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The Patentee’s anual ; being a Treatise on the Law and. Practice 
of Letters Patent, especially intended for the Use of Patentees 
and Inventors. By James Jounson and J, H, Jounson. 
ey edition, revised and enlarged. London: Longmans. 
1866. 

PaTENTEES, of whom there are nearly four thousand every 
year, form a numerous class in this country; and the 
many new branches of manufacture that are continually 
springing up under the protection of patent grants could 
be safely estimated’ as representing an enormous amount 
of capital. We have only to mention Mr. Bessemer, that 
prince of patentees and inventors, to silence the invec- 
tives inst an institution which is at the very root of 
much f the manufacturing Progress of the country. And 
yet it is remarkable, and it shows how slowly our 
social institutions adapt themselves to new circum- 
stances, to see the rough way in which these extensive 
interests are managed and this numerous class is dealt 
with. In the first place, patent agents have no legal 
status, are not subjected to the examination which has to 
be passed by the smallest country ‘solicitor, and there is at 
present no competent legal machinery for dealing with the 
complicated technico-legal questions, often involving vast 
sums, which are being continually dragged into our courts 
before legal functionaries who openly confess themselves 
unable to competently deal with them. The circu- 
lation of excellent and carefully-written manuals like that 
before us ought, in what we consider the present un- 
hinged state of things, to do much good. It may be true 
that a man who is his own lawyer has a simpleton for both 
client and adviser ; but this legal maxim is not so appli- 
cable in these matters, A patentee ought, at any rate, to 
be able to see further into what is often a mere technical 
mist for the lawyer. 

It cannot be too often repeated that a patent is neither 
more nor less than the grant of a permission to bring an 
action for infringement of a given invention before a court 
of law. The principles laid down in the manual before us 
for the guidance of the intending patentee are thus very 
properly illustrated by references to numerous cases. The 
intelligibility of the whole is hence greatly increased, 
and its interest similarly heightened. The glorious 
uncertainty of the law, and, above all, the patent 
law, is of course strongly exemplified at the same time ; 
and we believe that we can detect some effect on decisions 
due to different states, at different periods, of the public 
feeling with regard to inventors. This influence will 
always be felt as long as cases are placed before jurors; 
and while fully acknowledging the industry of the authors 
in bringing together many of the most recent decisions in 
patent cases, our observation would rather militate 
against many citations ranging back some fifty years, and 
even to the last century. While recommending an omis- 
sion of many of the older decisions, which have often 
obtained an almost popular circulation, we would suggest 
that the interest of the book would be greatly increased, 
and at no very great expense, by the occasional use of 
explanatory woodcuts. 

After some preliminary observations, the work begins 
with an inquiry into the subject-matter of patentable in- 
ventions, and an explanation of the fact that a patent can- 
not be granted forthe discovery of a bare principle. These 
explanations are, as we have said, clearly illustrated 
by many instances drawn from the law courts. In a 
similar way is treated a classification of the kinds of inven- 
tions for which valid patents may be granted. It is not 
very generally known that a patentee must go into proof 
of the utility of his invention in case that particular issue 
is raised, but this is shown to have been the case in 
numerous decisions. The matter relating to the title and 
the specification might considerably smoothe matters 
between an honest agent and his client, as there can be 
no doubt that valuable patent rights are often jeopardised 
by the unreasonable requirements of a client ignoranit of 
the true state of the law. Patentees are often very un- 
reasonable in urging an insertion:of descriptions and 
claims which have not been provisionally specified. In 
dealing with the question as to who may be a patentee, 
there is one point we should wish to have seen touched upon. 
It is a matter which often occurs in practice. An employé 
naturally brings an invention to his employer; it is taken 
up, the employer finds the funds, and it is often patented 
under the joint names of tie manufacturer and his servant. 
In few of these cases of partnership can the employer really 
claim, even in cohjunction with his servant, to be one of 
the “true and first inventors;” and we have little doubt, if 
that point ever comes to be raised in a court,of law, that it 
would invalidate the patent. A very similar question is 
that of the position of a patent agent, who if a skilful and 
inventive mechanic (a conjunction, it is true, not often met 
in these days), often completely modifies the crude idea of 
the originator. The first proposal of the patentee may set 
a more skilful man on a train of thought which often leads 
toa really valuable invention. Who is then the “true and 
first inventor?” An undoubtedly delicate question. 

Amongst the many cases cited in the interesting chapter 
on infrirgements is one containing a ge of arms 
between that redoubtable patentee, Mr. G. H. Bovill, and a 
Mr, Pimm. It is a wonder that the lawyers did not quote 
the decision, which was against Mr. Bovill, in the recent 
case of Bovill v. Goodier. Pimm patented a considerable 
enlargement of the eyes of both the bed-stone and the 
runner of a corn mill. Into this he placed a centrifugal 
fan for driving the air between the stones. It was held b 
the Court (Bovill v. Pimm, 11 Exchequer Reports, 718), 
that Pimm’s method was no infringement ; “ the two in- 
“ ventions were deemed independent original improvements, 
“and each inventor was entitled to protection in respect of 
“the method disclosed in the respective specification, but 
“could not claim beyond the method actually described 
“and given to the public.” In the portion on patent pro- 
longations we should have liked to have seen some obser- 
vations on the late decision in Trotman’s rolongation, upon 
which we commented at the time. The decision, which 
was against the applicant, would seem to be against the 
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‘e anchor war al is still made at a* ; number 
of places in different parts of the kingdom; and the 
members then sitting of the Judicial Committee of the 
Privy Council as a reason agai a proicnarticn 
the non-production of the accounts of all the licensees. 
The production of the books of some twenty vival firms by 
a patentee who has worked his: patent royalties is 
simply impracticable, and this last decision—-necessarily one 
against which there can be no appeal—would certainly 
seem to settle for ever the question whether a patent 
worked by licensees can be prolo 

It is not, perhaps, so generally 
that two most useful registers to 
business exist at the office of the Patent Commissioners, 
each of which can be consulted on payment of a shilling. 
The Register of Patents gives the whole official history 
of each patent, statin ail amendments, confirmations, 
and extensions. The The ister of Proprietors “ contains 
“ entries of the assignments of patents, or of any share or 
“ interest therein; and of licenses, mentioning the districts 
“to which they relate, with the names of persons having 
“ shares or interests in patents and licenses,” and the dates 
when such shares or interests have been acquired by the 
different persons, Copies of these entries may be pur- 
chased, and they can be used as evidence in any court. 
Of course commercial transactions with patents may, and 
ey often do, take place without being registered; 
but the 1852 Act provides that, until an official entry has 
been made, the patentee is to be deemed the sole and ex- 
clusive proprietor of his patent. In their useful chapter 
ou the Commissioners of Patents and their office the 
authors have, however, omitted to notice the new work 
issued by the commissioners, in which are indexed the 
articles on technical and scientific subjects interesting to 
patentees. 

In an appendix are reprinted all British statutes, rules, 
and forms, ie on patents, from that of James I. to 
the six enacted during the present reign. Foot-notes by 
the editors help the reader over legal obscurities, and lessen 
the dryness of all such reading. .A most useful part of the 
appendix, and forming an entirely new feature in this 
edition, are the abstracts of the patent laws of foreign 
countries, and those of our own colonies. It is well 
observed, with respect to foreign patents, that they, often 
turn out unremunerative, not so much because they are 
not of value, as because “the inventors having once 
obtained patents,” not only do not attend to the legalities 
special to each State, “but do not take the slightest trouble 
to obtain a commercial introduction of their inventions.” 
We lately remarked on the extremely illiberal way in which 
inventors are treated in Canada; and it is the only im- 
portant colony where patents are not granted to non- 
residents. In India, on the contrary, any inventor may 
patent within six months after filing his English specifica- 
tion: and if any person, not being the actual inventor, has 
fraudulently obtained a patent, he may be compelled to 
afterwards assign the patent to the real inventor, or his 
representative, and to account for the profits, ‘ The 
manual is supplemented by a very complete alphabetical 
index—a very necessary addition to a work in these days 
when people do not easily get the time to read through a 
work of this kind. A similar list is also given of the cases 
cited in the body of the book. 


own as it ought to be, 
tentees and men of 








THE, ATLANTIC CABLE. 


Now that the Great Eastern is once more fairly under weigh 
with the Atlantic cable on board, the possible success or failure 
of the new attempt excites much difference of opinion. Those 
deeply involved in the undertaking say that success is “ abso- 
lutely certain,” while the opinion of the nation at large is 
expressed to the contrary in the price of the shares in the 
market of all the companies connected with the undertaking. 
The consideration of the extent of the principal difficulties to be 
encountered will help to give the lookers-on clear ideas as to the 
probable result of the present expedition. The directors of the 
Atlantic Telegraph Company, in their official book, tell their 
readers that the submarine plateau over which the cable is to be 
laid is a gently levelled plain, inaccessible to the anchors of ships 
and to surface interference, and yet not so far depressed that it 
cannot be reached by mechanical ingenuity. This steppe, they 
say, is nowhere deeper than 7,000ft., and its surface “is smoothly 
strewn with a deposit that is as even as the sand of the sea- 
shore in many of the tranquil bays of the British islands.” 
This deposit, resembling fine white sand, has, they add, “no 
sand in its composition—nothing which seems to have been 
mechanically abraded and ground it is found to be 
entirely constituted of the preserved great-coats of myriads of 
passed-away generations of living beings.” They add that not 
only is this plateau covered with the soft unbroken remains of 
departed foraminated and diatom races of -ofganisation, but that 
these dead little monads agglutinate themselves round anchors 
or any masses of metal buried in their layers. Consequently 
when the cable is laid on this soft bed, “ where calm still water 
only is found,” it may be possible “that after a few years it 
would actually be built in there with a flinty pavement.” 

On examining the report of Commander Dayman, who was 
ordered by the Admiralty to take soundings along this gelatinous 
plateau, in H.M.S. Cyclops, it will be found that this officer 
reported differently to the English Government as to the condi- 
tion of the ocean bed. He wrote that from the coast of Ireland 
to 11 deg. 15 min. west longitude the bottom of the Atlantic is 
sandy, and deepens gradually to 90 fathoms. At the twelfth 


degree the bottom is rocky, and the depth 200 fathoms. Therice, 


there is mud and sand to 14 deg. 30 min. west longitude, with a 
depth varying from 200 fathoms to400fathoms. In 14 deg, 48 min. 
west longitude he found “rock” at a depth of 550 fathoms, and 
if 15 deg. 6 min. ooze at 1,750 fathoms. This ooze he describes 
as a soft and very sticky substance, lying apparently in a stratum 
of no great thickness, as, in several instances, small pieces of 
rock were brought up with it by the sounding machine, In 
longitude 30 deg. 45 min.: west he raised some broken shells, and 
in 32 deg. 21 min. west two small stones, from a depth of 
1,600 fathoms. He says that he very often met with stones and 
gravel, that sometimes the valve was brought up with nothing 
adhering, and once on paying out the line it received a momentary 
check, andagain began running. In longitude 48 deg. ‘04 min. west 
he brought up blue mud and bones; in 49-deg. 12 min. a cupfull 
of mud with a live worm in it; and, as he neared Newfoundland, 
he discovered plenty of rocks and stones. In depths exceeding 








tly accurate, it being safer ‘to 
allow a margin of 20 oms or 25 fathoms. Our Goveérn- 
ment next’ had the ooze examined microscopically by an’ inde- 
pendent authority, who reported that it contained not only 


abraded 07 ic remains, but’ quartz and mineral ‘substances, 
and ‘sometimes fragnmients’ of stony matter as large as 
Dayman’s soundings, when well clear of the land, ‘were taken at 
from forty to fifty miles apart. 

Accepting Commander Dayman’s description of the bed of 
the Atlantic between Ireland and Newfoun as the true one, 
it is on the whole in favour of the cable, supposing that there 
are easy gradients between the spots where the depths have been 
taken. Had Commander Dayman alone surveyed the route this 
hypothesis would be a most rash one, for supposi 
the mountainous coutitry of our neighbours the’ Welsh to be 
covered with the sea, a ship repr bots it and taking soundi 
every thirty miles would very probably get nearly similar depths 
registered by each experiment. Within a distance of less than 
three miles for instance, it might chance to ébtain the same 
depth on sounding, and yet fail to ascertain that the peak of 
Snowdon, 4,000ft. high, shot up in a space between the two trials. 
Thanks to the exertions of Mr. Cyrus Field, however, soundings 
have also been taken of the cable route by Lieutenant Berryman 
and others. Knowing that there are rocks and stones over a 
minot portion of the track, the whole of the soundings already 
taken probably would not justify arational man in concluding that 
there are no precipices in thé’ route, although at the same time 
the balance of evidence is greatly in favour of the hope that the 
cable bed is tolerably level. A rock the size of a house would 
be a very dangerous foe, supposing it to hold the cable in’ sus- 
pension for a dozen yards, yet the uncertainties attending 
soundings at dey ths of 2,000 fathoms are such, that a difference 
of level equal to the ‘height of the monument might not be 
recognised in two soundings’ taken «at the same titme from the 
same boat. When in two contemporaneous experiments iden- 
tical results were obtained, ‘Commander Dayman mentions the 
fact as something temarkable, and on another ‘occasion he con- 
tinued paying out line thinking’no bottom had been reached, 
yet on hauling in ‘found ‘200 fathoms of the line coiled in a 
tangled mass above the valve on which it had fallen. A favour- 
able conclusion is thé best that can be drawn from the data at com- 
mand, but in a distancé cf 2,000 miles the facts ascertained are 
still too scanty, and should the next expedition prove a failure, 
the time will not have been wasted if all the spare ships of the 
cable fleet employ the whole of their spare time whilst making 
the slow passage in taking soundings. 

The evidence being rather in favour of the desire that the 
cable will nowhere in the 2,000 miles hang suspended from a 
large rock or hill, the question of the existence and force of 
oceanic currents at gretit depths becomes one of interest. Cables 
between ‘England and the Continent, of not more than one 
hundred miles in length, and as thick as a man's arin, are con- 
tinually breaking, and a little more than a year ago about 
four of them’ belonging to the Submarine Company were all 
broken at once, despite their enormously strong irotf #heathing. 
The Electrical and International Telégraph Company find their 
cables so often broken 6r in want of that Captain Black- 
lock and the Monarch cable ship are constantly employed in 
raising the lines to mend defects. A cable steamer is, for like 
reasons, constantly watching over the submarine lines in the 
neighbourhood of the Persian Gulf. If short and enormously 
strong cables are so unreliable, what must be the case with one 
as thin and weak as the Atlantic line, nearly 2,000 miles in 
length? In the first place the Atlantic cable will be free from 
danger from the very destructive effects of ships’ anchors, 
because no vessels ever try to anchor in its path off Valencia if 
they can help it ; yet, should they chance to hook it, the shore 
end is so very strong that the loss of the anchor to the ship 
would be the probable result, The thick shore end is carried so 
far into deep water that there is little chance, of any dragging 
strain reaching the narrow and feeble part. 

The great enemies, then, of an Atlantic cable, once submerged 
would be oceanic currents and a stony bottom. The latter dis- 
advantage actually exists in some places, as proved by the 
soundings, The raising of these stones is almost certain 
evidence that currents act here and there at the bottom of the 
sea, because in the course of centuries still water would be sure 
to let, fall a gradual deposit. The Atlantic Telegraph Company’s 
directors say of the cable bed that there “ water only 
is found, and the presence of this layer of delieate shells on the 
surface of the Atlantic plateau proves beyond all question that 
the depths are there calm and undisturbed.” Captain Maury, in 
his book of 1860, describes the Atlantic as the most stormy sea 
in the world, more so than the waters off Cape Horn; and he 
states that the most agitated part of it is off the coast of North 
America. He says that its currents are deep and contracted, and 
more rapid than those of any other sea. He is of opinion that 
the great Gulf Stream, is a vast body of warm water, highly 
charged with saline matters, flowing at an average rate of four 
knots per hour from the Gulf of Mexico to the Polar regions, 
washing the shores of the British islands in its course, its 
outer edge being found at about two-thirds of the distance from 
Valencia to Heart's Content. Winds and storms he reasonably 
concludes could not keep in motion such an ocean of water, so 
he ascribes its running powers to the effects of difference 
of temperature. On reaching the Polar seas, melting some 
of the ice, and becoming cooled, its specific gravity is necessarily 
increased, it sinks to the bottom and flows back to the equator 
in cold under-currents, thus equalising in some Measure the tem- 
perature of the northern hemisphere. Maury writes of the 
Atlantic in his last book, “I cannot account for the equilibrium 
of this ocean by any other hypothesis than that which calls in 
the aid of under-currents.” The cold backward current 
reaches as far as the surface of the ocean however, in 
the remaining portion of about one-third of the Great 
Eastern’s journey, but the line of surface demarcation 
between the northward and southward currents shifts its posi- 
tion at different times of the year, waving backwards and 
forwards like the end of a long ribbon exposed to a breeze. 
For this reason the Great Eastern may cross the line when only 
a little more than halfway across. Although on land the wind 
is constantly shifting, and we see no dead stillness in nature, 
and although on the Atlantic we know that there are these vast 
currents and counter currents, Captain Maury still says that he 
thinks it possible that there is a cushion of absolutely still 
water at the bottom of the ocean. Everybody is agreed that 
surface storms are not likely to injure any cable laid in the deep 
sea; yet a very thoughtful, philosopher, Mr. John Imray, C.E., 
is of opinion, after careful experiments and calculations, that 
the effects of surface storms are felt to some extent at the 
bottom of the deepest sea to be found. There are, then, two 
established facts—that a large ocean of water flows across the 
Atlantic probably at a speed of about four knots an hour to the 
north, and that another sets in strongly to the south off the coast 
of Newfoundland, the line of demarcation between the two being 
rather more than halfway across to Heart's Content. Professor 











water. Its breaking strain is stated by 
8 tons 2 cwt. As the last fault in last year’s cable was 
never ht on board, and its cause is unknown, the evidence 


of the action of oceanic currents deserves consideration. 
resolution that the Great Eastern, on the t occasion, shall 
not travel at a greater rate than five knots per hour seems to be 
a wise one, 

In the absence of direct evidence, and with the possession of 
very scanty data, it seems reasonable to suppose that cur- 
rents act in places upon the cable bed, but probably with a 
ery mod velocity. Should such be the case there is a 
chance of the prolonged duration of the cable in working order. 
In the neighbourhood of the banks of Newfoundland it seems 
likely to receive the roughest usage. Captain Maury, almost the 
only authority on the point, states as follows :—“ In its course 
to the north the Gulf Stream gradually tends more and more to 
the eastward, until it arrives off the banks of Newfoundland, 
where its course becomes nearly due east. These banks, it has 
been thought, deflect it from its proper course, and cause it to 
take this turn. Examination will e, I think, that they are 
the effect, certainly not the cause. It is here that the frigid cur- 
rent already spoken of, and its icebergs from the north, are met 
and melted by the waters of the Gulf. Of course the loads of 
earth, stones, and gravel brought down by these bergs are here 
deposited. Captain Scoresby, far away in the north, counted at 
one time five hundred icebergs setting out from the same 
vicinity upon this cold current for the south. Many of them, 
loaded with earth, have been soon aground upon the banks.” 
All these facts tend to show that the greatest difficulties to the 
submergence of the line are found on the further half of the 
cable track, and that, although the chances are rather in favour 
of the paying out being performed successfully, they are against 
the maintenance of telegraphic communication for any consider- 
able period. 

The following cuts represent the exterior appearance of the 
cable and a section of it, full size :— 
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The cable consists of a copper strand of seven wires, six of 
them laid round one, so that no kinking or bending is likely to 
break all the wires in the same place, and so destroy the continuity. 
The copper strand weighs 300lb. per nautical mile, and is 
embedded in Chatterton’s compound, which cements the con- 
ductor firmly to the gutta-percha covering and prevents it from 
lying loosely in the interior. Each of the copper wires is of No. 
18 gauge, or ‘048 gauge of strand, No. 10, or ‘144. The con- 
ducting wires are insulated by four layers of gutta-percha, laid 
on alternately with four thin layers of Chatterton’s compound. 
The weight of the entire insulation is 400 1b. per nautical mile, 
the diameter of the core ‘464, and its circumference 1°392. In 
the foregoing particulars the cable now on board the Great 
Eastern resembles that of last year. Its external protecting 
covering, however, is much less expensive than that of 1865, 
because the thick strands surrounding the iron sheathing wires 
. have not been saturated with india-rubber and tarry preservative 
compounds, the plain Manilla yarnalone 
being used. As such tarry matters have 
not yet proved sufficient to protect the 
sheathing wires of cables, the omission 
is probably of little importance. The 
external covering this year consists of 
ten solid wires of homogeneous iron, 
slightly galvanised. Each wire is then 
surrounded separately with five strands 
of white Manilla yarn, as shown in the 

S cut, and the whole laid spirally round 
the core, which is padded with common hemp, saturated with a 
preservative mixture, not of a tarry or non-conducting substance, 
likely to interfere with testings for faults. Its weight in air is 
31 cwt. per nautical mile, in water 14} cwt., and its breaking 
strain 8 tons 2cwt. The galvanising of the sheathing wires is 
said to have lowered their breaking strain, yet to have increased 
that of the cable, because the elongation of the wire now allows 
a portion of the strain to be borne by the Manilla yarn before 
final breakage takes place. The sheathing wires, it will be 
noticed, surround the core like a long spiral spring, a defect 
which renders the cable more liable to injury than if the wires 
were laid longitudinally. This fault is counterbalanced by the 
pliability and the absence of “springiness” in cables with a 
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| the employment of a length of the, old cable, the best place to 





spiral covering; besides, this mode of sheathing has been well 
tested, and it was not thought judicious to try any bold experi- 
ments with an Atlantic cable. In cables of ordinary construc- 
tion, where the sheathing wires touch each other, the theory is 
that there is little danger from elongation, as the wires in that 
case support each other, and resist strains like a metal tube, thus: 
The wires, however, in practice 
cannot be made so truly of the 
same size and laid with such 
mathematical evenness as to make 
this theory a good one to support 
the general adoption of the spiral spring. 

About a dozen rival inventors and electricians went round the 
south coast of England to Berehaven in the Great Eastern, a 
fact which tended to relieve the tameness of the journey. 
Captain Bolton, whose experiments at sea with the magnesium 
light have already been noticed in this journal, has devoted a 
great amount of labour to the compilation of some large 
dictionaries, whereby any desired word will be represented by a 
few figures; and the same figures be in no case applicable to a 
different word. When a message is to be sent by the telegraph, 
he proposes that it shall first be translated into groups of figures 
by the aid of his code, then transmitted by wire, and afterwards | 
re-translated into pure English. The signalling of his symbols | 
will require fewer electrical waves to transmit than the original | 
words, consequently he expects to effect a great saving to the ! 


it alone can show w 
the drawbacks to the system. Others on board have to be 
tried to shorten the messages. Perhaps some few iati 


The apparatus for occasional testing, the arrangement for con- 
stant testing, and the instruments for sending and receiving 
messages during the laying of the cable, —— of different 
inventions by the consulting electricians, Messrs. by & 
Teen, oe Sa eee © Se ees &. =. ith, 
the ingenious method of keeping on constant tests during 
Sages pegs beng seers © the plans of the latter. 
The principle to be adopted to keep up communication and tests 
whilst crossing the Atlantic will be explained by the following 
cut :— 

G 





VALENCIA 


GREAT EASTERN 


A battery B, with one of its poles connected with the earth at 
E, has its other pole connected with the galvanometer G, which 
itdeflects a few degrees asthe current runs through thecable. This 
current is constant, and should it suddenly increase or decrease the 
deflection, it would at once show that something is wrong with the 
line. On reaching Valencia it is made to encounter a large amount 
of resistance at R, a resistance greater, as a rule, than that 
of the whole of the Atlantic cable. The feeble current after- 
wards escaping from the resisting medium passes through an 
exquisitely sensitive galvanometer at H, and thence to the earth 
at K. Thus the galvanometer index of both G and H is de- 
flected by the current, and the observers at both ends of the 
line can see what is going on. Supposing the battery power to be 
such that 10 deg. deflection is registered on each galvanometer, 
increased power suddenly applied may be made to give 15 deg., 
and more power still 20 deg. When, therefore, it is intended to 
send signals, a deflection of 15 deg. thus produced is equal to a 
dot, and 20 deg. to a dash, of the Morse alphabet, The needle, 
however, never comes back to zero, because of the original and 
constant current giving still 10 deg. deflection, consequently all 
the time messages are passing, the line is still subject to electrical 
tests. Should the index suddenly come back to zero and there 
remain, it would be a proof that the conducting wire of the 
cable was broken inside its insulating sheathing of gutta-percha. 
Should a violent and great deflection take place, it would-show 
that the cable was sv injured that the current escaped from it 
into the sea. At the shore end then, Mr. Varley, who will 
watch the signals, will be able to see what Messrs. Thomson and 
Smith are doing on board ship. No battery power will be em- 
ployed at the shore, but if it should be desired to signal to the 
ship, a momentary wave will be abstracted at R from the current 
passing through the line, by the aid of a large or small condenser, 
the size of the condenser influencing the magnitude of the deflec- 
tion, so that the land operator can thus produce a long or short 
signal, equivalent to the dot and dash of the Morse alphabet. We 
shall shortly describe the whole apparatus fully, with engravings. 

The sending apparatus to be employed if the cable should be 
laid, to transmit the ordinary work of the line, has already been 
fully described in Tux Encrveer, and is not likely to be driven 
out of the field by any competitor, because the method em- 
ployed is the only one yet discovered which will leave the cable 
in a neutral state directly after each signal, so that the line is at 
once ready for the transmission of a fresh one. The receiving 
instrument—Professor Thomson’s reflecting galv ter, sec- 
tions of which have already been engraved by us—does not yet 
appear to have attained its must perfect form. Where long 
proper names have to be read by the movements of the ray of 
light, and the deflections are rather uncertain, repetition of the 
word is now necessary, whereas the expense might ve avoided 
did the galvanometer print its own messages. is might be 
done by the aid of a horizontal cylinder with a chronometric 
movement, covered with photographic paper of a sensitiveness 
proportionate to the intensity of the moving ray of light. Pro- 
fessor Thomson is aware of the advantages of this expedient, and 
has included it in his patent, yet has not carried the idea into 
practice. The specification is well drawn up to secure to the in- 
ventor any method of registering the motions of a light galvano- 
meter needle by the aid of the vibrations of the hypothetical 
substance ether, as even the employment of radiant heat in the 
place of light is included in the patent, which in one point 
alone seems capable of being vitiated. Before concluding this 
notice of the instruments in use it may be stated that the con- 
tractors have recently been trying experiments with cakes of 
gelatine in the place of fine wire for resistance cvils. The 

elatine, although it produces a saving in prime cost and porta- 
bility, will probably be found too ‘uncertai. in its action to be 
reliable, as has already been the case in one or two instances. 
The temperature and the amount of moisture in the air affect 
the degree of solidity of gelatine, and doubtless its conducting 
powers. 

A contemporary journal announced last week, on what 
authority is not stated, that it is the intention of the cable 
makers to splice the old cable of last year to the shore end 
off Valencia, then to pay out 300 miles of the cable of 1865, 
after which they will make a second splice, and lay new cable the 
rest of the distance. This seems to be very injudicious economy, 
since it will again give the power of attributing a failure to the 
short pieces of wire piercing the insulating coating. Besides the 
water at the place of es it will be laid is deeper than desirable 
for raising operations should any fault occur. It may be that 





there is not enough new cable to reach Newfoundland, making) 


a due allowance for slack, because although on the return of the 
last expedition it was at once announced that the new cable had 
been commenced, only a few miles were made, and then the 
work was stopped for a long time. Should this be the cause of 


lay it is undoubtedly at the extremity of the Irish shore end. 
The Great Eastern on this journey could not get a certificate 
as a passenger ship, as the bulkheads have necessarily been 
interfered with for various purposes, and portions of the inner 
iron skin of the ship have been cut away to make room for the 
cable tarks. Brunel, it will be remembered, designed her as a 
double ship, with water-tight compartments between the inner 





and outer skin, and so was she built, but.it was found absolutely 


had 
nothing to do with this arrangement, although are 
responsible to their shareholders for having dented ov noth 
of their power into the hands of the cable makers. The con 
tractors, it will be remembered, refused to allow any n 
to be represented on board, because, it was stated, the walk af 
paying out being of a serious and responsible character, they 
wished to have nobody in the ship but those in the 
actual work. As lookers-on could by no possibility have broken 
a rope bearing a strain of seven or eight tons, the objection had 
no ical weight, and in principle nothing more un-English 
could have been imagined. However, the resolution might 
originally have been made in all honesty. In carrying out the 
resolution the most influential daily, as well as the most 
influential weekly newspapers had each one of their chief repre- 
sentatives invited to cross the Atlantic on board the Great 
Eastern, whilst the other illustrated papers were placed at a 
commercial disadvantage, by being promptly refused similar 
facilities on any terms. A portion of the officials on board were 
permitted to supply news to papers, and a portion were pre- 
vented from sodoing. This jugglery, of course, brought disgrace 
upon the originators, who, like all small people who manage to 
attach themselves to great movements, instantly assume more 
importance than the House of Commons, the House of 
Lords, or her Majesty herself, as these never transact weighty 
business in private. The contractors’ directorate is practi- 
cally entirely ruled by its two most influential members, the 
one noted for his cleverness at creditable electioneering 
manipulations, and the other well known to the trade as a 
maker of excellent wire ropes. Men of this class are not 
necessarily also well adapted for the recognition of great princi- 
pes, and in the instance of the last expedition failed to give a 
good plain account of the chief incident of the voyage. That 
incident was the use of the chain stopper, which was twisted 
round the cable, so that all the strain upon it came upon the 
chain knot at every jerk given by the crazy picking-up ma- 
chinery. Now, as every sailor knows that it is a most dangerous 
thing to twist a chain er round a hawser of any value, and 
that a captain would punish a man who did so, it is nothing but 
reasonable to ask what the engineer to the Atlantic Company 
has reported to his directors about the use of this chain stopper. 
It is also reasonable to ask why the officials used the stopper at 
all, and whether the sailors did not many times caution them to 
desist. We find that this great chain knot, with the little cable 
in its centre, was squeezed by being dragged through the 
V wheel, where the groove proved to small for it, so it clambered 
up on the rim and then “rushed down with a crash”—those are 
Dr. Russell’s words—upon a smaller wheel near. Afterwards 
the chain knot and cable inside were dragged nearer the drum, 
when the men gave the cable another “surge,” causing a great 
jerk, and down it went. The “surging” operations and the 
periodical jerks are entirely overlooked in the contractor’s book. 
In Mr. Dudley’s theatrical picture of the breaking of the cable 
in the Illustrated London News one of the spectators has a 
most Mephistophelian look, his eyes glaring with horror at the 
broken end leaping overboard; and we have always had a 
superstitious feeling that he was the man who put on the chain 
stopper. In all seriousness, the use of this chain stopper, as all 
nautical men know, was a most reprehensible and censurable step, 
the solitary official who attempts to justify its application saying, 
“Well, we were obliged to do it, for the cable was made 
warm and greasy by the sun, and no rope knot would bite.” 
So the chain stopper was twisted round, and it did bite; cor- 
sequently it is a most moderate demand on our part tu ask the 
directors to act like the directors of other telegraph companies, 
and print their engineer’s report, to show what he states 
officially about the use of this chain. The Right Hon. Stuart 
Wortley, the chairman, when questioned about the contents 
of the document, said, “Mr. Varley’s report contains nothing 
inimical to the cable.” Nobody ever supposed it did. The 
question is—what did he say about the chain stopper? And what 
is Captain Anderson’s opinion about its use ? 

That the book published by the contractors does not clearly 
explain the nature of the act of twisting a chain stopper round 
the cable is not surprising, for why should they promulgate 
the fact with the apparent power to keep it quiet? With a 
staff as large as that on the Great Eastern such facts cannot be 
permanently hidden, for as fast as the managers stop the egress 
of secrets in one direction they leak out in another. The staff 
in this respect is like a large india-rubber cushion, for when 
the directors press their thumbs upon one part it only bulges 
out elsewhere. Three only of the officials on board can be 
depended upon for thorough secrecy, and those are the two cats 
who reside in the ship and the big dog of Mr. Halpin, an intel- 
ligent animal, who examines the tanks and machinery with an 
appreciative gaze, who even dares to look at the directors with- 
out winking, and whose conscience is never troubled by chain 
stoppers. 

On the journey about to commence there is no fear that 
another chain stopper will touch the cable. During that anxious 
fortnight it is not easy to imagine what will be the feelings 
of the thoughtful scientific men and of him who has devoted his 
life and fortune to the enterprise, as they watch the little tongue 
of flame play to and fro upon the ivory scale, its steady move- 
ments proving that life and intelligence guide its vibrations. 
What, also, must be their feelings should the little pencil of 
light suddenly dart right off the scale, announcing “dead 
earth” on the line, and that another half a million of money is 
lost for ever in the sea? They have the good wishes of every- 
body in England, and when they next see the pages of THE 
ENGINEER may their adventurous task have been brought to a 
successful issue. 





SMUGGLING MANCHESTER Goops INTO SpaAIN.—The different 
plans and modes of smuggling English goods (mostly Manchester 
cotton cloths, not of fine texture) have been innumerable in Spain, 
and they will continue to be numerous and ingenious as long as 
the present tariff exists. As regards these goods it is almost 
prohibitory, and therefore they are the merchandise most often 
smuggled. The approved plan some time ago, says our consul at 
Cadiz, was to enter a large cargo of goods under the name of 
coarse linen textures (on which the duty is very moderate com- 
paratively), amongst which bales these cotton shirtings had been 
intermixed with the linen or fine canvas, &c. It then became a 
simple question of inducing the Spanish custom-house officer who 
examined the goods not to perceive the difference of the fabrics. 
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Ir has often been urged that it was impossible to produce a 
small turret ship on Captain Coles’ system, but we believe the 
argument possesses very little force. It is true that a ship com- 
petent to cope with our heaviest men-of-war cannot be built of 
small tonnage, but Mr. Laird, of Birkenhead, has produced several 
very efficient vessels of moderats size from Captain Coles de- 











signs. In the accompanying engraving we illustrate one of the 
best of these, the Bahia, formerly called the Minerva, under which 
name a good deal has been said of her, although very little 
accurate information regarding her has been published. Her 
dimensions are as follows :—Length, 178ft.; beam, 35ft. ; apr 
1,008; draught of water, 8ft. Her engines are nominally of the 


SHIP. 





collective power of 140 horses, and drive a pair «f twin secre vs. 
The speed of the ship is stated to be ten and a half knots, Her 
armament consists of two 150 1b. rifled guns. She is a neat looks 
ing ‘‘ varmint ” kind of craft, and well adapted for rervice in the 
shallow waters and large rivers of Brazil, to which country she 
belongs. 











EXAMPLES OF MODERN MINING MACHINERY,.—No. III. 


In our first paper on this 
subject we illustrated and 
described the sizing sieves at 
the Devon Great Consols 
Mines; we now place before 
our readers a longitudinal and 
a transverse section of the 
jigging machines used for 
s3parating the copper ore from 
the refuse matter. The par- 
ticles of stuff of equal sizes 
having been collected from 
the sizing machine in the 
hopper D (Figs. 1 and 2), are 
thenconducted intothe oblong 
box or sieve A, which is pro- 
vided with a perforated copper 
bottom. This sieve is sus- 
pended from one end of a 
lever which is made to turn 
in bearings at D; C is a 
weight box loaded a little 
beyond that necessary to 
balance the sieve A when 
filled with ore; O is a cam on 
a revolving shaft for lifting 
the lever, and thereby giving 
motion to the sieve A. The 
lever having been lifted by 
the cam O is made to fall 
again on the beam F by the 
weight C ; thus a reciprocating 
motion is given to the sieve A 
in a vertical direction. The i 
hutch is kept filled with water, 
and the downward motion 
of the sieve causes the water 
to enter the perforations in 
the bottom, and thereby impeding the downward motion of the 
light particles in a greater degree than the heavy compels them 
to occupy the upper part, while the ore being heaviest takes the 
lowest position. The sieve is then lifted to the position indicated 
by the dotted lines by means of the lever G, and retained in that 
position by attaching the rod H to the pin I. The useless macter 
is skimmed off, the ore laid aside, and the operation repeated. 
In separating ores three classes are necessarily obtained. The 
first class consists of the mineral sought, and any other 
mineral with which it is associated of equal or of greater 
specific gravity, as in the case.of yellow copper ore or 
copper pyrites, which is often mixed with a large por- 
tion of mundic, or iron pyrites; the specific gravity of 
the former is 4°159, and that of the latter 4830. The high 
specific gravity of the iron pyrites renders it easy of separation. 


Fic. 


The second class consists of ore containing various earthy sub- | 
stances, and the third is composed entirely of offal. The second | 


class is again treated, and the operation repeated until it be so 
reduced in value that the undertaking is no longer remunerative. 
Ore containing from 1} per cent. to 14 per cent. of copper can, 
by a judicious application of machinery, be concentrated to give a 
metallic yield of 9 per cent. or 10 per cent., and a profit 
be realised where sufficient water can be easily procured for the 
dressing operations, and the metal commanding a fair price. 
The present depressed state of the metal market, perhaps, would 
scarcely admit of such being done. The exact nature of the 
dressing operations will in all cases depend on the nature of the 
ore, its specific gravity, its crystalline structure, and its natural 
cleavage, also of the minerals with which it is associated. The 
natural cleavage of various minerals greatly influences the results 
obtained in dressing, and great care should be taken that its nature 
be thoroughly understood. Some minerals cleave naturally in 
one direction only, and the disintegration of this class of mineral 
often give rise to the formation of thin flakes, as in the case of 
mica. Some minerals possess cleavage very perfectly, and when 


JIGGING MACHINE AT DEVON GREAT CONSOLS MINE. 
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struck with a hammer are divided into fragments each possessing 
the crystalline form of the mineral. This property is remark- 
ably exhibited in the case of calcareous spar, which naturally 
divides into rhomboids. Other minerals cleave in two or more 
directions, or present no definite order of cleavage; then the 
fracture is splintery, even or uneven. In either case the form of 
the fragments must greatly influence their motion through 
water, and consequently their final separation. It will be seen 
from the principle laid down in our first paper that the force 
moving the particle is proportional to its density, while the 
resistance it experiences is regulated by the extent of surface it 
presents. Thus bodies of the same specific gravity and volume 
would descend through water at speeds varying with the extent 
of their surfaces, which would cause the upper part of the 
deposit to consist of the thinnest flakes and splinters. This in- 
crease of resistance arising from extent of surface willoften more 
than compensate for a greater density of the same particle ; 
| great care should therefore be taken that the operation of sizing 
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certainly not be improved by the war for the possession of Venice, 
the expensive Mont Cenis tunnel will be continued at all. These 
difficulties are at present very great; and an eye-witness states 
that the quartz rock now being cut to form the tunnel is so 

that fire is struck by the boring tools at each blow. The carrying 
of a line on Mr. Fell’s plan over another of the Alpine passes 
would also of course enable us, in case of a war with France, to 
send the Indian mails over Germany. 

ATMOSPHERIC RESISTANCE TO RAILWAY CARRIAGES.— One of our 
American contemporaries states that at a recent meeting of the 
Boston Society of Arts, Mr. 8. R. Calthrop demonstrated by ex- 
periment the value of an invention by which atmospheric resistance 
to railroad trains may be to a certain extent avoided. Bodies of 
various shapes were fastened to the end of a horizontal arm, which 
was made to revolve in a circle of fifty feet circumference nd a 
uniform motive power. A pendulum beating half-seconds with a 
strong tick gave the audience a measure of the rates of speed at 
which these different bodies made ten revolutions. A box with an 
area of twenty-two square inches dicular to the plane of 
motion, made the ten revolutions in fifty-one and a-half beats, while 





be carried out well; but as it is impossible that any ‘a 
means shall regulate the form of the particles, the resul 
obtained will greatly depend on the natural cleavage and fracture. 








THe NEw OVERLAND Route To Inp1A.—Captain Tyler, R.E., 
of the Board of Trade, who was sent to Italy some time ago by 
the Post-office authorities, in order to report on the capabilities of 
a new route for the Indian mails and passengers, is now return 
Instead of the Indian mails being taken over Malta they are to be 
conveyed directly over Brindisi, the port on the southern coast of 
Italy, which is about the same distance from Malta as it is from 
Alexandria. Mr. Fell’s line over Mont Cenis, which will be 
entirely opened in the spring of next year, will then, until the 
completion of the Mont Cenis tunnel, carry the passengers and 
mails over the Alps, when they will be conveyed to London by the 
shortest and most direct route across France, thus saving one 
day and a-half of the time now spent. It becomes doubtful 
whether, in the present state of the Italian finances, which will 














box with an area of sixty-eight square inches similarly 
placed, made the ten revolutions in ym f ts. Then a box of 
the same size as the last, with a cone fitted upon each end so that 
each apex was parallel to the plane of motion, made the ten revo- 
lutions in forty-nine beats. ‘0 pasteboard models, the one repre- 
senting a railway train of the usual , and the other repre- 
senting a train of Mr. Calthrop’s impro' yee made the 
ten revolutions, the former in sixty, and the latter in forty-eight 
beats, equivalent to the rates of 12°67 and 15°84 miles per hour. 
The members of the society were reminded that atmo- 
spheric resistance increases as the — of the velocity, and the 
consumption of fuel as its cube ; so that the importance of applying 
- Lee yy mere ~ = a : ee ae 
o account was ven of a su 
on the Boston and Lowell Railroad with a hand-car titted 
so as to test the value of this improvement. r Pierce 


Professor 
the t ex their confidence in the correctness and 
Fe 4 7 results of these experiments. 
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RAILWAY MATTERS. 


TRAINS have now ceased to run on the Hessian Railway beyond 
Bingen, and also on the Nassau Railway. 

Tue traffic on the Grand Trunk of Canada line for tho week 
ending June 16th shows a decrease of £2,011. 

ConGress has ted lands to Kansas to aid in the construction 
of the Northern sas Railroad and telegraph line. 

THE traffic of the Great Western of Canada shows an increase of 
£116, and the Great Luxembourg an increase of £309. 

Ir appears that the Ottoman Company’s line, Smyrna to Aidin, 
was opened throughout to Aidin for traffic on the Ist inst. 

THE traffic on the Great Northern of France old lines, 662 miles 
long, shows an increase of 2°06 per cent, for the week ending 
June 17th. 

Tue Highland Company have decided to subscribe £10,000 for 
the construction of the Caithness Railway, which is torun between 
Wick and Thurso. 

Ar a Wharncliffe meeting of the East Norfolk Company, held 
at Norwich on Wednesday, a bill for an extension of the line to 
Cromer was approved. 

Tue recent heavy rains having caused a portion of the Wivenhoe 
and Brightlingsea line to give way near Ford’s Bridge, it has been 
found ry to 1 the traffic. 

THE railway service between Bologna and Ferrara is altogether 
suspended, no traveller being allowed to pass. General Cialdini 
has given the strictest orders to that effect. 

THe Andalusian extension of the Madrid, Saragossa, and Alicante 
Railway will be shortly opened for traffic. It was greatly damaged 
by a recent flood, and it has been necessary to expend no less than 
£380,000 in repairs. Bic 

A YouNG man named Judd obtained on Saturday a verdict of 
£500 damages against the Manchester, Sheffield, and Lincolnshire 
Railway Company, as compensation for injuries sus' in an 
accident on their line. 

Ir appears the afternoon train on Monday last from King’s 
Cross to Cambridge ran off the line, between Royston and Ashwi 
causing the death of the driver and stoker, and also of a workman 
in the employ of the company. 

TuE express freight train from Norwich, U.S., om the 18th ult., 
ran into a freight car at Auburn, which had been blown by the 
wind from a turn-out on to the main track. The engine and nine 
cars were thrown from the track, and the engineer’s leg broken. 


THE traffic receipts on the Atlantic and Great Western Com- 
pany’s lines, 507 miles in length, for the week ending the 15th of 
June, amounted to 123,524 dols., against 105,547:dols., on 490 
miles, in the corresponding week last year, showing an increase of 
17,977 dols. 

Ir is reported that Mr. Hawkshaw has resolved to attempt the 
plann’ng of a submarine tunnel between France and England. 
Borings are already being made in the neighbourhood of Dover, 
and between Calais and Boulogne, and explorations in mid-Channel 
will be made during the summer. 

On Saturday a formal inspection was made of the broad-gauge 
section of the line between the Aldersgate-strect station and 
Moorgate-street, where a commodious and well-lighted terminus 
has been erected for the accommodation of the Great Western and 
Midland and Great Northern trains. 

Tue tunnel across the Channel will communicate on the French 
side with the Northern of France Railway, and on the English 
side with the South-Eastern and London, Chatham, and Dover 
Railways, so that there will be an unbroken line of railway com- 
munication between London and Paris. 

In order to lessen the chance of breakage in railway axles, a 
French engineer, M. Lucas, proposes that the axle-tree should be 
made of a number of separate bars, only welded together at the 
extremities, thus giving greater ease under such strains, and ren- 
dering it highly improbable that all the bars should break at once, 

On Thursday afternoon a respectably-dressed man shot himself 
through the head with a pistol on the outside platform of the 
Victoria station on the London, Brighton, and South Coast Rail- 
way. The only things in his possession were a farthing and a 
brass ring; nothing that would in the least degree lead to his 
identification. 

Rumours affecting the Great Eastern Railway Company’s 
financial position having been freely circulated within the last few 
days, it is stated on authority, said to be the very best, that there 
is no ground for these rumours, but, on the contrary, the present 
directors are rapidly bringing the affairs of the company into a 
satisfactory state. 

On Monday morning the locomotive attached to a passenger 
train ran off the line at King’s Cross junction of the Great 
Northern Railway and became embedded in the permanent way. 
The carriages and passengers received no injury, the only incon- 
venience being the stoppage of all traffic on the down line for a 
considerable time. 

Tue London, Chatham, and Dover Railway Company have 
announced their inability to pay off their debentures which 
became due on the 30th ult.—a circumstance that will not create 
much surprise in the state of the money market. Itis understood 
that arrangements have been made for payment of the current half- 
year’s interest in the course of the week. 

Tue branch railway from Wallingford-road station of the Great 
Western to Wallingford having been completed, and inspected on 
behalf of the Board of Trade, was opened for passenger and goods 
tratlic on Monday. ‘The line, which is three miles and a half long, 
was constructed at the cost of a local company, and is to be worked 
by the Great Western Railway Company. 

Tue engine factory of the Franco-Austrian Railway Company 
constructed in 1865, twenty-three locomotives, 25%goods trucks, and 
six snow ploughs. This amount of work was, however, by no 
ineans equal to the productive powers of the concern, The com- 
pany has received important orders from the North German 
Railway Company, which assure a’sustained activity to the esta- 
blishment during 1866. 

AN action has been brought against the South-Eastern Railway 
Company to recover damages for injuries sustained in the Staple- 
hurst accident. The plaintiff, M. Le Merchant, a Frenchman, was 
in the same carriage with three other persons who were all killed, 
end he sustained such serious injuries that the cost of surgical 





xttendance and other expenses was alleged to amount to £1,500. 
The jury gave him £3,250. 

A CONSIDERABLE amount of property was destroyed by fire on 
the 28th ult. on the Great Western Railway. In the afternoon 
vn up narrow-gauge goods train was fac ny Pangbourne 


and Reading, and when near the Roebuck cutting it was disco- 
vered that several truck loads of hay had ignited. The flames 
raged most fiercely, and the train was brought to a standstill at 
the West junction on the Berks and Hants branch, when effectual 
means were employed for putting out the fire, but this was not 
xecomplished till a loss of nearly £1,000 had been sustained. 


A SPECIAL general meeting of the Caledonian Company was held 
on Monday at Glasgow, and on the motion of the chairman the 
(lirectors were authorised to raise £540,000—the proprietors of 
ordinary stock being entitled to an allotment of £13 of the new 
stock for every £100 of ordinary stock held by them, on paying for 
it at the rate of £116 per cent. on or before the 1st of August, from 
which date the dividend would commence; or on or before the 
29th of August at the same rate, with the addition of interest at 
the rate of 7} per cent. per annum from the Ist of August to the 
day of payment. The directors were also authorised to exercise 


the borrowing powers in respect of the new capital when one-half 
the amount thereof was paid up. 





; NOTES AND MEMORANDA. 
Iron was first made in Virginia as early as 1619. 
In the year 4.D. 120, a military forge was erected at Bath. 
Ir is stated that a Lyons pe pom cures 4 rr by placing 
his patient in a vapour bath of about 123 deg. Fah. 


Tre manufacture of printing paper from poplar wood is now 
being carried on paerkth 50m in Maine, United States. 


NEARLY twenty-five hundred pounds of wax are now required 
yearly in sealing patents for inventions in Great Britain. 

News from Naples states that Vesuvius is showing signs of 
greater disturbance than has been the case for two years. 

Mone than 1,500,000 human beings derive their sole support from 
the culture and manufacture of the fibres spun by the silkworm. 


In,1740 only 17,350 tons of iron were made in England, and no 
less than tons were imported, during the same year, from 
Am 


NITRO-GLYCERINE is sup to be eight times as powerful as 
guapomies, weight for weight, and thirteen times as powerful, bulk 
or 


Mr, WarrEN DE LA RvE, with his 13in. telescope, has obtained 
photographs of the moon so perfect that they bear being enlarged 
to a diameter of 3ft. 

THE amount of pig iron exported to England by the American 
Colonies from 1728 to 1768 was about 75,000 tons, of which 26,000 
were exported from 1761 to 1768. 

M. SimontIN states that on the other side of the Cevennes he has 
found places which, in his opinion, must have produced all the 
gold possessed by the ancient Gauls.‘ 

DurRmNc the eruption of Cosiguina, in Guatemala, on the Pacific, 
in 1835, ashes fell in Jamaica, 800 miles eastward, and upon the 
deck of a vessel 1,200 miles westward. 

THE consumption of petroleum in Europe, in 1864, was 
30,000,000 gallons, against 16,000,000 in 1862; the probable con- 
sumption in 1866 is estimated at 90,000,000 gallons. 

THE silver plate belonging to the royal family of Saxony, which 
has been sent to Prague, weighs thirty tons. Most of the contents 
of the ‘‘ Grune Gewolbe” have been sent to Munich. 

Ir has been ascertained that ozone is developed by the mecha- 
nical action of blowing machines producing strong currents. This 
fact’ may, in part, account for the healthy action of wind. 

It is stated that ozone is present in more than ordinary quantity 
in telegraph offices, owing to electrical action. This probably 
accounts for the comparative immunity of the clerks from disease, 

Or the 10,000 square miles of productive coal-area in Europe, 
the United Kingdom contains over half, though its entire area is 
only 121,000 square miles against the 3,757,209 square miles of 
Europe. 

GoNSIDERABLE deposits of bismuth in combination with copper 
are found in New Zealand; and it is said that an effectual and 
economical process for the separation of the two metals has been 
devised. 

A LAKE about two miles in circumference, from which borax is 
obtained in extremely pure condition and in large quantities, has 
been discovered in California. The borax hitherto in use has been 
obtained from Tuscany. 

Ir has been determined that the heart, contracting at the rate 
of seventy-five pulsations to the minute, during the twenty-four 
hours, performs an amount of work equivalent to raising a hundred- 
weight to the height of 4,463ft. 

TuE French Government has issued a decree by which a prize of 
50,000f. is to be awarded, within the next five years, to the person 
who shall discover a system by which the voltaic battery can be 
economically applied to heating or lighting purposes. 

A VAST number of salmon and salmon trout were found on the 
shores of the Solway Firth last week, dying or dead, and as no 
better account can be given of the fatality which had happened to 
them, they are supposed to have been killed by sunstroke. 


PROBABLY the most remarkable eruption of modern times took 
lace in 1815 in the island of Sunbawa, one of the Molucca group. 
‘he explosions were heard in Sumatra, 970 geographical miles dis- 

aa It commenced on the 5th of April and did not cease tiil 
July. 

OF the total heat given out by the combustion of the food, a 
man can make a fifth available in the form of actual work, while 
it has never been found possible to construct a steam engine that 
could utilise more than a ninth of the energy of the fuel burnt 
under the boiler. 

Great Briratn has one square mile of coal for every twenty 
square miles of superficial area. In the United States there is 
one for every fifteen square miles of territory. Belgium has one 
to every twenty-two and a-half square miles; and France one to 
every 200 square miles. 

Stream omnibuses are to be established in Paris, to run from the 
Champ de Mars to the Place de la Bastille, making six halts. The 
distance is now traversed by horse omnibuses in one hour and 
twenty minutes. The steam company undertake to accomplish it 
in forty-five minutes, including stoppages. 

Ir is estimated that four tons of coal is equal to twenty years of 
manual labour, or an average lifetime of hard work. Thus 
10,000,000 tons of coal are made to supply England each year with 
a mechanical force, as applied to the duction of steam, equal to 
3,500,000 fresh men labouring through twenty years. 


From the year 1075 to 1575, the population of Great Britain but 
little more than doubled itself in 500 years; and from 1575 to 1750 
the increase was less than one-third. But during the first half of 
the present century the population of the United Kingdom more 
than doubled itself, and this in the face of a constant stream of 
emigration. 

To make the distance of the sun from the earth intelligible, M. 
Guillemin states that a railway train leaving the earth and going 
at the rate of thirty miles an hour, would require rather more 
than 347 years to reach it; so that if such a train had started on 
January Ist, 1866, it would be A.D. 2213 before it arrived at its 
destination. 

THE French savant, M. Dufour, has been making a very curious 
calculation with the view of showing that the bulk of our globe 
undergoes annual increase from the deposit of meteoric dust, 
amounting, as he states, to two cubic metres a year. According to 
this hypothesis, the earth increases annually the 114,400,400th 
part of its weight. 

In reference to that much debated question, the disease of silk- 
worms, Dr. Drouke has brought forward several facts in proof of 
the theory that worms fed upon the leaves of mulberry trees con- 
taining a large proportion of potash, lime, and phosphoric acid, 
are free from the disease. He therefore recommends that salts of 
lime shall be mixed with manure charged with potash, and applied 
to the roots of the trees in the ordinary way. 


THE Dutch appear to have been the first to establish a regular 
pearl fishery, which they did in the year 1668. In 1746 the Dutch 
Government derived from the Condachy “‘pearl-banks ” a revenue 
of £47,776 13s. 4d.; in 1747 it fell to £21,400; in 1748 to £38,580, 
rising in in 1749 to £68,375. From this date the returns 
steadily decreased until 1796, when the fishery was held under the 
British Government. The pearl fisheries were then rented at 
£60,000, and the renter (it is supposed) cleared a nett profit of 
£60,000 in addition; in 1797 the rental was £144,000, and in 1798, 
£192,000; in 1799 it again fell to £30,000, and so on, fluctuating up 
and down, until in 1844 it realised only £105, and at present, it is 
believed, the fisheries of Ceylon are worthless. 





MISCELLANEA. 
sear eae at Gadsen, Georgia, at a depth of 


A PARTRIDGE recently struck a telegraph wire near Forres, and 
had its head cut clean off. 

FIVE THOUSAND cotton-planters from the Northern states have 
settled in the State of Alabama. 

Tue Huddersfield mechanics have failed in an attempted com- 
promise with the masters, and the strike still continues. 

Durine the quarter ending June 30th the quantity of British, 
colonial, and foreign ores sold at Swansea amounted to 15,278 tons. 

Ir is stated that Commander Maury, of the United States, is 
about to be attached to the French navy as chief of the meteoro- 
logical department. 

THERE are signs of the seamen of the port of London, who have 
been holding out for an advance of wages, giving way, and 
shipping at a lower rate. 

For the first time this year the anniversary of American inde- 
pendence was celebrated conjointly by the ships-of-war of England 
and America in an English port. 

EARLY on Monday morning one of the boilers at the Andrew 
House pit, Marleyhill, exploded, killing fonr boys who were at 
weet time in the shed at breakfast. The engine and firemen escaped 
unhurt. 

FORMERLY a man was considered to have done a good day’s 
work if he cleaned a dozen of the Manchester omnibus horses by 
hand, but he can now clean thirty with much less fatigue by ma- 


‘chinery. 


A CONTRACTOR has advertised for a thousand workmen to throw 
up earthworks a few miles from Berlin. It is believed that ram- 
parts are to be constructed at Grossheeren for the protection of 
the capital. 

THE Onesine, Captain Le Sueur, which sailed from Kirkcald 
for London February 2, and the Pére Gregam, Captain Perraud, 
which sailed from Cardiff for St. Malo March 21, have not since 
been heard of. 

THE Indian a’ announce that a large and important Exhibi- 
tion will be held, next Christmas, at Jubbulpore, in Central 
India. The Indian Government have contributed 15,000 rupees 
towards the expenses. 

THE Northern Overland telegraph from St. Petersburg to the 
mouth of the Amoor will be, when completed, upwards of 4,000 
miles in extent, and will require an expenditure of nearly two and 
a-half millions sterling. 

AccORDING to the last consular reports it would seem that the 
tea-dust .and stalks, which formed the principal ingredients in 
brick tea, which was formerly shipped largely to Russia, are now 
being directed to this country. 

Mr. Evcene Terry, of New York, and M. Ernest Watelet, of 
Paris, have first made the ascent of Mont Blanc for this season 
with perfect success. They were accompanied by Edouard 
Cupelin, the well-known guide, 

COMMANDER WARREN has patented a plan for stopping shot 
holes or leaks in iron ships by sheets of lead fastened over the 
damaged part by means of screws acting on the outside of 
vulcanised india-rubber suckers. 

THE Scotsman states that, in consequence of the excessive 
drought, the river Earn has been unusually low, and many persons 
have been lately searching its bed for pearls. Some of the pearls 
found,are valued at from £1 to £2 each. 

THE revised list of wages agitated for by the Preston spinners 
and weavers has now come into full operation, and all the weavers 
in the town have obtained an advance of 10 per cent. upon the 
wages they received prior to the cotton famine. 

THE Miantonomoh, the American monitor now at Cherbourg, 
is said to have been the name of an Indian chief of the great 
Delaware tribe in North America, who took an active part in 
resisting the settlement of the first emigrants to America. 

A NEW gunboat, the Waterwitch, has just been launched at the 
Thames Ironworks yard at Blackwall. ‘The vessel is to be pro- 
pelled on Mr. Ruthven’s hydraulic principle—that is, by jets of 
water tlirown off by a turbine as in the river boat Nautilus. 

THE value of the raw cotton imported into the United Kingdom 
during the first four months of this year was computed at 
£29, 244,760, as compared with £13,967,469 in the corresponding 
period of 1865, and £18,472,061 in the corresponding period of 1864. 

Mr, Re&ep, the Chief Constructor of the Navy, resumed his 
official duties at the Admiralty on Tuesday. Mr. Reed has been 
for some time in a very weak state of health, but we understand 
that an entire rest from all official duties for the last three months 
has had a very beneficial effect. 

THE levelling of the Trocadero in Paris is proceeding with great 
rapidity. Workmen are employed on it day and night, and work 
at night by the electric light. The acceleration of the works will, 
it is said, increase the original estimate by 300,000f., and the use of 
the electric light alone costs 500f. a night. 

A MEETING of negroes was lately held in Cherokee county, 
Alabama, where they bound themselves together not to work for 
less than 2 dols. per day during the present harvest, under penalty 
of receiving fifty lashes. Consequently the white men are gather- 
ing the harvest at 1 dol. 50 cents per day, 

On the occasion of the recent visit of the Prince of Wales to 
the training ship Worcester, a gun was fired at Erith by electricity 
to announce his arrival. The gun was placed on the pier 900 yards 
distant from the station. This is the first instance, we believe, of 
anything in the way of a royal salute being fired by electricity. 


Firty years ago the planters of Virginia rolled their hogsheads cf 
tobacco from Danville to Richmond. A pole was put through the 
hogshead, and left projecting at each end ; to these ends were at- 
tached ‘‘ tongues,” to which oxen were harnessed. When the oxen 
pulled the hogshead rolled, and the projecting ends acted as the axis. 

THE Echunga, Captain Cooper, arrived in the river from Otago, 
New Zealand, reports that in lat. 618., long 97 W., she saw about 
ninety large icebergs, which formed a complete barricade across 
the ship’s way as far as the eye could reach from the masthead; 
she stood to the N.W. for two days, then tacked and stood to the 
eastward, and saw no more ice. 

On Friday the Duke of Somerset and Lords Commissioners of 
the Admiralty inspected the American monitor Miantonomoh and 
the Augusta. They were most courteously received by the 
Americans, and inspected the ship carefully. Two shots were 
fired from the after turret, which went about two miles; the 
breeching of the gun being too slack, the recoil started three bolts 
in the turret. The inspection gave the visitors great satisfaction. 


GREAT fears are entertained in Barnsley and the neighbourhood 
that serious permanent injury and damage have been done to the 
aqueduct of the Aire and Calder canal near that town, owing, as 
is believed, to the coal having been got in the immediate district, 
and thus interfering with the foundation of the arches to an 
alarming extent. The canal has burst on three different occasions 
recently near the aqueduct, and greatly interfered with the traffic, 
besides putting a stop to several collieries. 

THE resolution recently adopted by the Scotch ironmasters to 
reduce the wages of their workpeople by 1s. a day has led to a 
contest between employers and employed, which, to all appear- 
ance, will prove on both sides an obstinate and determined one. 
In accordance with an arrangement come to last week, out of 138 
furnaces in the Scotch iron districts, forty have just been blown, 
making, with those formerly standing idle, forty-nine furnaces 
ps “4 now out of blast. Some 3,000 men are thus thrown out 
or work, 
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MANUFACTURE OF CAST STEEL AT ESSEN. 


In close proximity to the main route from Cologne to Minden, 
on. the right bank of the Rhine, is situated the little town of 
orl within a short distance of that of Ruhrt. Like 

all originally insignificant in size and 


rc 
ulation, Essen owes its.present importance and increasi 
velopment to two causes, _ One is the presence of nat 

productions, and the other the skill and enterprise of a few 
individuals in rendering them’ subservient to the interest and 
welfare of i The natural wealth of Essen consists in the 
possession of the same material which has been a principal means 
of bringing our own country into its present state of commercial 

rity.. It is in the centre of a coal-bearing area, and large 
revenues are derived fro is source, saeate the price of A coal 
varies from 7s. to 9g. per ton.. A considéral thaftic in wal also 
carried on between this place and thé merchants in Normandy. 
But the chief cause of the prosperity of the town is to be found in 
the enterprise and exertions of those who have established manu- 
factories and workshops, and thus enabled these natural endow- 
ments to be turned to good account. First in importance, 
in the number of hands employed, in their tone and prestige 
as a scientific mechanical establishment, in their extent and influ- 
ence, stand the Mer pty of M. Krupp. Some idea of their mere 
size may be arrived at by considering that from first to last they 
cover an area of 500 acres. On the authority of ‘‘Les Grandes 
Usines,” from which we quote, a very considerable difficulty is ex- 
perienced in obtaining access to the engineering premises of 
M. Krupp. In fact, this gentleman is sufficiently candid to let it 
be known very politely, but at the same time very decisively, that 
one will not be permitted to go over the works, by affixing at their 
entrance notices, written in English, French, and German, that 
visitors are requested not to ask for admission, in order to save the 
proprietor the pain of giving, and themselves the mortification of 
receiving, a refusal. To us, who are so exceedingly good-natu 
as to throw open our armouries, and disclose all our warlike 
implements, and the secrets of their construction and working 
arrangements, to those who might, perhaps, in a month’s time, be 
turning against us the knowledge so acquired and literally beating 
us with our weapons, the policy of M. Krupp may ap somewhat 
too exclusive. There is, however, ve ittle doubt that in the 
main that gentleman is right, and that independently of the 
trouble, danger, and inconvenience incurred by the advent of 
visitors to an establishment of this description, it is but natural 
that its proprietor should be jealous of “ne to prying eyes all 
those details of workmanship acquired at the cost of so much time 
and money, and upon whose union and maintenance depends 
the prosperity of the concern, and that of. the ten thousand hands 
engaged in it. After forty years of incessant labour, study, and 
sacrifices, M. Krupp has been rewarded for his toil and patience by 
being able to produce and work solid masses of steel weighing 
upwards of thirty-six tons. The magnitude of such an operation 
will appear when compared with the limit reached in France 
in similar matters. There it is seldom that a block of cast steel 
attains to the weight of nine or ten tons, and even when run of 
that amount it has to be left in the ingot, as there is no machinery 
suitable for working it up. So far as the production of cast and 
wrought iron is concerned, the French are not by any means 
behind the Prussians, but at Essen itis not a question of merely the 
production of either of these two. The elder M. Krupp had 
a higher aim in view when starting his works, and he has given all 
his efforts to the production of steel—that true engineering philo- 
sopher’s stone of the present age—concerning the denied compo- 
sition of which there has been so much dispute, and so many and 
various opinions have been promulgated, and the physical pro- 
perties of which have a range so wide, varying from the hardness 
of the highest. tempered chisel to the softness of the finest thread. 
In addition to the special production alluded to the manufacture of 
most of the ordinary engineering applications of iron are simul- 
taneously carried on, including Pos oy tires, wheels, and every 
description of railway ironwork. The character of the Krupp 
steel become so well known that, besides its being used in our 
own country, it is frequently insisted upon by French, German, 
and Russian companies in their specifications relating to the em- 
ployment of that material, notwithstanding the heavy duties 
existing between the different countries. 

Independently of the indomitable perseverance and ability of the 
ber coy of the establishment, the coal in its vicinity and even 
within its boundaries is of the purest kind and well adapted for its 
intended | pee The very circumstance, however, of the 
presence of the required fuel in a proximity so close to the work- 
shops was attended at the commencement with a serious disad- 
vantage, viz., the procuring of hands, as all the available labour 
was absorbed in working the pits. In order to overcome this 
drawback and supply the defici it was ry to despatch 
recruiting agents into all the miner states of Germany to engage 
labourers, large numbers of whom were obtained from the province 
of Hesse. The effect of the coal workings in creating a scarcity of 
labour for ry | new enterprise may be gathered from the fact that 
upon one of the many small branch lines constructed for the pur- 
pose of the coal traffic more than 100 trains of twenty-five wagons 
pe daily backwards and forwards. The writer in ‘Les Grandes 

Jsines ” institutes some comparisons between the works at Essen 
and others of a similar nature in France by no means complimen- 
tary to his countrymen. He particularly notices the grave taciturn 
mode of the German workmen, as opposed to the lively and some- 
what boisterous manner of the French, and maintains that 500 of 
the latter nation would make more noise than as many thousands 
of the former. In entering the workshops one is immediately con- 
vinced of their predominant nationality by the serious demeanour 
of the men, their long porcelain pipes, which some of them never 
relinquish, even when carrying the heaviest loads; the elegant 
contours of the buildings, calling to mind the Gothic style of 
architecture and the curvilinear outlines of the windows, so 
different from the harsh straight lines characterising the appear- 
ance of these details of construction in French manufactories. We 
now pass on to the actual production or manufacture of the steel, 
the preliminary operation consisting of the puddling or partial 
decarbonisation of the melted mass. The modus operandi of 
puddling is too trite to require comment, although its practical 
difficulties are not by any means yet conquered. In producing the 
melted steel a smal — of iron obtained from a particular 
ore is put into the melting pot and takes from the puddled steel 
its excess of carbon, and in so doing carbonises itself ; the iron, 
ordinarily exceedingly difficult to fuse, melts and becomes incor- 
porated with the steel. 

The long agitated and still unsettled question of earthenware 
receptacles for the purposes of fusion now comes before us, and 
whether it relate to glass makers, gas makers, chemists, or metal- 
lurgists, the difficulty is always present. The potter’s art has not 
ar emerged from the clouds of ignorance and uncertainty which 

ave long since been dissipated from the horizon of other manufac- 
tures. There are not wanting books supplying abundant information 
respecting the production of porcelain and china, but the subject of 
the application of various earths and clays for the purposes of fusing 
receptacles has never yet been treated in a theoretical or scientific 
manner. In M. Krupp’s establishment, notwithstanding that the 
greatest possible care and discrimination are used in the selection 
of the best Scotch bricks for building the furnaces, yet they 
speedily became attacked and vitrified. It may be readily sur- 
mised that when the operation of melting large masses of metal is 
carried on incessantly on a scale so stupendous the utmost skill 
and attention are given to the manufacture of the crucibles. The 
ingredients composing the pottery ware consist of the débris of old 
crucibles, bits of fire-brick, various refractory earths, and ulti- 
mately a small amount of graphite or plumbago. The relative 
proportions of these different ingredients have been arrived at by 
a long and tedious course of actual experiment. After submittin 
the materials to the action of cylindrical crushers they are groun: 
to powder between vertical wheels of cast metal. The perfection 








bility dapend ‘cbtirely epi, the, ena — 
pend entirely upon um! 
ticles, which should be " ohnied 
powder, Of so much importance is thi 
instead of the usual rake for scraping powder hy sare o( J 
the revolution of the wheels the stone, revolving horizontally, 
carries a stool with it, upon which is seated a workman, whose sole 
duty is to prevent the smallest particle of the powder escaping 
from the eiviing action of the machinery. When the ingre- 
dients are reduced to this state the plumbago, which has also been 
submitted to a crushing process, is added, and the whole mixture 
beaten up with pestles by hand labour, in order to thoroughly in- 
corporate the materials and render the whole mass homogeneous. 
An ordinary compressing machine serves to give solidity and im- 
part a cylindrical shape to the mixture, which is, by a peculiar 
mechanical movement, thrown out upon astage, At this juncture 
a workman stationed for the p @ seizes upon the cylindrical 
mass and cuts off a certain quantity, which he weighs very accu- 
rately, for every crucible of the same capacity ought to be identical 
in weight, size, and shape. These men become by constant prac- 
tice so expert that they can cut off at once the exact quantity of 
material required for a crucible of a certain size. In order to 
obtain the other conditions necessary to constitute a good crucible, 
viz., a uniform thickness of envelope and proportion, the follow- 
ing method is put into effect : ° afrene uprights works 
a bar in a vertical direction, carryi Peone, whith fits 
concentrically a ‘conical mould gm material for making 
the crucible. The solid’ coné ‘planyes into’thd mould; causing all 
the excess of material to overflow. A projecting lip or ring on the 
solid cone comes down upon the rim of the mould, and stops the 
material from flowing over at the right time, the intervening space 
between the exterior surface of the solid cone and the interior of 
the mould representing the thickness of the crucible. The exact 
roportioning of these two surfaces was a nice mathematical calcu- 
fation which many would think , but the trouble is 
repaid by the breakage, in consequence of these delicate precau- 
tions, being reduced to a minimum. The entrance of the solid 
cone into the mould, and the forcing out of the superfluous mate- 
rial, are not performed at one plunge, but by asuccession of gentle 
shocks produced by hand power applied to a double lever. After 
emerging from the press the crucibles undergo a careful examina- 
tion, and are despatched to be dried in stoves placed vertically one 
over the other. The drying process consists in subjecting them 
slowly to different degrees of temperature, commencing at about 
140 deg. Fah., and when properly conducted occupies a period of 
about two months, The consumption of these crucibles is so great 
at the manufactory of M. Krupp that there are always about 
100,000 of them drying at the same time. They are never allowed 
to be used more than once, whether damaged or not, but are, im- 
mediately after the running, broken up to be reground, and serve 
for material for new ones. Their capacity or volume varies from 
50 1b. to 100 lb., according to the description of steel required to 
be turned out. Before putting the crucibles to actual work the 
finishing touches consist in baking them in furnaces specially 
constructed, and bringing them to an intense heat. —Mechanics’ 
Magazine. 








LAW INTELLIGENCE. 


COURT OF COMMON PLEAS.—June 12TH, 1866, 


(Before the Lord Chief Justice, Mr. Justice WILLES, Mr. Justice 
By es, and Mr, Justice SMITH.) 
APPLEBY AND ANOTHER Vv, MEYERS.—JUDGMENT. 

THE following judgment cannot fail to prove instructive as well 
as interesting to every mechanical engineer who undertakes a con- 
tract. Avery few words of explanation will make the case clear. 
Mr. Meyers resisted a claim for work done in his factory, 
in Southwark-street, by Messrs. Appleby Brothers, engineers, on 
the ground that it had lesn destroyed by fire before contract was 
wholly completed. The work consis’ of steam engine, boiler, 
hoisting machinery, and steam drying apparatus. There was no 
exception taken to the quality of Messrs, Appleby’s work, or any 
fault {found with the execution of the contract in any respect, 
and having agreed in a statement of the facts, the case was argued 
before the judges for their ruling. Messrs. Harrison and Lewis 
instructed, Mr. Macnamara, on Messrs. Appleby’s behalf, and 
Mr. Salaman Mr. Hannan for Mr. Meyers. 

“Mr. Justice Smith: In this case the plaintiffs, who are 
engineers, had contracted, by an agreement in writing, with the 
defendant to do certain works upon buildings on his premises, 
namely, to provide and’ erect ‘upow them a steam engine and 
machinery connected with it. The works were divided into 
different parts, and separate prices were fixed upon each of those 
parts. The plaintiffs agreed to provide and to erect the machinery 
for those prices. The case finds that the premises were in the 
occupation and under the entire control of the defendants. That 
all parts of the work were far advanced towards completion, that 
some parts were so nearly finished that the defendant had used 
them for the purposes of his business, but that none of the parts 
into which the work had been divided were absolutely complete. 
The works were in this state when an accidental fire broke out on 
the defendant’s ge and destroyed the defendant’s buildings, 
and the works done upon them by the plaintiffs. The question 
submitted to us is whether, under the circumstances, the plaintiffs 
are entitled to recover the whole or any portion of the contract 
price? Itis clear that the plaintiffs cannot recover the whole 
contract price as specific sum, for that was only to be paid on the 
completion of the works, an event which has not yet happened. 
But we think that, under the circumstances, they are entitled, 
upon an implied contract, to be paid the value of the work done, 
which value we assume, from the form of the question, the parties 
are content to estimate upon a due proportion of the contract 
prices. It was contended, for the defendant, that the fire was a 
common misfortune, excusing both parties from the performance 
of the contract, and we were Bed | to adopt the principle laid 
down by the Court of Queen’s Bench in the case of Taylor 
v. Caldwell (3rd Best and Smith, 826). In one part’of that judg- 
ment it is said, no doubt in general terms, ‘The principle seems 
to us to be that in contracts of which performance depends on the 
continued existence of a given person or thing, a condition is 
implied that the impossibility of t the performance arising from 
the perishing of the person or thing full epee the performance.’ 

“The Court of Queen’s Bench may properly have adopted and 
applied the principle in the case of the contract before them, but 
we think it cannot be correctly applied to the present case, where 
the contract is of a different kind, and appears to us to fall within 
the qualification of the principle found in the early part of the 
same judgment, where the court says that ‘in the absence of any 
express or implied warranty that the thing shall exist,’ the con- 
tract is not to be construed as a positive contract, but subject toan 
implied condition, that the 2. shall be excused by the perish- 
ing of the thing before breach. 

“*By the agreement between the parties the machinery was to 
be fixed to the buildings of the defendant so that the parts of it 
were and so fixed would become his property and subject to his 
dominion, and we think we fulfil the intention of those who 
entered into the contract by holding that it is an implied term of 
it— that the defendant should provide the buildings —the subject on 
which the work was to be done—and keep them in a fit state to 
enable the plaintiffs to perform their part of the contract. 
defendant f 
the buildings, or by his own act or default had rendered them unfit 
to receive the work, there can, we apprehend, be no doubt that 
the plaintiffs might either have sued for a breach of the contract 
or have treated the contract as rescinded, and recovered the value 


of the work done on a quantum valebat count. These rights of action | 


would accrue to the plaintiffs, not by reason of rf express words 
of agreement, but in virtue of the “Yr term of the contract to 
which we have referred. Then is 


e¢ non-performance of the 





If the | 
ad refused to allow the plaintiffs to have the use of | 


implied term on the part of the defendant excused by the hap 
ing of an accidental fire 


Phat 
a We think it is a cused Y 


“The general rule of law is Clear, that when a man contracts to 
do a thing he is bound to do it or make compensation, notwith- 
standing he is prevented by inevitable accident. We hold that an 
ings promise is present in this contract on the parbof the 
defendant to provide and keep up the buildings, andy: @8 @ conse- 
quence, he must be liable in this case, unless we ought to atinex a 
condition or exception to his promise, ex ning him froti tho 

and 


performance of it in the case of fire or oth iden: ew 
““When the plaintiffs agreed to eir 
labour on buildings of the defendant i was e 
reasonable 


ie 
possession and control) it is to infer that it'was . 
plated that the subject on which the work ‘was ‘to be done whi 
be provided and kept at his own risk and and it is unreason- 
able'to suppose that the pariies intended that if a fire happened, 
in no way attributable to the plaintiffs, the defendant should be 
set free from the obligation under the contract. 

“We think that if we were to imply an exception or condition 
having this effect we should not fulfil, but frustrate, the real inten- 
tion of the parties. It appears to us that such a fire no more ex- 
cused the defendant than an eviction of both plaintiffs and defen- 
dant from the buildings by title paramount would have done. 

** No decision di in t was cited, but the learned counsel 
on both sides \#éférred to Story ‘on Bailments, section 426 and 
following sections, and each relied on certain passages as being in 
his favour. The application of the maxim “‘resperit domino” to 
cases of a kind in some respects like the present is discussed by the 
learnetl author, but the authorities he has collected appears to leave 
open the precise question we have decided in this case. 

‘**The judgment of the Court is for the plaintiffs to the extent 
before indicated.” 








PROJECTILES FOR SAVING LIFE FROM SHIP- 
WRECK. 


By Tomas Gray, Esq., H.M.C.S. 

Mvcu has been written and much has been said about our means 
and our organisations for destroying our fellow creatures—about 
our congreve and Hale rockets—our Enfield rifles, and our Arm- 
strong and Whitworth guns—about the discipline and courage of 
our army and navy—about the steadiness and drill of our 150,000 
volunteers ashore, and our 20,000 naval reserve men afloat ~ all 
beautifully adapted and trained for the one great purpose of 
destruction ; but far too little is known, and far too little is said 
and written, about the methods. by which, and the extent to 
which, rifles, rockets, and mortars can be converted into instru- 
ments for saving life, and about those unpretentious men who 
devote moments snatched from their business, their leisure, or 
their rest to #aving their fellow-creatures. 

It is now proposed to invite attention to some of the methods 
by which this end is attained in the case of ships wrecked and 
stranded on our coasts. When a ship gets close on a lee-shore in 
heavy weather amongst rocks, or in shallow water, it is obvious 
that her chances of safety ase remote, and that if she strike and 
break up both property and crew will suffer loss. If, after the 
ship has struck, the crew attempt to save themselves by jumping 
overboard, they will in all human probability either be 
or dashed to death against the rocks or amongst the floating 
wreck in their endeavours to reach the shore. If they attempt to 
lower their own boat under the circumstances, she will Tr 
in nine cases out of ten, be either capsized or stove, if not bo 
In the same way, if a boat attempt to put off from the shore, she 
will stand but little chance of working against a head sea, or, if 
the coast is rocky or strewn with wreck, of escaping destruction 
amongst the rocks and wreck. The anthor is not now writing 
of those cases in which the boats of that noble establish- 
ment, the Royal National Lifeboat Institution, are of use, 
and are used with such marked success. There are cases in 
which a wreck happens too far from the shore for the rocket 
apparatus to be of use; then the lifeboat renders her services. But 
yn are again cases in which the wreck happens close on the 
shore, amongst rocks, where the lifeboat is useless; and here the 
rocket apparatus comes into service. It is of assistance rendered 
in these latter cases exclusively that the author is now writing. 

It was a consideration of the fearful loss of life happening in 
ships wrecked on the shore that led one Sergeant Bell, of the 
Royal ety = ae Me — a plan dicen a ~— — a 
line attached, might be t from a ship in distress to the shoro. 
(See ‘‘ Wrenseetions a the Society a re vol. x.) t 
Bell, however, appears to have done little or nothing with his 
apparatus, and it was not until 1808 that anything noteworthy 
and practical was effected with the shotted line. It appears from 
the ‘‘ Transactions of the Society of Arts” for the year 1808 
(vol. xxvi., page 209), and from the evidence a2companying the 
** Report of the Select Committee on Shipwrecks,” 1836 (sce 
Parliamentary Paper 567, page 133), that in 1808 Lieutenant 
Manby saved the crew of a brig called the Elizabeth, of Plymouth, 
wrecked on the Norfolk coast, by means of a line thrown over the 
ship. 

When the veteran Manby was in his seventy-first year he was 
examined by the select committee. His own words will best 
convey the circumstances that led him to a thoughtful considera- 
tion of the subject. _ He says (p. 133) :—“‘ I therefore most respect- 

ully beg leave to state that for four winters after my appointment 
to the charge of the barracks at the above-named iaeot armouth, 
Norfolk), in the year 1803, I witnessed the loss of vessels with all 
their crews within a few yards from the shore, from the difficulty 
by manual exertion to throw a rope by hand against a furious 
wind, and the impracticability of forcing a boat from a beach by 
the power of oars to effect their preservation; and in the dreadful 
gale of 18th February, 1807 (when 141 dead bodies were washed up 
at or near Yarmouth), I witnessed his Majesty’s gun brig Snipe 
stranded within fifty yards of the beach at the back of the pier, 
having sixty-seven persons on board, who all perished after many 
hours’ fruitless attempts, and every effort then known had been 
tried to save them. On the close of that mournful scene I vowed 
if providence blessed me with life I would apply myself to produce 
some effective means by which not only the sufferers might have 
been rescued, but simi Tar occurrences in future be prevented. It 
may next be proper for me to state some authenticated facts com- 
municated to me in reference to the coast at and near Yarmouth : 
that twenty years previously to the occurrence I have just men- 
tioned 200 persons at least had ished in vessels driven on shore 
at that fatal spot. I should state that in a gale upwards of 
thirty vessels were wrecked on the sands off and near Yarmouth, 
and from their peculiar situation and most dangerous character 
(being quicksands) they rapidly swallow up every vestige of the 
ship’s hull.” 

Manby, it is evident, from a perusal of the papers above 
referred to, made his attempts without any previous know- 
ledge of the proposal of Sergeant Bell. It has been told of 
him (and this anecdote was printed in the ‘‘ North British Review ” 
some years ago) that when a youngster he had coveted a nest built 
by a screech owl in the walls of a church in a Norfolk village, and 
that after puzzling his brains how to get at it he hit w the 

lan of throwing a thin line over the church, and then by that 
nauling over = thicker one, and so on until he got one sufficiently 
strong to bear his own weight. He accordingly got a quantity of 
pewter and cast himself a mortar. With this mortar he was quite 
successful. 
The rude contrivance made by the young Manby to a bird's 
nest is to the present time the groundwork of the whole of the 
apparatus for saving life from shi on our coasts. It is true 
+ the rocket has superseded the mortar, but it is nevertheless 
| true that the principle of throwing from the shore, by means of 
gunpowder, a missile with a thin line attached, and by means of 
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that getting a thicker and yet a thicker line on board, is the 

fundamental principle of the whole apparatus. 
Manby’s apparatus may readily be understood by the aid of the 
Fie, 1.—Mortar. ti whe 





mortar — an 
5hin. 24- 
ro- 


shot, fitted with a plaited 
hide thong. The barbs 
were sometimes fitted so 
that they worked on a 
pivot, and closed in the 
shank of the shot when 
it was in the mortar, and 
opened when it was out. 
They were fitted on the supposition that they would catch, like 
an anchor, in the rigging, ropes, or wreck, and afford a better 


Fic. 2.—Mansy’s SHor. 








chance of securing a communication. This has, in actual practice, 
not proved to be the case, as the shot is thrown many yards over 
the ship, and the line is easily secured when once over. Another 
and a very serious drawback was, that the barbs caught in the 
rocks, and if the shot missed the ship the line and shot could not 
be recovered. There was also another disadvantage in the shot 
used by Manby, and that was that its course could not be traced 
at night. These defects have recently been overcome by Colonel 
Boxer, R.A., and now the shot are without bs, and are 
made cylindrical, with one hemispherical and one flat end. 
In the flat end are bored four holes, and in these holes are 
placed fuses, which throw a good light. over the vessel at night. 


Fic. 3.—Boxer’s SHort. 





The plaited hide thong is still retained. About the same time 
that Manby succeeded in saving the crew of the brig referred to 
above, a Mr. Henry Trengrouse, on the coast of Cornwall, turned 
his attention to the subject (see Transactions of the Society of 
Arts, 1820, vol. xxxviii., p. 161), and also the Parliamentary paper 
above referred to, p. 249. He thought of three methods: one was 
a kite, another was a hand lead and line, and the third was a 
rocket. His plans were completed in 1821. As regards his three 
plans, it may be remarked that Lieutenant Nares, R.N., has since 
invented a kite which would sometimes be of much use; but as a 
ship if stranded is as a rule stranded ona lee shore, and asthe kite 
must therefore be flown from the ship to the shore, it must be 
carried on board, and kept in order to 4 of use. And, further, as 
the chances are much against kites being carried aboard ship, and 
kept in repair if carried, they may be dismissed from notice at 
once. 





Fic. 4.—HEAVING STICK. 
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The second proposal, the hand lead and line, has been perfected 
by Captain Ward, R.N., of the Royal National Lifeboat Institu- 
tion, and the officers of the Board of Trade, in the form of a 

* heaving stick” and line, as shown in Fig. 4. : 

A piece of stout cane about 2ft. long is loaded at one end with 


2 Ib. of lead, and to the other end is attached a thin line. These 
sticks are whirled round by the arm vertically three times, and 
then let go. Their range by a practised hand is about fifty yards. 
“a are in fact quite as effective as Trengrouse’s small rockets. 

The third plan proposed, viz., the rocket, has been improved by 
Dennett and Colonel Boxer, and is now in general use. 

The ordinary sky-rocket or ‘‘ firework” consists of a cylindrical 
paper case open at one end, with a ——- and fierce burning com- 
position of sulphur, charcoal, and saltpetre, rammed into it. 
After the composition is rammed in a part of it is bored out 
again, leaving a passage longitudinally, as shown in Fig. 5. The 
shaded part shows the composition, and the dotted part at the 
head shows the coloured stars that are blown out of the case after 
the composition has carried it to its height. 

Trengrouse used a very small rocket of this description (eight 
ounces), but without the coloured stars, and he fired it by laying 
the stick along the barrel of a common musket, and resting the 
rocket itself on a small metal stage with a bayonet catch at the 
mouth of the musket, as shown in Fig. 6. On fire being applied 
at the open end of a rocket it immediately runs up the part bored 
out and communicates with the whole interior. The fire and 
gases issue with immense force from the vent against the air and 
propel the rocket forwards through the whole of its course. 

In carrying a line a rocket has a great advantage over a shot. 
The rocket begins to move slowly, and as it carries its propelling 
power within itself it gradually attains its maximum speed 
without any jerk on the line, whereas the shot starts with a jerk 
which is likely to snap the line attached to it. 

The first time that a rocket was ever really used in saving life from 
shipwreck was at the wreck of the Bainbridge on the southern 
side of the Isle of Wight. This was in 1832. It appears that a 
Mr. John Dennett, who had been employed in making war rockets, 
had by this time matured his plans for saving life. He also 


rocket, carrying a stoutish line, and he first showed that the flight 
of the rocket with a line attached could be depended on. 
cold ber eselc ond keine, ooheoad 2 toler poten seyemton, 
i a to) y a 
the Board of Castoma in 180, took the matter Phen’. At this 
time the coastguard under the Board of Customs was supplied 
with a few sets of Dennett’s apparatus, and from this time the 
serious and effective use of the aj tus dates. But it was not 
until years later (1855) that the system was completed by 
uniform , a uniform practice, and uniform pattern for stores. 
Dennett’s rockets are, as nearly as ible, similar to the old sky- 
rocket. The paper case is re’ by an iron case, and the stick 
of the spoon by a pole Sit. long. One of Dennett’s rockets 
with the a weighs twenty-three pounds, and is pro- 
pelled bs nine pounds of composition. The — or working 
Dennett’s nine pound rocket, with a line attached, is 

bee af sometimes 290 yards have been reached. 

The next person who turned his attention to the subject was one 
Mr. Carte, an ordnance storekeeper at Hull, (See Parliamentary 
report of 1843, 549; appendix, page 84.) The chief difference 





elevation for a Dennett’s rocket is 32°. It may be well to mention 
in this place an attempt made Peas Hoven, BS Se 


Fic. 11.—CapraIn Brown’s -Proposatr. 
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" MN) when it would 

il pl Hy not a corried 
ee oh, GO ee See pe by the shot 
itself. He had already made some experiments with a musket 
barrel; weighing two pounds, and had obtained a range of 


Fig. 8.—DENNET?’s COUPLED ROCKET. 











Fic. 12,—-DELVIGNE’s ARROW. 


Fic. 13.—TREMBLAY’s ANCHOR ROCKET, 





between Carte’s and Dennett’s apparatus was that Carte used a 
congreve rocket instead of a rocket of the ordinary pattern. 
Carte’s apparatus was made about the year 1842. The congreve 
rockets (Fig. 7) differed from Dennett’s in having a central stick in- 
stead of a lateral stick. The stick or pole was placed central, and the 
fire issued from six smaller vents placed in a circle at the base of 
the rocket, instead of 
from one large vent, as 
in the case of Dennett's 
and other ordinary roc- 


Carte’s congreve rockets 
were—six-pounders, 238 
yards; twelve-pounders, 
344 yards. Carte’s appa- 
ratus appears to have 
been only an unimpor- 
tant modification of 
Dennett’s, and it never 
came into general use. 

When the Govern- 
ment took the appara- 
tus really in hand, in 
1855, endeavours were 
made to improve the 
range of the rocket, to 
perfect the gear, and to 
establish a uniform prac- 
tice throughout the 
coasts of the United 
Kingdom, and their en- 
deavours have resulted 
in marked success. 

To increase the range 
of the rockets Dennett hit upon the expedient of coupling two 
together, side by side, as shown in Fig. 8. By this means he gets 
arange of 400 yards, with an elevation of 35 deg., but as it is found 
in actual practice that there is an amount of uncertainty in getting 
both to light simultaneously, and as there is danger of the rockets 
parting, the practice of coupling has been discontinued. 

Colonel Boxer’s services were called in, and after repeated 
experiments he hit upon the plan of putting two rockets in one- 
case, and this rocket is likely to supersede all others in saving life 
from shipwreck. Fig. 9 is a section of same, the dotted head being 
composed of hard wood, 
the black parts show the 
wrought iron case and par- 
titions and the shaded 
part shows the composi- 
tion with the longitudinal 
cavities left white. The 
effect of this arrangement 
is that the first rocket 
carries the case and line 
to its maximum height, 
and the next rocket gives 
the case and line a further 
impetus forward. It is 
curious that the range, 
when the two rockets are 





Fic. 10.—Rocker STAND. 





kets. The trial range of | 


285 yards with a charge of 
3} drachms of powder. Some 
steel cylinders were made in 
lieu of the musket barrels, 
and were arranged on their 
ramrods or stands as shown 
in Fig. 11. The black part 
shows the stand or ramrod; 
the shaded part the cylinder 
or barrel; and the dotted 

the charge of powder. ith 
a steel cylinder and a rocket 
line and a 2 oz. charge of 
powder he got a range of 
150 yards; but with 3 oz. the 
cylinder burst. On further 
experiment it was ascertain 
that the plan was not adapted 
for the life-saving apparatus, 
and it was abandoned. 

Colonel Delvigne, of the 
French army, also invented a 
shot to be ‘thrown from a 
rifled mortar. This shot 
carried a copper line in it 
coiled the reverse way of the rifling, but in practice it parted, 
and was rejected in favour of the simple shot. He has, however- 
made an arrow, to be fired from an ordinary musket or rifle, that is 
very ingenious, and may be of use in some cases. It is constructed 
as shown in Fig. 12. It is an ordinary stick of mahogany, some- 
thing like a billiard cue; the thick end presses in the powder, and 
the thin end, weighted with lead at the shaded part, and fitted 
with loops of string, protrudes beyond the muzzle. The line is 
attached to the loops, and they in their turn are fitted tightly to 
the thinnest part of the stick. The jerk imparted to the stick at 
the moment of firing causes the loops to slip down towards the 
thick end of the stick, and as they cannot slip easily, a gradual 
motion is imparted to the line, which prevents it from snapping, 
as it would doifit were fastened rigidly. The arrow weighs 18oz., 
and the range attained with it and an ordinary mackerel line is 
80 yards. 

Mons. Tremblay has fitted a large rocket with an anchor-head, 
as shown in Fig. 13, and proposes to uée it in firing from the ship 
to the shore. It is carried by the Imperial yacht. It is to be 
— that if the yacht should come ashore the people on shore 
will get as far away as they possibly can. It may be the means of 
saving some persons on board the ship, but is more likely to be the 
means of kill - people on the shore. 

The above is a short sketch of what has been done in the way 
of projectiles for saving life. It will show in what respects some 
schemes have failed whilst others have succeeded, and may also 
be useful as a guide to any person hereafter designing a projectile 
for carrying a line. In a future number I propose to give an 
account of the gear and apparatus used, a statement of the ex- 
pense of working, of the number of lives saved, and of the volun- 
teers and organisations for using the apparatus. tT. G, 








THE REPRESENTATION OF THE UNITED STATES AT THE Paris Ex- 
HIBITION.—The United States Senate, about three weeks ago, 
agreed to appropriate 25,000 dollars to the object of representing 
their country at next year’s Paris Universal Exhibition. 

THE PuBLic Works oF OpEssa.—The ey of the city with 
granite progresses slowly in consequence of the scarcity of labour 
and long winters. During the past year Odessa has been lighted 
with gas. A railway has lon opened between Odessa and Balta, 
and another between Odessa and Tiraspol. Both these railways 
have been made by military convicts working under the superin- 
tendence of Baron Ungern-Sternburg. A canal is projected 
between Odessa and the Dnieper, and an endeavour has been made 
to raise funds in England to carry this project into execution. 
Telegraphic communication between Odessa and the rest of 
Europe is now fully established. A message can arrive from 
London in about four hours. The state of the post-roads is very 
bad, but posting is cheap and post-horses good; the average rate of 
travelling in good weather is about ten miles an hour. Sledging 
over the snow may be done at about twelve miles an hour. 

Ex-PRESIDENT DAVIS ON IRONCLADS AND ORDNANCE.—In a book 
lately published by the surgeon who attended on the illustrious 
prisoner in Fortress Monroe a conversation of Mr. Davis is reported 
in which he expressed his opinion that England's naval supremacy 
was lost by the introduction of ironclads. He thought that the 
United States mailed ships of war would be found unequal to sea 
voyages. ‘‘ Wooden bottoms with armoured sides and turrets, he 
could not but think would prove the best. Wooden hulls 





placed end on to each 
= other, is so much greater | 
than when rockets of the | 
same size and weight are | 

& placed side by side, or 
when the same weight of | 

composition is placed as 
one rocket in one case; butitisso. Itis most marked, and no sooner 
does the second rocket ignite than its effect is noticeable in the line 

box by carrying the line out with increased rapidity. 

The rockets used in saving life from shipwreck are fired from a 
triangular stand, of which Fig. 10 is a representation. The fire is 
communicated either by a fuse and port fire, or by a percussion 





appears ,to have been working without any knowledge of Mr. 
use’s proposition. Dennett used a large and really efficient 





tube. The elevation is deéermined by a quadrant or pendulum. The 


sat more easily in the water, and both avoided chafing and obtained 
greater pasos | by their capacity of yielding a little.” Between 
rifled guns and smooth-bores he preferred the latter for general 
service under present circumstances. ‘‘ For perfection cf elaborate 
workmanship and detail no guns he had ever seen were superior to 
some of those received through the blockade from England.” 
Speaking of the fight between the Merrimac and the Federal fleet 
in Hampton , Mr. Davis asserts that ‘‘the Congress had 
fought gallantly, and that it was in consequence of injuries to the 
prow of the Merrimac from her shot, and not owing to the attack 
of the Monitor, that the Merrimac had been compelled to retire. 
These injuries started a fatal leak, which the weight of armour 
rendered it impossible to cure; and this was the true cause of the 
vessel’s final failure.” 
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ON LIGHTING mare 4 CARRIAGES WITH 
* 


By J. T. Hatt, Gas Engineer. 

WHEN I made the council of- this association a promise that I 
would read a paper, and gave as a title “On the Lighting of 
Railway Carriages with Gas, Olive Oil, and Petroleum,” I had 

t of the extent of the field I thereby undertook to 
plough. In fact I made the mistake, most to novices in 
the writing of papers, of embodying too much. I must, therefore, 
crave your indulgence while I attempt to fulfil my promise, pre- 
inising that none can be more soundly convinced of the incomplete- 
ness of the paper than I myself am. 
auta alt ape on internal government lg in at, 

+ “‘the rights of private property being conside men have a 
right to travel fret over the surface of the country in which 
they live.” I ask, ‘‘Why should they not have a right to travel 
freely and comfortably over the surface of the country in which 
they live.” 

There can be but one opinion as to the discomfort to which 
railway travellers are subject at night—the complaint is universal 
in these islands. This is principally owing to the absence of a good 
light, whereby persons may be enabled to read, and also to see 
their fellow-travellers. The gloom and tediousness of a long night 
journey often hangs about one for the whole of the following day, 
andI hope none of the members can speak feelingly as to the truth 
of my statement. 

The remedy for this should be provided by engineers. 

The olive oil lamps now in use are obviously defective, and do 
not provide what is required by the public ; yet the difficulties (as 
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is expensive; 4th, the proposed regulator of pressure consisted 
partly of flexible eden fy and it is well known to gas engineers 
that no flexible material is gas tight at even street pressures; 5th, 
there is no complete metal tor for high-pressure gas so far 
as Lam aware; 6th, passengers would object to travel in carriages 
where gas was carried at high pressure. 

The other system used is low-pressure gas. This is done we 
may say Segue being had to the extent of the railroad system of 
the country) on a very limited scale indeed. First of all permit me 
to call your attention to ‘* Newall’s Patent Apparatus,” represented 
in Fig. 2 (see page 10). Ashort time ago one of the largest railway 
companies in this country—and one of those always ready to adopt 
improvements calculated to give i d comfort to their _ 
sengers—had a service of trains running a journey each way of 264 
miles, fitted for gas on Newall’s principle. At London and several 
other stations at which these trains stopped, cylinders or holders 
were fixed for the purpose of supplying the gas-holders enclosed in 
one of the compartments of one of the carriages, see Fig. 3. The 
cylinder A was first filled with water, then discharged, and at the 
same time the gas was allowed to rush in to fill up the vacuum 
formed by the ing water. When nearly emptied, as ascer- 
tained by means of a glass gauge E affixed to the cylinder, the gas 
valve was closed and the valve B connected with the water main 
again opened. The work of compression then commenced by pres- 
sure, more or less according to the head of water, and which was 
ascertained by an indicator placed on the top of the cylinder. The 
apparatus was then ready for core The holders were supplied 
by opening one of the taps attached to the cylinder, which allowed 
the gas to pass into mains laid in different positions on the plat- 








form or underneath the lines, to which were affixed various valve 
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we at present see matters) to be surmounted before gas or some 

substitute for olive oil can be made available for the purpose of 

lighting railway carriages, are numerous, and this for various 

reasons. Railway companies look for, and I think justly so, in any 

substitute proposed the following amongst other advantages :-- 
1st. That the light should be better. 

2nd. That it should not be more costly. 

3rd. That the apparatus should not take up any at present 

aying space. 

4th. That the system should be capable of application to carriages 
now in use. 

5th. That each carriage should carry its own supply, and thereby 
allow a train to be readily broken up. 

6th. That the supply of the lighting agent should last for at 
least sixteen hours. 

7th. That defects, if any occur, should be easily remedied. 

It is not my intention at this time to deal at any length with 
the question of lighting trains in its history and development; I 
rather propose to explain the present condition and arrangements, 
or apparatus for lighting railway carriages, and then to give 
statistics to show the relative value of the various lighting agents 
which may or can be used. 

First of all as to gas, as this is unquestionably the best lighting 
agent with which we are acquainted. The systems tried are of 
two kinds, to wit, high and low pressure. The former was intro- 
duced into France by M. Hugon, and Thompson did the like in 
this country; the system, however, does not appear to have been 
successful. The proposal of Hugon, Thompson, and others who 
advocate high-pressure gas, was to place below the carriages 
cylinders charged with gas compressed mechanically to five or ten 
atmospheres, and by the use of regulators to reduce the pressure 
to the ordinary burning point. M. Hugon was connected with the 
Paris Portable Gas Company, and consequently had facilities at 
command for supplying compressed gas; he made several experi- 
ments on one of the French railways, but I am informed the system 
has not been adopted there; and in the absence of reliable informa- 
tion I leave you to draw the inference. In 1858 Thompson com- 
pleted his plan for lighting railway carriages with compressed gas. 
At the principal stations he proposed that railway companies 
should manufacture their own gas, and that they should employ a 
steam engine and pumps for the purpose of pumping the gas into 
a stationary supply cylinder or gas-holder. This would always be 
ready with a pressure of say five to ten atmospheres, and therefrom, 
as required, the carriage-holders could be readily supplied. By 
the use of what he called a self-regulating pressure apparatus he 
essayed to reduce the high pressure toa constant ordinary burning 
pressure, Fig. 1. 

Experiments were made with Thompson’s apparatus, in 1858, on 
the Dublin and Kingston Railway to test the practicability of his 
scheme, but the system was not adopted. I think it is clear that 
portable gas in this shape is anything but satisfactory. 

apn yer 3 it would have been adopted by railway companies in 
this and other countries if its advantages had been re There 
can be no doubt that the principal objection arises from the cost 
of carrying out the arrangements. Ist, there is the expense of 
plant, and the keeping of the same at work—to compress say to 
ten atmospheres would require several pumps, the one delivering 
into the other; 2nd, the ——— must be repeated at many 
places on an extensive line of railway; 3rd, the apparatus itself 
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boxes, so that flexible tubes could be connected to convey the gas 
to the holder or holders in the train. In each train there were 
placed twenty-four burners and two holders capable of holding 
collectively 380 cubic feet of gas. The sides vf these were made of 
india-rubber cloth, collapsable or inflatable, like bellows. The car- 
riage containing the holders was placed at the rear of the train, the 
different carriages were then attached in the ordinary way, the gas 
conveying apparatus betwecn the carriages being formed of flexible 
india-rubber pipes. Near each light on the roof of the carriages 
there was placed a small gas reservoir, about ift. square and din. 
in depth, to prevent the supply of gas from being suddenly cut off 
from the burner and the lights extinguished by oscillation. In 
the guard’s van there was placed a main tap and a small bye pass 
to regulate the supply of gas from the holders to the burners. 

There are matters connected with, and objections to, this system 
to which I respectfully direct your attention. 

Ist. At each station where a supply of gas was taken ina meter 
was put down in connection with the filling apparatus. It was 
found that unless very great care was exercised in charging the 
cylinder, that is, if the gas was quickly abstracted from the gas 
company’s mains during the time the water was receding from A, 
the meter got out of action; in one case it collapsed. It was 
also found that the lights in the station and houses adjacent 
flickered, and could not be depended upon for a continuous light. 

2nd. A high pressure of water to compress the gas was indis- 
pensable, so that when the trains arrived at the stations the holders 
could be rapidly filled and no delay take place. It was soon dis- 
covered that this could not be obtained at all the stations, and 
age may = A the trains were delayed or thrown into darkness. It 
was also found that owing to the limited quantity of gas carried 
the trains frequently arrived at the supplying stations in total 
darkness, having been detained by unforeseen circumstances on the 
journey. Indeed, after a short trial it was manifest it was im- 
| possible to accomplish perfectly the desired object with this system 
of lighting. 

Failures so frequently occurred from the causes mentioned, and 
the impossibility of breaking up or se ting a train without ex- 
tinguis 7.) the light in a portion of it, and from the leakage 
through the flexible material (which was perhaps the greatest 
objection) as well as from the cost of water, which in some places 
was nearly as much as that of the gas itself (for it will be observed 
as much water as gas was used), as to render it impossible that the 
system could be continued. 

The lighting of what are known as local trains, i. ¢., those which 
run short stages and are not broken up or disconnected, is worthy 
of consideration. 

The mode adopted on several railways in this country is similar 
to Newall’s, just described, but the gas is supplied to the holders 
at the pressure delivered from the gas company’s mains; this I 
have found to vary, as day pressure from ,%, ths to 42 ths, and 
the time generally taken to charge a flexible holder capable of con- 
— 125 cubic feet is about thirty-five minutes at the pressures 
named. This process is slow, and tly very objectionable, 
as trains have to remain a considerable length of time at the filling 
stations. It also frequently occurs that local trains working from 
station to station can only remain a few minutes at one place, and 
in such cases there is not sufficient time to take in a supply of gas 
at the pressure mentioned. 

The flexible bags in this system are the same as Newall’s, indeed 
they are ordinary flexible bags, and the pipes therefrom to the 








system, which has had a success in this 

And, although the Rive of tenes by gas has so 
paratively a failure, I 
the apparatus, or system, of Mr. J. T. King, of Liverpool, a gentle- 
man who has given considerable attention to the subject. It is 
shown in modification on the drawing. Here each carriage carries 
its own supply for, say, sixteen hours. It is modified for local 
trains as in Fig. 4. 

King’s system is low-pressure. It is proposed that at only two 
or three stations gas-holders should be fitted up to which a pres- 
sure of 3in, or4in. of a column of water could be given from time 
to time. 

Each carriage carries its own holder placed under the body of the 
carriage and above the lower part of the axles. The holder is 
divided in two by the dia) B. The gas is contained under 
the dia — ~ and supplied from time to time from the holders as 
requi e diaphragm B is of such weight that proper pressure 
is given to supply the burners, and as only a small quantity of air 
is allowed to enter over the diaphragm no appreciable oscillation 
in the lights can take place. 

It will be seen the gas is conveyed to the burners by the pipes 
G. The large area of the diaphragm allows gas at ordinary pres- 
sures to fill the apparatus quickly. 

I have hereinbefore mentioned to you that the flexible material 
is the weak part of all the apparatus for carrying gas for lighting 
trains. 

You will perceive Mr. King uses only one-half the flexible 
material employed in Newall’s or the ordinary bags, say the Metro- 
politan, and he effects the delivery of all the gas in the container 
and thereby requires less space for his apparatus to deliver the 
same quantity of gas. The estimated expense of fit up a 
carriage according to King’s system is, I am informed—and I see no 
reason to doubt the statement—about £12. 

So much, then, for the lighting of railway carriages with carbur- 
retted hydrogen gas. Whether King’s system will in practice 
come up to the opinion I have formed remains to be seen. No 
doubt there are objections to it. Ist, it is bulky; 2nd, flexible 
material is used. Whether these objections are inherent in any 
system in which gas is employed is also a matter in the womb of 
the future. 

I now beg to call your notice to a stationary gasholder, 
which in 1862 I suggested should be adopted for supplying 
gas to local: trains. The holder itself, and the tank in which it 
rises and falls, are of the ordinary construction, the principal 
feature in the arrangement being the mode of alternately filling it 
with gas and discharsing its contents into the trains by the appli- 
cation to or removal of weight from it. 

It does seem str inge, however, that in this country, where the 
manutacture uuu uses of gas are carried to greater perfection than 
elsewhere, that some scheme has not been perfected, and it is 1o be 
hoped that some of the many gas engineers who have time to devote 
to such a subject will give it their attention. Perhaps there is no 
application of gas which presents a better field for cultivation to 1 
gas engineer; and certainly any one completing a system at once 
simple, sound, and practicable, would confer an incalculable 
blessing on his fellow men. 

Before bringing my remarks on gas to a close, there is one more 
scheme to which I desire to draw your attention. Lately the 
obtaining of light from a mixture of air and the volatile portions 
of petroleum and other hydrocarbon fluids has been much talked 
of. Messrs. Trecshel and Clayton, of Manchester, and others have 
tried this system for lighting carriages. They proceeded in the 
following manner :—A vessel, containing the fluid hydrocarben, 
and pipes therefrom to the roof of the carriages, were fitted up in 
a manner which may easily be conceived. Air was forced into the 
fluid-containing vessel from the flexible bag charged by the falling 
of a weight regulated by clock-work. In some trials the flexible 
bag was charged with the air emitted by a fan driven by the axles 
of the carriage, and such flexible bag then maintained the supply 
to the hydrocarbon container whilst the train was at rest at a 
station. 

Complete success has not attended any of the trials of this system, 
80 far as I am aware. 

The objections are :— 

Ist. An explosive mixture is formed of air and the vapour of the 
hydrocarbon fluid carried in mechanical suspension therein. 

2nd. The volatility of the fluid is affected by temperature, and 

3rd. The lights are uncertain. 

It is also found that the fluid does not vaporise at the same 
rate during the different periods of its consumption, and in very 
cold weather the hydrocarbon liquid would not vaporise without 
the application of heat. 

I now come to the consideration of olive oil as a lighting agent. 
It was used in the first passenger carriages placed on metal rails in 
this country, and still continues to hold its place firmly. 

But the objections to it are numerous :.- - 

Ist. It smokes considerably. 

2nd. After being in use a short time the lamp wick becomes 
** charred.” 

3rd. The light given out very soon becomes reduced in intensity. 

4th. Grease spots arising therefrom destroy the drapery of the 
carriages. 

5th. It is expensive. 

Gth. It entails great cost in trimming of lamps. Indeed, so un- 
satisfactory is the light that many passengers who travel much 
during the night carry their own lamps. 

The light from an ordinary first-class is 3°6 candles, It is un- 
necessary that I should say more about it here,'as its insufficiencies 
are known to you; but I propose to show hereafter its great cost, 
as a lighting agent,as compared with gas, and also with petroleum, 
the latter of which I have now to notice. 

Notwithstanding the repeated attempts to burn the light mineral 
hydrocarbons without a chimney, it is a fact that no lamp has been 
devised in which it can be burnt in any quantity without giving 
out considerable smoke. To fit a railway carriage roof lamp with 
a glass chimney is troublesome, and if it gets broken, as was the 
case with those I saw and had tried, the light is soon obscured 
by a deposit of carbon on the glass. After repeated trials I have suc- 
ceeded in devising a very simple arrangement of lamp and lantern, 
shown in accompanying engraving, by which petroleum or paraffin 
can be burnt in lamps, and I have now the honour to submit a 
specimen one—one of the first made—to this meeting. Here the 
glass protector and the metal covering form one large chimney, 80 
that the air inside is always sufficiently heated to make proper 
combustion. The air is admitted through the perforations and 
passes down into the glass protector, whence, after performing its 
office of supporting bustion, it Pp through the chimney 
into the compartment and thence into the air. It will be satisfac- 
er to the members to know that the light from this lamp—the 
width of the = being 1gin.—is equal to six candles, and that it 
is not affected by the usual speed of the train, nor does the wick get 
charred so as to reduce the light to any appreciable extent after 
upwards of thirty hours’ burning. 

I have now, very imperfectly, I feel, laid before you an outline 
of the present condition of the lighting of railway carriages, and 
shadowed out some improvements which may probably come into 
use. It remains for me to address myself to a comparison of 
> value and advantages of the three agents which I have spoken 
of, viz:— 

Ist. Carburetted h 

2nd. Olive oil, ee - 

3rd. Petroleum ; 

And, as I have had occasion carefully to investigate their value as 
lighting yey the subjoined statistical figures may be relied upon. 
Taking, then, for comparison’s sake, a train of six carriages, in 
which there are 27 lights ing without interruption for eight hours 
during a journey of, say, 300 miles, and six such journeys to be 








made on as many respective days. The gas consumed would be 
3,888 cubic feet, at, say, 3s. per thousand=11s. 8d.; the olive oil 


burners are of the usual kind. So miuch, then, for the low-pressure 
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consumed (taking a first-class ordinary size) would be 5} gallons at 


4s, 6d, per gallon=£1 4s. 9d.; the petro ; to my 
just shown, 5} gallons at 2s. 3d. per gallon = 11s. 1 
figures show that gas is the cheapest. I have estimated 


its cost at 3s. 1,000ft., as for that sum the — town of 
Liverpool, and others in the north, supply it equal in illuminating 
power to 15 candles per 3ft. batswing burner per hour, 

The foregoing statement shows the comparative cost of the 
lighting agents referred to, but without reference to the difference 
of their illuminating power. 

Introducing this as an element into the calculation, and takin, 
that of olive oil as equivalent to 3°6 candles, of petroleum (inrned 
in my new lamp) at 6 candles, and of gas at three cubic feet per 
light per hour at 15 candles, we obtain a still more startling 
result, as the cost of supplying the same quantity of light to the 
train, and for the times previously given, would then be as follows: 
by olive oil, £1 4s. 9d.; petroleum, 7s. 1d. ; gas, 2s. 94d. 

Assuming, further, that there are 20,000 railway carriages 
employed in the country, each lighted by oil, with an average of 
three lamps burning four hours per day all through the year, the 
cést would reach £33,646 annually. 

Now, for the same light from gas at 3s., it would amount to 
only £9,455 ; but as no practicable system has yet been introduced 
for its use upon long journeys, it can, for the present only, be 
dismissed as a desideratum, very great no doubt, but not yet 
attained. 

Petroleum or paraffin can, however, be efficiently employed, and 
the same light from it as is now obtained from olive oil would cost 
only £23,939. This, as compared with £83,646 for olive oil, would 
effect a saving to the country in one year of the large sum of, in 
round numbers, £60,000. 

I give these results after careful photometrical experiments, and 
if in any way they tend to improve the means of increasing the 


‘comfort of railway travellers, I shall feel that the amenities of 


membership of this association have fallen pleasantly on my 
shoulders. 





A NEW FORM OF TELEGRAPHIC CABLE. 


THE accompanying engravings show a form of cable which 
undoubtedly embodies a new and important feature in the mode 
in which the core is protected. It was patented some time ago 
by Mr. John de la Faye, of Manchester, but the specification 
has not yet been published. The core is 
protected b; losing it within a succes- 
sion of flexible metallic tubes, each of 
which forms a sort of coat of mail. In 
order to effect this, the core is passed 
through the centre of a braiding machine 
furnished with a suflicient number of 
spindles covered with steel wire, or with 
narrow thin strips of steel. The motion of 
the spindles completely envelopes the cable 
in a closely plaited weft, leaving no inter- 
stices between which the insulating material could be reached. 
This tube is in turn covered with gutta-percha, thus leaving the 
metallic tube imbedded in the insulating material. Any required 
number of tubes might be plaited in this way round the cable, 
each being covered with gutta-percha. 
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In ordinary cables the outer covering of wire and hemp is used 
mainly for the purpose of giving longitudinal strength, while it 
affords but little protection to the gutta-percha. The metallic 
tube answers the double purpose of protecting the core of the 





cable and giving longitudinal strength without increasing the bulk 
or weight to any great extent. We do not know whether this plan 
has been practically tried, though there can be no doubt as to its 
feasibility. There are other points in the srecification, but we 
have preferred to direct attention to a new and ingenious feature 
in telegraphic cable construction which seems to us of much im- 
portance. A paying-out apparatus is also embodied in the specifica- 
tion (No, 2948, A.D. 1865.) 





THE LATE MR. GARRETT. 


THost who may be termed the originators, from very small 
beginnings, of a now very extensive and flourishing branch of 
mechanical engineering—agricultural implement making—are 
fast passing away. Yesterday it was Mr. R. Ransome, to- 
day it is Mr. R. Garrett, the head of the eminent implement- 
making firm, of Saxmundham, Suffolk, whose death, in his 60th 
year, was announced a short time ago. The growth of the 
greater number of the old-established implement-making firms 
has been that of small village blacksmiths into extensive manu- 
facturing engineers. In 1778 the late Mr. R. Garrett’s grand- 
father began to work as a sickle maker and bladesmith at Leiston, 
in Suffolk. By 1836, the year Mr. R. Garrett became the chief 
of the concern, there were about sixty men and eight or ten 
horses employed, but without any steam power on the works. 
This number has now been increased about ten-fold; steam 
pewer is, of course, erected, and the portable engines and 
thrashers of the Messrs. Garrett have become spread over the 
world almost as much as their corn-drills and horse-hoes. 

Like most successful manufacturing engineers and machinists, 
Mr. Garrett was not so much noted for brilliant ingenuity and 
invention as for a steady progression with the times, and a con- 
centration of his abilities and capital to turning out good work 
of a certain kind. Not that he by any means avoided scheming 
when there was a demand for it; and the healthy competi- 
tion stimulated by the agricultural shows favoured the introduc- 
tion of his improvements in drills, horse-hoes, and thrashing ma- 
chinery. His first patent, one of several in the course of his re- 
sponsible career of more than a quarter of a century, was taken 
out in 1842, for {horse-hoes. His “ Suffolk ” corn-drill is perhaps 
his most successful and most noted implement. 





THE MIanTonomoH. — The American monitor, Miantonomoh, | 


left Portsmouth on Saturday for Cherbourg.. We feel much plea- 
sure in stating that she may be shortly expected in the Thames. 
That she should come to the neighbourhood of London was not 
contemplated when she left America. This deviation from the 
route originally proposed for her is in consequence of Mr. Fox, the 
secretary of the United States’ navy, under whose control the 
Miantonomoh has come to Europe, having been assured that, as 
we have already pointed out, many were desirous of seeing her 
whose engagements in London render it ixhpossible for them to visit 
her at Spithead. 











THE BOMBAY AND BARODA: RAILWAY. 

THE 21st report of the Bombay and Baroda Railway directors 
has just reached us. On the whole it is very satisfactory. The 

ts for the half-year ending December 31st, 1865, show- 
a en ae eee are £79 1s. 9d. for passengers, and 
of £225 1s. 4d. for F vnya as compared with the half-year ending 
December 3lst, 1 Additional capital will be required to 
pay off the advances made bythe Government, and to complete the 
works in . The necessary sanction of the Secretary of 
State has been obtained, and the directors pro shortly to issue 
£500,000 of debentures at 5 per cent. for five years, with the 
option of conversion and renewal. 

The following extracts from the report of F. Mathew, Esq., 
chief resident engineer, as to the maintenance of the line, dated 
Bombay, 5th May, 1866, possess some interest :— 

“*During the half-year ending December last, new teak wood 
sleepers, at a cost of 76,065 rupees, were put in for renewals, but, 
as provided for in estimates, a greater number would have been 
used had a full supply of the material required been available 
without unduly running up prices. The mistake originally made 
upon this, and on most of the other railways in this country, in 
the use of low-priced but untried and unprepared jungle 
timber for sleepers, is thus on this line being remedied b; 
renewing only with the most durable teak wood or~ Englis 
black sleepers (creosoted). At present the prepared English 
sleepers are the least costly, but as roads to the teak forests 
on the east of the line become formed, the cost of teak wood 
sleepers may be reduced. There is one other description of 
native wood, ‘‘ Red Eyne,” which was obtained from the jungles 
on the east of the line between Bugwarra and the Veturnee river, 
and which has stood well, but of this timber the supply is at 
present restricted by the want of roads, and apparently, also, by 
some peculiar forest regulations. Of the othernative woods which, 
laid down as sleepers unseasoned and unprepared have not stood, 
there are several which if creosoted would probably be durable. 
As regards wood keys, the extra expense in this climate is 
due in a great degree to the use of keys of native manufacture. 
To these I have already submitted objection, and a suppl 
of compressed elm keys has been ordered from England. 
These, although double the cost per thousand, will be more econo- 
mical, and much more safe fastenings than the uncompressed keys. 
With the various descriptions of permanent way in use, the 
various conditions of al and varying qualities of ballast, an in- 
variable rule as to the exact establishment per mile cannot with 
safety and economy be adopted. On a considerable proportion of 
the line the maintenance charges will be of the lowest, while on no 
part will the cost, after the works have been completed, be un- 
usually high for this country, but at present, without risk to 
safety, reductions of any account cannot now be effected.” 

Mr. Mathew’s general report on the state.of the works runs as 
follows :— 

‘* Before proceeding on leave I have the honour to report on the 
present position of and progress this season with the works 
throughout the line. For convenience I shall take in the first 
place the large bridges, and each in the order of its importance. 
Of the Mhye Viaduct I have already reported that thé super- 
structure for the double line has been erected, and Ihave now to 
add that the up-stream strut piles have been all remoyed—that 
the screwing for the additional up-stream vertical piles has been 
completed, and that the screwing for the cluster piers has 
been commenced. The latter cannot be finished this season; 
but one additional row of piles will be put into each of the 
four piers to be clustered; double bracing will be erected 
on each half cluster, which will also, wp-stream, be covered with 
plate iron to prevent lodgment of drift. Towards this work two 
thirds of the bracings required-have been prepared; the whole 
will be ready within this month, and the new fenders of solid 
teak, 24in. square, with the necessary straps, are on the ground, 
in readiness to be fixed on the wp-stream vertical piles. I have 
particularly directed in this case that no pile columns which can- 
not be thoroughly braced before the close of this month are to be 
erected ; and that if after the 15th of this month there should be 
room for doubt in any one ease, that the pile column is to be 
at once dismounted, and that the permanent fender is as a tempo- 
rary measure to be fixed upon the present up-stream vertical p:le. 
At the Nerbudda I have already reported that the double super- 
structure has been erected, and I have now to add that the up- 
stream strut piles throughout the deep-water portion of the bridge, 
as shown upon the diagram herewith, have been removed, and that 
the additional bracings, as shown also upon the diagram, have 
been putin. During the past season the piers above and below 
water have been carefully examined throughout, all defective 
bolts or bracings found have been replaced, and the founda- 
tions of the three pile columns which had been affected 
by scour have been protected by a solid filling of concrete 
in 8-ft. cylinders, sunk 9ft. below the river bed. The 
screwings for the up-stream vertical piles and the pier clus- 
ters have been proceeded with, as shown upon the diagram 
herewith; new solid teak-wood fenders with straps have been pro- 
vided for the piers in the current, and the same arrangement as 
reported with reference to the Mhye has been made to insure that 
no insufficiently braced pile column shall be left standing on the 
approach of the monsoon floods. The piers under the 90ft. spans 
have, as arranged, been erected, and the 45ft. superstructures 
which were received from England for the purpose, are now being 
put up for the double line, and to and from the piers up-stream 
double longitudinal tie-rods are being applied. An extra span on 
the northern end of this bridge, which was rendered necessary by 
an encroachment of the river on its north bank, due to the action 
of the south-west monsoon, has been erected. It will not be 
possible this season to put in the continuous girders over 
the supporting columns on this or the other bridges, but short 
roadway girders will be erected on to the up-stream verticals, and 


| double longitudinal tie-rods, arranged with screw shackles, will be 


run through from pile-cap to piie-cap to the cluster piers. Last 
season one tie-rod so arranged was found to be sufficient in 
absence of the double superstructure down-stream, but the double 
tie-rods will be an additional security, which may be provided at 
small cost, as the tie-rods and shackles which have been removed 
from the down-stream piles, now covered by superstructure, are 
available. At Bassein, the double superstructure has been 
erected throughout the North Channel Viaduct, and on the 
South Channel ten spans complete and fifty single girders 
down-stream haye been erected. On the South Channel the 
erection of superstructure will now be proceeded with more 
rapidly, as the steam cranes which were in use on the northern 
bridges have been brought to the work, and the more slow and 
more costly mode of erecting from boats has been discontinued. 
The piers of this bridge have also been carefully examined by 
divers this season, and all the defective bolts and bracings found 
have been replaced. Desiring to ascertain whether the bolts in 
the inside flanges below ground were affected by salt water, as the 
exposed wrought iron bolts in this case have been, a pile column 
on the down-stream side has been taken up, and I have satisfac- 
tion in reporting that the damage to the bolts was scarcely percep- 
tible, and that the probability is that the bolts have been suffi- 
ciently protected from the action of the salt water by the concrete 
filling; but, to confirm opinions on this matter, another pile is 
now being examined. At the Veturnee the piers have also been 
examined this season, and the double superstructure has been 
erected on the North Channel viaduct, and on the South Channel 
except seven spans which will be completed before the rains. At 
the Watruck the double superstructure has been completed. The 
approaches for the double line have been formed, and the road will 
be turned within a few days; so that, without interfering with the 
traffic, this bridge (see diagram herewith) will be altered as 
arranged, within this month. At the Meshwa and the Par the 
double superstructure has been also erected; so that, in all the 
bridges upon which this measure was considered necessary the 





double superstructure will be completed this season. At Mahim, 
the southern bridge in the causeway has been removed, the open 
has been filled wu , the superstructure for the double line over the 
northern bridge has been completed, and the double line has been 
laid on to Santa-Cruz. So that there will be within a few days, a 
double line for traffic from the Bombay Reclamation ° 
pany’s excavations in Salsette to their fillings in Back Bay. 
Amo the station works being provided may be enumerated 
the tion of eight miles of station sidings; the provision of 
double-line passenger platforms at Annund, Neriad, Mehmooda . 
and Surat; complete ine watering arrangements at 
Nowsaree, Unclesur, Palej, and 3; permanent passenger 
stations at Sucheen, Sion, Panolee, and Etola; additions to pas- 
senger platforms, so as to obtain 500ft. in length at all third and 
fourth class stations, and 800ft. at first class stations; provision 
for conservancy at all stations, and a close palisading to enclose 
the goods’ yard and the passenger os at every station. On 
the line from Bulsar south to Parell the position as to the stations 
is the same as on the northern division of the line, except that as 
the station works done before were of a substantial character 
reconstruction has not been necessary, and the new works have 
been additions only. With the new engine-changing station at 
Golwud there has been some delay, in consequence of difficulty 
in getting possession of the land, but the land has now been 
obtained, and the works are being so proceeded with that within a 
month the engine turn-table, the washing-out pits, the water 
supply, and the drivers’ bungalow will probably be ready for use, 
and the foundations for the engine- shed will be in, so that 
on delivery of the iron-work from England the shed may be 
at once erected. At Dhanoo the eight miles of embankment for 
the double line throughout the swamp have been completed, and 
the embankments throughout the Creek districts, near the Vetur- 
nee and Bassein, twenty miles in length, are well on, and will 
probably be finished this month. The works for the permanent 
 enegpan with the Great Indian Peninsula Railway at Dadur have 
en commenced, and the contractor is bound to complete the 
work by the Ist of August next. At the locomotive workshops, 
general store buildings, and .mechanics’ houses at Parell very 
yea wag = progress be 3 thy th ft enined during oo Lo = 
racing from plan here’ e gener: en agree 
upon, and the } ror and estimates in Trad terthe whole arrange- 
ment have been sent in and sanctioned by Goyernment. The 
plan herewith of the Bt shows the w: done and to be 
done. Two blocks ‘bungalows, “hich | contain quarters for 
sixteen families, have been finished and two more will be completed 
within a month, The stores yard has been formed. The stores 
warehouse is now 9ft. aboye foundations, and will, with a con- 
siderable extent of store be covered in this month. The 
reserve tank has ‘been excavated, the material being used to form 
the yard, and the machine shop is 7ft. above foundations. ' On the 
line south of Parell extra sidings for traffic have been put in on 
the north side of*the Ballasis-road; the esr re yard has 
been metalled throughout; and now that the material necessary for 
the additional goods sheds has been received, arrangement has been 
made to erect the covering proposed with the least possible delay. 
The bridges over the Grant and Malabar Point roads, which are 
now nearly completed, will be finished this month, and the bridge 
over the Breach Candy road a month later. With the two former 
there has been much delay, which has been caused by the difficulty 
in getting the buckled plates for the flooring. The plans and 
estimates to complete this line to and at Colaba on the land 
available for the terminus are now before Government; but to 
meet the wishes of the consulting engineer to Government a 
slight alteration as to details is being made, of which an additional 
plan will be forwarded; but the alteration will not affect the total 
of the estimate, and every other design for works necessary 
to complete this line in every respect has already been sanc- 
tioned. On the approach to Colaba, during the past season 
the reclamation y has made as good progress as could 
have been expected, but the work is of great magnitude, and 
in case the terminus works are allowed to be proceeded with at the 
close of the rains, every necessary arrangement may be in advance of 
the completion of the approach through Back Bay. The works of 
this line have during this season, with a few trifling exceptions, 
been carried out by contract within the sanctioned estimates. 
Also this season the survey of the branch line from Ahmedabad, 
vid Veerumgaum, to Wudwan, seventy-three miles, has been com- 
pleted, and detailed plans and estimates are now ready, so that the 
works may, as soon as the capital necessary has been provided, be 
treated for by contractors. The preliminary survey of the alterna- 
tive line on the northern side of the Mhye river has been com- 
leted, and the examination of the main line, sixty-five miles east 
rom Neemuch towards Baroda, has resulted in a location which 
affords with light works a first-class line of railway, instead of a 
series of ghaut inclines on the direct continuation of this line 
on the company’s original project from Baroda to Central India,” 








TELEGRAM EAVESDROPPERS.-—In no country so, much as in India 
have great frauds—witness the great opium cases of 1861-2— 
been cj memaey by means of the telegraph. Mr. C. C. Adley, C.E., 
in his ‘* History of the Telegraph in india,” says that the system 
adopted of sending the telegrams by sound considerably simplified 
the mode of fraudulently acquiring a knowledge of the messages 
conveyed. ‘*The reading off the signals by the clicking of the 
armature against the electric magnet was a great boon to the bazaar 
harpies and a very — investment for the signallers. The 
plan usually adopted is this: The signallers who are off duty, being 
a part of the establishment, have free access to the premises, 
though not to the signalling rooms, at all hours; in some offices the 
clicking of the instrument is sufficiently loud to be heard in the 
orm 3 room or verandah, and the signallers off duty employ 
their holiday time very profitably in this ante-room, or in the 
verandah, taking down the message simultaneously with the sig- 
naller receiving it; the boy then saunters away from the office with 
the telegram in his pocket, and hurries off to his merchant friend, 
who thus gets the telegram a couple of hours before the real 
addressee knows of its existence. And this is the solution of the 
mystery how mercantile messages become known to the native 
merchants, and are acted upon, hours before the real addressee, the 
English merchant, knows anything about them.” 

BencH Marks rN FRaNcE.—A most important work is now in 
—— throughout France, viz., the levelling and establishing of 

mch marks all over the country. The object of this undertaking 
is to furnish a series of levels that will enable the course of canals, 
railways, &c., systems of drainage and irrigation, and other public 
and private works, to be laid down on the map and marked out on 
the ground without any error. The operations were commenced 
in 1857, under the control of the Minister of Public Works, and 
will be terminated in five or six years hence; the work has 
since the beginning, under the superintendence of M. Bourdalone, 
civil engineer, to whom is due the series of levels taken from the 
Isthmus of Suez from the Mediterranean to the Red Sea, The 
datum line of the levels in France is the usual sea level; the 
bench marks established on the ground consist of cones of cast 
iron, set in masonry, on the spot where the levels are required to 
be noted; and a great number of these have been placed in lines 
of level which touch seaport towns, groups of rivers and canals, 
lines of railway, roads, &c. More than 18,000 linear miles have 
been thus laid down as base lines; but, in order to complete the 
work the operations must be extended to 120,000 miles, a le 
equal to five times the circumference of the earth, and more 
half of our distance from the moon. This gigantic undertaking is 
very costly; but, when once completed, it will enable every engi- 
neer or contractor who may wish to attach a series of levels in any 
part of France with those of the remotest districts to do this by 
aid of a bench mark on the spot, or near at hand, for the maximum 
space between the levels is to be only three-quarters of a mile, 
The accuracy of these levels is such that they are true to three 
—* or 1‘2in, for the whole length throughout France,-- 

uilder, 
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TO THE EDITOR. 
(We do not hold ounselues responsible for the opinions of our 
. Correspondents. ) 





“PATENT LAW. 

‘Srr,—By your permission I wish to before and your 
readers a system of pelens law, which, 1 tink would be uitable 
to all concerned. ere are three classes of interest to be con- 
sidered in the cons m of — patent law—Ist, 
inventors ; 2nd, the +; and 3rd, Government or State, 
Take it for granted the. inventor has a right in the progeny 
of his invention, that, Tight tected, t th: 
public have a right to make and use the invention on equi 
terms, and that if the State really protects the inventor's rights, 
and gives the public .to use the invention, it has a right to 
a share of the profits derived from the use of the invention for 
State purposes. Then, the first requisite is the means for regis- 
tering a provisi and depositing a complete specification of the 
invention. Therefore, registration offices wi —ee and a 
sufficient number of assistants should. be provided by the State. 
The head office in Londonin which is the chief officer, and branch 
offices in such provincial towns in England, Scotland, and Ireland, 
as may be deemed necéssary by the chief officer. The branch 
registrars to be in lieu of patent agents, who shall register the 
provisional specification, date of entry of the invention, draw up 
specifications when required, forward them to the head office in 
the name of the inventor or importer, and do such other business 
as may be required by the chief officer. Should two or more 
persons register the same invention in different offices, or in the 
same office, bearing the same date, and the invention prove to 
be new, then all shall be embodied in one patent, and each 
person shall be entitled to an equal share of the inventor’s 
part of the royalty; or, should some parts be alike and others not, 
then the chief officer shall determine the proportion of royalty due 
to each inventor. Two months shall be allowed after the registra- 
tion of the provisional specification to deposit the complete 
specification, But the inventor may file his complete specification 
at any time during the two months. When the inventor has 
provisionally registered his invention he shall receive from the 
registrary the provisionally registered certificate, and when the 
completé specification has been filed in the head office the chief 
officer shall forward te the inventor, through the registrar, the 
complete specification certificate, and also the patent certificate 
after the invention has been declared to be original. This last- 
named certificate to be in lieu of the great seal. The State pro- 
tection of patented inventions to extend to all British dominions ; 
and the term of protection to be twenty-five years from the date 
of the patent certificate. Should a patented'invention not’ be put 
into practical operation within three years after the grant of the 
patent it shall be void. An impo invention may be registered 
and patented in the'importer’s name, whether he be a British 
subject or a foreigner, on the same terms, and subject to the same 
conditions as herein provided for inventors, but he shall distinctly 
state the name of the country! from which he obtained it. The 
subjects of patents shdll-be distinctly separated in the classifica- 
tion, and not mixed a&now, and printed for easy reference by the 
assistants and the public: All the registered specifications, pro- 
visional and complete, shall be published in ‘the State Gazette not 
later than one week after*being filed, and a copy sent post free to 
each et publisher;‘and no metropolitan or provincial news- 
paper publisher shall be allowed to passa week without publishing 
an outline sufficiently clear to show the nature’ ofeach invention 
provisionally or completely specified during the week. For failing to 
perform this duty a finéshall be enforced. Then the public and the 
registrars, with their assistants, shall be allowed three months to 
examine such registered complete specifications, and shall be offi- 
cially requested to ——. the chief officerinventions which are not 
new, but no report shall be admitted as evidence without being 
accompanied with a printed authentic publication of the invention, 
bearing a date prior toregistration; and on the envelope containing 
such report, shall be‘ written legibly the title or subject of the 
invention, according tb the Government classification, and the 
parts of the printed documents showing the pith of the invention 
shall be strongly marked or lined with ink, for the purpose of 
giving facility for the filing and reference of the opposition evi- 
dence. The registrars and assistants sliall only be required to 
search for opposition evidence in the Government copies of the 
patent specifications. But, in justice to the public, a sufficient 
space of time shall be allowed _ to this system being put into 
operation, to enable them'to publish’all' thé most appro inven- 
tions which have not a in print, and it shall be made 
Fes aoe | by law for the nearest newspaper publisher to the 
residence of the person furnishing the description of the invention 
to publish it, and an equitable scale of charges shall be fixed. by 
the State, and the informer shall pay the cost of such advertise- 
ment of the invention who may be interested in its publication. 
On the expiration of four months after the filing of the complete 
specification the chief officer of the patent department shall be 
empowered to give his fittal decision as to the novelty or other- 
wise of each invention, after which decision there shall be no 
dispute or appeal allowed against its originality. 

These decisions or {orgeents of the chief officer shall appear 
in the State Gazette, together with the name and date of the paper 
‘containing the evidences ‘adduced against the originality of the 
invention. The specifications of those inventions which have been 
declared to be original shall be printed and published in a separate 
form, and copies sold to the'public at cost price, and'all corporate 
towns and free libraries shall be presented with copies of the same 
and of the State Gazetie, with the classified index gratis; and 
€.ch patent register office shall be furnished with the same for 
free reference. 

_ The chief officer having declared ¢ertain inventions to be new 
‘the public shall be allowed to take licenses to make, use, and vend 
them on royalty, such royalty to be divided equally, or in any 
other proportion, between the inventor and the State; the State 
‘to grant the licenses. The royalty to be paid at the Revenue 
Office quarterly or half-yearly, Patentees, or such other persons 
as the chief officer thinks fit, to be appointed supervisors, to in- 
spect accounts and periodically to see that the patented articles be 
properly made, &c. ' 

The chief officer, provincial registrars; and all the assistants, 
should be thoroughly practical men, and each put to the branch, 
or group of branches of subjects in the classification with which 
he is most familiarly acquainted. 

Should a poor inventor not be able to pay the registration fee or 
other fees, he shall show or describe his invention to the registrar, 
and should the registrar believe the invention to be new ‘arid likely 
to be useful to the public he shall register it, and draw up the 
specification; and should the invention not be perfected, it shall, 
in its rough state, be sént to the head office, and'if the chief 
officer and his assistants, who shall form a committee of exami- 
nation, deem the invention of sufficient importance, he shall cause 
the invention to be put into practical shape at the expense of the 
State, and fhe invention shallbe"ehargetl’ with the net cost of 
registration, and all that has been done for the poor inventor; and 
the State shall reimburse itself out of the inventor’s share of the 
royalty, at the rate of half the samé, until all has been’reftinded 
that has been advanced. 

The registration fee and all other fees shall, in the first instance, 
‘be fixed as low as possiblé,'and so regulated any that they 
shall only equal actual ex . En’ tase of* ment “a 
heavy fine shall be etiforced, but should the infringer wish to take 
a license it shall be o; l with the chief officer either to demand 
payment of the fine df'to double the royalty on all the articles 
made, sold, or otherwise, up to the date of taking the license. 
Scientific discoveries of ublic utility or applicable to manufac- 
tures and original wor Mf art which require to be re-produced, 
shall be protected for the same period of time, and, in every other 








respect, be subject to the same conditions as herein proposed for 
inventions, 


rear a * hay of patent ta: : 
I respectfully es antag ting Sa yon wall kindly 





permit me to reply, believing that the resul beneficial 
the public, and especially to inventors. And should any of your 
intelli at cuppertere suugess SEE than the one I bh 
ar ase bey rson will be more to see it than = 
averley Hotel, Birmingham, JOHN FREARSON, 
June 29th, 1866, ’ 
VENTILATING MILLSTONES. 


Srr,—The length of my former letter on the case of Bovill-v. 
Goodier, which appeared in your publication of the 8th ult., 
induced me to pass over one important point to which I now beg 
to call your attention. i 

The specification of Mr. Bovill’s first patent, dated August, 1846, 
and expired in the same month of 1860, points out very clearly 
the — iavention for getting rid of the stive thus: (see p. 6.) 
“The last part of my invention consists in the application of 
double hoops or stive cases to millstones for preven’ the dust 
or stive produced in the process of grinding, by which great ‘waste 
is avoided and the inconvenience to millers preyented;” and after 
giving a description of the hoops it concludes wy giving the 
ance—‘“‘ By this arrangement, and y ae e delive 
made with angles, as shown in Figs. 1, 2, and 4, letter 8, 
— is avoided even when blowing or exhausting apparatus«is ap- 
plied.” 

Now the patent was granted! for this part of: the invention on 
the faith of the assurance of its efficiency, but alas, for the 
millers who first placed trust in it, for they soon found that the 
increase of stive by the action of the blast was so intolerable, not- 
withstanding the application of the double hoops, that in one mill 
known to the writer, the men employed in it gave notice to quit, 
and but for the happy thought of the ingenious foreman of that 
mill, the proprietor and other proprietors placed in like circum- 
stances, Bs have been compe wf to give up altogether the use 
of the blast. By this substitution, therefore, of the exhaust for 
the utterly inefficient hoops, the millers rendered the patentee a 
very essential service, since it removed an insuperable objection to 
the working of his patent. : 

Now the man who first thought of and combined the exhaust 
with the blast was no speculator in patents, and’ although justly 
entitled to one, was quite content that his invention should be used 
as public property. But not so the patentee, who seems to have 
considered that which one man gives to all another may seize hold 
of and claim as his own; and hence in 1849 the patentee took 
another patent, and what for? The exhaust? No; for a combi- 
nation of the exhausts with the blast? Ostensibly that would not 
do, seeing they were already combined; something, therefore, 
must be added, and what? A turning bed or bottom stone, and a 
fixed top one, and the use of porous fabric for straining the stive. 
Now that which was known and practically applied before the date 
of this patent could not have been a new invention at that ‘time. 
The blast was known, the exhaust was known, and combinéd “with 
the blast, and the porous fabric had been employed if Various 
ways for straining stive, while one of the two other things 
brought in to grace this patent, the turning bed stone, has\since 
been disclaimed by the patentee’ himself, and the other orfixed 
top stone, except as an ornament, has never been adopted: | If, 
therefore, this patent of 1849 is entitled to any designation at all 
it must be that of a combination, in which some smaller fish are 
employed, not so much to catch as to secure larger ones} and in 
which the patentee has displayed ‘such skill and adopted such 
words as hitherto to mystify all the real facts of the case, and 
obtain verdicts and judgment in his favour. Well might Mr. 
Pinchbeck say in your publication of the 8th inst., when com- 
menting on Lord Romilly’s words (to the effect that the exhaust 
or its combination with the blast was an invention of the patentee), 
‘* This interpretation of the specification must have astonished the 
patentee as much as it has astonished the millers who had used 
the exhaust long before the date of Mr. Bovill’s patent.” 

That the judgment, &c., in our courts of law upon this case is a 
sad blot upon our national means of settling such disputed ques- 
tions, and that it has given rise to a well grounded feeling of dis- 
satisfaction to practical engineers can hardly be disputed. How 
much longer shall we be hae reg tribunal really competent 


assur- 
juts 
Spo' all 


to do justice to both inventors the public ? 
A Retirep C.E, 


ee 
“ EXAMPLES OF MODERN ‘MINING MACHINERY.—NO, II.” 


Sir, —In THE Enotneex of the 22nd ult., under the above head- 
ing, I read a description of an ore-separating machine, which, it is 
stated, is constructed by Messre, ‘Harvey and Co., of Hayle. As 
this by many may be considered @ new or modern machine, I take 
the opportunity of informing you'that, in every particular, it was 
patented thirty-five years age Wy Mr. Thomas ‘Petherick, then of 
the Fowey Consols Mines, whereit has been working ever since, as 
well as similar machines at a ¢ many mines in the district, and 
also in the neighbourhood of Liskeard. They are also manufac- 
tured by other makers as well as Messrs. Harvey. From my ex- 
ay of these machines I ¢annot too strongly rec id them 

‘or the purpose they were originally designed, viz., the depliration 
of ores. FRANCIS PUCKEY, 
Manager of Fowey Consolsiand Ker Consols Mines, Cornwall. 

June 29th, 1866. . 

[By ‘* Examples of Modern Mining Machinery” we simply mean 
such machinery as is in use at this moment at the best managed 
mines, and we are glad to find ‘that our correspondent endorses 
the good opinion we had alre formed of the machine in ques- 
tion. We do not think it li that any of our readers would 
consider us as implying that the machine was a novel invention, 
or that its manufacture was confined to a single firm.—Eb. E.] 


MANCHESTER BOILER ASSOCIATION, 


Tue last ordinary monthly meeting of the executive committee 
of this association was held at the offices, 41, Corporation-street, 
Manchester, on Tuesday, June 26th, 1866, William Fairbairn, 
Esq., C.E., F.R.S., LL.D,, president, in the chair, when Mr. L, E. 
Fletcher, chief engineer, presented his report, of which the follow- 
ing is an abstract :— uh 

** During the last month 258. ines have been examined, and 
388 boilers, as well as five the latter tested by hydraulic 
pressure. Of the boiler examinations, 260 has been external, 7 
internal, and 121 entire. In the boilers examined, 83 defects 
have been discovered, 10 of those being dangerous, thus :— 
Furnaces out of shape, 3; fractures, 6 (2 dangerous); blistered 

lates, 8; internal corrosion, 6; external corrosion, 11 (5 dangerous); 
internal grooving, 3; feed apparatus out of order, 2 (1 dangerous); 
water-gauges ditto, 3; blow-out,apparatus ditto, 6 (1 dangerous); 
safety valves ditto, 5; pressure gauges ditto, 8; without feed back- 
pressure valves, 21; case of deficiency of water, 1. 

‘Both the cases of fracture, mentioned amung the dangerous 
defects in the preceding list, occurred at the bottom of externally- 
fired boilers, and at the ring seams of rivets over the fire. Four of 
the cases of external corrosion were found in ‘ wagon’ boilers, and 
at the bottom of the side pockets where they rest upon the brick- 
work seating, the corrosion extending longitudinally for a con- 
siderable distance, and, in some places, reducing the thickness of 
the plates to one-sixteenth of an inch. Another instance of 
external corrosion was met with at the bottom of a Cornish boiler, 
round the joint of the blow-out pipe,. The cross walls at this part 
are apt to be too thick, and to ote while they conceal the 
wasting of the plates. They should be recessed, so that the whole 
of the blow-out pipe may be in front of the wall, i of any 








9 
of it being buried in the brickwork, as it is too frequen’ 
sane he be. The blow-out ref to could ayy | 
oes Sting op pound of the x key running round and round 
on the of the plug, through the dilapidated state into which 
they had been allowed to fall, so that the was drained of its 


water, the furnace laid d brought to red heat 
nieces me © 
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j 
ONS. 
“On the present Bxrzasr a long list of explosions to re- 
tn having seed ing the past month, by which six 
reno have peed others mag while \rednyaend 
ns, W! ious mon ve just re- 
ported to me, the first of which happened on the 22nd of March, 
and the second ‘on the 13th of May. Not one of the boilers in 
question was under the ys hy Soe association. 
“No. 23-explosion, by the fireman was scalded to death, 
took place at about six o’clock on the morning of Saturday, 


ata i 

af e boiler, whic hh was not under the inspection of this asso- 
ciation, was of the Cornish class, being internally fired, and having 
a eo furnace tube running throughout. The length of the shell 
was 24ft. Gin.,and thediameter 5ft,; while the internal tube, which 
was oval at the furnaceyend for a length of 6ft., measured 

9in. ically b “Fine horizontally, the remainder being 
cirdular and 2ft. , While the thickness of metal was 
about seven-sixteenths of an ineh, and the load upon the safety 
valye 50 Ib. 

“The boiler failed at the furnace tube, which collapsed at the 
crown, immediately over the fire, the second and third plates from 
the front, as well as a portion of, the fourth coming oun while 
the third rent through the middle transversely for nearly half the 
circumference of the tube, and it was from this rent that the water 
and steam escaped which scalded the fireman to death. 

‘The failure of the furnace crown was attributed at the 
inquest to overheating of the plates through shortness of water, 
while this view is confirmed by a competent engineer in possession 
of the facts, who has kindly'favoured me with a report upon the 
explosion, and although I am unable to corroborate this from 
actual observation, not having visited the scene of the explosion, 
yet it seems to me to be correct; and that the particulars already 
given of the proportions of the internal tube, coupled with the 
position and direction of the , tend to strengthen this con- 
clusion, 

“*It is worthy of remark that on the occurrence of the explosion 
the boiler was not blown to a distance, neither was the building in 
which it stood brought to the ground, as is too frequently thecase, 
but the whole remained intact, the boiler not being disturbed an 
inch from its seat, so that a man standing upon it at the very 
moment escaped uninjured. This immunity from destruction in 
the event-of explosion is peculiiir to the collapse of the furnace 
tubes of internally-fired boilers, and contrasts favourably with the 
result of those fired e y, a8 will be seen in the report of the 
explosions given below. In the'event, however, of the failure of 
the cylindrical portion of the shell of an internally-fired boiler, 
the result wy. be'as destruttive as in that of one fired externally, 
thong flie‘latter’proves"to”be of much more frequent occurrence 
than the former, while it cannot be as surely prevented by perio- 
dical inspection. The! results of the present explosion are by no 
means singular, and ‘similar cases have been given in the associa- 
tion’s reports from time to time,‘in which, though collapse of the 
furnace tube has occurred, neither the boiler itself nor those 
adjoining it have been stirred from their seats, nor the steain pipe 
joints broken, #o that it has been necessary to screw down the 
junction valve in order to work the engine on just as before. The 
injury that results in case of collapse is generally limited to that 
done by the rush of water and steam from the rent, and is in a 
straight line from the furnace mouth, so that if the firing space 
be open, persons though near to the boiler at the moment of explo- 
sion may escape unhurt, if only on one side of the furnace mouth, 
but if the firing space be confined, then those near would be 
scalded by the steam and hot water. 

**Explosions Nos. 24 and 25 are so similar that they may 
be treated together. They happened on Sunday, May 27th, 1866, 
the one at half-past six in the morning, and the other at six in the 
afternoon, both of them occurring at collieries to plain cylindrical 
externally-fired boilers, the uncertainty and danger of which it has 
been found nece: so frequently to point out in previous re- 
ports. Neither of the boilers was under the charge of this asso- 
ciation. 

**In each case a good deal of damage was done. Both boilers 
were thrown from their seats, and the engine-houses, which 
adjoined brought down, the beam of one of the engines being 
broken, and masses of brick and stone work scattered in all direc- 
tions, some of the bricks falling upon and breaking through 
the roofs of pitmen’s cottages fifty yards off. In the case of the 
first explosion the fireman was scalded to death and buried in the 
ruins; and in the other the attendant was thrown to a distance and 
seriously injured, while a child in the arms of its mother, who was 
standing at her own door, was killed on the spot by a blow on the 
head from a brick or other portion of the débris scattered by the 
explosion. 

“The first boiler was 32ft. long by 6ft. in diameter, and the 
second 34ft. Gin. by 5ft., the thickness of the plates being three- 
eighths of an inch in both, and the load on the safety valves 35 Ib. 
per square inch in the one case and 45 lb. in the other, so that the 

ressure of steam was not excessive for the diameter of the 
ilers, while they appear to have had an ample supply of water 
at the time of the explosion. Boilers of the externally-fired class 
do not generally ‘aqiete from excessive pressure.or shortness of 
water, but from failure of the seams of rivets at the bottom of the 
shell, and more especially of those immediately over the fire. 
Such was the case in the present instance. Both of these boilers 
had given way at the bottom, and had to be repaired. In one four 
new plates had been put im just over the fire about a fortnight 
before the explosion, and in irs had been effected 
three times within the and but nine days beforo 
the explosion occurred se¥ rivets taken out, forty of which 
were loose. This boiler wad fed with water drawn from the pit, 
which was of a very oe art character, ; while in addition 
the fireman was in the of feeding the boiler with meal in 
order to an ¢ it tight, and had gone away to get a supply to stop a 
leak that had just sprung fromm the seams of rivets over the fire when 
the boiler exploded. : 

** At the coroners’ inquests the explosion of the latter boiler was 
attributed to the sediment, and this doubtless had much to do with 
it, though it would not have had the same effect upon the boiler 
had it n internally-fired, sinee’ much ofthe sediment would 
then have fallen to the bottom betieath the furnace tube, instead 
of depositing in a mass on the plates over the fire. The other ex- 
plosion was considered to be altogether unaccountable. The 
superintending engineer to the colliery, who had held his position 
for sixteen years, said he could form no opinion whatever as to the 
cause of the explosion; while both the engineman and smith 
thought the boiler was quite safe, the latter having put in the 
four new plates previously ref to but a few weeks before it 
burst, and having at the same time minutely examined it and 
found all right, otherwise he would have extended the repairs 
still further. In consequence of this evidence the jury stated in 
the verdict that ‘there was nothing to show the cause of the ex- 
plosion,’ so that no information was disseminated by the coroner’s 
inquiry that would tend to prevent the recurrence of similar 
catastrophes. 

‘* These two explosions are simply illustrations of the danger of 
plain egg-ended externally-fired boilers, especially when fed with 
sedimentary water, their treacherous character being clearly shown 
by the fact that both of those under consideration exploded so 
shortly after they were repaired, while one of them had been laid 
off for cleaning and examination, and passed as safe but the day 
before it burst,” 
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GAS APPARATUS IN RAILWAY CARRIAGE 8.— (See page 7.) 
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TO CORRESPONDENTS. 
*," We cannot undertake to return drawings or manuscripts, and 


Se i 


2. G.W.—Received. In hand, 

A MANCHESTER SUBSCRIBER.— There is nothing of the kind published. 

T. T. C._— What do you mean by the power of springs? Is it their resist- 
ion, or to being coiled. 


ance to compression, l. 
G. W. (Bromiey-street).— You should address the secretary. We have no doubt 
i nhs Lane oh Segre 5 


mediate neigh ys sees £10. 

F.W. D.—“A Treatise Soe Slide Valve,” by N. P. Burgh, Engineer, pub- 

lished by Messrs. Spon, of Bucklersbury, will su; ly you with 
re. 


acquire for himself. The whole system is unsatisfactory in many respects, and 

requires improvement. But the success of'a lad will, after all, mainly depend 

on his own wish to learn, and his skill in i 5 

THE “LETESTEU” PUMP. 
(To the Editor of The Engineer.) 

Str,—As a constant reader and subscriber to your valuable paper, I take the 
Iberty to ask you to be kind enough to inform me, at your earliest convenience, 
on what principle the “ Letesteu” pump is constructed, and who is the maker 
of the same ih this country ? C. IT, SCHULTZ, 





WHAT DOES BALLASTING MEAN? 
(To the Editor of The Engineer.) 

SIR,— Will you, or some of your correspondents, kindly inform me, 
through your next issue, whether it be usual for civil engineers to adjust 
their own levels, or if it be the practice to send them to the makers? 
Also, whether the term “ballasting” means small broken ‘stone laid 
above (i diately) hand-pitching in road making? Or suppose a speci- 
fication to say that a road should be “ hand-pitched and baliasted over,” 
would you suppose it to mean stones similar to those generally used for 


the surface of Macadam roads ? 
8S. M. Cooper, Assoc. I. C. E. Ireland. 


(Our correspondent’ is desirous to have more opinions than one on apparently a 
very simple matter, Possibly some of our readers will meet his wishes.) 








DISCONNECTING GEAR. 
(To the Editor of The Engineer.) 

Smr,.—I should feel obliged if you, or one of your correspondents, would in- 
form me which is the best form of disconnecting apparatus for the shafts of tug 
steamers, so as to enable one paddle to be reversed while the other is going 
ahead. Also whether friction cones are applicable to shafts where a large 
amount of power of a variable character is transmitted, and whether friction 
cones are easily put out of gear, or whether they are apt to jam from the taper 
form of the cone ? 4 N.D. Y. 

July 2nd, 1866. 

[We should say that the ordinary strap and key will answer as well as any other 
Sor a tug of moderate power, Cones when properly made work remarkably 
well, Some of our correspondents may perhaps place the results of their expe- 
-_ sae t leat of disconnecting gear as used in steamers at your 

isposal.—ED. E, 
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Monday, 9th July, at 8.30 p.m. The following papers will be read :—‘‘ Ships’ 
Lights at Sea,” by Commander P. H. Colomb, R.N.; and “ A few Remarks on 
a of an Road, and Suggestions for its Amendment,” by Capt. Charles 

. Curme, ° 
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LIGHT PORTABLE ENGINES, 


On of the most important and valuable peculiarities of 
the steam engine consists in the ease with which it may 
be adapted to perform its functions under various con- 
ditions. We need hardly point out that, on the railway, 
in the steamship, the factory, or the farm-yard, it is 
equally at home, and equally prepared to render us good 
service, It is well to bear in mind, however, that as the 
steam engine is not a new thing, a vast mass of informa- 
tion derived from experience is at our di , and from 
this we learn that in order to obtain the best commercial 
results—and these are the real tests of excellence—it is 
necessary that designs should be prepared with a careful 
consideration for the conditions under which the engine is 
to perform its duties. In fulfilling this object it often 
becomes necessary to set theory at ong side, not because it 
is false or imperfect, but because it has become for the nonce 
incompatible with practice. In theory adelicately constructed 
chronometer is the best possible timepiece, and the-watch- 
maker who aims at absolute perfection should devote 
himself to the construction of chronometers only. But it 
does not follow that he must therefore either make a living 
himself, or supply the public with that which it most requires. 
Very many individuals know nothing whatever of the 
construction of po eee by of the principles upon which 
poe | operate. .They would be incompetent to their charge, 
and a first-rate watch would be out of place in their 
pockets. They do not need its accurate performance, and 





their avocations would prevent the observance of those con- 
ditions under which alone a chronometer will give perfect 
satisfaction. To such men a strong, serviceable, common 
watch, at a moderate price, is infinitely more valuable than 
any exquisite production of the watchmaker’s art; and the 
man who es strong watches at four or five pounds 
each is more likely to make a fortune, and is of more ser- 
vice to the community, than he who turns out only the 
most refined specimens of skill. The same principles hold 
of the steam engine; and it may be safely assumed 
tthereare circumstances under|which engines of compara- 
tively rude construction will give better results and prove 
infinitely more serviceable to both the maker and the user 
than anything more refined. It does not follow that they 
are in any sense absolutely or even approximately, the best 
engines; but only that they are the best under the 
iven conditions, The young or inexperienced engineer 
is very liable to fall into the error of regarding the 
steam engine from an abstract point of view. He knows, 
generally, that many attempts have been made to improve 
it, which to him ap to have all tended one way—to- 
wards reduction in the quantityof fuel burned. If proper! 
educated he knows that expansion, and high piston > f 
and rapidity of reciprocation, are all calculated to extract 
a larger proportion of useful effect from the fuel than more 
moderate grades of expansion, and @ower speeds, and 
longer strokes, and therefore he toosoften ‘attempts to 
introduce these things where they are out of place. The 
progress of the steam engine towards perfection has been 
greatly delayed by inconsiderate efforts to improve it. 
Expedients which are only applicable in the engine-room 
of a first-class steamer, or under the watchful eye of an 
able locomotive superintendent, have been sometimes re- 
sorted to in the case of engines intended for our colonies 
or our farm-yards, and the result has been uniformly 
disappointing. 

For some time past our agricultural engineers have stea- 
dily pursued a policy worthy of much praise. Perfectly 
understanding the very peculiar conditions under which 
the portable engine is called upon to work, they have 
endeavoured to produce a machine which shall be as 
economical as may be in fuel, and as safe and as durable as 

ible in the hands of the ordinary agricultural labourer. 

ey have adopted from time to time every expedient which 
was admissible without increasing the complication of the 
engine, such as steam jackets, moderate expansion, long 
bearings, and the use of steel instead of iron not only in 
piston-rods and crank-shafts, but even in boilers, while 
their workmanship has been improved until it has become 
thoroughly excellent. This judicious policy has been 
attended with very good results. Yet English agri- 
cultural engineers have been accused, especially by Ame- 
ricans, of lagging behind the age, neglecting their own 
interests, and acting a pusillanimous part, because they do 
not adventure on the construction of portable engines 
carrying the highest pressures used in locomotive practice, 
a grade of expansion rarely exceeded or even equalled 
save in a few compound engines, and a speed which can 
only be a in steam fire-engines, ships’ winches, and 
express locomotives, which are never at work for more than 
a few hours at atime. We naturally ask what is to be 
gained by such a wide departure from the existing rules of 
practice? On this point we can obtain no definite infor- 
mation from the proposer; but it appears that we are to 
have as a return an exceedingly light engine, which shall 
be very economical in fuel. Now we are not about to dis- 
age that, in the abstract, a portable engine which would 
e at once very light and very economical of fuel would 
be a very good thing; and we also admit willingly enough 
that high s and great pressure are conducive to light- 
ness, and that great measures of expansion are conducive 
to economy. But we have —— maintained that these 
things are out of place in the portable engine, because the 
machine is placed in the hands of unskilled men, and, 
therefore, that small high-speed high-pressure engines 
would be certain to get out of order, to require expensive 
repairs, and would be liable to dangerous accidents. It is 
quite possible to produce high pressuresteam and to expand 
it largely, and to build an engine to run at a very great 
speed with safety and steadiness; but it is not possible to 
obtain a satisfactory result from such a machine unless it 
is placed under the superintendence of men at once so 
watchful and so skilful that the least derangement may 
be detected and repaired almost at the moment it comes 
into existence. Such men are entitled to very high wages, 
and they cannot be obtained without paying them; nor are 
they always to be had even for puny and it is certain 
that years must elapse before they are found in our farm- 
yards, At present the farmer uses his engine for but a 
portion of the year. During the remainder of the time 
the driver turns carter or ploughboy, and, therefore, he 
cannot or retain if he originally the 
intellectual habits and manual skill essential to the safety 
and well-being of the delicate machine placed in his 


charge. 
But even if we the proposition in a totally dif- 
ferent light, and that an engine with—let us say—a 


7;in. cylinder, and 4 9in. stroke, running at 300 revolutions 
r minute, and carrying 120]b. steam, expanded ninefold, 
is to be placed in the hands of highly competent men, it 
by no means follows that the practical advantage derived 
from such an engine as com with an ordi six or 
eight-horse portable engine will be worth havingat the price. 
It is not difficult to ascertain what the improved (?) 
engine would weigh. Let us suppose that it is capable of 
working up to 143-horse power indicated, then we know 
that under the given conditions of speed the average pres- 
sure throughout the stroke must be 35°51b. per inch., equiva- 
lent to an vapied see: ss of 100lb. The theoretical quan- 
tity of steam ui stroke will be 30 cubic inches; or per 
minute, 18,000 cubic inches; and per hour, 1,080,000 cubic 
inches, or 625 cubic feet, weighing 16425 lb. This of 
course makes no deduction for loss by leakage, radiation, 
back-pressure, or priming. To a certain extent these 
quantities will vary with different engines, but in any case 
it is certain that they will greatly affect the results to be 
obtained in practice, and on practice we must fall back. We 
have before usdetails of an experiment very carefully carried 





out in London with a compound condensing beam engine 
working up to about 50 indicated horse-power, the steam 
being ded eighteen times, and the cylinders carefully 
jacke and clothed. This engine used 23 lb. of steam 
per horse per hour. Mr. Isherwood, in the second volume 
of “Experimental Researches,” gives elaborate tables, from 
which it ap that, in the case of the best result he 
obtained with large cylinders, 26 Ib. to 28 Ib. of steam were 
required per hour to develop a horse-power, and that with 
oe of very small size the consumption was consider- 
ably increased. We can hardly assume that so tiny an 
engine as this under consideration would develop a horse- 
ag with 23 lb. of steam. Granting, however, that it 

id, the weight of water to be converted into steam per 
hour would be 333°5 Ib. Now we shall see presently that 
a boiler of the dimensions we are compelled to adopt, in order 


to keep the weight of the engine as small as possible, will . 


not be likely to evaporate more ‘than 8lb. of water per 
und of coal, even if the feed is heated to 212 deg. 
ndeed, we believe that our readers will be dis to 
regard the propertion of 8lb. of steam to one of coal as 
being far beyond anything on which it is quite safe to 
reckon. Suffering the be “pear to stand, however, we 
find that the quantity of coal to be burned per hour must 
be at least 41‘7lb. In actual practice we have no doubt 
it would exceed 50 1b, For the consumption of this quantity 
of fuel it will not be prudent to provide less than two 
square feet of grate surface. The rate of combustion will 
even then equal that obtaining in marine boilers with a 
powerful draught. Adhering to marine practice, which is 
sufficiently applicable, let us assign a proportion of heating 
surface to that of grate of twenty-five to one. In other 
words, the boiler will have but fifty square feet of heating 
surface or thereabouts, little enough, in all conscience, to 
supply steam for 145 horse-power. We are now in a 
position to decide the principal dimensions of the boiler, 
which must be something like this: Internal fire-box, 16in. 
by 18in. by 2lin., including the depth of rail making up 
the water —_ at the bottom ; water spaces, including 
thickness of plates, about 4in.; barrel, 25in. in diameter, 
and 6ft. 2in. long, flush with smoke-box and fire-box; 
number of tubes, fourteen, 2in. in diameter and 5ft. Gin. 
long. The surface of the box will be about 10ft., that of 
the tubes 40ft. These proportions are not good, and 
they are certainly not those we would recommend, 
but they give about the lightest boiler from which 
it is possible to produce the required quantity of steam 
with any pretensions to economy. If our readers will take 
out the quantities they will find that with jin, plates the 
weights will be approximately as follow :—The shell and 
fire-box will weigh 10 cwt., the tubes 1 ewt. 3 qr., while 
the stays, bottom rail, tube plate, &c., will amount to 
2ewt. 2qr. The gross weight of the boiler will, therefore, 
be not less than 14cwt. We have not taken out the 
er gg with exact precision, nor is it necessary that we 
should, In every case we have gone under rather than 
over the mark, and we think it will be admitted that we 
have cut things rather fine. So much for the boiler; now 
for the engine. A 6-in. cylinder, 9in, stroke, with its 
valve chest, jacket, lids, saddle, holding-down bolts, stop 
valves, &c., will weigh at least 2cewt. As the speed of 
the engine is to be great, it will be necessary to use @xces- 
sively long brasses; and as provision must be made to 
sustain, not the strains due to the average pressure alone, 
but those proper to the initial pressure of the steam as 
well, it follows that the crank shaft cannot well be reduced 
in diameter, while the shaft-saddle—and nothing better 
than a saddle has yet been devised—must be made strong 
and even massive. If we put it down for 14 cwt. only it 
will be neither very strong nor very massive. The fly- 
wheel, however, may be very light, say 2ewt. Addin 
these things together we — take the engine to mer 4 
complete about 5 cwt. 2 qr. e have thus an aggregate 
load of nearly a ton, without the travelling wheels and 
axles. An iron travelling wheel 4in. wide, 3ft. 10in. 
high, with cast iron boss, weighs, as nearly as 
sible 3 cwt. The leading wheels, being smaller, 
will weigh ‘less, and something may be rel, but not 
much, by using wood instead of iron. But, taking 6 ewt. for 
the weight of the wheels, axles, and shafts—and it cannot 
ewes f be less—we find that the weight of the 
ightest possible engine which is likely to work with 
economy to 14°5-horse power, must be 26 cwt. or there- 
abouts, It may be urged that steam fire-engines weighing 
but 36 cwt. have developed 30-horse power; but a steam 
fire-engine will use about twice as much coal to do the 
same work as a bad portable of the ordi construction ; 
and we think it so unlikely that agricultural engineers will 
closely imitate the practice of our makers of steam fire- 
engines, that we need not insist on the point that, though 
admirably adapted to fulfil a required purpose demanding 
a concentrated effort for a very few hours under circum- 
stances which render economy of fuel of no importance, 
the principles on which they are constructed are unsuitable 
to the portable engine intended for the contractor or the 


agriculturist. 
After sacrificing a deal we have obtained an engine 
weighing 26 cwt. with a cylinder of less dimensions than 


those w pers in ordinary nominal 4horse portables, the 
weight of which is about 36 cwt. We have no hesita- 
tion in stating that we have gained no appreciable advan- 
tage in return. A light portable engine can only be better, 
other we 4 being equal, than a heavy portable engine so 


long as both are travelling. The moment they are set to 
work the heavy engine the advantage, if advantage 
there be, in the iness due.to its greater weight. But 


the lighter engine is better only because it requires less 
horse-power to draw it. But the phrase “ horse-power,” 
as applied to the living animal, can only be ex 

in whole terms ; fractional parts of a horse-power have in 
an economical sense no existence. In other words, one ton 
is about a fair load for a horse on ordinary ou roads, 
The engine whose weight we have just stated at 26 cwt. is 
too heavy to be drawn by one horse, but it is too light to be 


an economical load for two; and for all the of 
transport it would be none the worse if it wei 36 cwt. 
instead of 26 cwt., while the increased ing surface, and 


the corresponding reduction in the rapidity of combustion, 
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would greatly add to its economical efficiency. It may 
be eat the. ais agin a decided advantage in 
.the fact that it can. be parte pug erg A 
engine. This we deny. Less material will be used, but it 


must be of superior quality, and therefore more ive. 
ep workmanship, too, must Pe been fi and wagh ugh it 
ted that the first cost of alight engine of a given 
ak aggutclr pty beat ef gph ye gig i r 
portable, of the same power, by a first-class maker, 
it is certain the difference in the outlay for would 
at the end of a very short time totally alter the aspect of 
affai 


rs, 

We may now proceed to regard this question from 
another point of view. By using steam expansively the 
size of a boiler may be kept down, because the quanti of 
fuel to be burned in a given time per horse-power will be 
reduced. But to work steam expansively it will be 
necessary to increase the dimensions of the cylinder, or 
else to use a very high pressure and a high speed. It 
requires a good deal of skill to combine these three factors 
—high pressure, high speed, and expansion—so as to 
obtain the best result. And so far are the proportions of 
pressure, expansion, cylinder capacity, piston speed, and 
weight of engine proposed from being the best possible, 


_ that it is easy to show that in all probability an ordinary, 


well-constructed, portable engine, weighing a little over 
two tons, and, therefore, within the power of a couple of 
horses to haul, carrying but 60 Ib. steam, and cutting off 
at one-third stroke, instead of at one-ninth, would be quite 
as economical in fuel as its rival, while it would indis- 
putably be safer, less liable to get out of order, cheaper in 
the end, and in all respects better adapted to render 
long and steady service under very trying conditions. 
It is not necessary to repeat a somewhat tedious 
calculation here; it will suffice to say that 60 lb. of 
steam expanded three times behind an 83in. piston 
making 240 single strokes of 12in. each per minute, will 
develop nearly 16°8-horse power, the initial pressure being 
601b. The theoretical consumption of water, making no 
deduction for leakage or priming, will be about 295°5 lb. 
per hour, against 164°25 lb. for the small engine developing 
about 2-horse power less. We need hardly point out that 
the actual quantity of steam used will be more than this, 
and we have already assumed that the small engine, though 
using the least quantity ever attained in practice with 
medium sized cylinders, must require 23]b. per horse, or 
333°5 Ib. per hour in all. As the expansion in the large 
is less than that in the small engine, it will not be correct 
to assume that equal quantities of steam will give equal 
effects. Again we have practical data to fall back upon. 
Mr. Isherwood, by a series of experiments, has arrived ata 
conclusion bearing upon this point the accuracy of 
which we see no reason to doubt. He has found that in 
comparatively large cylinders, unjacketted, but carefully 
clothed, 28°42 1b. of steam at 40 1b. pressure, cut off at one 
third siroke, gave l-horse power. As, however, the 
cylinder of the large engine must be jacketted to 
place it on an equality with the small cylinder, the useful 
effect obtained from the steam will be more than this, and 
we may, therefore, say that 26 lb. of steam will be required. 
Therefore the large engine will be apparently less economi- 
cal than the small engine. But the large engine will weigh 
12 cwt. or 14 cwt. more than its competitor as a whole. 
Of this at least two-thirds will be available for increasing 
the heating surface, the remainder being absorbed by the 
increased weight of the cylinder, fly-wheel, and under 
carriage, The heating surface and grate area may there- 
fore be increased rather more than one-half, while the con- 
sumption of steam is increased only in the ratio of 26 to 23, 
or, say, one-eighth. A more moderate rate of consumption 
may therefore be maintained, and the products of com- 
bustion will escape at a lower temperature; first, because 
the absorbing surface is larger, and, secondly, because the 
temperature of the boiler is lower. If, therefore, the small 
boiler evaporates 8lb. of water per 1lb. of coal burned, 
the large Moller will evaporate 91b.; and for any lower 
ratio of evaporative efficiency the same proportion will 
still obtain. Therefore, by dividing 23 by 8 and 26 by 9 
we shall obtain the quantity of coal per horse per hour 
used by the engines respectively. Making the division 
then, we find that the smaller engine will use 2°875 lb., 
and the large engine 2°888 Ib., the difference being 
almost inappreciable. If we then take into account 
the difficulty of keeping valves and pistons, and even 
the boiler, tight under 1001b., as compared with 60 Ib. 
pressure, we see that the consumption of fuel will be practi- 
cally the same in both cases. Against the small engine, 
again, we find that its great rapidity of reciprocation 
renders it necessary that the exhaust port should open long 
before the termination of the stroke in order to get rid of 
back-pressure, while with the larger engine the opening 
may be delayed, the pressure on the piston will there- 
fore be prolonged, ot some advantage gained. As re- 
gards repairs, it is obvious that the engine moving at the 
slower speed and lower pressure will cost less than its com- 
petitor. Very high steam euts up valve faces fast, and it 
is only used in locomotives waler peculiar conditions— 
almost under protest, indeed. It may be urged that the 
valves can be balanced. We can only say in reply that 
locomotive superintendents have not as yet generally 
adopted balanced valves, doubtless for very good reasons; 
and as the slide valve is not well adapted to cut off at much 
less than one-sixth of the stroke, it is highly probable 
that a second slide working on the back of the main slide 
will. be required in the small engine. If this is the case 
we are at a loss to perceive how the pressure is to be 
efficiently taken off the back of the main valve. 


It is not necessary to prolong these arguments; we have 
said enough, we think, to show that apparently the only 
advantage gained under the given conditions is a reduction 
in the weight of the engine, and that even after this reduc- 
tion has been effected it will still be too heavy for a single 
horse. Against the light engine we have a pressure 
highly dangerous in such hands as those to which the 
portable engine is commonly entrusted, and a rapidity of 
combustion which is wasteful of fuel, and tends to dete- 
riorate the boiler more rapidly than more moderate rates, 





while the factor of Saleh Seg, bast fe be 

ually strong at outset, therefore eavy 

K foot of surface—is nearly twice as aa ie the 
as in the small boiler. If the large boiler is onl 

as strong in proportion to the pressure as its Sal 

then of course we! may increase the heating surface; but 

we have throughout assumed the weight per foot to be 
the same in bo’ 

It may be necessary to guard our readers against the 
notion that we are deprecating high pressures, large 
measures of expansion, and high speeds. Far from this, 
we have always insisted, and do now insist, that in their 
proper place they are highly peepngress. But their 
proper place is in skilled hands, as on board ship, in our 
‘actories, or on our railways. We have never recommended 
small boilers, save as a matter of necessity. On board 
ship, for example, heating surface and moderate rates of 
combustion must sometimes give place to other considera- 
tions of greater value, and even then it is prudent to 
reduce heating and grate surface only in the ratios of the 
gain from expansion. In the portable engine a moderate 
saving of weight, unless it enables us to dispense with a 
horse, is practically of no value whatever, and it is certain 
to be dearly purchased by a reduction of heating surface 
or the adoption of refined expedients utterly out of place 
in the farmyard, Indeed, we find agricultural engineers 
in Scotland, who, it must be presumed, know their business 
thoroughly, actually claiming the patronage of the public 
on the ground that their engines are heavier for a given 
power, and therefore less likely to get out of order, than 
those of other makers. 

In conclusion, we must observe that in the foregoing 
article, although, for the sake of comparison, we have 
spoken of 231b. and 26 1b. of water as being sufficient to 
produce a horse-power, we do not mean to imply that any 
such result can obtained from a small non-condensing 
engine. In all probability the lowest possible consumption 
will, in practice, considerably exceed the greatest we have 
named, Our comparison is in no way affected by the 
fact. Any excess of consumption in one engine will be 
productive, from the same causes, of an increased con- 
sumption in the other engine. We have endeavoured to 
state the case as fairly as possible on both sides; and 
we may add that we shall be happy to see the questions 
connected with the construction oF portable engines fully 
discussed in our columns. It is only by the comparison of 
ideas, and of the results obtained from actual practice, 
that truth can be obtained, and we feel little doubt that, 
to the great majority of our readers, truths are far dearer 
than prejudices, 

BOW AND STRING BRIDGES, 

Ir is a generally received axiom that “there is no 
straight line in nature,” although in the present sceptical 
age men are not so prone as in former times to be guided 
by her dictates and example, but confide rather in their 
own strength, and are frequently disposed to place 
implicit faith in the infallibility of their own inventions 
even when at variance with natural laws and principles. 
Engineers as a rule are not supposed to be endowed with 
a very strong perception of architectural beauty; in’ fact, 
they do not pretend to be, as is plainly demonstrated by 
the works of their hands. The numerous and hideous 
structures spanning the majority of our leading suburban 
thoroughfares afford an ample and indisputable proof that 
while no obstacles can impede the progress of our railways 
yet the designers cannot construct the bridges in con- 
formity with the rules of artistic detail—cannot make them 
in this sense either pleasing to the eye or creditable to 
themselves. So long as they fulfil the motto of the age, 
“utilitas utilitatum, omnia utilitas,” they consider their 
work is done, and we are bound to confess our own belief 
that suc. is the case in reality. Railway bridges, credit- 
able to art, creditable to the profession and to the nation, 
can be had, but—and this is a circumstance seldom kept in 
mind—they must be paid for. Who is to pay for them? 
Railway companies are neither willing nor able to incur 
a heavy outlay for what they consider mere ornament, and 
in spite of what may be advanced on the contrary side, the 
duty devolving upon the engineer is to make a bridge as 
cheaply as he can consistently with the requisite degree of 
strength and security. All that he can do towards render- 
ing a bridge, we cannot say more beautiful or more hand- 
some, but wecansay less ugly, must bedone inselecting a form 

ing an outline or contour in accordance as much 
as possible with well-recognised esthetical principles. That 
this has not yet been accomplished is evinced by the 
wide application and adoption of the horizontal girder 
whether open or solid sided, whose outlines completely 
violate the axiom alluded to above, and have the further 
disadvantage of always giving a straight sky line, a feature 
universally objected to by architects. 

There is very little doubt that solid-sided horizontal 
girders owe a large portion of their presént popularity 
with the profession to the fact that their form is that of 
the girders first adopted and extensively used both in 
number and magnitude, in the early days of railroads. 
Some of their ancient prestige still clings to them, and 
we know that reform is difficult in other affairs as well 
as politics. The trussed arch, the arch proper, the bow- 
string, the lattice and plate girders, resemble each other 
more or less in general outline. The distinction between 
the principle of the bow-string girder and that of all the 
others except the curved lattice is obvious, but the difference 
between the bow-string and the curved lattice is not by any 
means thoroughly understood. Supposing that we take a 
lattice or any open web girder, and commence to gradually 
curve the upper boom, keeping the lower one horizontal 
until we make the former coincide in form with the upper 
boom of « bow and string, what difference exists in their 
behaviour under a load in their relative local sections, and 
the nature of the strains brought respectively upon their 
various members? A few words on this subject, con- 
cerning which much confusion exists, will be of value. We 


do not intend on the present occasion entering upon the* 


question of the relative merits or demerits of these two 
rticular examples of girders, or of any others, but to 
investigate the actual theoretical distinction existing 


between them, and to point out any decidedly aera 
advantage one form may enjoy over the other. Without 
reflection one would be inclined to answer that the distinc- 
tion between astraight latticeand a bow andstring girder was 
simply one of uniform depth versus uniform section, and 
that by converting the figure of the lattice into that of a 
bow and string we reduce it to the same condition and 
make it amenable to the laws governing that parti- 
cular principle. Such, however, is not the case; and first 
let us distinguish between the straight lattice and the bow 
and string. The fundamental properties of the bow and 
string girder may be summed up as follows :—The correct 
theoretical curve for the upper boom under an uniform 
loading is the parabola, and under a moving or variable 
load an ellipse. It ap therefore, that since every 
bridge is subjected to both these descriptions of load, and 
railway bridges especially, the correct theoretical curve 
should be something between the two, The adoption of 
any of these three curves would in practice be accompanied 
with a considerable amount of trouble and inconvenience; 
and as no corresponding advantage would be obtained by 
incurring them, an are of a circle is universally employed; 
and within certain limits this departure from the rigid 
laws of theory is not attended with any practical error. 
The uniformity of strain, and, consequently, of section, 
throughout the upper boom is a characteristic of this form 
of girder. It will be found, however, by anyone who 
carefully investigates the strains on the upper boom, that 
they increase slightly towards the ends—a circumstance 
usually neglected in designing the girder. The strains 
upon the lower boom or tie have the same value as those on 
its neighbour, and also follow the same slight deviation 
from uniformity in those end portions near its junction 
with the upper boom. It must not be forgotten that 
although theory is departed from to the extent mentioned 
in the actual construction of the girder, yet it is closely 
adhered to in determining the strains and proportion of 
the different parts. This is apparent from the statement 
made above that an uniformity of section prevails 
throughout the boom, a condition not theoretically 
fulfilled by that member when in the shape of an arc of a 
circle. It is also assumed theoretically that the points of 
attachment of the vertical and diagonal bars with the 
upper boom constitute points in the parabola, and this 
brings vs to a consideration of the strains upon the web. 
As may be readily imagined, they vary, analogously to the 
conditions obtaining in the lattice girder, with the distri- 
bution of the load. In a bow and string bridge with an 
uniform load distributed ever the upper boom there is, 
strictly speaking, no need of any bracing cr connection 
whatever—whether through the means of verticals or 
diagonals—with the tie. The loadis taken directly by the 
upper boom or arch and transferred to the junction with 
the tie in a manner precisely similar to that performed by 
the action of the arch proper. With the load, as it 
generally is, upon the lower boom or ties, it is clear that it 
must be transferred to the arch in some way or other 
before the principle of the girder can -be called into play. 
This niay be accomplished either by the introduction of 
verticals or diagonals, or of both. If verticals and 
diagonals be employed the diagonals have nothing to do so 
long as the load is stationary and uniformly distributed, 
and there is virtually no strain induced upon them. 
When the load is"both movable and variable the diagonals 
are strained as well as the verticals, The chief point of 
distinction between the strains upon the web of a bow and 
string girder and a lattice is that in the former the 
maximum strains in the diagonals, whether they represent 
either struts or ties, are proportional to the length of the 
diagonal ; whereasin the latter this element doesnot enterinto 
the calculation. The central diagonals are more heavily 
strained in a bow and string than the end ones. The 
teverse of this occurs in a girder on the lattice principle. 
Reverting to the curved lattice, let us suppose that we 
commence by giving the upper boom a slight curve sufti- 
cient to decrease the depth at the abutment by about a 
third of what it is at the centre. The change taking place 
in the strains is as follows:—The diagonals, counting from 
the centre are relieved of some portion of the strain pre- 
viously supposed to be brought upon them, while those on 
the booms become increased. It must not be forgotten that 
the strain upon the last diagonal of a lattice girder, provided 
the angle of inclination be constant and the girder 
principle adhered to, is also constant. It is never less than 
what it is in a straight girder, and very often a great deal 
more. The effect of curving the upper boom of a lattice 
or plate girder may be described in plain language as 
simply transferring some portion of the strains brought 
upon the web to the booms, and thereby causing a more 
equable distribution of strain upon them. We would 
recommend those who have not thoroughly investigated 
the subject to lay down to as large a scale as they conve- 
niently can an elevation of a straight lattice, say in black 
ink, and over it in red a corresponding elevation of a bow 
and string, and observe how the strains upon the booms 
tend to approximate. It will amply repay the trouble, and 
| will afford a clearer idea of the value of the two designs 
| than any calculations or descriptions can supply. ‘The 
| diagram will at once demonstrate how it is that the upper 
| boom takes away, so to speak, some of the strain from the 
web, becoming itself more strained in consequence towards 
the ends than it would otherwise be. 


In the various and wide application of timber to the 
purposes of bridge construction by our ingenious trans- 
atlantic frionds, the bow and string principle has not been 
overlooked. It has been sticcemafdlty applied to spans over 
200ft. in length. The largest span yet reached on the 
same principle in our country is the wrought iron bow and 
| string bridge carrying the Great Western Railway over the 
| Thames at Windsor. It has a clear span of 187ft., and 
| was designed by Brunel. That over the Shannon at 
| Athlone only reaches 165ft., but is, in respect of economy, 
far superior to the Windsor bridge. The ratio of the rise 
to the span in the latter bears the excessive proportion of 
one-seventh. The Royal Albert Bridge at Saltash has 
been erroneously classed by a well-known writer on 








‘ bridges among those belonging to the bow and string 
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connected with it. It em 
its construction, but cannot be’ said to belong to any par- 
ticular recognised form. The ‘chains carrying the inter- 
mediate verticals supporting the sme are evidently a 
portion of the suspension principle, and the mere attach- 
ment of them to the tubular bow does not constitute an 
efficient tie or enable it to perform the duty of one, The 
designer evidently did not rely : ag this arrangement to 
re the action of a tie, for he made the ends of the 
tubular booms to abut inst one another, and thus 
added, in addition to the principles already included in the 
structure, some of the ies of the pure arch. The 
bridge over Southwark-street, carrying the extension of 
the South-Eastern Railway to Charing Cross, 150ft. 7 
over all, is a fine example of a bow and string bridge, an 
another larger one has been recently erected over the 
Borough-road, alongside a _ bridge. The widening of 
the London, Chatham, and Dover Railway at this point, 
where four roads meet, necessitates a span for one of the 
girders of 179ft. The introduction of channel irons placed 
in a vertical position is a novel feature in the designing of 
the upper ge of this bridge, and is worthy of 
notice, as the large section used (8in. by 34in. b tin} im- 
parts a kind of cellular construction to the m, and 
affords a high degree of stiffness. The economy of the 
introduction of channel iron of such a large section we 
question very much, and shall probably discuss it in some 
future article. The economical superiority of strut bracing 
is manifested by the verticals, in the examples referred to 
being made to act as such, leaving the duty of ties to be 
marge mp by the diagonals, although at times these ties 
ave, in common with those of the lattice form, to take 
compressive strains whose amount depends entirely upon 
the position of the load. In designing a lattice bridge on 
the straight girder principle but with the form of the 
bow and string, it should be remembered that we lose one 
of the greatest practical advantages belonging to the hori- 
zontal shape, viz., the constancy of the angle of inclination 
of the diagonals with the booms, Every one who has 
designed bridges is well aware that unless the angles 
were altered “per saltum” from the centre towards 
the ends the strains upon the last half-dozen bars would 
be something enormous. The theoretical and prac- 
tical disadvantages of the deviation in form from the 
horizontal are evidently common to both descriptions of 
girder. A consideration of the action of the web in the 
two principles is decidedly favourable to the lattice, as the 
diagonals do a great deal more work than in the bow and 
string. We altogether exclude the idea of uprights ina 
lattice girder, and, consequently, the diagonals perform 
the same duty which is performed by both the diagonals 
and the verticals in the other system. It will be imme- 
diately remarked, “True, but then the diagonals must be 
made correspondingly stronger, and therefore there is 
nothing gained.” They certainly must be made individually 
stronger than the same bars in the bow and string, but a 
pair of diagonals in a lattice beam with a curved top flange 
will be found to do the same work as the upright and its 
immediate pair of bars in a bow ard string girder with 
considerably less material. It would be very bad economy 
to construct either a curved lattice or a bow and string 
bridge for small spans, for it is only in girders of large 
dimensions that the departure from an uniformity in the 
depth becomes of real value, and affords any compensation 
for causing the disadvantage already alluded to respecting 


- the alteration of the angle of inclination of the bars. The 


calculations necessary for determining the strains upon 
the various parts of any two girders respectively of the 
different principles in question are very much more 
laborious in the case of the lattice than in that of the 
bow and string. In the’ latter instance, one- caiculation 
suffices for arriving at the strains upon the booms; those 
upon the verticals are obtained with equal facility, and 
the proportions of the diagonals depend more upon the 
size of the girder, the relative ratio of depth to span, and 
the stiffness considered requisite, than the actual amount of 
strain brought upon them. In the curved lattice the cal- 
culations are both more numerous and intricate; but, on 
the other hand, when carefully worked out, they allow of 
a far more equable distribution of strain, a closer approxi- 
mation of practice to theory, and a corresponding saving in 
material. The peculiar effect of an open web girder is 
considerably marred in towns by the necessity of conceal- 
ing the greater portion, if not the whole, of the locomotive 
from the sight of the traffic underneath. A parapet of 
upright sheeting planks gives to the lower part of the 
bridge all the appeararice, at a short distance from it, of a 
solid-sided girder. A bow and string bridge has a remark- 
ably good effect when spanning a river, and it will pro- 
hably be some time before the Shannon bridge is surpassed 
in point of appearance, 





BONELLI'S ROTATORY SINGLE-WIRE TYPO-TELEGRAPH, 
OuR telegraphic readers will be interested to learn that Signor 
Bonelli has at length completely succeeded in modifying his 
typo-telegraph so as to render it capable of transmitting messages 
by means of a single wire. Hitherto the bedutiful and ingenious 
signalling instruments devised by the Italian electrician have 
required five, or at the very least three, distinct wires in order 
to print at a distance from the type set up at the sending 
station; and the necessity for the use of more than one wire has 
been the most prominent cause that has militated against the 
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teeth, corresponding 

and ively connected with the line wires. One of these 
combs, that intended for the transmission of the message; anid 
passing over the type, was formed of five teeth having a certain 
freedom of motion; the other or writing comb was composed of 
a similar number of teeth fixed in a block of ivory, and arranged 
in a straight line, so as to rest with a slight but regular pressure 
transversely upon the prepared paper, Supposing a number of 
messages to have been sent for despatch, they were distributed 
to a certain number of compositors who set them up in ordinary 
type with great rapidity; the first that was finished was handed 
to the tor, whose wagon had already been pushed to the 
upper end of the rail and was there held by a simple catch; the 
type was then placed in the opening, at the top of the wagon, 
destined for it; and in a second opening was inserted a plate of 
metal upon which had been laid some strips of paper saturated 
with a solution of nitrate of manganese—this done, the operator 
touched a button sending the signal “ready,” and the wagons 
at both stations being freed from the catch were set in motion 
by a simple weight, the pace being regulated by a fan. Thus 
the type was brought under the action of the despatching comb, 
running lightly under its teeth from end to end, after which the 
writing comb came into contact with the prepared paper, repro- 
ducing upon it in Roman characters the message set up at the 
distant station. The of the wagon from end to end of 
the miniature railway occupied but ten or twelve seconds, in 
which time a message was both sent and received at each end of 
the line. By these means it was possible, with one set of instru- 
ments and jive line wires, to transmit, at the two stations of the 
line, from 450 to 500 messages of twenty-five words per hour, 
but, according to Signor Bonelli, the speed ordinariiy obtained 
was at the rate of 300 messages per hour. 

In the new instrument—with a view of which, at the offices 
of Bonelli’s Electric Telegraph Company, 7, John-street, Adelphi, 
we have been favoured—a circular in of a ilinear move- 
ment is adopted, and the five “teeth” of the original trans- 
mitting and receiving “combs” are separate, and are made to 
pass consecutively, instead of simultaneously, over the type and 
prepared paper respectively. The instrument thus occupies a 
much smaller amount of space, its size, in length and width, 
being only 3ft. by 2ft. Both the type, which is slightly conical, 
and the paper are arranged upon curved surfaces in the form of 
a segment parallel to the horizontally-disposed axis of a cylinder. 
These surfaces are placed concentrically within a larger hollow 
cylinder, inside the periphery of which are attached the styles 
or teeth, which pass consecutively, in different vertical planes, 
over the type and paper. In other respects the instrument is 
analogous to that precedingly described. 

Though inferior in rapidity of signalling, as might be anti- 
cipated, to the signalling instruments requiring the use of five 
wires instead of one, the new instrument reproduces, with extra- 
ordinary celerity and precision, the form of the letters set up in 
type for transmission. During the period of our visit a message 
of fifty-two letters, with nine spaces, set up by the assistant of 
Signor Bonelli, was forwarded through a resistance equivalent 
to that of 420 miles of ordinary overland wire, in exactly eleven 
seconds. The rate of speed anticipated in practice by . the 
inventor is 120 messages, of from twenty-five to thirty words 
each per hour, of course with one line wire. In regard to the 
composition of the type it is stated that an ordinary (female) 
compositor can set up a message of thirty words in one and a- 
half minutes, a period which is divisible by the number of 
compositors. 

We may mention, as a circumstance of some interest in con- 
nection with submarine telegraphy, that the main object of M. 
Chevalier Bonelli’s visit to England was to test, by an experi- 
ment upon the Atlantic cable on board the Great Eastern, the 
efficacy of a new system of transmission, by which the inventor 
confidently expects that the rate of s ordinarily attainable 
in signalling through long submarine cables would be very greatly 
augmented. We are informed, however, that permission to make 
the experiment in question was refused. 





PARLIAMENTARY BUSINESS IN PRIVATE BILLS. 

THE royal assent has now been given to a number of consider- 
able batches of private bills, but the large number of remanets, 
some of them very important, are being dealt with very slowly 
by the Lords’ committees. 

Standing order proofs have been taken in the Lords upon the 
East and West Junction diversion of roads bill, and their lord- 
ships have also taken their first nibble at the new line to 
Brighton—the London, Lewes, and Brighton—by bearing proofs 
touching standing orders. There is still a good deal of. specula- 
tion as to the probable issue in the Lords’ committee in relation 
to this important project, which — competent judges of such 
matters are strongly of opinion ought to pass as a sound line, 
and one that will prove profitable to its owners and of great 
advantage to the public. 

The Liverpool Utiltsation of Sewage Bill, to which we for- 
merly referred, was threatened with opposition by Dame Ann 
Scarisbrick, of Scarisbrick; but her opposition was withdrawn 
on the promoters’ acceptance of a clause declaring it unlawful 
to carry the sewage into certain parishes in which Dame Scaris- 
brick is interested, or to construct any sewage works therein. 
The probability is that, at some future time, the owners of the 
Scarisbrick property may incur the expense of an Act of Par- 
liament to repeal this suicidal restriction. The promoters 
have powers over an area more than sufficient for the profit- 
able application of as much sewage as they will have at their 
disposal. We may here mention, in connection with this 

heme, that it is in contemplation to have a pumping station 





adoption of the typo-telegraph in this country. Now that this 
objection has been removed the many advantages offered by this 
telegraphic system will probably receive due consideration, more 
especially where economy of time, rather than the minimum of 
manual employment, is of importance. These advantages may 
be resumed under the heads of extreme rapidity of transmission, 
non-liability to error in forwarding the despatch, increased 
facilities for working when the insulation of a line becomes 
defective through moisture, &c., and in the avoidance of the 
“ step-by-step” motion, synchronous action, and conventional 
signs, the despatches being received in clear Roman characters, 
and printed, not ws a narrow slip of paper of indefinite and 
inordinate length, but in amore convenient. rectangular form, 
upon a strip of paper containing any required number of lines. 
The original typo-telegraph, as exhibited at the International 





in or near Liverpool, which will be worked, when completed, by 
eight engines of 100-horse power each. This bill, it is now cer- 
tain, will pass unopposed, and is likely to prove so profitable 
and successful in all respects as will probably lead many of our 
large cities and towns to follow the excellent example set to 
them by Liverpool. 

An important case has been on since our last in Major Corne- 
wall Legh’s committee, Group 20, namely, the Ryde Railway ex- 
tensions and station. This scheme includes a new pier, ‘and is 
opposed by the Ryde Commissioners, who think the pier under 
their charge quite sufficient for the public jon. A 
principal object sought by the promoters of the new'pier, is to 
give passengers by the railway direct access to the boats without 
trans-shipment of baggage. Mr, Serjeant Atkinson, one of the 
counsel for the promoters, was quite eloquent on the impedi- 





was for an extension of time for the completion of the magni- 
ficent viaduct over the Mersey, at Runcorn, illustrated in our 
last impression. Mr. Hope Scott led with his usual ability for 
the promoters, and Mr. Davison with his isti a: saad 
and acuteness led the opposition. In the committee rooms 
curious illustrations are given at times, the Scripture statement 
to the contrary notwi! ing, that a man may “serve two 
masters.” The learned gentlemen have not ait ent 
retainers, but may be found serving the Montagues in one case 
and the Capulets in another. _So with engineers and other 
experts. In one instance, recently before committee, an emi- 
nent engineer was put into the chair by one of the , 
companies to oppose a scheme for which he had actually 
engineer-in-chief. Happily there are few such flagrant cases of 
infanticide as this. 

The committee presided over by Lord Wrottesley have had a 
cause célébre under consideration for the last fortnight—the Bute 
Docks, Cardiff. This is a Lords’ case in more senses than one; 
it is promoted for a lord, by a lord, in the Lords’ committee. 
The young Marquis of Bute, xt. about nineteen, and a minor of 
course, is the party chiefly interested in the construction of the 
proposed docks at Cardiff. The case has excited great interest, 
and a host of leading counsel and eminent engineers has been 
retained in it, as might have been seen on any of the fifteen or 
sixteen days during which the case lasted. On Tuesday last 
Admirals Db ham and Robi were examined for the pro- 
moters, and Captain Aldridge was called after them, but was 
asked to give place to the Earl of Harrowby, one of the Marquis 
of Bute’s guardians. The administration of the oath was dis- 
pensed with in Lord Harrowby’s case, counsel stating that peers 
were not sworn. Curiously enough the oath (what change was 
made in the form we could not hear) was ini when his 
lordship had finished his evidence— Lord Wrottesley having 
apparently some misgiving as to the propriety of recording the 
evidence, even of one of his peers, otherwise than upon oath. 
The people in the room seemed to be tickled with the pro- 
ceeding, «rd to think it a strange kind of swearing. It was 
refreshing to hear a British peer talk as Lord Harrowby 
did, as if he had teen an enterprising merchant or manu- 
facturer, that the present docks at Cardiff are neither 
adequate in extent, construction, or appliances, to “the wants 
and spirit of the age,” His lordship read a letter from the young 
Marquis of Bute, whom he designated a ious young man, 
warmly advocating the adoption of the vill . On the proposal to 
call Captain ,Aldridge, Lord Wrottesly, the chairman, suggested 
that two Admirals was surely enough, but Mr. Denison, who 
opposed, required the Captain for cross-examination, and the 
Captain was ordered for the next day's sitting. The Baroness 
Windsor, the Penarth Dock Company, and other local bodies 
oppose the scheme, There were above a dozen counsel arrayed 
pro and con. in the case, and as.many leading engineers, An ad- 
mirable model and numerous maps and plans illustrated the pro- 


ject. 

Both Mr. Smith and Mr. Frere, the examiners on standing 
orders, have had cases during the week—the latter the = 
ham Docks Railway bill. These, we believe, conclude their 
duties, and the referees are now thorough with their work. 

The Lords will need some six weeks or more to get through 
the work waiting them, unless they put on the steam much 
stronger than they are working at now. Lord Romney's com- 
mittee has been working during the week.on the Upavon and 
Andover, a Welsh coal line. 








Tae Bessemer Patents.—Mr. H. Bessemer has taken out not 
less than seventy-three patents in “pm without counting his 
numerous foreign ones. is year is the only one in which he has 
not patented something or other since 1843, when he took out his 
first patent —for bronze powders. In ,1855 he lied for 
not less than fourteen patents ; in 1856, ten ; and in 1857, six, 
thus making thirty patents within three years. three 
were, perhaps, the momentous date for the development of a 
metallurgi rocess then regarded as visionary, but which is, ac- 
according to M. Michel Chevalier, of more value than all the gold 
of California, 

THE SAxon RaILways.—The ultimate course of the pot war in 
central Europe te ne ny depend on the use made of the railways. 
Rightly and scientifically employed, the Prussians may find them 
@ more powerful tactical weapon than their Ziindande even, 
In Saxony about ninety miles of railway were compl in 1865. 
These comprise the line from Herlasgriin, on the Sax-Bavarian 
route, to r in Bohemia, sixty-five miles, and from Gié 
between Leipsig and Altenburg, to Gera, twenty-five miles, The 
— from Leipsig to arg ny A 
and Meissen, was being finished, and ope as far as Grimma. 
The following table gives the traffic and receipts of the Saxon 
—— belonging to the State, or under its siministestion, in 
1865 :-— 








a ée Total 
Lines. " 

bg Number. Receipts |Number of | Receipts a. 

AE umber. 'sterling.| centners. | sterling. 





& Zz . 4 
Westerly, State | 315 | 2,386,642 | 158,922 | 46,063,902 / 525,419 | 684,341 
Easterly, State | 130 | 1,816,136 99,359 | 21,782,599) 211,099 | 310,458 


Total .. | 445 | 4,202,778 | 258,281 | 67,846,501 | 796,518 | 994,799 
coeeerattain }) 90° | 210,182) 44986] 9,948,463) 16,344) 24, 00 
Zittain - Reich- 
enberg, pe} 





15 this 4,930 | 2,497,758] 13,621] 16,091 
wate 3" 3 | . 




















Grand Total .. | 480 «|-4,567,721 | 271,167 | 73,689,719 | 766,484 | 1,037,150 
Sourn Kenstncton Museum.— Visitors during the week ending 
30th June, 1866 :—On Monday, vend Bebarday, tres, from 
10am. to 10pm, >on W 4 Ewenadag, 20d SH 
—- ion 6d.), from m,, till.6 p.m,, 1,769... N P 


ition, peyment, 594. Total, 12,561. Average.of corte- 
spending = — 11,318. Total from the opening of 
@ museum, 6,135,624, ‘ . 
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THE provisions of the Act relative to the im tion of vessels 
of commerce and materials for shipbuilding have been promul- 
gated by Imperial decree, and the new regulations come into force 
on the inst. The conditions, which will interest a very large 
number of persons in the three are in substance as 
follows :— 

Art. 1.— From the promulgation of the present decree will 
be admitted free of duty on importation objects, whether 
or worked, which enter into the construction, the rigging, the 
equipment, or the repair of sea-going vessels of commerce, whether 
in wood or iron, sailing or steam. Articles of furniture, beddin; 
linen, utensils, cutlery, glass for the table, and, generally, 
objects for personal use, are not to be included in the word equip- 
ment. 

Art. 2.— The above to apply only to sea-going vessels ; and the 
officers of the Douanes will require proof of such intended desti- 


Art. 3.—The same particulars will be required by the Douane 
as if duty were to be paid on the articles. 

Art. 4.—The importers will be required to enter into bonds 
that all the materials, or matters manufactured from such mate- 
rials, and all machinery or parts of machines, and other objects 
whatever admitted free of duty shall, within one year from the 
time of importation, be applied to sea-going vessels. If at the 
end of twelve months the objects shall not have been so applied 
the officers of the Douane will proceed to the collection of the 
duties on importation. 

Ant. 5.—Every declaration referring to. such wachines or 
materials of all kinds shall contain a complete description of 
such articles, in order to guarantee their identity, and that with- 
out prejudice to the stamps or marks which the officers of the 
Douane inay think it necessary to place on steam or other engines, 
pieces of machinery, boilers, sails, or other objects. 

Ant. 6.—The incorporation of raw materials in vessels, or the 
placing on board of manufactured articles destined for the con- 
struction, rigging, or fitting of ships, shall be preceded by a 
declaration setting forth, first, the nature and weight of the mate- 
rials or articles to be used or put on board ; secondly, the date, 
number, and designation of the bureau of delivery of each bond 
(acquit « caution); thirdly, the name of the vessel to which the 
materials or machinery are to be applied. When more than one 
kind of metal shall enter into the construction of a manufactured 
article the declaration must state the weight of each kind of metal 
employed. 

Art. 7.—The method of verifying the declarations is left to the 
officers of the Douane. 

Art. 8.—-The articles when applied must correspond with the 
materials imported ; for instance, when iron of irregular forms is 
imported the fabricated article must exhibit the same forms; when 
sheet iron or copper not exceeding one millimetre in thickness is 
imported the articles fabricated must be of material of the same 
or not greater thickness; and in no case will any article be allowed 
to pass in settlement with the Douane into which any portion 
enters which exhibits a less degree of manufacture than the pro- 
ductions adinitted under bond; or, in other words, no substitution 
of other materials or —_ will be allowed. 

Art. 9,—-The productions manufactured from the materials 
introduced under bond must represent such materials weight for 
weight without diminution, (This condition, taken in its absolute 
sense, is utterly impracticable; its meaning, we presume, is that 
duty must be paid on the difference between the weight admitted 
and that of the article manufactured). 

Akt 10.—Infringements of the law to be punished of course by 
the penalties therein stated. 

Akt. 11,—Every object put on hoard a vessel, and all materials 
incorporated in the construction of vessels under the conditions of 
the present decree, shall, in case of disembarcation, unrigging, 
repair, or breaking up of the ship, become liable to the dispositions 
of the law in the matter of the Douane. (This last clause is not 
very clear; the intention we suppose to be to enact payment of the 
import duties in the case of matters which have been admitted 
free and are afterwards removed from the ship; not that when- 
ever a vessel is repaired all the articles and materials formerly 
admitted free shall then be charged for; or, perhaps, that when- 
ever a vessel is broken up or repaired the officers of the Douane 
shall have the right to check the operations and charge duty on 
the materials which may thus enter into general use. Should the 
new law lead to much importation of materials or machinery, and 
other manufactured articles, the registration and keeping watch 
over every item admitted free of duty would seem to. threaten to 
be equally troublesome to the officers of the Douane and the pro- 
prietors of vessels; but matters of this kind requiring elaborate 
organisation, so badly managed in our own country, work with 
comparative ease in France. We trust, therefore, that the new 
law will furnish employment for a few English hands, and that 
both countries may thus reap the hencfit of this new step on the 
road of freedom of commerce and navigation. 

The a Commission for the Exhibition of 1867 has just 
announced the list of prizes to be given in various groups. The 
total suin to be devoted for the purpose is 800,000f. (£32,000), and 
the awards are to be made, as on former occasions, by juries com- 
posed of men of all nations. The whole of the awards are to be 
made between the Ist of April and the 14th of May, and the prizes 
to be distributed at a special meeting which is appointed to be 
held in the Palais de l’Industrie on the Ist day of July, 1867. 

The prizes to be given in the group of the Fine Arts, converted 
into English money, are as follow:—Seventeen grand prizes of £80 
each ; thirty-two first prizes of £32 each; forty-four second prizes 
of £20 each ; forty-six third prizes of £16 each. 

In the agricultural and industrial classes the following awards 
are to be made :—100 gold medals of the value of £40 each ; 1,000 
siver medals; 3,000 bronze medals ; 5,000 honourable mentions, 
and no more. 

All the medals to be of the same model. ‘‘ The great prizes,” says 
the report, ‘‘are intended asrewards for inventions or improvements 


; off, probabl 





which have produced important ameliorations in the quality of | 


the products or in the modes of production. The awards will be 
settled first by juries of classes, secondly by juries of groups, and 
lastly by a superior council of jurors.” 


| 


There is another item in the report, however, which is novel | 


and of special interest. 
dent of the commission, says former exhibitions have not brought 
to light all the merits which have contributed to the prosperity of 
agriculture and industry. This prosperity is not created solely by 
the good quality of the productions and by the perfection of the 
modes of working, it depends also on the satisfactory condition of 
. the producers and the good understanding which exists amongst 

em. 


The Minister of State, who is vice-presi- | 


In granting honorary distinctions at former exhibitions | 


these circumstances were doubtless, to a certain extent, taken into | 


consideration; but the Imperial Commission thinks that it will 

performing a useful service, from this point of view, in creating 
a new order of rewards. The proposed recompenses will be 
awarded to persons, to establishments, or localities, remarkable for 


having furthered the material, moral, and intellectual condition of | 


the working classes, and cultivated the harmony of all who are 
engaged in the same object, by organisation or special institutions. 
“‘Incertain countries,” says the Minister, “‘local customsand secular 
traditions maintain harmony amongst the producers, while in 
others intelligent efforts neutralise the spirit of antagonism 
which exists. In one place the workmen become themselve 
masters, and are in possession of all the elements of success; in 
others, they are attached to large 


establishments and depend | 


principally on their employers. Sometimes the producers are | 
confined exclusively to agricultural pursuits, sometimes these are | 


ro 


united with other industries. But in all cases well- 
harmony give the same result; they assure both to the 


social importance of the aviest 

Ban pay prize of 100, francs (£4,000) may therefore be 
a’ to any person, establishment, or locality which is dis- 
tinguished above all others for its success in the direction indicated. 

i ten prizes, the mode of 

division and the form of the reward to be determined by the jury. 
The jury wili also be authorised to award twenty honourable 
mentions. E : 

The claims, with the documents supporting them, respecting 
this new class of rewards are to be sent in to the Commissaire 
General of the Imperial Commission before the 1st of December in 
the wept yee. ‘ f 

e weekly official returns of the receipts of the railways show 
in general a e i as d with the same week of 
last year, the South Austrian, Lombard , the Victor Emmanuel, 
the new lines of the Western, the Orleans, Lombardo-Italian 
central, and the Austrian lines exhibiting the best accounts, and 
in the order of quotation; but the main lines of the north, west, 
and east of France show a falling off. The fact is that political 
complications are beginning to exert a serious influence on 
commerce and trade of the country. The northern and 
eastern lines, which correspond with adjoining countries, exhibit 
large diminutions, 26,855f. and 35,768f. respectively, while the 
Orleans line shows an increase of 241,660f., the Lyons and Mediter- 
ranean to the extent of 134,938f., and the South of 141,905f, The 
old lines of the Western Railway Company also exhibit a falling- 
from diminution of business with England. ’ 

The simple method of teaching drawing practised in the Belgian 
schools, under the direction of M. Hendrickx, has been experimented 
upon in several of the public schools of Paris, and the reports are 
extremely satisfactory. As this system is one which wd apa 4 
applicable to all connected with engineering, a few words respect- 
ing the method, taken from a report on the subject made officially 
to the minister of public instruction by a French artist, will not be 
out of place. M. Hendrickx has gone back to the ancient system 
of ts drawing as expounded by Leonardo de Vinci and Albert 
Durer, and his fundamental principle is that every figure should 
be developed in a square or a cube, and he carries it throughout 
his whole course. His examples are wr ggr | graduated through 
three series of books, but the grand point is the method of convey- 
ing instruction. M. Hendrickx does not set a pupil down to copy 
a previously-prepared drawing, but he draws the figure on a black 
board in presence of the class, and explains the principles as he 
draws, and the pupils then do the same, but on any scale they 

lease, and then, after their errors have been pointed out, they go 
eas and reproduce from memory, in any manner they please, the 
same design. Many of the pupils who attended the first courses 

iven here were young workmen—engineers and fitters amongst 
others—and the result, after twenty lessons of one hour each, is 
reported to have been excellent. , 

The engineering establishments of this city are in full work, and 
several are occupied in the construction of the building for the 
Exhibition of 1867, and one firm has just commenced an order for 
thirty-two locomotives for the Northern and Western railways. 
Messrs. Schneider, of Creusot, have just obtained a contract for 





.the supply of eighteen locomotives for the Belgian railways, one 


half passenger and the other goods engines. 

The accounts from the iron districts during the last two weeks 
have been highly satisfactory. The forges of the Champagne are 
full of orders of the most pressing nature, and prices «are 
decidedly getting firmer in consequence ; in Lorraine, where tie 
stock of pig iron is extremely low, the products are placed the 
moment they are made ; the ironfounders also are full of work. 

The Belgian ironmasters complain of stagnation both as regards 
cast and wrought iron, but the coal owners have eyed of orders 
at fair prices ; the want of boats for conveyance of the coal is still 
felt. 

There are no quotations for iron of sufficient importance to copy. 
The following were the prices of metals at the end of last week:— 
Copper—English, in sheets, 217f. per 100 kilos. ; Chilian, rough, 
yiel ing 96 per cent., 207'25f.; Lake Superior, no quotation. Copper 
ore pure, of Corocoro, 212f. 500c. Tin—Banca, 210°00f.; Straits, 
brilliant, 203f.; English, 205f. Lead—-French, rough, 51f.; Spanish, 
42f. Zinc—Silesian, rough, 52f. 

Paris, July, 1866. 
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947. CHARLES FREDERIC CARLIER, Paris, ‘* Improvements in galvanic batteries, 
and in the modes of applying the same to eiectro-motive power and other 
engines.”—ard April, 1866. 

956. FRANCIS WISE, Chandos Chambers, Adelphi, London, “* Improvements in 
¢ffecting the combusiion of fuel.” - A communication froin Jacob Burher and 
Charles Hamel, Munich, Bavaria.—4th April, 1866. 

1207. ALFRED VINCENT NEWTON. Chancery-lane, London, ** Improvements in 
the manufacture of steel.”—A communication from Edwin Lewis Boweisler, 
Philadelphia, Pe:nsylvania, U.S.- 28th April, 1866. 

1256, PETER SPENCE, Newton Heath, Manchester, “Improvements in the 
separation of certain metals from their ores, and in the production of sulphide 
of ammonium to be used in the | recess, which sulphide is also applicable to 
other purposes for which that salt is required.”—3rd May, 1466. 

1404. WILLIAM ALEXANDER LYTTLE, General Post-oflice, Loudon, “ Improve- 
ments in steam ¢ rators,” 

1416. JOSEPH PURCELL, Lowestoft, Suffolk, ‘* A new or improved machine for 
breaking or crushing ice, applicable to other purposes."—-isth Say, lsuv. 

1476. GEORGE GREEN, Ipswich, Suffolk, “ Improvements in the construction 
of sound-boards, and in the governing apparatus of the bellows fur organs, 
harmoniums, and other similar wind instruments.” 

1480. CHARLES LOCK, St. John’s-street, Clerkenwell, London, “ Improved 
methods of attaching soles and heels to bots, shoes, and other similar articles.” 
—2xth May, 1866. 

1515. EDWARD TAYLOR BELLHOUSE and WILLIAM JOHN DORMING, Man- 
chester, ** Certain improvements in the manufacture of * keys,’ * spanners,’ 
* wrenches,’ ‘cotters,’ * nuts,’ and other articies, and in the apparatus em- 
ployed therefor.” 

1526. WILLIAM EDWARD NEWTON, Chancery-lane, London, “‘ Improvements in 
railways and in propeliing carriages and vessels by nieans of ropes or Cuains.” 
—A communication from Charies ihomson Harvey, Tarrytown, New York, 






U.S. 

1527. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“ Improvements in preparing fibrous materials for spinning and weaving.” — 
A communication from Stanixlas Vigoureux, Rue des Poissuunicrs, St. Denis, 
seine, France.—31st May, 1866. 

1533. HUGH CRAWFORD and JAMES CRAWFORD, Beith, Ayrshire, N.B., ** Im- 
provements in fitiishing thread, aud in the machinery or appa.atus employed 
therefor.”— Is’ June, 1866, 

1537. ALFRED PARAF, Manchester, ‘‘ Imp 
other operations based on 1 i 7 ae 
Mathias Paraf-Javal, Thann, France.—2nd June, \866. 

1546. MAURICE COHEN ROGERS, New Burlington-street, London, “ Improve- 
ments in the method of and apparatus for manufacturing artificial teeth.”—A 
communication from Moss Jones, Brussels, Belgium. 

1549. COREY MCFARLAND, Gower-street, London, “ Imp in i 
for cutting corks and bungs.”— A communication from Charles Harris, Spring- 
field, Massachusetts, U.S.— 4th June, 1806. 

1564, ALEXANDER PARKES, Birmingham, “ Improvements in the manufacture 
of compounds in the nature of kamptulicon.”—6th June, 1866. 

1570. ANTOINE GRIVEL, jun., Rue de Grenelle, St. Germain, Paris, “‘ Improve- 
mentsin the construction of safes, strong rooms, and other similar depositories, 
and in the locks thereof.” 

1572. JOSEPH JULIUS FRIEDMANN, Sise-lane, London, ‘‘ An improved prepara- 
tion of materials applicable for the manufacture of hats, caps, bonnets, coats, 
cloaks, gaiters, and other articles of clothing, pouches, portfolios, and other 
articles of capacity for enclosing various useful articles.”—A communication 
from Maximilian Friedmann, Philadelphia, U.S. 

1574, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
drilling machines.”— A communication from Warren Lyon, David Van Gelder 
Isaacs, Alexander McAndrew, and Samuel Wann, New York, U.8S.—7th June, 


1866, 

1576. WILLIAM JOHN FRASER, Commercial-road East, London, “ Improve- 
ments in steam boilers, which improvements are also applicable to hot 
water and other boilers.” 





dyeing, printing, and 
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Ironworks, Fordingbridge, 
feed suction and other purposes.”—9th June, 1866. 

1588. DAVID COCHRANE, Dunmurry, Antrim, Ireland, “Improvements in 
spinning frames.” 

1589. ALBERT THORNTON, Cleckheaton, Yorkshire, “Improvements in means 
or apparatus for heating the feed water of steam boilers, and fur maintain- 

circulation between the upper and lower parts of the water in boilers.” 

1592. ALEXANDER PARKES, Birmingham, “ Improvements in the manufac- 
ture of brushes.”—11th June, 1866. 

1602. JOHN HOLLOWAY, Birmingham, “ Improvements in buckles or fastening 
for braces, belts, and bands.” 

1604. FREDERICK CAMBRIDGE, South Runcton, Norfolk, “ Improvements in 
wagons or carts for carrying hay or other agricultural produce in order to 
facilitate the stacking of such produce.” 

1606. ERIC HUGO WALDENSTROM and THOMAS WRIGLEY, Manchester, 
“Certain improvements in carding engines.” 

1608. JOHN LUNT, Liverpool, “ Improvements in the mode of and apparatus 
for heating bakers’ ovens.” 

1612 JOHN CYRUS COLE, Smethwick, Staffordshire, * Improvements in coffins.” 
—13th June, 1866. 


Invention Protected for Six Months by the Deposit ofa 
Complete Specification. 
1683. THOMAS SMITH HUDSON, Massachusetts, U.S., “ Certain new and useful 
improvements in machinery for printing or cancelling revenue or 
other staimps.”—237rd June, 1866. 


Patents on which the Stamp Duty of £50 has been Paid. 

1604. HENRY GRIFFITH CRAIG, Passage West, Cork, Ireland, “ Manufacturing 
iron for shipbuilding.”— 25th June, 1863. 

1788. AGATHA MONTLEART, Mildmay Park, Middlesex, and WILLIAM TENT, 
Birehin-laue, London, ** Attaching hooks to furniture or fabrics.”— 16th July, 








1863. 

1619. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Cork-catting 
machine.” — 29th June, 1863. 

1647, ALEXANDER ANGUS CROLL, Coleman-street, London, ‘ Purification of 
gas.” —2nd Julu, 1863. 

1710. PERCY GRAHAM BUCHANAN WESTMACOTT, 
“ Cranes.”— 9th July, 1863. 

1712. PeKCY GRAHAM IsUCHANAN WESTMACOTT, Newcastle-npon-Tyne, 
** Hydrautic engines.” —9(h July, 1863. 

=e BLAKE, Accrington, Lancashire, “ Regulating steam.”—Ist July, 

6. 


Newcastle-upon-Tyne, 


863. 
1639. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, * Coating metals.” 
—Ist July, 1863. 
1644. JAMES COLE and JAMES COLE, jun., Coventry, Warwickshire, “ Looms.” 
—Ist July, 1863. 





Patents on which the Stamp Duty of £100 has been Paid. 

1546. THOMAS WIGHT, Middlesborough-on-Tees, Yorkshire, “* Manufacturevt 
metal pipes.”— 29th June, 1859. 

1559. THOMAS BELL, Plaistow, Essex, ‘ Manufacture of manure.”—36th June, 
1sd9. 

1557. RICHARD ARCHIBALD BROOMAN, Fileet-street, London, “ Presses.”— 
30th June, 1859. 

1562. JEPTHA AVERY WILKINSON, Brooklyn, New York, U.3., “ lresses.”— 
B0th June, 1859. 


Notices of Intention to Proceed with Patents. 

§22. GEORGE HILL and DAVID HILL, Manchester, * Improvements in trusses.” 

524. JOHN ALFRED WARWICK, Derby, “ lmprovements in railway signals.” 
— ik february, i»66, 

543. NATHANIEL RICHARD HALL, Rosherville, Kent, * linprovements in 
weighing apparaius,”—2Ist February, 1866. 

546. MATTHEW ROBINSON and JOHN ROBINSON, Accrington, and WILLIAM 
SMITH, O>Wwaliwistle, Laucaslure, “ Improvements in reeds used in looms 
fur weaving.” 

5:7. ELIAS LEAK, Longton, Staffordshire, “ Imp ts in driving jiggers, 
lathes, and throwing wheels used by potters.” 

548. JOHN WALKER, Cowper-street, City-road, London, “ Improvements in 
the construction of vessels of war, forts, and batteries, and in mounting and 
working guns therein.” —22nd February, 1866. 

552. JOHN COOPE HADDAN, Bessborough-gardens, Pimlico, and HERBERT 
JOHN HADDAN, Lupus-street, Pimlico, “ Improvements in iron safes.” 

561. JOHN FULLECK HEARSEY, Park-place, Church-street, Brompton, Middle- 
sex, * An improved construction of spirit meter.”—A communication from 
Edward Payne, Montreal, Canada. 

562, JAMES DODGE, Manchester, “ Improvements in apparatus for tempering 
saws and other articles capable of being tempered between two heated sur- 
faces.”—23rd February, 1866. 

573. JOSEPH INGALL BARBER, Sheffield, Yorkshire, “ Improvements in skates.” 

574. THOMAS BULLEY, Liverpool, “ Imp i for cleaning 
the bottoms of iron, steel, and other afloat and in 
motion or lying in a stream.” 

576, THOMAS SPENCER, Prescott, Lancashire, “‘ Improvements in the manu- 
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facture of articles of earth an 
therewith.” 

577. JOHN PETRIE, jun., Rochdale, Lancashire, “ 
for washing wool and other fibrous materials.” 
579. FREDERICK CHARLES WINBY and CLIVFORD ETCHES WINBY, Cardiff, 
Glamorganshire, ** improvements in the application of power in actuating 

rolls in rol’ing metals.” 

582. ISAAC LOUIS PULVERMACHER, Oxford-street, London, “‘ Improvements 
in means and apparatus for producing and applying galvanic currents.” —24th 
February, 1866. 

696. WILLIAM ALLANSON and ROBERT LOWE, Preston, Lancashire, “ Im- 
provements in shuttles tor weaving.” 

685. HENRY WILSON, Belvidere-road, Lambeth, Surrey, ‘“ Improvements in 
sawing machinery.” 

599. KOBERT YEATES, Hackney-road, Middlesex, “A new or improved 
travelling knite for opening metal provisional cases, and an apparatus to be 
used therewith.” 

603. HUGH ROBERTSON, Motherwell, Lanarkshire, N.B., *‘ Improvements in 
the manufacture of oil and other prod from bi i b and 
in the machinery or apparatus employed therein, which improvements or 
parts thereof are also applicable to the facture of white lead or other 
pigments.” —27th F Ty, 1866, ‘ 

614, JOHN BILLINGTON BoorTH, Preston, Lancashire, “* Improvements in flye’ 
used in machinery for preparing, spinning, or doubling cotton, wool, flax, silk, 
or other fibrous materials.” 

615, HECTOR AUGUSTE DUFRERE, South-street, Finsbury, London, ‘* Improve- 
ments and new applications in the manufacture of beer and alcoholic liquids.” 
—A ae from Charles Tellier, Bue Boulamvilliers, Passy, Paris. 
— 2th Fe F je ‘ 

667. JAMES GRAY, Glasgow, Lanarkshire, N.B., ‘“ Improved preparations for 
acting upon sea water or upon hard or impure water, in order to render such 
water more suitable for use in boilers or otherwise.” —5th March, 1866. 

704. SYLVESTER FRANKLIN SCHOONMAKER, Southampton-buildings, Chancery- 
lane, London, “Improvements in dredging aud elevating machinery.”—cth 
March, 1866, 

728. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in paddle-wheels for propelling vesscls.”—A communication from Addison 
Fletcher, New York, U.S.—9th March, 1866. 

765. WILLIAM CLARK, Chancery-lane, London, “ Improvements in apparatus 
for ironing and tinishmg linen and other fabrics.”.—A communication from 
James Lyall and William Lyall, New York, U.S.—14th March, 1866. 

88z. THOMAS SILVER, Southampton-buildings, Chancery-lane, London, “ An 
imp’ d mode ling or governing the speed of machinery, more 
especially applicable to machines for paying out submarine telegraph cables.” 
—24th March, 1866. 

1549. COREY MCFARLAND, Gower-street, London, “Improvements in ma- 
chinery fur cutting corks and bungs.”—A communication from Charles Harris, 
Springtield, Massachusetts, U.S.—4th June, 1866. 

1564, PETER RIGHETTI, St. Caterina Dé Funari, Rome, ‘* Improvements in 
kilns or app for g' heat.”—6th June, i806. 

1582. HENRY JOSIAH GRISWOLD, Southampton-vuildings, Chancery-lane, 
London, “ Improvements in the manufacture of cards, tablets, and other 
articles, from which marks made with ink or lead pencil may be repeatedly 
erased by moisture without injury to the surface.”—8/h June, 1366. 
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are made from Abstracts prepared expressly for THE 


The following descriptions are 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 





Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Searing, Boilers, Fittings, 


This ~~ ae cannot be described without reference to the drawings.— Not 


3141. W. y NEWTON, Chancery-lane, London, “ Improvements in steam boilers 
and é tag F aa and grates thereof.”"—A communication.— Dated 6th 


These improvements in steam boilers relate to that class of boilers known as 
upright boilers. One feature of these improvements consists in constructing 
the boiler with an inner upright cylinder and a surrounding cylindrical water 
jacket, with an intervening flue or flues entirely surrounding the cylinder and 
forming a means of communication with the furnace placed below the cylinder, 
the chimney or uptake being above. The cylinder and water jacket have one 
or more water communications between their upper parts to preserve in both a 
uniform level of water and oun pressure of steam. In order to prevent the 

gaseous prod ion which pass upward between the 

cylinder and water “jacket rach passing too rapidly to the chimney without 
yielding up all their available heat to the water in the cy! and water 
jacket, the annular flue space is divided, by means of one or more spiral 
partitions, so as to form the space into one or more spiral flues, through which 
the flame and gaseous products of combustion are circulate around 
the space, and so remain longer in contact with the heating surfaces of the 
cylinder and jacket. These spiral partitions may be constructed of angle or plate 
iron, but it is preferable to make them of tubing, which, by communicating 
with the upper and lower parts of the cylinder and shell, and thereby being 
always — supplied with water, and being exposed to the flame and gaseous 
4 are made to serve as a very effective means of 

j-neeneer ig ‘oa Another feature of the invention consists in providing 
inside of the aforesaid cylinder a series of gas-mixing chambers, attached to the 
bottom of the cylinder and closed at the top, but open at the bottom, for the 
reception of the gaseous products of combustion from the fuel on the grate, 
directly over which they are situated. The combustible gases eliminated from 
the fuel, and any undecomposed air which passes through the fuel on the grate, 
rise up together into the chambers and are mixed, and the ignition and com- 
bustion of the gases is thereby effected, and the heat evolved in the chambers 
(the exteriors of which constitute heating surfaces) is thereby made instru- 
mental in generating steam. Another feature of the invention consists in 
providing the exteriors of the gas-mixing chambers with coverings or shirts of 
corrugated or other sheet metal, and the interior of the hereinbefore-mentioned 
cylinder of the boiler with a lining of similar shee!, metal, between which 
shirts and lining and the chambers and cylinder is allowed to pass upward into 
the steam room in the upper part of the boiler without passing through the body 
of water in the boiler and being thereby partly condensed. Another feature of 
the invention consists in furnishing an upright steam boiler with a central fuel 
reservoir, which is open at the bottom to the furnace grate, and in which there is 
kept a reserve of heated fuel, which will descend by gravitation to the furnace 
as required, and will thereby obviate the necessity for the frequent feeding of 
the fire by hand, and the opening of the furnace doors, and the consequent 
admission of cold air over the burning fuel in such quantities as to interfere 
with combustion. Another feature of the invention consists in constructing a 
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3134. J. SAINTY, Burnham Market, Norfolk, ** Shoeing horses, ponies, and mules 
with metal shoes without the use of nails.”— Dated 6th December, 85. 


prevent it coming off.—Not 


3150. G. F. RUSSELL, Monieir-syuar Hyde 2 Park, font. “* Hoods, dashes, 

and of carriages and th December, 1865. 
The patentee proposes to apply a yy fens Soot silk Onleh will be found not only 

sufficiently waterproof to exclude rain, but will also form a very light and 

— ———— to the hood of acarriage. The hinged or jointed skeleton 

iron frames of the hood will also be made much — and thus the weight of 

the carriage or vehicle will be considerably red 

$158. R. E. Price, Manchester, ** Manufacture of eo oa Sor railway wheels.’’— 
Dated 8th December, 1865. 


This invention consists in beating, hammering, pressing, or forging, the 
periphery of the plate into a die to impart thereto the external shape desired, 
and afterwards punching out the centre of the plate and leaving the tire formed 
without a weld or joint from one piece of metal. The apparatus consists of an 
anvil block, in the upper surface of which the die is formed to shape the flange 
and periphery of the tire, which is effected by the action of a hammer there- 
upon ; this block is provided beneath the thickness of the tire with a movable 
plate, which, during the process of shaping the periphery, remains in the 
block ; but when the punch is inserted in the hammer head to punch out the 
centre of the plate, this plate is withdrawn and another plate inserted having 
a hole or aperture therein into which the piece of metal or blank centre punched 
out is forced, and being removed together leaves the tire formed as desired, 
and by replacement of the front plate the machine is ready, when the tire is 
removed irom the die, for a continuation of the operation.— Not proceeded with, 
3168. H. A. BONNEVILLE, Porchester-terrace, Bayswater, *“ Permanent way of 
railroads.”—A communication.— Dated 9th December, 1865. 

This invention relates to the manufacture of sleepers and chairs for railway 
lines, in a single piece or sama of wrought or rolled iron, chilled steel, or 
cast iron, with or without ribs. 


3171. 8. CLARK, Rye, Sussex, ** Construction of steering apparatus.”— Dated 9th 
December, 186: 
i invention seins to the steering of steam vessels by means of a pair 
f balanced 


rudders, which are mounted parallel to each other, and move 
together 80 as to retain their relative ed = objects Gesigned to p> 
d being 
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Class 4—-AGRICULTURE. 
Including Agricultural — — Sr bagaaraaas Implements, Flour 
bc. 


3126. A. COWPER, Great 5 “ Apparatus employed 
tee gt at degen of being ground by far ond al 


‘ed 5th Seanton 1865. 

It is nw ae found that in exhausting the casing of the millstones a current 
air passes up the spout down which the flour is falling, and carries away 
with it some portion of the finer particles of meal or flour, and thus the degree 
of exhaustion which can be usefully employed is very limited, Now, by this 
invention the inventor keeps the spout continually closed, so as to prevent the 
admission of air, while he allows the meal to pass freely out, whereby the evils 
resulting frum a ie exhaust are syne avoided.— Not proceeded with, 


3142. A. C. BAMLET, Thirsk, Yorkshire, “ Reaping and mowing machines.”— 
Dated 6th December, 1865 


The First part of this invention relates to combined reaping and mowing 
machines, aud consists of an arrangement for reducing the quick speed at 
which the knife is driven for grass mowing to a slower one for reaping. To 

accomplish this the inventor uses an internal wheel for mowing, and an 
external wheel for reaping, both wheels gearing into the same pinion; it will 
thus be seen that the internal wheel is much larger in diameter than the 
external one, and, consequently, drives the knife at a quicker speed. Secondly, 
the invention consists in forming one or more collars on the spindles, 
so as to lubricate the bearings in a better manner; a portion of the bearings 
work within the recessed collar or collars which prevents the oil from being 
wasted; they also have a tendency to keep dust out of the This 
part of the invention is most useful when applied to the crank pin; it is also 





d efficiency in steering wi 








fire-grate for boiler and other furnaces with bars ig frem a 
centre, and baving such a curvature in vertical planes as to give the grate the 
form of a basket, and give the intervening spaces between the bars a greatly 
increased length, as compared with the length of the bars measured directly in 
a horizontal plane, and thereby to give a very large area of air passage between 
the bars as compared with the horizontal area of the grate. This construction 
is also applicable to the grates of stoves. Another feature of the invention 
consists in supporting the grate of a boiler or other or of a stove upon 
a central screw, upon or by which it can be lowered out of the furnace or fire- 
box for the purpose of removing clinkers or other refuse of combustion. 


Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
9 and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
arness, 


3090. I. M. SINGER, Euston Hotel, Euston-square, London, “ ee eee of ocean 
steamers and paddle-wheels. *_Dated 2nd December, 1 

These improvements are designed principally with a - a to diminish the 

rolling and pitching of ocean steamers, and also to increase the amount of 
jon, and at the same time to obtain increased speed and 

greater power of flotation. In the first place the patentee proposes to make 
the bottom of the vessel with a longitudinal recess or groove running from end 
to end of the same, the side portions projecting below the recess or groove, and 
the inner sides thereof (which are perpendicular) acting as a double heel to the 
vessel, the outer sides being curved and forming the bilge of the vessel. The 

perpendicular side of the groove may be either parallel to each other, or 
Hightly inclined towards the bow. The horizontal part of the groove is also 
below the water line, and may be either parallel to the surface or slightly 
inclined upwards towards the stern. The whole bulk of the vessel is im- 
mersed, so that the water line is above the recess or groove before named, and 
presents a solid bow to the water. The vessel is to be made with a saloon 
deck and a hurricane deck, and is to be divided transversely by about twenty 
water-tight bulkheads (more or less). These transverse bulkheads extend from 
the bottom of the vessel up to the hurricane deck, having double water-tight 
doors for the transmission of the cargo below decks, or for the convenience of 
the passengers above. The saloons run transversely of the vessel between the 
bulkheads, each saloon having a double row of state rooms (one above the 
other) running along each side. The partitions between the state rooms being 
firmly fixed to the bulkheads serve to strengthen the latter, and prevent them 
from springing, so that each bulkhead is stiffened both at the back and the 
front by these said partitions. The vessel is also made with two longitudinal 
bulkheads forming a continuation upwards of the vertical sides of the recess or 
groove, and also a third in the centre, the bulkheads being solid up to the level 
of the saloon deck (with the exception of water-tight doors at suitable 
intervals), and thence upwards, forming an open trellis work, so as to admit of 
a free passage through. The outsides of the vessel are formed solid up to the 
level of the hurricane deck, with the exception of the usual port holes, 
Hatchways will be made through all the decks from the hurricane deck down 
into the hold, passing through about each third saloon, leaving a passage s 
each side between the hatchways and the front of the state rooms. There wil 
be two longitudinal propeller shafts with their crank ends slightly sactined 
upwards and outwards, so that the propellers shall work in the angles of the 
recess or groove at or near the stern of the vessel, and a transverse paddle 
shaft extending across the recess or groove, having a paddle-wheel fixed 
thereon near the stern also ; or a third propeller with its shaft inclined upwards 
may be substituted. This inclination of the propeller shafts is for the purpose 
of allowing the propellers to work outside the vessels, and at the same time to 
allow room for the cranks to work inside the same. It is also believed that 
the thrust of the propellers being d ds as well as longitudinally they will 
exert a more efficient force upon the vessel. These propellers will serve for 
steering also. There will be three rudders placed in the longitudinal recess or 
groove, one at or near each end, and one in the centre, the end rudders being 
mounted on vertical rudder posts passing through the centre of the width of 
each rudder, and extending upwards to the steering apparatus on the main 
deck. The smoke stacks for the steam engine furnaces will be oval in section, 
placed with the smaller ends forwards, so as to present only a small surface to 
the resistance of a head wind. He also proposes to use with this construction 
of vessel the method of steering described in the specification of former letters 
patent granted to him, and dated the 15th October, 1860 (No. 2509), consisting 
of a longitudinal shaft at each end of the vessel, with a paddle-wheel at the 
end, which, by being caused to revolve in opposite directions, will bring the 
vessel round when there is no way on her, or otherwise when the rudder or 
rudders would have no effect. 


3100. A. NICOLE, Soho-square, Lon “ Improvements in carriages and endless 
tracks on and with which they run. wnt belee 2nd December, 1865. 

For the purposes of this invention, when a carriage is to be drawn by shafts, 
the body of the carriage is constructed and arranged in a frame which is 
mounted on wheels of a comparatively small diameter, and it is preferred that 
there should be three pairs of wheels and three axles. Two pairs of the 
wheels are on axles below the body of the carriage, and one pair of the wheels 
are on an axis above or at the upper part of the body of the carriage. The 
wheels are grooved or have flanges on each side, so as to insure their being 
retained on the two circular elastic tracks or continuous rails within and on 
which the carriage wheels move, and the carriage derives all the necessary 
spring and elasticity from the circular elastic tracks in place of having springs 
between the axles and the body of the carriage. There are usually two of such 
elastic circular rings or poem f rails 











or tracks, one on each side of the carriage, * 


power. These rudders when applied toa ~ Bary fitted with « screw wae 
may be set in advance of or abet the screw. 











3173. A. DOULL, Westminst t queues rail- 
ee er — , 1865. 
This invention cannot be fully described without ref -; the drawings. 
Class 3.—F ABRICS. 

Including Machi and Mechanical connected with 
he Manufacturing, Printing, , and Dressing Fa- 
brics, &c. 

mas J. 8. TEMPLETON, Glasgow, “ Power looms for ete ae fire such 

t Axminster ing.’”—Dated 4th December, \ 
Hitherto ~ weaving such fabrics the fur or like material has combed or 
brushed up by hand, but by the present i this is perfurmed 





automatically, and the action is, in consequence, rendered more effective and 

uniform, whilst considerable time is saved in some modifications of the weaving 

arrangements. 

3108. W. CLARKE, Nottingham, “ Manufacture of ornamental laces and fabrics 
in twist-lace machinery.” — Dated 4th December, 1865. 

This invention relates to the manufacture In twist-lace machinery of bands 
having the appearance and character of “ grogrum,” and also that of “lay” 
weaving, terns understood by most weavers. In a out the invention 
the inventor uses ordinary twist-lace hi ploys a suitable 
number of longitudinal warp threads to form the warp threads in the bands of 
weaving, and he wefts these warp threads with bobbin threads, causing such 
bobbin threads to pass three, four, or more times through the same opening or 
shed of the warp threads when producing grogrum, and when making lay 
weavings he causes the bobbin threads to pass three or any suitable number of 
times at the back of the warp threads, forming the lay or face of the weavings; 
and he wefts the back or ground threads as desired, which is determined by 
the number of shoots employed in forming the lay. He then reverses the lay 
threads of the back ground threads, and passes the bobbin threads through the 
shed thus formed, tying the lay into the ground, as will be well understood. 
He forms purl edges to these bands of grogrum and lay weavings.— Not proceeded 
with, 

3112. J. STEART, St. James's-road, Bermondsey, “ Production of fibre from 
various fibrous plants and animal products.” ~— Dated 4th December, 1865. 

This invention has for its objects to extract, clean, and prepare the fibre of 
China grass, Rhea or Siam grass, flax, and other similar terrestrial fibrous 
plants or productions, and also of silk in the cocoon, wool, goats’, camels’, or 
other hair, and other animal or filamental products, and this is effected by 
causing the decomposition or removal of the saccharine or gelatinous or fleshy 
portion of the plant or weed, of the oily, gummy, or other coating or 
covering of silk, wool, hair, and other animal and filamental product, through 
the action of a pure bath, as described, in which the plants or products afore- 
said are placed for a suitable length of time, and then subjected to pressure or 
friction by motion created by suitable apparatus, so as to detach any foreign 
or other extraneous matter from the fibre; after baving been subjected to 
this process the fibreis dried, and is then fit for manufacturing purposes. 
=> J. ASHWORTH, Manchester, ‘* Winding machinery.”— Dated 5th Decem- 

, 1865. 

This invention is particularly applicable to what is commonly called the 
“pin winding frame,” which is employed for winding the yarn or weft from 
the hank on to the pin bobbins for the weaver. Owing to the conical form of 
the pin bobbins the speed at which the threads are wound upon such bobbins 
is constantly varying, whereby a considerable amount of breakage is caused, so 
that it becomes almost impracticable to wind some descriptions of weft upon 
this machine. Now these improvements consist in causing the spindles on 
which the bobbins are mounted to vary in speed according as the thread is being 
wound upon the larger or smaller diameter of the bobbins, so that yarn may be 
always taken up at a uniform speed, and, consequently, the strain upon the 
threads being always equal less breakage occurs, and the patentee is enabled to 
wind more yarn and to make a harder bobbin. 


3120. 8S. W. WILKINSON, Stockport, “ Machinery for opening and cleaning cotton.” 
Dated 5th December, 1865. 





This invention consists in constructing a machine for opening and cleaning 
cotton and other fibrous with a } spiked or toothed drum 
or beater, partly —— by grids of the ordinary construction, and with a 
cover furnished with diagonal grooves or channels. The fibrous substances to 
be opened and Sea are supplied at one end of the drum or beater, either 
with or without feed rollers, in the ordinary manner, and when the machine is 
in operation the fibrous substances are gradually worked or shunted to the 
opposite end of the drum or beater and delivered between two perforated 
cylinders in which a partial vacuum is formed by a fan in the usual manner ; 
or the fibrous substances may be taken from the machine in any other con- 
venient manner. By means of the diagonal or channels above 
described the fibrous are ly being taken over fresh portions 
of the grid, and the impurities are thus effectually loosened and removed. 








3123. J. HOLDEN, Bradford, “ Preparing and combing wool, &c.”—Dated 5th | 
December, 1565. 


This invention cannot be described without reference to the drawings. 
3137. G. MACDONALD, Aston, near Birmingham, “ Apparatus for cleaning and 
ginning cotton, &c.”—Dated 6th December, 1865 
The essence of this invention consists in 11aking cylindrical buffs of com- 
pressed fibre, whether of vegetable or animal origin, the said cylindrical buffs 





le to the bearings of machinery in general. Thirdly, the invention 
consists in attaching the short pole which carries the front wheel in combined 
reaping and mowing machines to the body of the machine in such a manner 
that the front wheel can be placed nearer to the knife for mowing, and further 
from the knife for reaping, which is accomplished by attaching the rear end of 
the short pole to the machine by a stout bolt on which it can rotate and 
describe a small portion of a circle, sufficient to make the required 
of the front wheel; or it may be accomplished by two holes for the 
bolt to work in. Fourthly, in order to produce a » be. wane 


and knives, and two crank shafts, the pinions of which 
their spindles to put the knife in or out of gear; the pole or shaft is attached 
to the centre of the frame by an universal jomt, and is provided with a catch at 
each end of the machine for holding it in position. oo ee 
vided with a hinged shield fitted to the side of the platform next the i 

corn. When the machine has cut to the end of the field the attendant 
release the catch which holds the pole in position, turn his horses round to the 
other end of the machine, the rakeman also his position from one end 
to the other end of the machine, his weight bringing the set of knives that have 
been idle in cutting position, and also putting one set out of gear and bringing 
the other set into gear, and reversing the hinged shield on the side next the 
standing corn; then the machine is ready for its return cut. 






































Class 5.—BUILDING. 
raat — and Tile Machines, Bricks, Tiles, Drain Pipes 
nd House Fittings, Warming, Ventilating, de. 


3125. P. Brat Clifton-street, Notting-hill, “y “ Machinery for the 
bricks.” -- Dated 5th December, \ 


moulding in order to —- a better surface than has hitherto been 
The inventor prop by this i jon to bring the mould tray, previous toits 
delivery for receiving the sand and pallets, under the action of a series of hori- 
zontal wedge-shaped iron wee my so arranged that their points shall traverse 
the centres of the surfaces of the noe Se ae and thus plough 
off or scrape the surplus clay into or upon the surface of the material of - 
brick itself.—Not proceeded with, 


3128. E. VAGG, Guernsey, . Armenian 6 agplicatia for fre-eecapes qn builders 
scaffolds 





.”"— Dated 5th December, \ 
The base of the said apparatus yee of a stand mounted on wheels like a 
common cart, but made to run very near the ground, The stand is mounted 
on the wheels in such a manner that by means of a screw, ratchet, or other 
apparatus, the stand may be maintained at or nearly on a level when passing 
up or down hill, In the centre of the said stand a pole or mast is erected, of 
such a height as may be requisite, whether the apparatus is used for a 
fire-escape or a builder’s scaffold, and the said mast or pole may be fixed in its 
socket in the stand by a hinge, - enable it to ~~. lowered when not in use. 
When raised larly mean: g it in its proper 
position by a bolt running Semen it and the poder or by any other means. 
On this mast is a platform, made to slide up and down upon it rather easily, 
and also turn upon it, which is done by reason of the frame on the part of 
the mast carrying the pulleys being made to revolve ou the top of Sms 
It is raised and lowered to the required height by means ofropes, cords, or 
running in pulleys at the top and bottom of the pole or mast. This scene te is 
made stronger and rather wide, in order to ~~ Ae. tary 
ladders, ropes, and other useful articles to assist in persons or property 
from fire, or to carry such materials and apparatus = builders may require. 
The apparatus being moved as near to burning house os 0 ier Ge 
operators lower the or by ropes or cords already referred to, 
and the firemen enter the platform, which is then raised opposite to the window 
or place where the persons are who are be rescued. The 
platform and ladders are then pushed out, and the 
platform, which is then lowered ; or the 
mast, an persons may then enter the opposite 
manner, if the apparatus be used for a builder's scaffold, the bricklayers, 
masons, plasterers, aud others would have a much safer and more commodious 
stage for carrying on their operations, 
3 >. W. BOULTON and J. WORTHINGTON, Burslem, Staffordshire, “ Apparatus 
for making —, bowls, spill pots, “jelly cans, galvanic troughs, &c.”— 
Dated 8th December, | 
This invention consists mainly in making the above-named articles of pulve- 
rised clay or dust.—Not proceeded with. 
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Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &e. 
3113. E. Cc. aoa, Islington, “ Breech-loading fire-arms.”—Dated 4th De- 


cember, 1865. 
This invention cannot be described without reference to the drawings, 
3151. S. Norris, Regent-street, London, “ Breech-loading fire-arms."—A com- 
munication.— Dated 7th December, 1865. 
The inventor proposes to form on the back or rear surface of the 
an indentation or recess, into which a bolt or 
breech-piece is caused to slide. bolt or 
guide in the body of the arm, and is actuated a or 
by the hand, in order to push the bolt forward into the recess or to withdra 
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Jory 6, 1866., 





rolls 
proper time as they revolve requires a very dexterous or highly skilled - 
man. In order to facilitate the rolling process, and render it easy for 
ordinary workman or boy to roll gun barrels with breech and ni 


of the barrel in its proper place between the rolls. 
the billet or skelp between the rolls the said rolls re-commence to revolve and 
take the barrel them, and the operation is repeated as many times as it 
may be requisite to pasa the barrel through the various grooves in the rolls,— 
Not proceeded with, 


Including Cooking Utensils, U; , Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, dc. 
3135. H. B. HAMILTON, East-street, Manchester-square, London, “ Metal bed- 
steads.”—Dated tith December, 1865. 

This invention consists of improvements in the manufacture of metal bed- 
steads with a view to secure perfect ease, cleanliness, and economy, The 
inventor makes the whole of the framing of galvanised iron, the cross pieces 
(usually termed laths) of the best Welsh wire, fringed, bordered, or looped (as 
in embroidery) at the edges. The ends are attached by screws or are to work 
by slot and pin, as may be desired, and are also attached to spiral springs of 
the ordinary construction, which latter are secured on two arched flat iron or 
steel bars. Not proceeded with. 

3149. W. E, EVANS, Market-place, Great Portland-street, London, “ Improve- 
ments in harmoniums, pianofortes, organs, &c.”—Dated 7th December, 1865. 

This invention consists in a method of transposing the keys of music as may 
be desired. For this purpose the inventor proposes to apply a portable or 
shifting key-board above the ordinary key-board, such portable or adjustable 
board being fitted in grooves or guides attached to the body of the instrument. 
This key-board may therefore be caused to sbift or slide from one part of the 
instrument to another, in order to apply any series of the upper keys above 
any different series of the lower fixed key-board. Beneath the duplicate key 
hoard the inventor fixes a series of stickers or depressing pins of any conve- 
nient form for the purpose of actuating the lower keys by the pressure on the 
upper series. These depressions are to be brought so far forward as to escape 
contact with the elevated black or sharp and flat keys, as the sliding key-board 
is moved or shifted; the upper board may also be hinged at the back to enable 
it to be raised from the lower board when required.— Not proceeded with. 

3157. W. CALVERT and J. 8. ROBINSON, Liverpool, “‘ Improvements applicable 
to coats, cloaks, and other like outer garments.” — Dated 8th December, 1865. 

The patentee claims, First, the application and use of a pocket to combine 
a cape or hood, or both, the opening of which is immediately below the turn- 
down of the collar of the coat or other outer garment, and attaching thereto a 
cape or hood, or both, substantially in the manner and for the purposes 
described and set forth. Aijso attaching the apron or knee rug to a side pocket 
or side pockets of a coat or other outer garment in such a manner that the 
same may be folded or inserted into the pocket or pockets when out of use, as 
described. 

3162. G. T. BOUSFIELD, Loughborough Park, Brixton, “ Apparatus for cooking 
by steam.” —A communication.— Dated 8th December, 1865. 
This invention cannot be described without reference to the drawings. 


sips ew sp, ‘more. or ms Pace, purified afterwards by 


Class 9—ELECTRICITY.—Nore. 





Class 10.— _ wee ri 

Including'all Specifications not found under the preceding heads. 

LE de JHNGON, Lincoln’s-inn-fields, London, “ Manufacture of boxes 
7M Sane  marthandiog.”—4 commanioation.— Dated ‘and November, 


in manner that the end of the whalebone is received between the 

collars of the eyelet, and is thus prevented from working through the stuff. 

3014. H. J. Cox and W. Loacu, Birmingham, “Manufacture of air-tight 
coffins.” —Dated 24th November, 1865. 

This invention consists, First, in the application to the manufacture of coffins 
of paper boards, made in parts or continuous sheets long enough for the top, 
bottom, and sides of the largest coffin desired to be made, and in uniting them 
together at the joints either by dovetailing, screwing, nailing, or with marine 
or other glue, g or other suitable adhesive material or 
compounds, , in the use of pulp for the manufacture of coffins by 
which the whole volume of the coffin may be built up and formed in suitable 
moulds, and further pressed into shape by suitable discs, and finished by oiling 
and drying, with japanning and stirring in the ordinary way in which papier 
mache articles are or may be finished ; or the inside may be lined with thin 
lead or other foils or sheet metal, and the outside painted to imitate wood 
blacked, or covered with flock or cloth, as may be desired. 





Taz Gas ConsuMERs’ GuIDE.—A neat little work, carefully got 
up and costing but one wn from the pen of Mr. W. Richards, 
C.E., has just been published by Messrs, Spon, of Bucklersbury. 
We all have gas in our houses now, and this little brochure is, 
therefore, certain to prove generally useful. It contains instruc- 
tions for the management of gas, suggests the best means of 
economising it, and popalarly, yet clearly, describes nearly all the 
gas meters in ordinary use, ,We are pleased with the work, and so 
will be our readers. 

Tue Royat Commission on Coat Suppiy.—The names of the 
Royal Commissioners on the coal supply are gazetted. The com- 
mission will consist of the Duke of ll, Sir Roderick Murchi- 
son, Sir W. G. Armstrong, Mr. Hussey Vivian, Mr. G. T. Clark, 
Mr. J. Dickinson, Mr. G. Elliott, Mr. T. Emerson Forster, Mr. 
John Geddes, Mr. Robert Hunt, Professor J. Beete Jukes, Mr. 
John Hartley, Dr. John Perey, Mr. Joseph Prestwich, Mr. A. C. 
Ramsay, and Mr. J. T. Woodhouse. These gentlemen are 
ordered “to om theprobable quantity of coal contained in 
the coal-fields of the United — and to report on the 
quantity of such coal which may be reasonably expected to be 
available for use ; whether it is probable that exists at work- 
able depths under the permian, new red sandstone, and other 
superincumbent strata ; to inquire as to the quantity of coal at 
present consumed in the various branches of manufacture, for 
steam navigation, and for domestic purposes, as well as the 
quantity exported, and how far, and to what extent, such con- 








Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


2965. J. HARBERT, Kidderminster, “‘ Manufacture of gas for heating or illumi- 
nating.” - Dated \ith November, 1865. 

The First part of this invention relates to improvements in the production or 
manufacture of gas tor heating or illuminating purposes, by the combination of 
certain materials from which several separate descriptions of gas are obtained, 
which are afterwards mixed together in suitable proportions, whereby a com- 
pound gas of highly illuminating quality is obtained at very trifling cost com- 
pared with ordinary carburetted hydrogen or common coal gas. For the 
purpose of carrying out this part of the invention the patentee manufactures, by 
preference, three descriptions of gas in separate retorts from a combination of 
the following materials:—First, he takes equal quantities or thereabouts by 
weight of lime and soda, or other cheap alkali, and mixes them with sufficient 
water to cause the mixture to assume the consistency of thick whitewash. 
This mixture is run in pans, by preference, made of cast iron, which are then 
placed in ordinary gas retorts (or in other retorts, as described), raised and re- 
tained at a red heat for about two hours, or until] it is ascertained that the 
whole of the gas has been given oi from the mixture. The apparatus 
employed cannot be described without reference to the drawings. 

2972. F. WILKINS, Oxford-street, London, “ Apparatus for the production of 
hydrocarbon and other vapours.”—Dated 18th November, 1865. 

According to'this invention the patentee applics to the inside of each com- 
partment of the drum or cylinder of ordinary wet gasometers, or other like 
apparatus, horse hair, cocoa fibre, sponge, or other fibrous porous or textile 
material. He then charges the drum with volatile hydrocarbon liquid with 
or without a portion of water or other fluid, and causes it to revolve by weights, 
springs, or other motive power applied to the axles thereof, causing a current 
of air or gas to pass through or between the fibres or pores of the materials 
contained in each compartment, by which they become saturated with the liquid, 
thus rendering it available as a substitute for common coal gas. Other liquids 
may be used for other purposes. He also covers the said drum or parts 
thereof, and also parts of the case containing the same, with flannel, linen, or 
other textile or porous material, for the purpose of retaining the liquid in con- 
tact with the current of air or gas more effectually than would be done by the 
smooth metallic surface of the drum. He also renders the drum rough or 
embossed, or applies to its surface needles or teeth for the like purpose. He 
also applies cement or sand to the surface of the said drum for the like 
purpose. 

2973. J. C. WALKER, Strand, London, “ Treatment of four and the manufacture 
of bread.” — Dated 18th November, 1865. 

The patentee claims the treatment of flour and the manufacture of bread by 
the introduction or admixture with flour of a carbonate of soda and the super- 
phosphate of lime, in such a manner that the excess of acid contained in the 
phosphate liberated at the proper time willattack and decompose the carbonate, 
evolving a sufficient quantity of earbonic acid gas to give a cellular structure 
or lightness to the loaf, and, at the same time, depositing the neutral phosphate 
of lime and the phosphate of soda in the bread, without decomposing and 
destroying any of the flour or leaving in the dough any injurious materials. 
2987. W. CLARK, Chancery-lane, London, “ Bleaching feathers."—A communica- 

tion —Dated 20th November, 1865. 

In performing this invention the patentee first bleaches the feather by 
depriving it of its natural colour by means of chlorine in solution or in a 
gaseous state ; he uses for this purpose chlorides, chlorites, or chlorates, sul- 
phurous acids, either in solution or in a gaseous state, sulphites, chromates, 
bichromates, and all kinds of salts and oxygenated or other acids; or lastly, by 
means of alkalies, soda, or potash, all of which meaus may be employed either 

I ly or simul ly. 

2993. A. C. ST. P. DE LINCAY, Paris, “ Improvements in the manufacture of 
sulphur by the reduction of the sulphurous acid accruing from the roasting of 
tie, ores, and in the apparatus for the same.” —Dated 21st November, 

865. 





The gases produced by the roasting of sulphuretted ores, and which are to be 
made, as far as possible, rich in sulph acid, are coll d on their issuing 
trom the desulphuretting oven, or in case of the roasting being effected in free 
air as they are being formed, and then conveyed through a metal, stoneware, 
fire-brick, or other pipe, by means of either a natural or artificial draught to the 
reducing oven, This reducing oven or apparatus consists of brickwork of any 
form and size, depending upon the amount of gas to be reduced. The interior 
of this brickwork is hollow, and contains muffies, furnaces, retorts of metal, fire 
stoneware, or other material of any size and dimensions, upon both sides and 
extending onwards towards the furnace. The reducing agents are coke, coal, 
peat, charcoal, or any material rich in carbon, oxide of carbon, or gases with a 
base of carbon, and are introduced into the said vessels, muffies, or retorts, and 
heated externally (sheltered against atmospheric air) by means of agas or other 
furnace. ‘The reducing agent, under the action of an intense red heat, decom- 
poses the sulphurous acid, and causes the sulphur to evolve therefrom, 
which, together with the other gases, is carried away by a natural or artificial 








Pp and export may be expected to increase ; and whether 
there is reason to believe that coal is wasted either by bad working 
or by carelessness or neglect of proper appliances for its economical 
consumption.” 

BREECH-LOADERS v. MUZZLE-LOADERS.—Again have the Aus- 
trians been defeated by their enemies, not so much from better 
tactics, and certainly not from superior bravery, or by superior 
warlike materials, but simply and purely through their disregard 
of the progress of the application of engineering to the armaments 
of troops. Untaught by the losses caused in their ranks, in 1859, 
by the French rifled guns, the Austrian war authorities neglected 


LauNcH oN THE Cixpe.—On the 4th inst. Messrs. % 
thats i ing-yard at Fairfiel 


builders’ measure- 


between Spain and this country. Her a which are being 
supplied by Messrs. Randolph, Elder, and Co., on their patent 
double cylinder expansion principle are fitted with surface con- 
densers and superheaters, ; 
JasPeR.—An immense quarry of jasper has been opened near 
Saint-Gervais, in part of Mont ¢ range of mountains by a 
company, who have sent some remarkable specimens to Paris, some 
of which being of a beautifully pure red, without veins, somewhat 
resembling the marble known as the Rosso antico. working of 
the Saint-Gervais jasper quarries may lead to the discovery of veins 
richer still, since the works have hitherto been very limited, as 
there seems to be a vast bed of jasper, and an almost unlimited 
supply. The quarryis five acres in extent, and the depth to which 
it can be worked is twenty-two yards; this will give about 1,040,000 
tons of j available in alone. Formerly jasper 
used in Continental edifices was ted from Siberia and Russia, 
but it is now rarely employed except for brooches and other jewel- 
lery, the variety most prized being of a green colour, with red 
spots, known by the name of bloodstone. It is also used for 
pedestals for bronzes, &c. The Saint-Gervais jaspers can be fur- 
nished of sufficient dimensions for the ornamentation of public 
buildings and residences, as slabs, panels, pillars, &c., 
cut and polished. Among the several orders given to the company 
we may cite that of M. Garnier, the able architect of the new 
opera-house in Paris, who has ordered twelve hp ad columns and 
forty medallions for the decoration of the state saloons.—Builder. 
THE LABOUR QUESTION IN THE POTTERIES.—Several of the 
principal branches of operative potters have, through the medium 
of their trades unions, given a general notice to the manufacturers 
in the Staffordshire Potteries that at Martinmas next, the close of 
the trade year, they will require them to consent to two radical 
alterations in the customs which have hitherto regulated the rela- 
tions between the twoclasses. The first of these is that the system 
of annual hiring shall be abolished, and that engagements shall 
be determinable on either side at a month’s notice; and the second, 
that the workmen shall be paid ‘‘ good from hand,” instead of 
‘good from oven,” terms which almost explain themselves, the 
practice at present being to pay the workmen, not for the quantity 
of ware which they actually hand over to the fireman, but of that 
which leaves the oven in an undamaged state. ese demands 
are identical with those which thirty years ago led to a disastrous 
and unsuccessful strike of six months’ duration, and they have 
been repeatedly preferred since. The fearful suffering caused by 
the great strike referred to was not, however, easily to be for- 
gotten, and the men have ever since invariably shrunk from pro- 
ceeding to extremities, but during the past twelve months the 
trade of the district has been most prosperous, and still continues 
so—a circumstance which has encouraged certain professional 
promoters Of strife to advise « general turn-out in the event of 
these demands being refused. An ——— meeting of the 
manufacturers of the district has been held, and it has been re- 
solved to form a masters’ union for the p of resisting to the 


last the pro; innovations, the adoption of which, it is held, 
would totally disorganise the trade. e attitude of the men is 
causing great anxiety. 


British MINING STATISTICS DURING A DECADE.—Much has 
lately been heard about the enormous amounts of coal annually 
raised, and the following table gives the quantities of all the coal 
and metals produced in the United Kingdom during ten years up 
to 1864 inclusive :— 





Metals produced from British ores. 
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to notice the value of the Zuendnadel gun, used on their own side 
against the Danes. Verily, in no place more than the battle-field 
does pure intellect make itself felt; and campaigns will no longer 
be decided on the battle-field but in the study and experimenting 
room of the inventor. It may be stated that it takes five minutes 
for a practised marksman to fire fifteen shots froma a muzzle- 
loader ; and this number may fall down to eight shots in five 
minutes, or even less, with a less practised shooter. With a 
breech-loader at least seven or eight shots may be fired in one 
minute. In the words of General Peel, in the course of a public 
address delivered last Wednesday at Huntingdon, ‘‘the worst 
breech-loader is better than the very best muzzle-loader,” “as 5 
to 1.” And this is taking a very moderate view of the capabilities 
of the breech-loading construction, as, with some plans—such as 
that of Snider, which is being adapted bythe British Government to 
50,000 Enfields—as many as 100 rounds have been fired in a minute. 
It isfeven possible to conceive constructions that would afford 
yet greater rapidity of fire, causing a square of infantry, three 
deep, to be able to literally send a huilstone of bullets at approach- 
ing cavalry. 

A TUNNEL UNDER THE CHANNEL.—The following letter has been 
addressed to the Times by its well-known correspondent, ‘‘ Y.” 
We have already referred to the labours of French engineers in the 
same direction:—‘‘Sir, During many years the scheme of con- 
necting France and England by means of a highway under the 
Channel has from time to time been proposed, but it hitherto 
been generally regardedas too extravagant for serious consideration. 
Projects, however, which formerly would |have been pronounced 
absurd have in these days been carried into effect, and we now 
wonder at the ignorance and tardiness of our predecessors respect- 
ing inventions which to us seem excessively — and obvious. 
A few years will probably suffice to determine the practicability 
of solving the great problem of a submarine road to the Continent. 
It is a problem which may well inspire the boldest living engineer 
with apprehension, for failure will cause enormous pecuniary loss, 
and jeopardise even the most solid reputation. Nevertheless, one 
of the most experienced and successful engineers of our time, Mr. 
Hawkshaw, has resolved to grapple with this problem, and he is, 
indeed, actually engaged in the preliminary explorations. 
Although war is the order of the day, and the British public is 
eager for warlike intelligence, yet the following condensed account 
of this peaceful ag may not be unacceptable to your readers. 
Mr. Hawkshaw long contemplated the practicability of this 
enterprise, and has for about two years been engaged in a geological 
investigation of the localities. Borings are now being made at a 
considerable ene in the neighbourhood of Dover, and, by per 
mission of the French Government, between Calais and Boulogne; 
and in the course of this summer explorations will be made in 
mid-channel. Such trials are essential, in order to obtain positive 
knowl concerning the nature, extent, and thickness of the 
strata. It is proposed to carry on the excavation for the tunnel 
from both ends, as well as from shafts inthe Channel. At the top 
of the shafts powerful steam engines will be erected for pumping, 
for drawing up the excavated material, and for supplying power 
to the machinery by which excavation will be effected. The 
tunnel will communicate on the French side with the Northern of 
France Railway, and on the English side with the South-Eastern 
and London, Chatham, and Dover Railways, so that there will 
be an unbroken line of railway communication between London 
and Paris. Mr. Hawkshaw will not be able finaily to decide upon 
the details of this great work until the completion of the borings 
now in progress.” 








Tons. Tons. Tons. Tons. | Tons, Tons. | Oz. 

1854 |64,661,401 | 3,069,838 | 19,899 | 64,005 | 5,974 

1855 (61,453,079 | 3,218,154 | 21,294 | 65,529 | 6,000 

1856 |66,645,450 | 3,586,377 | 24,257 | 73,129 | 6,177 

1857 ete 3,659,447 | 17,375 | 67,393 | 6,582 
64 


1859 |71,979,765 | 3,712,904 | 15,770 | 63,233 | 7,100 | 3,697 | 578,277 
1860 |80,042,698 | 3,826,752 | 15,968 | 63,317 | 6,695 | 4,357 | 628,740 
1861 |83,635,214 | 3,712,390 | 15,331 | 65,634 | 7,450 | 4,415 | 569,530 
1962 |81,638,338 | 3,943,469 | 14,843 | 69,031 | 8,476 | 2,151 | 686,123 
1863 8F,292,215 | 4,510,040 | 14,247 | 68,220 | 10,006 | 3,835 | 634,004 
1864 92,787,873 | 4,767,951 | 13,302 | 67,081 |10,108 | 4,040 | 641,088 























There is thus some reason for the belief that England is feeding 
on her own bowels. The estimated values at the wise of produc- 
tion of these different kinds of mineral produce were, for 1864, 
£23,197,968 worth of coal, £11,919,877 of pig iron, £1,350,699 of 
fine copper, £1,448,959 of lead, £1,082,061 of tin, and. £98,983 
of zinc. The total estimated value for 1864 of England’s 
mineral produce amounts to the enormous sum of £39,479,837, or . 
nearly forty millions. Of this sum £176,299 belongs to the value 
of the silver extracted from the lead, and £195,000 to the other. 
mineral substances worked in smaller quantities. In 1864 not less 
than 2,887 ounces of British gold were obtained, of the estimated 
value of £9,991. 


RalLways IN CALIFORNIA.—Our consul at San Francisco writes 
to the y= en that ‘‘there hus not been so much progress 
in the Californian railway net during the t year as was 
expected, the negociation for foreign capital having been unsuc- 
cessful up to the present time. The Central Pacific Railroad 
Company have completed, and have in perfect working order, fifty- 
five miles of their road; from Sacramento to Colfax the grading 
has been completed for fourteen miles further, and by the summer 
it is expec there will be thirty miles more ready for the loco- 
motive; this will take the line to within twenty miles of the 
summit of the Sierra Nevada, which, at the point it is proposed 
to cross, is 5,286ft. above the level of the sea. The Western 
Pacific, which is to start from San José, and form the connecting 
line between the San José road, and the Central Pacific, joining 
the latter at Sacramento, and passing through Stockton, has 
twenty miles of its road from San José graded, and the rails 
partially laid. The Placerville and Sacramento Valley road is in 
good working order for twenty-six miles, in an east-north-east 
direction from Folsom. The California Central road, from Folsom 
to . Marysville, is. completed to Lincoln, and graded nearly to 
Steaqueiite, The San Francisco and Oakland road begins at the 
end of a wharf extending into the bay, 3,500ft. from Oakland, 
whence it runs through the town to San Antonio, a distance of 
five miles; it will ultimately connect with the San Francisco and 

commencing at the end of a wharf extending 
2,500ft. from the western end of the Eucinal of Alameda, and 
completed to Hayward’s, a distance of sixteen miles, running 
through Alameda«and'San Leandro; it will be ultimately con- 
tinued to connect with the nearest point of the Western Pacific. 
‘Two or three additional horse railroad tracks have been completed 
in the past year, and the city is encircled with them as far as its 
position admits. The California State Telegraph Company have 
completed their line to New Westminster, in British Columbia, 
and extended considerably in different of the State ; they 
connect at Great Salt Lake City with the lines running to the 


Atlantic States. The United States Pacific Telegraph Company 
are making a line also, intended to extend to Salt Lake, It is 
completed to Nevada, 
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THE IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

Tue Iron TRADE: No Improvement : Prevalence of Partial Time : 
Prices : No Movement in Pigs—FAILuRE OF A NoRTH STAFFORD- 
SHIRE BANK — THE IRONMASTERS’ ASSOCIATION: Financial 
Statement: A Labour Question Decided : Movements of the Trade 
on Current Trade Questions—CoaL: Quiet: Im Condition 
of South ire Miners—HARDWARE ES: Dull— 
PROGRESS IN HAM—THE INDUSTRIES OF REDDITCH— 
Boarp or TRADE RETURNS FOR May: Our Foreign Customers 
Specified : The Metallic Fimports. 

In Birmingham yesterday (Thursday), and in Wolverhampton on 

the previous day, there was a large attendance of iron and coal 

masters, but the business done was unimportant. The reports to 
hand are to the effect that since the preliminary meeting very few 
orders have reached this district—indeed, the demand continues 
so small that some firms are not even able to keep their men 
employed half time. The dearness of money has, it is thought, 
much to do with this state of things; but on some hands it is 
considered that the reduction in the rate of discount will not 
materially improve the trade in iron, inasmuch as the demand is 
so very small at the present time. The foreign yy | continues 
meagre, and the prospects of an improvement in this department 
are not bright. The few transactions that are now taking place in 
finished iron are at from 2s. 6d. to 7s. 6d. under the list as a rule. 

In pig iron nothing is being done. Quotations, however, remain 

slate steady. 

The stoppage of Messrs. Harvey’s bank, at Longton, was 
announced on Wednesday morning, and the occurrence was 
alluded to on "Change in Wolverhampton in the afternoon. It is 
not known to what extent the stoppage will interfere with 
business in North Staffordshire. 

The report read at the preliminary meeting of the Ironmaster’s 
Association, held, as we have previously stated, yesterday (Thurs- 
day) week, commenced by alluding to the new rules that were 

upon at the last assembly. One of these rules was to the 

ect that all those firms paying their contributions to the trade 
funds before the Ist of June would thereby become members of the 
association. ‘‘ The amount of call,” — report, ‘‘ was £2 per 
blast furnace, and 5s. for each puddling furnace. Only those 
furnaces were considered liable that were in repair, or would be 
likely to be worked again. The call was made on 118 firms, and 
the amount realised from such calls would have been about £750. 

It was, however, found that several blast furnaces counted upon 

were not in repair, and also several puddling furnaces which were 

not fairly rateable. They have since been struck out. The 
number of firms responding to the call was seventy; the number 
who have declined is eight, and the amount which has been re- 
ceived up to the present is £579.” The report subsequently says : 
—‘*Some time ago a dispute arose at Messrs. Brown and Freer’s 
works as to whether the puddlers were entitled to receive sixpence 
per ton extra for puddling for hoop iron. This is considered an 
innovation by the committee, and they desire an expression of 
opinion by the meeting on this subject to-day. Copies of the 
rules of the Associated Ironworkers have been forwarded to all the 
ironmasters in the district, as also a tabulated form of wages paid 
for puddling in the north of England; this also emanating from the 

Ironworkers’ Association, showing the way in which they work up 

their details.” 

With reference to the dispute at Messrs. Brown and Freer’s 
works the following resolution was come to:—-‘‘ That this meeting, 
having considered the question of the advance of sixpence per ton 
for puddling hoop iron and strip, are of opinion that it is an inno- 
vation and ought to be rescinded.” 

Mr. John Hartley, the chairman of the Ironmasters’ Association 
of South Staffordshire, and Mr. Matthews, are preparing evidence 
to lay before the Select Committee in the House of Commons on 
the masters’ and servants’ bill. Several members of the association 
have also prepared evidence on the miners’ complaints, which they 
will submit in due season. 

Coal has slightly improved in the domestic department during 
the last few days, but manufacturing continues dull. 

At the last conference of the Miners’ National Association, held 
at Glasgow recently, it was reported that the South Staffordshire 
district was rising in respect to the number and condition of the 
miners. This statemeat contradicts the assertion that has been 
made to the effect that this part of the kingdom was being de- 
serted by the miners on account of the shortness of work to be 
obtained. 

The hardware ‘trades of the West Midlands have shown no 
improvement since we last wrote. Some merchants have orders 
on hand ready to distribute so soon as the price of money is 
reduced. In Birmingham business is generally quiet, and in 
Wolverhampton there seems to be no animation at the manufac- 
tories. At Bilston and Willenhall a moderate trade only is being 
done; and at Wednesbury and Darlaston the operatives employed 
at the large works are not so well engaged. In the neighbourhood 
of Dudley the chain makers are fairly employed, and the demand 
for anchors has somewhat improved there, and at Tipton, Stour- 
bridge, and Westbromwich. The nailers in the outlying hamlets 
are tolerably well occupied. 

In the July number of the Art Journal we find some very 
interesting particulars of the arts and manufactures of Birming- 
ham and their progress. The writer stated that twenty years ago 
their efforts to elevate and improve the industries of the town 
were met by indifference, and in some instances active opposition; 
others, wiser, accepted their aid, and were benefitted thereby. 
Until a recent period they did all they could to carry out their 
scheme, and a visit to Birmingham the other day showed that on 
every hand, with. one or two exceptions, improvement in design 
and execution had taken place. ‘‘ In the former,” - the article, 
“there is a marked dane for the better, alike in unity, 
simplicity, and applicability to the — intended, and to 
which the ornamentation is applied. The decorative processes 
of enamelling, mpoussé, and perforating is us to a 
very much greater extent. Bronzing has been more largely 
applied, the colours more varied, and the modelling for the work 
is more skilfully and artistically done; while in chasing we find 
convincing proof that there is at last an ‘idea’ as to the applica- 
bility of certain varieties of ‘mats’ or chasing tools to express 
particular textures or substances. Good casting is also more 
general than formerly, and it is satisfactory to record that it is 
now more generally adopted where stamped work was anges 4 
introduced. Light cast work has taken the place of castings wit 
manifest advantage to the superiority and substantiality of the 
work produced.” The introduction by Messrs. Elkington of fine 
art bronze casting is next alluded to atsome length. This.eminent 
firm have made in all twenty-nine large statues-——eight. in cast 
bronze, and twenty-one in deposited copper. In ornamental brass 
founding there is a change for the better; in cabinet brass found- 
ing there is Ragen advance as regards ——ee _— and ia 

fittings the progress is more apparent, alike in design, con- 

p fhe roy and finish ** Parksine,” E valnaihe material in fine art 
works, the invention of Mr. Alexander Parkes, of Birmingham, 
is next noticed; and a new and expeditious method of stamping, 
the invention of Mr. Daniel J. Fleetwood, metal merchant, is also 
described. The writer regrets “‘to record but little advance, as 
evidenced by the papier mache trade.” In glass, on the contrary, 
‘*may be recognised the evidence of an acknowledgment of the 
true style of working and decogation;” whilst the genre trades of 
the town, such as buttons, dress fastenings, and other small 
wares, are now produced ‘‘ with far: more attention to external 
appearance than they were formerly, and new materials have been 
introduced on which to operate.” The School’ of Art does not 
afford accommodation sufficient for the number of students willing 
to join it. 





and $ 
The industries of this situated 
fish-hook, and fis nck. It Se ceed thet ths 
t-named trade itch a.short time sub- 


was localised at 
pens oe Pr Beemp gerbe ox We need not here. re 
described process of needle-making. It is computed upwards 
of one hundred millions are made Sedikiy inn the town ahd maigh- 
bourhood. Pins are only manufactured at one establishment here. 
Fishing-hooks and tackle are prog@uced at many works; and there 
Le ae op yy ay yg 
employment to som ve thousand persons, 
prima el epg Lg a The hours of labour vary from nine to 
eleven hours a day; and there is no doubt that the pro exten- 
sion of the Factory Act to this town and neighbourhood will be 
beneficial. ‘‘ It will be credited,” says the writer, ‘‘ that 
mere infants of five and six years old are employed.” The town is 
now in a prosperous condition, and evidences considerable progress. 
The Board of Trade Returns for May show an increase in the 
value of the exports of British manufactures and produce on that 
of the previous month of more than half a million, nearly two 
millions less than that of March, and two-thirds of a million in 
excess of February’s return. The declared value was £15,870,131 
against £13,194,758 in the corsesponding month of last by an 
£14,176,640 in that of 1864. Fire-arms exhibit a value o £32,011, 
against £39,259 in the corresponding month of last year. tlery 
fell from £36,025 in the corres ing month of last year to 
£22,868, the decline in the exports to the United States accounti 
for nine-tenths of the difference. Hea ware dec: 
from £56,667 to £46,641, the principal falling-off being in the 
exports to France and Australi he lighter kinds show a 
smaller decrease, from £287,046 to £277,087; Russia, the Hanse 
Towns, Brazil, and Prussia contribute to the deficit, but the 
United States exhibits an increase from £12,512 to £32,375. 
The value of the steam engines exported was £118,739, as com- 
poe with £173,322 in the corresponding month of last year; the 
ecrease extending to the exports to every market except British 
India (which shows a large increase) and Australia. er kinds 
of machinery declined from £329,501 to £256,394, the exports to 
France alone returning a slight increase, and India and Egypt 
showing the largest falling-off. In the metal trades the value of 
the iron and steel exported during the month shows an increase 
from £1,257,270, in the corresponding month of last year, to 
£1,560,044. Pig and puddled iron fell from £160,062 to £127,951, 
the decline extending to all countries except Holland. Bar, angle, 
bolt, and rod iron rose from £171,053 to £199,505, the increase 
being general, except to the exports to the Hanse Towns and 
Holland, and a clight decline in the demand from Italy. 
Railroad iron also increased from £382,881 to £568,172, 
Russia, Prussia, the United States, British India, and North 
America contributing to the additional value of the exports 
as compared with May last year. Iron wire rose from 
£35,389 to £41,589, exclusive of telegraph wire and ap tus, 
which also exhibits an increase from £29,381 to £36,060. Castings 
rose from £08,365 to £81,395, the increase extending to Russi 


Brazil, British India, and the United States. Hoops, sheets, an 
boiler plates return a value of £171,393, against £124,933 in the 
same month of last year, the increase extending to all the principal 


markets except Russia and Prussia. Wrought iron advanced from 
£253,283 to £272,134, Russia, British North America, and Australia 
taking the extra supply. Unwrought steel rose from £61,458 to 
£94,052, the exports to all countries showing in the increase. 
Copper and brass shcw a larger increase as compared with the cor- 
responding month of last year, an advance from ‘£232,538 to 
39,702. Unwrought copper rose from £12,602 to £83,533 
France contributing more £50,000 towards the increase, and 
British India nearly £12,000. Wrought and partly wrought copper 
increased from £176,369 to £227,232, extending to all countries 
except France, Turkey, Egypt, and the United States, the exports 
to British India showing the largest increase. Brass rose from 
£19,234 to £22,551. Lead increased from £35,763 to £51,625, China 
and Hong Kong mainly swelling the additional value; and zinc 
from £8,434 to £8,500. Unwrought tin fell from £34,251 to 
£30,408, France alone showing an increase; but tin plates rose 
rant £137,925 to £142,301, France in this case alone exhibiting a 
ecline, 
The metallic imports were as follow :— 


1866. 1865, 


Tons. Tons. 
Bar Iron cc se co co ce B694 oe oo ce co ce eo 1,153 
Unwrought steel .. os os 181 we oe 00, cf oe oe 14 
Lead .. os co co oo 06 SOBL se ce ce co cc co 1,670 
Zine se oe cc co ce co SOIL ce co ceo co co oe 3996 
Unwrought tin.. .. ee 451 10 ce ce ce co oe 60 
Copper ee cc ec ce ce S875 ee oe oo «6 os co 1,726 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

Tue Iron TRADE: Business Inactive; Old Contracts Fast Running 
Out: Injurious Effect of the Ten per Cent. Rate of Discount : 
Reduction in Wages Determined upon: The Demand from the 
Foreign Markets : Downward Tendency of Pig Tron—THE STEAM 
AND House Coa TrapeEs: Zhe Colliers’ Application for a Rise 
in Wages: A Strike Anticipated—NOTICE TO ALL HANDS AT THE 
TRONWORKS : General Reduction in Wages—DASTARDLY ACT AT 
THE HiRWAIN WoRKS—MEETING OF THE EBBW VALE COMPANY 
(LimITED)—CENTRAL WALES EXTENSION RAILWAY: Completion 
of the Builth Wells Bridge. 

THE iron trade of the district is decidedly inactive, and as the old 

orders on the books are nearly worked out—in fact, there are not 

more than sufficient to last for a couple of months or so at many 
of the establishments—undoubtedly makers will be obliged to resort 
to short time unless something like a revival takes place. At all 
the works notices have been posted up announcing that a reduction 
of wages will take place at the expiration of the month. The 
reduction, it is understood, will amount to at least 10 per cent. 

This is nothing further than has been anticipated in the reports 

from this district in Taz ENGINEER for the past fortnight, but it 

must be confessed that it has come rather earlier than was expected. 

The home market is extremely dull, and great disappointment is 

evinced at the rate of discount being kept up at 10 per cent. But 

few transactions have taken place, and so long as money remains 
so dear as it is so long will the iron trade suffer from the scarcity 
of orders; in fact, buyers cannot be expected to enter into engage- 
ments under present circumstances; and now that makers have 

determined to reduce the wages of their men, oy will be in a 

better position to concede a reduction in the price of iron, which 

will doubtless have a favourable effect, At present the foreign 
trade almost entirely depends on the States, British North America, 
and the northern markets of Europe, and should Russia and 

Sweden, who are good customers, be forced to take part in the 

present conflict raging on the Continent, the consequences will be 

most serious. During the t week hardly an order has been 
placed on foreign account. Business, however, with America bids 
fair to be tolerably brisk, and there are grounds to believe that in 
the course of the present quarter some of the Indian contracts 
which were withdrawn will make their re-appearance. Pig iron 
tends downward, and it is now clear that the Mist quarter’s quota- 
tions are not likely to be seen again for perhaps a long time. 
Steam coal proprietors are busy, and orders on foreign account, 
chiefly from the Continent, come in freely. The demand for 
steam for the home trade is likewise active, and large quantities 
continue to be sent by rail to Birkenhead and the inland markets. 
In the house coal trade proprietors complain of the decreased 
demand; prices, however, are maintained, The colliers employed 
in the Rhondda Valley appear determined to stand by their 
month’s notice for an increase of wages, and they have held 
meetings, private and public, calling sg those who have not yet 
given notice to do so forthwith. masters, ever, are as 
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only enough to carry them on for another six weeks or two months, 
Asensed 1 edvioshte 05 Mel a taseting Yor foe purpens off ommider- 
leem: e to hold a or the p 0! 
ing their present position and future pros and the result 
their deliberation was to give notice, as 
tion in wages. The in of the step taken created a 
of profound regret among the workmen and the general public 
the district, but it is Tey beg that the men’s good sense 
will lead them to fall in with the new scale of payment, which itis 
stated will be about 10 per cent. less than the present scale, It is 
foamy of the ment wil ba Siegeteed With albiguiia: in eonsegecaee 
Inany oO e men er ln consequence 
of the decrease in the make of iron, " . 
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ieces of cold iron into the rolls, w ca 
and di ent to the machinery. 
that the perpetrators of the act were some of the hands w 
othe ans oleae f the Ebbw Vale Iron Co 

e second ordi meeting of the w Vale Iron Com 
(Limited) was held last Friday, at the London Tavern, Me. 
Aspinall Turner in the chair. The report, which has already 
appeared in THE ENGINEER, was adopted. In reply to questions 
put, the chairman said the company.was necessarily under arrange- 
ments with many railway contractors, but om were under no 
guarantee. The total expenditure would be £2,300,000, or two 
millions and a- at the outside, £30 a share would give 
£2,400,000, and there was no chance of more being called up. He 
accounted for the low price of the shares by the number of persons 


£2 
ee 


It is conjectured 
were 


who wished to sell; but relying u the value of. the property, 
he advised them all to hold. 1 dividend of 95 por ent, parabens 
was then dec! less 10 cent. interim dividend already dis- 


tributed. Mr. Platt, P., and Mr. King were re-elected 
directors; Mr. A. Darby was re-elected ing director, and 
Mr. F. Turner was elected to the vacant seat at the board occasioned 
by the retirement of Mr. Robinson. Mr. Ricketts moved that, with a 
view to the reduction of the capital, the —— be wound up 
voluntarily, and a new company formed er the name of the 
New Ebbw Vale amen (Limited), with shares of £30 instead of 
£50 each. Mr. F aL the solicitor, ruled that such a propo- 
sition was opposed to the constitution of the company, and pointed 
out other practical difficulties in the way of ed gay which 
was withdrawn. The auditors were re-appointed, and the pro- 
are aan ted with the usual vote of thanks to the chairman 


tors. 

The bridge, which was designed, constructed, and erected 
Messrs. J. Campbell, Evans, and Co., of Greenwich, for v4 
Central Wales Extension Railway over the Wye, near Builth 
Wells, has been completed. It is in two spans of 88ft. each, and 
consists of two wrought iron girders, each nearly 200ft. in length, 
and spanning both i on the continuous principle. On 
these main girders are p) cross bearers, also of wrought iron, 
and supporting a i iron platform, to which the rails are 
secured at the abutments, which are 42ft. high, the ends of the 
girders rest on a series of rollers to allow for the motion due to 
the variation of length by changes of temperature. The bridge 
was constructed close to its intended site, and was placed in posi- 
tion by means of rollers, and without the aid of expensive 
~— i Mr. W. Fairlie superintended the carrying out of the 
works, 


SCOTLAND—ITS TRADE AND OPERATIONS. 


(From our own Correspondent. ) 

Tue Giascow Pic Iron MarkeT—Stocks oN Hanp In Yarps— 
SHIPMENTS DURING THE PAST WEEK—PRICES OF MALLEABLE 
Iron—EXports OF IRON AND COAL DURING THE Past WEEK 
—COoALs, Prices AND SHIPMENTS—THE DISPUTE BETWEEN 
EMPLOYERS AND EMPLOYED—SUBMISSION OF THE MINERS TO A 
RepvucTion oF PAY—LAUNCH OF THE SusseEx—THE Coar- 
BRIDGE TIN-PLATE WORKS. 

Tue pig iron market was strong during the early part of last 

week, when as high as 57s. 9d. cash was paid; since then the price 

has slightly given way, and to-day (Wi esday) down to 56s. 3d, 
cash was acce’ closing steady at the following quotations :-- 

Pig iron, Mixed Nos. Warrants, 56s. to 56s, 3d.; No. 1, G.M.B., 

57s. to 57s. 6d.; No. 3, 56s. to 56s. 6d.; Gartsherrie, No. 1, 

64s. 6d. to 65s. 

Owing to the colliers’ strike there are now only 74 furnaces in 
blast, against 136 a month ago. The stock of iron in Connell and 
Co.’s yards is 443,486 tons; and there are warrants in circulation 
for 422,265 tons, In canal the stoc’: is 70,507 tons. 

The shipments of this altho good, are somewhat under 











those of the of last year. Foreign and coast- 
wise were as follows:— 
Ports. Foreign. Coastwise. Total, = — 
Tons, ‘Tons, Tons. Tons. 
Glasgow... «2 «+ 3,577 con 2,183 oe 5,710 - 2,716 
Port Dundas... .. — oe 45 oe 45 o 40 
Greenock os oo 857 . _ ee 557 oe 5 
Ardrossan «. «2 731 « 2,166 oo 2,897 oe 5,651 
TrOOn «6 of of —= es 150 oe 150 ee 15 
Ayr oo ew eo = 7a 180 ee 180 oe 609 
Grangemouth® .. 1,672 o. 622 ee 2,294 ° +794 
os cc os 1,479 oe 25 oe 1,604 oo 3,017 
Alloa & Charlest’nt _- 50 oe 58 — 
Bo’ ow oe = oe 175 oo 175 oe 772 
Total «se «. 8,016 o 5,546 «+ 13,562 «+ 14,619 


In manufactured iron there is no material in the 

during the last week; prices may be quoted as follow :—Malleable 

common bars Py ton—Govan, £8; Ww, 
lds. to £8; 
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tons; castings, 17 tons; wrought beams, ; ditto manufactures, 
£90; ditto nails, 5} tons; ieee £75; to Nantes—pig, 155 
tons; to Oporto—pig, 91 tons;-bar,-58} tons; hoop, 370} tons; nail- 
rod, 734 tons; sheet, sg i ag Port New Zealand— 
bar, ; castings, 74 tons; cast, } fons ditto hollow-ware, 34 
tons; wrought anchors, } tons; rods, 2} tons; wire rope, 5} tons; 
to Quebec and Mon —pig, 150 tons; bar 185} tons; wrought 
anchors and cables, 9 tons; ditto nails, 74 tons; ditto rivets, 4} 
tons; le tubes, 9} tons; hoop, 7 tons; wire racks, £6; to 
8 —har, } ton; wrought boiler, 114 tons; di £100; 

nS; 


r, 44 tons; cast, 14 tons; 
ditto pots, £287; saone, # tons; hoop, 10 tons. From Greenock 
to Mauritius—Cast, 3 tons; ditto hollow-ware, 7 tons; ditto 
grates, 514; ditto pipes, 974 tons; ditto pots, 11 cwt.; wrought, 184 
tons; ditto rivets, &c., 5} tons; galvanised sheets, 54 tons; to 
Quebec —pig, 552 tons; to St. John’s, Newfoundland—pig, 5 tons; 
hoop, 2} tons; ’cast manufactures, £101. From Grangemouth to 
Cronstadt—cast pipes, 190 tons; to Danzig—pig, 500 tons; to Dun- 
kirk—pig, 450 tons; to Hamburgh—cast pipes, 64 tons; to Kiel— 
pig, 80 tons; to Kostock—pig, 25 tons; castings, 35} tons; to Rotter- 
dam--pig, 300 tons; castings, 4} tons; to St. Petersburg—pig, 100 
tons. From Leith to Antwerp, Copenhagen, Dunkirk, Hamburgh, 
Rotterdam, and Stethin, of pig, a quantity. 

In coals, prices have undergone no change since our last. 
Orders have been considerably diminish on account of 
the general blowing out of the blast furnaces. The follow- 
ing are prices current :—Coals, plain and common hard, for 
shipping, per ton of 20 cwt., laid down, 9. to 9s. 6d. ; 
best splint, 9s. 6d. to 10s.; Wishaw household, for shipping, 9s. to 
10s.; dross, laid down, 5s. 6d. to_8s.; household, best quality 
delivered, per wagon of 24 cwt., 12s. to 14s.; second qualities, 
per ditto, 10s. to 13s.; steamboat, per ditto, 10s. 6d. to 12s. 6d., 
gas coals, per ton of 20 cwt., 9s. to 19s.; Kirkwood, per ditto, 13s. 
to —s.; Rovanhall, per ditto, 17s. 6d.to —s.; Lesmahago, per 
ditto, —s. to 30s.; Muirkirk, No. 1, per ditto, 19s. to 20s.; Bog- 
head cannel coal, per ton at Bo'ness, 60s. to 70s. The following 
advices of coal shipments show an amount greatly under that of 
the corresponding week of last year. The returns are :— 





>, — . Same week 
Ports. Foreign. Coastwise. Total. last year. 
Tons. Tons. Tons. Tons. 


ada 6a Se. ce SA i es Rs a ws. 
Greenock® ., .. .. 1,254 . oo co 1,254 oc oo 2,506 











Ardrossan .. «2 «+ 3,003 .. os 2,205 oo os 3,298 «2. «- 4,508 
Irvine (two wecks) «6 — oe «+ 819 «we of 819 we oe 726 
Troon... .. «+ of SLIA oe oe 7,067 «2 «10,681 .. «. 11,013 
AT co «s cf 08 “= ce c6 = ce of —=_ oe oo St,183 
Grangemouth .. «+ 2,545 .. «6 — oe oo 2,545 «. «- 2,774 
Bo'ness oc «2 co G28 oe oo 709 .. oo 1,587 .. «- 759 

Totals... «o- 9,561 +. «2 15,080 .. 0624,641 «2 «- 40,922 


Coals exported to the following ports last week:— From Glasgow 
to Buenos Ayres, 135 tons; to ee 1163 tons; to Demerara, 
363 tons; to Oporto, 13} tons; to West Coast of Africa, 39 tons. 
From Greenock to Demerara, 640 tons; to Matanzas, 418 tons; 
to Mauritits, 400 tons; to Porto Rico, 205 tons; to- St. John’s, 
Newfoundland, £134. From Ardrossan to Bayonne, 206 tons; 
Copenhagen, 234 tons; to Nantes, 190 tons; to Quebec, 465 to’ 
From Grangemouth to Dram, 150 tons; to Faxoe, 130 tons; to 
Hamburgh, 464 tons; to Kiel, 50 tons; to Havre, 240 tons; to 
Korsoer, 16 tons; to Memel, 428 tons; to Rostock, 350 tons; tb 
Stockholm, 385 tons; to Wolgast, 280 tons. From Leith to 
Brako, 120 tons; to Cronstadt, 368 tons; to Hamburgh, 135 tons. 

The dispute between employers and ——e in the iron trade 
about the hours the latter should work and the wages they should 
receive is still very fierce, and although the workmen are in many 
instances yielding and returning to their work, yet there are some 
branches of the trade, such as blacksmiths and ship carpenters, 
who are keeping aloof from some of the works where they were 
out on strike previous to the lock-out. Such conduct is exaspe- 
rating the masters very much, and thé general feeling among them 
is another lock-out. A meeting of employers was held on Tuesday, 
which has been adjourned for another to be held later in the wee! 
when, if the workmen alluded to still remain obstinate, it is 
sz that another general lock-out on the Clyde will be the 
result. 

In Coatbridge the men have in a great measure submitted to a 
reduction of wages. The prompt action the ironmasters took in 
blowing out upwards of one-half of their furnaces in blast would 
seem to have frightened the men into compliance accelerated by 
splits and quarrels amongst themselves, 

On the 28th ult. Messrs. Barclay, Curle, and Co., launched from 
their building-yard at Stolecross, a very fine iron sailing-ship of 
about 1,300 tons register for George Marshall, Esq., London, she 
is named the Sussex, and will be commanded by Captain Davids 
Wishart. Her principal dimensions are :—Length, 220ft.; breadth, 
3dft.; depth, 22ft. 

For some time past the makers of malleable iron in Coatbridge, 
owing to the rig in pig iron and the lock out on the Clyde, may be 
said to have been doing little or nothing, and what they did do was 
at aloss. From such a scene it is pleasant to turn to the Coat- 
bridge Tin-plate Works, where, during the whole of the dull trade, 
all has been bustle and activity, working night and day and totally 
unable to supply the demand; and that they have not been work- 
ing for nothing may be inferred from the fact that they are at pre- 
sent erecting buildings and machinery which, when finished, will 
nearly double their present output. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 


LiveRPOOL : Public Works in the Manufacturing Districts : Report 
of Mr. Rawlinson, C.E.—THE SEWAGE QUESTION AT BLACK- 
BURN—LEEDS WATER SUPPLY--ENGLISH VLATES ON A CALLAO 
Fort—-BRADFORD AND THE EXHIBITION OF 1867—HvuLL Dock 
Company : Progress of the Undertaking—StateE oF TRADE: 
Sheffield: South Yorkshire: Leeds :~ Eincolnshive — Nortu- 
Eastern District: The High-Level Bridge: Trade at West 
Hartlepool : The Cleveland Iron Trade: Launch of a Steam 
Dredger : Steam Shipping. 

Mr. Raw tyson, C.E., government engineer, has presented to the 

President of the Poor Law Board an interesting report as to the 

progress of the public works undertaken in the cotton districts 

under the Public Works Act. The report embraces the three 
months from the Ist of January to the. 31st March, 1866, and shows 
the amount of work executed and money expended on the same 
during that period. The amount of money set apart for public 
works in the distressed cotton district under the provisions of the 
Public Works (Manufacturing Districts) Acts, 1863-64, was 
£1,850,000. Out of this sum there has been allotted to the local 
authorities from time to time, upon reports and under the sanction 
of the Poor Law Board, a sum of £1,846,082. Some of the works 
will be completed within the estimates made; and in other cases 
projected works will not be commenced, so that probably not more 
than £1,800,000 will ultimately be taken up. The total amount 
advanced up to 3lst March last was £1,343,806. The amount 
which appears to have been expended at that date was 
£1,177,701 4s. 10¥d. The entire length of sewerage and 
drainage works executed at the same date was 560,161 lineal yards, 
or about 318 miles. The total area of paving and other surface 
works of street and highway improvements completed on the 31st 

March was 2,131,167 superficial square yards or about 440 acres. 

In twenty-two places works were completed on the 31st March, 

namely, Adlington (Chorley), Bowdon, Bredbury (Stockport), 

Brindle, Cuerden, Darcy, Lever, Denton, Edgworth, Euxton, 

Glossop, Handforth, Hazel Grove, Heaton Norris, Little Lever, 


* Besides 610 hhds, foreign. 








wtlgythe public health ha been 
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‘public parks also afford means of enjoying fresh 
creation to the vast number who frequent them. 

In Vice-Chancellor Wood’s court an injunction has been applied 
for to restrain the mayor and corporation of Blackburn from — 
ing the sewage of that town into the brook called the Blakeburn, 
or Blakewater, or into the river Darwen, so as to pollute those 
streams and occasion a nuisance. His Honour, after adverting to 
the various defences raised, granted an injunction against the 
jpeg to — —_— from the —— cbatine the so as to give 

em time to take the necessary steps for i e nuisance, 

The Waterworks committee of the Leeds town council have 
been seeking for a source whence the borough can be supplied 
more abundantly with pure water than at present. The members 
of the committee have visited various localities in Upper Wharfe- 
dale and Nidderdale. Principally their attention has been directed 
to the waters of the Washburn and Skirfare rivers, and the result 
is a decided preference of the committee for the former. The 
Washburn has its source in the fells of Simon Seat, behind Bolton 
Abbey grounds, empties itself a little above Pool Bridge. The 
softness of the is its great recommendation. A report on 
the subject will shortly be presented to the council by Mr. 
Filliter, C.E. 

Itis understood that the iron plates with which the turret fort at 
Callao (recently assailed with little success by a Spanish squadron) 
is covered, were manufactured at the Atlas Works, Sheffield. 

On Friday a meeting was held at Bradford to determine whether 
the space allotted for Bradford fabrics in the Paris Exhibition of 
1867 should be accepted for a collective or individual display. 
The attendance ee representing the textile fabrics of 
the district was only small. The iron trade was strongly repre- 
sented. After some discussion the following resolution was 
adopted: —‘‘ That in the opinion of this meeting an individual 
display of the textile fabrics of Bradford is preferable to a collec- 
tive display in the forthcoming Exhibition in Paris, and that the 
council of the Chamber of Commerce be recommended to accept 
the space allotted to Bradford, and to apportion it amongst indi- 
vidual goed 

Mr. W. Wright, late deputy-chairman of the Hull Dock Com- 
se , has been appointed chairman in succession to Mr. T. Fair- 

nk. Ata meeting of the company on Friday Mr. C. Simpson, 
who was called to the chair, made some leugtey remarks on the 
p of the port during the last fifty years. At the close of 
1815 the gross income of the company was under £23,000 per 
annum. Prior to the construction of the Junction Dock, which 
was opened in 1829, he recollected the little Caledonia steaming in 
the docks. At the close of the year, after the opening of the 
Junction Dock, which cost £165,000, the gross income of the com- 
pany was only increased to £29,500. The Railway Dock was next 
constructed, and was opened in 1846. It cost £123,000, the gross 
income of the company having increased to £59,000 per annum. 
The Victoria Dock was opened in 1853, having cost £456,000. It 
had recently been extended, and an additional timber pond con- 
structed, at a cost of £160,000. In 1853 the gross income had 
risen to £65,000, being about £6,000 in seven years. From 1815 
to 1853 no jess a sum than £904,000 had oon expended in 
additional dock accommodation. Since the bill of 1 £105,000 

m spent in additional warehouse convenience. Thus the 

income had increased from £23,000 in 1815 to £65,000 at the 

ning of the Victoria Dock. Mr. Simpson then alluded to the 
bill of 1861, authorising the raising money for the West 
Dock. Of that money the shareholders had subscribed £450,000 
new share capital. here was a good deal more wanted, and 
he _— the meeting to assist the directors in getting the required 


capi 

No improvement is reported in the state of business affairs at 
Sheffield. Complaints are universal of the extreme dulness of the 
home markets. Though orders have come to hand slowly work- 
men have, on the whole, been fairly employed in completing old 
orders before the end of the half year. With the Continent 
business continues very languid. ith the actual outbreak of 
war the previous suspense has ended, and some orders held back 
during the suspense are now coming to hand. The Indian orders 
are small, and there is less doing than usual with Australia. 
There is ‘still a moderate business doing for Canada and the 
United States, but the uncertainty as to the tariff in America is so 
great that manufacturers, pote in the steel trade, are proceed- 
ing with caution. There are continued complaints of the dulness of 
the steel wire and general steel trade. The heavy branches have not 
improved but there continues to be a very large demand for 
Bessemer steel for general railway material. The demand for 
house coal for London from the South Yorkshire district is more 
than an average at this season of the year, partly owing to the 
diminished quantity of coal that has been brought into the 
Thames from the northern collieries. For the Eastern Counties 
and other markets there is a good demand, and prices remain ve 
regular. For steam coal to Grimsby, and to Keadby for Hull, 
the inquiry has not been so good as heretofore. For Lanca- 
shire and Sheffield the inquiry is fully equal to the supply. 
The coke trade is also good. The Leeds Chamber of Com- 
merce, reporting upon the iron, machine, and engineers’ tool 
trades of that town and district, observes: — ‘Very few 
orders have been received for any descriptions of iron. The 
makers of merchants’ iron are doing little. For better sorts the 
makers have still some fair orders in hand. The machine makers 
are reducing the number of hands, many orders, especially for flax 
machinery for the Continent, having been countermanded. The 
engineer tool makers continue fairly employed. The locomotive 
and railway plant makers continue busy. The cut nail trade is 
not quite so good as before.” Commencing with this week the 
Midland Railway Company will grant through rates from the 
various collieries in South Yorkshire to all stations on the Great 
Eastern Railway. This arrangement has given great satisfaction 
to the colliery owners, and it is not improbable that the Great 
Northern Company will give the same facilities, deeply interested 
as they are in the coal trade of South Yorkshire. The Lincolnshire 
iron trade is stated to be brisk; near Keadley two fresh furnaces 
are about to be opened. The valuable quality of the ironstone is 
proved by the large tonnage which is weekly sent to thte Midland 
Counties, and also to Sheffield. This tonnage is 7 increasing, 
and more stone is being carried away by river and railway than is 
turned into iron in the district itself. 

With respect to the north-eastern district, we may observe that 
the damage occasioned to the High Level-bridge, by a recent fire, 
has been nearly repaired. Foot passenger traffic was resumed on 
Monday. The owners of the West Hartlepool collieries, Messrs. 
Morrison and Co., have commenced to run screw steamers with 
coals from that port to the London market. Depression in the 
London freight market is solely attributed to screw colliers, some of 
them carrying coals at 4s. per ton by yearly contract. The Trinity 
House Board, during the past week, have placed a very large 
bell buoy on the Longscar rocks to signal marines off this dan- 
gerous reef. The rolling mills at Middleton, belonging to Messrs. 
Richardsons, Dentor, Duck, and Co. (Limited), are at present 
closed. The Hartlepool rolling mills are expected to open out in 
a week or two. The West Hartlepool mills are in full operation. 
In consequence of the recent fall in pig the masters intend to re- 
duce the wages of their men to the extent of 10 per cent. Themen 
demur, but it is stated that if they do not consent to a reduction 
by the 12th inst. smaller wages will be offered to them. Shipbuilding 
on the Tees is considered to be in an unsatisfactory state; one 
firm, Messrs. Backhouse and Dixon, have decided to close their 

ard. On Monday a screw steamer launched from the yard of 
ell T. N. Bennie and Co,, of Middlesbro’, made her trial trip. 
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from the designs of their engineer, Mr. T. Meik, 

will work to a depth of 25ft., raising from 200 to 250 tons an hour. 
The dredger is also fitted with powerful cranes, worked from the 
engines, by means of which the vessel may be moved fore and aft 


ment, Messrs. Fossick and ir, Stockton, have supplied tha 
engines, which are of 90-horse power. Onthe starting side of the 
engine there are wro iron instead of cast iron columns ; con- 
sequently more room will be obtained for access to the working 
parts, and the weight of the engine will be considerably lessened. 





PRICES CURRENT WOF METALS. 
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CopreR—British—cake andtile,| £ s. d. £ 8. d.) £ 8. du £8 ds 
per oo e+ | 82 0 0.. 86 0 0] 85 O 0.. 86 0 O 
-| 84 0 0,. 89 0 0; 88 0 0.. 89 0 YU 
86 0 0.. 91 0 0] 909 0 0.. 92 0 0 
92 0 0.. 96 0 0| 93 0 0..94 0 0 
83 0 0.. 88 0 0) 99 0 0.. 92 0 0 
000.000; 000.000 
80 0 0.. 0 0 0} 80 00... 00 0 
78 0 0. 0 0| 7810 0..79 0 0 
00 7% 008 © 01-48 © ® 
216 6 cash. 215 cash. 
700. 75 0} 800.. 8 5 0 
606... 6:0 Ci 7°06... 7 8 8 
Staffordshire..| 810 0.. 0 0 0] 815 ©. 0 0 0 
Rail, in Wales ......sece00ee| 610 0.. 615 0| 700.. 7 5 0 
Sheets, singlein London ....| 1010 05. 0 0 0/1015 0.. 0 0 0 
Hoops, first quality..........| 910 0.. 915 0] 915 0.. 0 0 0 
TEES. ccscececcsecsevesse |. 6 - On. OS OB 6. 2 8 8 
DED ~ cscccieenescecori a Cane Sane és Se 
LEAD, Pig, Foreign, per ton....| 20 0 0.. 0 0 0| 1810 0., 18 15 0 
English, W. B...... esoccccoe | OO 8 Ge WD OH 13 0... 6 9 8 
Other brands 20 0 0..20 5 0} 19 0 0..19 5 0 
Sheet, milled 2110 0.. 2115 0] 20 0 0.. 0 0 0 
Shot, patent 240 0.. 0 0 0] 2210 0.. 0 0 0 
Red or minium 22 0 0.. 23 0 0] 2015 0.. 0 0 0 
White, dry....+++ ---/29 0 0. 0 0 0} 200... 000 
Ground in Oll...ceccecceeee 28 0 0.. 30 0 0] 2610 0.. 0 0 0 
Litharge, W.B...ssccccccceee | 2415 0.. 25 0 0] 23.0 0.. 0 0 
QUICKSILVER, per bot. ...... oo] 2 @ 0.40 @ 0.8.6 &. &:9 
SPELTER, Silesian, per ton......| 24 0 U.. 0 0 0) 22 5 0.. 0 0 
English sheet ........ 2310 0.. 0 0 0] 26 0 0., 2610 
White zinc, powder. . 000.000 000. 00 
STEEL, Swedish faggot 00 0.. 0 0 0} 16 0 0., 0 0 
Keg. ccccccccccccccs 000. 0001500, 000 
TIN, Banca, per cwt. 818 0. 0 0 9) 4150. 000 
Strai' 315 10.. 31610) 41210, 413 0 
31710... 318 0} 414 0., 0 8 O 
43 0.. 4 5 0} 415 0., 416 0 
4 0.. 4 6 0} 416 0... 417 0 
460... 48 0} 4190. 500 
686. 13 @ 88 Ge @ O 8 
tit 0.. 112 Of] 1 8 6.000 
208 0. 813 01.1 8 6. 0 0 @ 
118 0.. 20 0] 1144 6. 000 
PRICES CURRENT OF TIMBER. 
1866. , 1865. 1866. | 1865, 
Per load— £e2 0/2024 Perlead—2# e284 8 458. 
Teak .... -11 10 19.10 |12 0 13 10 || Yel. pine, per reduced ©. } 
’ . 3 5 415| 310 415 || Canads, 1st quality 17 1020 0 18 028 0 
yel + 915 310] 215 315 Qnd do... 12 10 14 10) 33 0 1410 
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APPARATUS FOR SAVING LiFe AT SEA.—A curious apparatus 
for this purpose was exhibited a few days ago in the Serpentine. 
The person is placed on his back in a sort of elliptical shell, 
stuffed, we presume, with cork. By means of a winch handle, 
provided, by the way, with but little emrpy = 4 gear, the person 
to be bathed or to be saved, turns round a little screw propeller, 
by which he is supposed ‘to drive, and also to guide (if ible 
the safety apparatus. Et voila tout. Desens’ bath and safety 
apparatus is the invention of a foreigner, and we are always 
hospitably inclined towards importations, yet we fear that Mr. 
Desens is losing his time. We see scarcely any advantage in his 
apparatus over a belt, which, of course, a man able to swim the 
least would much prefer. In case of shipwreck the apparatus 
affords no more protection against cold and exposure; and its 
great bulk would, reckoning one to each passenger, make up a 
cargo in safety apparatus alone. The only way in which it might 
be preferable to a common belt is the possibility that it may keep 
off the sharks. 

THE RaiLway STaTIsTICS OF THE UNITED KinGpoM.—The 
following table shows the total length, the capital, number of 
passengers conveyed, receipts, and es expenses of all the 
railways in the United Kingdom during the years 1854 to 1864 


inclusive :— 
Total for United Kingdom. 


Number of pas- | 
sengers conveyed | Total of trattic 





Length Total 








of lines | capital paid | (including season receipts. Total of 

2 | open at} up (shares, ticket holders). working 

Ss = = por expenses. 
m | ofe at the e Per Per 
year. |ofeach year.) Total. | miie,| Total. | mite, | 











£ No. | No.| £ pe 
1854) 8,054 | 286,068,794 | 111,206,707 13,407 | 20,215,724| 2,510) 9,206,205 
1855] 8,280 | 297,584,709 | 118,595,135 |14,323 | 21,507,599 | 2,597 | 10,299,709 





1856} 8,707 595, 129,347,592 |14,855 | 23,165,491 | 2,660 | 10,837,456 
1857] 9,094 | 315,157,258 | 139,008,898 |15,395 | 24,174,610) 2,659 | 11,240,239 
1858] 9,542 | 325,275,507 | 139,193,699 [14,587 | 23,956,749) 2,516 | 11,668,225 
1859] 10,002 | 334,362,928 | 149,807,148 [14,980 | 25,743,502 | 2.573 

1860} 10,433 | 348,130,127 | 163,483,572 | 15,669 | 27,766,622 | 2,661 | 13,187,368 


ns 


1861} 10,869 | 362,327,338 | 173,773,218 | 15,988 | 28,565,355 | 2,628 | 13,843,337 
1862) 11,551 | 385,218,438 | 180,485,727 115,625 29,128,558 | 2,522 | 14,268,409 
1863] 12,322 | 404,215,802 | 204,699,466 16,612 | 31,156,397 | 2,528 | 15,027,234 
1864) 12,789 | 425,719,613 | 229,348,664,/17,933 33,911,547 | 2,651 | 16,000,308 


The total capital includes subscriptions by some of the railway 
companies to other und i = was in meget ~ sum 

id up by £13,135,099 in 1864. e net receipts of each year 
=, of yin an ‘Saud by subtracting the totals of the wiles 
expenses from the totals of the traffic receipts. 
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Ere ' ; the “most useful system of i nicati yet dis- | oldest existing manuscript, shows many similarities between. 

s 4 RTOS Rest ak dist ¢ covered, the Government, by that very Act, took upon | the old mining laws of inis connere- cod the paereen stale 

The Story of the Telegraph in India. Cuanies*€: Apusy, | itself the duty of. providing every tele- | of those of Germany and Bohemia. a eee ee 
si London : E. and F. N. Spe a ge sus ——— t i ee +4. 

Tus . forms werful . ‘ st }as a consideration, and a uninsu oe 
Fecal seg ge te od eRe eens | vie i > aoteniidhel eaenaie ~ yore THE ATLANTIC CABLE. Gris 

; nt of the Indian Government telegraph. If | hundred and ‘fifty millions of people: Mr. Adley un-| | IX the last number of Tax Enq one portion of ° the 
pe tithe of what is here bluritly stated be true, this doubtedly writes a powerful chapter inst the Govern- jf scary a r of the bmergence of the 
would. of itself explain the poor financial. results of these | ment proprietorship, not against the Government control, | 40)" rene La its > serra gy a not 
lines, In October, 1851, x pag tne line reas. sty of the telegraph In answer to'those who, even in this | ¢¢ the above conclusion, it may be by sumaienbes 


‘ 


were tried, both.at the over- 


ground and the river portions. «In crossing rivers the only 
construction found successful that of a gutta-percha 
covered - wire secured in the angles-of a chain cable, 
The satisfactory, and Lord 


were heme od pe a ( 
Dalhousie, in. 1852, depatc “ mat a now 
Sir William Brooke) to England on the business. In’ the 
mean time the then East, India Company had acceded. to 
proposition of the Govern neral for the construction 
eres throughout. the mene contracts were 
into for the supply of 5,600 miles of wire; and the 
materials were sent over to India as quickly as possible. 
By the Ist. of February, 1855, the lines between Calcutta 
and and between Calcutta, Madras, and Bombay, 
were opened to the public. These lines were constructed 
in two stages:—l. A temporary flying line; 2, the 
ing and insulating of the flying line. The tem- 
lines were put up with extraordinary rapidity; 
boos or similar cheap supports being used, merely 
having had grooves cut in the top for the wire to rest in. 
While the materials were being made in England, orders 
were issued to every magistrate of each district to have 
poles of this kind set up before a certain date. On com- 
mencing to run out the wire in November, 1855, the poles 
were already everywhere erected. All the resources of the 
Government were then brought into play, and a telegraphic 
system, such as it is, was thus almost instantaneously 
erected, to the astonishment of Europe. We think that 
this apparent desire to create astonishment was not the 
irit. to begin an enterprise intended to last forages ; and 
more the worst speed seems to have been an 
adage forgotten by the originators of the Indian telegraph 
net. 

Now begin the author’s strictures on absolutely all the 
measures ado He’ observes that he proposed, in a 
letter’ addressed as far back as. 1850 to the chairman 
of the’court of directors of the late East India Com- 
pany, the adoption of the “circular system” for ing 
the lines, With, of course, a somewhat longer length of 
wire, Calcutta, Bombay, and Madras would have been con- 
nected by at Jeast two routes, and the seven months’ inter- 
ruption which was caused by the mutineers in 1857 would 
not have entirely cut off the ssegreshic communication be- 
tween Calcuttaandthe Bombay and Madras seats of Govern- 
ment, This cross connecting line through Central India 
was laid down after the suppression of the mutinies. As 
regards the instruments, it appears that from 1851 to 
1855 a small single needle horizontal telegraph was in 
universal use in India ; but the complaints of | the ptiblic 
at last led to the introduction, in 1858, of the American 
instrument, Important mistakes seem to have been made 
in the means of insulation. We read that “the theory 
“propounded and maintained in various Government 
“records was that, in long single lines of telegraph, insu- 
“ators could be dispensed with.” But, on the closing of 
the office at Bagoda during the mutinies, fruitless efforts 
were made, both from Raneegunge and Calcutta, to work 
direct with Benares. The soe were too weak 
for any practical purpose. In the official report for 1860 
on the ast Indian ie system, in spite of this and 
much more experience to the contrary, the strange theory 
is set forth that even on multiple lines insulation can be 
dispensed with, as “ distilled water, as rain is chemically, 
“is, in fact, a capital insulator of voltaic currents of low 
“tension.” In 1862, however, the Director General of 
Telegraphs, in his letter to the Indian secretary, confessed 
to the Indian lines offering the only examples in the world 
of telegraphic wires entirely devoid of insulation. “ Duri 
“the rains the current, with the largest batteries that can 
“be employed, frequently fails to produce decided indi- 
“cations on the relay of the next station.” Acco to 
the author the telegraphic department, after not less than 
five successive experiments, conducted on a large scale, with 
a number of different insulators‘on-as many different prin- 
ciples, is at last trying another and sixth pattern. The 
previous kind, which consisted of a cast iron cap, fitted 
with an insulating block of gutta-percha, through the 
centre of which passed a spike for fastening the insulator 
to the post, was unsuccessfully tried to the number of 
108,000, Mr. Adley actually states that the Government tele- 
graph officials had at one time the strange notion that it was 
objectionable, in India at least, to work two wires on the 
same post, “because cobwebs forming on the wires, and 
“connecting them together, would produce contact and 
“cause an interruption.” And a line, on which two wires 
had been fixed, was accordingly closed by a Government 
fiat. 

As is not uncommon with ill-paying concerns, the employés 
of the Indian telegraphic net are very badly paid, with the 
natural result of an inefficient staff. A short time ago, 
however, it was determined to improve the signallers by 
increasing their pay, giving them better furnished quarters, 
a uniform, and allowing them to indent on the commissariat 
for rations. It is, however, now generally understood in 
England that the East Indian telegraphic department 
offers no career worthy of acceptance by a European of the 
least education and ability. 

By the Telegraph Acts, 34, of 1854, and 8, of 1860, 
the Indian Government made the establishment of lines of 
telegraph throughout Indiaa government monopoly. In thus 
—" continental practice, it was believed that in a 
country like India, “where uniformity of management is 
“ of great importance, and where the circulation of false and 
“inaccurate information” should be specially guarded 
against, it was best to place the whole telegraphic system 
under Government superintendence. In thus monopolising 


country, advocate Government management of the tele- 
graphic system, jnsiancing, ie success of the post-office, he 
says that those who use post-office argument “ forget 
* that the post-office merely performs the ordinary routine 
* of collectors and distributors of le: which duties call 
* for little changes, while all the carrying from place to 
¢ that which is ever changing, ever advancing, ever 
“ improvi is performed by the public.” To the excuse 
that the complaints about the Indian lines bear but a small 
roportion to the number of messages actually despatched, 
Mir Adley cites the official reports, in some of which it is 
confessed that those returns have been falsified. The 
second excuse that the Indian lines are no ‘worse than 
others is stultified by the admission in’ the Government 
circulars, which advises all habitual correspondents, 
ially in the Calcutta and Bombay line, to use it “as 
“Tittle as possible during the rains!” It has also been 
found necessary to establish a general complaint office in 
Calcutta, with a well-paid official at its h The Govern- 
ment and the railway lines have naturally been compared, 
and various reasons have been brought forward to show 
that such a comparison must be illusory. But it appears 
that in October, 1861, for instance, a Government line was 
in working order for only eight days in the thirty, and 
interrupted for twenty-two “which, reaper, to subse- 
“quent returns, appeared to be about the usual average of 
“ interruptions all over India.” The railway va he 4 on 
the contrary, set up side by side with this very Govern- 
ment line, was <a working order, “ Np pre. 
“about five hun messages daily.” It must be no 
that since August, 1862, the railway telegraphs, in spite of 
much official opposition, have been declared free, and have 
been thrown open to the public. 

A very interesting account is here given of the frauds 
effected by the falsifidation of the opium advices, which 
some few years ago inflicted aloss of £100,000 on those who 
acted on the misquotations. The mode in which some of 
these gigantic frauds were effected consisted in cutting the 
wire, then and there intercepting the tel and - 
ing them on with altered quotations. On the trial of the 
men, a native witness described the ingenious operation. 
After having pitched a tent and Pawthne. 2 a battery, one of 
the two prisoners threw a string over the wire, pulled it 
down sad cut it through. A piece was attached to the 
broken ends, and the two other ends were taken to a 
machine in the tent. These two men then continuously 
attended to the machine, working day and night. The 
Hindoos certainly show remarkable ingenuity in deceit, 
and it is almost surprising that this mode of fraud, testi- 
fying to a thorough comprehension of the telegraph, has 
abt Been attempted in Europe. 

The most telling thing against the Indian lines is, of 
course, the damning fact that they do not pay, and that 
they are, indeed, worked at a heavy annual loss. Up to 
1864 the loss on revenueand interest was £772,991 14s, 8d.; 
and for the last five years the telegraph has cost the 
Government, on the ave upwards of £288,000 per 
annum. The history of the Indian telegraph seems to be 
very similar to that of some of the American lines of rail- 
way. Laid down in a hasty and cheap way, with that 
hurry and disregard of the future which always meet 
disaster half-way, way | afford examples of that penn 
wisdom which always leads to the Ss of Ame J 
in repairs. The very bitter tone of Mr. Adley’s strictures 
is, perhaps, explained by the disregard of the authorities 
of the scheme he submitted to them in 1850; and he 
here publishes a copy of his original sketch map. The 
work is dedicated to Mr. R. W. Crawford, M.P., the 
chairman of the Parliamentary Committee on the State of 
the East India Telegraphic and Postal Communications. 
In it the author states that he has been for the last nine 
years'in the service of the East Indian Railway Company. 


= 





Tron-making in the Olden Times, as instanced in the Ancient 
Mines, Forges, and Furnaces of the Forest of Dean; also “ The 
Book of Dennis,” now first transcribed from the oldest existing 
MS., with Notes. By the Rev. H. G. Nicnoits, M.A. London : 

* C, A. Bartlett. Coleford: C.C. Hough. 1866. 

To anyone connected with the ironworks of the Forest of 

Dean this work must be of much interest, affording, as it 

does, a very readable a sae of the antiquarian lore 

of its iron mines and works. The useful arts, as well as 
the more romantic arts of destruction, have their antiqui- 

ties ; and to most. technical minds the history and p 

of those arts to which a life-long attention has been given, 

possess much interest. Very remarkably does the most 

superficial we uarian ee aaaere —_ ae 
rogression of things now apparently simple. is trut 
etn have been Clearly present in Lord Brougham’s 
comprehensive mind when, in delivering judgment on an 
application to the Privy Council for an extension of a patent, 
he said—“ The whole history of science, from the greatest 
discoveries down to the most unimportant — from the 
discovery of the system of gravitation itself, and the 
fluxional calculus itself, down to the most trifling step that 
has ever been made—is one continued illustration of the 
slow pro the human mind makes in its advance in dis- 
covery.” The old miners of the Forest of Dean thus used 
for ladders, and’ for pretty great depths too, hewn oak 
lanks, with holes merely chopped through themi for the 
eet. Even now, strange to say, the miners of the Forest 
of Dean work with a candle set in a stick, which is held in 
the mouth, like a modern “cutty” tobacco pipe, in the 
very same way as is represented in the effigy of a “ Forest 
Free Miner,” shown on a brass of the fifteenth century 


in Newland Church. The curious document, dating from 
one of the first three Edwards, here reprinted from the 








already adduced. The Lords of the Admiralty, at the request 
of Mr. Cyrus Field, sent out H.M.S. Cylops to take scuahtings 
plong the Atlantic plateau, the result being an official report to 
e effect that there is no absolute evidence that it is not as hilly 
and precipitous as the north of Glamorganshire, for, said, the 
officer in command, at depths exceeding 1000. { the 
soundings are; unreliable, and it is safer to allow “a margin of 
20 or 25 fathoms.” The greater portion of the bottom along the 
route is “ooze,” com of shells, stones as as peas, 
a green mineral substance, and abraded particles of 
rock known, namely quartz. Much of the remaining portion of 
the route is rock, stones, and shingle. The soundings in the deep 
sea being taken at from thirty to fifty miles apart, the level of 
the bed of the ocean is unknown, the average depth of the 
of about two miles, being the only well ascertained fact, 
rolling motion over each other possessed by the molecutes of water, 
would at once induce the belief that this substance is never still 
at any of the ocean. The researches of Mr. John 
prove that motion exists at the greatest depths, and that 
currents run beneath the Gulf Stream is the belief of Maury. At 
these depths the motion peg Te ey exists is 
likely not to be very swift, so that a cable laying in it upon a 
level bed would hee better than in a shallow o@i: The ooze 
raised for the first thousand miles off the coast of leland 
naturally induces the belief that the track is smooth throughout, 
and over this length there is no reason to suppose that any but 
slow currents are felt, . Further on, however, rock and 
are found ; and their uncovered (by mud, is a proof of 
the existence of a current at the bottom of the sea. 


is also surface opposition. The edge of the cold current of the 
Gulf Stream here flows towards the north, and alongside it a cold 
current is found on its way.to the south, the two ing each 
other without mixing. ‘Admiral Sir Alexander M passing 
over this line in FLALS. Nile, once found the bow of his ship 
in water of the temperature 46 deg., whilst the stern was in the 
water of the Gulf Stream at 70 deg. The line of demiarcation 
waves to and fro several degrees at different periods of the year, 
so that no ship is absolutely sure of the spot where it will have 
to be crossed. The current to the south also. runs below the 
western part of the Gulf Stream, for it is found that a temperature 
of 80 or 60 deg. at the surface gives place to one below 36 deg. 
* the pentane of the ge Jong ate io t a strain on 

e cable in opposite directions during the operatio 
and perhaps without the being visible at bg: Se mrcore 
The cable ceased to work ear at about the spot where this 
oceanic warfare is carried on, but by proceeding slowly it is not 
impossible that this part of the route may this year be traversed 
in safety. 

The a fact, rendering it doubtful whether the cable can be 
maintained, is that off the coast of Newfoundland it will be sub- 
ject to attacks from icebergs. These icebergs are brought down 
in dozens from the polar regions, b: the cold southward current, 
and theyground on the fishing at the exact point where the 
cable crosses their track, 





The above cut will re the position of the cable with 
regard to. icebergs. 

laid will be exposed to the cold southward current, a current 
which according to Maury bri by 

till most of them ground on the 
there deposit the gravel and earth with which they are sometimes 
loaded. The Great Bank itself terminates to the north, as re- 
presented by the dotted curves 1. 3, or Sr -Siwees Sete 
a different delineation of the outline of the bank, according to 
the spots where the various navigators thought it best to dis- 
continue taking soundings. Curve 3 shows the termination of 
the bank according to Commander Dayman. 2 shows the 
termination of the beak ae deverssined by She seunsiagt some 
English and French naval officers, and published in 1844 by 
R. H. Laurie, of Fleet-street. Most of the older charts map the 
bank out as extending beyond the latitude of the extreme 
northern point of Newfoundland, and curve 1 is taken from 
very carefully executed chart published by D. and E. Steel 
1800. The bank seems to slope off gradually to the north, 
that different navigators after reaching a certain indeterminate 
point, considered all beyond as deep sea. Commander 


varies greatly in the three charts quoted. No, 1 gives it as 
60 fathoms, with a suddenly increased depth on each side of the 
ridge, where the water is from 92 fathoms to 94 fathoms. Chart 
No, 2 gives a depth of from 90 fathoms to 120 fathoms, and 
No. 8 (Commander Dayman’s) 331 fathoms, with a sandy bottom. 
The one or two other soundings he took near this spot show 
much variation in the depth, the water appearing to shallow 
suddenly a little to the south of where the line is to,be laid. 
It is to be that he did not gain more information 
about this spot. Steel’s chart distinctly states that the cable 
will here be laid over a ridge, 60 fathoms below the surface in 
its centre, deepening suddenly to 92 fathoms on the Newfound- 
land and 94 fathoms on the Irish side of the elevation, 
arrows in the cut-show the direction of the current which 
brings the icebergs. The line D, B, shows the curve. to be 
described by the cable on entering Trinity Bay, B being 
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of demarcation between the hot current to the north, 
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cable crosses the headof the bank, as 60, 120, and 331 fathoms, 
and in either position it will not be half deep enough to esca 
the attacks of icebergs, These frozen masses have from eight 
to twelve times their height below the surface of the water, 
according to their shape, for it is evident that a pyramid with 
its base downwards will not reach to such a depth as a cubical 
block of ice of the same height. Admiral Fitzroy writes that 
he and others have seen icebergs which by reliable angular mea- 
surements, were proved to raise their heads 800 feet above the 
surface of the sea. Some have been seen 1,000 feet high, but 
these are unusually large. An iceberg of very common size, 
400 feet in height above the sea, would reach at the very least 
500 fathoms below the surface, and how could the cable escape 
one of these at a depth of 331 fathoms ? 

Although Newfoundland is further south than the British 
Islands, its harbours are frozen up during the winter because of 
the cold sea current from the polar regions. After April, when 
the warm weather sets in, the icebergs usually cluster in the 
greatest number upon the banks, “and,” writes Sir David 
Brewster, “the coast of Newfoundland is often crowded with 
them.” The same authority says that in the month of April 
“thousands of floating masses of ice arrive from Davis’s Straits; 
they surround the shore on every side, they move in every 
direction, and their mutual shocks added to the agitation of the 
turbulent sea, with the deluge flowing from the land, produces a 
confusion which resembles chaos.” Admiral Fitzroy writes— 
“‘Newfoundland and the adjacent coasts are so placed as to 
receive tidal impulses from the Arctic Sea, the North Atlantic 
Ocean, the tropical part of the North Atlantic, and the Gulf 
Stream; besides which, no doubt, a derivative from the equatorial 
zone is felt there.” Maury’s description of the Newfoundland 
banks, which we gave last week, but again quote, is not at all 
encouraging. He says of the banks—“ It is here that the frigid 
current already spoken of, and its icebergs from the north, are 
met and melted by the waters of the Gulf. Of course the loads 
of earth, stones, and gravel, brought down by these bergs are 
here deposited. Captain Scoresby, far away in the north, 
counted at one time 500 icebergs setting out from the same 
vicinity upon this cold current for the south. Many of them, 
loaded with earth, have been soon aground upon the banks.” 
The Great Bank itself is the greatest submarine elevation that is 
known to exist in the ocean; it is mostly covered with sand and 
shells, but is believed to be a great mass of solid rock, 600 miles 
long by 200 broad. As a rule its sides are abrupt, causing the 
water to deepen suddenly from about twenty-five to ninety-five 
fathoms. ° 

Supposing that there is no danger whatever from icebergs, all 
past experience with ‘deep-sea cables is absolutely and entirely 
against their maintenance; no less than 9,000 miles of such 
cables which worked‘when first laid are now speechless. Less 
than 850 miles of deep-sea cables are now at work, the foregoing 
length including the line from Barcelona to Mahon, 180 miles 
long, laid in 1860, by Mr. W. T. Henley. At places this cable 
veaches a depth of 1,400 fathoms, but for a long time it has 
been faulty, and at the present moment is believed to have 
ceased to work. <A deep-sea cable between Sardinia and Sicily, 
laid in 1863, in occasional depths of 1,200 fathoms, and 243 miles 
in length,is the only one quite sound ca)le, lying at work in 
more than 1,000 fathoms of water. The Malta and Alexandria 
cable, of which the promoters of the Atlantic line say so much, 
is only in 420 fathoms water at its deepest, so as to be easily 
vaised for repairs. It was laid in 1861, and is 1,535 miles 
in length. On the Malta-Alexandria line, the interruptions to 
communication have averaged four days per 100 miles per 
annum, a fact not very encouraging to the Atlantic line in 2,000 
fathoms of water, where one breakage seals its fate for ever. 
The Malta line has also one great fact in its favour, in the 
strength of its protecting sheathing, the total weight in iron of 
which is 33°56 ewt. per knot, whilst that of the Atlantic cable is 
but 13°75 ewt. The general public should not be misled to 
believe in the probable duration of the Atlantic cable, by the 
tables of figures at the end of the contractors’ book about the 
last expedition, where the length of time that other cables have 
been working is stated in years. It is true they have been 
working these years, but in nearly every instance have been 
broken and repaired over and over again, so much so that in 
every sea:where cables are laid ships are kept by the telegraph 
companies solely employed to mend the constant breakages. 

A thoughtful electrician, Mr. Fleeming Jenkin, C.E., F.R.S., 
says of the breakages of deep-sea lines—“It is certain that 
the rusting of the outside, and the failure of the cable, generally 
coincide as to time. The failure is seldom gradual ; it is almost, 
if not always, accompanied by a total fracture or interruption in 
the copper. When any of these injuries do occur, they are irre- 
mediable.” The reason of this fact seems to be, that the iron is 
usually, though not always, most rapidly eaten away where there 
is a current of water, consequently when the iron is dissolved 
the soft core of the cable at once becomes subject to abrasion. 
Another cause of the failure is, that where the cable hangs over 
hollows, as it must do in numberless instances, as soon as the 
iron is eaten through at one point, there the cable must break 


, with its own weight. For this reason, the greater the weight of 


the iron sheathing the longer should be the life of the cable, and 
this hypothesis is proved to be true in point of fact. Out of 
2,350 miles of cables laid, but now speechless and abandoned, 
1,400 miles weighed less that one ton per mile, and had an 
average life of two years, whilst 950 miles, weighing more than 
one and less than two tons per mile, had an average life of five 


years. There are very strange anomalies in the solution of the | 


iron sheathing in sea water, for although in nearly every instance 
it is eaten away with great rapidity, in raising a cable lengths 
are here and there found almost untouched. The different 
chemical salts in solution in the water at different spots may 
tend sometimes to produce this result, but the more probable 
cause is slight variations in the purity of the iron, some 
samples of which, as every practical chemist knows, resist 
the action of acids more than others. Especially is 
this the case when the metal has received a coating, 
however superficial, of lead, or one of the alloys of 
lead; but it is difficult in practice to make such coatings 
adhere. Endeavours have been made to save the iron by cover- 
ing it with hemp soaked in tarry matters; but as yet such 
schemes have proved of little use, except to increase the profits 
of cable manufacturers—at least, such is the testimony borne by 
those constantly engaged in raising the lines for repairs. The 
cable from Wales to Ireland, sixty-three miles long, laid in 1862 
from Abermawr Bay, Pembrokeshire, to Wexford, was protected 
with a preservative composition. In 1865 this cable was broken, 
and on raising the ends for repairs the iron was found to have 
been greatly eaten away, what was left of it resembling a fibrous 
mass of rust. The preservative coating was not to be seen. In 
such cases it might be supposed that the hemp would give 
strength; but the hemp disappears before the iron, being eaten 
away by animals, and, besides, is itself liable to decay in sea 
water. Jute decays still more rapidly. The makers of the 
Atlantic cable of 1866 themselves place little faith in tarry mix- 
tures, for this year’s cable, unlike that of 1865, has nothing but 


the fibres of the Manilla yarn between the iron and the water, so 
that the latter has nothing to retard its action on the sheathing 
wires. The weight of iron on the Atlantic cable is necessarily 
small, its relative proportion to the weight of sheathing on some 
other cables of interest being as follows: — Atlantic cable, 
13°75 cwt. of iron per knot; Red Sea, 16 cwt. per knot; Malta 
and Alexandria, 33°56 cwt. per knot; and England and Holland, 
main cable, 19°6 tons per knot. Short cables for shallow water 
are usually made excessively heavy. 

An appeal to past experience, then, gives a reply altogether 
adverse to the long duration of any deep-sea cables. “ But,” say 
those in favour of the Atlantic Telegraph scheme, “the deep-sea 
cables hitherto laid have not been properly constructed.” The 
granting of this assertion simply proves the fact that everybody 
knows, that the Atlantic scheme is an experiment, and not at all 
the matter of certainty which it is described to be by those on 
board the Great Eastern. A thin cable 2,000 miles long, which 
has to encounter moving currents, rocks, icebergs, and an ocean 
bed of unknown form, is not such a lively matter of certainty. 
A length of cable was laid last year over the most favourable 
part of the route to Heart’s Content, and if that piece.of line is 
still in good condition throughout, the fact is very favourable as 
a proof of the good character of a portion of the route. The 
contractors, however, will not let any stranger into the office to 
test it in the same manner that the Atlantic Telegraph Company 
permitted several electricians to examine their first cable when it 
ceased work, and to publish the results. It is a difficult matter 
to test accurately a long single length of cable, but no one can do 
it better than Mr. Varley, the electrician, who is now at Valencia. 
If he were to examine the line, and to publish the particulars of 
his tests and conclusions, with his name attached, such a certifi 
cate must carry confidence. Last year, it will be remembered,- 
when the cable failed, the Atlantic Telegraph Company in public 
meeting assembled said, through their chairman, the Right Hon. 
Stuart Wortley, that they would not he held responsible for the 
telegrams coming from Valencia. Those telegrams, they told us, 
came from parties “ different from themselves ;” they did not say 
that in praise or blame; but they requested their shareholders to 
wait till they received, authentic information from their own 
officers. As the Atlantic Telegraph directors last year publicly 
and explicitly disowned the telegrams from Valencia, they must 
not expect the public to place more faith in them than them- 
selves, who were so well able to judge of their value. The most 
amusing fact is, that when the Atlantic Telegraph Company’s 
directorate received and saw the authentic information from their 
own officers, nothing would induce them to publish it, not even 
hot demands from the shareholders at. public meeting. They 
at once changed their tone and said that the information they had 
publicly promised was “ private.” The following are the words 
of the chairman of the Atlantic Telegraph Company, at a pub- 
lic meeting of the shareholders held at the London Tavern, 
August 9th, 1865, as reported in a morning paper :— 

“The Great Eastern has passed over the deepest — of the 
ocean, with one slight exception, which she would have to pass 
over between Europe and America. She passed over 2,400 fathoms, 
and the signals were perfect. I must say, however, none of the 
telegrams that have been received were this company’s. They 
were from the construction company. That company is responsible 
for the information—this knows nothing about it!” 

He also said—“ Whenever we get authentic intelligence, it 
shall be given to the public without delay.” The company had 
an engineer on board specially to report the facts he saw; when 
the directors received that report nothing would induce them to 
make it public, and it is withheld to this day. 

The directors of the Atlantic Telegraph Company seem to 
have acted wisely in their choice of a cable, considering the 
present state of knowledge of deep-sea telegraphy, although, of 
course, a mass of disappointed inventors would, it allowed, lay a 
much better line across the ocean. These gentlemen, fortunately, 
do not agree among themselves, and it must be, indeed, a fault- 
less invention which would be recommended unanimously by 
the Inventors’ Institute. If there were no winds, currents, tides, 
or storms, some of the suggestions might answer admirably. In 
a storm, for instance, it seems somewhat doubtful whether the 
great floating drum proposed by Captain Selwyn, R.N., for laying 
cables, would tow the ship, or the ship tow the drum. Mr. E. 
R. Kaulbach, in the midst of a storm of thunder and lightning, 
recently proposed to some assembled electricians, his plan of 
suspending cables in mid-ocean from shore to shore. He sug- 
gested the use of copper buoys of cylindrical shape, 12it. long by 
6ft. wide, capable of bearing a pressure of ten atmospheres, 
moored in mid-ocean at distances of about fifteen miles apart. 
| The cable was to be suspended from buoy to buoy, passing 
| through a tube in the centre of each, and a very ingenious 
| method was contrived to raise the buoys and cable to the surface 
| when desired, by altering the specific gravity of the former. 

These buoys were to be moored at from ten to fifteen fathoms 
| below the surface of the water, at which depth, said the inventor, 
| no storms or currents are felt. Thus the idea of such a line 
| being conceived, facts had to be bent to meet the theory, conse- 
| quently the inventor had to attempt to show that expense would 

be no impediment, that currents and storms would never touch 

his buoys, that mussels would not congregate on his line, that 

there would be no friction at the points of suspension, and that 
| sharks, whales, and lobsters, would treat his cable with respect. 
| Such is a specimen of one of the numerous schemes on which 
| theoretical men will waste their abilities for want of a little 
| practical experience. In all the schemes submitted to the 
Atlantic Telegraph directors they have acted wisely, by adopting 
| nothing till its value has been ascertained by competition and 
practice, for which reason many experiments of rival inventors 
will come off at once, should the cable be laid. 

On Saturday, June 30th, the Great Eastern again left her 
mooring in the Medway, with the Atlantic cable on board. An 
hour or two before she started, some steamboats laden with ex- 
cursionists landed their passengers alongside the ship, upon 
which the naval officers of the Great Eastern were promptly 
ordered by their employers not to let the expectant visitors on 
board. As all the machinery on deck was in position, and in a 
more forward state than necessary, the ‘disagreeable order was 
given without real cause, and after a great scene of noise and 
confusion the pleasure-seekers gave up the contest, and returned 
to their boats grumbling at the rough treatment. The ship 
started about noon, and on the following Thursday reached 
Bantry Bay. Being overloaded forwards, the waves came in over 
her bows on two or three occasions ; the only other incident of 
interest during the passage being the saving of the life of one 
of the seamen by that noble specimen of a British naval 
officer, Mr. Halpin. The shore end of the cable was laid last 
Sunday morning by the William Cory, and the end buoyed. 
Some of the morning papers stated that this shore end, thirty 
miles long, was safely laid over the Irish “declivity.” This, it 
must be borne in mind, is not the great declivity so well known 
as the bugbear of exery expedition, the position of which is 
about 160 miles from Valencia. The water at the real declivity 
deepens rapidly from 200 fathoms to 700 fathoms, whence it falls 
in less than one degree to 1,750 fathoms. If the gradient is 











regular, as it is supposed to be from the soundings, the incline is 
not greater than that of Holborn-hill. The final splice is expected 
to be made to-day, at noon, when the Great Eastern will start 
for America. 

The evidence here presented shows that the maintenance of 
the cable for one year, if it should be laid successfully, is by no 
means a matter of certainty, and that the statements here and 
there published to the contrary are not based on fact. Many 
poor people at one time held shares in the Great Eastern steam- 
ship, the nobility of that idea taking the popular fancy. A 
similar nobility hangs over the idea of an Atlantic Telegraph, but 
it will be seen that speculation in this undertaking is not desira- 
ble on the part of any but the wealthy, for shares which are 
valuable at night may by the breaking of the cable be waste 
paper in the morning. Again it must be remembered that from 
the time the Great Eastern started on her voyage the public will 
know nothing about the cable or its condition, except what its 
owners please to give. If all goes right, there is little reason to 
expect that information to be unreliable, but should any gross 
act of carelessness be perpetrated, like the use of the chain stopper 
last year, it is scarcely likely it will clearly come to light officially. 
It should be generally known that nearly everybody on ooard 
the Great Eastern feels as sorry to creep away privately from 
this country, on an expedition which should be open to the eyes 
of the nation, as the public do at the veil thrown over the pro- 
ceedings. It throws a gloom over the ship. The directors made a 
great mistake in originating this policy last year, but for the sake 
of consistency they are perhaps right in persevering in their first 
course. Mr. George Peabody, who is now in America, has allowed 
his name to be put on the list of directors, but the very name is 
an absolute guarantee that he had no part or lot in laying an 
Atlantic Cable in privacy, or in driving back pleasure-seekers from 
the decks of the Great Eastern. The greatest man connected 
with the undertaking, who has made enormous sacrifices in the 
cause of Atlantic Telegraphy, no doubt is not a party to the 
arrangement. Whatever may be the result of the expedition, 
some steps should be taken by this country to confer national 
honour upon Mr. Cyrus Field. 





THE SCANDINAVIAN EXHIBITION. 

Ay industrial exhibition is now open in Stockholm, to which 
articles have been sent from all North Scandinavia, that is to 
say, Sweden, Norway, Denmark, and Finland. The exhibition 
is held, by order of King Charles XV., in a building erected for 
the purpose on the Charles XIII. Square, in the centre of the 
capital. The number of Swedish exhibitors reaches about 2,200; 
of the three other countries they amount to thirteen or fourteen 
thousand. The exhibition will probably remain open till the middle 
of the month of September. Foreigners visiting Stockholm may 
have their correspondence addressed to them at the post of the 
Exposition. In connection with this exhibition Mr. Kirkaldy,C.E., 
has recently conducted an extensive series of experiments, at his 
testing works in Southwark, to ascertain all the mechanical pro- 
perties of hammered iron bars of Swedish make, manufactured by 
Messrs. Gammelbo and Co., Nericia, Sweden, and received 
through Mr. 8S. H. Lundh. The broken specimens, after having 
been tested under a tensile, a shearing, a bending, a thrusting, 
and a twisting stress, have been arranged in a handsome case, 
now figuring in the exhibition. The results showed a material 
of the very highest and most ductile quality. 





TuB BLAKELY ORDNANCE ComPANy (LIMITED). —-To our sur- 

rise, knowing the large sums that have been made of late years 
in manufacturing heavy ordnance, we see that a petition for the 
winding-up of this company is to be heard before the Master of 
the Rolls to morrow (the 14th). 

THE BURSTING OF ANOTHER 600-POUNDER GUN AT SHOEBURYNESS. 
—Intelligence has reached us of the bursting of another heavy 
cannon at Shoeburyness. The 600-pounder Elswick shunt rifled- 
gun has gone at the eighth round. Five hundred pounds—plus 
considerable et ceteras --a shot is dear experimenting, and would 
make war handsomely costly for even the British nation, if ar- 
tillerists could indeed be induced to bring such weapons into 
position. Happily there is a prospect of a change in these matters. 

THE PREVENTION OF THE Recoi, or GuNs.—As the turret 
principle gains in extension so will the problem of the diminution 
of the recoil also rise in importance. The Ordnance Committee of 
Woolwich were engaged last week in experimenting upon two 
models constructed according to the plans of the inventor, Mr. 
William Murphy, of Cork, for the purpose of eliminating the recoil 
in the discharge of cannon. 

Bosn1a.—The attention of the Turkish Government has at last 
been seriously given to ascertain the mineral resources of Bosnia. 
A Prussian mining engineer has been engaged to travel through 
the country and report on the different existing mines and the 
qualities of the ores, and to indicate where new mines may be 
advantageously opened. Bosnia is very rich in mineral produce, 
yielding copper, lead, iron, antimony, quicksilver, orpiment, and 
c ‘ 
COLLISION IN THE CHANNEL.—We state with regret that a very 
lamentable accident has taken place in the Channel, ore of Mr. 
Reid’s new and fast ships, the Amazon, having come into collision 
with the Osprey steam-ship—the result being the total loss of 
both vessels. ‘We learn from the Exeter Daily Telegraph that the 
Osprey was bound from Liverpool to Antwerp, having on board 
twelve passengers, including the captain’s wife and the stewardess, 
and a crew 21 in number. She left Liverpool on Saturday after- 
noon, The Amazon, Captain Hunter, with a crew of 130 hands, 
was bound from Spithead to Halifax, North America, and she left 
the former place about four o’clock on Monday afternoon. Captain 
Bartridge of the Osprey, who was on deck at the time of the acci- 
dent, states that he saw the red light on board the Amazon, and 
it not being very dark at the time, the ship, although then some 
distance off, was quite visible. The Osprey was also showing their 
red light, and it being perfectly calm Captain Bartridge did not 
apprehend a collision. To his utter surprise, however, the 
Amazon immediately afterwards so closely approached the 
Osprey that a collision was inevitable. Captain Bartvidge at- 
tempted to arouse his passengers who had retired to rest some 
time before. Immediately afterwards the Amazon (so states 
Captain Bartridge) dashed against the port side of the mizzen 
rigging of the Osprey, completely severing her, and three minutes 
after the accident occurred the Osprey went down. The whole 
of the crew, together with the captain, managed to get into the 
boats of the Amazon, and afterwards boarded her. It was soon 
discovered that she, too, had sustained serious damage, and as she 
was making water fast the whole of her pumps were set at work, 
but notwithstanding this she continued to make water fast. B 
half-past three, Captain Hunter ordered the boats to be lowe 
and all got into them. Sixty of them got into one boat. The 
other boats were equally crowded, and had it not been perfectly 
calm at the time, none of them could have reached land. They 
then made for the English coast, leaving the Amazon on the point 
of sinking. They had not proceeded far before a very heavy fog 
set in, and although they hailed several ships that passed near 
them, they were unable to attract attention. About midday they 
came across several ye boat belonging to Beer, and with their 
assistance they were safely landed at Torquay. It ought to be 
stated that the crew of the Amazon deny that the accident was 
owing to any negligence 6n their part. 
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ON STRAINS UPON WROUGHT IRON WORK. 
No. I. 


In the present and future articles we propose to lay befere our 
readers an investigation of the theory and Sedition tone which 
is founded the calculation of strains upon any ion of iron- 
work, simple or com) and so much Sead whematien as 
is necessary to enable the designer to employ that form and 
quantity of material most suitable for the resistance of the 
strains it may be submitted to. While we trust that our subject- 
matter will not be without interest to the majority of the pro- 
fession, still we write obviously for the more immediate benefit 
of its younger members, and those who may be qualifying 
themselves for its pursuit at some future period. Were any 
apology required it would be amply afforded by the fact that not- 
withstanding the elucidation which the subject has received from 
many and able hands, we witness iron bridges giving way and 
iron roofs falling down at intervals by no means far between. 
These engineering failures cannot be recorded as accidents. 
Granted that the principles are really understood, they must 
then be wilfully ignored. When a girder is designed to carry a 
certain weight and breaks down under the application of that 
weight, or perhaps of less, it is indisputable evidence that the 
material is either deficient in quantity or inferior in quality. The 
work must be either badly designed, badly executed, or both ; 
and it must not be forgotten that the engineer is the person re- 

msible for both contingencies, as it devolves upon him to see 

t a good design is not spoiled by careless and unsound work- 
manship. The high price of many standard works on iron 
bridges and roofs, and the abstruse manner in which the theory 
is treated in others, are effectual bars to their universal adoption. 
Many of them, while affording considerable information upon 
special portions of the subject of iron structures, are confined 
exclusively to the exposition and the treatment in detail of par- 
ticular examples, not one of which might ever meet the require- 
ments of the reader. 

There are two methods principally employed in investigating 
the strains upon any structure—the geometrical, or method by 
scale, and the analytical, or method by calculation. The latter 
will be adhered to in the present instance, and we will briefly 
assign the reasons for so doing. It will be at once conceded 
that no amount of practice or care in using a scale can possibly 
enable a computation to be made thereby with the same accu- 
racy as can be ensured by the use of figures. Again, in the 
former method the degree of accuracy, or the estimate attainable 
of the actual dimensions, depends entirely upon the size of the 
scale employed, and a practical limit is soon put to the propor- 
tions of a working diagram. No such uncertainty attends the 
results of mathematical investigations; they have no degrees of 
comparison; they may be right or wrong, but they must be 
absolutely one thing or the other. The chief value of mathema- 
tical over geometrical research is that the former is more general 
than the latter, and considerably less laborious. In deducing the 
strains from a diagram by scale any slight alteration in the 
position of the various parts necessitates the repetition in detail 
of the whole operation. The labour incurred in arriving at the 
strains upon one description of truss is not ofj the slightest 
use, beyond a knowledge of the principle, in deducing those upon 
another; and it frequently happens that a person learns by rote 
the method of calculating geometrically the strains upon one 
particular form of girder, but is quite at a loss to apply it to a 
form different to that to which he has been accustomed. The 
liability to error in the geometrical process is excessive; in fact 
the chances are multiplied in exact proportion to the number of 
steps involved in the operation; each consecutive one depending 
absolutely and entirely upon the accuracy with which the pre- 
ceding one has been plotted and read off. 

The question might be fairly demanded—Why should an im- 
perfect method be employed when there is a perfect one for 
arriving at the same end? The answer is, that the imperfect 
method, although more laborious, is comparatively easier. It 
requires very little, if any, mathematical knowledge, seldom 
demanding higher acquirements than an acquaintance with the 
rules of arithmetic, including involution and evolution. The 
main cause for the preference appears to consist in the fact, that 
to the majority of minds geometrical reasoning is infinitely 
clearer than analytical. The reason is obvious. If we lay down, 
to scale, a line double the length of another, we have the evidence 
of our senses that it is so. On the other hand, when we assume, 
let a = 2b, we have no such evidence, and it manifestly requires 
the exercise of a superior faculty to convince us of the truth of 
the assumption. In geometry we perceive everything, and are 
asked to believe nothing. In mathematics we perceive nothing, 
and must believe everything. In the former instance the think- 
ing part, so to term it, is done for us; in the latter we must do 
it for ourselves. It must not be understood from the above 
remarks that we underrate the value of the geometrical process of 
deducing the strains upon ironwork—by no means. Every 
engineer should be conversant with both, as the one will be 
found a most efficient check upon the other. In the office, more- 
over, its aid could not well be dispensed with, and it will always 
remain the favourite method of computation with those (and 
they are very many) who prefer attaining the result by the 
readiest instead of the most accurate means. It will be seen at 
some future time that occasionally isolated instances of construc- 
tion present themselves to which this method of calculation is 
better adapted, in consequence of the complicated nature of the 
mathematical investigation, although there is no instance to 
which the latter is not applicable if desired.* 

In the treatment of our subject the employment of the higher 
and more abstruse branches of mathematics will, so far as possible, 
be avoided, and all we shall require of our readers will be a fair 
knowledge of the ordinary principles of algebra and trigonometry, 
and some acquaintance with mechanics and the resistance of 
materials.t We would take this opportunity of observing that 
in so doing we are demanding nothing more than what the pro- 
fession will demand from all those of the rising generation 
intending to join its ranks. Every person, professional or other- 
wise, will be convinced of the truth of our statement who has 
read the admirable inaugural address of Mr. Fowler, the presi- 
dent of the Institution of Civil Engineers. The days of “rule 
of thumb” are gone never to return, and we would urge those 
of our younger readers who have not yet done so to obtain that 
amount of knowledge which will enable them to read an 
algebraical formula without requiring it to be translated into 
words. Independently of the fact that otherwise the valuable 
works of the authors mentioned below will be sealed books, the 
simplicity and the total absence of all ambiguity of a formula in 
comparison with a verbal rule is self-commendatory. As an 
example, we have taken at random a verbal rule from a pocket 
book and let the reader compare it with the same rule expressed 








* Among others, there are two little works treating of this method which are 

pe ere a ——_ those desiring to investigate geometrically the 

strains upon r girders. One is by F. W. Shields, M. Inst. C.E.. 

and the other by M. R. H. Bow, of Edinburgh. ~ * 

a Those je desire hed pang subject is treated in connection with 
cs, it books by authorities such as Rankin 

Moseley, Barlow, Wisbach, and others, n 





by a formula :—“ wrpey | the power in by the length of 
the shaft in feet and by the leverage in feet; divide the product 
by fifty-five times the number of degrees on the angle of torsion 
and the fourth root of the quotient equals the shaft’s diameter 
in inches.” Making the necessary substitutions, the whole of 
4 
this rule may be expressed in the formula, d= V2 a , 9 being 
the angle of torsion and a@ the leverage in feet. The freedom 
from ambiguity in all algebraical language is one of its chief 
merits. There are very few verbal rules which cannot be made, 
like the ancient Delphic oracles, to have two meanings, and the 
slightest slip or departure from perspicuity is fatal to its correct 
understanding, since, unlike a formula, one portion of it is no 
clue to the other. 

In order that there may be no ambiguity in our own , 
we will commence by giving a clear definition of some of the 
principal terms which will be of most frequent occurrence. It 
is necessary to draw a distinction between the following terms, 
often used, through carelessness, synonymously, viz., weight, 
pressure, force, and strain. Weight may be y distinguished 
from the other three by bearing in mind that it can act only in 
a vertical direction, or normal to the surface of the earth. It 
would be absurd to talk of a horizontal weight, although we 
might apply the term to any of the others. Force, like weight, 
may be considered as a cause and not an effect, but may act in 
any direction whatever, and at any distance from a body. Pres- 
sure and strain are the results or effects of the other two. The 
former may be induced in any direction, but cannot result on a 
body from the action of a weight suspended from that body. 
In that case the effect of the weight is correctly termed a strain. 
Pressure cannot result from strain, but strain may be the effect 
of pressure. The distinguishing feature of a strain is—and in 
this sense it will be employed here—that it is the result produced 
on a body in a direction different from the normal, by the appli- 
cation of a weight, force, or pressure. Whenever the resulting 
strain is perpendicular it has a value equivalent to that of 
the force producing it, and confusion frequently arises by using 
it synonymously in consequence. The symbols, W, F, S, P, will 
represent the elements referred to, and to avoid needless repeti- 
tions the same notation will be in future adhered to. The quan- 
tity of material or sectional area required and the best form in 
which to put it are the two principal points to be ascertained in 
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designing any structure or portions of it. In Fig. 1 is represented 
the simplest case which can occur, viz., that of a strut with a 
weight superimposed. In this instance, if the strut be completely 
vertical so that it may be fairly presumed the pressure is trans- 
mitted through its length in the direction of its longitudinal axis, 
or, in imaginary lines parallel to this axis, we shall have S= W = 
F=P. The weight of the strut itself is neglected, as in practice 
may safely be done. The same equation will hold for the 
value of S in Fig. 2, but its nature will be the opposite of that 
induced in the strut by the position of the weight in Fig. 1. It 
will be compressive in the latter, and tensile in the former. The 
form of section shown is that of channel iron, and is an admirable 
form for the struts, whether vertical or inclined, of any wrought 
iron structure. There are many other suitable sections, such as 
angle, tee, &c., which we shall give examples of hereafter. It is 
not to be supposed that any one particular section of iron is 
always the best; the circumstances of the case will frequently 
only admit of a certain section being used. The relation of the 
contiguous parts, the amount and disposition of the rivets, the 
area of metal required, and a multitude of details, demand a great 
deal of judgment and practical knowledge in the engineer in order 
that he may select that particular section which shall most 
adequately meet all the requirements of the case. Having ascer- 
tained the amount and nature of the strain, the next step 
is to apportion the material resisting it, or, in other words, 
to determine the sectional area capable of safely under- 
going the strain brought upon it. The units of calculation 
universally chosen are the ton and the [square inch, and the 
problem to be solved is, what number of tons may be safely put 
upon one square inch of iron. Notwithstanding the importance of 
the question and its obvious bearing upon every iron structure 
erected, there are not two authorities who agree upon the point. 
So far as railway bridges are concerned the Board of Trade 
have settled the matter in a summary manner, and have laid it 
down, coute qu’il coute, that no square inch of wrought iron in a 
structure intended to pass their inspection shall be strained 
beyond five tons. At the time when this arbitrary but 
absolute rule was first enforced we have no hesitation in 
saying it was a wise and judicious one, taking everything into 
consideration; but the age has advanced with gigantic strides, 
especially in the application of iron, since that period, and unless 
the regulations «f the Board of Trade with respect to the 
inspection of railway structures are speedily remodelled, they 
will remain more as an example of modern red-tapeism than of 
a scientific and enlightened act of railway legislation. It would 
be foreign to our jurpose, and of no real practical value to our 
readers, to investigate the reasons which have led different 
authorities and writers on the subject to assign different— in some 
instances widely different—limits to the strain which may be 
safely put upon iron. 

Let us take c to represent the strain to be put upon one square 
inch of iron. If we make 8, to equal the breaking strain of the 
material, the value of ¢ varies evidently with that of 8), we 


shall always have ¢=S; x1 In this equation xis the portion 
n 


which remains constant, since it isthe ratio between the ultimate 
and the safe strain, and, consequently ¢ « 8). This is precisely 





what common sense would dictate, viz., that the safe strain 
should depend upon the quality of the iron. It would be far 
too ive an affair to design a structure first and then have 
the iron rolled of a superior quality to the strains 
calculated; and, therefore, in practice minimum quality and 
stre of the iron is assumed, and the sectional areas appor- 
tioned upon that assumption. Putting A for the nett area in 
square inches, S for the calculated strain as above, we have 


= S, a general formula applicable to all calculations of the 


present description. By the nett area is meant the amount of 
metal in square inches available for calculation after having 
deducted the area of rivet, bolt holes, or of any break that 
may occur in the continuity of a ge or bar, and so impair 
its resisting powers.. This will fully ined as we 
proceed. The following values are bag for c, which may be 
relied upon in all structures where the iron is of good sound 
quality, and the manufacture of which is not attended with any 
extra expense. It is proposed here to make a distinction between 
the value of ¢ for a statical and dynamical load. That a dis- 
tinction so obvious is desirable, not to say necessary, = t, 
yet it is hardly ever made, and is completely igno ~ the 
official regulations previously alluded to. In roofs, floors, and 
all structures where no rolling or percussive loads are 
brought into action, the value of ¢ for wrought iron may be’ safely 
taken at six tons per nett area, whether the iron be in tension 
or compression, bearing in mind that the nett area is used in 
both instances. In railway bridges and all structures sub- 
ject to the periodical action of a heavy rolling load, five tons 
per square inch will leave an ample margin for safety and un- 
avoidable contingencies. In designing flanged girders of large 
dimensions, a different constant may be taken for the two 
flanges if the calculations are based upon the assumption that 
the existence of the rivets in the top does not weaken it, 
and therefore the gross area of the top and the nett area of the 
bottom flange will be employed in determining their respective 
strengths. It will be found, as a rule, equally advantageous, 
and far more convenient, to adopt the same constant and the 
nett area for both. The excess in the value of ¢ for those parts 
under compressive strains will be counterbalanced by the increase 
of section available. If great accuracy is desirable, the st 

of either flange may be calculated separately, and the 

increased or diminished according to a definite proportion. When 
we come to strains upon girders these methods will be gone 
into. In Rankine’s applied mechanics the ratio of the co-efficient 
of safety to that of ultimate strength of our ordinary wrought iron 


would give for the value of our fraction 1 =5 thus demonstrat- 


ing that the value for c is well within the mark. Having fixed 
upon a value fore in order to obtain that for A in the above equa- 
tion, wemustfind S. In the simple example shown in the diagrams 


S=W, and therefore A= bid . The question which suggests itaelf 


at once is—What difference in the value of S is produced by an in- 
crease or decrease in the le’ of the strut? (see Fig.1.) Provided 
the strut is kept from bending it is immaterial, practically speak- 
ine, what its length is, The same sectional area will be correct for 
any length of strut so far as the theoretical strain is concerned ; 
any increase made therein acts only as ing or stiffeni 
material, and, considered in one light, is a dead loss of metal. 
Hence the perfection of a strut consists in the selection of that form 
of iron possessing, per se, the greatest amount of inherent stiffness. 
A double value, so to speak, is then got out of its sectional area. 
Too much attention cannot be paid to this important considera- 
tion, more especially as it is continually neglected; and there is 
scarcely a bridge erected in which the struts are not all doing 
their duty in the most expensive and unscientific manner. 
There are numerous existing examples of the lattice and trellis 
girder in which the bars in compression are all only fit for ties, 
and are forced to act in the above capacity by a multiplicity of 
intersections in the web and a ruinous expenditure of labour and 
material. The danger accruing to the strength of a strut by a 
bending action taking place is that a serious transverse strain is 
brought upon it, and that it then no longer performs the simple 
duty of a pillar incapable of flexure, but has to support that of a 
horizontal beam in addition. In Fig. 2 the action of the weight 
is self-explanatory, and the resulting strain is altogether inde- 
pendent of the length of the tie to which it is attached. The 
action of a long unbraced strut under the conditions shown in 
Fig. 1 is analogous to that of a long pillar. In Fig. 3 will be 
seen the necessity of fixing either pillars or struts in a manner 
so that the strain acts in the direction of their longitudinal axis. 
The line A, B, represents that axis in the figure and the line of 
strain resulting from a weight placed upon a strut unevenly 
bedded or improperly fixed. The late Mr. Hodgkinson found by 
experiment that the strength of an unbraced strut fixed similarly 
to that in Fig. 3, with the line of strain in the direction of the 
diagonal, was reduced to one-third of what it was when fixed in 
the proper manner, and the same remark applies to struts inclined 
at any angle. 








SourH KENSINGTON MusEuM.—Visitors during the week ending 
7th June, 1866 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., 9,894; on Wednesda , Thursday, and Friday, 
(admission 6d.), from 10 a.m. till 6 p.m., 1,936. National Portrait 
Exhibition, by payment, 2,637. Total, 14,467. Average of corre- 
sponding week in former years, 10,759. Total from the opening of 
the museum, 6,150,091. 

PoLLuTion OF RuNNING STREAMS,—It has been decided by 
Vice-Chancellor Wood, in the case of the Attorney-General v. 
Richmond, that persons are not entitled, on the ground of there 
being an ancient custom or privilege, to e @ river or running 
stream in order to carry off their sewage into drains, to collect the 
whole mass and pour it at one time in such a manner and quantity 
as that 3 river or a cannot — ba om apt function of 
diluting the sewage on its passage down e lower riparian pro- 
prietors, and thus cause a pollution of the stream and a nuisance; 
and the Court of will restrain the local authorities of a 
parish from doing the same in future if it has become a nuisance, 

An Unfortunate InveytoR.—A deplorable incident occurred 


in the Bay of Valparaiso in May. A German, named Flach, ha 
poten. bye maple ee Thy ee gee pees 
experiments in si and raising his boat in four fathoms water. 


He then took a of friends on board, and with them 
some pay out in the harbour, and = gg 
himself and friends on board, in thirty fathoms. No was 
felt about the expedition for some time, Flach having stated thes 
he could remain under water easily for the space of six or seven 
hours, but as the boat did not make its appearance about this time 


considerable anxiety was crea‘ and as evening advanced the 
anxiety increased. Unfortunately, Flach was so confident in the 
success of his experiments that would not allow or 


rope to be attached to the boat, and thus no search be made 
for them with any certainty of success. Every effort to find them 
was made by divers and otherwise, but no traces were found until 
five days afterwards, when a diver discovered t 
such a depth as to render it impossible for him to make a rope fast. 
to it. 











A RAILWAY NEAR ITS TERMINUS. °° 
Tue report has récentl ‘of an extraordinary general 
meeting of shareholders to the Seville Jerex-Cadia Railway Com- 


pany, held at Madrid on the 24th, the 25th, and the 26th of | ; 
March last. 


The important questions which were touched wu 
at this assembly interest not only foreign railway stockholders 
generally, but affect the Government of Spain itself; at 
the same time some of the statements made afford an instructive 
page on the administrative morality of the times we live in. The 
line, which was not entirely o for traffic until October, 1861, 
formed one of the enterprises of @ financial company, the 
Credit in Spain, at the head of the 
was Mons. Luis Gilhon. The first section,open 
Jerez, sixty-five miles, in March, 1860 ; the second, from Jerez to 
the Trocadero, seventeen miles, in January, 1861; the third, from 
Puerto-Real to Cadiz, seventeen miles, in 1861 ; and, lastly, 
in October of this latter year a branch was opened, ing the 
ling by a detour of four miles in length with the railway 
from Seville to Cordova. After being several times reformed the 
capital account was finally represented by 70,000 shares of £20 
each—by two issues of debentures, the first of 50,000 of £10, to 
be paid off in forty-seven years, the second of 100,000 of 
the same value, refundable in ninety-four years, both being 
created in 1859—and by a Government subsidy of £53,190, 
giving a total of £2,913,235; and making the cost of the line, 
notwithstanding, as was urged at the meeting, that there is but a 
single line of rails, that the engineering was of the very simplest 
character, few bridges, no tunnels, the country, scarcely. to be 
called hilly, and the land required to be purchased of small 
value—above £30,000 per mile. It was in 1858-59 that appeared 
for the first time the official quotations of the shares of the com- 
pany on the Paris Bourse; and in 1860 the Credit in Spain 
issued 20,000 new shares of the company, which it guaranteed to 
pay an average dividend upon of 7°45 per cent. up to 
January, 1866, with the repurchase of those shares at par at that 
date, should the line fail by that time to pay 8 per cent. 
dividend from profits. A month later the sons of M. Gilhon, jun., 
who had joined in this guarantee, recognising the inconvenience 
of distinct stocks, undertook to extend the same conditions 
with respect to interest and refunding to all the shares ever 
issued, and in consequence of which the shares speedily went to 
six francs premium. The expensively paid-for works were, however 
scarcely brought to a close in 1863, when the Credit of Spain 
became of the concession of a line between Seville and 
Merida, with a subsidy of £298,900 from the Government for its 
construction, and which, by the consent of a, meeting of share- 
holders held in September, 1863, was transferred to the Seville- 
Jerez-Cadiz Company. Under these arrangements things pro- 
ceeded quietly; the company paying its guaranteed dividend, 
and keeping up its quotations, until October, 1864, when the 
Credit in Spain suspended payment. A meeting of shareholders 
in this concern, held the following month, redintegrated, however, 
M. Gilhon in the management,. and five years were accorded 
to him to pay the debts, with interest’ at the rate of 3 per cent. 
per annum. In the month of August last, or less than a year 
after this arrangement, M. Gilhon, finding it impossible to 
pay the coupons of the railway debentures, secretly left Madrid, 
and, despite the most active search, his retreat remained undis- 
covered, His flight naturally produced excitement among the 
share and debenture holders. A meeting was held at Paris, and a 
commission named, saysthe report, “to take soundings of the abyss 
which had swallowed up the fortunes of “the railway pro- 
prietary.” M. Burgalat, the president, and M. Gustave Roux, 
one of the members of this commission, immediately repaired to 
Madrid, where the committee of management of the line placed 
all the necessary documents in their hands, and thereby enabled 
them to accomplish their mission ; although not before serious 
disputes had arisen between the delegates and the committee, and 
that the former in the end found the offices closed against them. 
Furnished with the facts the delegates, we are told, next 
addressed the Minister of Trade, praying that the Spanish 
Government would benevolently assist the shareholders in 
their misfortunes; application being made at the same time 
to M. Mercier, the French ambassador at the Spanish court, 
to prefer a demand for a police invasion of the offices, in order to 
ascertain what had become of certain moneys, which, according 
to the last report of the committee, ought to be found in the 
company’s safe. Nothing came, nevertl.eless, of either of these 
requests. The shareholders in general remained in a state of 
seething discontent, while such of them as held stakes important 
enough rapidly moved to the actual scene of their woes—Madrid, 
when, at a meeting held with desperate intentions, profound was 
the astonishment of all to find present M. Luis Gilhon, escorted 
by his brothers Numa and Martial. With the sanguineness 
belonging to shareholders in distress this reappearance of the 
Gilhon family was regarded as auguring very favourably, and it, 
was whispered at the opening of the ting that it was for the 
purpose of restoring the missing funds. A few minutes of com- 
forting illusion gave way, however, to a far from pleasing sub- 
stantiality in the shape of a proposition from the Messrs. Gilhon 
‘hat they would abandon a claim they possessed of £520,000 
against the company on condition that the.shareholders set them 
free of their engagement to repurchase the shares at par in the 
present year (1866). The hope conceived by the shareholders 
which we have just signalised, the report gravely tells us, “ then 
gave place to a strong feeling of indignation.” 

Such had been the course of events up to the 24th of March, 
when at one o'clock precisely Don Aureliano Vignal, as delegate 
from the Spanish Government, opened the extraordinary general 
mecting of shareholders. The Gilhons, we are told, were again 
present, but M. Luis Gilhon remained in an ante-chamber of the 
assembly room. The president stated that her Majesty's 
Government, desiring that the shareholders should be able to 
lay bare their grievances by the most ample and deep discussion, 
he would permit the French shareholders to address the meeting 
in their own language. The minutes of the preceding meeting 
were first read, and subsequently the managing committee pre- 
sented a report, which, after attributing the deplorable situation 
of the company to the crisis then overspreading Europe, and 
particularly Spain, requested the meeting to certain resolu- 
tions, all of which are set forth at length in the report, and also 
summed up therein, as follows :—“ That only a little patience 
was required, and everything would come right to a marvel.” 
How difficult are shareholders to please! Instead of accepting 
and separating with this proposition, remarkable for its charming 
simplicity, as well as being pregnant with assurance, the meet- 
ing next listened to the written statement of the French commis- 
sion, from which, as it prints into sixteen pages, octavo, of 
tolerably small type, we can only extract the more remarkable 
passages :— 

“The seeds of ruin are stated to have been sown at the time 
of the transfer to the company of the Merida concession, and it 
is considered that the proceedings of the meeting whereat this 
transfer was agreed to present some novel features even in com- 
pany-mongering. Thus, out of 19,395 shares, representing 130 
votes, M. Luis Gilhon figured as holding 16,960 shares with fifty. 








line,.and empowered the Credit in Spain to raise a fresh 
capital of £2,800,000 sterling for its construction. We 
are not informed how much of this capital was reall 

but. we learn, on.the other hand, that uncontrolled power to 
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presented in December, 1862, 
the commissioners declare the assets to have been purely imagi- 
aur. The branch, for instance, in the Havannah is represented 
with a credit of £18,996,432, pn at that moment the 
had fled, carrying off the whole of the funds! Again, 
insurance company called the Union, figured for £38,555, 
notwithstanding that this capital had been nearly spent in an 
preliminary outlay, and in paying fictitious dividends 
at the rate of 18 per cent. per annum. Certain mines sold to the 
concern for,fabulous sums by its manager and represented as 
worth £274,770, are next stated to have been so valuable that the 
wisest thing would have been to abandon them; and so on, 


: 


five years to pay the debts of the Credit in, and giving him the 
assistance of a commission whose modest remuneration was to be 
simply 1 per cent. upon the false assets of the company, but paid, 
of course, out of the real ones. 

Returning to the affairs of the railway the commissioners state 
that all the reports hitherto presented have been untrue. The 
last report represents the line as completely finished, instead of 
which only tempo: stations still exist z Seville, Jerez, and 
Cadiz, and goods sheds, carriage ts, and other buildings are 
wanting in many of the intermediate stations; the permanent 
way requires repair at many points, and several provisional 
arrangements in connection with the traffic must give place to 
durable ones when the necessary materia! can be supplied. It is 
shown by long columns of how the present financial posi- 
tion produces an annual deficit for the company, and that the 
receipts from the working of the line will not suffice for its present 
maintenance, much more forits completion. Passing, then, to the 
navigation service belonging to the company, we learn that the 
six steamers trading between England and Cadiz in connection 
with the railway were laid up at the end of last year for want of 
repairs. In fact, the nearer the exposition approaches the pre- 
sent time the more disastrous does the chronicle become. The 
final words of the statement alone offer some hope. After point- 
ing out the advantages which will accrue from the re-establish. 
ment of the sea-service, and when the Cordova line is finished, 
the Cadiz docks constructed, and the mineral line of Bilmez in 
work, it is relied upon that, meanwhile, the Spanish Government 
will not fail in its own interest, as well as from motives of a 
generous nature, to‘cometo the succour of those who have brought 
to it “the most powerful lever wherewith to raise its civilisation, 
to insure its progress, and to develop its national resources.” 

The statement of the commissioners concluded, the meeting, 
we learn, entered upon what we may term its personal phase. 
M. Luis Gilhon started up and demanded that the report be 
signed by its authors and deposited in the office, in order that 
legal proceedings for defamation might be taken. Immediately 
Monsieur Roux moved towards the president’s desk, pronouncing 
the words “I am the author,” and then wrote his name as 
requested. Monsieur Burgalat, in his turn, also placed his signa- 
ture to the document; but M. Gilhon, still dissatisfied, requested 
that all the shareholders who approved of the report should 

lace their names under those of the commissioners in addition. 
This measure, however, the president overruled, and thereupon 
an indescribable tumult, we are told, ensued. At length, when 
a little order had been restored, the president read a memoir 
setting forth the labours of the commission, and also the 
address presented to the Minister of Trade. The latter docu- 
ment being curious we extract it :—“ Madrid, 26th February, 
1866— Monsieur le Ministre,—Certain French shareholders 
deeply engaged in the Seville-Jerez-Cadiz Railway desire to 
obtain an account of the way in which they have lost their 
fortune, An imposing display of feeling has been shown in 
Paris on this subject, and a delegation been sent to Madrid to 
discover the situation of the company. We have the honour 
M. le Ministre, to preside over this mission, and we make it our 
duty to submit to your excellency a short exposition of our 
investigation so far. Your moments are precious, and we will 
not waste them; the position of the enterprise in September, 
1863, freed from all past occurrences, may be thus stated :— 
The Credit in Spain Company, represented by Mons. Luis 
Gilhon, becomes the contractor for a line of railway from 
Merida to Seville. This contract is reconveyed to the Seville- 
Jerez-Cadiz line, of which Mons. Gilhon is also the manager. 
M. Gilhon reserves to himself the construction of the line and 
the raising of the required capital. A form of contract was 
necessary to establish the conditions of the reservation of these 
rights. Ms;,Gilhon intercepts a form of contract drawn up and 
addressed officially to the directors at Seville, by Mons. Santa- 
Cruz, at this time governor of the Bank of Spain; this contract 
protected the interests of the Seville line. Mons. Gilhon 
induced the directors to agree to a eontract drawn by himself, 
but which is ruinous for the company. He takes the capital 
raised, but does not construct the line. He causes the 
directors to formally violate the articles of association of 
the company, and even the Government statutes, by issuing 
150,000: debentures upon a line not in existence. Both 
capitals disappear before a blow of the pick-axe has been 
given. More than a year elapses. The credit fails without the 
managers in Seville taking a single step. An official accountant 
makes out the balance-sheet of the Credit ; almost all the shares 
of the Seville line figure among the assets. A meeting of 
creditors is held; the managers of the railway for the second 
time betray the interests confided to them. The directors, 
trampling upon the articles of association, forget their duty and 
become accomplices, either through ignorance or intentionally, to 
all the illegalities and shortcomings practised. The assemblies 
whose vote was taken to sanction this culpable management were 
packed. What has become of the capital for which the managers 
were responsible ? Where are the fortunes which sacred trust 
made them the guardians and depositories of? All these facts, 
Monsieur le Ministre, have brought ruin upon numerous families 
in a neighbouring and friendly country, and, what is more, they 
affect the propriety and compromise the credit of a great nation. 








those involved may be protected from the 
of those who have ruined them. _(Signed) 
partes reading of = praate» way oe scented, 

e report gives speeches of some speakers, We 
4 bas a gr oratory 


can only find however, for a little of a 
Seflor Hurtado,“ one of the i 0 and one of the 
most distinguished lawyers in ea: vn. if he does not possess,” 
continues our ear Ol the knowledge of business possessed by 
M. Rouher, at least is his equal in eloquence and in wit, while 
he excels him in the atticism and flexibility of his style.” 
gentleman observed “that forgetting intentionally the presence 
of those who had taken a part in ruining the company, he would 
speak of the honourableness of his co-directors, particular! 
Admiral Pinzon (late commander of the Spanish e ‘tion 
against the Peruvians), also of his own honour, of the 
devotion which he and the admiral had displayed after the ruin 
of the undertaking was proved to be ‘a fact, when listening only 
to the lofty inspirations prompted by Spanish nobility of soul 
(hidalguia) they had courageously. seized the helm in_the 
company’s affairs, which was as dangerous to. handle as red-hot 
iron. It was not their personal concerns which actuated them, 
but they interposed in behalf of the French interests; and he 
thought that there was some glory to be got by exercising 
their moral authority to save the remains of the fortune 
of the foreigners. He insisted upon this being taken into 
account, since it was purely a dispute between Frenchmen and 
Spani ; at the same time, for the reputation of the noble 
land of Castile, he must declare that there did not exist a case 
which could be quoted where an enterprise wholly directed ty 
Spaniards had compromised the fortunes of foreigners. The ad- 
journed meetings of the next and following days were not 
remarkable, it appears for anything more practical in the charact 
of the addresses delivered, although they succeeded in effecting 
the resignation of the family of Gilhons, and also in nearly 
removing the seat of the management from Madrid to Paris. A 
Senor Ancellinas required the dismissal of the whole of the 
members of the board, and declared his intention of pursuing the 
authors of his ruin to the gates of hell! At last these memor- 
able meetings came to a close by the president putting the 
motions of the committee, the resumé of which—patience and all 
will come right—we have already recorded, to the vote, and 
in their being carried unanimously, together with another 
motion, added by himself, and which was to the effect that, after 
the payment of the current debts of the company, the receipts 
should be applied to the payment of the overdue coupons of the 
debentures, commencing with those debentures earliest issued— 
a matter, it seems to us, somewhat difficult of achievement, if, 
according to the report of the French commission, it be true that 
the profits of the line are even insufficient for establishing it per- 
manently and keeping it in repair. 
It is hard, while reading the account which we have given, for 

a smile not to rise at some of the proceedings which the rep¢ 
describes, even though we remember that the comedy w 

rovokes must prove a terrible tragedy to many of those who 
| sa unfortunately ‘become panemree | with the enterprise. 
Finally, the epitome of this sad and eventful history is 
written in the present quotation’ of the shares and debentures 
on the Paris Bourse. © 
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ARCHANGEL.—At this place a great reduction of Steate 
charges has been made. A message of twenty words to London 
now costs three roubles, or 8s. 9d., instead of six roubles eighty- 
three copecks, as formerly. 

THE SANDWICH ISLANDS.—The Americans have granted a large 
subsidy to a steam company to run a line of steamers between 
San Francisco, Japan, and China, touching at these islands both 
ways. Several fine boats were lately building for this line, and they 
are between 4,000 and 5,000 tons burden. They expect by these 
steamers to divert a considerable portion of eastern traffic to 
Europe vid the United States, instead of vid the Isthmus of Suez. 
If they are at all correct in this expectation, our consul at Hono- 
lulu thinks that an independent line from Panama to Japan and 
ports in China, touching at the Sandwich Islands, would be still 
quicker, cheaper, and more convenient, for European traffic than 
id San Francisco. 

Tue MaTauRA.—The decisive trial {trip of this screw steamer, 
which has been built by the Millwall Ironworks, Shipbuilding, and 
Graving Docks Company (Limited), for the performance of the 
new monthly mail service across the Pacific, which is to form a 
connection between the colonies of Australia and New Zealand and 
the Isthmus of Panama, was made on Saturday. The Mataura 
had been taken down the Channel 944 on the 4th inst., and 
driven full speed against a strong W.S.W. gale with very favour- 
able results. On the following day the first trial trip was 
and the vessel was run over the measured mile in the Maplin 
Sands, when a speed of 12°675 knots was attained, though the 
weather was very boisterous. The Mataura left Gravesend on 
Saturday for her second trial at a quarter past eleven a.m. A 
large number of shareholders and visitors, in all about 150, of 
whom a considerable number were ladies, were on board to witness 
the vessel’s performance. Among those present were Lord Claud 
Hamilton, iP. chairman of the Panama, New Zealand, and 
Australian Mail Company, for which the Mataura has been built. 
Admiral Baillie Hamilton, Mr. Wilson, Mr. Edmett, and Mr, 
Rayment, directors; Sir Charles Clifford, Mr. T. Cave, M.P., 
Major Hayes, Captain Mackenzie, besides several gentlemen from 
New Zealand. The vessel was timed in running from the Mouse 
Light to the Nore, and also in passing the measured mile at the 
Lower Ho; The mean speed attained was 13°048 knots, which 
was considered by those interested a satisfactory result, having 
regard to the quantity of cargo on board—upwards of 1,000 tons 
dead weight. The length over all of the Mataura is 305ft. ; leng 
between perpendiculars, 285ft. ; breadth, 353ft.; on, 
Her tonnage by builders’ measurement is 1,767, and though her 
nominal horse power is 400, the indicated horse is as much 
as 2,300. It is expected that by the new monthly mail service in 
continuation of the present line of packets between Southampton 
and Colon (Aspinwall), the distance between England and New 
Zealand be shortened by nearly 2,000 miles as a with 
the route via the' Isthmus of Suez. The voyage from Southamp- 
ton to Welinene (New Zealand) will be accomplished in forty- 
nine days, and that between Panama and We m in twenty- 
seven, no call being made for coal at any intermediate port. The 
Mataura is commanded by Captain G. E. Bird, late of the Golden 
Fleece, andis expected to start for Sydney on the 10th, where it is ex- 

to arrive the first week in ber. After the trial trip on 
turday the invited visitors were entertained at a déjeduer on 
board, at which Lord Claud Hamilton presided. In proposing 
“Success to the Mataura” the chairman dwelt on the benefits 
which would accrue not only to England, but also to the colonies 
by the establishment of the Panama, New Zealand, and Australian 


We denounce them to your excellency without hesitating an | Mail Company. 
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA. 
we Whit Mendes 019 were cignalisd. OLD Westminser Bridge was lighted with gas in 1813. A SCANDINAVIAN industrial exhibition is open in Stockholm. 
at Clapham Ju Whit-Monday 912 were signalled. Tux dioptric light erected on the Oyster Rock in the Carwar THE pervonalty of the late George Rennie, CE. F.BS., is 
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in the f brought up to level of 3jft. above Trinity high- 
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relating to lands granted to to the State of Minnesota to ai 


the bill was passed. 
ane vee © Sot ee wad viaduct are in an advanced state 
‘orward very rapidl. e Wi o 
@ supports are A? J hing completion. Omthe 
i on nde, and the tunnel pte 






the first brick of the buttresses of the Holborn 
Valley viaduct’ was laid by Mr. Neave, clerk of the works. Thé» 
has beendone is owing to the rapidity: 
which, during the fine weather, the contractors have been 
get through the preparatory labour. er 


Railway 
fd me pe the burial =. 
the parish of St. James, Westmin- 
ston for the sutton ot fhe. Euston station on the west, and for}, ers 
the North-Western and Charing Cross Railway. 

THE works 'on the Chichester and Midhurst Railway ate satis- 
progressing, and the contractors, Messrs. Dierden and 
pom that, notwithstanding difficulties in 

portion of the land, the line will be open 
throughout viet the period appointed in their contract. 


m. is somone’, aaptiing Pie Stee, oe the South- = 
pated is uu undertake the working of. 
Chathan., and Dover traffic. If this 
ore out it will doubtless result in an important reduction 


working expenses, particularly in the locomotive departm 
Arrangements, it Hts, it i sta are also in contemplation for the na 
—— ‘ical working of the locomotive department of other southern 
es. 
THERE is now evidently a serious intention of carrying pape did 
gions for a submarine railway tunnel across the cane 
awkshaw is at present in France taking soundings near Boulogne, 
The funnel wll be beg begun, it is said, on the coasts of France and, 
d at the same time. One of the extremities of this tunnel 
be connected with the Chemin de Fer du Nord in France, 
and the other with the South-Eastern and Dover Batture, in 


ly 
3 
tran 
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Fe gle yi lk on the Ouse Valley Railway are i 
spit It has been rumoured that the commensal See 
is @ mere ruse against the passing of the London and 
Chatham and Lewes and Brighton line, but the works going on. at 
test and Uckfield, the sp: springing t up of a complete village near 
road, and the fs of activity in other quarters, seem 
jak —< for the truth of such a theory, and indicate earnestness 
of purpose in the construction. 
on eee: as a train was nearing the cross-path near the 
preening ty @ man was seen by the driver in the act of 
crossing the > aaetie The driver sounded his whistle, and the 
guards applied their brakes, but the distance was too short to enable 
them to stop the train, the buffer of the engine struck ‘him 
threw him across the metals, and be wheels of the carriages 
over “his body, literally cutting him in two. It is naney pe 
sary to say that death was instantaneous. 
On Tuesday afternoon an adjourned inquest was held’ on the 
bodies of the fireman and stoker of the Great Northern 
which ran off the line near The cause of the agciden 
seems to have been the imperfect and deca: oj ene 
8 The Hitchin and Cambridge Anam 4 
ident happened, has Soe come into the h of oy shew 
Northern, and great efforts have been made to put it into thorough 
repair, though these ofietts: have not yet been quite successful, 


A LIVELY contest the — Railroad has ng up 
in Congress, in which much interest is manifested peas hands, 
and in which much money isinvolved. It that the Omaha 
and Atchison branches the rapid of 
the Kansas City branch the 
place of junction, are endeavouring the latter branch to 
make the j ix unction at a point on the meridian between the Platte 
and Republican Fork, some hundred miles further north than the 
Kansas City branch J mg am are g making i 
taken from the Pacific Railroad Committee and placed Res asiory 
















ae ork ten thousand 
The tines sneer amounts to about £1,000, 000 
Wal a of sulphuric acid destroys the 
1e solution in pure wale of 8 VE) 
br ghey t. 


aot of, breathing twenty-four hours has been 
Ped to be equal to raising a hundredweight. 
to the height of 703ft. 

BIRMINGHAM was first 


in 1736, An Act was 
of London and 


a 








existence; 
a, it is as ico by the 
contains 160,000 cubic; miles. 
uld cover the entire paren 
‘thickness of more than eight ral 










—— estimated that the 
= Te eer ea to 
glo 


. ora as termed exclusive rivilgges, in 
fit pt coal, w about 1589. These nsisted. a. in 
iron, melting glass, boiling soap, and aan lead with 


A ur: 000 miners w employed in raisingyrather 
than of tons at . More t 8, 
or 196 to raise the quantity Tr as the produce 


American 
some Manat hn “the 


meas brandy ont 
Nreno-PaussaDe of of — 


prietors were 
the material 


a stated to be an +e test for 


in water. n this reagent 

a e sulphides, a deep orp Purple ‘Sponre 
tion is 

that war-vessels should. he built 


American paper 
heavier than 
of agua ich — ee =. = orn 
. for ti suggestion. . 


Berors the Great Fire the steeple of old Bow Church in Tandon 
“a lantérn intended to direct travellers fromthe 
night ;-and in Barbican was a tower with a 


‘of ague in the malarial districts of Ohio 

undertook a — of "Hing, | named 

quantities o alge, fungi, 

in in the mucous pawn es of his patients. 4 

héalthy 4 bape portions of a | 
upon portions of ca‘ 

from ae, result of the experiment has ‘been that the 1 

dogs are fatter ‘Healthier than ever. 





' Tris stated $ itis intended to apply ceeeietty So Bae to Alden’s 
vin | Meigs pep gas 2 he 
ices of the large 
New Yak he "i tn think this scheme “‘ quite iy paper 
of mushrooms or amanitine has been 
ee: upon by M. Letellier. He thinks it 
beet im a indicated, and states that 


the bet antidotn cases of poisoning by this principle are the 


preparations of tahtin: 
THE Medi ‘has a much Sane ge tion of potassium 
than the Dead Seas, and bot! the Red Sea have 


nearly three ‘audah truck sodium as the Dead Sea, but the latter 
has‘ more tir colelam, magnesium, and less sulphuric acid 


than either of 
"THERE is an i s.coal bed in the district of which Moscow 
is 1 corn. an area of 120,000 square miles, which 
i harge as the entire bitumindtas etal areas of 
the United atl eae ooo the Don is more than half 
as large as of all 
In as6s, 2, rot of telegraphic wires were at work in 


Paris, w' h of wire sufficient to ‘put a girdle” . 
twice round the offices established for the wor! af 
these lines sent not less than 1,967,748 donation by 
which a sum of -[was realised. 





Mr. Horpsw states that the coal beds dip beneath the 
of aon, tas en pass beneath the Channel and part 
of The quertion a in Austria and Russia, 


ha tre recently: a ae of = of Vouninde upon the 
oxidation of air have disclosed some curious’ results, 
530 gram for thirty days of twenty-four hours, 
as ck af) 5 das, fou _ 
e 


it. to a current of air, gave off 0°109 
ae vt excventoasbh 

ye ade pa: ea been found to be a most sensitive test for 

free acids. Well-boiled water, which has been slight] Mnted with 
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used for Printers 4 


In other words, food 


on Ge ee Bo Bm Pay 


More than 300 men’s clubs 

1 sean 30 of them Ning comet ih 
iw Sepreniran ‘firms all the silk weavers of Macoles 
fy with hair doman ee 


anxiously waiting the removal 
ceful old piers and the substi- 
ith the em ent. 


| rifles to be converted into breech- 

‘previously ordered. 
Government have already gi’ 
fly invented American gun, w! 
be fired in a minute. 
Mthat the Austrian Ministry of War 
kets for the Austrian army. They 

i, and will be delivered at the rate 


6 of the preliminary works on the 
ecuted to the 25th of March last 
ent time, of which £11,000 is due 


the metropolis 140 drinking foun- 
er through the agency of the “Free 
n.” It is estimated that between 


‘J = 's boring machine has been <is- 
® Dublin Corporation at the Round- 
a substituted. We are not aware of 


Dawes and their workmen, at 
Lg mad — to the intro- 


resulted in a 
On. the part of 7 the ton Works. 
P are being n on a large scale at Chalons with 
loaders. | Military in the camp declare that the worst 
of various -loading arms which have been 
to the ch Government are better than the Prussian 


needle. gun. 
\A’PELLAR rting a new roof in course of erection at Messrs, 


= ew Tividale, fell from its place on 


portion of the roof fell upon a man 







— killed at once. Some other persons received 
wlians’ tas been roduced in a new Congregational 
oe An } wire has been laid on from the 





to enable the minister to summon 
te ean of te of the ch for any purpose for which he may 
bathe their oecvioes, 
of Hartford, Connecticut, has produced no less than 
5 - Foam aang oh a Ge toll wen, cheese ates 
sii ans bp sea out more fire-arms 
other Ss it 1 ‘@ollars worth of steam 
uring the war. 
; DouRuwe the month of May the total value of the iron exported 
to £1,465,992 against £1,195,892 in the corresponding 
of last ear, being an increase of £270, 100. There was a 
off in export of 2 h almaaaa France, and the United 
but an increase to 
ggg age tag i for raw cotton to April 30 
this.year, no less than £1 ,361 went to the United States. 
total i for rw cotton. in 1865, was £266,082, 13; in 1864, 
£56,277,953; in 1862, £31,093,045; in 1861, 
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‘ 8. ‘Apeenee, bound from Portsmouth 
“ Liverpool fn “a ote the 

to Antwerp, took pi in 
uniles off Start Point, on Tuesday, resulting 
ry and of ten lives. 














sol for Sta Fork, ith 700 souls on board 

join ted to the French Emperor six years 

ipprrrated fo of artillery in the 

pail Gio quan which tend e breech. 
model were tried, and it was oniy lat 

far superior, it is said, to 


an the Welland Canal had, to the date of report 
\with no accident, and were making three trips per 
‘were expected to carry between six and 
p grain this year over the line; and the com- 
: hae am million b bushels should it be 


th aya ERE 
but the or eae be- 
comes 80 it cannot be ther eth ae 


iy 


mn Themis Speratives are as for an advance in wages, 
ines + thelr dqmanilll a tule ene the folowing figures will prove. 
ve 


Seven men of the coun’ or several years past 
messed together. In the first week of a yy 's 
weit Roe on cost 7s. 6d.; in 1864, 7s. Lid.; in 
and in Theref it now costs £1 4s, 63d. 
chase the amount of food whic 


to 
£1 would have in 1 
was 22) per cent. cheaper te July, 1863, than 





Speaker's table, by such a vote as indicates the Keneaa Gite the t, loses colour the moment a few bubbles of air are 
to be strongest in the House. ‘ blown thn the lungs, thus showing the action of so 
THE directors of the Indian Carrying Company report o. feeble an as | in so small a proportion. 
notwithstanding the serious drawbacks to business THE oidium, w] had been exterminated, has 
the difficulties and delays which had been experienced in “ae ust re-appeared me in the neighkoan of Lyons. 
transmission of goods on the East Indian Railway, the amount of e alternation if weather and t heat, such as has 
gross Fey a in the Bengal — show an over | lately n experienced, conduces qual t to the production of 
those for the corresponding year. A very large | this disease, the only effec remedy for which 4s the employ- 
inoene in the gross at the ti taken place in | ment of sulphur) | 
e Madras Presidency. business in the Presiden } ) Were Cont’ 
has also improved considerably, but still a sufficient]: moar 7 Fea Sets nz — oes <9 
* remunerative. Under all circumstances th odivceae a eo “ daily on the —— In 7 May last it 
oite ‘ie. be me! for iy Actas from har bay | poset ' Estimati the value of im are at 
Presiilen an vol @ means a‘ poe the prose- ’ 
cution of their operations in the adras Presidencies, mike sieting. ind must have for neasly o 
— have been successful so far an ached prospects for the : Sommitiesioh iors which has been has hoon giting, ot Beer 
ture. hs report 
Some e ents were made on the South-Eastern Railway on for remodeling the "aot tena just closed its 
Monday with a view to i of a system of communication for romeaing he biassed members have been ‘tile 
between rs and and between the latter and the chasers roe ot y one of that distinguished 
driver of @ train, the system being the invention of Ms, Walker ‘jig 
The train with which the experiments were made consistel of five) Teas i paper read before the French 
pow mn oP tye = two breaks, and "a of peer See oo. 
epartmen e several carriages is a opring vieead atm en pee on all sides, and exercising on 
ee = bre Sen on pe emery bs orb an immense p g a vast quantity of heat. He 
carriage causes a bell to ring in either of and thus | thinks that if this pre be st ubject great variations they may 
an alarm is raised. At the instant the bell is a i be the cause of the spots « ed on the sun’s disc. 
ene Sees Si y i -y the com- THE oem yiich was elt|at Marscills in May last is 
partment © signal was given. To preven’ ise stated to pn bers serena singe» ‘ect on the magnetic needle. 
a nS te Sete Se pee oe peled Se Ee On a mariner’ Senapre Sg. po, 2 placed as to cause the needle to 
on being drawn out itself with the apparatus and re- | d e cxstwaris, it to veer coddouly fo Go Sah 
mains in the hand of the person who pulled it, it being impossible ae se ty. At the same time, 
equally coy <eteente joied quand’ eed finiee driver. | Soe Boos of o “"y fan hour that the needle returned 
an ver. tion ost a of an that 
The exgedeasdia peeved meet ceocenntlll seize to its normal conditi 


it is in July, 1866, 
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THE LONGITUDINAL CYLINDRICAL TRUSS FOR ORDNANCE. 
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FIG. 3—LANCASTER AND HUGHES’ PATENT LONGITUDINAL TRUSS FOR STRENGTHENING VARIOUS GUNS, AS MANUFACTURED 
BY CAPTALN BLAKELY AND OTHERS, : 
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FIG, 4.—ARMSTRONG GUN (ORIGINAL) AS MADE AT ELSWICK AND WOOLWICH ARSENAL.— SECTION SHOWING FROM BREECH 
TO TRUNNION. 
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FIG, 5.—WROUGHT IRON GUNS, AS NOW MADE AT ELSWICK AND WOOLWICH ARSENAL, 


Last Friday a case very interesting to manufacturers of | patent. We will, therefore, try to set forth the question at issue 


ordnance was brought before the Court of Queen’s Bench. Mr. 
Cc. W. Lancaster, the noted gun-maker of Bond-street, and the 
inventor of the Lancaster or elliptical-bored ordnance, and Mr. 


John Hughes, C.E., of the Millwall Ironworks, were the plain- | 


tiffs, Captain Blakely, the well-known ordnance inventor and 
manufacturer, being the defendant. Mr. Grove, Q.C., the pre- 
sident-elect of this year’s British Association meeting at Notting- 
ham, appeared as leading counsel for the plaintiffs. The action 
was based on the infringement, by the Blakely Ordnance 
Company, of a patent taken out in 1860 by Messrs. Lancaster, 
Brown, and Hughes, for improvements in the construction of 
ordnance. Captain Blakely agreed to a verdict, by consent, for 
£350 damages and £200 costs, and Judge Shee directed the jury 


ety: 
The whole question of the construction of artillery is so 


important, such vast sums are being ev here spent in its 


erywi 
manufacture and improvement, that we have little doubt that 
we have not seen the last appearance in a court ef law of this 





as clearly as possible by means of figures. 

Fig. 1 represents the strengthened cast iron guns as made by 
Captain Blakely from 1855 to 1862. It will be observed that 
although the hoops strengthened the guns laterally, the longi- 
tudinal cross-section of the gun remains almost in the normal 
conditions of strength a cast iron gun. The Parrott guns of 
America are constructed in this way. General Gilmore, in his 
report of the Siege of Charleston, shows by drawings the 
number of Parrott guns that burst, blowing the rear end of the 
gun off, yet leaving the hoops entire. Our experience at Wool- 
wich Arsenal confirms this report. During the trials in this 
country the breech ends were blown off, as shown in Fig. 1. 
Fig. 2 is a representation of a wrought iron gun, made at 
Elswick, in which insufficient provision had been made to 
strengthen the gun longitudinally by interlocking the coils. 
This gun blew out the breech at the point marked in the figure. 

Fig. 3 shows a gun with the “longitudinal cylindrical truss or 
brace,” patented in 1860 (No. 1357), by Messrs. Lancaster, 





Brown, and Hughes, for adding longitudinal strength to all 
kinds of ordnance. The outside of the gun is, of course, turned, 
“and at the rear end of the gun a portion of the metal may 
be turned off, so as to form a shoulder all 

behind which, in the rear of the gun, the end 
to fit and take its hold.” This jacket is itself secured 

“the ends of which may be shaped so as to dovetail into one 
another.” By the verdict that Captain Blakely has allowed to 
be taken against him, he has confessed to the extensive use of the 


to the end of, and lapping over, the breech. It also appears to us 
that the Elswick Ordnance Company—and therefore, also, 
Government at Woolwich—in their manufacture of the Arm- 
stroag gun have lately used this longitudinal brace. 

Fig. 4 shows an original Armstrong breech-loading gun in the 
construction of which the coils are merely shrunk one over the 
other, and depend on the tension of the coils for longitudinal 
strength; but the next figure (5) represents the wrought iron 
muzzle-loading coil gun as manufactured at Elswick and Wool- 
wich Arsenal, since the patent of Messrs. Lancaster and H 
and the official trial of the system by the Ordnance Select ° 
mittee. 
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AN AMERICAN MILK ManuracrTory.—London milk is o! and 
justly, much abused, but the Americans surpass us in as 
in other manufactures, such as nutm hams, bears’ an, 
and soon, The assessors of one of the Boston wards lately 
the curiosity to examine a a milk establishment, and finding 
four large casks, weighing ee hee. they investigated the 
contents of one of them, It was filled with refined whiting, and 
on taking a sample for experiment they found that mixing it with 
water gave a very good imitation of milk. 


Fast STeEaMING.—We recently had the pleasure of recording a 
notable instance of fast across the Atlantic in the case of 
the Inman steamer City of Paris. The distance run each day was 
justly remarked as being extraordinary for a screw veunell but 
when compared with the performances of the royal mail steamer 
Scotia, which has on more than one occasion Queenstown 
on Thursday, it will be seen that the paddle still maintains its 
supremacy on the ocean. The following is a comparative state- 
ment of the distances run by the City of Paris and Scotia nae 
tively on their last homeward voyage :--City of Paris left New 
York the 23rd of June 0.35 p.m., arrived at Queenstown the 2nd 
of July, 5.15a.m. Second day, 302 miles ; day, 334 miles ; 
fourth day, 322 miles ; fifth day, 328 miles; sixth day, 327 miles ; 
seventh day, 324 miles; eighth day, 344 miles. e Scotia left 
New York the 27th of June, 2.50 p.m., arrived at Queenstown 
the 5th of July, 10 p.m. Second day, 350 miles; third day, 345 
miles ; fourth day, 326 miles ; ‘fifth day, 344 miles ; sixth day, 346 
miles ; seventh day, 348 miles ; eighth day, 350 miles. It will be 
seen from the foregoing that the Scotia made the passage from 
New York to Queenstown in 8 days, 7 hours 10 min.; apparent 
time of the City of Paris, in 8 days 16 hours 40 min.—la 
Albion 

Cast Iron CoLumNs AND Beams.—In cases of fire, where the 
heat is intense, cast iron columns and beams become weak. The 
same is the case with wrought iron. Hence, although iron makes 
a safe building for offices in which there is not enough combus- 
tible to heat it above 600 deg., it is unsafe for buildings in which 
combustible goods are arte unless access of air is presen 80 
that there cannot be combustion enough to heat the iron above 
this point. Attempts have been made to protect iron from heat 
by plaster and brickwork, and by water inside; but there are 
decided objections to these expedients, Whether wood has been 
used as the coreof a hollow column or beam we do not know; but as 
wood, when shut up iniron so that air could not reach it, would be a 
long time in charring to a depth that would much weaken it, it is 
evident that hollow cast iron columns might be prevented from 
bending under their load while hot by fitting in pine columns 
inside, and the pime would greatly strengthen them while at 
the ordinary temperature ; and by shutting the wood tightly in, so 
as to exclude air and moisture, it would be made almost im - 
able. Columns thus stiffened need not have so much iron in them 
as is necessary when they have nothing in them, aud the saving of 
iron might ly pay the cost of the wood. In the same way box 
girders might be stifferied with wood; the iron in case of fire, 
when too hot to bear much load, would preserve the wood from 
combustion, and the strength of the wood might suffice to hold 
up the weight, and prevent the crash that usually happens when 
iron buildings get so hot as they are liable to get when they con- 
tain large stores of combustibles, and ignorant firemen smash in 
doors and windows to 'give free access of air to make the fire 





intense. For dwellings, offices, and other buildi that contain 
little to heat them, iron alone will make them roof ; but 
for stores, wood that is absolutely excluded from air will be neces- 


sary to sustain the load while the iron is weakened by heat.-— 
Building News. 

AMERICAN PxnmManent Way.—Sir 8. Morton Peto, Bart., gives, 
in his recent work on ‘‘ The Resources and Prospects of America, 
some interesting particulars of the general character of the 
American lines. It eg that they have been constructed at 
an outlay of only “from £8,700 , Ag £15,000 per mile. The 
average cost’ in Great Britain has m nearly £40,000 per mile. 
In this estimate of cost we have, of course, to consider the 
relative character of the lines. The American lines are almost 
invariably single, whilst the English railroads are mostly double 
lines. In other respects the American railroads are, as a ru 
very inferior to ours, A railroad has been defined to consist 
earthworks, sleepers, and rails. The earthworks of the 
railroads are, for the most part, of a v simple character, 
From the generally level surfaces through which their lines are 
made (in the prairie districts especially), little has been required 
but to lay out the track, and he is afraid that the proper prepara- 
tion of the road-bed has not always been as well attended to as it 
should have been. The timber for the sleepers has been obtained 
from the roadside, or from the woods in the immediate neighbour- 
hoods. The supply has usually been abundant; and it has 
immensely contributed to the economic construction of the road, 
enabling the eonstructors to lay down sleepers at much more 
frequent intervals than we usually find themin Europe. The rails 
have been usually obtained from England, Wales, or 
and I believe that in many cases the cost of the iron has f 
in America the largest proportion of the cost of the construction 
of the lines, The rails are ore ey Ale light.” We may here 
observe that it is notorious that the Americans % up the 
rails made in our Cleveland and South Wales works for the 
German and Austrian railways, which were rejected by the Suvi 
inspectors—all the German lines, be it noted, having been 
down with a heavy section of foot-rail. ‘‘ With regard to some 
other points of American railroad construction, no comparison can 
be instituted between the arrangements on the other side of the 
Atlantic and those which prevail amongst ourselves, There are 
scarcely any artificial drains. The ballasting of their lines is often 
very imperfect; indeed, I believe it has not been thought 
open edie fab podong aybe einb ee Fy ons po | 
the consequence, it scarcely be said, has been ——. 
working and serious detriment to the rails until the -hed is 
drained ahd ballast is complete. The railway stations in America 
are.also very inferior. For the most pert they 
erections of a temporary character, Lem | wl it should be 
observed, the land on which they are erected been 


frecly given by parties who well understand the 

value which a railway station to every Tm ' 
On the more —— lines, however, 

rebuilt, substantially and in every respect. suitably, ths 
income road,” e 


i 





ees 


Se ee 


NE 





26 











THE PRUSSIAN ee ee NEEDLE 


The following letter from a correspondent well versed in 
all that relates to small arms in general, and the needle gun 
in particular, pontenies: a pobeliii: SAMuanbt-ails Gh’ sprotent 
moment :— 


Sir,—While hard fighting is going on within a few German 
miles of this town, with the chance of a general European war 
staring us in the face, I trust a few remarks as to the relative 
advantages of the muzzle and breech-loading rifles will not be 
found inopportune. The construction of the Prussian breech- 
loading needle gun will be well understood by most of your pro- 
fessional readers, and its su disadvan have been 
already much discussed, y the liability to I have 
had many opportunities of examining the parts of this weapon 
and of closely questioning both officers and privates, and they 
unanimously declare that the needle very rarely breaks, and 
should it do so can be very easily and quickly replaced. The 
general workmanship of the rifle is good, the sights carefully 
adjusted, and the parts work easily. In consequence of the 
practice in the Prussian army of having the bayonet always fixed, 
the gun-stock, for the sake of balance when firing, has to be 
made much heavier than at first sight appears necessary. 

To fully explain the advantages of this breech-loader it is 
necessary to state that the ball, cartridge, and cap are al! in one, 
that the hammer of a rifles is replaced by the needle, 
which works horizontally in the axis of the breech. The motions 
required for loading are, therefore, very simple, viz., first, to draw 
back the spring connecting the ie | oil: trigger; secondly, to 
open the breech and throw out the remains of the burnt cartridge; 
thirdly, to take the fresh cartridge from the pouch which the 
soldier carries in the front of his belt and place it in the chamber ; 
fourthly, to close the breech. It is here well to remark that none of 
these motions require the hand to-be raised much above the waist 
when standing or kneeling, and the operation of, loading can be 
performed while lying flat on the ground, without turning over 
on to the side or exposing the arms to the enemy’s fire. 

The Prussians have taken advantage of this fact and place their 
ranks in the following manner:—The front rank lie flat down to 
fire, the second and third kneel and fire, while the fourth and 
fifth rank fire standing. Firing thus from five ranks simul- 
taneously at either infantry or cavalry from the time they come 
within range until the order is given to receive them with the 
bayonet, when the front rank rise to a kneeling and the third to 
a standing posture, a great advantage gained. With the muzzle- 
loader when the enemy are advancing but two ranks can fire and 
load, both standing, and when prepared to receive cavalry also, 
only two ranks can fire at once in comparison to the four ranks 
when armed with breech-loaders. 

My object is to show from actual experience that the advan- 
tage of the breech-loader lies, not only in its rapidity of fire— 
which is as three to one compared with the muzzle-loader—but 
it enables a greater number of shots to be fired simultaneously 
from a closely-packed body of troops and prevents the men 
having their arms shot off by their comrades while in the act of 
loading—a view of the case which I think has up to the present 
time been much overlooked. 

Advantage has also been taken by the Prussians of the rapidity 
of loading obtainable, in the following manner:— When having fired, 
and in the act of coming to the charge, they are able to load again as 
they run, and only discharge their pieces when their bayonets are 
close to the breasts of their opponents, thus firing from the hip. 
This is found to have the most powerful effect upon the bravest 
troops. The Austrian infantry, which has shown the greatest 
steadiness and bravery, was several times prevented from coming 
to the charge from the tremendous slaughter made by the 
Prussian fire on their foremost ranks, and to which, being armed 
with muzzle-loaders, they could not adequately reply. 

As a volunteer I know that the Enfield rifle is a very good and 
reliable arm, and capable of doing great execution, but I think 
that no one can be fully aware of the advantages which the 
breech-loader presents—and especially the needle gun as used in 
the Prussian army — without feeling great anxiety that our 
Government should not let the lessons which are to be learnt from 
the present war go by unheeded. The bravest troops are liable 
to the most terrific slaughter before reaching the enemy if not 
provided with an equally powerful weapon. 

Every year the connection between civil and military engineer- 
ing is becoming closer, and I trust that the importance to the 
public of this consideration—breech versus muzzle-loading rifles 
—will cause you to overlook the fact of my letter partaking more 
of the latter than the former element. G. H. 

Gorlitz, Prussia, July 4th, 1866. 





MANUFACTURE OF CAST STEEL AT ESSEN. 


ONE ary in the system — which the establishment of 
M. Krupp is conducted, and probably one of the secrets of its 
success, is that all new inventions, proposed improvements, novel 
processes, or modifications of others long recognised, are submitted 
to a seaching ordeal previously to their being used in the work- 
shops. There is, in fact, attached to the works what we might 
term an aaecene workshop, combining in one all the essentials 
of the studio of the savant, the workshop of the mechanic, and the 
laboratory of the chemist. As may be readily imagined, it is re- 
plete with crucibles of every shape and size, furnaces, retorts, and 
scientific apparatus of every description, the majority of which are 
familiar to those interested in such matters, but some are of a 
particular construction, specially adapted for certain purposes, 
and are the invention of M. Krupp himself. If, in addition to the 
enormous size and scale upon which all the processes at Essen are 
earricd on, we take into consideration the guarded manner in 
which admission into the works is obtained, as mentioned in our 
last number, it will not be surprising that many vague rumours 
and reports are in circulation in the neighbourhood respecting the 
modus operandi of the production of masses of metal so exceed- 
ingly beyond, in point of size and purity, the capabilities of other 
establishments. ‘Treating all these exaggerated rumours as mere 
idle gossip, ‘‘ Les Grandes Usines” considers that the extra- 
ordinary success attending the whole process is not so much due to 
the discovery or employment of any very novel method as to the 
admirable organisation, division of labour, system of management, 
and — discipline pervading the whole operation, and is the 
result of the practical knowledge and experience of all concerned 
in it, from the superior intelligence of the foreman down to almost 
the most ignorant of the subordinates. On this point we are 
decidedly disposed to concur with our authority, and, were there 
any doubt on the subject, the fact that many excellently designed 
lans <M —_ rendered ne gry abortive A carelessness and 
uently culpable negligence on the part of those engaged in 
therr execution, would corroborate the etonent, 

The building where the great castings are run holds about 1,200 
crucibles arranged in furnaces by four, eight, or twelve, according 
to size, and the moulds to receive the melted metal are disposed in 
line along a trench situated between two pairs of rails, upon which 
runs a movable crane. It will be at once seen that the moulds are 
age in what we call the “six foot,” when alluding to railways. 

e moulds of cast metal, always, without exception, of a 
cylindrical shape, are attached by trunnions to a heavy chain con- 





correct 

rtant pe tt. The practical problem to be solved is the follow- 
i 'o it in the mould a continuous stream of melted 
steel sufficiently hot to cool without any sudden impediment, and 
to solidify into a mass perfectly homogeneous.” If the steel in 
cooling solidified too quickly, and caused, in consequence, the 
formation of a thin solid layer interrupting the process, the value 
of the mest hn be Ser ee meng me ay — 
majority of cases altogether lost. e tions, simple as they 

oy! ot cantel out except by men who 


of furnaces as possible. He also regulates the 
towards the trench. Upon these slopes are fixed the little canals 
or channels conveying the fluid into the usual hollow to be seen 
in the upper portion of every mould, and which is for the purpose 
of regulating and equalising the descent of the melted metal into 
the mould, as otherwise it would be too violent. These channels 
are strongly constructed of wrought iron, lined interiorly with 
fire-clay to resist the enormous heat of their passing contents, and 
slightly widened out or bell-mouthed at the extremity next to the 
mould. The men are divided into gangs, each man being selected 
for that particular duty in which he most excels, and the 
signal having been given by the foreman the furnaces are opened, 
or, as it is termed, uncovered, and the momentous work com- 
mences. One of the men with a pair of pincers seizes a crucible, 
but instead of carrying it himself and emptying it into one of the 
channels, as is the custom in France, he transfers it to two of his 
fellow workmen, who, in their turn, convey it at once to a part of 
the shop floor left free for the purpose. In close proximity to 
this spot a line of assistants are drawn up two by two, 
almost in military fashion, quietly awaiting the advent of the 
crucibles, Directly one is deposited, as above mentioned, the two 
at the head of the file — — ‘age . es nae 
having a large ring, which clips round the belly of the crucible an 
aie ie oad position. . Having emptied the contents 
into the particular channel assigned to them by ious arrange- 
ment they cast the empty crucible down a funnel into the cellars 
below the shop, and it is thus got rid of. Its duty for the time is 
done and ita presence would only serve to encumber the floor and 
occupy space, every inch of which is too valuable to be taken up by 
empties. Thusdisem of their load the two workmen dip 
their pincers into water to cool them, keeping them there for 
about a minute, and finally take up their place at the bottom of 
the file from which they started. As those in the ranks above 
them move off to perform their part in the routine, in process of 
time they become again the foremost of the file, and a —— 
of the manceuvres continues until the running is brought toa 
termination. On considering the general features of this system 
it might at first be supposed that some of the men would be 
merely looking on while nm aS noregees the —- 
regularity and organisation maintai prevents any 
such ea te of time or labour. Immediately that the two foremost 
men of. the company have filed off with a crucible, another is 
deposited in unfailing succession and is instantly seized in its turn 
and carried off,’and so on in unbroken a The adoption of 
separate channels for each pair of men precludes all possibility of 
confugion and overcrowding, which might arise if the same channel 
served indiscriminately for ue dvanguiced — any 
crucible. The whole process is es ly distingui a re- 
markable absence of anything approaching to disturbance, noise, 
or confusion. The only cries heard are those informing the men 
in the galleries underneath the furnaces that the moment has 
arrived for clearing the crucibles from the particles of coke 
adhering to them, and for opening the. doors. Many other 
precautions, suggested by long contimued practice, are faithfully 
attended to in order to ensure the suecess.of the operations, and 
some minutes are all the time required to fill the vast cavity, con- 
taining as a maximum thirty-six tons of metal. 

All Nicer may be classed under the two divisions of skilled and 
unskilled. In the latter nothing is demanded of a man but that 
he should be willing to use his and the railway excavator 
or “‘navvy” furnishes us with as an example as could pos- 
sibly be instanced. In the former aitman must be able to work 
with his head as well as his handsjralthough not to the same 
extent, because a considerable portiomf the success of his trade 
or craft depends altogether upon himself individually. He can 
make either a bad or a good job of his work according to his 
willingness or ability, The workmen employed in the manufac- 
ture of cast steel, particularly on a scale so stupendous as that of 
M. Krupp, have need of peculiar qualities of address and of a 
degree of physical and moral force not easily to be met with in 
men of the class. The result is that the number of men who are 
really capable of undertaking this description of work, and gaining 
their livelihood by it, is limited to an extent much smaller than 
what is generally believed. Out of every hundred hands who 
enter the foundry at Essen forty of them, at least, after remain- 
ing there for some time and giving themselves a fair trial, are 
forced to acknowledge, to their great chagrin and mortification, 
that they neither possess naturally nor are able to acquire the 
dexterity, the address, the skill in manipulation, and the unre- 
mitting attention indispensable to the successful execution of 
the details committed to their charge. ey are, consequently, 
very unwillingly compelled either to quit the establishment 
altogether or accept some other description of employment more 
suitable to their dapaition and physical endowments. There are, 
therefore, no comments ne respecting the difficulty of 
obtaining a large number of handsfor a branch of mechanical 
industry where awkwardness and imattention, «carelessness and 
want of skill, may occasion not only serious loss:to the proprietor, 
but dangerous and sometimes fatabsconsequences to both the 
incompetent workman and his more skilful Sonpeniens, The 
workmen who unite in themselves the requisite qualities are paid 
according to a scale of wages proportioned to their different 
positions and value in the establishment. It is mentioned in 
**Les Grandes Usines,” as a proof of the health the foundry-men 
of M. Krupp enjoy, that they of all others require least assistance 
from, and make the fewest demands upon, the resources of the 
sick fund belonging to the whole institution in general. As may 
be imagined they suffer rather at first from the severe and con- 
tinual sweating produced by the nature of their employment; but 
when once, as we might say, seasoned, their health is in no 
manner whatever affected by it. abe : 

As a rule, for the obvious purpose of avoiding night work, the 
meltings are so managed that the running takes place either early 
in the morning or during some after portion of the day. 
prudence of this arrangement cannot be too much commended, as 
everyone is well aware of the wasteful expense incurred in carry- 
ing on night work, which amounts, in fact, to paying higher wages 
for less. work. Accordingly the only men left in the works at 
night are those having charge of the maintenance of the furnaces, 
as the removal of the ingots is also effected in the daytime. 
about two hours after being cast the ingot, except when of 
excessive dimensions, is sufficiently solid to be li by the 
movable crane and taken away. mever it is intended to be 


worked at once it is 
in. every di by_a locomotive to the 
where that | of werk alone is carried on. 

that very ingots are not required 


uently it mapene 0 to 
4 be t the hammer, Sienna ond deseaeed in 
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Fis ingot io romana the mould and d 


See alll erved for 

to become cold.  aéeo 

of furnaces sufficiently large and numerous to answer 
for all the different masses of metal awaiting their finish, would 





RAILWAYS IN BRAZIL. 


At the present time, unhappily, energy is being exercised on 
the great continent of South America which can scarcely be 


auspicious opening of the railway from the seaport city of 
Santos to the capital city of San Paulo of the province of that 
name, with its extension to Jundiahy. Mr. James Brunlees, the 
engineer-in-chief of the line, is now, or will be soon, in the 
province to make a final inspection of the works on behalf of 
the company. This line, as our readers may be aware, is one of 
the most remarkable feats in railway ing. i 
Santos is a seaport of the province of San Paulo. It is situated 
on an island cut off from the mainland’ by a narrow branch of 
the sea, and by a belt of marsh, which is covered with water at 
spring tides and during floods from the mountains. A 

road has been made by Government across this delta, and the 
oaaey have the privilege of using this road for the railway. 
; g inwards from the coast an engineering difficulty of an 
extraordinary character presents itself, namely, the abrupt ridge 
of, the Serra do Mar, which rises to an average height of 2,500ft. 
above the sea. The bottom of this stupendous ridge is reached 
at a distance by rail of about thirteen miles from Santos. The 
tidal river Cubatao, which is here 250ft. wide, is crossed between 
Santos and the Serra by the railway. At a short distance 
beyond this locality the foot of the Serra is reached. The 
ascent of this great ridge is the grand feature of the line, and 
has already been described in Taz Encrvzer; and the gradients 
in making the ascent are the most severe in existence. The 
trains are up by stationary engines, the height being 
‘surmounted by two divisions. The gradient of the lower is 1 in 
9°75, and of the upper 1 in 10, with a level space intervening of 
about 400ft. for station: pu These inclines are about five 
miles on the base, and the works on this portion of the line are 
necessarily very heavy, comprising deep excavations and em- 
bankments, and some lofty viaducts to the mountain 
gorges. There are also three short tunnels on the work, which, 
driven as they have been through granite rock, proved very 
costly. When the top of the great ridge is reached the engineer- 
ing difficulties are of a much more manageable character. The 
curves and gradients are comparatively , none of the curves 
being of less radius than twenty chai Sai dp oneeation of 
one of fifteen chains at the station near the top of the Serra. 
The worst gradient is a short length of 1 in 50, which has been 
necessitated by a spur on the hills on the south west side of the 
Rio Grande, and which saves a long detour which the valley line 
would have involved. line reaches by these easy gradients 
and curves the city of San Paulo; ‘and is extended to Jundiahy. 
It is in contemplation, we believe, to extend the line to 
Campinas, and ultimately to Limeira and to Rio Clara. On 
each side of the line for almost its entire course there are pro- 
ductive sugar and coffee plantations, the produce of which has 
hitherto been conveyed to the seaboard at Santos on the backs 
of mules, or taken thither in a few very rude wagons drawn by 
bullocks. In addition to the sugar and coffee a new product is 
being diligently cultivated, the traffic from which did not at all 
enter into the calculations of the promoters. Since the American 
war occurred the inhabitants of the province of San Paulo, as 
well as others in various parts of the world, have given their 
special attention to cotton culture, and the production of cotton 
is so great that the company have felt it desirable and necessary, 
indeed, to send out to Santos the materials for an iron shed, 
250ft. long by 80ft. wide, for the special accommodation of this 
new and unexpected traffic. It may reasonably be expected 
that this line will create a passenger traffic between Santos, San 
Paulo, and Jundiahy, and that it will enormously increase the 
goods traffic and develop the fertile resources of the district. 
The present goods traffic, with the rude and imperfect means of 
conveyance, amounts to between 7 and sixty thousand tons 
a year, exclusive of cotton, which will be an entirely new source 
of revenue. 

The line, we may add, will be about ninety miles in length 
from Santos to Jundiahy; the extension to Campinas, and from 
that point to Rio Clara, about sixty miles. Santos, we may 
mention, is a good port, having from twenty to twenty-five feet 
of water, with quays, jetties, and warehouses, and steamers 
plying between the port and Rio Janeiro two or three times a 
_week. The railway runs down to the. quay, where the wagons 
may discharge their loads and receive cargo to and from vessels 
of large burthen. 

We have little doubt that the San Paulo Railway will prove 
highly successful, and that it will be the precursor of other 
prosperous lines in the empire of Brazil. 





Copper, Tin, AND LaaD.— According to a return lately moved 
for by Mr. Davey, M.P. liamentary paper No, 289 of this 
session, in continuation No. 275 of last session), the total 
im of copper ore and regulus into the United Ki was 
122,248 tons last year, of which 74,035 tons came from Chili and 
a exper of coenhnend eaepbnannee 
an t i e of wroug’ unwrought copper 
amounted to 31,609 tons, British India taking considerably the 
largest rtion for one country, namely, 10,100 ys} an 
France, t, and Holland most of the rest. Of tin 5, 
were imported, of which 4,932 tons came from. British India; 
7,191 tons were exported, 4,486 tons going to France and the 
United States. The import of zinc or spelter was 30,685 tons, 
12,339 tons of which came from Hamburgh, and nearly all the rest 
from Belgium, Prussia, Holland. Of zinc ore 5,158 tons were 
i two-thirds of which came from a rest mainly 
from France. 4,461 tons of British zinc and 3,771 tons of foreign 
zine were exported, chiefly to British India and France,, Of pig 
and sheet lead 34,903 tons were im’ 8 es | 
29,000 tons. The export amounted to 23,131 tons, the U; 
ae Oe - ee eed is 
much. imports ore amounted y nearly 
of which came from Sardinia. Only 101 tons of red 
white lead were imported, whereas the amoutit exported was 6,761 
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tons, most of which went to the United States, British India, and 
Australia, 
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GALE’S PROTECTED GUNPOWDER COMPANY. 


A MEETING of is company held at the 
Guildhall Tavern on Wednesday, the llth inst. Neither the 
directors of the company nor manager being present, Mr, 
Rosling was the > 
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of very fine powder may be thus used, but it is proposed to employ 
ivory or bone black for the purpose reduced to impalpable 
powder.” That was the identical process which they worl tae 
rae. gs —e 4. ary mF ay some time _—— to its = 

7 ie. me time after this a paragraph appeared in the 
Times newspaper that M. Piobert had json omg something similar 
to that, and then Mr. Sanders and Mr. Gale thought the first 
specification was not sufficient, and took out asecond. On that 
second specification the company was formed, and he meant to tell 
the shareholders (they had counsels’ opinion upon the subject) 
that the second specification was already thrown on one side, and 


the patent now hi by the slender thread of “‘ivory or bone 
black.” With to the commercial value of the gunpowder, 
it had been stated that the powdered glass could be obtained for 


10s. a ton, and that the company could sell it for 30s., so that 
with an average annual sale of 20,000 tons they could get a profit 
of £20,000. After the company was formed Sir John Hay told 
him that they could not get the article for less than £3 15s. or £4 
aton. Hearing that, he thought seriously of the matter, and not 
wishing to be mixed up with a company that might prove to be 
a failure, he went to Messrs. Easton and Amos, who recommended 
him to go to a large manufacturer of the glass flour, and he found 
from them that the article could not be produced for less than £5 
a ton even in large quantities. In consequence, he wrote to the 
directors explaining the whole matter, but received no reply. He 
was then obliged to go;to the Stock Exchange Committee, and upon 
his representations the settling day was postponed fora fortnight. 
The material now used by Mr. Sanders, for which they had no 
— did not pass readily through the sieve ; it would separate 
rge cannon powder, which was as big as coffee beans, but it 
would not separate small sporting gunpowder. After the matter 
with regard to the settling day and other matters started up, a 
letter appeared with regard to the process of Colonel Ryley’, to 
which he called Mr. Sanders’ attention, whio said there was nothing 
in it ; he found afterwards that there was a good deal in it. The 
letter was from Colonel Ryley, on the 16th December, 1864, eight 
or nine months before Mr. Gale’s matter was brought to their 
notice at all. The very same material that Colonel Ryley used in 
1864, and in India as far back as 1855, was precisely the same thing 
as Mr. Gale had patented. What could be the value of a patent 
formed upon so slender a reed as that? Mr. Rendle then read a 
letter from Earl Grey, stating that experiments were made for 
testing the same process in 1848 ; also a letter to Colonel Ryley in 
December, 1865, stating, ‘I am directed by the Secretary of State 
for War to acquaint you that you are correct in supposing that 
you were some months in anticipation of Mr. Gale in submitting 
the proposals for rendering gunpowder non-explosive, in this de- 
ent.” That was conclusive as regarded the Government, 
ter tlielast meeting he sent:to the French Government, and re- 
ceived & letter from the Minister of War on the 30th April, statin, 
that the invention was the same as one P. in France severa 
years ago, and that it was not susceptible of any practical applica- 
tion. That alone ought to be sufficient to stop the directors from 
spending any more money, and induce them to ascertain whether 
ere was any truth in the matter or not. Then it was stated in the 
Western Morning News that the mixture rendered the powder 
impervious todamp, but Professor Hunt stated that the glass 
absorbed moisture ; there was nothing to absorb moisture more 
quickly than glass. Another curious circumstance was with regard 
to Mr. Etheridge, who was under Professor Hunt at the Museum 
in Jermyn-street, who was offered £1,000 by Mr. Sanders, and 
£400 or £500 a year as an inducement to join the company. But Mr. 
Etheridge refused to come, and Professor Hunt advised him not : 
he said the company might go on fora few months, but it must 
collapse, and therefore what was the use of his being the manager 
of a company —giving up a a for an uncertainty. A good 
deal had been said with regard to the great experiment which had 
taken place under the Government, at the martello tower. He 
had to-day seen the largest gunpowder ‘manufacturer in England, 
who said that all the gunpowder manufacturers had laughed at the 
idea from the first, and it was of no practical value, and that that 
large a took place merely because it happened to be 
brought before the notice of the Duke of Cambridge, and that since 
the experiment was tried they thought nothing of it,—that nothing 
would ever come of it, and he questioned very much whether they 
would ever have an order for ten tons of the powder from the 
Government. He had that from one of the largest gunpowder 
manufacturers in the country, whose evidence would go a g 
deal by and by to show that it would be useless for the directors 
to spend any more money. An article aj on the Pall Mail 
Gazette on the 22nd of June, containing thé following paragraph :— 
Considering that nobody acquainted with thé nature of gunpowder was 
igtiorant of the simple facts upon which Mr, Gale’s process is based, and that 
these facts were actually applied experimentally on a large’scale by M. Piobert, 
as far back as 1835, and by the Russian chemist, , between 1841—44; 
that the result of these experiments are detailedin *s Traité d’ Artillerie, 
and that similar experiments have been made more recently in this country, 
Mr. Gale can hardly claim for this proposition the originality which was at 
first popularly supposed to attach to it. it seems that his process differs 
from that of Piobert and Fadeieff only in the ethiploy of a diff quality 
and a larger quantity of protective powder. But the babl 
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. Phe ‘very appearance of the powder after 
with the original sample, condemns it at once 
I have elsewhere shown that 
of the atmosphere, invariably 
to his cost, as he is 


mies 
under the fingers.» 
sifting, as‘compared 
pe seieatl endine 
glass, . con 
contains moisture. ‘The elestrician knows this 
always obliged to warm or varnish his glass surfaces to prevent 


them ing moisture,’ A pound of powdered glass con- 
y grains to sixty grains of moisture, which will 
‘below that of boiling water, 
u ffinity for mioisture that it will re-absorb 
ring thes poured gitins batend of gcobeeuiagremeee tees 

8 po ‘gli ' ‘po 
mole as by the patentees, makes it damp when 
mixed with it.” {he conclusions arrived at by Mr. Hearder, at 
the end of a long letter, were these:—‘‘1. That when confined 


the so-called protected or ive powder is ‘as explosive as 
unprotected powder, 2. That in am process of: the 
gunpowd cient 


er separates itself from’ the glass: in quantities’ s 
to explode and do great damage. 3. That the powder, after 

having been mixed with the again separated, undergoes 

changes which injure its quality and réduce its power, 4, That it 

fouls the in ' the gun} 80 ‘as' te render it to wash. 
it thoroughly’ ‘each charge. | Giii ‘That: in its’ i 
‘small anms’“‘thisfouling must fi & the 
the rifle. 6. That although = 
coarse powderand § ted 

after having’ Idix a short time 
after some months of union, 
whilst ‘the tees th eg its glazed surface, and becomes 
firable. «'7.\'That with the fine used for small arms, 
constitutes & 
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the p be tedious, incompléte; and imi 

ticable. : 8. That #ince it would ‘ber ‘impossible, area 
circu’ » to ‘sift powder make it up into cartridges 
rapidly to supply a — or an engagement, 
or even a soldiers during or on the eve of-a battle, it 
follows that der thus n kept in the form of cart- 
ridges, ‘&e. } of there are immense stores in many parts of the 


Kingdpat, Soule in nowise have the protecting process applied to it. 
9. As all-powder must be made into cartridges of exact dimen- 
sions and*weight, and as it is impossible to afford space: for 
board” ship, 
* ee = Noone has ever doubted that 
powder can ren non-explosive by’ many processes, 
ut the question is, to what practical eet contnteaunen 
turned ?” The invention was’ therefore valueless. in“ itself, 
and even if it was of value, the patent:was.of no service what- 
ever. It did, therefore, seem monstrous that the directors should 
o_ another shilling, and they would be responsible for eve 
8 


lling that they spent after these facts were made known. e 


thought before they proceeded further they should call in such 
mre te as Professor Hunt, some of ‘the gunpowder manu- 
m information of 


acturers and Government officers, to give t 
which they Amey to be destitute. 
Mr. Ran said both Mr. Hunt and Mr. miele wes 
— to himself, and he wished to set Mr. ght 
as to the reason Mr. Etheridge refused to*join » Mr. 
ee 
ewan offer company. % 
accept the offer aang ho had a i ore - 
street, of course was on & risi 


+ abt gt 
said that was in perfeet accord with what he stated. « 
Mr. Hunt’s words were “I advised Mri'Hthetidge not to do it,. 
The company will ‘co! in a fewimontilis)\and, therefore, why 
will you give up a for ani’ id ' 

. Hawkins said he had not the-slightest doubt that Mr. 
Sanders would have attended the meeting if he had received a 


the directors. rel WT 

The Chairman said he called at the offidés of the company to 
obtain information as to any possbile'chansétef getting any ' 
He saw Mr. Sanders, who told him that mo satisfactory promises 
had been made, The result was; he him his shares and, 





question of the p: 
value of the process is distinct from that of its originality. While hesitating to pro+ 
nounce an opinion as to its possible occasional yajue for the storage of merchant’s 
or mining powder, we may confidently assert, what we believe to be the opinion 
of the majority of navai and military men, that for military purposes, or for the 
treatment of powder on board our ships of wat, the discovery has no practical 
value. It is open at once to the very definite that it entails an 
increase of storage room to three-and-a-half times that now required, while 
the transport of so much additional dead weight, whether on sea or on land, 
may be regarded as absolutely imp icable. Such experiments as have been 
made have, moreover, exhibited a decided tendency to unmix in travelling ; in 
other words, a tendency on the part of the powder, resulting from the different 
size of its grain as compared with the grains of glass dust, to resume to a 
dangerous extent its explosive character; amd there is little doubt that the 
delicate surface of powder is liable to be sensibly affected and fouléd by the 
protective medium, while’ strong doubts are expressed as ‘tothe keeping 
oer the mixture, which lengthy and careful experiments alone could 
solve. , 


He also read a letter which appeared in the Mining Journal from 
Mr. Jonathan Hearder, p seks no and the Maing dees at Ply- 
mouth, containing remarks on the experiments.at.the martello 








tower. He stated—‘‘Through the kindness of “thé? Captain- 
Superintendent of the Laboratory at Bull onport, 
I had placed at my disposal not only the proof mortar and all the 


gunpowder-proving appliances, but the services ofthe proof 
sergeants and the who conduct the powder-testing anak 
ments at that establishment. With this valuable assistance I 
have been able to out a series of accurate investigations, by 
which I have not only proved the correctness of my former posi- 





£20 to take them, and his opinion was the company ‘was so 
ite, Shatpe (of the Ewell Powder: WorkagSurrey 
. : ) in reply to a 

questi Mr. Rendle, said hei as pes Bam 
manuf 4 J wan pain cone the matter; he should 
paar tne omy He @ that’ was the opinion of the 

Mr. Rendle that a report of ‘the meeting should be. 
sent to every ; <b cirouler Waking the Uharehdlder: 
whether he was in favour of wititing up the company, and to send 
his answer to the proper parties. =|" 

The resolution was and the proceedings terminated with 
a vote of thanks to the’ ba 
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THE “ Bombay BuiDER.”-—We regret to say that this publica- 
tion, the best by far of Indian at the Mine, has been 


sto; ped-and Me, 13. fae a last. « - 
HE IAN Inon TravE.—(From ‘orrespondent,) — 
of have given a more shadinl tem ae 


e 
trade. It is still feared, however, ‘that the state of 


affairs in Italy, Spain, and’ "will serious! buginess, “| 
- railway construction must @ great py ag couni-* 
ries. ‘ 

Work, In CatHonicg — the usual ve 


ENGINEERING WORKS oN CHEN AND COCHIN 


Owe of the largest stone, 8 in the world is that at Fou 
Tchou Fou, a maritime in the province of Fo Kien in China; 
it spans the river Miu, and is known as the bridge of ten thou- 
sand. an expression which indicates its antiquity. It is trul 
in size and form; and is 


80 
, us believe, but certainly long 
before the of Europe had emerged from bar- 
barism 


The Chinese have always been famous for road making and 
waterworks, and the Cochin-Chinese, about whom the French are 
now affording us a deal of imformation, seem not to be far 
behind their cousins of China proper. The country of the 
Annamites and the Cam 8 is pierced in all directions by 


| noble roads and ‘a perfect network of canals. Some of these are 


of very old date, while others are the work of the present and 
past century, and some are due to colonies of Chinese who have 
settled in the country. The rivers of Cochin-China are extremely 
fine, they are connected one with the other by means of canals 
such as scarcely exist in any other country. Cholon is 
the principal Chinese settlement in Cochin-China, and 
contains about 30,000 inhabitants; the colony took its 
rise in 1778 only, when the Chinese were driven out of the 
island of Couluo-pho, near Bien-Hoa by the incursions of the 
people of Tay-Sou. This colony is connected with Saigon by 
means of broad roads and also by a canal called the Chinese 
Arroyo, On the banks of this canal the houses are built on 
piles and overhang the water so as to provide convenient landing 
stages; and small secret canals, hidden by luxuriant vegetation, 
gonnect the main line with the country around. The Chinese 
canal affords the means of transport for the vast trade of which 
holon is the entrepdt. The streets of Cholon are well built, 
il the quays and warehouses on the great canal are crowded 
with merchandise. 
-Cholon possesses also a Chinese pagoda, which is said to sur- 
in the richness of its Carved work and bas-reliefs, the famous 
Pagoda at Singapore. 
gp One of the t most important towns in Cochin-China, towards 


‘| the north-west, is Tay-ninh, and this is connected with Saigon, 


Mthe capital of the French settlement, by a main road thirty 
leagues long and more than twenty-six feet wide, made across a 
yast desert plain. One of the native Annamite functionaries 
named Ca, who wears nowthe decoration of the French legion of 
honour, recently constructed a fort to the north of Ba-dinh to 
cover anothe? at Rach-tra, and a causeway six kilometres in 
length across a swamp near the river of Saigon. Another causeway 
of greater length and older datestretchesacross aswamp more than 
four miles in extent from the port of Tai-toi to a village called 
Lach-tra ; this and other causeways of the same kind are the 
work of the Annamites themselves, and the method of construc- 
tion is simple in the extrethé, ‘Two parallel ditches are cut in 
the mud, from twenty-five to thirty or more feet apart, and the 
stuff exctivated is thrown up between where the causeway is to 
be; every year the causeway and ditches are repaired, and in a 
very aiort inne the’ soil becomes so hardened by the sun in the 
oa ee ‘that the Toad is déclared to be as good as the best in 
ranee: 

Between Sui-cao and Trung-mit is a Cambogian camp, a vast 
circular space about two thousand feet in diameter and sur- 
rounded by an enorthoustalus. Notfar from this at Tay-ninh, the 
road from Saigon is ‘bordered by a palisading of bamboos nearly 
two miles in le ; the object of this fence is to protect the 


pladé from the incursions of the tigers which abound in the 
country. The t canal here is crossed by a wooden bridge of 
one arch, which M. de Coincy, from whose little work we derive 
the greater portion of our information", describes as a beau pont. 


The fort of Tay-ninh, tonstructed by the Cambogians, is in a 
perfect state of preservation, and M. de Coincy says that nothing 
could be more elegant than the entrance doors of this fort, which 
are cut out of the thick walls, surmounted by a kiosk, in stone 
and shaded by miagnificent masses of bamboo. This fort is 
capable’ of lodging an entite regiment, say, of three thousand 


men. 

Cochin-China seems to one of the elements of con- 
struction ingreat abundance afid ection, its timber being 
spoken of as éxcessively hard and remarkably durable. The whole 
of the buildings of importance are constructed of an argillaceous 


stone cere: eee of iron, which is soft and works with 
t ease rapidly on exposure to the air. 
» e rtis whale country is interested euch or arrayos, which 
connéét not only the town and villages, but even separate habi- 
tations one with another. The principal drawback is that as the 
canals ‘¢ommonly communicate with more than one river, they 
aré subject to alternations in the current of their waters, and to 
the fo of bars and banks. Means are being taken to 
remedy thése ‘defects by dredging the canals, and the introduc- 
tion of steamboats or tugs of small draught of water; a Chinese 
mercantile house has recently ord a steam barge from 
France. When the canals are thus improved and provided the 
from the great Chinese colony of Cholen will only be 
seven hours by water from Mitho, the capital of the 
bany ed ince of that name. From Buid-lap to Mitho the 
‘way is by the ‘arroyo de la poste, or mail canal, commenced about 
‘a century sinee and finished about forty years ago, This forms 
‘the last portion of the great water way which connects Saigon 
with Mitho by the Chinese canal, the Ben-luc and Rach-bobo. 
It must be understood that these arroyos are not entirely the 
work of human hands—they are, in fact, small streams canalised 
together, but they re t an enormous amount 
‘of “judgitient, perseverance, and labour, and are an immense 
boon to the country which they irrigate. 


six or 





AMSTERDAM.—The Amsterdam canal works, consisting in the 

rtant ect of cutting a canal through the narrowest part 
of North Ho! so as to establish a shorter and more direct 
communication between Amsterdam and the North Sea, were 
commenced and continued throughout —— year, several hun- 


saupletion ts Tooked Tot- 
in digging out ihe bed of the canal. Its completion is loo or- 
Fe So Scich caeieies nd somiteeabio conmapins, 
such as the enlargement of the city on the river side, the 
constructing of and the building of a grand central 
railway station, in order to connect the lines already o and 
those intended to be carried out, are contemplated in the full an- 
ticipation of a very great increase of business. The Dutch Govern- 


ment railways are making great strides; about one-third of the 
entire | of the lines projected have already been completed 
and opened. 











*‘Quelques Mots sur la Cochin-chine en 1866,” 8vo. Paris : Challamel, 








Jury 13, 1866. 


THE ENGINEER. 











*spa0001d YIOM 94} St prem 
10} Surmuns jo MoTTe 0} sv Os ‘LOLIO}UT 9q} UL pauezUOD [Le A[LTessooeu 
or TOTYA ‘slapper, pur surzosyeyd oy} Jo ‘esinoo jo ‘uorNdooxe o4} TRIM 
‘18q}0304 peyse, sejod pozooyas-[jea. jo Ajarour yng ‘sequiy, perenbs jo 
poutioy you ore Aoqy, ‘Surppoyeos jo susutpeds yualjeoxe yueseud ‘uory 
-10d JaMOT OY} UI FqSIeq ut AzyqQBre ynoqe pue “Y}pIA UI yoo} porpuny v 
Uvq} e1ou Zureq soduzs Zuis19avr4 osoyy, “elojoq se speoodoid yIoM oT} 
uontsod ur paced Suteq sxvppid yver3 oq} jo ated s0qjoue puv ‘premio; 
UNI St PlOYVos oy} JO S[OYM oY} ES1N0D Jo PeysIUY st UOTOes V TOYA 
‘sozefd joor puv ‘spor ory ‘stouueds ‘siopm3 joo oq} Bureyd ur AqrLovy 
qvai3 uewyIOM oy} Buta Guo ur SUT, Joor oy} eAoge Zurpjoyvos 
[euoRNIppe ue Wp ‘s1op3 yoo 4va13 oY} Jo seUT[ Jepun oy} 07 Surpover 
Plopees Zuts10av.14 oxo[duioo A1aA V pozPONIAPSUOD svy SULIY OM} Joq}O 04} 


1) 
| 


7 
— 


set 





jo yova 41oddns Loy} yory s00g oq} YIM ‘steps (peoryyey Arerodute, 
eq} jo soud ur fpuvy ur suorpiod 10430 ey} eAvy OYAL S10ZOVIZMOO OY 
Aq poeMo][o} JOU ST ABTA INO UT U9ATF UOTOES OY} JO S10}ON.YSUOD aq} Aq 
peqdope poyzout 043 yey} ‘IaaoMoy ‘pouonuout oq Avut 4] “uoT}eUR[dxe ou 
sarmber ynq ‘stepeet Ino 0} Zuysereyzar {yyy oq [LM ‘WoNdeIe Jo spout 
9} SPIQryxe YOryM “Burppoyeos ey, ‘Mora guasord oy} ur sivedde yor 
jo uorjtod jews e pue ‘Av WIT Oq} JO UTANIONY ATHY, Ut W9sTd o10M 
YoryM Jo s[rezyop aq} Jo oulos ‘Ara][e3 eyerpouts9zUl 4ysIy oY} JO suUINIOO 
WOIt 4880 19}NO OY} GIA Zurpymq ey} jo suoz 19ynNo 94} Jo srepid wos 
4qSNoIM J9UUT oY} JOoUUOD sJeps 410}33n3 osoyy, ‘“Avp_ JO WICZ OT Jo 
ULANIONY AH, Ut [rezyop Ur oaed oa Wor ‘siops1d 1033n3 poyore szt WILK 
‘onueav 10 oSussed ysiy 94} St WOT}Oes sTq} 07 Sursuojeq saved jo mor 
xouut oy} puofoq 4xeN ‘siops13 90194u] Wort 4ySnoim pue said uos 


mL 
Ta 


Wt 


mr 
il WH 


TUN |) 


+P 


MTP 
fl 


we 


ew Hl 
aw AARNE 
tl 
4 i 


wit 


pew 
ya 


1 
+ 


wit 
mT) 
vo 

" 
w 


iN 
wath 


oll 
“any 


ah |) 


~<a 
Wu 
PUL Uo 


a 


“SMUMEAUAAIANDN\ * LAUR AEOARLAMAAnonoes 


aatitity 


i = 


sccouccnes ce EST HEL 


Wis 


\\ 
1D 
P| 
TL ULL aD 


Whit 


“UMN 


ADAH ANAN gH Ns dita cette 


AN 


“ANNI 
sSNA Aa 


IO 


| 
| 





ONIGTINGA NOILICGIA 


qqZnoim JO sos OM} SP YIM ‘AroT[VF azouut 4ysag oy} #1 Arto[~e3 yvaId 
04} JO Opis Joq}0 943 UQ ‘sired yveIZ oy UseM}oq sZutuedo Jamo] OY} 
ut Surg ‘yroampoom Aq AxzaypeS Arourqovur oy} wos payeredos oq [TIM 
Axoyye3 pooy oy, “yred 10 uspreZ oy} uo Sura ‘puno. [je yea peseaoo v 
Bururio; ‘asendunw 10 “Foor esnoy-qued sy WAM “ox ‘szunannjzea ‘safvo Spooy 
JO sopTPAV 07 pozoAop oq 0} AxoT~eS 104no [Tes oY} SI (AoAIOsqO OY} 
JO 4S 0Y}) Sutmvip oy} Jo 40, 943 OF, ‘“peortordun Zureq joor ony 
‘poyqatT oq TIM 91n0d 0 AraTT~e3 oy yorym Aq £1048010[9 OG} ULIOJ TTL 
‘s1opiis feurpnysuoc, oy} Aq mMojeq pue oaoqe pepunog pu ‘opis youve 
uo sivifid oy} ueaajeq sSuraedo orenbs yeo13 oy, “s10jONAysUOD oYy JO 
asn oy} oJ poyoro uLs0sze]d Axerodure, oy} 103 s}10ddns oy} ose ‘savqid 
yvoi3 oY} 0} pexfod ore Yorya ‘s1ops13 90149", ssoro ony { Are10duie, 
Sf Jool peamno oy} pue MUNI oY} UoEMZoq Surysreagq = ‘spor on 








oY} pur ‘siopmB yoor yvoI3 oy} OAoqge sa[Zav oy} ur siepms of} poqore 
[jews eq} ‘siepsts SZurauns Jomo, pu soeddn ey} ‘seqze,d yoor uot oy} 
qyM pesoaos ATrerpred ‘siopi13 joor void oy} Jo uonszod v yQIM ‘seded 
1194} Ut 4.noo sasseooid puv euryovur 4ver3 10 ‘oavu yedtoutd oy jo 
sreyid wort yySnoim yvaid oy} Jo sired 4yS10 szIqryxe Zuravisuo oy, 

*‘peqnoexe 
Aqyuenb oy} Jo pirq}-eu0 ynoge searZ AjUo MoIA mo 4vyy os ‘eyuT0d 
qUeIEIp seiy} ye peoustuuto0s st ‘pozeys Apeorye oAvy oA sv “FIOM OY, 
‘UOIssTMIUIOD, [vLedmy oY} 07 roqderZozoyd 04} Aq ueyey qdviZozoyd 
V WOI} St SUAvIZUe oY, ‘seLtoy[eB oyerpeutsezur oq} jo yavd [TeuIs 
B OsTY puR ‘MOT}ONISUOD 8}I JO epour ey} WA ‘se#epuedde puv ouoz 
19}NO 4vai3 oy} Jo uorjtod v Zurmoys “Barprmq uoytqnyxg yeei3 oy} Jo 
017008 OUO JO MOTA B PIM Slopvet ino yUoseld 04 pe|qeue MOT o1v TAA 

















ey OF 


i 


SI 


ot ew 


XG 
- ae 





Oo MR Tien nore 7 al 


at ENE OE 





A J 


SAT 


= 
ay 


aut 
eS oh 


cava eteetiirny' severe 
ATEN NET: 
5 Ne ah, 0% TTT 


TT ae 
Zr a 


$ 


i} 





re = Paty. 
nies en 
“Tt 


<- | ene 











Jury 13, 1866. 


THE ENGINEER 





29 








TO CORRESPONDENTS. 


Notroz.—A Srectan Eprtion of Toe EnGineer is published for 
Foretan Crrecutation. This edition, printed wpon P=. 
manufactured for the purpose, will pass through the 
post offices at the charge of a single postage. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tax Encrvenr 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received that time must neces- 
sublip stand ever 08 the 1 i ication. 

*,* We cannot undertake to return wings or manuscripts, and 

to ies. 


ied by the 


*,* Owing to the pressure of other matter on our space, we are 
compelled to hold over several letters from correspondents this 
week, many of which are already in type. 

ENGINEER.—Lardner’s treatise on the Steam Engine, Weale’s series, or 
Templeton’s ** Workshop Companion.” J 

A CORN MILLER.— We admit the force of your remarks, but your lettter is un- 

Sortunately not quite suitable for publication. 

THREE TYROS. — /f you will send your address and a rough sketch of the boiler 
we will communicate with you by post. 

T. E. M.— Will not the method ordinarily used by apothecaries do? See the thing 
done. It will be worth a page of explanation. 

APPRENTICE.— Write to a bookseller. We- believe there is something which will 
Sa oe pipes now being published in a re-issue of one of the 


ALEX. K.— We are really unable to say “what pressure is required to force a 
given quantity of water through a piece of ordinary granite of specified area 
and thickness in a given time.” We are obliged for your suggestions. 

IRONMASTER.— Employ a good private . Do not have anything to do with 
arotary engine. We shall be happy to give you an opinion on the mechanical 
merits of your invention if you think proper to favour us with a general 
description. 


iption, 

THE BAHIA.—Captain Coles requests us to correct the statement contained in our 
last impression to the effect that the Bahia was built from his designs. He 
informs us that the ship was wholly built from the designs of Messrs. Laird, 
We need hardly add that the turrets embody the principles with which the 
gallant Captain is identified. : 

SLIDE VALVE.— Your valve is ingenious, and would probably work very well, but 
we are at a loss to see what advantage it would possess over the ordinary slide 
valve; its principal defect would lie in the fact that it would wear much faster 
towards the periphery than at the centre. We are not aware that any valve of 
nae now in use, but we do not think it a good subject for a 

t 


patent. 

YOUNG ENGINEER.—The resistance to which you refer is termed back-pressure, 
and power is wasted in overcoming it. Its amount depends altogether on the 
form and dimensions of the ports and the pipe through which the steam 
exhausts, and on the pressure and the of piston. In the locomotive engine 
the exhaust pipe is contracted in order that the steam may escape with velocity 
into the chimney, and so occasion a draught. If the blast pipe is made too 
large the draught is reduced as well as the back-pressure, and the engine fails to 
keep steam;| again, if it is made too small plenty of steam is made, but the 
back-pressure is increased and power wasted. In large condensing engines the 
resistance is very small; in locomotives it varies between a couple of pounds and 
eight or nine pounds per square inch, 


THE BONELLI TYPO-TELEGRAPH. 
(To the Editor of The Engineer.) 


§$1z,—In your number for July 6th you have an article on Bonelli’s Single- 
Wire Typo-Telegraph. Allow me to call your attention to my English patents, 
dated April 9th, 1864; September 16th, 1864; and October 3ist, 1864, in which 
patents I have very clearly published and illustrated with drawings all that is 
in your article, assumed to be the invention of Sig. Bonelli. 

I may add that, by a special arrangement between myself and the French 
Emperor, the whole (or nearly the whole) of my method of single-wire typo- 
telegraphing has been for eighteen months, and still is, under the consideration 
of the French Government, and that I hope shortly to work my own instru 
ments up to considerably more words than sixty per minute. My Indian 
patents are also completed. J. HAWKINS SIMPSON. 

21, Campden-grove, Kensington. 


ADJUSTING LEVELS. 
(To the Editor of The Engineer.) 

StR,—It cannot be said that ‘‘any practice,” in the ordinary sense of the 
term, prevails respecting the subject of professional men adjusting their own 
instruments, whether levels or theodolites. As a rule, they send them to an 
optician when out of order, and it is far preferable to do so, for, unless one 
thoroughly understands, not only the adjustments of an instrument, as 
described in books on surveying, but also its actual construction, the chance is 
incurred of damaging a valuable instrument. The Y-level is the only descrip- 
tion which offers facilities for adjustment by a person who is not an instrument 
maker ; but this form of level is seldom used now by engineers and surveyors, 
as, although easily adjusted, it is also very easily deranged. At the same 
time every engineer ought to be able to adjust all his surveying instruments if 
necessary, and in fact, when abroad, where one cannot send one’s level to a 
maker if it gets out of order, it is imperative that one should have this know- 
ledge. On the other hand my own opinion is, “ send your {instrument to be 
put in thorough order and adjustment by a maker when you can do so, instead 
of doing it yourself.” It will he well worth the expense, and you will have the 
certainty besides that it is in correct condition fur work. For, no matter how 
well one may be able to do it oneself, a maker will do it better. 

THOMAS CARGILL, C.E., Memb. L.C.E. 





MEETING NEXT WEEK. 
ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meeting, 
Monday, 16th July, at 8.30 p.m. “The Social Condition of Seamen,” by 
Captain Henry Toynbee, M.M, 





Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week, The charge Sour lines and under is 
three shillings ; each line afterwards, eightpence. line averages eight words ; 
blocks are the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 

terms 


the office on the (paid in advance):— 
Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made, 


THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE: all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 
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MILITARY BREECH-LOADERS—THE NEEDLE GUN, 

Ir is now more than twenty years ago that the Prussians 
adopted a system of breech-loading shoulder arms for cer- 
tain of the army corps. The change was initiated excep- 
tionally and experimentally. Not only did military 
objections lie against the particular breech-loader issued by 
the Prussians, but against breech-loading in the abstract. 
Nevertheless, the Prussians developed the new system more 
and more, never ceasing until they had supplied the needle 

mn to the entire Prussian army. Writing, as we do, 

fore the mind has had time to recover from the surprise 
of the six days’ Bohemian campaign that culminated at 
Sadowa—writing, moreover, in advance of many particulars 
relative to the tactics and strategic organisation of the 


campaign—it would be obviously unsafe to endorse the | system constituting a very marked t 
priority of notice, and must not dismiss it until a point of 


current just now, that the marvellous 





orZiindnadelgewehr. Austria, laggart always in war, would 
probably have stood small chance of som a against the 


clear resolve and concentrated action. following* resolve, ' 


whereby Bohemia was invadéd simultaneously by three 
defiles, the two great sections of the Prussian army making 
good their junction. It will have been seen by our 
readers that certain individuals high in command in the 
Austrian army are to be brought to trial by court-martial ; 
and before the issue’of that trial is known we, for our part, 
shall be slow. to pronounce upon the Austrian defeat as 
purely referable to any mere iarity of Prussian 
armament. Even altel by the Fgh of present evidence 
it is easy to see that Benedek has not been well supported. 
Whilst the various parts and sections of the jar 
military machine have gone smoothly, without heat or 
hitch—gone, so to speak, like clockwork—the Austrian 
army iven proofs ‘of unequal action: of friction and 
bearing points. Though special branches of the Austrian 
service have been transcendantly good—their artillery, as 
a whole, better than the Prussian artillery, their cavalry 
better manned and better mounted, their Tyrolean sharp- 
shooters better marksmen than any in the Prussian service 
—yet there has been a want of consentanec , of 
homogeneity? Whereas the parts of the Austrian military 
machine are individually the whole. machine. is 
a deliberate estimate, moreover, 
of the causes which determined the quick issue of the 
Bohemian campaign, the chronicler would not forget to 
scrutinise the degree and purport of influence referable to 
the Italian and Hungarian elements. It has ever been the 
practice, the necessary policy of Austria, to employ one 
nationality against another, when commotions might arise 
in her many-chequered, polyglot empire. That Italians 
and Hungarians are disaffected to Austria is, of course, 
well known; but the extent of that disaffection in the 
ranks of the Austrian army can only be surmised. Pro- 
bably it may be elicited that fomented mutiny in the 
Austrian ranks has had some part in determining the issues 
of the German six or seven days’ war, as well as the Ziind- 
nadelgewehr or needle gun. 

If we should seem to go beyond our record—if instead of 
discussing mechanically, as behoves our title, the specialities 
of Prussian needle guns, we commence by making general 
commentson the Bohemian campaign, our explanation would 
be as follows:—Whilst human nature is what it is, the 
beaten in fight will ever be induced to debit their beating 
to special rather than general causes, When Alexander 
the Great retired from the walls of the Oxydraces 
—the people of which, who are said to have launched 
thunder against him, being favoured of the gods— 
he felt disappointed, perhaps, but hardly mortified. 
To the gods even Alexander must have bowed, and 
when next his eyes fell full on those of Liis, history 
leaves us no reason to assume that the young lady turned 
away in scorn because of the retreat of her lord from the 
walls of the Oxydracese. Doubtless Field-Marshal Benedek 
would lay some solace to his feelings could it only be 
proved that the needle gun—only the needle gun—had 
caused his reverses. 

The needle gun has had something—we believe a good 
deal—to do with these reverses: nevertheless, not, in our 
opinion, because it isa needle gun, but because it is a breech- 
loading gun. It is much to be regretted that for many years 

t the general topic of guns and gunnery has been con- 
used, through the operation of what we will call the 
“ political element.” We will call it so to conform with the 
amenities of print, though a stronger word could better 
convey our meaning. Fire-arms are scientific instruments: 
their special merits and defects are matters only amenable 
to special determinations of science. Such things as the 
co-efficient of tenacity of metals ; the disruptive force of 
gunpowder; the endurance, range, and general capacity of 
a gun, large or small; have no more to do with favour, 
ection, hatred, the predominance of this political party or 
that, than the angular functions have to do with the same. 
Mathematical and physical truths are not to be influ- 
enced by cliques, cham e breakfasts, sponsorships, by 
gentlemen interested in guns, to the babies of other 
gentlemen having interest with Government. We could 
write a good deal upon this matter if thereupon intent; 
our present object, however, in alluding to these things is 
illustrative merely just to show what we mean by the 
litical element. the proposition of breech-loading 

n investigated on its own intrinsic merits—wholly 
unembarrassed by the political element, which in some of 
its extreme manifestations, has gone to positive iniquity—it 
is possible that the English war authorities might have come 
to other conclusions than they have relative to military 
breech-loading. It does seem not a little curious that 
whilst we stand committed very deeply to a system of 
breech-loading for ordnance, in respect to which limit the 
strength of materials has imposed a fatal bar, yet, in 
respect to shouldered fire-arms, we still continue to use the 
cumbrous and unmechanical’ means of loading by the 
muzzle. To take up the question of breech-loading 
shoulder arms against muzzle-loading shoulder arms from 
the beginning—considering it dispassionately as though 
ncthing had been said or written for or against—certain 
conclusions will be obvious, while certain others will 
remain disputed. What are the characteristic points of 
excellence in a military shouldered fire-arm? They are the 
following :—endurance, simplicity, or non-liability to get 
out of order, accuracy, rapidity of charge and fire, balance, 
to which may be added cheapness, up to certain limits. 
Now, with respect to endurance, the proposition will come 
commended to the understanding of all, that a muzzle- 
loader is far more likely to possess that quality than any 
breech-loader. Arms of the Lefaucheux sporting type, 
which are loaded by bending the barrel away at an angle 
from the stock, stand condemned for all infantry purposes. 
Viewed in relation to cavalry carbines the system is not 
so objectionable; and, indeed, the Napoleonic Cent-Gardes 
have carbines on this type, but even in this case the an- 
bending is clearly inexpedient. The Lefaucheux 

we have given it 





indifferent. In formin 


opinion ing 
Sabemn-ef Prussia is wholly referable to the needle gun | excellence has been adverted to which it possesses in 





common with some others, namely, the use of stiff car- 
tridges, not burning up in the chamber, but remaining 
intact, and ‘holding, itie solid products of combustion. The 
most* prominent type to suggest itself: is that involved in 
the repeater or revolver principle, whereby a manifold 
breech is caused to revolve against a common barrel, as in 
the system of Colt and others. For ourselves we believe 
that system to be wholly unadapted to the condition of 
shouldered infantry arms, or even cavalry carbines. Where 
small powder charges are used, as is the case in revolver 
istols, the system answers perfectly, as much experience 
proved ; but whoever has fired a revolver pistol in the 
dark, noticing the flame that escapes at each di 
from the surface of juncture between chamber block and 
barrel, would remain in no manner of doubt as to the 
ere, of any modification of the revolver = 
for shoulder fire-arms, Another type of breech-loader 
wholly unadapted to military usage is that in which the 
works forward on a slide movement. Not only is 
the piece weakened thereby, but the accumulations of 
fouling soon interfere with the military efficiency of such a 
weapon. In any breech-loading arrangement for military 
arms the quality of endurance has not to be considered 
in reference to firing only, the specific function of the fire- 
arm, but also in reference to the bayonet. It has 
been hitherto thought that any improvement effected in 
muskets to the disparagement of these arms in reference to 
their function as a pike handle would be purchased at too 
tan expense. Probably the experience of the 
hemian campaign just concluded will modify this im- 
pression. The Prussian tactics have seemed to consist in 
substituting a rapid discharge of musketry for reliance on 
the bayonet. It does not seem that the Prussians even in 
this campaign sought to cross bayonets with the enemy so 
long as they remained fairly in the open. Regarding a 
shoulder fire-arm as a mere pike handle, then it is evident 
that any possible Ssisibetsading device must be considered 
as a disadvantage.’ The Prussian Ziindnadelgewehr is 
defective in this particular. The particular breech-loading 
arrangement employed is such as to interfere with the 
quality of. even Tbalanse: Coming now to the point of 
simplicity, the readet’s experience will have made known to 
him many’ examples’ of breech-loading arrangement ex- 
cellent’ in their way but unadapted to military usage 
because of the complexity of parts. In respect to accuracy 
of shooting what we are about to write cannot evoke dissent, 
because the statement shall merely refer to our own 
rsonal experience. We have seen the shooting of breech- 
oaders many, but we never yet happened to meet with a 
breech-loader of whatever. type that gave shooting equal 
in accuracy to that of muzzle-loaders. We have heard 
many practical men, amongst whom must be numbered 
inventors of various sorts of breech-loaders, who had no 
hesitation in owning that they never expected to find a 
breech-loader shoot with accuracy quite equal to a muzzle- 
loader. The memory of one breech-loading enthusiast 
occurs tous just now; he not only testified to what he 
considered the fact of inferiority as to accuracy, but he 
accounted for it thus: In muzzle-loading, he said, the ball 
is thrust down, ing the foulness before it; whereas, in 
breech-loading’ the has to travel over the foulness, 
The exp m is not ours, but his; ‘we considered 
at the time there was something in it—we think so now: 
admitting, nevertheless, that the quality of extreme accuracy 
is next to useless in a military shoulder arm, seeing that to 
ive effect to that quality implies conditions that on the 
tield of battle.can rarely or never be commanded. So 
impressed are the French with this opinion, that for some 
time past they have done away with sliding back-sights on 
the rifles of their rank and file, aligning for distance 
roughly, but, as they believe, effectively, by sliding the 
thumb forward or backward along the barrel, and thus 
altering the angle of elevation. e wish it to be under- 
stood that we commit ourselves to no dogmatic assertion 
that breech-loading generally cannot give results equal for 
accuracy to muzzle-loading generally ; all we say being we 
have never seen it do so. _ Lastly, in re to rapidity of 
charging and firing, it so happens that almost every variety 
of breech-loading small arm arrangement is efficient in this 
particular, though, as our readers need not be informed, the 
reverse obtains in respect to many systems of breech- 
loading ordnance, Armstrong’samongst them. In order to 
achieve the maximum of rapidity it is obvious that the 
ignition material should form an integral part of the cart- 
ridge ; there should be no capping or equivalent of ca) 
ping. Even the Maynard primers, formerly used in the 
American service, or the Copper modification of it, once 
used in the Sardinian service, is, rapidity alone considered, 
a sorry substitute for a self-igniting cartridge. Strangely 
enough all military authorities, save those of Prussia, reso- 
lutely opposed every variety of the self-igniting system 
until quite recently, chiefly on the grounds of danger. It 
was urged that ammunition of this kind would explode if 
a bullet were fired into it; and an experiment of this sort 
having been performed at Woolwich in 1846, with needle- 
gun ammunition, and with affirmative results, seemed in the 
opinion of our war authorities to be conclusive against the 
adoption of the Prussian arm. In arriving at this conclu- 
sion it seems to have been forgotten that war involves a 
series of dangers, The practical question is whether 
any special danger overbalances the advantages atten- 
dant upon it. So far as our service is concerned the 
fact is known that the objection against self-igniting cart- 
ridges has been revoked wholly. The Snider pattern, to 
which our Enfields are now being transformed, involves 
the use of self-igniting cartridges. Coming now to the ~ 
special consideration of the Prussian Ziindnadelgewehr, or 
needle gun, the peculiarities of it will soon be made mani- 
fest. It derives its name from a peculiarity of ignition: a 
needle prick being substituted for the blow of a hammer 
upon the detonating material. During the last few days 
we have observed some ne r announcements that 
would make a mystery of the fulminating material used. 
In these announcements it is stated to be a state secret of 
Prussia ; stated that the fulminating material of 
cartridges made elsewhere rapidly evaporates, &c. &c. This 
is pure unreason—penny-a-lining nonsense; the fact being 
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that ordinary fulminate used for the charging of ion | board 
caps isused, It answers perfectly, and we hardly say 


need - 
never _ A prick is more efficient than a blow 
Stage the ignition of any solid falminating 


or friction in causing 

Sometimes ordinary lucifer or ve matches 
obstinately refuse to ignite by friction, . If they also refuse 
to ignite when scratched sharply with a pin or needle, the 


indeed, utterly worthless. Toy needle for roo 
pes EDU shovtigg are common enough eg else- 
where, Examination of these and their associated ammu- 
nition will help to show what the Prussian needle gun is 


not. ond the similarity of ignition through puncture | 
i e4 ; he common between them. 


in both cases, there is nothing 
If a cartridge belonging to one of these toy needle rifles be 
examined, it will be found to consist of a conical bullet 
attached to a paper cylinder of powder, in the posterior 
part or breech end of which isa percussion cap.. From 
this arrangement it follows that the powder is ignited cen- 
trally but posteriorly ; whereas in the Prussian needle gun 
it is centrally and anteriorly. In the cartridge of this arm 
the bullet gives entrance. to a percussion cap which is 
therein bedded, and into which a steel spill is thrust quite 
through the cartridge when the piece is fired. It follows 
from this arrangement that the powder charge being 
ignited anteriorly, not posteriorly, no portion of the 
powder can be expelled unburnt; but whatever disadvan- 
tages can be proved to result from the placing of a touch- 
hole far forward attach to the Prussian gun, Thus long 
before the Ziindnadelgewehr was imagined, the opinion pre- 
vailed that. a forward-placed touch-hole favoured recoil. 
That the Prussian needle-guns kick violently, notwith- 
standing their dead weight of fifteen English pounds, is 
conceded, 

One tactical point in connection with the Ziindna- 
delgewehr we have not seen commented upon to the 
extent that its importance merits, viz, the application of 
that principle of loading to cavalry carbines. It is well 
known that since the era of. long-range military rifle 
shooting has fairly .set in, military authorities have, 
with considerable unanimity, deprecated cavalry carbines. 
Shoulder fire-arms, it was argued, are uncongenial to the 
needsj of men on horseback. The defects of muzzle- 
loading cavalry carbines are manifold even to civilian 
apprehension ; but most authorities on cavalry armaments 
and tactics—the late lamented Captain Nolan amongst the 
number—advocated the abandonment of shouldered fire- 
arms of whatever kind for cavalry. The sabre, the lance, 
and the revolver pistol, had come to be regarded as the 


only arms adapted to the needs of cavalry of modern 


armies. The issue of recent German, or rather Bohemian, 
battles tends to unsettle their opinion, if it do not indeed 
wholly controvert it ; though relative to this it is proper to 
be observed that fixed conclusions cannot be safely arrived at 
so long as cavalry are not pretty regularly armed. In 
dealing with the renowned Austrian cavalry on recent 
occasions the system of Prussian cavalry has been to draw 
their men up at the halt and ply their adversaries with 
shots rapidly delivered from the needle carbine, The 
historical student need not be reminded of the circumstance 
that in the wars of Frederick the Great the Prussian 
cavalry relied much on the power of Shouldered*fire-arms. 
The remembrance also carries that at a still earlier epoch 
certain German mercenary cavalry, now chiefly known as 
Reiters though the word reiter in the general sense means 
a military horseman—made great havoc on the troops to 
which they were opposed throagh the then exclusive use of 
a heavy muzzle-loading pistol. Thus do we: see that 
phases of military tactics repeat themselves. 


THE MIANTONOMOH, 


Tue United States naval authorities appear to have 
determined that none of the old world nations possessing 
any maritime influence shall lack opportunities of judging 
of the merits and demerits of the monitor system. ‘The 
Miantonomoh has already visited Cork, Portsmouth, and 
Cherbourg ; while we write she lies off Sheerness, sur- 
rounded y the hulls of old-fashioned British ships, the 
relics of a bygone epoch of naval construction, from which 
she differs as much as a modern railway station does from 
Stonehenge. Before these pages are in the hands of our 
readers she will probably be at Gravesend, and in the course 
of another week she will be on her way to Cronstadt, 
touching, doubtless, at more than one port en route. 
Wherever she has cast anchor she has been regarded with 
an almost unparalleled curiosity, and an interest not devoid 
of awe. We quitted her sides with the unavoidable im- 
pression that she is the very incarnation of a fell power— 
an impression resembling, we fancy, that with which 
ancient mariners heard the tale of the Kraken, a tale of a 
monstrous fish floating just at the surface of the water, 
covering acres with its flat body ; intangible, mysterious, 
and setting the power of the slayer at defiance. After all, 
a comparison between the Miantonomoh and the Kraken 
is not very far fetched, and we feel certain that in powers 
of destruction she would far exceed anything which even 
the Kraken, according to Norse legends, was capable of 
accomplishing. 

Any doubts to which we may have continued to cling as 
regards the good qualities of the monitor system disap- 
peared before we left the Miantonomoh. As regards 
ventilation there is absolutely nothing to be desired, and 
in the run across the Atlantic the temperature on board 
ranged only between 60 and 75 degrees. As to seaworthi- 
ness, officers and men are unanimous in pronouncing her 
safer in a hurricane than any ordinary vessel. She takes 
green seas right over her, and as she has no bulwarks or 
ehannels to hold water her decks are merely washed, never 
burthened. Even when steaming head to sea, we -are 
informed that she rises like a duck, shaking the water 
from her decks with admirable facility. On her trip 
from America, when off St. John’s, the squadron, of 
which she forms the most important vessel, encountered 
so severe a gale that her consorts were compelled to lie to 
for several hours. In order.to fully test the Miantonomoh 
her engines were stopped, and she was. purposely allowed 
to fall into the trough of the sea. During hours she 


was repeatedly covered with six feet of water. Those on 
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turrets. Yet her maximum. roll never exceeded six 
degrees, and when under steam even this was reduced by 
one-half. We cannot doubt the general accuracy of state-_ 
ments such asthese; put before us by honourablemen; and we 
know that even at this season of the year a trip across the 
Atlantic constitutes an excellent test of the merits of any 


sea boat, 

The Miantonomoh has already been pogeienty described | 
in more than one of our daily Speen, and we have little, 
doubt that even had this not the case, our readers, 
would have been tolerably familiar with her more impor- 
tant characteristics, If they will turn to THe ENGINEER. 
for May the 4th they will find at page 320 an engraving of 
the Dictator at sea, from which an excellent notion of the, 

neral appearance of the Miantonomoh may be formed. 

e principal points of difference consist in the following 
details: — stead of oneturret,as in the Dictator, the Mianto- 
nomoh has two. The sharp cleaver-formed bow and stern of 
the former vessel are replaced in the latter by comparatively 
blunt ends, while a perfectly flat bottom takes the place of 
the beautifully moulded floor of the Dictator, The Mian- 
tonomoh does not aim at the possession of great speed, nor 
is it intended that she should act asaram. Inthe Dictator, 
on the contrary, both speed and rammi wer have been 
secured. The Miantonomoh is a sister ship to the Monad- | 
nock, of which we have so often spoken. Her length over 
all is 268ft., and her maximum breadth 64ft.—not 59ft., as 
stated in the Times. She is built of wood, the timber | 
being set so close that her sides and bottom present | 
a solid mass three feet thick from keel to deck. The | 
Times has stated that she is surrounded with a 
a belt of timber backing projecting no less than 4}ft. from 
her sides as in the Dictator.* is is an error; she carries 
a belt of iron all round 7ft. deep bolted directly on to her 
sides, which have nowhere a greater thickness of timber | 
than 3ft. This armour belt consists of 7in. of iron, made 
up of as many thicknesses. Unusual care has been taken 
in putting them together, the faces of the plates being 
carefully planed before they are rivetted together, in order | 
ta runder the mass as nearly solid as possible. Her 
turrets are 23ft. diameter inside, and about 8ft, high. Thy } 
consist of ten lin. plates rivetted together, but not backed. 
The points of the rivets inside the turrets are covered with, 
removable trough irons to protect the crew, should they fly , 
off. The turrets are not carried, as in the Royal Sovereign, 
on a roller platform, but on the central spindle only—a 
point which we regard as very objectionable. Each turret | 
mounts two Rodman guns, Dahlgren shape, 15in, in diameter 
and capable of throwing a 480-lb.round shot. These guns | 
each weigh 22 tons. They are fitted with Ericsson’s com- 
pressers and running-in-and-out gear; and we understand | 
that, eight men only constitute a full gun’s crew. We’ 
have already accurately illustrated the interior of a monitor | 
turret, and our engraving will give a better idea of the ap- 
pearance presented by those of the Miantonomoh than 
columnsof description. The deck is perfectly flat and of great 
strength, being 12in, thick without thé beams; the lower 
layer being Gin. of timber, then din. of iron, covered with 
3-in. planks carefully caulked. The hatchways are sur- 
rounded with stout combings rising to a height of about 
3ft. above the decks. At their upper edges these are 
fitted with a species of flare or wash-board, to beat down 
a sea tending to roll over them. Deep down within the 
combings are the hatches, which consist of 3in. of iron 
covered with an equal thickness of wood. They 
are in two pieces each, hinged like a trap-door. They 
shut down on packing rings of india-rubber, and the 
joints are subsequently sealed with a composition of wax 
and tallow melted in. The combings arethen covered with 
a second hatch, and over all a stout tarpaulin is carefully 
battened down. The union of the turrets with the deck is 
also made tight by means of India-rubber rings, Ventila- 
tion is effected by six or eight blowers dispersed in various 
parts of the ship. There are no fewer than seventeen 
engines, all told, on board. The blowers are driven by in- 
clined oscillating engines, which put large fly-wheels in 
motion, driving the fans by means of belts. Fans and 
engines are alike boxed up -in pens, which occupy a good 
deal of valuable room. ‘The engines are supplied with 
steam from the main boilers, of which there are four, each 
fitted with the like number of furnaces fired fore and aft; 
and as ventilation must be maintained, steam is always 
kept up in one of the boilers while the ship is on service, 
whether in port or not. While on the subject of 
boilers we may refer to the propelling machinery 
of the ship. It consists of four cylinders, 30in, diameter 
and 27in. stroke, driving twin screws 12ft. diameter and 
18ft. pitch. Her engineers call them 800-horse power nomi- 
nal, and state that they work up to but double that power. 
They have been built from the designs of Mr. Isherwood 
on the anti-expansion theory, and have remarkably small 
cylinders for the nominal power. The great beam of 
the ship permits a rather singular back-action arrangement 
to be adopted. Each piston has but one piston rod, to 
which is fixed a crosshead, carrying two rods, one passing 
over, the other under, the crank shaft. These rods are 
united by a cross-tail fitted with guide-blocks running 
on suitable bars, from which the connecting-rod returns to 
the crank shaft. The surface condensers are located above 
these cross-tails in the wings, and run fore and aft. A 
narrow ay runs down the engine-room between the 
cylinder ends, from which access can be had to the starting 
gear; the link motion is of the ordinary type and well 
arranged. The design of the engine is not exactly what we 
should adopt as the a but we understand the machinery 
as a whole has given much. satisfaction during the run 
across the Atlantic. 

Returning to the turrets we find that the central spindle 
of each carries a massive cogged wheel, in which gears a 
pinion, lying beneath the lower deck—in the bilge in fact. 
This pinion is put in motion by a pair of horizontal dia- 
gonal engines, taking on to a single crank on the vertical 
pinion shaft. ere are no eccentrics, the valves of each 
engine being driven through an ingenious arrangement of 
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levers by a rod from ‘the ‘crosshead of the other. The 
advantage of lead is of eourse sacrificed, but this is more 
than compensated for by the simplicity of the affair. ‘The 
turret can without trouble be démpletely rotated in about 
two minutes, and it has beenbrought round rather more 
quickly. Its rotation is tolerably steady, though attended by 
species of irregularity apparently eeenarable from heavy 
greys ond widely pitched cogs. The forward turret is 
tted with a steering wheel on top, outside and in front of 
the pilot-house. This wheel is used when the ship is not 
in action, the turret being locked fast and the tiller. ropes 
Jed below through it. e wheel at first sight. appears a 
trumpery concern, altogether too slight for heavy work ; 
but then, as the Miantonomoh has a balanced rudder 
which acts to perfection, it is never called u to per- 
form heavy work. When in action this wheel is dis- 
used, the tiller ropes being then transferred to the wheel 
within the pilot-house on the top of the turret. 

If our readers will turn to the engraving of the Dictator, 
to which we ‘have already referred, they will see that 
above the deck is erected a lattice platform for the use of 
tho crew when at sea. It might be assumed that this 
platform is of slight materials, and is merely used as a 
convenient promenade. No conclusion could be more 
erroneous. The platform is really the upper deck of the 
ship. It is supported on stout pillars, and although so 
made that it might be easily knocked to pieces in action 
without doing much harm, it is quite competent to with- 
stand the effects of hard weather at sea. It is surrounded 
with stanchions, which are covered with tarpaulin and 
virtually constitute the bulwarks of the ship. As this 

latform is. of great. size, emple space is provided for 

eping watch, &c.; and this deck is just as comfortable 
and well protected as though it were connected with the 
deck next below, by sides of timber or iron instead of by 
a few iron pillars. While the ship is at sea not a man 
ever sets foot on the deck proper. In fact, if he did he 
would be at once washed away. The blowing fans draw 
air down through a small shot-proof tower rising some ten 
or twelve feet, above the hull, and discharge through 
registers in the lower deck throughout the entire ship. 
Communication is established between the platform and 
the interior of the vessel through one of the turrets. The 


| ashes from the’ engine-room are hauled up through a 


wooden trunk nearly to the level of the platform and then 
discharged on the deck far below, from which they are 
quickly swept by the sea. 

Within the space of a leading article it would be impos- 
sible at once to describe and to criticise. We have con- 
tented ourselves for the present with sketching the most 
remarkable features of the most remarkable craft which has 
ever visited British waters, but we have left much unsaid. 
We shall return not only to the Miantonomoh but to the 
monitor system as a whole, at an early opportunity. 
Meanwhile we venture to suggest that a few of our 
old Government prejudices should “go out” along 
with the late ministry, and that.our new First Lord of the 
Admiralty should at once put matters in train for the con- 
struction of at least one monitor. It is not necessary that 
we should, abandon the construction of broadside ships 
of the ordinary type, still léss that we should abandgn 
Captain Coles’ system; we wish to.add a force of monitors 
to our fleet, not—at least for the present—to substitute 
such vessels for those on Which England at present’wholly 
relies for the maintenance of her paval power. We confess, 
with humiliation, that it is impossible to visit the ‘Mianto- 
nomoh without carrying away the conviction that should it 
ever be our hard fate to try conclusions at sea with our 
American cousins, the fifty-six monitors which they now 
possess would probably produce on our naval power very 
much the same effect as that produced on Austria by the 
Prussian needle-gun. We shall add. one word more, a word 
of sincere thanks to her officers for the courteous reception 
we met with on board the Miantonomoh. ‘ 


MULTI-CYLINDER LOCOMOTIVES. 

Ir is not easy to resist the conclusion. that the progress 
of improvement in matters concerning the construction of 
permanent way is greatly too slow to meet the require- 
ments of a species of railway-tratlic which, whatever it 
might have been once, hardly deserves now to be: termed 
abnormal. There is a growing tendency to force the rail- 
way system, at home and abroad, into all manner ‘of 
impossible places. Curves ‘and gradients which Rendel 
or Telford would have deemed’ out of place on a common 
road, are adopted without hesitation by the enterprising 
railway engineers of 1866, backed up as they are by 
the capital of yet more enterprising companies. We pre- 
sume that in the long run such lines will be found to 
pay. They have for the most part a strong point in 
their favour in the fact that they are likely to be spared 
from competition. Under certain circumstances a rail- 
way is worth almost any sum, and we see little force 
in the arguments often urged against steep gradients. 
Indeed, there is no reason why steam power should not 
be employed ‘in haulage wherever @ rail can be laid. ~But 
whether it can or cannot be employed economically, is quite a 
different question, thesclution of which depends on thenature 
of the permanent way almost as much as on the construction 
of the locomotive. ‘The load which a loconiotive can haul 
invariably bears an obscure relation to the weight cantied 
by the driving wheels of the machine, and in. this fact 
lies one reason why heavy engines are required on.steep 
inclines; and heavy engines are now being built with a 
sufficiently alarming disregard for al] economical considera- 
tions regarding the maintenance of nent way. It 
is tolerably clear, indeed, that in their construction leco- 
motive engineers are drawing draughts-on rails, sleepers, 
and ballast, which can only just. be honoured now, and 
must ultimately be dishonoured. It was found out long 
ago that iron rails, laid on sharp curves, could not endure 
the tread of wheels with steel, tires loaded ‘to seven and 
even eight tons, yet loads as great as this have’ been 
rendered necessary to keep down,the wheel base of engines 
required to.conduct an excessively heavy traffic with 
absolute certainty, and they have provided the ‘means of 
utilising the power developed in boilers of maximum size, - 
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Steel was' introduced, anit it : Anticinited ipated' that’ steel 
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ossibly the best permanent way with which we are ac- 
uainted is that on thé ‘Metropolitan and its extensions, 
t its. deflection ae sian Gokin al ane 
gauge engines is something remarkable, especially on those: 
sections where the.line.is on embankment. . ‘This deflection 
is not due so much ‘to weakness in the rail’ as'’to 
want of ‘solidity in the ballast and of bearing surface’ 


in the 3; it i 


indifferent 


sleepers represents a very considerablé re- 
sistance, all too seldom taken.into account. In fact,| 
substructure requires an improvement which “it is. ap-' 
parently” incapable of receiving, as well as tails; and 
those who have most to do with road-making for hea 
engines, best understand the difficulties with’ whi 
they have to contend in the endeavour to impart even 
jams stiffness to permanent way as a whole. 
Again, where, as is invariably the rule in this country 
at least, two wheels.of the same diameter keyed on 
one shaft. are compelled to roll round a curve, the grinding | 
resistance must increase at least in the ratio of the weight, 
and the fact that the rail may be of steel instead of iron 
affects the result very little if at all. The. sleepers on 
sharp curves laid with steel rails: may be seen glittering 
under this July sun with metallic fragments abraded from 
wheel and rail, and the crushing, tearing, ringing sound of 
a heavily-loaded wheel forcing its way through such curves, 
as are to be met with anywhere within a mile or so of the 
metropolis. tells but too a, tale of «mischief. The, 
introduction of steel rails no doubt produces ‘a direct 
saving in the expenses of railway maintenance, an 
leaving the question of deflection untouched, this'saving is 
regarded as about all that can be expected. It would be 
worth while, however, to institute a few experiments 
to determine the resistance per ton proper to engines 
carrying loads of from three to eight tons per wheel. In 
order to apply the test peoperty the engines should be 
hauled at certain ‘speeds, all the gearing being disconnected. 
While tested under steam—the power expended on their 
own propulsion being estimated from di it is ob- 
vious that so many sources of error may creep in that the 
results can hardly prove very valuable. We have reason 
to believe that the result would be ‘greatly in favour of 
the light engine. 

From whatever point of view we regard this subject, the 
importance of retudlng the load to be borne by the 
wheels—driving or carrying—of a locomotive, us apparent. 
It seems almost absurd to dwell on such a generally recog- 
nised fact for a moment; we presume there is not while 
we write, an engineer in Great Britain who does not 
heavy loads as evils, but it does not follow that loco- 
motive superintendents or others are equally clear as to the 
meats of mitigation to beadopted, or equally satisfied that 
any means of mitigation havea practical existence. Recog- 
nising the broad fact that certain loads have to be drawn 
and resistances to be overcomé, they set about designing an 
engine to comply with the required conditions on well 
recognised pene oe of the most important of which 
seems to be that the locomotive superintendent should 
never ‘take thought for the permanent way. . We 
do not for a moment dispute that the result is in the 
main satisfactory. We cannot just now call to mind a 
—_ instance in which an mane by an English maker 
failed to perform its stipulated duties, but a point has at 

hh been reached which renders it nec that many 

now old-fashioned notions should be abandoned,.and that 
those who undertake to design engines should do so under 
the light of recent rather than antiquated experi- 
encés. Bury’s four-wheeled engine was no doubt a very 
efficient machine in its day; but a mere development of 
Bury’s engine would not suffice to produce a machine 
ble of working the future Metropolitan and St. 
John’s Wood line, with grades of lin 25. Continental 
engineérs Jong since recognised the~ fact that original 
treatment was required to adapt the locomotive to. highly 
novel conditions of employnient ; and it cannot be doubted 
that much that they have done is satisfactory and rests on 
a sound basis; yet we should be sorry to find English 
engineers following them in the production of elaborate 
monstrosities, to the innate grotesqueness of which only the 
pencil of Gustave Doré could do justice. By the general 
adoption of a few very well known and simple expedients, 
and by a change in the general character of our designs, 
which, although radical’ and complete, would be by no 
means remarkable or strained, it would be quite possible 
to produce locomotives of maximum weight, and competent 
to discharge the most important duties, without doing 
more injury to, or demanding more strength in, permanent 
way than engines of almost the smallest,type ever worked 
on an important line during the last thirty years, while in 
mere beauty of form they would lose little. The principle 
involved simply consists in the multiplication of coupled 
wheels. The fact that bogies or some’ other swivelling 
arrangetment is also requisite, is due, not to weight in the 
engine, but to the existence of curves on the line; and 
strictly speaking bogies, or radial axle-boxes, are as neces+ 
a 4 to light engines as they are to those which are heavy. 
t may be taken,as a demonstrable proposition that the 
weight of an ordinary locomotive will provide adhe- 
sion enough to work up‘all the steatu it can produce if ‘all 
the wheels are drivers. It is clear that this law is not in- 
variably correct. Thus, if it held true of an engine with 
17in. tylinders, 2ft. stroke; and 8ft. wheels, it must be 
false of a similar engine witl wheels of but 4ft. diameter. 
Nevertheless, by a species of accidental coincidence, the 


proposition is proved by ice to accord with the truth 
rouglily, yet closely enough to answer as a point on which 
to base:an mt, * We may also’ assume’ that practice 


argume’ 
has detiionstrated it to be impossible, or at least. unadvi- 
sable, to.couple eight wheels.. In this country it is hardly 


ever done now, although it. has been aeerapted. Eight- 
coupled engines have also been tried on the 


tinent:-with 


af ex- | 





the four-coupled. tank 

London, Chatham, and, 
tons; those of the narrow 
nearly as many, This is too much for economy on any 
road; yet, while we retain but 4 sitigle pair of cy’ it 
is impossible to reduce the weight to. be carried by the 
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driving wheels of large engines, There is no good reason 
why as much power as may be required should not be 
developed in a single pair of hom mt or even in- one 
cylinder, but there pia very excellent reasons agai 

coupling a sufficient-number of wheels to work up all the 
power which pistons can develop, not the least of 
these being the.difficulty of driving an engine with a long 
wheel base round ‘curves, In one sense the multipli- 
eation of cylinders  maat be caquesiadicos an. avi hs Olting 
to the weight, complication, and expense of a locomotive; 


looked upon as highly advantageous, inasmuch as their 
presence renders it. possible to. convert wheels into drivers, 
which otherwise must have remained uncoupled. All com- 
plexity is objectionable, but it is often necessary. Very aay 


attempts have been made to-proyide coupling . whic 
meee allow any reasonable aaah of wheels Bbe driven 


simultaneously but without avail." E h’s chain gear 
failed,and coupling rodsfitted with balland socket jointshave 
not come up to the expectations formed of them: * A certain 
point once reached,.a second pair of ¢ylinders becomes the 
very best coupling expedient which ean be used, and we 
have no doubt that it will ere long ‘oie into ‘the favour 
which it really deserves with English engineers, = 

On another page we illustrate a heavy engine ‘designed 
by Mr. Fairlie, a gentleman well known for thé invention 
of the twin engines, illustrated and described im our pages, 
now working successfully in Wales. ‘The ‘design forms an 
excellent illustration of the arguments which we have just 
used. In it we have an engine with a tremendous boiler, 
and wheels of moderate size. - When full, the machine will 
weigh at least 50 tons, all of which are now available for 
adhesion. Were but two cylinders employed, the 50 tons 
must have been carried by six wheels, or, in other words, 
each wheel must have supported not less than 84 tons. As 
it is, the maximum load-on each wheel is but 5 tons, which, 
on a steel rail is practically harmless, It would have been 
impossible to arrange a’ 50-ton tank engine on a wheel 
base so short as that of the leading bogie, 8ft. 9in.; there- 
fore the resistance going round curves would have been 
greatly increased. No one will, we think, maintain that 
the second pair of cylinders is here out of place, or that 
the engine we have illustrated would not be lighter on the 
road, easier round the care, and better in every respect, 
than any six or eight-coupled engine with single cylinders 
which could ‘be produted of equal power, It may be 
urged of these engines, as it has of those fitted with 
steam tenders by Mr. Sturrock, on 'Verpilluer’s ‘system, 
that the boiler will not produce steam enough for four 
cylinders. But this is simply a question of speed, and is 
really beside the mark, 
ticular design, but cannot affect a general princi) 

It may be worth while to say here, that . Fairlie’s 
faith in the twin system is as great as ever, and the design 
we now introduce to our readers has been produced in 
order to meet a strong prejudice against. side, foot-plates, 
which it will require some patience to overcome, . The 
present engine does not differ materially, asfar as appearance 

s, from certain tank. engines .now worki e Great 
Korthern Railway, which are fitted with Adams’ radial axle 
boxes, and a few engines recently introduced on the South- 
Eastern line which are fitted with bogies under the tanks. 
The general ent or combination of parts is, of 
course, the only novelty claimed, if we except details, which 
have been carefully enough worked out by 
the “leading hand” in Mr. Fairlie’s office. It will 
be seen from a glance at the plan that the coupling 
of the bogies with the franie is ‘such that the 
boiler is spared all. strains — no small consideration 
in the case of a machine capable of exerting a tractive force 
of over 20,000 Ib., or more than é¢jght tons. Two heavy 
slab girders running from end to end of the machine, 
indeed, im: immense stiffness, and in combination with 
the bogies‘spare the boiler much of the work to which it is 
ordinarily e Thete are, no doubt, certain matters 
of detail in which the design admits of improvérient, and 
we believe that this ay ang already effected ; but after 
every er has been taken, we think many of our 
readers will join with us in thinking that’ Mr. Fairlie’s 
design satisfactorily embodies the most correct. principle on 
— a heavy locomotive can’ be gee peas hen 

iler power, large cylinder ity, and .small wheels, 
render Ls competent to get poi 11a breve without 
delay or hesitation; while its large weight for adhesion and 
the small load carried by its wheels individually render it 
very suitable for the exigenciés ‘of ' such p—thig em 
passenger traffic as that now worked on the North London 
and Metropolitan lines, or even the yet more remarkable 
conditions under which locomotives will be employed on 
the Metropolitan and St. John’s: Wood and certain South 
American and Colonial Railways, f 
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construction and adjustment of the slide valve was of the highest 
consequence, Whether we were erecting a bridge in California, 
constructing a steam Leviathan, driving a pile on the banks of the 
Ganges, or removing one from those of the Thames; whether 
stamping a coin, or making the seconds hands for watches in 
Clerkenwell, the slide valves of the engines engaged were fit 
subjects for the exercise of ‘practical skill and of scientific. know- 
Mh eo 3 We had arrived at a state of advancement in 
the construction and use of the slide valve which was creditable, 
no doubt; but much more remained to be accomplished, as the 
“Sin Lata, Creer gulolion: 08 Go fiat Wiptucy of tis did vid 

4 ter at the past the sli ve, 
and explaining the vafions in6difitetions which had from time 


to time been eff said that when the properties of steam 

became more th understood slide valve improvemen 

really commenced. In place of employing a single valve to admit 
exhaust steam 


the supply and " .— oe — — were ped 

uently used, In arrangement Bu ive worked at 
the back ot that for the release. It had been found desirable to 
reduce the lap of the valve so as to admit as much steam as was 
consistent with the stroke and speed of the piston. »This idea, no 
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positions of the pi and the amount of supply steam required 


at each stroke of the engine. 
He would next direct their attention to the of slide valve 
now mostly universal’ for maririe ith this class of 
es, it must be remeni we were not dealing with cylinders 
of or 30in. in diameter. Nei had we the use of a stroke 
whose length was twice the 's diameter. The cylinders 


that were once a wonder as to 

of om production, and the size of the slide was 

pre due proportion. He might mention that tho area o 
e steam 


being also increased, an t 
been introduced to meet uirements. a 
with the simple fact thatthe 
valve, and the outside 
the eccentric, but 
maintained, or in 
wheven length.’ He 


would introduce a few dimensions to render 
his remarks mere i 


‘an area of 188 square inches 
to be that of a port required for a cylinder of 250-horse power 
nominal; aé#suming also’ thé length of ar i to be 47in., then 
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(To be continued. 
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Grants and Dates of Provisional Protection for Six Months. 
814. ALEXANDER ANGUS CROLL, Coleman-street, 
conduits or channels for the reception of gas, water, and other 
mains, tubes or pipes, and telegraph wires, also for the conveying away of 
smoke or noxious vapours from i and for the ventilation of buildings 
and other places.”— 19th March, 1866. 
1232. JOHN THOMAS, Battersea, Surrey, and ALEXANDER | PREM, beg ar 
square, Charing Cross, London, “ in 
other furnaces for smelting ores, and nd in the means of extracting “the roe Te 
metals therefrom.”—\st May, 1866. 
—. WILLIAM CLARK, -lane, “ Improvements in scoops 
for ing.”—A pag eg from Augustus Theodore 
Tete Bloomfield, New Jersey, U.S.—-28th May, 1866. i 
1497. RICHARD BOYMAN BOYMAN, Park Crescent, Stockwell, Surrey, ‘Im- 
in ling vessels by the reaction of water, and in the 
machinery for the purpose.” 
1500. CEDRIO NURSE, Crawf 














l-street, Bry , London, “ A new or 

asa i for buckles. ”—~29th May, 1866. 

1529. GEORGE PALMER EVELYN, Pall Mall, London, ahs new or improved 

apparatus for propelling boats and vessels.”—30th May, 1 

1539. CHARLES BRAUTIGAM, St. Petersburg, Russia, “ * improvements ™ 
wheeled "—Ist June, 1866. 

1586. HECTOR AUGUSTE DUFRENE, South-street, Finsbury, London, “‘ Im 
proved apparatus for decorticating rice and other grain.”—A communication 
from Joseph Perre, Avignon, France.—1 1th June, 1866. 

1594. THOMAS JOSEPH LEIGH, L d ges, Denmark-street, Camber- 
well, Surrey, ‘ Improvements in the method of burning coals (whether large 
or small coal), coal dust, coke, coke dust, charcoal, wood, and other com- 
bustible substances, as also hydrocarbons and gases, and in the arrangement 

. Of the furnaces applicable thereto.” 

1600. JAMES NICHOLAS, Aspull, Wigan, L hire, “ Imp in retorts, 
and in the mode of working the same to obtain crude paraffin and other oils 
from cannel coal, bituminous matter, wood, peat, bones, or other material.”— 
12th June, 1866. 

1613. JOSEPH JOHN HARRISON and EDWARD HARRISON, Broughton, Lanca- 
shire, ‘ Certain improvements in looms for weaving.” 

1614, ELLIS MORRIS, Shevington Moor, near Wigan, Lancashire, “ Improve- 
ments in apparatus to be employed in churning.” 

1615. GEORGE DUNBAR MALAM, Halifax, Yorkshire, “The purifying of 
ammoniacal liquor by an improved process, and the application of such 
purified ammoniacal liquor to the purifying of coal gas.” 

1616. JAMES CARTER, Dunfermline, Fife, N.B., “ Improvements in opening, 
closing, and securing windows, doors, and shutters, and in the machinery or 
apparatus employed therefor.” 

1618, WILLIAM BELLHOUSE, Rochdale, L hire, * In in hoists.” 

1619, JOHN BELLAMY PAYNE, Chard, Somersetshire, “ Improvements in ma- 
chinery for the manufacture of fishing and other nets.” 

1621, JOHN WHITAKER, Leicester, “ Improvements in reaping and mowing 
machines.” 

1622. WILLIAM EDWARD NEWTON, Chancery-lane, london, “ Improvements in 
the construction of breech-loacing fire-arms, so us to admit of altering guns 
from muzzle to breech loaders.”—A communication from Philo Remington, 
Samuel Remington, and Eliphalet Remington, Dion, New York, U.S. 

1623. WALTER KNAGGS, Euston-grove, Enston-square, London, “ Improve- 
ments in the manufacture of sugar and in the apparatus employed therein.” 

1624. ADOLPHUS HENRY LINNINGTON, Fenchurch-street, London, “ Improve- 
ments in anchors.”—A con:munication from Peter Dinzey, St. Bartholomew, 
West Indies. 

1625. VicToR GALLET, Lavanssean de Benassais, Vienne, France, * Improve- 
ments in the manufacture of cast steel.”—l4th June, 1866. 

1626. LOUIS ADOLPHE DE MILLY, Rue de Calais, Paris, “A new process in 
the treatment of concrete fatty acids for the manufacture of candles called 
*stearine candles.’ ” 

1627, WILLIAM RALPH HAMMERSLEY, Wigmore-strect, Londen, “ Improve- 
ments in fluid compasses.” 

1628. BENJAMIN FRANKLIN STEVENS, Henrietta-street, Covent-garden, 
London, ‘A new or improved method of treating permanent inilammable 
vases, whereby greater heat is obtained therefrom.”—A communication from 
Simon Stevens, New York, U.S.— 15th June, 1866. 

















1631. ASA LEES and JAMES BRIER oa SLATER, Oldham, Lancashire, “ Im- 
provements in machinery for making muulds for casting iron and other 
metals.” 

1632, GEORGE RATFORD WILSON, Camden Town, London, ‘An improved 


vermin trap.” 

1634, WILLIAM MAUNDER WARD, Bridport, Dorsetshire, “ Improvements in 
machinery for the manufacture of fishing and other nets.” 

1635. ARCHIBALD MACDONALD, Elmore-road, Islington, London, “ Improve- 
ments in locks.” 

1636. GEORGE HENRI MARC MUNTZ, Birmingham, “Improvements In the 
manufacture of certain fittings for gas, steam, and water tubes.” 

1637. GEORGE LIONEL LECLANCHE, Rue Gaillon, Paris, ** Improvements in 
voltaic piles.” — 16th June, 1866, 

1439. JOHN EDWARD TENNISON Woops, Camberwell-grove, Surrey, “ Im- 
provements in the manufacture of pigments.” 

1640. WILLIAM BARKER PATRICK, Mincing-lane, London, ‘“* Improvements in 
the treatment of animal charcoal used by sugar refiners or others in order 
to its re-use.” 

1641. JOHN HENRY DALLMEY ER, P:loomsbury-street, London, ‘* Improvements 
in compound lenses suitable for photographic uses.”—18th June, 1866. 

1642. ALFRED PARAF, Manchester, “Improvements in fixing colouring 
matters on textile fabrics, yarns, or other materials.” 

1643, THOMAS CHALONER and JAMES BILLINGTON, Preston, Lancashire, 
“Improvements in the construction of tocls for graining and putting in the 
* bates’ or pores representing different tim! ers.” 

1644, FELIX BENJAMIN LUCAS, Rue de |’Echiquier, Paris, ** Improv :ments in 
the manufacture of screw nuts and bolts.” 

1645. ARTHUR DALLISON RENSHAW, Fetter-lane, London, “ Improvements in 
apparatus, and in the application thereof, for the shearing of sheep and other 
animals.” 

1647. THOMAS BLATCH, Southampton, Hons! 
and reciprocating engines.” — 19th June 

1153, ABRAHAM LOURN, Birmingham, ~ 

1654, DAVID ADAM FYFFE, Glammis, 
manufacture of pulp.” 

1655. EMILE LBOoURDIER, Paris, ‘‘ Improvements in the construction of salt- 
cellars and boxes, dishes or vessels containing other condiments.” 

1657. JOHANNES MOLLER, Shafiesbury-villas, Horusey hise, Islington, 
London, “Improvements in obtaining and preparing colouring matter for 
printing, dyeing, and other purposes,”—20th June, 1866. 

1659. WILLIAM FORGIE and JOMNN THORNTON, Nottingham, ‘Improvements 
in the construction of lifeboats and in sails for the same, for the purpose of 
saving life at sea.” 

1661. BENJAMIN BROWNE, King William- street, | ene ° Improvements in 
the construction of camp or folding b ion trom 
Robert Clegg, Boulevard de Sebastopol, Paris.— 21st mg A 1866. 

1663. CHARLES PHILIPPE HENRY, Paris, “ Improvements in paving roads, 
streets, yards, or other similar ways or surfaces.” 

1664. WILLIAM SMITH, Nottingham, “ Improvements in the manufacture of 
trimmings, and in the machinery employed therein.” 

1666. JAMES PARKER, Lilford- road, Camberwell, Surrey, “‘ Improvements in 
motive power apparatus, appli for propelling vessels, for raising water, 
and other purposes.” 

1668, CHARLES ALPHONSE DUFOUR, Rue del’Echiquier, Paris, “ Improvements 
in metallic picking for stuffing-boxes and other obturators.” 

1669. GEORGE TURTON, Sheffield, ** A new or improved rotary engine.” 

1671. EDWARD PEYTON, Birmingham, ** Improvements in safes.” 

1672. WILLIAM EADES and WILLIAM THOMAS EADES, Birmingham, “Im- 
provements in apparatus for raising weights.” 

1674. ALFRED VINCENT NEWTON, Chancery-lane, London, “An improved 
construction of rotary engine.” — A communication from Henry John 
Behrens, Henry Curtis Dart, and Edward Dart, New York, U.s.—22nd 
June, 1866. 

1675. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, ‘‘ An improved 
steam gauge."—A communication from Emmett Quinn, Washington, 
Columbia, U.S. 

1676. THOMAS DEAKIN, Salford, Lancashire, “Improvements in overhead 
railways, and in machinery for moving, turning, and weighing goods, 
wagons, carriages, and engines for railway and other purposes.” 

lovt_‘THOMAS DUNN, Pendleton, Lancashire, “ lmprovements in machinery 
for Wteing, shaping, and cutting metal.” 

1678. HENEY GARDNER, Gravesend, Kent, “ Improvements in cases for pack- 
ing and ge ne bottled ales and other liquors, and in the method of 
packing the same. 

1679. PETER BARLOW, New-street, Vincent-square, London, “ An improv 
method of exhibiting the time ny dial saaoe peor and aomhen? . 

1681. HENRY HILL, Nottingham, “ linproyements in the working, governing, 
or locking of railway signals and switches” _ 937@ June, 1866, 

1684. WILLIAM WELBOU RNE, Preston, Lancasbwe, « Certain improvements 
in canisters for containing tea or other substances.» 

1685. EDWARD HEMINGWAY, Brooklyn Mills, Mirfield, ee < Bnanare- 
ments in looms for weaving Dutch carpets by power, and in 





ire, ‘* Improvements in rotary 


linprovements in sewing machines.” 
Forfar, N.B., 











“Improvements’in the 


1690. JOHN READING, SAMUEL ALFRED READING, GEORGE EDWARD READING, 
FREDERICK FRANCIS READING, Birmingham, “ Certain improvements 

in fastenings for articles of dress.” 
1691. THOMAS PROSPER SAVILLE, Birmingham, “ Improvements in breech- 


ing arms.” 
1692. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ An improved 
spirit meter.”—A communication from William Murphy, Paris, Canada 


West. 
= EDWARD FIELD and FRANCIS WISE, Sate Chambers, Adelphi, West- 
minster, “Improvements in apparatus for generating steam or heating 


liquids.”. 95th June, 1866. 
1696. ALFRED CLAYTON, Kingston, Surrey, “ An improved apparatas for 
wamierge the 


flow of water or other liquids or fluids through pipes or 
1697. JAMES YOUNG, jan., bape ——, N.B., “ Improvements in 
for the of pydrocarbon oils. 





“Imp 





1693. CHARLES FORSTER COTTERILL, Cannock, 8 
in the manufacture of earthenware and other pipes, and ‘in machinery or 
apparatus to be employed in the said manufacture.” 

1701. JOHN MILROY, Edinburgh, Midlothian, N.B., 
ratus for excavating.” 

1702. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, “Improvements in the manufactare of blocks or pulleys by 
machinery.” — A communication from Arsene lel, Passages des 
Petites Ecuries, Paris. ; 

1703. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ** Improvements in the manufacture of white lead.”—A communi- 
—- from William Bell, Thomas Mara Fell, and Ambrose George Fell, New 

ork, U.S. 

1704. ST. CYR RADDISON, Rue d’Augustins, Lyons, France, “ Improvements in 
printing on woven fabrics.” 

1705. CHARLES BERCHING, Woodstock-street, London, “Improvements in 
ships or other navigable vessels to be employed in conveying liquid cargoes.” 
—26th June, 1866. 

1707. HENRY MEDLOCK, 2 agate London, and WILLIAM BAILEY, 
Wolverhampton, Staff in preserving animal sub- 


“ Improvements in appa- 








stances 

1708. JOSEPH NORTHEND, JOHN HOLMES, WILLIAM HOPKINSON, and WILLIAM 
LIBBY, Bradford, Yorkshire, “ Imp in 'y for ry 
wool and other fibrous substances.” 

1709. WILLIAM FAIRBANK, Thornbury, near Bradford, Yorkshire, ‘Improved 
means or apparatus for generating and reserving steam.” 

1710. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane. 
London, “ Improvements in the mode of distilling or separating volatile 
preducts from oils and other fluids."—A communication from Hamilton 
Lamphier Smith, Gambier, Ohio, U.S. 

1711. THOMAS KENNEDY, jun. .» and JAMES BARR, Kilmarnock, Ayrshire, 
N.B., “ Improvements in pistons and cylinders.” 

1712. WILLIAM HOLBORNE FYFE, Greenock, Renfrew, N.B., ‘‘ Improvements 
in apparatus for making bricks.”—A communication from Robert Loudon 
Walker, Globe Village, Southbridge, Massachusetts, U.S. 

1713. ROBERT HARDIE CLYDESDALE aud JAMES EssON WILSON, Glasgow, 
Lanarkshire, N.B., “ Improvements in apparatus for finishing tobacco.” 

1714, JOHN JORDAN, Liverpool, ‘“* The application of certain spirituous com- 
pounds for the production of motive power.” 

1716. NERBERT WILLIAM HART, Springweli Lodge, Clapham Common, Surrey, 
** [mproved means of or apparatus for preventing the accumulation of mud 
or dirt on carriage wheels,” 

1718. JAMES AKER, Pall Mal!, London, “ Improvements in thermo-electric 
magnetic batteries and engines.” 

1719, WILLIAM WYATT, Bury St. Edmunds, Suffolk, 
screens for screening grain and other substances.” 

1720. BALDWIN FULFORD WEATIERDON, Chancery-lane, London, “ Improve- 
ments in apparatus for preventing Incrustation in steam bo:lers.”—A commu- 
nication from Joseph Toth, Kecskeme’s, Pesth, Hungary, Austria.—27/h June, 
1866. 


Invention Protected for Six Months by the Deposit of 
Complete Specifications 

1722. WILLIAM EDWARD GEDUE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in the manufacture of metal boxes, tins, or cases.” 
—A communication from Childéric Allain and Jules Trottier, Faubourg st. 
Martin, Paris.—28th June, 1866. 

1749. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
**Improvements in the construction of submarine telegraph cables,.”"—A 
communication from Pierre Frangois Léon Pérémé, Boulevard de Neuilly, 
Paris.—2nd July, 1866. 

17°0, HENRI ADRIEN LONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“An improved safety lock.”"—A communication from Louis Jean Pierre 
Silvestre, Rue Neuve Popincourt, France. — 2nd July, 1866. 

1751, HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“Improvements in the construction and laying down of subterraneous 
telegraph wires.”—A communication from Vierre Francois Léon Péréiné, 
Boulevard de Neuilly, Paris—2nd July, 1866, 


“Improvements in 


Patents on which the Stamp Duty of £50 has been Paid. 

1646. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘* Compositions 
for protecting metals, and for coating slate, &c.”—2nd July, 1863. 

1720. ALEXANDER ROBERT JOHNSTON, Grove, Yoxford, Suffolk, 
fence for cattle pens.”—10th July, 1863. 

1693. WILLIAM BASFORD, Pewsey, Wiltshire, “Generating and purifying gas 
made from coal.” —8th July, 1863. 

1687. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, * Chairs, 
lounges, Ke "—7th July, 1863. 

1726. RICHARD HORNSBY, jun., JOHN BONNALL, and WIELIAM ASTBURY, 
Grantham, Lincolnshire, ‘* Traction engines.”—10th July, 1863. 

1761, RICHARD HORNSBY, jun., and JAMES EDWIN PHILLIPS, Grantham, 
Lincolnshire, ‘* Reaping and mowing machines,” — 14th July, 1863. 

1681. CHRISTIAN SCHIELE, Milton-street, Manchester, “ Turbines.”—7h July, 


“ Portable 


TINE, eo _acl -buildings, Chancery-lane, London, 
Sth July, 1863. 





863, 
1692. GEORGE HA 
“ Brick machine: 








1709. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Propeliing 
ships.”—Gth July, 1463. 
1728. WILLIAM HENDERSON, Kensington, Middlesex, ‘‘ Retorts or kilns for 


or 
treating ores.”— 10th July, 1863. 
1783. HENRY ELLIOTT, Liriningham, * 
1563. 


Patents on which the Stamp Duty of £100 has been Paid. 

1630. HENRY BRINSMEAD and JEREMIAH LAWRENCE, Ipswich, * Rotatory 
screens.” —8th July, 1859. 

1629. WILLIAM HORATIO HARFIELD, Fenchurch-street, London, “ Ships’ 
capstans and riding bits.”—8th July, 1859. 

1726, WILLIAM HORATIO HARFIELD, Fenchurch-street, London, ‘‘ Capstans, 
riding bits, and stoppers for working with chains.”— 23rd July, 1859. 

1627. DAVID MATHEWS, Oulton, near Leeds, Yorkshire, “ Refrigerating and 
heating liquids.” —8th July, 1859. 

1631. JOHN TAYLOR, Roupell Park, Streatham-hill, 
building walls.”—8% July, 1859. 

1654. THOMAS WRIGHT, George-yard, Lombard-street, London, “ Permanent 
way of railways.”—12th July, 1859. 


Notices of Intention to Proceed with Patents. 

595° WILLIAM PETER LE KEUX, Seymour-street, New Town, Deptford, and 
FREDERICK AUGUSTUS WISHARD, Ivy-cottage, Upper Lewisham-road, New 
Cross, Kent, “* Improvements in detonating and light signals for railways 
and other uses.” 

600. GEMINIANO ZANNI, Rathbone-place, Oxford-street, London, “‘ Improve- 
ments in applying motive power to sewing machines, for the purpose of 
rendering them self-acting.”— 27th Fe yi 

609. JOHN HICK, Bolton, Lancashire, ** An improved clip for fastening leather 
or other rips to billiard cues.” 

618. GEORGE COWDERY, Cranley, Surrey, ‘‘ Improvements in machinery for 
making bricks.” —28¢h February, 1866. 

622. CHARLES POWELL, I Birming >» Imp 
time-keeper: 

623. ALFRED CHRISTMAS ANDREWS, Birmingham, ‘‘ Improvements in screw 
rivets for boot pegs and screw nails for various purposes, and in machinery 
for the manufacture of screw rivets and screw nails, a part of which im- 

t hinery may also be applied to other purposes.” 

624. EDWARD COTTAM, Battersea, Surrey, “ Improvements in hydraulic presses, 
partly applicable to pumps.” 

625, JAMES YOUNG, Limefield, Midlothian, N.B., “ Improvements in distilling 
coal, shales, and other substances, and in the apparatus employed therein.” 
626, JAMES SKINNER, Hebburn, Gateshead-on-Tyne, ** Improvements in steer- 

ing apparatus.” 

627. WALTER WELDON, Park Villa, West-hill, Highgate, Middlesex, “A new 
process for obtaining soda from common salt.” 

628. WALTER WELDON, Park Villa, West-hill, Highgate, Middlesex, “Im- 


‘Breech-loading fire-arms.”—16¢h July, 


Sarrey, “Tiles for 


in watches and other 











ture of such fabrics.” 
1686. EDWARD GRIFFITH BREWER, Chancery-lane, London, “A new or 
improved coupling for railway carriages, trucks, and wagons.”—A communi- 
cation from Alexander Robert Terry, Bombay, India. 
1687. EDWARD GERRARD FITTON, Leeds, Yorkshire, “ Improvements in ma- 
——- for preparing and spinning flax, tow, jute, and other fibrous | 


bstances.”” 
1638. CLINTON EDGCUMBE BROOMAN, Fleet-street, Loudon, ‘ Improvements 





facture of soda from common salt. 

631. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“An ——— spike "—A communication from Lewis Alexander Osborn, 
New York, U.S. 

632. WILLIAM BEARE CAU LFIELD, C k, Surrey, 

“* Improvements in chains and apparatus used for submarine purposes.” 

634. WILLIAM OonISBEE, Herbert’s-buildings, Waterloo-road, Surrey, “ Im- 
provements in Machinery for grinding and equalising the thickness of litho- 
graphic stones,”—Ist March, 1866, 


VN haital e hy 








646. GEORGE PRENTICE and ALEXANDER BiNNY INGLIS, Glasgow, Lanark- 
shire, N.B., “ Improvements in the of metallic plates, and in the 
apparatus or means employed therefor. 

648. ALBERT a. Manchester, an improved apparatus or detector for 


in operating railway carriage 
McCambridge, Philexeiphia, Teanayivanta; © 

mye — THOMPSON, Abbey-gardens, St. Joun’s Wood, Middlesex, “Im- 

ts In tools for dividing wood into cylinders.” —3rd March, 1866. 
oth, CHA CHARLaS WILLIAM SIEMENS, Great George-street, Westminster, “‘Im- 
its in the manutacture of zinc, and in the of 

connected therewith, which latter ——o are also applicable to other 
metallurgical ”"—5th March, \%66. 

"a JOHN BROADBENT, Salford, Lancashire, ‘* Improvements in machinery and 

tus for winding and reeling yarn.” 

6r7. MICHAEL HENRY, Fleet-street, London, ‘‘ Improvements in fire-arms.”— 
A communication from Pierre Joseph Jarre, Boulevart St. Martin, Paris. 

= EUGENE RIMMEL, Strand, Westminster, ‘‘ An improvement in portable 


untains.” 

en. WILLIAM ROBERT are = Southampton-buildings, Chancery-lane, London, 
“Improvements in machinery for making bolts, rivets, spikes, and other 
similar articles.".—A communication from Lewis Alexander Osborn, New 
York, U.S. 

683. JOHN NORMAN, Glasgow, Lanarkshire, N.B., “Improvements in appa- 
ratus for re-burning, and in apparatus for washing animal charcoa! or 
charcoal substitutes.” 

685. JOHN CHUBB, St. Paul’s Churchyard, London, “ Improvements in iron 
safes and strong rooms.”— 6th March, 1866. 

707. JOHN HUNT, Porthlevan, Cornwall, ‘‘ Improved arrangements of 
mechanism for washing and separating ores.”—8th March, 1866, 

715. VICTOR DUTERNE, Boulevart de Vaugirard, Paris, “An improved 
metallic stuffing-box.” 

718. ALEXANDER TAYLOR MACHATTIE, Glasgow, Lanarkshire, N.B., ‘‘ Im- 
provements in preservative coatings, and in applying the same to casks, 
tanks, and other vessels.” 

723, HENRY TEMPLE HUMPHREYS, Westbourne Park-road, Middlesex, “ Im- 
provements in reflecting optical instruments.” 

726. JAMES BAKER, Pall Mall, London, * Imp its in ic engines.” 
—9th March, 1866. 

732. GEORGE PHILLIPS, Offord-road, Barnsbury, London, “Improvements in 
preparing purple and blue colouring matters.” 

738. MATTHEW PIERS WATT BOULTON, Tew Park, Oxfordshire, “ Improve- 
ments in generating heat, and in applying it for the production of motive 
power and steam, also in apparatus employed therein.” —1l0th March, 1866, 

788. ALTHAM PILLING, Anvil-sirect, Blackburn, Lancashire, ‘* Improvements 
in sewing machines.”—16th March, 1866. 

877. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ An improved con- 
struction of power hammer.”—A communication from Philip Syng Justice, 
Philadelphia, Pennsylvania, U.S. 

880. WILLIAM THOMAS ELEY, Gray’s-inn-road, London, ‘‘ Improvements in 
central fire breech-loading cartridges.”— 24th March, 1866. 

934. EDWARD PRIMEROSE HOWARD VAUGHAN, Chancery-lane, London, 
“ Improvements in the methods of solidifying the juice or sap of the bullet 
tree, otherwise known as Balata juice, and the juices or saps of trees yielding 
elastic, similar, or analogous products.”"—A communication from Sydney 
Rupert Pontifex, Demerara, British Guiana.—2nd April, 1866. 

1004, JOHN LACEY DAVIES, St. Ann’s-square, Manchester, ‘‘ Certain improve- 
ments in looms tor weaving.”—7th April, 1866. 

1199. JOHN LACEY DAVIES, St. Aun’s-square, Manchester, “ Certain improve- 
ments in looms for weaving.” -A communication from Paul Rebuschinsky 
and William Cheetham, Moscow, Russia.-- 28th April, 1866. 

1372. WILLIAM GERARD, Minories, London, “ Improvements in fittings 
applicable to ships’ decks, to make tight joints around masts and other pro- 
jections.”—Partly a communication from Andrew Gove, San Francisco.— 
14th May, 1866. 

1602. JOHN HOLLOWAY, Birmingham, “ Improvements in buckles or fastenings 
for braces, belts, and bands.” 

1609. SAMUEL KILBY and GEORGE DIXON, Welby, Leicestershire, ‘‘ Improve- 
ments in thrashing machines.” —\3th June, 1866, 

1619. JOHN BELLAMY PAYNE, Chard, Somersetshire, ‘‘ Improvements in 

hinery for the fi of fishing and other nets.” 

1622, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
the construction of breech-loading fire-arms so as to admit of altering guns 
from muzzle to breech-loaders ”—A communication from Philo Remington, 
Samuel Remington, and Eliphalet Remington, lion, New York, U.S.—14/h 








une, 4 

1641, JOHN HENRY DALLMEYER, Bloomsbury-street, London, “‘ Improvements 
in compound lenses, suitable tor photographic uses.” — 18th June, 1866. 

1683. THOMAS SMITH HUDSON, Massachusetts, U.S., ‘‘ Certain new and useful 

ts in hinery for printing surfaces or cancelling revenue or 
other stamps. "23rd June, 1866. 

1684. WILLIAM WELBOURNE, Preston, Lancashire, ‘‘ Certain improvements ia 
canisters for containing tea or other substances.” —25th June, i866. 

1710. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in the mode of distilling or separating volatile products from 
oils and other fluids."—A communication from Hamilton Lamphier Smith, 
Gambier, Ohio, U.S.— 27th June, 1866. 











All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date, 


List of Specifications, Puplished during the week ending 


July, 1866. 
2128, 4d. ; 2129, 4d. ; 2130, 1s. 2d. ; 2181, 4d. ; 2132, 4d. ; 2133, 8d. ; 2184, 
28.; 2135, 28. ; 2136, 4d, ; 2137, lud.; 2138, 6d.; 2139, 10d. ; 2140, 4d. ; 


Q141, 4d. ; 2142, 4d. ; 2143, 4d. ; 2144, 4d. ; 2145, dd. ; 2/46, ad. 3 2147, 6d.; 
2148, 8d. ; 2149, 10d. ; 2150, 4c.; 2151, 10d. ; #152, 10d. ; 2153, 6d.; 2154, 
4d. ; 2155, 4d. ; 2156, 4d. ; 2157,4d.; 2158, 8d.; 2159, 44. 5 2160, 4d.; 261, 
4d. ; 2162, 8d. ; 2163, 4d.; 2164, 1s. 4d. ; 2165, ge 2166, a 2167, 8d. ; 
2168, 10d. ; 2169. 1s. 2d. ; 2170, 4d.; 2171, 4d. ; 2172, 4d.; 2173, 1s. 6d. + 
2174, 2s. 2d. ; 2175, 4d. ; 2176, 4d. ; 2177, 4d. ; 2178, 6d. ; 2179, 4d.; 2180, 
4d: 2181, dd. ; 2182, 4d.; 2183, 4d. ; 2184, 40. ; 2185, 1s. 61.5 2186, 4d. ¢ 
2187, 10d. ; 2188, 4d, ; 2189, 4d. ; 2190, 81. ; 2191, 4d. ; 2192, 6d. ; 2193, 
4d. 2194, 4d. ; 2195, 4d. ; 2196, 10d. ; 2197, 2s. ; 2193, Is. 3d. ; 219%, lod. ; 
2200, Sd. ; 2201, 4d. ; 2202, 4d. '; 2203, 1s. 6d. ; 2204, Sd. ; 2205, 10d. 3 20a, 
4d. ; 2207, 4d. ; 2208, 4d, ;'2209, 4d. ; 2210, 8d. ; 2211, 1s. ; 2212, 8d.; 9vI3, 
8d. : 2214, Sd. ; 2215, Sd. 2216, 10d. ; 2217, 4d ; 2218, 4d. ; 2219, 4d. 
2290, 8d. ; 2221, Sd, ; 2222, 1s 4d.; 2223, 1s.} 2224, Sd. ; 2225, 4d, 3 4226, 
1s 4d. ; 2227, 18, Gd. ; 2228, 4d. 











*,* Specifications will be forwarded by post from the Patent~lice on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent Office, Southampton-buildings, 
Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The foll descriptions are made from Abstracts prepared expressly for THR 
ENGINEER, at the office of her Majesty’s Commissioners of Patents, 





Class 1—PRIME MOVERS. 
aon ses Steam and other Engines, Horse, Wind, and 
Mills, Gearing, Boilers, Fittings, Le. 
3191. J. a Shelf, rad Halifax, “ Sleam boilers or apparatus for 
generating steam,.”—Dated 11th December, 1865. 

This invention consists in constructing boilers with one or more tubes or 
pipes therein below the ordinazy water level, for the steam, after its generation 
in the usual manner, to circulate through before being taken away to any use 
to which it may be applied. For this purpose the patentee prefers to have the 
fire box under the boiler, with flues on the side for the flame and the gaseous 
products of combustion to circulate through; but the fire-box may be placed 
within the boiler, if desirable. 

7. 2 STOCKER, samen, Vale-road, New Cross, ‘Steam engines.”—Dated 
th December, 1865. 

me ‘uae claims ‘the disposition and arrangement of an endless cam, 
groove, or projection, round a shaft or cylinder fur the purpose of transmitting 
rotary motion thereto from the motion of a steam piston, sub- 
stantially in the manner descri 
3222. at BROOKES, Chancery-lane, London, “ a ra obtaining motive 

"—A communication.— Dated \3th December, 1865. 

This nt end cannot be fully described without to the drawings. 

3225. P. GARDNER, Banbury, “ Construction of rotary engines.”—Dated 13th, 
December, 1865. 





This invention relates to a novel construction of rotary engine (applicable both 
for transmitting power and as a rotary pump), in which the slide or abutmen 
that divides the supply trom the exhaust steam, rides upon the eccentric drum, 
affixed to the engine shaft. This eccentric drum is mounted in a steam 
cylinder or cylindrical case, and rotates in contact with its inser periphery. 
The eccentric drum is packed at that part of its periphery which is in contact, 
with the cylinder, as also at its ends, to prevent the steam supplied to the 
engine passing between its contact surface and the eylinder. or case of the 
engine. ‘The ports for the entrance and exit of steam are situated in one of the 
cylinder heads or end plates, one on either side of the slide, and they are sc, 
arranged that the face of eccentric whilst revolving shall close the induetion 
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Class 2—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
ae = Fittings, Sailing Vessels, Boats, Carriages, Carts, 
‘arness, dc. : 


Class 3.-FABRIOS. 
Pit maha 20 a he ena 


3182. J. W. A Ye y , éc.” 
hd ‘ARBURTON, —_— ‘orkshire, “ Combing silk, flax, wool, dc. 


them fast, while at the same time 


comb by inclined blades or otherwise, and are moved sideways, so as to move 
away from the comb the dirty ends of the tufts; the cleaned end of the tufts 
then into the comb, and as the comb still moves onwards in a 


are 
straight line they are brought under another straight nipping surface, and the 
dirty ends of the tufts are then cleaned. When the tufts have been carried 
beyond this second nip, they are lifted out of the comb and deposited in a circular 
receiving comb, from which they are drawn off into a sliver. In place of the 
t 





=. PICKUP and J. HEALD, Chorley, Lancashire, “* Apparatus for signalling 

ween passengers, guards, and engine drivers of railway trains.”—Dated 

9th December, 1865. v 

This invention consists in placing a small air pump under each railway 
carriage, the said pump being worked by means of a connecting rod and crank 
or disc plate fixed in a frame. This crank or disc plate is actuated by a band 
passing from one of the axles of the carriage wheels, on to a pulley working in 
the before mentioned frame; this frame bears upon a shaft on which is 
fixed a pinion or smaller friction roller working into or against a larger 
wheel or friction roller to form a counter motion. In the centre of 
each carriage, or under one of the seats, or in any other convenient position, 
the inventors fix an air vessel which is filled with air by means of a pipe, one 
end of which is attached to the pump, and then carried up through the floor of 

carriage to the aii vessel, in which is an escape valve for letting off the 
accumulated air when necessary. A small pipe or tube is passed from this 
air vessel to each compartment of the carriage, and by turning a tap fixed in 
the pipe or tube the whistle on the roof of the carriage is immediately acted 
upon. — Not proceeded with. 

398, E. L. WALKER, Somerset, Pennsylvania, U.S., “ Apparatus for elevating 
hay, grain, or similar materials, and discharging the same from the said 
apparatus.” — Dated 11th December, 1865. 

This invention consists in an apparatus for penctrating the hay or other 
material, provided with a prong or prongs at or near the lower end, which 
prong or prongs are turned up at the end of the apparatus or projected laterally 
80 as to prevent the apparatus drawing out of the hay or other material sur- 

ding it and bined therewith. The patentee employs a discharging 
apparatus for causing the delivery of the hay or other material. For elevating 
the said apparatus any desired ropes, blocks, or other well-known means are 
employed to transfer the hay from one place to another, and the discharge of 
the hay is effected by the said prong or prongs being dropped or covered so as to 
cause the hay or other material to slide off the said apparatus. 

3199. W. R. LAKE, Southampton-buildings, Chancery-lane, London, ** Permanent 
way of railways.”—A communication.— Dated 11th December, 1865. 

This invention relates to a method of supporting the ends of railway rails, 
whereby the space between the ends of two adjacent rails is bridged or filled up, 
and a continuous bearing surface is afforded to the wheels of the locomotive 
and carriages in running over the joints. The invention cannot be described 
in detail without refi to the drawing 
3201. L. L. SOVEREIGN, Pentonville-road, London, ‘‘ Naves and axle tree boxes of 

carriage wheels.” — Dated 12th December, 1865. 

In carrying out this invention the nave of the wheel is formed of cast metal, 
having hollows at intervals around it to receive the inner ends of the spokes. 
Ateach end of the nave is formed a cavity or hollow chamber to receive the 
lubricating fluid, the cavity or hollow chamber at the inner end being open at 
the centre for the passage of the axle. The cavity or hollow chamber at the 
outer end of the nave is open at the centre but when in use, is covered by a 
cap. The central part of the nave where it receives the axle tree within it is 
bushed with a steel cylinder or tube, and this bush or box, if fixed and held 
within the nave either by a screw-thread formed on its outer surface, which is 
received into a female screw formed on the interior of the nave; or the steel 
bush or box is formed with a projecting rib or feather which fits into a groove 
in the nave; or the arrangement of the rib or feather and groove may be re- 
versed, and if desired more than one rib or feather may be used. In place of 
the bush or box being of steel, it may be of chill cast iron, with a screw thread 
on the outside; and generally the inventor prefers that this form of box or bush 
should be somewhat conical. When the steel bushing or box if screwed outside, 
it is retained from turning when in use by notches formed in the inner end, into 
which are received projections or holding pieces in the nave which are kept in 
position by the end of the axle. The axletree is retained in position within the 
steel or chill cast bush or box by a screw nut or nuts at its outer end, together 
with a pin or pins in the usual manner; and when using ribs and grooves, as 
above explained, a screw ring or washer is used to retain the bush or box from 
movement.— Not proceeded with, 

3224. J. SANDERSON, Sheffield, ‘‘ Manufacture of railway bars.”—Dated 13th 

18 








, 

This invention consists in producing railway bars having a surface of steel 
on that part of the rail which comes in contact with the wheels of the engines 
and carriages. If it be intended to produce a double-headed rail, the patentee 
takes a bloom of wrought iron of suitable size and shape. This bloom is to be 
heated in any suitable furnace to a white heat; the surface is then cleared of 
scale ; and the bloom is placed as quickly as possible in a cast iron mould, the 
inside of which has beenfpreviously well smoked in order to prevent the molten 
metal from adhering. This mould is provided with a false or movable side, 
and after the heated bloom is put into the mould, wedges are driven in between 
the false side and the side of the ingot mould; spaces are left in the mould 
between the bloom and those two sides of the mould which are perpendicular 
to the plane of the false side, the other two sides of the bloom being in contact 
with a side of the ingot mould and the false side. 

3227. A. E. DoBBs, Lincoln’s-inn, London, *‘ Drag for carriages.”—Dated lath 
December, 1865. 


' This invention consists in attaching skids or drag-shoes to carriages in such 
a way that they may be slipped under the wheels when wanted and released and 
carried into place ready for use again without backing or stopping the carriages. 
A skid is attached to one end of a bar, the said bar having its other end 
enlarged, there being an opening in the enlarged part through which the axle- 
tree passes ; the $s are so made and arranged that the skid can be moved 
round the tire of the wheel at different distances from the tire, the distance being 
regulated either by the opening aforesaid working on a cam, or by a pin in the 
bar moving in a cam-shaped groove, or agalnst a curved spring, by passing 
along which the pin is guided. If necessary, a toothed wheel upon the nave 
or catch on the above-mentioned bar, and carries the skid round the wheel 
into place. When the skid is not in use, it is held in front of the wheel by a 
detent connected with the carriage, and on the said detent being moved it 
slips under the wheel, and a piece proceeding from it is caught by the same 
detent and the wheel is locked; on the dent being moved again the skid is 
released and carried round the wheel into place.— Not proceeded with. 


3232. J. S. WATSON, Hamilton, Lanark, “ Apparatus for propelling vessels.” — 
Dated \4th December, 1865. 

This invention relates to the propelling of vessels in the absence of wind, but 
when there is more or less swell or wave motion ; and it has for its object to 
provide sailing vessels with simple, efficient, and convenient appliances, which 
can be easily put into or taken out of action, and which will enable them to 
cross the belts of calm unavoidable in most voyages, and especially met with in 
the tropics. In practically carrying out the invention there is provided a main 
spar which is carried transversely at the stern of the vessel, and is fitted so 
that it can oscillate, having its middle jointed to a truck or block, which is 
free to move vertically in guides fitted to the stern. This main spar has 
auxiliary spars fixed to each end, and the outer ends of these auxiliary spars 
are fixed each to one of the ship’s boats, these boats acting as floats, and 
keeping the three spars, forming one rigid oscillating beam, parallel with the 
water surface. On each auxiliary spar there are jointed two frames which 
project down into the water, and have paddies jointed to them, such paddles 
being arranged to propel when moving forward, but to feather when returning 
backward. The paddle frames are actuated by means of horizontal or bell- 
crank arms, the ends of which are connected by rods to the ends of spars fixed 
to the ship. When the ship rolls the ends of these fixed spars alternately 
approach to and recede from the parts of the auxiliary spars immediately 
beneath them, and the cennecting-rods consequently cause the paddle frames 
to vibrate, and so propel the ship. Two paddle frames, namely, one on each 
side of the vessel, have their bell-crank arms directed backwards, so that as 
one frame on each side is moving forward and propelling, the other two are 
returning backward for fresh strokes. The boats are kept steady by ropes 
carried forward to outriggers, the ends of which are kept at or near the water 
surface by means of floats.—Not proceeded with. 

3244. H. NEGRETTI and J. W. ZAMBRA, Hatton-garden, London, “ Railway 
ca .”—Dated 4th December, 1865. 

This invention consists in connecting the bodies of railway carriages in such 
a manner to the under framework to which the wheels are adapted that, in the 
event of a collision either in front or from behind, the connections between the 
bodies and the under framing of the carriages will be ruptured by the shock, so 
as to allow the under framing, which receives the shock, to move forward under 
the bodies without carrying the bodies along with them, as is the case when 
they are rigidly bound,—Not proceeded with. 





wo 'y straight nipping surfaces. both acting with the same travelling 
comb, two travelling combs, such as above described, may be employed. e 
tufts of fibre are then fed on to one of the travelling combs, which carries them 
under the first straight nipping surface for une end of the tufts to be cleaned, and 
then delivers the cleaned end of the tufts on to the second travelling comb, which 
carries the tufts under the second straight nipping surface for the other end 
of the tufts to be cleaned. In place of the travelling comb having tufts of 
fibre fed in to it, as above described, the travelling comb and straight nipping 
surface may be caused constantly to take tufts from a circular filling comb 
having slivers ranged around it. The ends of the slivers which preject out 
from the comb are, as the comb revolves, taken hold of between the travelling 
comb and the straight nipping surface, and the fibres so taken hold of are drawn 
from the filling comb. 

3209. R. HOWARTH. Manchester, “ Apparatus to be employed in stiffening 
Sabrics.” — Dated 12th December, 1865. 

According to this invention the inventor arranges the apparatus in such 
manner that the lower roller, which dips into the stiffening material and takes 
it from the trough, does not itself come in contact with the fabric, but transfers 
the stiffening material to a second roller, which can be pressed against the first 
more or less according to the quantity of stiffening which it is desired that the 
second roller shall take. The fabric to be stiffened is passed between this 
second roller and a third roller, which can be weighted to any desired extent, 
and quite independent of the amount of to be given to the 
fabric.— Not proceeded with. 

3212. J. CAMPBELL, S. MCKINSTRY, and T. WILSON, Mossley, Carmony, 
Country Antrim, Ireland, “ Machinery for preparing, spinning, and twisting 

, cotton, wool, &c.”—Dated 12th December, 1865. 

This invention consists in a new and improved mode of constructing the 
spindles and flyers of machines for preparing, spinning, and twisting flax, cotton, 
&c., whereby greater facility is attained in doffing, and the spindles and flyers 
are made more durable, less costly to repair, less expensive in the first instance, 
and, like the method of fixing by a screw, this invention will ensure the flyer 
going home to its proper place with exactness. The spindle is to be used as 
usual, excepting the top, which, instead of being screwed or otherwise prepared, 
as at present to receive the flyer, has a pin or stud which projects from the side 
or sides of the spindle top, and bears on the upper part of the eye of the flyer, 
and this upper part having for its surfaces an inclined plane the same as a 
portion of a screw, the flyer will become bound between the pin or stud and 
the shoulder of the spindle, or on the conical top, according as the spindle may 
be made with a taper or with a parallel head. In order to get the flyer on 
and off the spindle the inventors make a vertical slot or groove from the lowest 
point of the said inclined plane to the bottom of the flyereye. The spindle top 
has a plain smooth surface, except as regards the pin or stud, and the flyer top 
is to be bored out to fit the same, having a smooth plain hole except the slot 
and inclined plane above described. There may also be one or more pins, slots, 
and inclined planes.—Not proceeded with. 

3221. B. PORRETT and W. PRIESTLEY, Burstall, Yorkshire, ‘* Fulling, scouring, 
and cleansing woollen yarns and cloths.” —Dated 13th December, 1865. 

The fulling stocks generally used in fulling yarns or cloths often hy their 
heavy and cumbrous character act injuriously upon the yarns or cloths under 
operation, while they also fail in effectually removing the grease contained in 
yarns, and the scouring of such yarns or fabrics is effected by a separate pro- 
cess. According to these imp its the p connect the two processes 
so that they may follow each other without stoppage, and be regular and 
uniform in their operation, so as to avoid or greatly reduce the injurious effects 
before referred to. For this purpose the headstocks or “ thumpers” are, by 
links or connecting-rods, connected to and operated by cranks from a revolving 
axis. The ab ble. being ted to levers, and has a weight or 
a lever applied to it adapted to vary the pressure exerted on the material to 
the quantity of it for the time under operation ; and such material is conducted 
to between the abutment and the headstock or thumpers, and is drawn there- 
from uniformly by rollers or pulleys, to which the desired rotary motion is given 
by bands or otherwise. Water in jets or steam may be caused to flow on to 
the material as it passes to be acted upon by the headstocks or thumbers, by 
which fulling, scouring, and cleansing may be continuously effected without 
removal of the material; and the water employed after acting on the material 
under operation escapes by suitable outlets. 

3233. T. R. HETHERINGTON and 8. THORNTON, Manchester, ‘* Machinery for 
opening and cleansing cotton, d-c.”— Dated 14th December, 1865. 

The invention consists, First, of certain improvements upon the openers, for 
which letters patent were granted to F. W. Crighton and W. Crighton on the 
3rd April, 1861 (No. 819). These improvements consist in so arranging 
Crighton’s double machine that when the cotton or other fibres only require to 
be once operated upon, they are conveyed from the first bester through a pipe 
inside the machine furnished with slides or dampers either over the second 
beater or around it, or to the underside thereof, and thence to the delivering 
apron. The Second part of the invention is applicable to the drums of cylinders, 
of openers, blowers, scutchers, and other similar machines, and it consists in 
making the teeth or blades of such drums or cylinders of an improved shape, 
that.is to say, broadest at the point, and tapering gradually towards the shank ; 
these teeth or blades are made of sheet iron or steel, and when one edge is worn 
the other edges may successively be brought into action. Thedrumor cylinder 
in which the teeth are fixed, or the axle of the blades, is made to traverse 
laterally to and fro by means of a diagonal cam or otherwise, so as to bring the 
natural teeth or blades in contact with every portion of the fleece of fibrous 
substances. The last part of the invention is applicable to scutches and other 
machines in which it has h fore been 'y to use a single fan placed 
midway under the machine to exhaust the air from the wire cages, and it con- 
sists in applying two small fans, placed one at each side of the machine, in lieu 
ofa single fan placed midway under the machine, by which arrangement a con- 
siderable saving in erecting the machine is effected, and the parts are much 
easier of access for cleaning and repairing. 

3234. J. ELCE and R. CoTTON, Afanchester, “ Construction of parts of machines 
used in spinning and doubling.”—Dated 14th December, 1865. 

This invention is applicable to the flyers used in throstle, doubling, and 
spinning frames. These flyers are sometimes made with a spiral coil or screw 
at the upper part of the boss to guide the yarn or thread to the eye at the 
bottom of the flyer leg, and these coils or screws have heretofore heen forged 
with the flyer ; consequently, when the coil or screw was broken off the whole 
flyer was useless. This invention consists in making the coil or screw of brass 
or other wire, connected by soldering or otherwise to the boss of the flyer, 
thereby reducing the cost of production, and rendering the flyer easy to be 
repaired when the coil or screw is broken.—Not proceeded with. 

3236. R. A. BROOMAN, Fleet-street, London, “‘ Regulating the tension of threads 
in weaving, and other operations."—A communication. — Dated ith 
December, 1865. 

On examining the warp threads in looms at the position where given off by 
they are submitted to the crossing for the formation of the 

larities of tension are observed. These are attributable 
and the object of this invention is to prevent these irregu- 
larities of tension. The threads in the position referred to are drawn hori- 
zontally in the opposite directions, in one directi iy the warp beam at the 
tangential point, and in the other by the batten at the point of formation of 
the fabric. These two drawing q of the vertical strains exerted 
by the paddles for the crossing of the threads—produce a tension on each thread 
to which its elastieity acts as an equilibrium. But the resistance which each 
separate thread offers is much diminished by the fact of the great distance of 
the points of support. It is this distance which this invention reduces by 
interposing a new and movable point of support for the threads between the 
two points before referred to. Even the best threads do not possess a regular 
diameter, but have thicker and thinner parts which lessen their resistance ; it 
will thus be seen that this invention by diminishing the length of the threads 
in their active portion reduces the number of irregularities in their form and 
proportionally increases their resisting power. The new point of support is 
movable and free to be displaced longitudinally in the sense of the threads, so 
that its position varies according to the variations of resistance of the threads, 
and thereby regul. the resi ically.—Not proceeded with. 

3250. C. BLYTH, Dundee, “ Holders for hackling machines for tule, hemp, flax, 
é&c.”—Dated 5th December, 1865. 

This invention relates to a new form of holder to be used in hackling 
machines, whereby the usual of cloth, india-rabber, or other soft or 
elastic substance by which the retaining power is given to the clamped holder 
is dispensed 


























with, and a better hold of the material to be hackled is ensured 
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Class 4.—-AGRICULTURE. 
Including Agricultural oe, ) “eecmenne Implements, Flour 
3226. z. W. BOWAN, iacanardae Ga 
¢ 








mounts securely a vertical tubular boiler, the lower portion of which projects 
as much below the frame as will permit of its clearing the ground. Around 
this lower portion of the beneath 


pe 

around the casing of the boiler, is supported by means of a broad flanged ring or 
kerb piece ; and for the purpose of reducing the friction he interposes anti- 
friction rollers between the interior of the drum and the exterior of the boiler 
casing, as also between the upper side of the supporting fange and the under 
side or flange of the rope drum ; or the drum may be suspended at its centre 
by a pin, stad, or centre bolt. By this arrangement of the barrel or rope drum 
he is enabled to lower the centre of gravity of the entire machine, and give 
additional platform space.—Not proceeded with. 

3237. J. MASSON, Paris, ‘‘ Apparatus for apportioning the fodder of horses, 

cattle, &c.”— Dated \4th December, 1865. 





suit the i This app (which is of most simple construction) 
a communication therewith being effected by 
means of pipes or troughs which conduct the grain to the measures, the upper 
and lower ends of which are furnished with self-acting registers or traps by 
means of springs and levers, conveniently arranged for the purpose in such a 
manner that while the top one is open the lower end is closed, the action 
thereof being somewhat similar to that of the shot flask. 

3239. H. W. MILLER, Burton-upon-Trent, ‘‘ Apparatus for screening grain, 

seed, rice, tea, &c.”— Dated 14th December, 1865. 

Heretofore, in order to separate broken grain or seed from whole or unbroken 
grain or seed, the mixed grain or seed has been passed over screeis composed 
of flat perforated surfaces which have had a vibratory to-and-fro motion com- 
municated to them ; and as the whole grains pass more readily over the per- 
forations of the screens than the short broken grains, the whole grains have by 
repeated screenings been separated. Now this invention consists in construct- 
ing screens or sieves of perforated surfaces which have corrugations or undula- 
tions formed across them ly of the d jon in which the grain, seed, 
or other material is caused to travel over the screening surface. By forming 
screens in this manner the screens will separate broken from whole or 
unbroken grain or seed much more quickly than when the screens are con- 
structed of flat perforated surfaces, as above-mentioned, Screens constructed 
in the above manuer are also applicable for screening tea and other materials. 


Class 5.—BUILDING. —None. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
3181, W. T. ELEY, Gray's-inn-road, London, ** Central fire breech-loading cart- 
ridges.”—Dated 9th December, 1865. 

The inventor fills up the interstices between the cap and the inner walls of 
the chamber in which it is placed with melted wax, india-rubber varnish, or 
other cement capable of resisting damp or moisture, taking, by preference, 
beeswax, which is both waterproof and compressible. By this means the 
aperture at the rear end or base of the cartridge will be hermetically sealed, 

all escape of gas or flame prevented. Cartridges so constructed are both 
water and fire-proof.—Not proceeded with. 
3195. T. KING, Park-read,’ Holloway, ** Pyrotechnic toy.”— Dated 11th December, 
1865, 








In performing this invention the inventor mixes certain chemical compounds 
in combination with metals in the following proportions :—Nitre, four parts ; 
sulphur, two parts; carbon, two parts; antimony, one part; and metallic 
antimony, one part. These ingredients, when mixed together and folded in 
tissue ‘paper in a cylindrical form, when ignited and held downwards, will 
throw off flakes of fire, and will present a harmless and attractive pyrotechnic 
toy. The addition which the inventor has made to the known combination is 
the addition of antimony and metallic antimony. He has named metallic 
antimony, but bismuth or any other suitable metal may be used.— Not proceeded 
with, 

3197. W. J. MuRPuyY, Cork, “ Apparatus for the working of breech-loading guns.” 
—Dated \\th December, 1865. 

Instead of the usual method of opening and closing the breech in heavy 
breech-loading guns or ord: the p prop that the gun be fitted 
with a cylinder at the breech, the said cylinder to form part of the gun itself, 
In this cylinder he proposes to piace a solid piston or plunger to work up and 
down by hydraulic pressure, to be regulated by cocks or valves working simul- 
taneously, one letting off water at one side of the piston or plunger, and the 
other letting it on at the opposite side ; by these means an up and down motion 
will be gained. He proposes, also, that the head of the plunger on the up 
stroke fit tight into the barrel of the gun, so as to close the breech effectually, 
Between the cylinder and the gun he proposes to form a chamber for reception 
of the charge, which can be introduced either above or below or through the 
side as may be required. When the plunger works up it will force the charge 
in the barrel, and rémain tight there until the shot is fred off; the cocks will 
then be opened and the piston retire back to wait for the next charge. 

3206. A. BUDENBERG, Manchester, “ Blasting power.”—A communication,— 
Dated 12th December, 1865, 

In the specification of a former patent granted to the present patentee, dated 
the 19th of October, 1863.(No. 2555), he described a new blasting powder 
cbtained by the admixture of nitrate of potash, nitrate of soda, sulphur, wood 
charcoal, common coal, and potassio tartrate of soda. But it has been found 
that a greatly improved blasting powder is obtained by the bination alone 
of the potassio tartrate of soda with the nitrate of potash, the sulphar, and 
the wood charcoal in certain proportions, The matters being mixed together 
or granulated may be used in cartridges or otherwise. The proportions found 
to answer well are:—Four parts of potassio tartrate of soda, seventy-eight 
parts of nitrate of potash, eight parts of sulphur, and ten parts of wood 
charcoal. 

3249. J. ASTON, Hythe, Kent, “ Breech-loading fire-arms, &c.”— Dated 5th 
December, 1865. 








, 18 

This invention relates to those arms wherein the explosion is effected by a 
needle or spindle, and is carried out as follows:—The inventor cuts out or 
forms a cavity at or near the breech end of the arm, and at the forward end 
and top side thereof he hinges a plug or solid breech-piece, which is free to fall 
over and fill up the cavity. A needle is placed in this plug, and passes through 
the same, and when the plug is down, one end of this needle enters the rear 
end of the barrel of the arm, and the other end somewhat projects outside to 
receive the blow of the hammer. The end of the plug entering the barrel is 
made somewhat conical with a ring at its end, whereby the junction of the 
parts is rendered gas tight. The centre of the plug, and where the needle 
appears, is provided with a projecting cap which, when the breech is closed, 
enters a corresponding cap formed in the hase of the cartridge, as hereafter 
described. The plug or solid breech-piece is locked by a pin or stud inserted in 
an aperture formed at the rear of the breech. This stud is 


a trigger, whereby it is withdrawn from the plug; a spring placed and acting 
against the tail of the trigger rod tends to press the stud ards. 

spring carrying a stud which passes through the base of the barrel, and on 
which the solid plug rests for throwing up the said plag when the stud wi 


cartridg: 
chamber or barrel of the arm. se Oe ea an oodedag on eae inserts 
a cup to correspond, as before stated, with the pi ng cap on 
solid plug, and in this cup @ percussion cap is placed. When the explosion 
takes place the cartridge case is driven out of the barrel, and on the plug 
being raised the arm is ready to receive a fresh cartridge.-Not proceeded 
with, 





Class 7—FURNITURE AND CLOTHING. 
Including ewe ogy Rete U; , Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, &c. 

3238. W. Pretty, Ipswich, “ Manufacture of stays or corsets.”—Dated 14t' 

D 


December, 1865. 

This invention consists in making stays or corsets of fabric on which designs 
are printed in such manuer that each piece when cut out to the shape required 
for making the stays or corset, may have upon it a complete pattern suited 1 
the furm of the piece so cut out, 
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water. This solu! yan : oe oe ‘. 

melted in, 80 as to expel air and destro, germs 

Jife, it should then be cooled without, 3 fntg contact 
with it, which may be effected by of av with coils of pipe round its 
inner surface, Dp 3 be $0 pass. . saline 
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heated there for a sufficient length of time it’ is transferred to the 
taining the saline solution, and allowed to cool in contaet with the cold 
it is then passed through the stratum of paraffin above, and coated: by 
peatedly dipping it into the melted paraffin. He sometimes 

of paraffin thus formed, after allowing it to remain on for a week or two, by 
immersing the coated meat in melted parte abeat halt an bour and shen 
deg. Centigrade, leaving it in the an 

again. B: this means a better and more adherent coating obtained. 
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may 
grade for half an hour or an hour. 
3041. W. BR. NEWTON, Chancery-lane, London, “ Machinery to be used in the 
manufacture of paper.” —A communication.— Dated 2th November, 1865. 
This invention relates to a former patent granted to the present patentee, 
dated 28th December, 1860 (No. 3182). The pulping apparatus is provided 


useful fibres by a jet of water that is allowed to flow in the form of rain from 
apipe above ; a projecting bar or trap, as well as an additional sieve, serves for 
assorting the fibres. One important improvement consists in the employment 
of wedges which facilitate the feeding forward of oe wood to be 

operated upon. In the refining apparatus a 

sift, in order to retain the larger parts of the mass that arrive from 
This basket is placed at the head of the vat in 

work. In order to remove as far as possible from the centre of the stones of 
the refining or grinding mills the matters ¢elivered by the cylinders which pre- 
cede the apparatus, a small double shovel is adapted to 


‘The imp’ 

mixing, and assorting the fibres, have for object 
the speed, and the progressive motion of the material to be acted upon, and 
to determine the better working of these apparatus in obtaining a regular and 
quick manufacture. Rollers are also adapted to the working cylinders in order 
to keep them constantly free from the excess of fibres, and the rollers them- 
selves are provided with scrapers which clean them constantiy. 

London, “ Composi- 





he uses about equal parts. If for a paint, he uses about two parts by weight of 
the silicate to one part of marble, the silicate being of specific gravity about 
20 deg. He uses in the paint about equal parts of carbonate of lime, as, for 
instance, Paris white or whiting, that is to say, equal parts of dry fine white 
marble and carbonate of lime with about twice its weight of the silicate afore« 
said at 20 deg. He uses in the composition for the paint about one part of 
white oxide of zinc to every four of the marble used. And he uses about 
one part of China clay or white clay to every ten or twelve parts of marble 
used. All these substances he grinds ina mill before using, except it is for a 
coarse paint. 
3043. W. R. LAKE, Southampton-butldings, Chancery-lane, London, “ 

Sruit and other perishable substances.”—A communication.—Dated 2ith 

November, 1865. ° 

This invention relates to preserving fruit, vegetable, and other organic 
perishable substances, and consists chiefly in the use of a dark chamber with 
walls proof against atmospheric changes from without and having an ice 
reservoir above. The moisture within is brought by chemical agitation of the 
contained air in contact with waste littern, the chlorides of calcium, magnesium, 
or other absorbents, whereby the chamber is kept free from moisture, and at a 
uniform temperature of about 34 deg. Fah. 

3047. C. H. NEWMAN, Chertsey, Surrey, “ Unfermented and unintoxicating malt 
liquor.”—Dated 28th November, 1865. 

In carrying out this invention one quarter of malt and ten pounds of hops 
will make one hundred gallons of the malt liquor, but two hundred gallons of 
water must be used to allow for evaporation in the operation. 

3054, A. V. NEWTON, Chancery-lane, London, “ Utilisation of waste leather to be 
as a fertiliser.”—A communication,— Dated 28th November, 1865. 

This invention relates to the utilisation of waste leather as a fertiliser by first 
saturating it with a solution of sulphuric or other mineral acid, then boiling it 
in water or a solution of sulphate or oxide of iron, afterwards drying and grind- 
ing, and finally adding urate of ammonia, either with or without a salt of 
phosphorus, and again drying.—Not proceeded with. 

3067. C. 8. BAKER, Fleet-street, London, “Treating materials for the manu- 
facture of paper, &c.”—A communication.—Dated 29th November, 1865. 

The patentee claims, First, the employment of a preparatory recipient or 
receiver in which the materials are reduced in volume by the action of a strong 
concentrated alkaline solution combined with hot agents for the purposes sub- 
stantially as described. Secondly, the process of removing the reduced 








urpose descr! - Fourthly, th n to 
) having the effect of darkness upon the 
‘the air is notexcluded, ‘ 
Go cole af Casali yf om ree” 
extract sulphur ”— Dated 2nd. Decem- 


This invention has for ite object ments: in. treating the oxide of iron 
residues of gas purifying in order, to extract sulphur ‘therefrom. 
. aes Fone aie sear sored 





prevention and cure of hernia, prolapsus 
and hernia humoralis, and as 4 general support for 
consists ofan elastic belt or band, which is 





to other pieces 
leather, or of other like material, or parts of the first-mentioned elastic 
belt or band. The position of the buttons or studs is such that the two narrower 


of holes are punched in the leather to assist ventilation. 
8018. J. WHITWORTH, Manchester,‘ Casting iron and steel.”—Dated 24th No~ 


vember, je : 
This invention consists in forming and employing moulds of steel in combi- 
nation with pressing pl in such manner that fluid steel when in such 
moulds is subjected to very high degrees of pressure. 
3019. 4 MORETON, Cardiff, “ Lacing boots and shoes.”—Dated 24th November, 
1 


865. 
This invention consists in an improvement in placing the tongue in tga 


rubber or gutta-percha é : Sank 6s seuaias om Oe 
they shall be most prominent parts of the package to relieve it from jars or 
shocks when roughly handled. 
3023. W. E. NEWTON, Chancery-lane, London, 
i for upholstery and other purposes, and in machinery for. manu- 
comm: i 1 


ting 
twisting of a portion of the wire of which the springs are made is 
while another portion is being coiled into the desired spiral or helical form. 
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the ap is to be closed by a screw or plag, and in order 








material for the completion of the alkaline t it from the prep 'y re- 
cipient or receiver to another vessel, and subjecting it to, by prefe high 
pressure steam, substantially as described. Thirdly, the extraction of the 
alkaline liquor by press rollers, or with wire cloths, in combination with the 
processes described and illustrated with a view to the recovery of the alkali or 








other prod by evap and incineration. Fourthly, the combination of 
= as and process or apparatuses and processes substantially as 
lescribed. 


3069. A. C. DUNCAN, Manchester, “ Treatment of madder for dyeing and print- 
ing.” — Dated 30th November, 1865. 

This invention consists in the lixiviation of madder with water acidulated 
with certain acids which do not attack or injure the aluminous, ferruginous, or 
compound mordants used in dyeing and printing, the object being to remove 
certain ingredients of the madder retaining valuable colouring matters. The 
acids found preferable for this purpose are boracic and arsenious and similar 
acids.—Not proceeded with. 

3071. W. THOMPSON, Dublin, “ Fining, purifying, and mellowing spirituous 
liquors.” —Dated 30th November, 1865. 

This invention has for its object the manufacture of an improved compound 
vinous or spirituous liquor, which the patentee calls “prime wine,” to be 
employed for fining, purifying, and mellowing spiritaous liquors of all 
descriptions, For this purpose he steeps, presses, or mixes together, to make 
one thousand gallons of prime wine--Twenty hundredweight of French prunes, 
fifteen hundredweight of Muscatel raisins, fifty gallons of extract of prunes, 
100 galions of rectified spirits of wine, forty-eight pounds of acetic.ether, 450 
gallons of wine called Syracuse, twenty gallons of extract of Vanilla, 108 
gallons of a Spanish wine known as “ Vin de Color,” twenty hundredweight of 
refined sugar or honey, and 300 gallons of water, distilled if convénient. The 
and incorporated in a large vat 

accord- 








to 
water from the boiler while removing aad, ONE the said screw plug, the 
patentees apply a plug tap between the a) 
application constitutes the second portion of the invention, 
3027. J. ARROWSMITH, Bilston, “ Apparatus for shaping and forging iron.”— 
Dated 25th November, 1865. 

The object of this invention is to avoid the excessive manual labour which is 
now required in working that class of machines forging and shaping iron 
known as.‘*Oliver’s,” and the invention consists in driving the said machines 
by steam or water power.—Not proceeded with. 

3029. J. F. BENNETT, Liverpool, “ Apparatus for raising heat by the combus~ 
tion of fuels of various kinds.”—Dated 25th .NWovemiber, 1865. 
The patentee claims the mode described of 


3033. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Cork-cutting machines.” — 
‘A communication.—Dated 25th Novembet*; 1865. 

This invention relates to a pecuifar construction and arrangemient of cork- 

machine whereby all the successive operations for transforming the 


cutting ; 
bark of the cork tree into any of the various descriptions of corks may be con- 
simultaneously 


ducted in such a manner that several operatives can be 

employed at different manipulations upen the same machine without hindrance: 
to each other. This improved machine consists, First, of an arrangement and 
combination of mechanism for cutting tapered corks from square or cylindrical 
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completed in the autumn. gon 9 ? 
Tae MATERIALS OF THE SPANISH RAILWAYS.—For the different 
ines materials were imported to the value.of over £14,500,000 
furnishéd to the 


from Great Bri’ 
value ‘of £4,000,000 ster! 


£1,000,000 during the years 1859-62 alone. Not much § 
capital was engaged, but, what little was empl ever 
been reproduced in the.shape af increased com! activity. 





is about 2 
the mouth, and will contain about thirty gallons. It is. built of 
pieces of brass beautifully fastened — with small rivets, and 
i same neatness, thus offer~ 

ing an antique original of boiler-maker’s work. It is matter of 
i that Ed of ere ep ak 


os When the evacuated Brac} pare hn may, to preven 
Gallovidians any mi ini possession, have 
rowed it out ee fo th and ounk th where it was found.: Some 


of the tools are said to be of an exceedingly curious, beautiful, and 

delicate nature, and it is ening oe they have been so well 

preserved for so many centuries in Loch. : 
‘GAS AND VEGETATION. —Are the admitted in effects of 


coal gas on vegetation inevitable and irremediable? We may ask 
the chemist or the gas manufacturer whether it be not possible to 
have gas of sufficient illuminating power, or even of greater 
intensity than it now is, without having our plants poisoned or 
killed outright. We know at least of some gas works on whose. 
walls cluster roses, and around whose chimney the Virginian 
creeper throws its grasping tendrils, so that it would seem that 
there are circumstances which sae of the growth of plants 
even in such unlikely spots. OQ! ers who would investigate 
this matter would do great service to ———— and to gas- 
makers. Professor E. Marem, cidediby Moos eague in the chai 
of chemistry at Liege, has lately been instituting some i 
on pow tbs ne the results of which were given at the recent 
Botanical Congress, and which will hereafter be' published in its 
proceedings. In the. meantime we may state that the geheral 
conclusion at which the learned professor arrived is that coal, gas, 
so long as it is free from sulphurous acid gas, is not injurious to 
plants; but if the gas be produced from coal having mach pyrites 
in its composition, and in consequence if it be charged suk 
phurous vapours, then it becomes most pernicious. If, then the 
can be freed from these destructive vapours, we shall have 
ittle cause to complain of its effects as far as the health of plants 
is concerned.—Gardener’s Chroni 


THe TELEGRAPHIC CONVENTION WITH Prrsta.—According to 
the convention between her Majesty and the Shah of Persia, 
relative to hic communication between sare and India, 
the ratifications of which were exchanged at Teheran, May 1, 
1866, and which has just been published, the Persian Government 
agrees to attach another wire to the poles now standing from 
Bushire to Mhsnikin, wd to_ bring it into working order as soon 
as possible, under the direction and supervision of an English 
engineer officer and staff. The British Government agrees to — 
cure all the requisite wire, insulators, Morse instruments, . 
inclusive of 200 iron posts for the marsby tract of Bushire, ivi 
a five years in: five instalments.- An English te 

cer, with the n staff, not exceeding fifty in number, ex- 
clusive of families, shall be engaged from the opening of telegraphic. 
communication through the new wire, for five years, in organising 
the Persian line of telegraph, ‘and wsiving instraction on se 
graphy. The Itizad-es-Sultaneh, or Minister of Science is to 

considered the head and absolute chief of all the Persian 
Government telegraphs. Any order which he may issue shall be 
given through and with the approval of the English telegraph 
officer. For the protection of the line the whole distance from 
the Turkish frontier to Bushire shall be divided from station to 
station into six sections. To each of these divisions a Persian 
officer is to be appointed, and, to enable the said Persian officer of 
each division to carry out his duties efficiently, a certain number 
of horsemen shall stationed under his orders along thé line, 
The a, par: 29 of offices and instruction of employés shall be ex- 
clusiv: vin the cherge ol Sho Eagiiah euperintes ing officers, whe 
will be: responsible for the working of the line in respects. 
The English officer is to have nothing whatever to do with receipts: 
of money. These rules, however general in some senses, are to 





ve aj to the second wire. In filling up vacancies, 
which may occur among,the,signallers employed under i 
telegraph officer he give the preference to natives of Persia. For 
every message of twen or m Khani to 


English superintending 
ec ayy igh the cable and Turkish apcounts, 
will be ch 


purpose, 
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THE IRON, COAL, AND GENERAL : 
OF BIRMINGHAM, OTTO, AMD 
OTHER DISTRI Feaaltys: sagen 

, ' (From our own Correspondent.) »: A dresser 

QuaRTERLY MEETINGS oF THE [non TRADE: Few 

tions Held Back—THeE WaGES QUESTION : Action of 


— HaRDWARES : : and 
i TIN-PLATE TRADE: Quarterly: No Advance. 
—THE NEEDLE GuN:. Who is the Inventor? iority 
Spencer’s Gun—DUDLEY EXHIBITION: Contributions in Finished 
Tron and Machinery bo tena pe ws 
YxsterDay (Thursday) the second of the current series of iron- 
P y took place in i The trans- 


masters’ 
actions were not equal, either in number or value, to those which 


we have usually to report. The merchants who 
from London, Liverpool, Manchester, and elsewhere were 
present, but there was an indisposition to give out orders with 
like freedom. London buyers reported heavy stocks of 
finished iron on hand of ‘most descriptions; and Liverpool mer- 
chants were indisposed to order on American account, alleging 
the quietude of that market. Both they, however, and also 
merchants in this district who have discretio: orders on hand 
on account of South America and some other foreign countries, 
are holding back specifications that they are able to give out, 
hoping to be able to ‘‘ place” them on more favourable terms than 
swill now be accepted by the makers. It is known that if the 
masters in the North of England and South Wales succeed in 
getting wages down a similar course will be pursued here, with a 
consequent reduction in the price of iron; but the masters in this 
district are not forward to copy the example of their brethren in 
the districts named, and some time will therefore have to elapse 
before the period anticipated by merchants will have arrived. As 
we last week remarked men in this district are more powerful in 
their trade combination than are the men elsewhere, Orders 
were yesterday afternoon reported by the masters. to have been 
received at the works this week from Russia, and also from the 
United States, both direct, only, however, in small quantities ; 
and there is an excellent home trade being done in sheets. 

Pigs were dull of sale yesterday, excepting for a few of the 
choice qualities, which sold well. Vendors of the general descrip- 
tions did not, press for orders, knowing. the indisposition of con- 
sumers to purchase whilst their stocks remain as they now are— 
heavy; and they continue to refuse to allow the delivery of the 
iron which they bought last quarter. Prices are down and 
scarcely quotable. To prevent a marked decline leading makers 
here are making arrangements to blow out some of their furnaces. 

Coal keeps dull. ° 

The North Staffordshire Coal and Ironmasters’ Association held 
their quarter! meeting at Stoke-upon-Trent on yesterday (Thurs- 
day) week. e ‘‘list” was not altered. It was shown that the 

le was dull in all its branches, but that the demand was said to 
be slowly improving. The question of wages was discussed, and 
it was complained that the existing rates were too high, but it was 
not resolved to take any action towards reducing them. The 
masters in Hance ern wm Avy those in the ~ of the same 
county are likely to unite er in any action affecting wages. 

The hardware trades of this district continue in a pean golly 
dition. In Birmingham many manufacturers are compelled to 
work for stock. e hollow-ware firms especiall rare, and 
the wire-drawers, the edge-tool makers, and the bi ounders, 
report business very quiet. In Wolverhampton the tin-plate 


workers and ja) ers aré experiencing a considerable falling-off 


the demand for the United States and the colonies, while the | 


home trade remains dull. Thelock makers are also short of'o 
The miscellaneous branehes are inert. At Bilston short time Br 
vails in the japanning and the tray-making establishments; tin- 
plate manufacture is anything but active, and the iron bedstead 
and safe makers are only moderately e ed. The ironfounders, 
too, are not doing much. At Wille: less is being done than at 
the time we last wrote. The rim, dead, mortice, and drawback 
branches are almost inanimate. On the other hand, Dutch and 
trunk locks are in good request on account of the South American 
markets. The currycomb makers are fairly employed, but the 
cabinet lock trade is quiet. The screw bolt makers of Darlaston 
are receiving.only a small inquiry, and the orders on hand for 
spikes and railway ironwork in general are of but little value. 
here is, however, a better demand for gasholders, tanks, bridges, 
and the like. The war on the Continent is seriously affecting the 
tube trade at Wednesbury. The ironfounders of that town are not 
so busy, but the gun-lock trade is a little more animated. At 
Dudley, Stourbridge, Westbromwich, and Tipton the anchor trade 
is not so brisk, while the chain and cable makers are less busy than 
they were. The nailers in the adjoining districts are tolerably well 
employed, and are working without raising those difficulties which 
for so long a time characterised their parti e. 

Teking advan’ of the — time of inactivity, and also of 
the beautiful weather, employers of labour throughout the district 
are assisting their men to get out of the smoke for a few hours, by 
means of the cheap excursions to the sea-side, This liberality on 
the part of the masters is greatly appreciated by the operatives, 
and tends much to increase the confidence which should always 
exist between employers and employed. 

The quarterly meeting of the tin plate trade was held in Glou- 
cester last week. The tone of the assembly was tolerably cheerful, 
and it was reported that the demand was whilst the future 
prospects were “roe It was decided to fix the price for the pre- 
sent quarter at per box for charcoal I.C. delivered in Liver- 
pool, and other qualities in the usual proportion. 

The Prussian needle gun, the wi m which has recently been 
used with such terrible effect by the ian soldiery, is exciting 
great interest amongst the gun makers in Birmingham. The 
Daily Post of that town, writing on the subject, - that the arm 
resembles in all essential respects an arm invented by two English- 
men, Messrs. Hanson and Golden, of Huddersfield, and patented 
by them in this country on the 2nd of November, 1841. “It is 
said,” continues the artiele, “‘that Mr. Golden received an order 
from the King of Prussia for two of his guns, and from these 
models the so-called Prussian needle gun, with trifling modifica- 
tions, was made.” This account is different to that written by the 
Paris correspondent of the Liverpool Journal, who narrates the 
toils and disappointments of an English officer, “‘who, whilst 
stationed in Canada, amused his leisure hours with experiments 
in the rough construction of a substitute for the rifle which he had 
dam: by letting it down a —— while in pursuit of a 
bear,” and the result of whose “long study and perseverance” was 
the production of the needle gun. The story goes on to say how 
the inventor, resigning his position in the army, went to the 
Emperor of the French, who, however, ‘‘disinissed his visitor.” 
Not daunted, he betook himself to Prussia, where he was intro- 
duced to the Court at Berlin, ‘‘ the needle gun was tried, examined, 
and aecepted, in the shortest possible of time, the inventor 
handsomely rewarded, and cnovaraged %, establish himself in 
Prussia.” The Daily Post gives a rogae cory of the Spencer 
rifle, which was employed with deadly effect by the Federals 
during the late s le in the United States. ‘‘This gun,” they 
say, ‘‘is capable of discharging. in succession, seven cartridges in 
about twelve seconds, and when these have been fired, seven others 
can be.introduced ‘in less time than is required to charge and cap 
an ordinary muzzle-loading rifle.” The Federals are said to have 
ey, large number of these rifles, and the best generals 
in the F armies bore testimony to their efficiency. The 
Confederates possessed only the Enfield rifle, but sought, too late 
to obtain’ the desdly-weapon with which theit antagonists had 
provided themselves, t us hope,” concludes the paper in 
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ednesbury, exhibit a trophy, containing a series of tubes 
¥ in diameter from sab ny bere lens size ever 
foals to one-sixteenth of an inch. Messrs, Swindell and Co. 
show agricultural implements; the Patent Shaft and Axletree 
Company, iron and wood wheels; Lgas, Foner, and Co., samples 
of Bessemer steel; . Wolver! pton, locks; Messrs. 
J. and A. Pumphrey, Paradise-street, and Mr. B. Baugh, Bradford- 
irmi original inventions; and Messrs. Weare and 

Co., air-tight portable, inodorous water- 
closets, &c. department contains, am t other 
novelties, a large number of specimens of original metal work, 
dating from the fourteenth to the sixteenth centuries, and belong- 
ing to the Italian, Venetian, German, Flemish, ch, Arabic, 
and other schools. These have been lent by the South Kensington 
‘ossils, all local, and on that 


Sons, o' 


Museum. The exhibition is rich in f 
account doubly interesting. 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

Tue Iron TRADE: Dulness in the Demand: The War on the Con- 
tinent: Peace and Future Prospects : The Reduction in 
Wages and the Men: Business with Amerwa more Hopeful — 
THE TIN-PLATE TRADE: Quarterly Meeting—Tue STeaAM AND 
Hovuse Coat TRaDES—THE PaTENT Nut anD Boit Company 
(LimtrED)—TRADE OF THE SouTH WALES Ports FoR JUNE— 
CANNEL IN FLINTSHIRE—NEW PROCESS FOR MANUFACTURING 
STEEL AND Iron—Cwm ERFIN MINeE—THE Success or THE 
Bute Dock BIL. 

THE home demand in the Welsh iron trade is very small; in fact 

hardly any transactions worthy of notice have been entered into 

since last rt. This dulness‘in the inquiry is ascribed by some 
parties to be, in a great measure, the result of the dearness of 
money: but the truth is that the Continental war, and the uncer- 
tainty which ron, have’ as yet been the principal causes of 

orders being held back for so long a time. e probability of a 

termination to the present conflict has, however, n the means 

of inducing a better feeling, and the prospects of the future are 
more pe Should a reduction take place in the rate of 
discount, and the efforts of the French Emperor in bringing about 
be crowned with success, a goodly infiux of ordérs may fairly 
expected, and the present quarter of the iron trade be charac- 
terised with a degree of activity unknown during the past quarter. 

As was stated in a previous report matters have almost come to 

their worst, and when they do so they invariably mend; it is 

therefore ve that the gleam of sunshine which now penetrates 
through the heavy clouds that have lately overshadowed opera- 
tions, will become still brighter and of an enduring character. The 
reports from the different of the district tend to confirm the 
impression mentioned in last week’s ENGINEER—that the men’s 


good sense would lead them to see the necessity of submitting to | 


the proposed reduction of wages; and up to the present. moment 
there have been no indications that any attempt will be made to 
resist the alteration. There has been, if anything, a slight im- 
provement in the receipt of orders from the fo: markets, but 
not of any moment. e future of the tride with America still 
looks hopeful, and the opinion prevails that some good contracts 
will be received from the States ape | the present quarter. 
Business with Canada and the joining provinces of 
British North America is tolerably fair, and a steady trade 
is being transacted with Russia and the other northern 
markets of Europe. The reports from the eastern markets are 
also more favourable. ‘Taking into consideration all the circum- 
stances which surround’ the foreign trade, there is no reason to 
despond, and should the continental war be terminated, as before 
sta’ there are good grounds to hope that a pretty active demand 
will set in. The pig iron market is inagtive, and there is no 
peng? of any improvement occurring, at least for the present, 
and it is as much as makers can do to keep up current quotations. 
In the tin-plate trade a re-action for the better has set in. At the 
quarterly meeting of the members of the trade, held at Gloucester 
(Mr. Woodruffe, of the Macker Works, Monmouthshire, in the 
chair), which was numerously attended by makers and buyers, the 
tone upon the whole was satisfactory. It was reported that the 
demand at current prices was tolerably good, and the opinion was 
pretty unanimous that there was no cause for despondency as 
the future. The war on the Continent had intarfered to 

some extent with the inquiry from that quarter, but on the other 
hand stocks are low eve ere, not excepting the markets of the 
United States; and under these circumstances the makers look 
forward with confidence to a better demand. In the home market 
it was stated that matters were quiet in consequence of the high 
ice of money. There is an average number of orders on the 
ks at the various works. It was unanimously decided to fix 
the price for this quarter at 32s. per box for charcoal, LC., 
delivered at ravages and other qualities in the usual proportion. 

The steam coal e continues brisk both on foreign and home 
account, Should, however, peace be restored, there will be a 
falling-off in the demand from some ‘of the European markets. 
The house coal trade is B ge the excessively warm weather inter- 
fering considerably with the consumption. There are no indi- 
cations of an amicable settlement between the men employed in 
the Rhondda Valley and the masters, and it is feared that a strike 
will be the result. ‘ 

The directors of the Patent Nut and Bolé Company 
works are at Cwmbran and West Bromwich, recommended 
dividend at the rate of 10 per cent. per annum be declared at the 
half-yearly meeting to be held next month. 

_ The Flintshire Coal Company, who for some weeks have been 
sinking for cannel, for the manufacture of oil for their works at 
Saltney, have succeeded in finding a. promising bed of, that 
mineral, the seam being 6ft. in thickness. The result has quite 
revived the drooping spirits of the shareholders, who had almost 

0! 
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begun to des being successful in this ing, and it 
— that a scaaaies field of ‘cannel jag cape. Bo wath 


It is stated that a company is being formed at N: for the 
purpose of establishing works to manufacture iron and steel upon 
the poms pe FR he « has been obtained by Mr. John 
Onions, of London. The principle has been attested and proved, 
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it has for years 
surprise that, with all ‘the natural advantages South Wales 
possesses, it has not cultivated an import trade to any extent. 





SCOTLAND—ITS TRADE AND OPERATIONS. 


(From our own Correspondent. ) 

Tue GLAscow Pic Iron MARKET—SHIPMENTS DURING THE PAST 
WEEK—MANUFACTURED InonN—IRON EXPORTED DURING LAST 
Weex—Tue CoaL TRADE AND Saipments—Corron YArns— 
Printep Goops—THE STRIKE IN THE IRON TRADE—OPENING OF 
THE GLASGOW MuSsEUM AND POLYTECHNIC—MEETING OF THE 

OF THE GLASGOW OF COMMERCE—TRIAL 
TRIP OF THE ScREW STEAMER THEBAN—CARRIAGES FOR AFRICA. 

Tue pig iron market has been weaker during the past week; as 

oer ta Os. cash was On Wednesday a few lots 

hands at 54s. cash down and 54s. 6d. eight re OL, 


54s. 3d. to 54s, 6d.; No. 1,G.M B., 

6d.; Gartsherrie, No. 1, 64s, 
The shipments of this week are considerably under those of the 
ing week of last year. Foreign and coast‘vise were as 








follows :— 
Ports. Foreign, Coastwise. Total. ¥- A send 
Tons. Tons. Tons. Tons. 
Glasgow.» oe «+ 1,661 oe 4,274 oe 2,935 oe 960 
Port Dundas... .. — se 50 oe 50 ee —_ 
Bowling... «+ .«. 350 ee 150 oo 500 ob 1,975 
Greenock «+ een = . - +e - oo - 
Ardrossan «. «+ 1,020 . . 8,166 ee 4,186 ee 6,098 
Troon «+, «+ 2+ 202 ow ee 202 we 305 
Ayr ce ee 08 .. 127 ee 127 se 458 
G th .. 458 o- 481 ee 939 oe 1,991 
Leith os oe 2,598 ee 15 oe 2,613 « 
Alloa & Chariest’n* 84 ee _ ee 84 ‘we 5 
oe we = ee 126 ee 126 oo 746 
Borntisland ..... = oe - oe = ee 465 
Total .. «. 6,373 or 5,389 «+ 11,762 + 16,246 


~— ee mney ee yp po _ 
without change a few weeks, e i ‘eature is a 
slackness of orders. The shipbuilders A. the have not 
yet been able fully to resume operations, but soon we may expect 
mere — in that quarter. is buta 


For warehouse 

and this will continue until the holidays are over. 

In shipping —_ we = still Pay with English oe Welsh 
makers, who i i took away some 

customers, ‘and in the sueeailions they are likely 


return 


We quote the f Sees See 
, £8; second ditto, £7 10s, to £7 1 angle iron £8-2s. 6d. to 
£9 10s.; nailrod £8 to £8°10s.; plates, £9 to £11, all f.0.b., less 


to the following ports last week:—From Glasgow to Boston—pig, 
350 tons; to Buenos Ayres—bar, 190 tons; contig, £25; gotvanieet 
— to Calcutta—bar, cnn Bik erent iteand. cast Stee 
38tons; machines, weighing, £42; wrough cotters, fs 
ditto tie bars, 1504 tons; nailrod, 4 ton; shovels, £38; to Oronstadt 
—cast pipes, 147 tons; to Dieppe—pig, 250 tons 
170 tons; to Dijon—pig, 155 tons; 
Need pie 79 tons bey: ‘actures, 
azaire—pig, ; man 
rudder £35; to. Na &c.—pig, 11 
York -— pig, 100. tons; to 
to Quebec and Montreal—pig, 150 tons; bar, 
ins, £80; ditto, tubes, 23} ; 
tons; sheet, pong Rosario—cas 
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a quantity ; to Oronstedt—411 tons ; to —-pig, 200 tons; 
to Nykj 15 tons. 
Cotton in active last week. On Thursday 


Continent, have —— an advance 
prices as to operations; but the has since very 
uiet, and extreme rates demanded are not now obtainable. 





uest, and 
Seeconedoniuen. For Jacconets the demand has been very eva, 
prices all having.an upward tendency. We quote 11°s, 6d. ; 
® 130 to 
 ¥Beaided 98 tons vent to Leis for ieanscbipeaente 
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12°°’s, 14s.; 149s, 18s.; 16°°’s, 21s. per piece. Printed goods have 
been in fair demand at full prices. ‘The print works are generally 


well employed. : 
In parr ‘sales have been more difficult to effect, but prices remain 

without alteration, excepting in gas coals, which are advancing. © 

_ The following advices coal shipments show an amount 

greatly in excess of the corresponding week of last year. The re- 

turns are :— 














Ports. Foreign. Coastwise. Total. — Swog 
Tons. Tons. Tons. Tons. 
Glasgow .. oe 480 oe oo 3,718 oc os 4,198 .- oe 3480 
Greenock* ,, e+ 1,826 se oe —. cc. 0¢.1,886 6 cf ‘= 
Afdrossan .. o- -- 999 «. oo 2,090 o. «- 3,089 «. «- 4,095 
Troon .. .. oc oe 2934 oc oc 8.250 oc 211,184 «. oe 8,953 
Ayr (last month) .. — = oe «+ 8,264 «2 «+ 8624 22 «2 — 
Grangemouth . o SHAD. cc. ce t-c0: cc BOD oe oo 18 
Bo'ness 2c +o ae 150 oo oc 785 2. oe 985 «2 oo 1,220 
Total .. «. 8,191 oe 23467 oe 0¢ 31,658 oe oe 18,904 


* Besides 130 hhds, foreign. 


Coals exported to the following ports last week:—From Glasgow 
to Buenos Ayres, &c., 50 tons; to Demerara, 189 tons; to Montreal, 
30 tons; to Naples, &c., 100 tons; to Windsor, N.S., 69} tons. 
From Greenock to Cronstadt, 440 tons; to Newfoun 449 tons. 
From Ardrossan to Bayonne, 170 tons; to Marseilles, 125 tons; to 
Matamzas, 565 tons; to Nantes, 436 tons; to Seville, 159 tons. 
From Grangemouth to Aalborg, 44 tons; to Bergen, 110 tons; to 
Christiania, 341 tons; to Gothenburg, 250 tons; to Gustafsber 3 
370 tons; to Hamburgh, 138 tons; to Riga, 296 tons. From Leit: 
to Copenhagen, 310 tons; to Cronstadt, 1,040} tons; to Hamburgh, 
- 80 tons; to Havana, 500 tons; to Thorshaven, 26 tons; to Mon- 
treal, 542 tons. From Granton to Genoa, 262 tons; to Hamburgh, 
660 tons. 

The indications of the miners and colliers resuming work are not 
so promising as we were led to anticipate. Itappears that at the out- 
set of the present struggle, in Lanarkshire and in Ayrshire, nearly 
6,000 men were thrown idle. A great number of these have got 
employment at the shale works and shale collieries, which has 
reduced the number of idle men nearly one half. By returns re- 
ceived from the respective districts it appears that, with all the 
agreements said to have been entered into by the men with their 
employers, scarcely a tenth part of those out have submitted to 
the reduction of wages by commencing work. It was thought that 
in the Coatbridge and Glasgow districts, in the former especially, 
the strike was almost at an end, but the men of Cambrae Iron- 
works are still standing firm. At Rosehall, where nearly 600 men 
and boys used to find a a thirty men have 
begun, and many of these have been working for a few days. It is 
said that the miners who were working at the coal the previous 
day, on being told to go to theironstone, refused. At Gartsherrie 
Tronworks about 100 men hac taken advantage of the agreement, 
and a large number had left and got employment in other places 
not connected with iron manufacture. At Calder Ironworks one 
pit was working, as were also the collieries at Dundyvan. It 
would thus appear that out of nearly 1,500 men in that quarter 
only 250 have commenced; the rest have either left or are standing 
out firm. It is generally supposed that as the coalmasters have 
kept aloof in the present struggle, the tactics of the ironmasters 
will be Maleeel in a very short time. In the meantime the 
arrangements come to by them at their meeting in Glasgow, of 
damping out a certain number of blast furnaces for several weeks, 
will, it is expected, be adhered to, and unless the majority of the 
men now on strike commence work, it is asserted as ~~ probable 
that a total lock-out of the whole will be resorted to. Meanwhile 
the reductions in our stock of pig iron goes on at the rate of 
1,000 tons per day, and even more. 

Manufacturers are keeping up their produce from the market. 
The following table will give an idea of the extent of the reduc- 
tion of pig iron, as inferred from the number of furnaces in 

ast :— 


Total number 


In blast. of furnaces. 

Messrs. Baird and Co, ee oo 2t oe oe oe 42 
Coltness Iron Company oe oe 9 oe oe ee 12 
Dixon (Govan and Calder) .. - 1 13 
Merry and Cunningham 12 19 
Summerlee [ron Company ° -4 8 
Dunlop (Clyde and Quarter) .. 5 9 
Monkland . ee 7 9 
Shotts and Castlehill .. 3 . 7 
Langloan ee 0 6 
D: Imellington .. 5 6 
Dundyvan o- oe 1 3 
Kinniel .. o 3 4 

Total .. ee ee il oe ee 138 


Taking into account those that were out of blast previous to the 
strike, we have at least sixty blast furnaces standing idle in con- 
sequence of the present misunderstanding, or a daily loss in pro- 
duce of 1,500 tons. This has now been going on for nearly three 
weeks, which gives a total of not less than 30,000 tons of pig iron 
already lost to the market, and, according to all appearances, this 
state of matters will continue for several weeks to come, as the 
ironmasters are showing no indication of a change in their policy 
of a general reduction of wages. 

Yesterday, the 10th inst., the Glasgow Museum and Polytechnic 
was opened for the first time to the public. The formation of this 
permanent institution was caused by the great success which 
attached to a temporary exhibition got up by working men, called 
the Glasgow Industrial Exhibition; on a future date we will give 
a description of the new institution, and of some of the principal 
articles exhibited. 

On the 10th inst. a meeting of the members of the Glasgow 
Chamber of Commerce was held in the Chamber hall, Virginia- 
street, Mr. A. Ronaldson presiding. Mr. Sandeman introduced the 
subject of banking and the present rate of interest. 

The new screw steamer Theban, of 700 tons, built by Messrs. 
Robert Duncan and Co., Port Glasgow, for Messrs. Robert Little 
and Co., Greenock, went down the river on Friday last on her 
trial trip. The Theban is fitted with engines by Messrs. Rankine 
and Blackmore, engineers, Greenock, of only 60-horse power 
nominal, Nevertheless, she steamed the lights in 79 minutes, 
being a speed equal to 10} knots, a result greatly above what was 
anticipated, pie reflecting the greatest credit on the engineers. A 
sister ship to the Theban, to be named the Thracian, is to be 
launched from the same yard shortly. 

The Messrs. Wilson, of Partick, near Glasgow, carriage builders, 
have been entrusted with many foreign orders for carriages. They 
have been lately supplying a number for Asia, and are now com- 
pleting an order for Africa, Gorgeous trappings and gilt panels 
are here dispensed with, and we have a lengthened body and tent 
roof, with springs and axles supported on two wheels each 18ft. 
in circumference. The draught hooks are affixed to the axles, all 
indicating a roadless country, and that utility must necessarily 
precede grace and splendour. 





Vico.—The Portuguese Government obtained last year a con- 
cession from the Spanish Government, whereby Portuguese vessels 
pes into Vigo Bay by stress of weather, denominated ‘* Arri- 

adas forzosas,” are exempted from payment of anchorage dues, 
this being a harbour of refuge for vessels passing along this 
coast in stormy weather, the concession is a great boon. 

THE Dog Nvutsance.—The Continental ‘police: are very strict 
with stray and ownerless dogs; and in some towns of Eastern 
Europe they employ avery simple implement for catehing dogs with- 
out danger to the person. It is probable that constables would be 

stricter with dogs as with men if this strictness were attended 
’ with a minimum of danger to themselves. The dog-catching 
imp t simply ists of a pole, about 5ft. long, to which is 
attached a piece of stout clastic wire formed into a slip knot. 
Any dog, even the most powerful, is necessarily helpless, and at a 
sife distance, when once the wire slip knot is over his head, which 
1s very easily done. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our Correspondent.) 

LIvERPOOL: Trade of the Port—WEST YORKSHIRE IRON AND COAL 
ComPany—NortH-Eastern District: T'rade of the Tyne: Ship- 
building on the Wear: The He : Swedish Magnetic Iron 
Ore: Trial of Mowing Machines: Constantine Paddle Steamer 
—Txer Mippie LeveL FLoop:. Settlement of the Compensation 
Question—STaTE OF TRADE: Sheffield: South Yorkshire; Cleve- 
land —StTEAM TRADE BETWEEN GRIMSBY AND ROTTERDAM — 

_ LAuncH or A Screw STEAMER AT HULL. 

Tue termination of the American war has immensely revived the 

trade of the port of Liverpool. Thus the value of British 

goods exported from Live 1 during May, 1866, was £6,849,959, 
and for the five months ending 31st Ma: , £37,285,363, against 
£27,325,812, £29,970,947, and £25, 


ae 
613 for the correspondin; 
months of the years 1865, 1864, and 1863. The goods expo 


from Liverpool to Australia during May, 1866, amounted in value 
to £132,935 ; to the United States £1,449,129. Messrs. Platt and 


Co., of Liverpool, report that during the 
tions in outward freights have been very sli For the East and 
China there is but a limited inquiry, and a downward ten- 
dency. The same may be said of Brazils and South America. To 
the West Indies, however, rates continue firm, and for the Medi- 
terranean the European war has increased the demand for coal 
tonnage. 

The West Yorkshire Iron and Coal Company (Limited) has 
recently taken possession of three pits formerly worked by the West 
Ardsley Coal Company. The new proprietary are entering upon 
their undertaking with great entevprise, and the introduction of 
additional branches of trade into the district bids fair to effect a 
considerable alteration in the state of matters. Besides sinking 
three additional shafts, the new company are erecting at Ardsley 
two blast furnaces for the purpose of smelting the ironstone pro- 
duced from their mines, while at the Balaclava Colliery near to the 
Tingley station, on the Gildersome branch, extensive premises are 
being built, so that the fine beds of cannel may be available in the 
production of mineral oils. The late cog aan it is alleged, had 
frequently suffered great inconvenience from the uncertain and 
irregular manner in which the men and lads attended to their duties, 
and consequently the new company determined to introduce a code 
of twenty-one bye-laws for the government of the various pits. 
These laws were given out to the men last week, but they were 
regarded by them to be so arbitrary and unjust that they declined 
to go on with their work. Deputations have waited upon the 
directors three times since the suspension of work to induce them 
to withdraw the obnoxious code, when the latter on Thursday con- 
sented to amend two or three of the rules, but declined to withdraw 
them altogether. A considerable number of the men on strike 
have consequently suspended their operations although a few have 
remained at work. 

With respect to the north-eastern district we may note that the 
coal trade of Tyneside has been active; several vessels of 1,200 
tons are in the docks about to take in cargoes. The large steam- 
ship Manhattan, recently built by Messrs. Palmer and Co. 
(Limited) for the Liverpool and New York trade, is taking in her 
complement of steam coals previously to being placed on her 
station. One day this fortnight 11,000 tons of coals were placed on 
board of vessels in these docks, being the largest quantity in all 

robability ever shipped in a dock in one day in tae United 
Ehechonn. The North-Eastern Railway Company is hastening the 
erection of the new loading berths to meet the rapidly increasing 
trade of these docks. The list of vessels being built on the Tyne 
under Lloyd’s survey during the second quarter of the year shows 
a decrease. On the 31st March there were fifty-three vessels on 
the stocks; on the last day of June forty-four, twelve of which 
were unsold. A notice has been put up in the principal 
ironworks on the Tyne of a proposed reduction of 10 per 


oy month the varia- 
t. 


cent. The men belonging to the High Mill, Walker Iron- 
works, have been on strike about nine weeks for an advance; 


and the present notice is likely to lead to further complications. 
According to the published quarterly returns showing the number 
of new vessels on the stocks in the Wear shipbuilding yards on 
the 30th of last month, the shipbuilding trade of the Wear seems 
to be in by no means a bad condition. At that date there were 
110 vessels on the stocks, against 102 last year and 97 in 1864, 
showing a decided improvement. Of the 110 forty-nine were sold, 
and sixty-one remained unsold. Seventy-nine of the number were 
wood vessels, eighteen iron, and thirteen wood andiron. There 
is only one screw steamer in the lot, and the largest vessel is a 
ship of 1,300 tons, building by Mr. Laing. At the same time there 
were only forty-two vessels building on the Tyne, twenty-seven of 
iron and fifteen of wood, nineteen of them being screw steamers. 
The largest is an iron screw of 1,100 tons. Trade at the Hartle- 
pools is somewhat dull upon the whole. Messrs. Pile, Spence, and 
Co. appear, however, to be doing a tolerably brisk business. 
The Middleton rolling mills are temporarily closed in order that 
the firm (Messrs. Richardson, Denton, Duck, and Co.) may take 
stock. The whole of the hands are out of employment. The 
rolling mills in Hart Warren are still idle, and the prospect of 
their being re-opened is as wide as ever. It was expected they 
would have been in operation last week, but another delay is 
unavoidably made. Iron shipbuilding is going on steadily in the 
various yards, and with a brighter prospect than a few weeks back. 
The Thomas Snowdon, a screw steamer built for a gentleman of 
that name, has just made a trial trip. The Thomas Snowdon was 
built by Messrs. Binnie and Co., of Middlesbro’, and Mr. Snowdon, 
her owner, resides at Stockton; he recently purchased an island 
named the Sladdero, in the Gulf of Bothnia, Sweden, which, with 
other royalties, embraces an area offabout 9,000 acres of magnetic 
iron ore. The vessel bearing Mr. Snowdon’s name is to be em- 
ployed in bringing the valuable ore to the Tees, where it will be 
smelted and converted into steel. Mr. Snowdon is of opinion that 
iron will soon be superseded by steel for various purposes. Axles, 
rails, and other articles have been found better in almost every 
respect when made of steel instead of iron. At all events steel is to be 
made in Middlesbro’, This weck a sister ship of the Thomas Snow- 
don, for the same trade, has been launched from Messrs. Binnie’s 
yard. On Friday, a trial of mowing machines was held on the farm 
of Mr, T. P. Dods, Anick Grange, Northumberland. There were 
three entries, and a field of old land hay was selected for the pur- 
pose of the competition. The three machines engaged in the trial 
were Hornsby’s, Wood’s, and Messrs. Burgess and Key’s. Mr. 
Thomas Blandford, Corbridge, attendedas agent for Mr. Hornsby ; 
Mr. Isaa¢ Hall, of Studdon, for Mr. Wood ; whilst Mr. Dods un- 
dertook the management of Messrs. Burgess and Key’s implement. 
Very soon after the contest commenced the axletree of Hornsby’s 
mower met with an accident, which put it quite hors de 
combat, and the competition was thus left to Messrs. Burgess 
and Key’s and Wood’s. The mower of the fomer firm cut 
much closer than Wood’s. The latter did its work extremely 
well, but there was no question of the superiority of Messrs. 
Burgess and Key’s implement, which besides being 
awarded the palm, possessed the additional advantage of being 
the cheapest of the three machines on the ground. An acre 
and a quarter of ‘‘ awkward” meadow was cut in one hour and five 


minutes by it, an hour and a-half being taken by the other ma- | 


chine. The paddle steamer Constantine, built by Messrs. Palmer 
and Co., Howden, for the South Finland Steam Navigation Com- 
pany, has made a trial trip. The dimensions of this vessel are as 

ollow:—210°5ft. long, 29ft. broad, and 114ft. deep; her tonnage 
is 328°9 register and 522°16 gross. She was built under the imme- 
diate superintendence of Mr. Clelland, Captain Hansen inspecting 


the progress of building on behalf of the company for which she is | 


intended. The engines were manufactured by Messrs. Thompson 
and Boyd, of Newcastle, from designs by Mr. F. C. Mars. of | 


Jarrow. 
The claimants for compensation for damages sustained by the 





t flood in the Marshland district in 1862, have so far succeeded 
‘Middle Level 


an arrangement has been made by the Drainage 
Commissioners for an amicable t of their claims by 
arbitration. The number of claims is about seventy, and the 


amount is so; 
With 

that business continues languid in most 
still no lack of orders for rails, and other railway 
material, Some houses are in the steel trade, but on 
the whole that important branch of business is dull. The  ma- 
chinists and edge-tool manufacturers have fair orders in hand. The 
cutlers continue to be on the whole well employed on home, 

ian, and American orders, but the promptitude with which 


Canadian, 
factors’ orders are executed shows the absence of pressure. The 


like 000. 
to trade matters at [Sheffield, it may be observed 
departments, but there is 


workmen in the file trade continue to be fairl; qnehere: There 
is a moderate business doing in the saw general tool trade. 


The impending changes’ in the tariff duties are causing much 
anxiety and uncertainty in the American markets. In Canada a 
movement in favour of free trade has sprung up, and agents there 


write rather hopefully of its probable success. 
A steam which is cultivated between Grimsby and 
Rotterdam is stated to be i i The steamers Bradford and 


increasing. I 
Leeds, owned by the Manchester, Sheffield, and Lincolnshire 
Railway Company, have had full cargoes of late. 

Yesterday week an iron screw steamer was launched from the 
shipbuilding yard of Messrs. C. and W. Earle, of Hull. The 
vessel was successfully launched, and afterwards named the 

. She is a large vessel, as the following dimensions will 
show:—Length, 175ft.; breadth, 25ft.; depth, 14ft.; burthen, 
750 tons; nominal horse-power, 60. The Dagmar is intended for 
the Baltic trade, and to be commanded by Captain Wintringham. 
She is the property of Messrs. Wm. Nawton Smith, and friends. 


PRICES CURRENT OF METALS. 
1866. 






































1865. 
CoprpER—British—cake andtile,| £ s. d. £ 8. d.j £ 8. on s. ad 
toi 0 0.. 86 0 0/8 00... 000 
0 0..89 0 0/8 00. 000 
0 0..91 0 0} 909 0 0..91 0 0 
0 0..96 0 0/94 00. 000 
0 0.. 8 0 0] 99 0 0..92 0 0 
rth 000. 000 000.0060 
Spanish Cake ........se.00.| 78 0 0..79 0 0} 80 0 0.. 000 
Slab. for prod. 96 percent. ..| 77 0 0.. 78 O 0| 78 10.0.. 79 0 0 
YELLOW METAL, per lb. ..00e-| 9 O7} O 073) 0 07%.. 0 0 8 
IRON, Pig in Scotland, ton......| 214 6 cash 214 3 cash. 
Bar, Welsh,in London ......{| 7 5 0.. 8 0 0| 8 0 0.. 8 5 0 
Wales........| 6 5.0.. 610 0/ 700... 750 
Staffordshire..| 810 0.. 815 0| 815 0... 00 0 
Rail, in Wales ....ss.cecseee| 6 5 0.1. 610 0] 70 0.. 75 0 
Sheets, singlein London ....| 1010 0.. 0.0 0| 1015 0...0 0 0 
910 0.. 915 0} °915 0.. 0 0 0 
810-0.. 815 0| 815 0.. 0 0 0 
11 0 0.. 1110 O| 11 15 0.. 12 5 O 
19 5 0.. 19 10 0} 1810 0.. 18 155 0 
22 5 0.. 2210 0} 2015 0... 0 0 0 
oo» | 20 0 0.. 20 5 0/19 0 0.. 19 5 O 
Sheet, milled ........ eoosee| 21 0 0.. 0.00/20 00... 000 
Shot, patent ....scccsesveces 2310 0.. 0 0 0} 2210 0.. 0 0 0 
or UM oe eeees eccosee | 21:10 0.. 22 0 0} 2015 0.. 0 0 0 
White, dry...ccsccscccsccees 3110 0.. 82 0 0) 26 00.. 000 
ground in Oil. ...eccseses 29 0 0.. 32 0 0} 2610 0.. 0 0 0 
Litharge, W.B....cccscssceee | 2415 0.. 25 0 0] 23 00.. 00 0 
QUICKSILVER, per bot. . 619 0.. 7 0 0} 8 00. 00 0 
SPELTER, Silesian, per 21 0 U.. 21 5 0} 22 5 0. 0 0 0 
English sheet .... 28 0 0.. 29 0 0} 26 0 0.. 2610 0 
White zinc, powder... 000.000) 000. 000 
STEEL, Swedish faggot . 000... 00 0/1 00..000 
Keg .ccccccccsccccccce 000. 0001500. 000 
TIN, Banca, per cwt.... 318 0.. 0 0 0} 415 0.. 000 
Straits, eee 315 0.. 316 0) 41210... 0 0 0 
Prompt 3 months .. 317 0.. 318 0} 414 0.. 00 0 
English blocks ....... 40 0.. 4 5 0} 414 0.. 000 
. sevedescsveseceseeee| 4:1 O.. A 6 0] 415 0.. 0 0 O 
in blocks....... ooo} 4 3 0.. 4 8 OF 417 0.. 000 
TINPLATES, per bx of 225 sheets 
IG. WRC. cccadcccececcccsoe |. 1 4 Oe 31 FT OF 1 8 6. OO @ 
IX ditto..... rrrerrrr ttt 110 0.. 113 0) 1 8 6. 000 
IC charcoal ....ccsseeee eoce 112 0.. 114 0} 18 6.000 
TX GittO. ccccccccscccccccce 118 0.. 20 O|} 146. 00 0O 
PRICES CURRENT OF TIMBER. 
1866. 1865. || 1866. | 1865, 
Per load— £824 8/2 & £ 8 || Perload— #4 ses £8486 46 
Teak ....++++e++.J1 10 12 10 |12 0 13 10 || Yel. pine, per reduced C. | 
Quebec, red pine .. 3 § 415] 310 4 15 || Canada, lst quality 17 1020 0 18 028 © 
yellow pine .. 235 310] 215 315) 2nd do... 13 10 14 10| 13 01410 
St. John’s N.B.,yel.. 0 g © 0] © O O © || Archangel, yellow.12 013 0) 13 10 14 10 
Quebec, oak, white... 5 9 510) 5 5 6 O || St. Petersburgyel.. 101012 0) 11 013 0 
birch...... 4 § 415/310 410|| Finland ....... 8 010 0| 8 61010 
«0 9 0 0] © O O O|| Memel .......... 0 0 0 010 015 0 
«310 5 0] 310 5& 0 || Gothenburg, yel... 9 01010) 10 O11 O 
+810 6 0/3565 white 8 6 9 0 9 10 
+. 2 5 310] 215 3 10 || Gefie, yellow...... 10 O11 0 10101130 
«3 5 310] 310 4 0 ||Soderhamn ...... 91011 ¢| 91011 0 
«3 5 310] 3 5 8 10 || Christiania,porC. | 
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Locomotive TuBE FERULES.—It will be remembered that we 
some time ago, described and illustrated an excellent ferule 
making machine, in use at Crewe Works. We now understand 
that Mr. Ramsbottom, of Crewe, has lately given the Hydraulic 
Tube Drawing Company a very considerable order for steel ferules 
drawn out by their process. There can be no doubt that this mode 
of forming steel tubes, which, we are convinced, has a very great 
future before it, is admirably adapted for this particular ge pee 

OPPOSITION OF WORKMEN TO IMPROVEMENTS IN IRON MaNvu- 
FACTURE.—The dispute between the Messrs. Dawes and their 
workmen, at the Elsecar and Milton Ironworks, Barnsley, relative 
to the introduction of Wilson’s patent furnaces, has at length 
resulted in a strike on the part of the mill-furnace men at the 
Milton Works. Besides the furnacemen there are a number of other 
men and boys thrown out of work through the standing of the 
furnace mills. At the same works there are two of the new patent 
furnaces standing regularly, the puddlers refusing to work them. 
At the Elsecar Works the new patent furnaces are in course of 
re-construction with a view to some further improvement. The 
strike is entailing serious distress and inconvenience to their work- 
a and their i. : — on 

REECH-LOADERS. —The rience uired at the expense 
of the unfortunate Austrians oe short] ead to the universal use 
of breech-loaders. The Emperor of the French is, of course, again 
experimenting with the Ziindnadelgewehr, and he is having breech- 
loaders served out to his army. In our House of Commons the 
new Secretary for War will have a lively time of it in answering 
all the different questions that are to be put to him about breech- 
loaders. Captain Vivian has given notice that, on the 17th inst., 
he would a what arrangements had been made to supply our 
troops with breech-loading rifles; Colonel Knox that on Monday, 
the 16th inst., he should ask the Secretary for War whether it 
was true that by a saving of £1,500 in the cost of machinery now 
in the course of construction only half the number of Enfield 
rifles could be altered per week into breech-loaders; and Sir C. 
Russell gave notice that on the same day he should ask the 


| Secretary for War whether the Government small arms manu- 


factory at Enfield was only capable of converting 40,000 per 
annum of the present Enfield muzzle-loaders into breech-loaders, 
and whether it was the intention of the Government to invite 
tenders for the immediate conversion of the Enfield rifles to the 


| improved breech-loading fashion, and whether the improved Boxer 


ammunition was being manufactured with expedition. 
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FIG. 4.—GENERAL FEATURES OF,THE CONSTRUCTION OF THE ZUNDNADEL LOCK. 





FIG. 2..THE PRUSSIAN ZUNDNADELGEWEAR OF THE LINE CLOSED AND COCKED. 


WE need not remind our readers of the tremendous 
political causes which have naturally excited such a 
world-wide interest in the Prussian needle gun. This 
interest has, however, been all the greater in this 
country from the fact that no accurate account of the 
Prussian needle gun, as a whole, has yet been pub- 
lished’in the English’ language. Of course every 
sportsman knows that breech-loaders on the needle 
principle have been’ purchaseable for very many years 
in London‘ gunmakers’ shops. As we observed last 
week, many patents, by natives and foreigners, for 
needle guns, have been taken out in this country. 
That, for instance, patented under the name of 
M. U. Sears, on the llth of January, 1850, is 
claimed to have been communicated to that gentleman 
by one Dr. G. L. L. Kufahl, who makes this claim in 
a subsequent patent for a needle gun (No. 13994, 
A.D. 1852, price 7}d.). But, whatever value these 
patents may have in a mechanical sense, they cannot 
give an accurate notion of what the actual military 
needle gun really is, The following particulars have 
mainly been taken from a work on the ziindnadelgewehr, 
— last year at Darmstadt and Leipsig by 

aptain Wilhelm Ritter von Ploennies, in the service 
of the Grand Duke of Hesse. From a scientific 
Prussian source, of ‘course no information could be 
expected. This unique work, written with true German 
thoroughness, undoubtedly raises the veil which the 
Prussian Government has for so many years politically 
thrown over their redoubtable weapon. He has prin- 
cipally used the now almost universal French weights 
and measures, to which, for obvious reasons, we have 
throughout adhered. 


ITS CONSTRUCTION. 

The Prussian ziindnadelgewehr of the line, known in 
that service by the mark “m/41,” offers in its general con- 
struction, apart from its lock, the appearance of the 
common infantry musket, such as it has come down from 
the great wars. Its total length, together with its stron 
tbree-cornered bayonet, amounts to 193°5 centimetres, an 
without the bayonet, to 143 centimetres. Its total weight is 
about 5 kilogrammes 330 grammes with the bayonet, and 
4 kilogrammes 980 grammes without it. this last 
amount about 1 kilogramme 773 grammes goes to the 
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FIG. 3.—CARTRIDGE WITH IMPROVED SABOT. 
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CHAMBER. FIC. 16. No. 10. FIG. 17. No. tI. FIC. 18. (No. 12. 
barrel, 847 grammes to the case screwed to it, 659 grammes , about 36 centimetres from the eye of the marksman. The 
to the internal pieces of the lock, 1 kilogramme 70] | stationary sight is directly fixed in and soldered to the 
grammes to the stock with its fittings, and the rod for | barrel, and it forms the pivot for two hinged pieces, the 
unloading the gun. These numbers are considered by | smaller one of which lies behind, and the r in front, of 
Captain von Ploennies to exceed the practical normal | the fixed sighting piece. With the present ian muni- 
weight of an infantry musket, which ought to be at most | tion—the elongated leaden projectile—the fixed sight is 
5 legumes, and 4 kilogrammes 650 grammes, with and | used at from 350 to 500 the second for 550 to 700, 
without the bayonet respectively. The objection that the | and the third for 750 to 850. It need scarcely be said that 
Prussian ziindnadelgewehr is too heavy is thus not without | this rather clumsy form of sight could be Hon 
foundation accordingly, for the “m/41” form ; and thenewer | improved. The centre of wity of the zii - 
make “m/62” has been somewhat lightened. The sight is | gewehr “m/41” of the line is, with the bayonet fixed, 
58°5 centimetres from the heel of the stock or butt end, or | 68°7 centimetres, without it 63 centimetres distant from 
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the heel of the butt. In the first case it thus lies towards 
the nose of ae hag tenga gg tr 
sight piece. The weapon is thus ra heavier in front 
(from 2 to 3 centimetres) than the —? muzzle- 
loader. When being loaded the gun is held by the left 
hand at its centre of gravity ; the hold is convenient, and 
only the inside swell of the stock is superfluous, and has 
therefore been left out in “m/62.” e distance of the 
trigger from the heel of the stock is 36 centimetres; and 
the trigger-guard has, as is seen in Figs, 1 and 2, a very 
convenient extended curvature behind, for placing the 
fingers. When we add that the fittings are of brass, the 
sight soldered on, that the barrel is fixed to the stock by 
common rings, and the cleaning or unloading rod is 
uncommonly slender and light, there is little more to be 
said about the general description of the gun. 

The ordinary calibre is 15°43 millimetres. For new 
iron barrels this measure was limited by the testing 
cylinders between 15°17 and 15°69 millimetres. With the 
sresent cast steel barrels, which allow a more accurate 

ring, this practical allowance is diminished; and the 
two testing cylinders measure 15°30 and 15°56 millimetres. 
According to later accounts even the large cylinder, which 
must not enter the new barrel, is only 15°43 millimetres in 
diameter, and the allowance is thus confined to 0°13 
millimetres. The allowance, or the difference allowed 
between the calibre of the new and that of used or bored- 
up barrels, amounts to 0°4 millimetres; and older barrels 
can be increased in size from 15°43 millimetres to 15°83 
millimetres without being rendered useless. It is thus 
seen that the Prussian system answers to one of the first 
and most important demands of practical warfare, as it 
does not require any too greatly exact correspondence of 
calibre between the weapon and the cartridge. 

The cast steel barrel is, together with the conically 
tapered back part, the mouthpiece or end of the barrel, 
90°7 centimetres long. In front of the mouthpiece is cut a 
screw thread, of ten turns, into the surface of the barrel, 
in order to screw it into the head of the case. In front of 
th» screw the tube is shaped octagonally to a length of six 
centimetres; the extreme diameter is here 31°25 milli- 
metres. It then grows into a conical shape, with the 
diameters 28°5 millimetres (10 centimetres from the 
hinder end of the barrel) 23 millimetres in the middle, 
21°25 millimetres at the muzzle. These numbers agree for 
cast steel with the weight given above of about 1 kilo. 
773 grammes. The bore has four nearly concentric 
(6 millimetres broad, 0°78 millimetres deep) grooves made 
with one turn in 73'2 centimetres. The hinder part of the 
bore, the so-called cartridge chamber, is bored out smooth 
to a length of 43°5 millimetres, with a diameter of 17°52 
millimetres, and it unites itself to the rifled barrel by 
means of a long conical passage, as shown in the cut Fig. 4. 
This conical ge, which allows the gradual pressing 
in of the sabot of the shot, is of particular importance for 
the proper formation of the weapon; any original or sub- 
sequent flaw in the metal would be at this place of 
especially injurious influence. The use of cast steel 
furthers the originally correct and smooth formation of 
this part as much as its subsequent conservation in the 
normal state. 

The egg or acorn-shaped projectile, 27 millimetres long, 
and with a calibre of 13°6 millimetres, weighs 31 grammes, 
or 5 grammes less than the French and Italian bullet, 
3 grammes less than the Russian, 3 to 4 grammes less than 
the English, and only 2 to 3 grammes more than the 
Austrian, Bavarian, Saxon, and South German, but 
13 grammes more than the newest Swiss expanding pro- 
jectiles. The newest English Whitworth projectile is about 
three grammes heavier than the elongated Prussian shot. 
The proportion of the length to the calibre—almost exactly 
1 : 2—is more favourable than with the greater number 
of the remaining known ——— of greater or similar 
calibre. A particular advantage for overcoming the 
resistance of the atmosphere is to be found in the longitu- 
dinal profile of the projectile, the most appropriate shape 
yet known. The full massive form, the smooth surface 
of and taper behind the projectile, give the most favour- 
able conditions for continuously overcoming the resistance 
of the air. The centre of gravity lies nearly exactly in 
the middle of the longitudinal axis. The deviation is 
unimportant, and can be neglected without injury for 
shorter distances than about 400 metres. The charge 
amounts to from 4°8 to 4°9 grammes, and thus reaches the 
considerable quantity of about 16 per cent. of the weight of 
the shot. The proportions of the Prussian gunpowder are 
74 to 10 sulphur and 16 potash. 

The ordinary cap or sabot (piegel) for the ball has a 
calibre of 16°2 millimetres, and a length of about 20°5 milli- 
metres. The depth of the top hollow, in which rests the 
shot, amounts to 14 millimetres, and its weight, with the 
percussion cap (Pille), isabout 3 grammes. The important 
function of the cap is fourfold:—1. It carries the percus- 
sion cap (Zundpille), and protects it in the most appropriate 
way from chemical and mechanical influences, rendering 

ssible the central firing from front to back; 2. It regu- 
ates the action of the explosion of the powder, of which it 
takes the first blow, and, as an interposed member, carries 
it to the projectile; 3. It embraces and carries the projec- 
tile in the grooves, thus replacing all other tightening expe- 
dients, such as compressing or expanding the projectile, &c.; 
4. It cleans the bore very satisfactorily, especially in 
ease of any diminution of the Prussian depth of groove. 
The entire cartridge, about 40°7 grammes in weight, is, up to 
the point of the projectile, 56°5 millimetres (with the 
paper twisted over it about 59 millimetres) long. Its 
outside diameter amounts, together with the case, to 164 
millimetres. Of this about 13 millimetres come to the 
protruding point of the projectile, 20°5 to the sabot or cup, 
and 23°5 to the length of the powder charge. The cylind- 
sical bearing for the percussion cap at the bottom of the 
rabot is 6°8 millimetres wide and 2 millimetres deep, and 
the point of the needle must thus project about 25°5 milli- 
metres from the base of the cartridge, in order to enter 
into the core of the sabot and explode it with certainty. 
Fig. 3 shows a cartridge made according to the Prussian 
model, but in which may be seen a recent improvement of 





the sabot. By means of the convex form of the base of 
the sabot the ion cap is more strongly and equably 
pressed in, and the explosion is also rendered more certain 
should the point of the needle not strike exactly in the 
middle. In the other less important respects this cartridge, 
which only contains 30 es of lead and 4°4 grammes of 
powder, and only weighs in all 38 grammes, is not to be 
taken as a measure of the ordinary Prussian dimensions 
and weights, which are exactly given in the above fig res, 
with, perhaps, the exception of a shortening of the sabot 
and of the whole cartridge by about one millimetre. The 
following dimensions, therefore, express in round numbers 
the calibre proportions characterising the system:—Pro- 
jectile, 13°6 millimetres; bore, 15-4 millimetres; sabot or 
cup, 16°2; the sabot in the case or the entire cartridge, 
16°4; the bore across the grooves, 17°0; the cartridge 
chamber, 17°5. 

= isa representation in which the longitudinal dimen- 
sions have been shortened, and all details unnecessary for in- 
telligibility left out, of the breechand the lock of the ziindna- 
delgewehr. The exploding, and the confining of the explo- 
sion, are the two main intentions of the construction, 
which are carried out by. three hollow cylinders: one 
within the other, and lying in the hind prolongation of 
the barrel — the needle-bolt, the small lock, and the 
chamber. A fourth chamber, made with a slot at the top, 
and screwed with its head intothe open hind partof the barrel 
—the case—is required for the reception and guiding of the 
three other cylinders, so that the whole may be held 
firmly together and in union with the barrel. ‘The locking 
of the breech is produced by the chamber which, by the 
handle with its knob, can be turned on one side between 
the case and the small lock. It is guided by the bottom of 
the handle (slide-block) in a spiral slide formed at o in the 
A blow on the knob thus drives the coni 


case, ly 
turned out mouth-piece M tightly against the conically 
tapered end or mouth-piece of the barrel. The chamber 


must evidently be drawn back by the lever sufficiently to 
give room for the cartridge between it (the chamber) and 
the breech end of the barrel. The cartridge is then 
slantingly adjusted into the cartridge chamber. For 
drawing back the chamber in loading, and for the length 
of the upper slot in the case (cartridge opening) from M 
measu to o, the length of the cylindrical part of 
the cartridge is thus the minimum length. The needle 
must protrude the length 6 ¢ (powder case + percus- 
sion cap) in order to cause the explosion. The small lock 
in the chamber, and hence, too, the needle-bolt, must also 
allow themselves to be moved to and fro by at least this 
amount; and the spiral springmust also be compressed to at 
least thislength. For the gap sliding of the breech- 
closing apparatus and of the lock, in the case and between 
themselves (for the complete fastening of the mechanism 
during loading and firing, without taking into account the 
taking out of the lock) there are thus two principal dimen- 
mensions, ac and bc: the chamber in the case by about ac; 
the small lock in the chamber by about bc; in the case by 
be + ac respectively, ac + be; the needle bolt in the 
chamber by 6c, in the small lock by bc, and in the case by 
be + ac respectively, a ¢ with a cocked and ac + be with 
a fired-off gun. The two projections of the locking spring 
under & and /, which fix the small lock in the chamber are 
must at least be distant from each other by the amount bc. 
The same relates to the distance of the second needle bolt 
head K', which serves as a catch, and must thus be distant 
hap above are dimension from the trigger-catch A. 

e simplicity of the mechanism further shows that a c= 
Mo=dgq; be=hi=khkl; gi=ac+be+A; in which, as 
above stated, the two fundamental dimensions are to be 
taken as the smallest amounts. 

The chamber of the “m/41” gun is shown in Fig. 5 in 
the proportion of 1: 325. Its length is 195°5 millimetres, 
its diameter 25°5 millimetres at the principal part (behind 
the handle), 24:7 millimetres at the front locking part, the 
hardened chamber mouth-piece, which holds the annular 
airchamber. The length of the slot is 92 millimetres, and 
the weight of the whole is about 441 grammes... The 
bottom of the handle (made in one piece with the body 
of the chamber) forms the chamber slide-block. Its 
hinder part is shaped with an oblique surface 0, and at 
top it is tapped for the screwed handle, with its separate 
portions consisting of a knob, a neck, and screw. The 
slot for the scear spring catch has been sufficiently explained. 
The groove for the locking spring at the back part of the 
chamber allows the sliding forward of the small lock, by 
which the spiral spring is brought into tension, and the 
turning of the lock inside the case is prevented. The 
hinder = the bore of the chamber is, as is seen in 
Fig. 4, further bored out, and forms behind at / the set-off 
for taking the handle of the locking screw. This set-off 
is broken through, in order to allow the small lock to be 
drawn out, when it is turned round by the thumb-piece. 
To the partition in the case which lies below the slide- 
block of the lever or handle, and which divides the air 
chamber from the bore of the chamber, is screwed the 
needle tube. This tube, which is like a prolonged gun 
nipple, consists of the tube proper, the screwed portion, 
the set-off, and a square hendtabinn for the screw-key. 

The small lock is shown in Fig. 6 to the same scale as 
the chamber. lt is 151 millimetres long, and it has a 
diameter of 18°7 millimetres, with a weight of about 
218 grammes, together with the needle-bolt and the spiral 
spring. The front end of the locking spring catches by a 
snug (in the front of / in Fig. 4) into the small lock, against 
which the front needle-bolt head bears as soon as the 
chamber is drawn back from the mouthpiece of the barrel. 

The needle, at the part where it stands out from the 
needle bolt, is made of steel; at its hinder part, where it 
enters the needle-bolt, it is made of brass. At-the hinder 
end of the brass spindle is also soldered a brass knob, 
which is screwed into a thread tapped in the hinder part 
of the hollow needle-bolt, and thus forms the solid union. 
The steel needle is soldered with tin to the front end of the 
brass spindle; and this last appears peculiarly adapted by 
its material for the reception of the blow necessarily 
undergone by the motmnted needle, in its longitudinal 
direction, if the distance of the cup or sabot be not the 





normal one, and rather shorter. The foremost needle-bolt 
head which, on the needle being jerked forward, strikes 
against the square head of the needle tube, is here 
hollowed out, and provided with a leather disc which has 
been previously hammered. It is intended to close = 
much as possible the back opening of the needle tube; but 
it cannot entirely prevent the inlet of the gases. The 
needle-bolt weighs, with the needle, 46°5 grammes, with the 


spiral spring, 57 grammes. 
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SMALL LOCK. 


An important position in the lock is taken up by the 
trigger and its scear spring and catch, From the examina- 
tion of Fig. 4 it is seen that the needle-bolt K"', in 
drawing back the small lock easily slides over A, but 
then on the advance of the small lock finds at the hinder 
surface of A the stop for the spiral spring in tension. From 
its different functions A appears the principal regulator of 
the whole mechanism; for, besides being used for cocking 
and firing off the lock, it is also employed for holding the 
chamber in the case. It guides the movement of the little 
lock and prevents its turning as long as the chamber is 
inside the case. The trigger itself, a bell-crank lever, 
which hangs by the hinge p from the scear spring, has 
three points for cocking the gun, which necessarily bear 
against the bottom surface of the case. As soon as the 
second bears (which is easily felt in pulling) the lock is 
then at full cock, and a very slight continuation of the 
pressure sets the spiral spring loose. In order to bring the 
catch entirely out of the small lock and chamber, and thus 
to allow the removal of the Jatter, the pressure is continued 
to the third position. The whole can thus be easily taken 
to pieces. Even the small lock requires no instrument, as 
it can be so held by the fingers of one hand that the spiral 
spring is compressedagainst the set-off K', while the other 
hand can lift out the locking spring and catch the needle- 
bolt. A screw key is only required for unscrewing the. 
needle tube. 

Safety in handling the gun, especially in loading it, 
is sufficiently provided for by its construction. The small 
lock cannot be pressed forward, and the gun fully cocked, 
before the chamber has been turned back vg handle, 
as only then does the upper slit of the chamber fit in that 
of the case, so that the handle of the locking spring and 
the thumb-piece can enter into that slit. The lock is thus 
not to be opened before the small lock with the needle- 
bolt has been slid back into the chamber, drawing back 
with it the needle, and it is impossible to close the lock 
while the needle is protruding. The small lock can be 
separately taken out of the chamber as soon as this last 
is ‘pronght back to the place of the slit in the case ; but the 
trigger must at the same time be brought beyond the second 
point, and the twist to the right required to take out the 
chamber can only be done by the strongest pull on the 
trigger. 

The ziindnadelgewehr is cleaned after taking out the 
chambers, by means of water poured in at the breech end 
of the barrel through a funnel with a pipe bent at 
right angles. Any hard deposit at the chamber mouth- 
piece must be cleaned out by a special instrument, if time 
and circumstances do not allow its — by means of 
water. The same remark bears on the needle-tube, which 
is better cleaned by moisture than in a dry state by means 
of an instrument. Hot steam has been found a very 
powerful and harmless means, and a small apparatus for 
generating it for the is said to be in use by the 
Prussians. The needle itself is, if found necessary, cleaned 
in battle by means of a little spittle. The shreds of paper 
which remain in the cartridge chamber must be thrown 
out by the finger before the loading, or they may be pushed 
out in front. 


THE AMMUNITION OF THE ZUNDNADEL@EWEBR. 

The nature of the ammunition can best be described by 
adding some details of its mode of manufacture to the par- 
ticulars we 
have already 
noted down 
under the head- 
ing of the con- 
struction of the 
gun. The ma- 
nufacture of 
the cartridges 
(ztindspiegel- 
me may 

regarded as 
of a simple 
character. tO) 





HALF-BURNT PAPER CASE OF A ZUNDNADEL 
CARTRIDGE. g . 


projectile is easier cast or stamped than the elongated 


shot. The 68 millimetres long cartridge case — of 
about 03 millimetres thick, common cartridge paper 
—which holds the charge, the sabot, and the projec- 
tile, at the point of which it is twisted 
round, must be furnished with a bottom 
of only one thickness, in order that the 
needle may not have to pierce through 
several layers of paper. Their durability 
has been proved by experience, and they 
can even be laid flat and tied in packets, 
as they take up but little room, and only 
weigh 60 grammes per hundred. The sabot 
(ztindspregel) consists of a slip of stiff paper, 
first rolled up and then pressed together, 
It is about 0°128 thick, onl when rolled up rye pare sazot 
it is generally shaped in a screw press. The  szrore BEina 
form of the paper slip is naturally P#®SSED INTO 
dependant upon the intended shape of = 
the sabot, and it can be taken from one-fifth to one-sixth 
wider than its intended height when finished. The neces- 
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stiffness is given to the bottom and centre by: a coating 


of ye the = has taken the —. for the 
projectile and that for the percussion cap or pill, by means 
f the first pressing, it is then slit up at the topend. The 
exploding composition is set in its place and is fixed by a 
second application of pressure. In the first operation the 
pressure is applied direct to the hollow for the shot; in 
the second the press plunger directly presses on the pill. 

As regards the nature of the materials of the much- 
talked of percussion pill or cap, it is not known when the 
use of the dangerous compositions of fulminating mercury 
were given up in Prussia for the use of the muriatic salts, 
such as are employed for friction matches and similar pur- 

Panot’s account of the salt used by the Prussians 
1s quite wrong. Gillion gives, in his“ Cours Hlémentaire 
sur les Armes Portatives (1856),” chloride of potash, sul- 
phide of antimony, and flowers of sulphur, as the mate- 
rials, but without stating their proportions. The Russian 
Captain Worobioff states in his work, published in 1864, 
the following composition :—52°4 per cent. chloride of 
potash to 29°4 per cent. antimony and 18°2 per cent. pow- 
dered meal, The artillery Captain Dy, in the service of 
Electoral Hesse, has the merit of having first solved the 
question of the Prussian composition, and he has con- 
tributed a lengthy and interesting article to Captain 
Ploennies’ work, in which he shows that the exact quan- 
titative composition of the Prussian ziindpillen is— 
3K0,C/l 0, + 28) 8, =3KC/+28b 0,+68 O,, 
or 367°5 parts by weight of chloride of potash; and 
333°6 parts of sulphide of antimony. In practice the 
ratio may be taken at 1:1, or 5:4, according as the com- 
position has to take up more or less bulk. 

This composition has been in use and tried for years in 
other German armies than the Prussian. On the powdered 
antimony sufficient spirits of wine is thrown to make a 
thick paste, which is allowed to dry before it is again 
op tyaese in order to be mixed with the other materials. 

t is moulded in plates pierced with round holes, and the 
ills are completely dried before being pressed into the 
back of the sabot. ; 


THE REGULATION MODE OF LOADING THE ZUNDNADEL- 
GEWEHR. 

Tus is stated to be as easy to acquire as the general 
handling of the _. Major Riistow relates, in the second 
volume of his Ariegshandfeurwaffen, an occurrence which 
happened in the course of his own active service, which 
strongly illustrates this. Im 1859 he had, as chief of a 
Landwehr company, to incorporate about eighty men who 
had been up to that time only acquainted with the Minié 
rifle, gy! ip enicgen n. Within two days he was able to 
teach these militiamen to use and handle the ziindna- 

ewehr in a perfectly correct way. The regulation mode 
of loading from the position of the shouldered gun consists 
of the following separate movements :—Fig. 7 (No. 1) 

ition with shouldered gun. Fig. 8 (No. 2). The right 

d lifts the weapon in such wise that it comes to bear on 
the hip, and allows the muzzle to sink in front; the left 
hand grasps it at the bottom ring and raises the gun to 
such a height that its muzzle stands at the-height of. half 
the helmet. The man turns himself at the same time half 
round and places the right foot across and behind the heel 
of the left. The right hand leaves the case and lays the 
slightly bent front joint of the thumb on the dle 
of the locking spring, and the four fingers behind the 
trigger-guard. ig. 9 (No. 3)—the thumb presses the 
handle of the locking spring, and draws the small lock up 
to the front catch of the locking spring. Fig. 10 (No. 4)— 
the right hand, somewhat hollowed, grasps out, about 
Gin. off, for —a against the knob of the chamber 
handle. Fig. 11 (No. 5)—the right hand strikes with 
the = in the direction from below upwards against 
the knob, and thus] opens the gun. Fig. 12 (No. 6)— 
—The closed right hand grasps the knob and gently 
guides back the chamber up to the knee or projection 
of the case. Fig. 12 (No. 7)—The right hand is 
thrust into the cartridge pouch, takes hold of the cartridge 
with the finger and Sanch, then places it, with its point 
inclined, in the cartridge chamber, and presses it, Fig. 14 
(No. 8) with the inside broad surface of the thumb tight 
into the mouthpiece of the barrel. Fig. 15 (No. 9)—The 
right hand grasps the knob with the thumb and fore- 
finger, gently shoves the chamber towards the barrel, and 
turns it to the right _— the curved surface. Fig. 16 
(No. 10)—The right hand turns the gun outside at the 
knob in the left hand, so that the knob lies nearly horizontal, 
and raises itself, with the knuckles turned towards the 
a to the height of the right shoulder. Fig. 17 (No. 11) 
—tThe right hand strikes with the ball of the thumb once, 
but sharply, against the knob in order to make a tight 
joint, and then grasps Fig. 18 (No. 12) with the thum» 
and index the knob, during which the elbow is held near 
the butt. In “making ready” the thumb of the right 
hand presses in the small lock. The whole manipulation 
is very simple; the reports that it is too tiring for the 
left arm to hold the pin continually at its centre of gravity 
are not confirmed by Prussian accounts nor by the trials of 
Captain Ploennies. It is very difficult to put ina cartridge 
the wrong way, and it is impossible to load two at a time. 

As regards the repairs of the ziindnadelgewehr, they 
have not been found more considerable than with the 
muzzle-loader. The test portion of such repairs as are 
required is made in the needle. Under this head comes 
the straightening of bent needles, which must naturall 
not take place too often with the same imen ; too soft 
needles must be taken out, and, as with the broken ones, be 
replaced by soldering a new steel wire to the brass spindle. 
These repairs can done by tolerably expert soldiers 
and non-commissioned officers without the aid of a gun- 
maker ; and needles which may happen to be too short can 
be brought to the right length by a slight hammering on 
the brass spindle. ‘or ordi use in the field, each 
marksman an accurately fitted extra needle, as well as 
an extra leather washer for the front head of the needle- 
bolt. A new needle may be fixed into the bolt without 
taking the lock to pieces, but it is more advisable to take 
out the needle bolt. The spiral springs get used up very 





slowly. The needle tube has also been found ‘to be a weak 
en of the mechanism. It does not get injured in the 

ing, but rather when clumsily aaowel | in andout, There 
are no doubt other weak points in the gun, but one of the 
best proofs that the ziindnadelgewehris at least justas durable 
as the ordinary musket is that many Prussian battalions of 
fusiliers are using the very same guns served out in 1848, 
or nearly twenty ago. As to the ordi muzzle- 
loader, it is well known that during the excitement of 
battle it is very often wrongly loaded or overloaded, 
with all the evil consequences thereon; that the ram-rods 
are often shot away; and, while injuries to the lock can 
never be repaired in the field, guns missing fire from the 
nipples getting stopped up are not so easily put in order as 
the ziindradelgewehr, the cartridge of which can be easily 
knocked out with the unloading rod, in case it should have 
repeatedly missed fire. 





HEAVY ORDNANCE IN RUSSIA. 


For the following very important article we are indebted 
to the Proceedings of the Royal Artillery Institution—an 
institution of which we fancy not one of our readers in five 
hundred has heard. It is, with the exception of the intro- 
ductory paragraph, a translation from the Russ Military 
Journal, and we need hardly add has never before been 
published, save in a very select circle, in England. The 
article possesses immense value at the present moment :— 


The two following papers do not belong to the series of papers 
on “ Foreign Rifled Artillery,” * but their intrinsic interest has 
led to their translation for these “ Proceedings” independently. 
The first is extracted from the Russian Military Journal of 1863, 
and calls for no particular comment. It describes the progress 
made at that date in the introduction of rifled guns for field and 
other services. The second is a much more important document; 
it professes to be the text of a report presented in April last to 
the Emperor of Russia, by a commission which included 
among its members General Todleben and many other officers of 
distinction, and it embraces the whole question of supply and 
rifled ordnance of the heaviest calibre for the fleets and fortresses of 
the Russian empire. It details experiments with nine large steel 
guns, none under seven tons in weight, and is worthy of more par- 
ticular attention from the parallelism of much of the inquiry with 
those which have been conducted by the Ordnance Select Com- 
mittee in this country. The paragraphs are not numbered, nor 
the guns distinguished by any references in the French version, 
from which the present is a translation, but they will be here 
designated as follows :— 

A, so-called Qin. gun of 74 tons (apparently 245 mm. or 
9°65-in.), shunt rifled. 

B, a gun of 121 mm. or 8°58-in., rifled. 

C, a second 8°58-in. gun, shunt rifled. 

D, a third 8°58-in. gun, French rifled. 

E, a fourth 8°58-in. gun, smooth-bored. 

F, a gun of 281 mm. or 11°00in, smooth-bored. 

G, a fifth 8°58-in. gun of Blakely manufacture, Parrott 


ng. 
H, a sixth 8°58-in. gun, shunt rifled. 
I, a seventh 8°58-in. gun, rifled on the Prussian system, and 
breech-loading. 

Guns A and B burst respectively at the 66th and 109th round, 
with charges that were certainly excessive. Gun A, 45lb. of 
powder and a shot of 269 lb.; gun B, 33 lb. of powder and a shot 
of 220lb. The English guns of 7} tons used in the competitive 
trial of 7-in. muzzle-loading rifled guns in 1864-5,f were not 
taxed beyond charges of 25 lb. of powder, with shot of 110 lb. 
One of them reached 630 rounds without any symptom of failure 
further than that action, partly mechanical partly chemical, of 
the inflamed gases on the grooves and interior which occupies so 
much space in the Russian report; two others have fired 422 
and 431 rounds respectively. They have been since bored up to 
8-in. guns. The reasons assigned for the bursting of the guns 
seem prompted . & needless desire to save the reputation of 
Krupp’s steel. ey evidently burst from over work, and the 
misgivings of those unnamed persons who conceived thereupon 
doubts as to the resistance of large steel guns cannot be regarded 
as altogether unreasonable. 

There are several points to which the reader may be specially 
referred as bearing on questions but recently examined in this 
country. :— 

(1) That the life of a steel gun used with charges not exceed- 
ing ith (s44) is only rated at 250 rounds (sections 12 and 15). 

(2) The unqualified preference expressed for rifled guns over 
smooth-bored guns of larger calibre but of the same weight (sec- 
tion 15, 2). 

(3) Evidence of the indifferent shooting of a Blakely gun rifled 
on the American plan with a copper expanding base (section 17). 

(4) Evidence of the general superiority of breech-loading guns 
rifled on the forcing system adopted in the British and Prussian 
artillery, in point of accuracy (sections 18, and 20). 

(5) Proof of the satisfactory performence of breech-loading 
guns with a charge as high as 27°5 lb. (sections 20, 24), although 
it is very evident that neither the quality of Krupp’s steel nor 
the mechanical means employed to prevent escape of gas are as 
yet a complete security against that guttering of the end of the 
bore and the sides of the breech-piece which leads to the neces- 
sity of occasionally re-facing the corresponding surfaces in the 
Armstrong system. 

(6) Indications of defective centering in the Prussian system 
of breech-loading from which the British system is free (sec- 
tion 22). : 

It only remains for the translater to apologise for a certain 
obscurity and hesitation of style which may be criticised in these 
pages. He has endeavoured to reproduce the French version 
before him as faithfully as possible, and it is curiously charac- 
terised by those defects; whether ‘they belong to the original, 
and whether that is in Russ or German, is to him unknown 


I—Proceedings of Foreign Artillery; Translated from Russ 
Military Journal, No. 5 of 1863. 

“The artillery department is now engaged chiefly on the sub- 
ject of the introduction of rifled ordnance of large calibre. 

“The field artillery is already equipped with twenty-seven 
rifled batteries of 216 brass rifled 4-pounder guns, and an extra 
number of 12-pounder rifled guns besides is in course of pre- 
paration; and as steel is at last acknowledged -to be the best 
metal for ordnance, 4-pounder steel guns have been ordered at 
the Prince Michael Factory, on the understanding, however, 
that their manufacture should not interrupt that of ordnance of 
a larger calibre. These 4-pounder guns are to constitute a 
reserve of the field artillery until they are substituted for the 
4-pounder brass guns, when these latter become unserviceable. 

“Thus the question of supplying our field artillery with rifled 
ordnance may be said to be settled; but we have yet to equip our 
o * Vide vol. iv., p. 843. ¢ Ibid, p. 389, 








siege our ships and forts, with guns of a large calibre. On 
this point it has teen only doviiied that then quae should bo 
made mostly of steel, and to load at the muzzle. Until now the 
labours of our ordnance t have been directed towards 
the perfection of ordnance on the muzzle-loading system, which 
must be principally adopted for our naval and siege artillery, as 
well as in our ; but to meet fully the requirements of the 
sea service, it is intended also to arm our ships with breech- 
loaders, which are more easily worked in a narrow space; there- 
fore, trials are now being made with Wahrendorf’s breech-loadi 

30-pounder guns ordered in Sweden, and with 6-pounder rifl 


steel guns with a contrivance for loading in breech on 
Krainer’s wedge principle. 
“As muzzle-loaders of a large calibre, it has in the 


meanwhile been resolved, for the purpose of more speedily arm- 
ing our forts with rifled guns, to convert the brass and cast iron 
12-pounders and 24-pounders (about 600) into rifled ordnance. 
Special sums have been assigned for this work, and the rifling is 
to be done at St. Petersburg, Keif, Briansk, Novo Georgievsk, and 
Kerson. Yet these guns are to be only in temporary use until the 
160 12-pounders and 150 24-pounder long range guns ordered at 
the Prince Michael Works are turned out. The last order for the 
24-pounders has, however, been latterly rescinded, seeing that 
the means are wanting at these works to melt a sufficient 
quantity of metal for a 24-pounder long range gun; and even 
after the erection of thirty-two more furnaces, the want of a 
forging hammer will be found to be a great drawback. Owing 
to this, only one 24-pounder long range gun for trial has been 
ordered at the Prince Michael Works; it is to be made with a 
cast iron coating like that of the 60-pounder steel guns already 
supplied by Krupp. Should this class of ordnance prove suc- 
cessful, it is intended to order their manufacture at the Prince 
Michael Works, when every means will be afforded for casting 
and forging of a large calibre. The committee are of 
opinion that a works should be improved and extended, as it 
is certainly very desirable to have a steel factory of our own 
within the empire. There is no doubt but that with all the 
essential means, and after a fair trial, in six years time the Prince 
Michael Works will produce the same its which have been 
reached by Krupp. 

“In the meanwhile, to possess ourselves of capital steel ord- 
nance of large calibre for service against iron-clad vessels, there 
is projected a 9-in. steel gun, weighing 230 lb. to fire a charge of 
35 lb. (Russ), with.gn elongated cast-iron projectile. Such a gun 
has been ordered of Krupp, on the condition that if, with the 
alterations proposed by him, the guns prove serviceable, he is to 
have an order for fourteen more, of 9°-in, and 10°75-mm. calibre ; 
these latter to fire with a charge of 501b. (45 Ib. Eng.) 

“ Exclusive of these guns the special attention of the ordnance 
department is given to cast-iron guns. of e calibre cast on the 
American principle, on a hollow core, as well as to guns fastened 
with hoops, or twisted round with wire. Hooped guns of the 
largest calibre, i.e., 120-pounders, have been ordered at the 
Olonetz Works on the Ural. ‘Trials on an extensive scale are 
still being carried on with these ; with the view of promoting the 
trials still further iron hoops for eight guns of the following 
calibres have been ordered at Paris, 12, 24, 60, and beg ory es 
for throwing shells, while at the same time orders have been 
issued to Belgium and to the Kama Volkinsk Works for rings to 
bind 24-pounder cast-iron ordnance. . .. - 

“Captain Blakely has received an order from the Russian 
Government for ordnance of a | calibre, the choice of 
the metal and the method of manufacturing the guns them- 
selves being left to his own judgment. Inthe meanwhile, anti- 
cipating the introduction of strengthened guns into our artillery, 
it is intended to found a special technical establishment, and to 
endeavour to secure the services of this gentleman in preparing 
the manufacture of steels guns, and in strengthening steel and 
cast-iron ordnance. . 

“ As we have arrived at the conclusion that our guns must be 
made principally of cast steel, our greatest desire consequently is 
to increase our steel works. The question of cast steel in its 
application to coast defences bears the same significance now as 
did that, at first, of rifling small arms. . 

“The ordnance committee have called the particular attention 
of our Government to our situation with regard to cast steel. 

“Tt has, firstly, been proposed by our ordnance department to 
extend the Prince Michael Works by erecting twice as many fur- 
naces as there are now (sixteen), and a steam hammer equal to 
Krupp’s. 

? ndly, a well-known foreign manufacturer of Berger steel 
guns is found willing to establish at his own cost, near St. 
Petersburg, a large factory for making steel ordnance, whilst an 
order has been given him for four guns of 4-pounder and 12- 
pounder calibres, 

“Thirdly, an officer enced in metallurgy has been sent 
abroad to study the Bessemer and other cheap systems of steel 
manufacture, with a view to their application at our own 
works. 

“Fourthly, the manufacturers of the Ural have been 
requested to follow up the Bessemer m of making steel 
cannon, a promise being that, in the event of their suc- 
cess, influence should be exerted to procure them orders; in con- 
sequence of this Demidoff’s heirs have agreed to commence the 
casting of iron on the Bessemer principle. 

“In addition to all these very im t measures relative 
to rifled cannon, numerous others have been decided upon, or 
are being experimented, The questions more prominently con- 


cerned with these are on solidified powder, iron a 
breech-loading fire-arms, and on very, valuable ofterstions 
improvements in our manufacturing establishments. _ 

“The results of trials with solidified powder in America have 
induced us for the first time to cause a preparation of 
five pouds of the same powder at the Okhta Works for experi- 
ments (1 pouds=36'11 Ib.). 

“The adoption of iron field carriages is already ordered; 4 
carriage for a siege gun is projected; the drawings of new iron 
carriages for our forts have received Imperial approval, and 
according to these, 200 gun carriages for our coasts are already 
in course of construction. 

“We have long ago tested breech-loading fire-arms, but now 
an order is sanctioned for 120 experimental rifles for cavalry and 
infantry. Breech-loading rifles of Green’s pattern have been 
ordered to be supplied to our ooters in the Caucasus; 
an order for 3,000 samples of these has been issued to America, 

“The Tula gun factory, with the Imperial sanction, is to be 
handed over to private management, while it is submitted for 
approval that the artisans and others engaged at the various 
factories be exempt from obligatory labour. 

“ Three new arsenals are to be established, at Tiflis, Petrofsk, 
and Ust Laba, in the Caucasus, and new rocket works at Nicolief, 
those at St. Petersburg to be removed.” 

(Zo be continued.) 





Tue London and North-Western have just been condemned in 
£87 11s. damages for late delivery of a consignment of oysters from 
Castlebar to Herne Bay. 
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As we stated some time ago, the works of the tunnel under 
the Liffey, so important for the union of the chief arteries of 
communication of the sister island, have been temporarily 
stopped. This suspension of these works has not been in any 
way due to engineering difficulties, which were being satis- 
factorily overcome under the management of Mr. Mathew E. 
Talbot, C.E., but simply to one of those cases of commercial 
paralysis which have lately affected so many undertakings. The 
importance of the work will be understood when we state that its 
completion will affect the communication between the Kingstown 
and Dublin, the Midland Great Western, and the Great Southern 
and Western Railways—thus connecting the north-west, south- 
west, and south of Ireland with both the harbour of Kingstown 
and the quays of the river Liffey. By its means a passenger 
carriage, and, what is more needed, a cattle truck, could be taken 
through, without any break, to the furthest stations on any of 
those lines. Were the western pier at Kingstown, at present 
utterly useless, converted into a commercial wharf, and a third line 
of rails laid down on the Kingstown line for goods’ traffic, as far as 
its junction with the Dublin Trunk Connecting line, any amount 
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the present immense_local passenger traffic on the Kingstown and 
Dublin line. The works were commenced by Messrs. J. and C. 
Rigby, the contractors, of Holyhead, who, however, not being 
able to make satisfactory arrangements with the Dublin Trunk 
Connecting Railway Company, towards the middle of last April 
felt obliged to suspend the work. The Messrs. Rigby have, in 
fact, publicly stated their willingness to continue the works, 
thus showing that the many engineering obstacles, popularly 
supposed to stand in the way of the successful completion of 
the tunnel, only exist in the minds of people unable to form 
an opinion on engineering questions. It is true that, in the 
outhful days of engineering, or some thirty-five years ago, the 
ames Tunnel took fifteen years to complete, but then the 
elder Brunel had not the present greatly improved means to 
work with—he had not the skilled labour of the present day. 
While the information given by the borings originally made for 
the Liffey tunnel, greatly supplemented by the experience 
acquired by the works already executed, show that, at the depth 
bored for the excavations, the tunnel will pass through a remark- 
able firm bed of blue clay, the engineer of the Thames Tunnel 
had to encounter an unfortunately chosen bed of silt and mud. 
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In fact, it is certain that were it not for Brunel’s beautifui 
invention of his shield, the Thames Tunnel could never have 
— ~ saa ies 
e accompanying engraving shows a section of the wor 

which were taid out early this year by Messrs. R. Mallet and 
Burke, who, up to the present, are the engineers of this im- 
portant undertaking. The first question that will be asked by 
an engineer practically acquainted with the cutting and the 
maintenance of tunnels is, “ What covering have you for the 
tunnel?” The answer is that, at the very lowest point in the 
bed of the river Liffey there are twenty feet of covering, and, as 
if nature had p ly laid it out, the formation level in the 
tunnel is only some two feet over the solid bed of calp lime- 
stone known to be peculiar to the adjoining districts. Specimens 
of many geological and antiquarian curiosities were found by 
the resident engineers in the course of the excavations. The 
plant and materials are still on the ground, ready for immediate 
renewal of the works. The several portable engines in use were 
all furnished by Messrs. Garrett and Sons, of Saxmundham, and, 

at they all worked to the complete satisfaction 
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we sta’ 
of the kesident engineer in charge, Mr. Talbot. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





ENGINES FOR TWIN-SCREW PROPULSION. 
Srr,—I send you a design of engines of 200 nominal horse power, 
for twin-screw propulsion, on the reducing gear principle, calcu- 
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lated according to the Government formula, viz., the area of cylin- 
linder into 7 lb., the speed of piston being 600ft. per minute; the 
scale is small, being one-quarter of an inch to the foot. I have 
adopted this scale, as it is generally the one used by naval architects, 
or when manufacturers are tendering for engines for the royal navy. 
My chief object in forwarding you this sketch is to point out the 
advantages of this arrangement, in a mercantile point of view, for 
twin-screw propulsion. As far as I have seen uther designs the 
engines ga occupy the whole, or nearly the whole, breadth 
of the ship. Shipowners care little for the curve of grace and 
beauty of a ship so long as it does its duty in a cheap and efficient 
manner; and probably they look little into the space occupied by 
the machinery, leaving it entirely to manufacturers to give them an 
efficient working engine. This is all very well, but is it the only 
point engineers ought to study? Undoubtedly not. When a mer- 
chant takes a lease of a pan, lt he looks out for a substantial, 


commodious, and cheap building, one suited to his present business, | 


with ample room, should his mercantile speculations increase. So 
it is with ag op ey’ they expect the best return for their money. 
But how is this to be accomplished? Simply by giving them for 


less money a vessel of a greater a wer, more especially | 
owed b 


when freights are —_ It must be y all that the engine- 
t 


room is situated in the most important part of the ship, and it is 


our duty to economise this space to the utmost. I find that the | 


space occupied by these engines is 2,055 cubic feet—now this is for 
twin screws. I could name more than one instance where direct 
action engines of the same power, for a single screw, occupy 3,000 
cubic feet—and, try as I may, I cannot reduce this space; whereas 
this class of engine for a single screw only occupies 1,950 cubic 
feet. Now taking the average of our ocean steamers, on a 
voyage from Liverpool to New York and back, I consider with 


such an arrangement, and a ¢educed boiler 
power, using steam of a = pressure, the gai 

in the carrying power of the ship would be 
represented by a sum of £1,140, taking the 








freight at per ton. The scale of the 
drawing being so small I will point out 
the chief features of engines. For this 
power I would adopt four cylinders, work- 
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ing with a high degree of expansion, of 22}in. (diameter, 
le of 45 deg., connected 
to a double-throw crank shaft, pinions 3ft. diameter, and spur 
wheels on propeller shaft 7ft. diameter; the condensers would be 


stroke 18in., the cylinders lying at an 





simply injection, one air-pump to each condenser of the combined 
plunger and piston type, with one set of foot and delivery valves 
of an improved construction, with double the area, so as to prevent 
back-lash; this plan of air-pump delivers only half of the water 
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at each single stroke, thus equalising the power to drive it ; the 
water is di into a =~ hot-well, with an ample air 

so that the shock would be little felt. The main framing 

be cast along with the condensers, and is strongly bolted together 
at the centre line of vessel. There will be one valve casing for 
both cylinders, and the arrangement of guides, link motion, &c., 
resembles so much a locomotive with inside cylinders that little 
description is nec . The two feed-pumps would be worked off 
the crosshead of the fore cylinders, and the two bilge off the aft 
ones. Each boiler has two furnaces, as at A, A: instead of the 
flame and heated gases passing upwards and through the small 


LIGHT PORTABLE ENGINES. 

S1k,—As I presume you do not claim to be infallible, or attempt, 
like some of your contemporaries, to impart an air of infallibility 
to your journal by suppressing letters criticising articles which it 
may contain, I venture to hope you will insert the following 
remarks, on an article on “ Light Portable Engines,” which 
ap) in your last impression. 
ith some of your remarks I agree, from others I differ, 
and especially from your dictum that high eee and > 
measures of expansion are out of place in the farm- ; nor do 
I think that the practice of agricultural engineers really deserves, 
in any way, the encomiums you have passed upon it. Toa man 
agricultural engineers have manifested an almost total want of 
appreciation of those refinements which are essential to the 
economy of the steam engine. I may cite, for example, that 
although the sides of portable engine cylinders are sometimes 
jacketted, the ends never are nor ever have been by any firm with 
whose practice I am acquainted; and they do oe to under- 
stand the construction, or action, or value, of a ly good cut-off 
valve. I donot wish to be severe, or to state ming but the results 
of my own somewhat large experience in portable engines, and I ac- 
knowledge that portable engines, by makers of repute, so long as you 
give them coal enough, work well; but in their makers there is a 
= or total lack of that refined knowledge and practice shown by 

ocomotive superintendents and marine engineers. 
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I think if you will go over the calculations in the article you 
will see that they need correction. You say that an engine carry- 
ing 100 lb. steam expanded nine times will work up to 14}-horse 
power. This cannot be the case, as a deduction must be made for 
atmospheric pressure. The average pressure, as given in the 
article, is 354 lb., which would correspond'to 144-horse power; but 
from this must be deducted the atmosphere, 144 lb., and the true 
average pressure and the indicated power of the engine will be 
really but 21 lb., and 8°5 instead of 74). A similar error occurs 
regarding the large engine carrying 60 lb. steam. The average 
pressure required to give 16°8-horse power would be 421b., exclu- 
sive of the atmosphere, which you have omitted to deduct. 
Again, the weight of water to used is wrongly stated as 
295°5lb., whereas it is really 322 1b. This, it will be seen, makes 
an important difference in favour of the small engine. 

It is next assumed that the best result to be obtained from 
23 lb. of steam is a mech syd per hour. Surely, Sir, this is 
wrong. It has been repea beaten at sea, and on land I believe 
even by locomotives. How is it possible to account for the great 
difference between this and about 12 1b. only required on your own 
showing by theory. So far from considering 1-horse power from 
23 Ib. of water good work, I regard it as being very much the 
reverse. Again, you appear to lay particular stress on the defects 
connected with high speeds, Now I have had a fan running for 
the last three years almost day and night at 1,600 revolutions 
per minute; the bearings are little worn, and have never given 
trouble. One of the shafts in my shop—a long one, driving small 
tools— runs at 180. I never had a hot bearing on it yet. Railway 
axles run at a great without heating; why should not the 
crank shaft of a portable engine ? 

I shall not further trespass on P pad space at present, but I feel 
convinced that high pressures and expansion carry the day in 
the farmyard as they have elsewhere; and, with your leave, I may 
perhaps say —- in a little time as to the proper form for a 

rtable engine, which does not include the horizontal boiler but 
one far better suited to the intended purpose. 

Birkenhead, July 13th, 1866. J. HL. 

ur correspondent ts so severely on “‘our article” that we 

id think of replying to his letter at length in another page. We 
believe, however, that all that we intend to say on this subject at 
present admits of being said here, and we shall therefore not bring 
the weight of type to bear against him. We certainly set up 
no claims of any kind to infallibility; and we afford the best i- 
ble proof that we do not attempt to impart an air of infallibility 
by suppressing letters” by inserting ‘“‘J. H. L.’s” not very 
courteous communication. We regard these columns as being set 
aside for free discussion, the only credentials necessary to obtain ad- 
mission to them being honesty of purpose, courteous expression, 














Pe. 2” CAS 
CENTRE 





tubes, as in the ordinary boilers of this I make the flame pass 
downwards, and return to the ecg bp of through the 
bottom flue B. The flame then passes upwards h an uptake 
into the combustion chamber C to the back of the boiler, where it 
returns through the small tubes, and then up the chimney. 

The use of the bustion chamber is twofold—toconvey the flame 
and heated gases into the small tube chamber, and as a means of 
burning the smoke, which is done by introducing a current of 
heated air through small tubes —_—— the water space 
in front of the boiler, as at D. plan of introducing heated 
air into the combustion chamber has answered admirably for 








clear composition, and the presence of at least general interest in that 
which is intended for insertion ; and our readers and correspondents 
will we think, admit that they have always been afforded an oppor- 
tunity for expressing their opinions, whether these were or were 
not directly opposed to those which we entertained. We are sorry 
that our mdent’s experience should lead him to regard 
agricultural engineers as being behind ‘‘ locomotive su tendents 
and marine engineers” in theory and practice. e has cited 
—_ points in illustration of his statements, to which we 

ve the most complete answer. He asserts that agricultural 
engineers neither jacket the ends of the cylinders of portable 
engines, nor understand the use or value of a good expansion 

ve. Weshall not waste words in disputing an opinion that 
our correspondent must stand almost alone in holding, and which 
is really little short of a slander on the members of an important 
branch of the s eomague At the top of this page we engrave the 
cylinders of a 12-horse portable engine as constructed by one of the 
first agricultural firms in the south of England. “J. H. L.” will see 
at a gi that not only are the ends of the cylinders carefully 
jacketted—steam spaces being cast in the ne a > 
e ion gear is surpassing! t, a single eccentric cutting 
off for both cylinders. It wil hess ot form a neat little problem 
for “‘ J. H. L.” to make out the action of this valve, as he appears 
acquainted only with the ruder works of the agricul- 


to be 
We may add that it is not a theoretical 


tural engineer. 
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design, but is in actual use. As “‘a refinement,” we think this 
valve gear will bear comparison with anything ever produced 
either =e mgineers or | tive superintendents. And 
we could, without much difficulty, find parallel examples of 
refined ing 





enuity in the shops of more than one firm of agricul- 
tural engineers. We have gone over our calculations, and we 
admit that they do require correction ; but, s ly enough, our 
correspondent completely failed to detect where. The sub- 
stance of his first objection to the in question is that an 
engine carrying 100 lb. steam expanded nine times could not work 
up to 14}-horse power, b the atmospheric pressure must be 
deducted, leaving but 21 lb. effective pressure. Now if our cor- 
respondent had read our article carefully he would have 
seen that although the word ‘“‘indicated” has been some- 
what loosely used, it ly means total horse-power. The 
calculation to which he takes exception is purely theoretical, 
and we have expressly omitted any mention of atmospheric resis- 
tance, because we have selected the results obtained from condensing 














double-furnace land boilers, and I think a judicious t 
for co: eo ennai eel coswer aquely as well Se aes 
purposes, course the air admitted be regulated 
suitable valve gra' . There would be man-holes in front of 
boiler of the usual and likewise for getting into the 

flue and combustion chambers. Those man-holes would be filled 
with fire-bricks. "Where the boiler is not required to be below the 
water-line, a steam chest would be placed on the top of boiler. 


13, Gladstone-street, St. ’s-road, 
Southwark, July bth eek Joun G. Winton. 


Oe turning of a 6 upside down, by which it is converted into a9. 
e true weight of the water used by the large engine is 
265°5, instead of 295°5, as printed. Gur correspon 
— ; > ae the “a of 
e two engines is not quite so great as he imagines. 
in, while ing us to task for not deducting atmospheric 
resistance he hi commits the error of assuming that a deduc- 
tion of 144 Ib. would be sufficient. We must remind him that not 
only would the power of the engine ae vary with the state 
of the barometer, but that a deduction of 144 lb. is not nearly 
sufficient, as it does not include the resistance of the escaping 
steam, which cannot be much less in practice-—especially with a igh 
speed engine—than 2) lb.; therefore the true resistance will 
be about 17 lb., instead of the 144 1b. on which he so gravely insists. 
Our correspondent next states that it must surely be wrong to 
assume 23 lb. of steam as being required for a horse-power, pointing 
out very ae age A that better results have been obtained at sea, &c. 
We can only reply that no small engine has ever done better, 
as far as we are aware, without the aid of superheating appa- 
ratus, the use of which we have not contemplated in our 
article; and it will give us pleasure to receive and to publish 
authentic particulars of any experiment proving that a portable 
engine has ever worked up to fifteen effective horse-power 
with less than 345 lb. of water per hour unless superheating 
apparatus was used, as, for instance, on Wenham’s system. 
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In this matter we wish to deal as far as possible with facts, and our 
correspondent speaks so confidently that we shall not‘ask too much, 
we think, if we ask him to produce facts in support of his argu- 
ment that 23 1b. is an excessive estimate for the consumption of 
steam by portable engines. If “J. H. L.” had much practical ex- 
perience with quick speed engines, he would have known that no 
comparison can be established between the crank shaft and crank 

in of an engine, and a fan shaft or railway axle. Asa rule, both 
F shafts and railway axles run cool, because the strain or 


‘an 
ressure on the bearings is always in the same direction, and there 

is no such thing as “‘ knock” or pinching; a railwa le, indeed, 

cannot be screwed up too tight, as there is no lower , and even 


railway axles do now and then heat and that with her Majesty’s spe- 
cialtrains. If ourcorrespondent had ever been at sea, he would know 
how difficult it is to keep the bearings of reciprocating machinery 
cool ; and we believe that even an extended practical experince in 
quick speed portable engines would materially modify his views and 
lead him to regard a speed of 120 revolutions per minute as quite 

igh enough. It is worth observing that he has completely passed 





engines as a means of comparing the most fav ble p 

with theory, and we beg to our correspondent’s atten- 
tion to the fact, that after calculating the power developed in a 
cylinder 6,,in. diameter and Qin. stroke by 1001b. steam ex- 


panded nine-fold, the following immediately occurs :— 
“*This, of course, makes no deduction for loss leakage, 
radiation, back- re, or priming.” The entire calculation 


press 
applies to the power developed by a given quantity of steam apart 
from all deductions of any ki And as another illustration of 
this very obvious fact, we may point ‘out that further on in the 
article the engine in question is com; not with an 8-horse 
power nominal, as it should be if capable of working up to 14}-horse 
power, but with an ordinary 4-horse engine, which is capable 
of working up to about 8-horse power—that is to say, 
about the effective power of the engine described. Never- 
theless, an error does occur which we are happy to correct, 
unimportant though it be. The consumption of water is 
given as 164} lb., whereas it would really be 13541b. only. The 
mistake arose hastily taking the weight per cubic 
foot of steam from a table, and using as a multiplier the 
fractional weight in pounds of a cubic foot of steam with a 
|e of 1003 Ib. above the atmosphere, instead of the 
ractional weight of steam of 100 1b. total pressure. The error 
partly arose from the faulty arrangement of the tables used, and 
our correspondent has actually repeated it himself in the case of 
the large engi The weight of water which he gives—322 lb.— 
is correct only for steam of a total of 7B1b., and yet by 
his own calculations he assumes that the initial pressure is but 
100 Ib. instead of 114}, as it should be, to suit the weight of water. 
Our own figures are, however, also rendered erroneous in this case 





over without notice our argument in favour of a large boiler and 
ample surface. Possibly he reserves his criticisms until he has 
tested the vertical boiler to which he refers.—Ep. E.] 





PATENT LAW. — ote 
Sr1r,—I was much gratified at reading in THE ENGINEER of last 
week Mr. John Frearson’s letter on —— law, = — be 
contains man el my well worthy the attention 
our louie, ill you allow me, in my turn, to offer a remark 
on a point which I consider to be the most essential of The 
first thing the law should do for the protection of inventors should 
be to enable them to register without fee, or by a nominal ch 7 
specification with a view to officially establishing priority. A 
protection of this sort is accompanied with no danger to poms 
and is what inventors require above all, and what they ould 
insist by all means upon obtaining. It is evident that the only 
proper title-deed of their rights as inventors is to be sought in 
the a of their invention. By that the ought to stand 
or fall ; and their claim should be taken for valid so long and so 
far as no evidence to the contrary is prod a 3 means of an 
official counter-statement, giving the when, where, 
by whom, and how the same invention is known or otherwise in 
existence. This counter-document should be and 
hay gee! there is ome | * an Le 
to the registration o an 
tion. It should also be at all times open to an of the 
public to do so by the same simple formali by which the 
is allowed to file his tion, that is, Lo, tf 
counter-specification of the evidence to the contrary. such a 
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priority once 

rning @ t ~A becomes com: 

licy not to grant to inventors any right 

rane Anal at any rate they would preserve their 
ship. They at least would be in no worse condition 
those authors whose productions enrich publishers and booksellers 
and do eae to the community at large, while th j 
luxury of seeing their names on the title pages. Both the inventors 
who have invented and the public who benefit by useful inventions 
would then exactly know in what position they stand to each other. 

Manchester Free Library, Campfield, A. CRESTADORO. 

July 10th, 1866. 


PATENT RIGHT. 

S1m,--With your kind permission I wish to offer a few further 
remarks on the subject of patents. 

Practical men are divided inte two parties on this question, each 
firmly relying on the results of their e i and thought; and 
when one considers the fact that such a man as the late Mr. 
Brunel is to be numbered among those who have — patents 
to be unn , it becomes evident that, before they can be 
convinced of having held an erroneous opinion, some arguments 
more weighty and conclusive than those ordinarily advanced by 
their opponents must be produced. 

“ Now, all recent legislation in England on economic subjects has 
been grounded on the principles of political economy defined by 
men who have developed that science. Therefore, inasmuch as 
neither Adam Smith nor Richards mentions patents, and Mr. Mill 
only incidentally alludes to them, I have endeavoured, in my 
letter to Lord Stanley (a copy of which you kindly inserted in 
No. 548 of THz ENGINEER), to show what is really the position 
which they occupy. 

Those who attentively read that letter will be convinced, I 
trust, that it is a position clearly definable, and in its nature 
exceptional. 

Let us now consider in what way a correct theoretical foun- 
dation may be seen to leave baseless the common objections to 
—_ nestle ; ; P 
Patents, it has been éai fe inon 3, jit as exclusive 
licenses to trade in or mala d Pa msoditios are 
monopolies. But if it be true, as Ihave striven to demonstrate, 
that the value of inventions is not a relative but an absolute 
quantity, this objection falls at once to the ground. 

Again, the late Mr. Brunel, Sir Wm. ,.and others 
have objected to patents because the ‘plans of able schemers like 
themselves were thwarted by the rights of patentees who had 
never effected anything of use either to themselves or their 
country. But if, in ance with the th of the value of 
inventions, as I have laid it down, patents should not be granted 
except to those who could show some saving to beveffected by 
their inventions; and if, further, such patents should confer no 
exclusive right to the use of the invention, but only a right toa 
royalty in the shape of a percentage of the saving effected, then 
this graver objection would likewise, I presume, be obviated. 

These are some of the practical deductions to be drawn from 
a right understanding of the nature of the value of inventions. 

Commending it to the attention of “‘those whom it may con- 
cern,” I conclude my letter. H. N. CRELLIN, jun. 

1, Dorset-place, N.W., 9th July, 1866. 





: DRAGGING FOR THE ATLANTIC CABLE. 

Srr,—Will you or one of yout numerous correspondents have 
the goodness to inform me what arrangement is made to prevent 
th. possibility of cutting and lifting the new Atlantic cable in 
mistake for the old one? If I understand the matter rightly, the 
Great Eastern will first lay the new cable, and then return to mid 
ocean and grapple for the old one. It will be a serious affair if she 
finds the new one first. 

16, South Portland-street, Glasgow, 

July 16th, 1866, 


SUPERHEATING PROPERTIES OF PISTON RODS AND TRUNKS. 


Sir,—-The high temperature of piston rods compared with the 
temperature of the steam admit to the cylinder is a subject 
which has received very little attention. We are all familiar with 
the fact that pistons are effectually lubricated by the condensation 
of steam on the inside of the cylinder, and that a constant 
application of tallow or oil to the piston rod is indispensable to 
prevent abrasion and burning the packing; bat few engineers are 
aware of the fact that the i effect of the atmosphere, 
and that the cooling which attends the reduction of temperature 
during the expansion of the steam within the cylinder towards the 
end of the stroke, do not balance the heating of the rod caused by 
friction in the stuffing-box. In condensing engines with deep 
packing and piston rods out of truth by long wear, calling for 
tightly screwed up glands, the temperature of the rod, in conse- 
quence of friction in the stuffing-box, frequently reaches 50 deg. 
above that of the steam admitted to the cylinder. And in our 
long-stroke river engines, notwithstanding moderate pressure and 
considerable expansion, the tallow quickly burns on the piston rod 
if the gland be screwed up a little too tight. The close observer 
of these engines will find that the colour of the metal of the 
piston rods indicates that they are subjected to a much higher tem- 
perature than that of the steam. 

The question how far the heat imparted to the rod by the friction 
in the stuffing-box exceeds the loss of heat caused by radiation, is 
susceptible of positive demonstration. Experience shows that 
with packing of moderate depth, and rods of perfect parallelism, a 
steam-tight joint cannot be formed, or a good vacuum maintained, 
unless the gland is tightened to such an extent as to produce a 
friction balanced by a pull of 51b. for every inch of the circum- 
ference of the rod. Thus in the monitor trunks, 13}in. diameter 
42in. circumference, the minimum force necessary to overcome the 
friction of the packing will be 2101b. This multiplied by the 
Fhe of the pistons—which at sixty turns per minute is 480ft. -- 
shows that the friction of the trunk packing destroys 100°800 foot- 
pounds of power per minute, As this amount of motive energy is 
converted into heat, we have only to apply Joule’s equivalent of 
772 foot-pounds for each unit of heat to establish the fact that 
130 units are developed every minute, or 7,800 units per hour. 
The packing being a non-conductor the entire amount of heat 
thus developed will be imparted to the trunks, which, owing to 
their high polish and their being half the time exposed to the 
initial temperature of the steam, cannot part with the heat as 
rapidly as it is — by friction. It is proper to state that the 
assumed amount of resistance caused by the friction of the packing, 
viz., 5b, for eachinch of the circumference of the trunk, is invariably 
exceeded in practice, since in caseof leaks occasioned by want of uni- 
form thickness, the packing is tightened all round. Indeed, over- 
heating the trunks of the vibrating lever engine and charring the 
packing, is a common occurrence. An accurate record would show 
that the foregoing estimate of heat developed is far below the 
truth. The loss of heat within the trunk it should be observed, 
is quite inappreciable in practice, there being no circulation of 
air, besides which the small internal space is nearly filled by the 
links, not to mention the circumstance that the atmosphere near 
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The double trunk of Penn’s engine, with its diameter large 

enough to accommodate the vibration of the main 

with an exposed internal 7 its quite a different 
question. But with felting emai ied so as to pre- 
vent radiation from within, I venture to assert that even Penn’s 
trunk will be more likely to prove a superheater than “‘a 
refrigerator of maximum er.” E. 
June 26th, 1866. 

[We coul fe oe as stroke beam engines at work in 
London with 30 Ib. steam, the pi rods of which are never oiled 
from year’s end to year’s end, while the glands are only screwed 
down by the fingers, not sufficiently to produce any pressure but 
just enough to keep the packing from being blown out.—Ep. E.] 


ELECTRO-MAGNETIC MACHINES. 

Sim,—The description, in recent numbers of THE ENGINEER, of 
Mr. Wilde’s admirable improvements in the magneto-electric 
machine induces me to point out, if you will permit it through 
your columns, a variety of the principles embodied in kis machine, 
which is so obvious that it cannot fail to be hit ug@h by some 
inventor before long. \ 

My object in so doing is to warn “9 i one whom it,may strike 
against patenting the idea, seeing that I have a machine which I 
constructed upon the principle several years ago, although I have 
not thought fit to take out any patent for it. . 

It is briefly this:—Whereas Mr. Wilde, beginning with an 
ordinary magneto-electric machine, uses the current obtained from 
it to ¢' a powerful electro-magnet, and from this obtains a 
second and more powerful current, which, used in like manner, 
produces one imore intense, I, using only a single machine, 
pass the current obtained from its armatures through wires coiled 
round the permanent magnets in such a direction as to intensify 
their magnetism, which, in its turn, re-acts upon the armatures 
and intensifies the current. 

It is obvious that the amount of mechanical force which can 
thus be converted into electricity is only limited by the capacity 
of the iron for magnetism; just as the power of a steam engine is 
only limited by the capacity of the boiler for absorbing heat. In 
my machine I use two bar magnets, placed parallel with their 
opposite poles contiguous, and two pair of armatures, of the usual 
pattern, one pair revolving in close proximity to each pair of poles 
upon a brass spindle lying between the magnets; but I doubt not, 
that if the poles were inserted into magnet cylinders, as in Mr. 
Wilde’s machine, the result would be increased efficiency. 

16th July, 1866. J. MUBRAY. 











THE LONDON, CHATHAM, AND DOVER SYSTEM. 


THE present appears a fitting moment to explain the progress 
which has been made in the development of what may be termed 
the , Chatham, and Dover system, and the consequent 
value of the security offered to its debenture holders. This com- 
pany has, by dint of unprecedented exertion and untiring persever- 
ance, entwined itself with almost every one of the railways enter- 
ing London. It is connected with the South-Western at Long- 
hedge, and at present accommodates the local traffic to and from 
that railway maze—the Clapham junction. It has yet to widen a 
few hundred on its main line as far as Herne-hill, when it 
will receive the through trains of the main line of the London and 
South-Western. But for the temporary suspension of the con- 
tractors this would have been by this time completed, 

With the South-Eastern there is a connection at Beckenham, 
and, by means of a short spur thrown out from the Crystal Palace 
High-level line, it will connect with the Greenwich and Lewisham 
lines of the South-Eastern, giving to that company access to and a 
share in the Crystal Palace traffic. 

The Victoria station is jointly occupied by the Brighton and the 
London, Chatham, and Dover, and the two companies run side by 
side as far as Peckham, where they may interchange traffic for 
Greenwich, the Crystal Palace, London Bridge, and the East 
London or tunnel line. The section of the Brighton system known 
as the South London, and running by the side of the Chatham and 
Dover, will, it is expected, be open for traffic on the Ist of next 
month. All the lines of railway on the south side of London are, 
therefore, more or less associated or connected with the London, 
Chatham, and Dover. 

On the other side of the river the connection is not less closely 
identified with the northern lines. By means of the link or City 
junction the whole of the Metropolitan Railway is available for 
the southern trains, and, by means of the short curve just com- 

leted to Smithfield, the trains of the London, Chatham, and 
Dover and its. allies may pass direct to Moorgate, and thence, by 
the Metropolitan Extension, to Tower-hill, communicating, by 
means of an exchange station, with the North London and its 
powerful parent, the London and North-Western. The Finsbury 
Extension is now ready for this section of the South-Western and 
Chatham and Dover traffic, and will be in work by the end of the 
present month. Once on the Metropolitan line there is a mutual 
access to King’s Cross and Ludgate for the Chatham and Dover 
and the Great Northern trains. The Midland connection at King’s 
Cross will follow in due course, the works being pushed forward as 
rapidly as possible. The Great Western and the Chatham and 
Dover may communicate by two modes—either by way of the 
Metropolitan, or Underground, or from Victoria vid Kensington. 
A train starting from Ludgate may now make the entire circuit of 
London, and in its way it may communicate direct with or run 
over the South-Eastern, Brighton, London and South-Western, 
Great Western, Great Northern, and Metropolitan. It will ex- 
change passengers with the London and North-Western at the 
junction of the Charing Cross line at the Hampstead-road; with 
the St. John’s-wood and Hampstead line near Euston-square; and 
it may pick up or set down passengers for the Great tern at 
Liverpool-street, or land them at Finsbury. 
When the Metropolitan District is completed this same train 
may continue its course from Moorgate to Tower-hill, and ex- 

hange with p gers at Aldgate, going through the Thames 
Tunnel to Rotherhithe and Greenwich, and, curving round, may 
pass along Fenchurch-street, deliver or receive passengers at 
Cannon-street, run under the Ludgate station, whence it started, 
continue its course under the Thames Embankment, drop passen- 
gers at the Houses of Parliament, at Pimlico, at Kensington, and 
at Hammersmith again join the Metropolitan, and find its way to 
Ludgate, whence the passenger, by this second circle of railway, 
may be forwarded to any point on the east, south, or south- 
western coast. 

A very small amount of work now remains to complete the 
system of this vigorous undertaking. The Greenwich extension 
and junction with the North-Kent line has been brought to a 
standstill by a very unexpected decision. Last year the company 
proposed to cross Greenwich Park, at a spot where it was thought 
the vibration of the trains would interfere with the Observatory, 
and, in accordance with the suggestions of the Astronomer-Royal, 
the line was taken out of the park, and by a route perfectly free 
from objections of this kind. But opposition sprung up on the 
ee of the authorities, and the bill, for the short link of a few 
nundred yards, was rejected. The two ends are completed, the 
centre alone is wanted to give to the Chatham and Dover access 
to Greenwich and Woolwich and the river side, and from the 
South-Eastern to the Crystal Palace. About half a mile of line 
between the Elephant and Castle and Blackfriars is alone wanted 
to complete the four lines of rails to the junction between the 
main line and Metropolitan extension at the Loughborough-road. 
The bridge and approaches to the Victoria station are at this 

t but completed. Its enormously expensive junctions 








the cylinder cover is always at a comparatively high temperature. 
It has thus been shown that the trunk of the Monitor engines, 
instead of being “‘ refrigerators of maximum power,” as Mr. Isher- 
wood asserts, are always kept at a higher temperature than the 
steam which enters the cylinders, and, therefore must be regarded 
as superheaters, 


po whey Metropolitan at Farringdon-road and at Smithfield are 
finished. 

The widening of the bridge at Battersea, now rapidly approach- 
ing completion, affords, perhaps, the most remarkable instance of 
rapidity of construction of any work of its kind. The first stone 
of the extension was laid in 





ebruary last year; the river is now 








systems. The marvel is that they had not been increased tenfold, 
and that numerous collisions and casualties have not occurred. 
That these have not taken place is due solely to the admirable 
character of the si ing a) 3 on either side of the river. 
All this aries. which has acted ‘so prejudicially on the traffic and 
revenue of Metropoli extension of the London, Chatham, 
and Dover, will now removed. In afew-days so much of the 
widened portion of the bridge will be completed as will give two 
additional lines for cc across the river and thence into the 
Victoria station, each company having in fact its own separate 
and independent line. The bridge has four arches of 175ft. span, 
with a rise of 17ft. Gin. Each span is formed of seven ribs, but 
they are considerably deeper than those of the bridge first com- 
aca and they are cross braced in every direction, the whole 

ing firmly and rigidly bolted together so as to form one enor- 
mous knob of iron, over which the trains will pass without any 
of that vibration which was at times so painfully sensible before 
these additions to the breadth of the line were made. The ribs 
are of wrought iron, and more than 3,000 tons weight of it have 
been used in the work. The whole of the cross and rail girders 
are rolled beams, and, owing to the greater facilities which now 
exist in the manufacture of iron, are in all cases in one entire 
piece, thus providing additional strength. The bridge first con- 
structed was 33ft. 9in. in width; the addition now made to it is 
98ft. 9in., giving a total width of 132ft. 6in., or 52ft. Gin. wider 
than the magnificent bridge at Westminster. On either side of 
the river there is a land arch of 70ft. span, carried by flat girders 
of great depth and of massive proportions. The iron ribs of the 
river arches are bolted to cast iron standards, which rest upon the 
piers, and by this arrangement the whole of the framework is 
made continuous throughout. The land abutments were put in 
by the use of cofferdams, which, upon either side of the river, 
were the largest ever constructed. The piers were built upon 
caissons sunk to an average depth of 45ft. below high-water mark. 
Each of the cylinders was weighted with a load of 1,300 tons to 
test the foundations. At the low-water line cast iron girders are 
fixed between the cylinders, and also between the cylinders and 
the existing piers. Massive arches of brickwork are turned 
between the cylinders and between the old and new work, and 
upon these are constructed continuous piers of brickwork and 
masonry, corresponding in external ce with the old por- 
tions of the work. The new rails laid across the bridge are of 
steel. Along the whole length of the centre of the bridge will be 
a station common to the Chatham and Dover and the Brighton 
lines—the first instance, so far as we are aware, in which the site 
of a station has been formed on a tidal river. Such, however, is 
the enormous value of land in the neighbourhood that it has been 
found much more economical to bri a river for the purpose 
than to purchase the land. The effect of the additional accommo- 
dation now provided will be seen at once in the more frequent 
running of trains between the City and West-end, and with that, 
it may fairly be expected, a very considerable addition to the 
local traffic. ; 

Just at the moment when success seemed to be within the grasp 
of the company, after an expenditure of a nominal capital of 
something like twenty millions, after so much patient waiting for 
long-looked-for and: long-promised results, the whole property has 
become aoa ted to an extent almost without parallel in the 
history of English railwa; The price of the stock has fallen 
more than 50 per cent. within the last three months, and during 
the past week it drooped until it appeared that the day was! not 
far distant when, like some of the shares in the banks and finance 
companies that collapsed in the late panic, it might have been: 
for nothing. The three millions of ordinary stock of the company 
are not now worth more than one-fifth of its nominal amount. 

We have on former occasions directed attention to the heavy 
expenditure necessarily incurred in the construction of the Metro- 
politan and City extensions of this company, and expressed our 
doubts whether the traffic would be sufficient for some time to 
come to yield a satisfactory return on the nominal capital. But 
the present prices of the various descriptions of stock of the com- 
pany, representing, as it does, not more than one-fifth of the cost 
of the undertaking, should act as a caution to proprietors not to 
part with stock at such a ruinous reduction, and as an inducement 
to capitalists to secure what in a comparatively short time must— 
unless the traffic of the Chatham and Dover be an exception to 
that of all other railways—prove a remunerative investment.— 
Railway News. 





THE CASE OF EMPLOYING A WOMAN IN AN IRoN MINE.— 
A fortnight since there ap in the Journal particulars of. 
the death of a woman, which was caused by an accident in the 
Nantyclo Mine. At the inquest Mr. Lionel Brough, the Govern- 
ment Inspector of Mines, pointed out the illegality of allowing a 
woman to work in the mine, and stated that it would be his duty 
to lay the particulars of the case before the Secretary of State. 
This, we understand, Mr. Brough has done, and he has received 
instructions to prosecute the guilty parties. 

Fata CoLLieRY ExPLosion.—Four Lives Lost.—( From our 
Correspondent. )—At three o’clock on Wednesday morning there 
occurred at the Glebe Colliery, Fenton, North Staffordshire, an 
explosion of fire-damp, ‘resulting in the loss of the lives of four 
men, and the injury of a fifth man, who is not likely to recover. 
The colliery is the property of Messrs. Challinor and Ce., and it 
appears that on Tuesday night two men, named Samuel Burgess, a 
bricklayer, and Robert Emmers, a sinker, descended the shaft for 
the purpose of bricking it at a short distance from the extremity. 
They were strictly enjoined by the ground bailiff to use safety 
lamps, but they nevertheless, as soon as he had left the colliery, 

ed themselves of naked candles, with which they worked 
until three o’clock in the morning. By that time they had finished 
their work, and having cleared away the rubbish from the scaffold- 
ing on which they werestanding, removeda portion of the scaffolding, 
when (as there is every reason to believe) the gas confined below 
rushed through the opening and, communicating with the naked 
candles, led to an explosion. Burgess and Emmers were instan- 
taneously killed, and two more lives were lost in the followi 
manner. At the moment of the ome, a banksman nam 
Peake was wheeling a corfe over the shaft for the purpose of 
enabling the master sinker, a person named Briggs, to descend. 
The wagon was blown out of Peake’s hands, and he, overbalanci 
himself, fell down the shaft, a distance of nearly 200 yards, anc 
was killed. Briggs was frightfully injured, and is not expected to 
recover. In the furnace hole, situated 50 yards from the surface, 
and in a gallery running between the up-cast and down-cast shafts, 
a young man named Heathcote was working. He was blown out 
of the gallery, and falling down the up-cast shaft a distance of 
100 yards, was literally cut in two by coming in contact with 
an iron water tub at the bottom. His head and trunk were 
brought up the first time the tub was raised, 
his body was recovered some hours af 


and the remainder of 
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WILLIAMSPORT SUSPENSION BRIDGE, U.S., 
AMERICA. 


WE. are indebted for the following account of a somewhat 


ae toa Mr. A. P. Boller, C.E., published 
in the of the roatlin Tostitate This crosses the 
Susqu river at the foot of Market-street in the above city, 
and ata point where the river is nearly 1,000ft. wide. It was 
thrown open for travel during the beginning of last December, 
replacing the former wooden bri which was entirely swept 
away by the great flood of the previous March. The whole bridge 
cost less than 40,000 dols., and its construction occu about 
four months. e cables supporting the structure festoon the 
river, as it were, in five spans, each .200ft. in length, the inter- 
mediate towers resting upon the masonry of the ser pore. 
The general plan of bridge is known as the ‘‘ Murphy Military 
Suspension Bridge,” embodying some marked improvements and 
a ey which will appear further on. : 

The es, having a common versed sine, of 20ft., consist of five 
wire ropes for each side, of an inch and a quarter diameter, and are 
continuous from anchorage to anchorage. They were hauled over 
from one side of the river to the other by means of a windlass, and 
raised to their positions on the towers by ordinary block and 
tackle. The whole ten were stretched over the river and adjusted 
to place in little less than a week’s time. The ends of the cables 
are secured in f wrought iron thimbles, the wires bei 
frayed out by means of tightly driven sprags, the instertices re- 
maining being filled with lead poured in and well hammered. The 
thimbles are connected with the turn-buckles, which are 18in. 
long, by means of forged inch and three-quarter. bolts, with eyes 
on one end, and swivel-heads at the other. The turn-buckles 
screw upon 2in. rods, which entirely through the masonry. 

The anchor masonry is below the line of cables and above the 
foundation proper, a trapezium in form, 15ft. long in the line of 
slope, the front face being 8ft. 3in. high, and the back 2ft. 8in. 
Upon this slope the anchor irons, consisting of five 2in. rods, were 
laid, and solid masonry 3ft. high built upon them. The uniform 
width of the anchorage is 8ft. The whole masonry is built of 
heavy fiagging stones, Gin. thick and upwards, and is thoroughly 
grouted from top to bottom. Each anchoring mass contains 
thirty-six perches of masonry. The pressure is distributed over 
the masonry by means of four vertical 7in. Phoenix beams, against 
which, and at their centré, two parallel and horizontal i, Gomes 
bear, separated enough to let the ends of the 2in. rods pass between, 
and cast iron washers, for the nut to be screwed up against, com- 
plete the fastening. 

The towers, 27ft. high, supporting the cables, are in the form of 
a frustrum of a pyramid, battering at the rate of lin. to the foot. 
‘hey are built of white pine, 12 by 12 posts, mortised at their base 
into sills 12 by 14, resting upon the tops of the piers and abutments, 
which sills are connected at proper intervals by ties mortised into 
them. The hollow spaces between the sills and ties are filled in 
with cement masonry. These sills are continuous, i.¢e., each pair 
of towers is framed into the same set of sills. The legs of the 
towers are stiffened by having ties mortised into them and pinned 
with oak pins. The caps are mortised into the tops of the posts, 
the shoulders of the mortise being made square with them. 
Resting upon these caps are the saddles, also of white pine, in 
three pieces ; the centre one of which (l6in. deep) is bolted into 
each cap by lin. bolts. Each pair of towers are united together at 
the top by means of a 10 by 12 tie beam, bolted to the under side 
of the caps by means of the same bolts that secure the centre 
saddle pieces. An inch and a-half bolt passes through each pair 
of caps for attaching the truss rods to. 

The roadway is 18ft. wide in the clear, and is attached to the 
cables by means of white pine posts, 7in. square, hung together 
in pairs, with an inch space between them for the truss rods to 
pass through. These suspenders are so arranged as to divide each 
span into ten panels, all of which are 20ft. from centre to centre. 

hese suspenders have a slightly greater batter.than the legs of 
the towers, so us to slope towards the chord line of the cables 
when freely suspended. The cables are spread in passing over 
the towers, but cluster at the suspension posts, passing between 
them, and bear against oak saddles sunk into daps in the posts, 
and an inch bolt passing through both post and saddles completes 
the attachment. Nine inches from their lower ends, the posts are 
clasped by two floor beams, 6in. by 14in. each. bolted to them, and 
running far enough past the posts to support foot-walks on either 
side. These floor beams support the stringers. 

The outside stringers are packed chords, bolted to the floor 
beams, and are packed in two pieces breaking joint, each piece 
being 5in. by 12in. scantling. There is one joint for each panel, 
which joint is always over a floor-beam. The 3in. plank that 
composes the flooring is laid upon these stringers and spiked to 
them. The sway or lateral bracing is formed of 1jin. rods in four 
sora to each panel, starting from the upper series of bolts that 

asten the floor beams and the posts together, to which they are 
attached by means of an eye, and through which the above 
described bolts pass. At the point where they would intersect 
they are cut off, passing into a ring of sin. flat iron, against which 
the ends are screwed up and adjusted. The truss rods pass 
between the pairs of suspension posts, and are all of lin. round 
iron. For three panels each way from the towers the tops and 
bottoms of the suspension posts are connected directly with the 
bases and tops of the towers. The rods of the last panels (those that 
incline downwards) are secured to the bottoms of towers on their 
a sides; in other words, they pass —— the nearest legs 
of the towers, and are screwed up against the legs on the further 
side. They thus act as an additional tie and stiffener for the bases 
of the towers. The ends of the truss rods are screwed up against 
oak blocks, bearing against the floor-beams and the feet of the 
suspension posts. In order to allow for the stretching of 
the cables, a camber of 12in. for each span was framed 
into the bridge, and adds very much to the general appearance. 
It is intended eventually to put the foot-walk on, to pass 
through the towers, and provided for,in construction in the elonga- 
tion of the floor-beams. The railing will be a substantial Howe 
truss, 4ft. high. At pepe the bridge is subjected to a heavy 
amount of traffic, such as stone, lumber, cattle, &c., and it gives 
evidence to a surprising degree of stiffness due entirely to the 
peculiar system of trussing, in making the verticals act by thrust 
and the diagonals by tension. This general arrangement for sus- 
pension bridges was first practised by Mr. John Murphy, C.E., 
over the Gauley, in West Virginia, and also at Franklin, heer 4 
vania. But he used his diagonals to truss each panel separately, 
instead of trussing panels by attaching the diagonals to fixed 
ints, as is. the case in the above-described bridge, where the 
diagonals are secured to the towers for six panels out of ten in each 
span. Without the aid of the trussed railing, the effect of a heavy 
team passing over the bridge can hardly be felt until it strikes the 
span that we may be standing on, further than the slight tremor 
inseparable from all bridge superstructure, especially those of the 
suspension class. Without considerable modifications, the above 
a for suspension bridges is inapplicable to spans much 
above t. 





AN EXAMPLE TO BE FOLLOWED.—On Saturday last Messrs. 
Shand and Mason entertained all their employés at Hampton Wick. 
An excellent dinner was provided, and no pains were spared to 
render the day thoroughly enjoyable. Excursions thus organised 
promote good feeling between masters and men, and the Messrs. 
Shand and Mason’s example is worth following. 

SouTH KENSINGTON MUSEUM.—Visitors during the week ending 
14th July, 1866 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., 9,522; on Wednesday, Thursday, and Friday, 


(admission 6d.), from 10 a.m. till 6 p.m., 1,636. National Portrait | 


Exhibition, ~ | payment, 1,885. Total, 15,043. Average of corre- 
mding week in former years, 10,881, Total from the opening of 
e museum, 6,163,134. 





THE SUPPLY OF WATER TO PARIS. 


Tere are certainly few matters of more importance, or which 
> nag 4 prc nie digitearyae yo go vie pa 
than the suj @ great capital wi' ity of good water. 
The eed » 4 nothing pn behind them than their aque- 
ducts; and Louis Napoleon seems bent on sharing their glory. 
Few cities were worse supplied with water than Paris not long 
since. The first effort to bring the waters of a spring by conduit 
to Paris is said to have been made by a religious corporation at 
Belleville in the thirteenth century; the fountain thus supplied 

uced 160 cubic metres in twenty-four hours, In 1550 
is was rag one with only 200 cubic metres a day, or less than 
a quart per head of the inhabi itants. Nine-tenths of the people 
were left to help themselves from the Seine. The Belleville 
waters became a mor yp myer the hands of a few persons; Henry 
the Fourth reduced the privileges to four, and generously re- 
duced the supply of the palace to aid the inhabitants. He also 
established the first waterworks in the Seine, by the Pont Neuf, 
and known as the Pompe de la Samaritane, a name which, after 
the lapse of nearly three hundred years, is borne by one of the 
largest floating baths on the river, stationed near the same spot. 
In 1613 the same monarch commenced. the reconstruction. of the 
aqueduct of Arcueil, the waters of which source had been very 
famous in early times, but had fallen out of notice during the 
middle ages. place held this water in such estimation that he 
would permit no other to be usedin his house. Marie de Medicis 
carried out Henry’s plan as regarded the: aqueduct in question, 
but during the long reigns of Louis XIII. and Louis XIV. this 
source had been absorbed by concessions to favourites, and new 
waterworks had to be established on the Seine. At the-end of 
the seventeenth century Paris is said to have received only 1,800 
cubic metres a day, or about five pints per head. In 1782 the 
quantity had been gradually increased to 8,000 metres; but in 
1797 the canalisation of the Ourcq was projected. The work 
was commenced in 1801 by Girard, and terminated in 1822. 
The Ourcq is an affluent of the Marne, and the canal, which is 
uncovered, commenced at Mareuil and ended at Vilette—a dis- 
tance of sixty miles. Besides this source there were, last year, 
eighteen steam engines and two artesian wells in action, and the 
total supply amounted to nearly 200,000 metres in the twenty- 
four hours, or about twenty-three gallons per head for all Paris. 
Of this supply 105,000 metres were derived from the Oureq, and 
80,000 from the Seine. This quantity was found to be insuffi- 
cient; the Bois de Boulogne and the Bois de Vincennes require 
on Sundays, when the crowd is greatest, 35,000, the ornamental 
fountains and the sewers about 25,000, the three hundred street 
Sontaines or taps, which are open for the use of the public during 
three hours a day, about 90,000, and the private service about 
80,000 cubic metres a day. Not only was the supply insufficient, 
but the quality or condition of the water was unsatisfactory. 
The water of the Ourcq, besides being heavy and selenitical, is 
impregnated with the impurities arising from sixty miles of 
navigation; and the water obtained from the Seine, according to 
the report of M. Dumas, of the Institute, contained in the dry 
season one litre of sewer water to every forty-four litres pumped 
up, There was no doubt that the badness of the water—which 
no one can drink without some admixture with impunity—was 
the cause of much of the illness which attacked the inhabitants 
in dry seasons, and the authorities determined at last to try and 
institute a better state of things. 

Three hundred different sources and schemes were examined, 
and finally the project of M. Belgrand, the chief engineer of the 
waterworks of Paris—to whose courtesy we are indebted for the 
plans and explanations of the new reservoirs—was adopted 
the municipal authorities. After a careful examination of all 
the sources that offered themselves the choice fell upon two 
rivers of Champagne—the Dhuys, which rises between Chateau 
Thierry and Chilons, and the Vanne, which has its source be- 
tween Troyes and Sens. The former yields about 40,000 and 
the latter about 100,000 cubic metres of water per day ; their 
volume exhibited scarcely any diminution during the dry sum- 
mers of 1857-8-9; their waters contain no sulphate of lime, and 
less carbonate of lime than that of the Seine. 

The waters of the Dhuys are brought to Paris by an aqueduct 



































































leading to the upper reservoir; c, c, distributing for the 
waters of the upper reservoir; d, d, conduits the waters 
of the Marne to the lower reservoir; ¢, ¢, tubes leading into the 


lower reservoir; jf, f, distribu mains for the water in the 
lower reservoir; g, overflow pipe of the upper reservoir; h, over- 
flow pipe of the lower reservoir: i, discharge pipes of the upper 
reservoir ; j, di pipes of the lower reservoir; &, communi- 

i the two compartments of the upper reservoir ; 
1, communication between the two compartments of the lower 


reservoir. 

In each com it of the t reservoir there is a discharge 
ipe, which ptm thn wien, n , to be run off into the 
ower reservoir, and the bottom has a fall of 1 in 1,000 in order 
to facilitate the emptying. The waters of the lower reservoir 
may in like manner be run off into the drain which contains the 
distributing mines. The overflow pipes in each reservoir have 
their orifices at five metres from the bottom, and they give into 
the same drain. 

The foundation pillars, distant from each other five metres 
from axe to axe, repose on us earth, which was previously 
covered with from seven to eight metres of green marl. The 
outer wall of, the upper reservoir is 5)ft. in thickness, and is 
eonnected with the floer by-solings u of 6ft. long. The 
masonry of the circumferential wall is, moreover, strengthened 
by chains made of 14-in. iron embedded in the wall, and fixed by 
means of braces more than 2ft. in length. 

The groined vaultings of the lower reservoir are nearly 16in. 
thick at the apex; the covering of the upper reservoir is formed 
by arches two small bricks in thickness; their rise is about 32in. 
and their thickness only 3in.; the earth; above, planted with 
grass, is about 20in. deep, A slight inclination is given to the 
top towards the centre, in order to carry off the rain water, which 
runs down a pipe into the lower reservoir. 

The face of the outer wall of the reservoir is covered by a 
talus, turfed. 

The whole of the main of the reservoir are formed 
without hewn stone, which is only employed in the receiving 
tanks where the great valves are placed. 

The cost of the elements of the structure are given officially as 
follow :—Concrete foundations, formed of one part lime and ten 
parts coarse sand, 10s. 5d.; ashlar work, with mortar of one part 
hydraulic lime and three parts sand, 17s. 3d.; masonry of mill- 
stone, with two parts lime and five parts sand, 19s, 2d.; ashlar 
work of limestone for the upper parts, with one part lime and 
three parts sand, 17s. 3d.; millstone work, common, with two 
parts of sand and five parts lime, 19s. 2d.; millstone work, with 
one part ,cement of Vassy and three parts sand, 27s, 4d.; hewn 
stone work, roche d’Enville, 78s. 4d.; masonry of hard limestone 
hewn (per superficial metre), 6s. 3d.; scapple work, 12in. tarling 
(persuperficial metre), 9s. 8d.; rock work dressing, with 1 }in. mortar 
of half cement and half fine sand, 3s, 14d.; brickwork, Burgundy 
bricks, 53s. 

All the dressing is executed with the cement of Vassy, known 
as ciment Gariel. In all constructions to hold water it is, of 
course, highly important to have the surfaces as smooth as pos- 
sible, otherwise the foreign matter contained in the water, how- 
ever small in amount, will adhere, and the clearing becomes a 
matter of considerable difficulty, The Vassy cement is said to 
fulfil all the required conditions. Its chemical composition is as 
follow :—Lime 56°6 parts; protoxide of iron, 13°7; magnesia, 
1‘1; silica, 21°2; alumina, 6°9; waste, 0°5; total, 100°0. 

Its density when compressed in the casks in which it is sup- 
plied is 1:25, and although its cost price of 37°50 is raised in 
Paris to 67°50, the dearness is compensated by the advantages 
which it possesses as compared with the best hydraulic cements 
as a dressing for cisterns. 

The total t of the ex 
was 200,000 metres; the quantity of masonry, 70,000 cubic 
metres ; the cost is estimated at 3,700,000f. (£148,000) or at the 
rate of 22s. 6d. for each cubic metre of water to be contained in 
the reservoirs. 

The construction of these grand reservoirs was entrusted to M. 
Huet, engineer of the Ponts ct Chaussées, under the direction of 
M. Belgrand, and the contractors for the work were MM. 








in masonry, the section of which is egg-shaped, and measures 
78in. by 54in. The length of the aqueduct is equal to eighty- 
four miles. The water enters the reservoir of Menilmontant— 
one of the outskirts of Paris—at a point 356ft. above the level of 
the sea, and 272ft. above the low water of the Seine. The great 
reservoir which receives the waters of the Dhuys has a superficial 
area of five acres; the maximum height of the water is fixed at 
rather more than 16ft., and the contents of the reservoir is 
100,000 cubic metres. 

The form of the reservoir will be seen by the engraving on the 
next page. It is a semicircle attached to a rectangle of the same 
length on the longer side as the diameter of the semicircle.. This 
form was selected partly on account of the shape of the site, partly 
on account of the varying nature of the soil beneath, and y 
because it offers greater resistance to the surrounding earth and 
offers a large contents in proportion to the extent of its periphery. 
The reservoir is more than 300ft. long, and 230ft. along its shorter 
axis. The surface of the reservoir is nearly level with the sur- 
rounding ground, and the convex side rests against the earthwork 
of the fortifications of the city. 

The nature of the soil rendered it necessary to excavate in 
order to obtain a solid foundation, and the engineers took advan- 
tage of this fact to construct beneath the great reservoir a 
smaller one, to receive the waters of the Marne raised by the 
machines at St. Maur. This latter reservoir has a capacity of 
$2,000 metres cube. Beneath that portion of the great reservoir 
not oceupied by the smaller one the piers were, set in the solid 
ground ‘beneath, without excavating the clay that, lies between 
the pillars in question. 

The reservoir is divided into two equal parts by a»strong wall 
on the line of the perpendicular axis. These-two compartments 
are completely independent of each other, so thatione may be 
kept in use while the other is being repaired. or cleansed. An 
exterior tank serves as the meangnof.comecting the; and 
the reservoir; three large valves'situated in this reservoir govern 
three conduits, two of which communicate with the two com- 
partments of the upper reservoir, while the other traverses the 
reservoir without communicating with it, and passes directly into 
the distributing main. 

In our engraving Fig. 1 represents part of a vertical 
section on the line X Y (Fig. 3); Fig. 2 is part of a vertical 
section on the line WZ. The scale of these sections is double 
that of the plan itself (Fig. 3), which exhibits, to the left of the 
figure, the springing level of the lower reservoir, and, on the 
other side, that of the upper reservoir. Fig 4, vertical perpendi- 
cular section of the aqueduct which conducts the waters of the 
Dhuys to the reservoir. Fig 5, vertical section on the line of 
the axis of the conduit of one of the great valves, formed in 
gun metal, after the Herdevin system. Fig. 6, vertical section of 
the same, at right angles to the preceding. Fig. 7, view of the 
under side of the valve corresponding with Fig. 5. a, conduit 


for direct distribution of the water of the Dhuys; 0, }, conduits would 





joined together, the whole was tested 


Garauchot and Loroque, and we may add that though the waters 
of the Dhuys and the Marne are now shut up in almost complete 
darkness the curious may gain a view of the interior by means of 
a spiral staircase and a gallery which runs round the upper edge 
of the smaller reservoir. 

The other great reservoirs which exist in Paris are those of 
Passy and Belleville, and these contain but 40,000 and 36,000 
cubic metres respectively, therefore the new reservoirs of Menil- 
montant are alone nearly twice as capacious as the two just 
named, 

Another reservoir is about to be constructed at Montrouge, at 
an altitude of 260ft. above the sea, to receive the waters of the 
Vanne. When this is finished Paris will be supplied with 140,000 
cubic metres of potable water per day, or more than eighteen 
gallons per head of the whole population, besides 120,000 cubic 
metres of the waters of the Marne for cleansing and irrigation. 























































How THE ATLANTIC CABLE WAS SPLICED.—The operation of 
splicing a cable of such length and importance as the Atlantic Tele- 
graph, is a labour which involves the utmost scientific and mecha- 
nical skill, for a faulty joint might delay the working of the wire 
for weeks. How it was made on beast the Great Eastern may, 
however, be very simply told. The end of the cable, stowed in 
the aftermost tank, was brought out, and about six fathoms’ length 
of its wire and hemp covering untwi and while this was bein, 
done the same operation was going on and to the same extent wi 
the shore end which was picked up from the buoy. In this manner 
the Seago oro insulator was quite laid bare, and then the gutta- 
percha itself was cut away for a considerable length of both por- 
vions. re -—_ of cop ye eye yy rom 
each end, and the two joined together close ting. Eve 
copper wire plaited together was of a different length that 4 
which it was bound, so that at no one place were any two joints 
Every junction. too, was firmly bound round 
further by strong soldering. When the 
conductors had been thus, as it were, welded together to the per- 
fect satisfaction of the electricians, another class of workmen came 
upon the scene—the men who insulate with gutta-percha. This is 
the most important work of all, and every step in its long process 
is watched with the most scrutiny. With fine ds of 
softened gutta-percha, about as broad and not thicker than an 
ordinary tape, they envelope the conductor in fold after fold, each 
laid transversely to the other, and each as it is wound round 
having its edges —— firmly together W the L .. of a small 
spirit As the operation progresses the ins: compound 
is ——_ . thicker eels till The whole core is a with a 

omogeneous mass as ii ious to water as granite 
aE EOE 
the sea, an e huge coils in e 8 having been i 
through to ascertain the 
perfectness of the splice by a series of messages to and from the 
telegraph-house. An ordinary conversation was carried on with 
very rapid signalling, and the result was that in a short time the 
oint with the shore end was pronounced absolutely faultless. The 
ight si were as strong and as distinct to follow as those which 
made by a common Morse needle,—T'imes, 





near each other. 
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TO CORRESPONDENTS. . 

—— Eprrion of THE ENGINEER és published for 

'OREIGN . CIRCULATION. edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*,.* We beg to call the attention of our 
below, and to state that the large circulation 
compels us to go to press at an 'y hour 
publication. Advertisements, to ensure insertion, 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received that time must neces- 
sarily stand over till the following ication. 

*,* We cannot undertake to return ings or manuscripts, and 

to 


A. H.— We have already a first-class free library at the Patent-office. 
AMERICAN.— There is no such work in existance, nor do we think it would pay. 
H.C. C.—We are not aware-that there are any valid objections to the balanced 


rudder. 
H.G.—Mr. Shields’ work was published by John Weale, 59, High Holborn, 1861. 


Mr. eee Saatley sts ere a oe , 
M.— The heaviest on the Metropolitan and St. John's Wood line 
will be \ in 27, not.1 in 25, as stated in our last ion. 

A. M. (Dumfries).— Bourne's on the Steam Engine; Bourne’s Treatise on 
the Screw ; Modern Marine Engineering, by N. P. Burgh. Order 
through any 

WASIKER.— 


bookseller 

The vertical height of a governor is determined by the actual’ »gth 

of the arms from the point of suspension, not from the point where they .vuld 
intersect, if the suspending pins. 

8. S. - We know little or nothing of the anti-incrustator to which you refer, and 
we cannot any ite opinion on the points you have raised. It 
appears to us, however, that it may be used without risk. 

H. C.— The scheme is very old. The 
Jed by a similar 
in question is obviously 

HALF-LENGTH STOCKING Looms, — M. E. de R. 
Jardin Zoologique, No. 14, Ghent, Belgium, wishes to know where he can procure 
@ machine of this kind. We cannot advertise makers of machinery, but we 

would recommend our t to their attention. 


apt to work loose, and when they are, they rust and set so fast that the boss must 
be broken to get the blade out. Hard wood will not answer asa key. tis pos- 
sible that in skilful hands something might still be made of the idea. 
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ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, tf preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118. 6d. 
frag taken, an extra charge of two shillings and sixpence per 
e€ made. 
THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE: all other 
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163, Strand, London, W.C. 
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MONITORS AND BROADSIDES, 


THE daily press seldom finds itself called upon to deal 
with questions of scientific interest apart from those con- 
nected with the armaments of nations, yet the manner in 
which such — as the construction of guns, ships, 
and even small armsare treated, displays such an absence of 
intelligent appreciation of probabilities and accurate know- 
ledge of facts as to be highly unsatisfactory. “ Popular” 
writers on such subjects appear, indeed, to know 
nothing of moderation. They are always either violently 
denouncing or warmly advocating particular schemes. 
it becomes impossible to resist the conclusion that of their 
own knowledge they write nothing; and that whether 
they shall write for or against a given novelty depends 
solely on the hands into which they first fall, and the 
proclivities of those who “coach” them up in matters of 
which they are virtually more or less ignorant. For 
years the American Monitor system has had every con- 
ceivable defect attributed to it in this country. Even 
Captain Coles’ turrets were but feebly advocated in the 
morning papers; and the American Monitor, without 
free-board, could not find a friend possessing influence 
enough to be permitted to say a word in its favour. At 
last, however, a Monitor has come to England and ap- 
parently frightened the gentlemen of the press out of 
their wits. It is now impossible to praise the Dictator or 
the Miantonomoh too highly ; while the broadside ships 
in the possession of which we once gloried are regarded 
as objects worthy of nothing but contempt. Now all 
this seems to us to be unreasonable. We have ourselves 
written against the Monitors, while as yet they had given 
no proof of their seaworthiness ; but we have always 
urged that for coast defence they would prove extremely 
useful. The voyage of the Monadnock round Cape Horn, 
and of the Miantonomoh to this country, supplied evidence 
that the Monitor system was suited for something better 
than guarding the entrance of a harbour or protecting a 
land-locked bay ; and we at once pronounced in favour of 
the system, and urged that we should immediately enter 
upon the construction of a Monitor fleet. But we cannot 
think that the alarm felt for the safety of our naval power 
rests on any more solid foundation than a foolish panic 
caused by the arrival on our shores of a single ship which 
wasnot expected. Monitors are exceedingly formidable craft, 
and we should by no means be without them. But American 
Monitors are not the most favourable specimens of the 
class which it is possible to construct, nor is it clear 
that their superiority over broadside ships is so great that 
we should cease to build broadside vessels, or that the 
result of an action between a Monitor and a broadside ship 
must invariably terminate in favour of the former, as the 
Times and its followers would have us believe. 

A little examination will show that although the 
Monitors may be, and we honestly believe are, perfectly 
safe sea-going vessels, they are not, and never can be, 
perfectly or even approximately comfortable in the sense 





in which English sailors understand comfort. The Mian- 
tonomoh is as uncomfortable forward between decks as it 
is possible for a ship to be; low, dark, and crowded with 
machinery and “traps” of all kinds, The men have no 
facilities for messing or sleeping, such as are to be found on 
board our smallest war ships. . The ward-room and 
aes cabin are comfortable enough; but when at sea, 
ough 


al the ventilation leaves nothing to be desired the 
total, or almost total, absence of daylight on a long voyage 
must be seriously felt. All the up draught then takes 


place through the funnel and turrets. There are absolutely 
no open hatches over the boiler and engine-room, and we 
understand that the stokers suffer severely in consequence; 
the jtemperature in the stoke-hole, notwi ding the use 
of the fans, rising now and then to as much as 150 deg. 
The result of our own examination leads directly to the 
conviction that for long service on foreign stations the 
Monitor a is unsuitable, and that even our American 
friends will not find it easy to maintain perfect satisfaction 
among the crews of such ships as the Monadnock or the 
Dictator, unless they are afforded.more time ashore, and a 
more extended leave than we would find it convenient to 


grant. : 

It is impossible to deny that the fighting powers of the 
Monitors are tremendous; but we must not, therefore, 
underrate the power of our own shi Vessels of the 
Bellerophon and Minotaur classes could fire about twelve 
rounds from 12-ton guns per minute against the Monitor. 
The Miantonomoh carries four guns, each of which can be 
fired but once in three minutes as a rule, a little faster at 
a pinch. Thus with her four guns she could do little more 
than fire one shot for the Bellerophon’s six. It will be 
urged that the Bellerophon could not hit a Monitor, and 
that the Monitor’s guns would be more powerful than any- 
thing we possess. e propriety of the first objection we 
admit, the validity of the second we dispute. It is true 
that it would be far from easy to strike the Miantonomoh, 
for example, especially at long range, while she could 
pepper her broadside foe to fearful purpose. But the 12- 
ton gun would easily pierce the thin laminated armour on 
the side of this Monitor; and it is quite possible that at 
short range it would not be quite so difficult to hit her 
between wind and water as many believe, and a single 
shot would probably suffice to sink her. English captains 
have found it necessary to sink a foe ere now, and have 
accomplished the feat with a couple of shots lodged in the 
right place; and whatever may be said of the Dictator, or 
ships of her class, it is certain that the Bellerophon could at 
short range plump a shell right through the side of the 
Miantonomoh. As saguils the power of the 15-in. gun, 
we wish to impress on our readers that at short range little 
or nothing depends on the gun ; the projectile can perform 
no more work than that previously stored up in the powder, 
and as a result the penetrative or smashing power of shot 
is almost exactly as the weight of powder burned, irre- 
spective of the dimensions of the gun. With 60lb. 
charges we know that the 12-ton gun is at least as safe as 
the l5in. gun; and whereas it would be a work of some 
time te smash up a great section of the Bellerophon’s side 
with guns fired once in threeminutes, the rapidly delivered 
salvoes of the broadside ship would probably result in 
crippling the turrets of her foe, or in sending her to the 
bottom. If instead of the 15-in. gun the Monitor carried 
the 12-ton gun, and abandoned the port stoppers which 
now render loading so tedious, the case would be materially 
modified; but we are speaking now of Monitors as they 
are, not of them as they might be. But setting aside the 
question of ordnance altogether, it is evident that the 
Monitor is exposed to a fearful danger from which the 
broadside ship is almost exempt. A vessel. rising 
but thirty inches out of the water could be run 
over with the utmost ease by a fast handy vessel 
of large size with a free-board of some twenty feet; and 
there is little doubt that vessels with a long over- 
hanging bow would be quickly designed specially to run 
Monitors down. Against the running-down theory, how- 
ever, it is to be borne in mind that the Monitors are more 
handy than any ships we possess ; and that an attempt 
to run one of them down which did not prove immediately 
successful would, in all probability, entail the total de- 
struction of the broadside ship by the guns of her anta- 
gonist. Again, the Miantonomoh is by no means to be 
taken as a specimen of the greatest things which the 
Americans have accomplished. It is not quite fair to set 
a ship of some 1,500 tons in comparison with one of three 
times the size, and it is absolutely certain that we have no 
1,500-ton ship afloat which the Miantonomoh would not 
“chaw up” in fifteen minutes. That the Bellerophon 
might give a good account of the Miantonomoh is pos- 
sible. That the two most ros ships in our navy 
would together prove a match for such gigantic Monitors 
as the Dunderberg we really doubt ; and the mention of 
the Dunderberg leads us on to a fact on which we have 
previously dwelt. We have already stated that the 
designs of the Miantonomoh, &c., might be improved 
upon ; and it is not difficult to see in what way a turret 
ship might be built here which could no more be pene- 
trated by any gun known in America than the shell of a 
tortoise can he broken by the peck of a sj w. Wecan 
produce armour plates 10in. thick, for example ; 
Americans cannot—and such armour a Monitor could 
carry both in her turrets and on her sides; while our 
turrets, again, instead of being mounted on the central 
spindle alone, would be fitted on the infinitely superior 
system invented by Captain Coles. 

Monitors we must have, sooner or later, if we wish to 

successfully with Americans, They constitute craft 
admirably adapted to out the most important opera- 
tions of naval warfare. But it is only in actual warfare 
that their good qualities can become apparent; and we are 
disposed to believe that under all circumstances they will 

uire, on foreign stations, to be accompanied by broad- 
side ships in which proper accommodation can be provided 
fora crew. We shall be wrong if we neglect to provide 
ourselves with a Monitor fleet; nearly as wrong if we 
abandoned the construction of b ide ships. Each 
possesses special advantages for particular purposes, which 


co 





it is futile to attempt to combine in a single hull. We 
have little sympathy with these who denounce broadside 
men-of-war, still less for those who denounce Monitors. 
We have brought the former to as great a di of perfec- 
tion as they are apparently capable of receiving just now. 
Many of our buil slips and dockyards are empty, and 

sooner they are occupied by a fleet of Monitors in 
course of construction the better we shall be pleased, and 
a eee «Oe ee 


STRENGTH OF RAILS, 


Tue stren of every structure, simple or compound, 
depends, line the nature of the seateetel as canatani 
upon two circumstances, viz., the area and form of its 
section. The importance due to this latter particular has 
not by any means received that amouut of attention which 
must be bestowed upon it before we can ever attain to the 
most economical distribution of material, either in rails or 
many other examples of the application of iron to engi- 
neering p' The former condition, viz., the absolute 
sectional area or amount of material requisite in a beam or 
girder of any description, has been fully attended to; but 
there engineers for a long period stopped. They appear to 
have considered that when they made a bridge strong 
enough they had done their work satisfactorily, and pro- 
vided a beam carried its load without undergoing more than 
the orthodox deflection, there was nothing more to be de- 
sired. In a confirmation of these statements let us consider 
the shape of the cast iron beams in. vogue previously to the 
experiments of the late Mr. Eaton Hodgkinson, who was one 
of the first to demonstrate that something more than mere 
sectional area was required to construct a as it should 
be. The results of his labours and deductions completely 
demolished the ideas entertained on the matter up to that 
time, and practically proved that what might be now 
termed a misshapen beam was inferior in strength, al- 
though pom a larger sectional area, to one properly 
proportioned and of a form theoretically correct. It is not 
too much to assert that with respect to bridges we have 
certainly not yet discovered or invented that form which 
will allow of the most economical distribution of material 
consistent with the requirements of the case. In a word, 
we have not yet lighted upon the minimum section. Have 
we dnoreed this engineering philosopher's stone in one 
single instance? We certainly have not been so fortunate 
wit to rails, although it cannot be said to be for 
want of trial, since at one time or another almost every 
conceivable shape has been laid down for the express 
purpose of experiment, and with a view to reach 
a result so desirable. An error _—_ to our subject 

resents itself in one of the early forms adopted for rails. 

e allude to the fish-bellied rail, a shape long since ascer- 
tained by experience to be in no respect so well or econo- 
mically adapted to the exigencies of permanent way as 
other forms of section. A theoretical mistake, especially 
affecting the value of the fish-bellied rail, was committed 
in assuming the bearings to be immovable—an evident im- 
possibility. Consequently all calculations respecting the 
duty of a rail asa girder were re vitiated. It must 
be borne in mind that a rail, from the duty it has to per- 
form, cannot be treated as an ordivary beam with regard 
to the distribution of metal or form of greatest resistance. 
It may be called a very bad subject for an engineer to 
operate upon. Theory would apportion the larger of 
the metal in the bottom flange ; but practice, and, indeed, 
necessity, compels about two-fifths of the whole to be 
placed in the upper table to form a bearing surface 
for the wheels. {t has been demonstrated beyond a 
doubt that, weight for weight, which in point of cost is the 
great desideratum, a fish-bellied rail can be replaced by amore 
appropriate one of another section, and therefore it is no 
wonder that the former has become a “ thing of the past.’ 
It occasionally happens that a material is, comparatively 
speaking so cheap that whether a little more or a little less 
is used than what is actually necessary is not of much con- 
sequence, With ordinary wrought iron this can hardly be 
said ever to have been the case, and the statement 
becomes far less true when that material is replaced 
by its present rival and probable successor, steel. It is 
now certain that at any rate the bearing surface of our 
rails must be peel | of a material more durable than 
wrought iron and more capable of resisting the abrading 
influences to which it is subject. Any experiments bearing 
on this point have a great interest, enhanced in proportion 
to the increase of expenditure incurred by the substitution. 
If economy be a desirable feature in the apportioning of a 
material ranging in price from £7 to £8 per ton, it mes 
still more so when it rises to from £15 to £30. With the 
greater demand for steel rails will doubtless come a decrease 
in their present price, but it is questionable whether at pre- 
sent an increased demand might not have the contrary 
effect, and temporarily raise instead of lower their cost. 

How is it that so very few of the innumerable experi- 
ments bearing upon the art of construction, strength of 
materials, and other 7 of professional interest have 

roved really conclusive! The reason, we imagine, will be 
ound in the want of analogy between the conditions and 
circumstances attending the experiment and those occurring 
in actual practice. here is always some link missing, 
some allowances to be made, and when the supplementary 
calculations are performed, it is assumed that the results 
of the experiments are tantamount to those which will in 
reality afterwards ensue. It may be ed, on the other 
side, that to carry into effect the absolute conditions of 
practice would involve an amount of labour and expense 
not warrantable under the circumstances, and in many in- 
stances unattainable by any meansshortof what would render 
the experiment an experiment no lon _ Very recently 
experiments have been undertaken with a view to ascertain 
the strength and deflection of various rails composed of 
iron, steel, and iron and steel combined. The distance 
between the supports was equal to five feet, being rather 
more than double that in permanent way. Con- 
sequently, however accurately the set and deflection ma 
have been determined with reference to the data ado 
they are by no means conclusive respecting what is really 
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Ellon he oqual tothe ordinary vecrng of fle tho. runt 
en as equal to the ordi i e resu 
would haw been more pad pene allowing for the dif- 
ferent mode of action in the forces opin That such 
an ment would be open to the objection mentioned 
above, there is no doubt, but it is, after all, only a question 
of degree. Considering the sectional area alone, it. is 
evident that if two rails of the same quality of metal 
have exactly the same area but a different and that 
one bears a greater strain than the other, its superior 
strength is due to the difference in form. Some years ago, 
in the infancy of the permanent way, it was asserted, by a 
high authority on the subject, that there would be very 
little use in determining the best form, considered in a 
pure theoretical light, for a rail, since, as we have just 
mentioned, it would be impossible to adapt it for practical 
use. While acknowledging the force of the argument, we 
do not at all concur in its application. On the contrary 
there is very little doubt that, had the best theoretical 
form been determined from the first, railway companies 
would have been saved a good deal of expense and outlay 
in endeavouring, by the rule of thumb process, to arrive 
at a conclusion which might have been pre-established for 
them. In this, and all similar matters, let the best form, 
theoretically speaking, be first determined, and practice will 
demonstrate how near an approach can be made to it. It 
’ is of no consequence how apparently incongruous the ideal 
form maybe. Examples abound in which the “right theory ” 
has been rejected from this very cause, and yet, after a 
few slight modifications, has been universally adopted and 
recognised. 

Reverting to the late experiments on rails we find they 
embrace a considerable variety in both form and material. 
Confining our attention to those standing first on the 
tabulated list, viz., the steel rails varying in sectional area 
from 6’5square inches to 7°6 square inches, we have a mean 
area of 7°2 out of seven specimens experimented upon, and 
a mean breaking or ultimate strain for that area of 31°60 
tons, giving as a mean ultimate strain per mean square 
inch 4°37 tons. Calculating from these data, the strength 
of a corresponding iron rail will be found to be a 
little more than one-half of that exhibited above. Asa 
manifest proof that the whole of the sectional area is not 
utilised, and that an increase of strength is not necessarily 
obtained by an increase in size, it may be mentioned that a 
Bessemer rail withstood an ultimate strain of 4°8 tons per 
square inch, while another only reached to 3°8 tons, although 

-ssessing an additional square inch of area. The double- 
Seed d rails give good results, as might be imagined from 
the fact that they are exclusively used, whether made of 
steel or iron, on the London and North-Western line. 
would be interesting to test some of them before being laid, 
and again after they had been run over for some time, when 
turned, and to compare the results. A great deal has 
been advanced against turning rails, and probably with 
much justice, but the apparent economy is so considerable 
that nothing short of a crucial experiment will suffice, and 
peceege not even that, to convince companies that it is a 

tter plan to get rid of their rails or re-roll them when one 
side is worn, than to turn them upside down, and so make 
the most of them. The amount of metal in the steel rails 
does not appear to influence their deflection and set, for 
we find a rail deflecting 9°1 inches, while one of its com- 
panions having a square inch less of metal deflects only 
3°25in. The relative depth of those two specimens may 
be different, but even if they were the difference could but 
be sufficient to account for a discrepancy so exceedingly 
wide, Their respective sets are as 0°056 and 0°742. 
Although no turned rails are tested yet, a Chalk Farm rail 
much worn was experimented upon: it gave the highest 
ultimate strain per square inch of the whole seven tested. 
At the same time it is worth noticing that it possessed the 
least amount of metal, the difference in area between it 
and the largest being 1°12 square inches. This fact would 
argue well for the mere strength of turned rails, and tend 
to sLow that wear does not impair their utility in this 
respect. 

Of rails constructed of iron and steel, in which the 
former metal may be supposed to form the beam or girder 
portion, and the latter the bearing surface or face, there 
were only three specimens operated upon, but they were 
quite sutficient to indicate at once a falling off in the 
strength. With a mean area of 7°69 square inches, the 
ultimate mean strain per square inch was but 3:3 tons. 
Two of these three specimens were of exactly the same area, 
and were tested, one with the steel portion upwards and the 
other with it downwards. Itis to be regretted that there is 
no information afforded respecting the manner in which the 
rails first began to fail, but from the results of these two 
examples it appears that the lower flange yields first. 
With the steel part downwards the rail bore a greater 
strain than when upwards, in the ratio of 1°12 to 1; but, 
nevertheless, the rail failed by the breaking of the steel, 
leaving the iron entire, Again, with the steel upwards the 
failure took place by the iron giving way, the steel re- 
maining intact. This is only what would be expected, but 
the other case is remarkable, for it might reasonably be 
supposed that the difference in the strength of the material 
would have been more than sufficient to counterbalance 
any tendency in the lower flange to be the first to give way. 
It has been contended that when our railway bridges 
come to be made of steel, as they undoubtedly will, the 
deflection will be greater, ceteris paribus, than in those 
constructed of iron. The two experiments just quoted, 
however, seem to confirm the reverse of this supposition, 
as the deflection when the rail failed by the giving way of 
the iron portion was nearly double that occurring when 
the steel portion gave way first. One is certainly inclined 
to consider it rather too late now to make experiments 
upon iron rails, but we have before us the results of the 
testing of nine specimens; yet in striking an average we 
shall only include six of these, as the experiments made 
upon three bridge rails cannot be considered satisfactory 
or conclusive respecting the real strength of that particular 
form. The examples in question first cracked through the 
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area of 5°83 square inches, and a mean ultimate strain of 


only 0°94 tons per square inch—a result unaccountabl 
low and inexplicable, save on the above assumption. It 


a pees in ne Oe unless the position of the bolt- 
oles with respect to the supports in the experiment were 
precisely analogous to that which they would occupy in 
the permanent way, the results recorded are fallacious. 
Considering that the distance between the supports in the ex- 
periment wasmorethan double that usually adopted in actual 
practice itis extremely probable, judging from thesmall strain 
causing fracture, that a bolt hole occurred where it ought 
not. fact, if the rails were bond ‘fide specimens read 
to be laid, the case must have been so, and the failure is 
easily accounted for. The remaining six experiments give 
a mean area of 7°4 square inches and a mean ultimate 
strain per square inch of 2°5 tons, thus showing a further 
decrease of strength in comparison with the compound 
rail of steel and iron. A Chalk Farm rail, a deal 
worn, bore, within a few pounds, the same ultimate strain 
per square inch as other new and unused rails, Fer gs 
demonstrating that the strength of rails is not affected by 
meresurface bearing. A flangerail wasrelatively weakerthan 
those of another form in the proportion of 1 to 1°3 nearly. 
Looking at the results of the experiments as a whole, the 
advantage appears to rest with the double-headed rail, 
although it cannot be said that they are conclusive respect- 
ingany particular section. Solong as double-headed railsare 
employed principally for the double work got out of them, 
it is certain that no improvement will take place in their 
shape. Again, an equality of metal in the top and 
bottom flange, however conducive to utility, is at total 
variance with theory. It was a close observation of the 
manner and particular portion of the beam that first 
gave way that enabled the correct form of cast iron beams 
to be arrived at, and in future experiments on rails an 
equally minute investigation will amply repay the trouble 
and care devoted to it. We shall conclude by observing 
that some experiments on the strength of joints of rails 
would be a valuable addition to our present knowledge on 
that all-important item of permanent way, for it will be 
universally admitted that whatever the section of the rail 
may be, the making of a good joint is still a problem in 
practical engineering remaining to be solved. 


THE DISPOSAL OF MATERIAL IN CONSTRUCTION, 

In designing works, either engineering or architectural, the 
next point to be determined after the correct theoretical dis- 
position of the design generally, will be the materials most 
suitable to meet the several strains and resist destructive 
influences most effectually. The two questions, indeed, 
stand in such intimate relation to each other that one will 
depend almost wholly on the other, and the nature of the 
design will determine, with little room for doubt, the kind 
of material that must be used in its construction. 

It is not an uncommon error to assume that the theo- 
retically best materials and designs are those for invariable 
adoption in practice, for occasionally engineers will furnish 
designs admirably suitable in themselves on general prin- 
ciples, but at the same time quite unsuited to the position 
and climate for which they are destined. Let us take, for 
example, India, or aay other tropical country, and it will 
be evident to those who have acquired any portion of their 
experience in such climates that the engineering works, as 
well as the dwelling-houses, must be designed subject to 
other conditions than home and theoretical practice would 
suggest. In many situations iron bridges would be in 
every respect more suitable than stone or brick structures, 
and possibly cheaper in the first cost, everything con- 
sidered; but almost to a certainty subsequent ex- 
perience would demonstrate the mistake of selecting 
a material so liable to alteration from excessive changes 
of temperature, and so subject to the destructive 
influences of heat and moisture. In certain situations 
where large spans are inevitable and the beds of rivers are 
of great depth and composed of shifting sand, iron becomes 
at once a matter of necessity, and whether expensive or 
cheap it must be adopted, but for situations where stone or 
brick arches can be erected even at some additional ex- 

nse, they will always be found more suitable, and in 
ote with surrounding objects. Constantly recurring 
expenses, such as that of examining and painting ironwork 
are best avoided, especially where a little work is spread 
over agood deal of country and much time is lost in trans- 
miiting labour from place to place. Such kind of work as 
requires a minimum amount of looking after will always 
be found most suitable where works are isolated, and 
subordinate agency is not often best, for which reason 
masonry structures are of very general adoption in India 
and the colonies. They are often very rude because very 
cheap, and although home-educated engineers are disposed 
to sneer at their simplicity and want of finish, there is no 
doubt that bridges and drains of good sound reliable work 
are better suited to the climate and situation than the most 
elaborate brick or iron structures. 

It is not necessary, however, to seek for anomalous dis- 
position of material so far from home; we have within our 
reach in the metropolis examples enough of the misapplica- 
tion of material. An exceedingly common mode of con- 
struction in railway bridges is a brick parapet built upona 
face girder—a contrivance that at once strikes the observer 
as being unsuitable and out of place. The object of the 
parapet is merely to screen the passing trains from view, 
and for this purpose ten or twenty tons of brickwork are 
added to the weight of the structure, and heavy girders 
have to be provided for the purpose of supporting their 
weight. Brick parapets of this kind are not only expen- 
sive and inapplicable, but they are out of all taste, for 
every one of any observation sees that they are unsuited to 
the purpose they have to fulfil. It is not too much to say 
that in every case the object could be achieved at a less cost 
by a light lattice girder sheeted with iron or zinc; and if 
any regard were to be had to appearance—usually the last 
consideration —the whole taight be tastefully painted. 
The brick parapet, generally without panels or projections 
of any kind to relieve some hundred and fifty square feet 


bolt-holes, and then tove asunder, evidently breaking up | of dead wall, is simply an outrage on the taste of the 
piecemeal. Taking a mean of the three cases we have an | 


passers-by. We hear continually of the want of taste 





— yed in our metropolitan engineering structures, 
and must confess that whatever coos Gay may pos 


sess on other there is but little reason to 
felicitate —_ on their. beauty. — now oy So 
our largest railway bridges just comp shows 
a Se effect of rude. et ceotinine ornament— 
sa mark—may be to a structure of good design and 
tolerable ap ce, While the work was in an incom- 
plete state we had some hope that it would more than pass 
muster, but now that we see the whole crowned by a row 
of balls or knobs of heaven knows what style or period 
of design, we have only to lament another addition to our 
répertoire of metropolitan disfigurements. . . 

m this digression we return to our legitimate subject, 
and again find in bridges.examples of the improper dis- 
posal of material. To quote one example of many, South- 
wark Bridge is an instance of the injudicious application 
of material, The piers are carried up between the arches, 
forming a bridge of stonework to take the thrust of the 
cast iron arches. This is an evident mistake in pringiple, 
for, of course, as each arch is of itself supposed to counter- 
act the thrust of the adjoining arches, the more directly , 
they abut against each other the better, and the introduc- 
tion of a second joint of abutment for each arch is worse 
than useless. 

In many of our suspension bridges, again, may be observed 
asystem of construction the propriety of which is more than 
doubtful. It is usual to support the saddles over which the 
chains pass by stone piers, vice iron or eventimber would be 
more suitable materials to resist a compressive strain with 
vibration, a certain degree of the latter disturbing element 
being always to be apprehended. But in some of the 
more recently designed suspension bridges iron has been 
adopted as the material most suitable for supporting the 
chains; and in one notable example—that exquisite struc- 
ture spanning the river at Lambeth—we have structural 
details and artistic refinement so exquisitely blended 
together as to redeem, so far as suspension bridges are 
concerned, every error of the past, and, indeed, the worst 
that can be apprehended for the future. No doubt we 
shall be told that the Lambeth Bridge was very cheap, a 
fact that we are already prepared to assume from the fact 
of its being so exceedingly nasty; but to our thinking an 
engineer would have shown more wisdom in declining to 
prepare such a design than in compromising his reputation 
as a man of taste, 

In architectural works, no less than in the conceptions of 
the engineer, do we mark the frequent misapplication of 
material; and in no style or order is this more striking than 
in the Grecian, the characteristic features of which are 
columns supporting transverse blocks of stone, forming 
the architrave and surmounted by the pediment or 
triangular gable formed by the slope of the roof. 
This is just the arrangement that would be found most 
suitable if a hut had to be built with a number of logs of 
wood, and a very judicious disposal of the material it 
would be ; PB) sam 1g stone is the material to be used 
the circumstances are changed. We have a material little 
adapted to tesist ‘transverse strain, and consequently un- 
suited to the manner in which the Greeks invariably dis- 
posed it. We do not for a moment question the merits of 
Grecian architecture in the artistic sense, but on engineer- 
ing grounds it must be admitted that there is much in it 
that is clumsy and uascientific; the material is beyond all 
doubt erroneously disposed, and is excessive in quantity. 
The argument in favour of their principle of construction 
is that these edifices have lasted for ages unimpaired, but 
when the immense mass of material that enters into their 
construction is considered their durability is easily under- 
stood. The same mode of reasoning would apply to 
Cyclopean and Druidical remains, which, although of the 
rudest form, have lasted as long as the best specimens of 
construction. The legitimate application of stone is in 
situations where it is simply in compression, as in columns 
and arches; and when submitted to a transverse strain, as 
in cornices and corbels, the leagth must be restricted to 
narrow limits. 

In framed structures, whether of iron or of timber, the 
misplacement of material is but too frequent—cast iron is 
found in tension, wrought iron in compression; tie beams 
made of stiff and short grained timber, whilst the struts 
andraftersare of tougherand more pliant wood. These errors 
of construction no doubt arise in most cases from ignorance 
of the strains that have tobe dealt with, but not unfrequently 
from want of knowledge of the properties of the materials 
used, and occasionally from both combined. When half- 
educated men design a timber roof, it is just as likely 
as not that they work on the principle that the tie 
beam supports the king vost, and accordingly they 
give almost twice as much substance as is necessary 
in order to withstand the transverse strain. Examples 
of this kind of misapplication might be multiplied, but 
we shall proceed to note one or two of the commoner 
modes of misusing material for decorative effect. The 
most prominent of these, and that of most frequent 
occurrence, is the use made of cast iron. Whenever a 
Cockney villa is intended to be something superlative, we 
have the railings, balcony, door fittings, and, in short, 
almost every part of the face that is not of plaster, 
made of cast iron—a material that for such an 
application possesses but one solitary advantage, which 
is cheapness. It is brittle and wunenduring, quite 
unsuited to the representation of finely cut or angular 
work, and, above all, is unsatisfactory on esthetical 
principles. Mr. Ruskin denounces without qualification, 
and most properly, the use of cast work for purposes of 
ornament, for one very good reason, that it conveys no 
impression that labour has been expended A. wn its pro- 
duction : where sham filagree work can be produced in any 
—as at a penny or two-pence a pound, it is not likely 
that it will convey a feeling of satisfaction to the minds of 
any but ironmongers and old ladies of the Grundy type. 
Ornamentation in cast iron is bad enough when forced 
upon us in every shape and form in our dwelling houses; 
but when engineers attempt to cover bad designs and 
conceal the features of construction with castings, we have 
indeed, a bathos—an utter abandonment of truth and 
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refinement in construction. It is evident that there are 
still many of our more eminent engi ‘who hold ‘that 
art forms no of their legitimate studies. Not seeing 
the want of i 
public opinion, they ignore the necessity for beauty in con- 
struction al er, and will not even call in an architect 
to advise with them in the general design of the work in 
hand. But we have happily several examples of engi- 
neering works treated artistically, which serve to show that 
ugliness is not their essential attribute. As such we may 
ro to the metropolitan pumping station at Crossness. 

xteriorly the buildings are designed to combine utility for 
their purpose with artistic effect, and the result is highly 
satisfactory. The ornamentation is nowhere redundant, 
and yet is quite sufficient’ to relieve a very considerable 
extent of building. The interior is even more fully 


treated than the exterior; the arrangement, disposal of- 


material, and colouring of the engine rooms all show that 
beauty of effect has been regarded equally with construc- 
tive detail. If, then, in a situation so completely isolated 
from public resort as Crossness, care and attention can 
be employed in the arrangement of the works, there can 
be little excuse for neglecting such an important matter 
in the metropolis, where designs are daily looked upon 
and eiitded ah least, mentally—by some thousands of 
passers-by. It is by no means uncommon for a great 
pe cre work to come near being a success in its archi- 
tectural effect, and at the finish to turn out a failure; the 
whole may be marred by the addition of lamps or knobs, 
or some other contrivance wholly unsuited to the design, 
and the effect spoilt for ever. Or, on the other hand, the 
work may fail to ever impress the mind with a feeling of 
satisfaction for want of some finish, such as colour or 
gilding would give. Bronzing is hardly admissible, as it is 
but an attempt at deception, and scarcely less vulgar than 
wood graining, which the whole world seems devoted to. 
Gilding and colour will give all the enrichment that could 
be desired to wood or iron structures, and both applica- 
tions are legitimate in that they are nothing but what they 
profess to be. 


THE AMAZON AND THE OSPREY. 

Most ominous to our naval prowess, within sight, so to 
speak, of the American Miantonomoh, was the late 
disastrous collision in the Channel. That a well appointed 
man-of-war, scarcely twenty-four hours at sea, should sink 
a small passenger steamer; that this very war steamer, 
should be ma | by this very collision with a smaller 
vessel, must indeed excite anxiety for the behaviour 
in actual combat of vessels yet untested in this way. 
The strange part of the matter is perhaps the con- 
flicting reports which are current about the build of 
the Amazon. Whatever the English public say about 
Mr. Reed’s ships, Mr. Reed can have no complaint against 
the English press for not defending them. During the 

week it has teemed with leading articles, and letters 
y “ Lovers of Justice” and others, which could not have 
been more favourable to the Chief Constructor if they had 
been written on official paper, and in the Controller’s 
Department of the peasy Dealing with a t 
public and national calamity, they carefully avoid the 
mistakes that apparently occasioned, and the harrow- 
ing scenes that followed, the collision. They dwell chiefly 
on the excellent qualities of the foundered man-of-war. 
We read that “the Amazon was built at the Royal 
“ Dockyard, Pembroke dock, in South Wales, from 
“ designs furnished by Mr. E. J. Reed, the Chief Con- 
“ structor of the Navy, the object being to replace the 
“ Rinaldo class of war-sloop, which steamed at 10} knots 
“ only, with a faster and more heavily-armed ship, with- 
“out greatly increasing the tonnage.” Careful stress is 
laid on the favourable account of the ship by the Con- 
troller of the Navy. In a late return to the House of 
Commons, Admiral Robinson says :—“The armaments of 
“both types were very inferior to the Amazon’s, though 
“the changes made in the armament of the Rinaldo class 
“ (changes be it observed, upon the Amazon’s design) 
“ have Soonuht them nearer upon a It is, however, 
‘noticeable that the Amazon with half-boiler power is 
“ nearly half a knot swifter than the Rinaldo class at /ull- 
“boiler power, and that the Amazon turns the whole 
“circle under full steam in a shorter time than the 
“Nimrod class requires for half a circle.” It is added, 
“that it was never contemplated to adapt her for being 
“used asaram.” “The swan-neck form of a bow,” it is 
said, had merely regard to speed and behaviour in a sea- 
way. But the swan’s neck is due more to her dles 
than the form of her neck, and it seems a left-handed 
method of securing behaviour in a sea-way to afiix to the 
extremity of the prow a metallic casting which more than 
neutralises its displacement. This strange mystery about 
the construction of the ill-fated ship may or may not be 
cleared away in the course of the Board of Trade inquiry, 
and the Admiralty court-martial on the Amazon’s captain. 
That it ought to and probably will be soon cleared up is 
evidenced in Mr. Samuda’s notice in last Monday’s Parlia- 
ment, that he intends, next Monday, to ask how a war 
steamer like the Amazon, built to destroy other vessels by 
means of her ram, should be herself destroyed by a colli- 
sion with a small passenger steamer. If it be officially 
replied that the Amazon was not intended to act as a 
steam ram, he will ask why she “should have been con- 
“ structed with a cut-water, as if she had been so intended 
“ to be used ?” 

An ordinary sloop-of-war of 1,100 tons would probably 
have run down a frail craft like the Osprey with little more 
damage to herself than a few scratches toher copper. Butthe 
worst feature of this Amazon catastrophe is, that the foun- 
dered ship was the first of a fleet of “improved Alabamas,” 
the advent of which Lord Clarence Paget announced 
with a flourish some two or three years back. We were 


romised eight at least of these “police of the seas,” as his 
ordship called them; and in the article from which we 
have quoted above we are told (as if to console the nation 
for the loss of the Amazon) that “she will speedily be re- 
“ placed by her sister shi h is i 
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ement in their works, and not caring for.| a 





Though it is now denied: that the unicorn of the 
Amazon was intended to be used as a ram, the loss of that 
‘ship in consequénce of -so' using it, combined with the 
appearance in our pansy agli: wih nolaag ches Mit 


from the same pen, observes 
that “the Miantonomoh is very low in the water, 
“and it would be very difficult to hit her, especially 
“ during the excitement of an action or with a ro sea, 
«“ . , When, however, we have said that she offers a 
“small mark to an enemy, and that her turrets go round, 

Principal advantages. . . . 
; passage across the Atlantic she has not averaged 
“ more.than six or.seven knots, and nine is probably the 

that could be got It would be quite 
“ possible, therefore, for a larger and swifter vessel, such 
“as the Bellerophon, for instahce, to run her down. We 
“ have only to suppose the Bellerophon capable of with- 
“ standing the attack of the enemy for a few minutes, as 
“ with her own enormous armament and strength she cer- 
“tainly could do, and she might then with her massive 
“yam ride completely over her antagonist, and in a 
“moment send her to the bottom. Indeed, some distin- 
“ guished naval officers are bold enough to say that they 
“would not mind trying the —— ent with any of our 
“ first-class unarmoured wooden frigates capable of a speed 
“ of twelve or thirteen knots.” 

Now we quite concur with the said “distinguished naval 
“ officers,” and would perhaps prefer to take our chance of a 
run at the Miantonomoh on a first-class wooden frigate to 
a similar chance on the redoubtable Bellerophon. The 
wooden frigate would run over the low craft—in nautical 
parlance, would “run her down—” while the Bellerophon’s 
cleaver would partially lift her opponent, and for a few 
minutes—till her own way was stopped and her engines 
backed—keep her from sinking. But the results of the 
collision in the channel rather show that these few minutes 
would suffice to work her own destruction. The momen- 
tum of a ship of the Miantonomoh’s weight might be 
sufficient to wrench off the ram and a large portion of the 
bow of the Bellerophon. We by no means aver that the 
Miantonomoh would not be cane got rid of by the 
sacrifice of the Bellerophon, though the latter has cost at 
least three times as much as the former. However, it is 
with the ram as an offensive arm we are now dealing, and, 
though the example of the Amazon affords tolerable 
evidence of its power, it suggests a doubt of the economy 
of this method of warfare. The Miantonomoh might be 
as hard and as fatal a nut for the Bellerophon to crack as 
the Osprey was to the Amazon. “But why,” it may be 
asked, “could we not dispose of this monster, as Sir John 
Hay calls her, in the old-fashioned ve Simply 
because of another grand Admiralty mistake—the very 
partial and very inadequate armour of our iron-clad navy. 
Of our thirty ironclads built and building very few are 
completely armoured, and in these cases the armour 
is worse than useless, Suppose the Minotaur, for \in- 
stance, without her armour plating, were op to 
the Miantonomoh, the i5in. shot of the latter would 
pass through, doing little damage beyond its immediate 
line of flight. ow let us attach the Minotaur’s 
10in. of teak backing and her 53in. plate, and look 
at the result. “A 150-pounder smooth-bore gun,” said 
Lord de Grey, “was fired at 200 yards with a cast iron 
“ shot of 150 lb. and a charge of 50 lb. against a target 
“ representing the side of the Minotaur. The shot, like all 
“ cast iron shot, broke up, but the pieces were driven com- 
“ pletely through the target, and the portion of the front 
“plate which was struck was found 15ft. in the rear. 
- The same gun,” adds his lordship, “ with the same shot 
“ and charge, was tried with the same results on another 
** occasion.’ 

If such were the effects of a shot of 150 Ib. weight, the 
480-pounder would be vastly more destructive. The 
armour being sufficient to break and not to stop the 
shot, the tween decks for an extended area would be con- 
verted into a monster slaughter-house. And in this esti- 
mate we leave out of account the power ——— by the 
Miantonomoh, due to the construction of her two turrets, 
of converging the fire of four of her guns on an advancing 
adversary. ‘Truly Sir John Pakington has his work cut 
out for him. 





NOTES ON PRIVATE BILLS. 


Tue material for comments upon the proceedings of the com- 
mittees of the Houses of Parliament in relation to private bills 
is being rapidly exhausted. On one day in this week the Royal 
Assent was announced to as many as eighty bills, many of them 
important schemes. The Commons’ committees have now dis- 
posed, in one way or another, of every bill in which they initiated 
the inquiry, and they have now to deal only with the bills coming 
to them from the Lords. Major Cornewall Legh, the chairman 
of Group 20, has reported favourably concerning the Ryde 
Station and Railway, a scheme to which we formerly referred, 
which has excited much interest. 

The financial crisis has probably influenced the committees, 
and also the promoters, in the rejection and withdrawal of 
numerous bills. The Dublin Trunk connecting lines, the last 
scheme dealt with by the referees, after passing their ordeal and 
being read a third time in the Lords, has been withdrawn in the 
Commons. 

The Lords’ committees are dealing very sutmmarily with the 
bills brought before them, and are playing sad havoc with some 
of them. Amongst others that they: have rejected is the Man- 
chester, Sheffield, and Lincolnshire Central Station and lines. 
The summary rejection of this scheme by “ the Lords” after the 
protracted, costly, and exhaustive inquiries in the referees’ court 
and the Commons’ committee, may well excite the indignation 
and di of the promoters of that particular scheme, and in- 
deed of all concerned in railway legislation. If our legislators 
were concerned to be consistent they should pass an Act that all 
causes, civil and criminal, should be tried at least twice, each 
time by different judges and juries, although on the evidence of 
the same witnesses. This would be no more absurd or profli- 
gately expensive than their mode of dealing with private bills. 

An important committee in the Lords entered on Wednesday 
upon the consideration of one of the most important schemes of 
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cuniosity of the tham Company will be one of 
points in opposition, If the line is needed, which the Commons’ 
committee have declared.to be the case in pronouncing the 
preamble proved, and money can be found from any quarter for 
its construction, we should say that the objection has nothing in 
it. i Cre aay tis 
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was 52} do! uly, 1864, when was at its 
maximum of 287 and the dollar was worth cents, at a 
price of 200 dollars. From that period it Tz ined, when 
in March of the present year it stood, with gold at 130, at 107 
dollars a ton. 

THe BEevoran Iron TRaDE.—/( From our Co dent. )— This 
trade is far from lively; it has, however, profited slightly from the 
interruption of metallurgical operations in Germany. An official 


report just issued shows that 1865 was, on the whole, a good year 
for the Charleroi district. Thus the production of coal in this 
part of Belgium amounted in 1865 to 4,865,000 tons, against 
4,500,000 tons in 1864. The production of pig iron in 1865 was 
26,534 tons, against 25,016 tons in 1864. 

ADAPTATION OF MuzzLE INTO BREECH LOADERS.—Great in- 
terest has, of course, been taken in Birmingham in the discus- 
sion in Parliament upon the adaptation of muzzle-loading rifles 
into breech-loaders. It is known that some time 
orders were given to convert 20, Enfield rifles into b - 
loaders on the Snider principle, and before Lord Hartington 
quitted office, this number was increased to 40,000, the Govern- 
ment factory at Enfield und ing to do the whole of the work. 
General Peel’s first act on becoming Secretary for War, was to 
order 60,000 additional rifles to be “‘ converted,” thus bringing up 
the total number to 100,000. General Peel, however, has gone a 
step beyond his predecessor, and has resolved to employ the private 
trade as well as the Government factory. In accordance with this 
resolution, General Peel sent for Mr. J. D. Goodman, the chair- 
man of the Birmingham Small Arms Company, and the result of 
the interview was that the full resources of the Small Arms 
Factory, at Smallheath, were placed at the disposal of the 
Government—the company —_———s to confine itself to the 
work of converting Enfields into b -loaders. There is little 
doubt that, by the united efforts of the Government factory and 
the Birmingham Small Arms Company, at least 150,000 breech- 
loaders of a superior character may be put into the hands of the 
army by next spring. The reason for selecting the Small Arms 
Company for this important undertaking, is that Enfield and the 
Birmingham factory are the only places which possess machinery 
capable of making inte: le arms on a large scale; and by 
the arrangement just concluded, the —— Government will rea 
the exclusive benefit of all the machinery in the country, Ili 
should be added that the order already given is by no means the 
limit of the work which will fall to the share of the Birmingham 
makers, as it is in contemplation to on the improvement of 
entirely disap) 
from the British service. 

TRIAL TRIP OF THE BoLIvaAR TwIN-ScREW ARMED TRaNs- 
Port.—On Saturday last the trial trip of a somewhat novel ship 
took place on. the Thames, with the most favourable results, The 
Bolivar is the first of a new type of armed transport specially 
fitted, by Captain T. E. Symonds, R.N., for the Venezuela Govern- 
ment, on the prinefple of the “‘ indented side” of which he is the 
inventor and patentee. Her dimensions are as follow :—Length 
between perpendiculars, 230 ft. ; beam, moulded, 27 feet ; —, 
20 ft. 5 in.; tonnage, builders’ measurement, 830; draugh 
water, 10 ft. She is propelled by twin screws of 8 ft. 8, in. 
diameter, with a pitch of 16 ft., driven by two pairs of se 
and independent engines, having a collective power of 250 
nominal; with injection con rs; diameter of cylinders, 
37 in. ; length of stroke, 21 in. On her trial on Saturday the 
number of revolutions of the screws averaged 107 per minute, the 
pressure of steam being 24 lb. to the square inch, with an average 
vacuum of 26 lb, The speed attained at the measured mile was no 
less than 14.8 knots per hour ; and in the run made subsequently 
between the Nore and the Mouse lightships, the same speed was 
attained. The vessel was afterwards pivotted on her centre by 
means of the screws alone, and fully i well-known 
advantages pertaining to the twin-screw system. engines 
worked remarkably well, the boilers » Supplying an abundance of 
steam, The purposes for which this v is required necessitati 
great carrying-power on a light draught, combined with high —- f 
she was selected by Captain Symonds from amongst many other 
vessels as likely to ‘embin’ the requisite qualities, which the re- 
sults have amply veritied. She was built and engined by Messrs. 
J. and W. vine ented and originally intended for running cotton 
from the Confederate ports, and is an admirable illustration of the 
facility with which Captain Symonds’ —- can be Rony to 
existing ships. The Bolivar is armed with 70-pounders, which can 
be fired from the ‘‘indented” ports in either the bow or stern bat- 
teries, at an ee of from 10 to 75 degrees with the keel, (i. ¢., 
having an arc o sarees ed 65 deg.) by which means the i 
of troops can be effectually covered from either end, without ex- 
posing a target to the enemy, a desideratum hitherto impos- 
sible in any‘existing transport. facilities thus afforded by this 

rinciple for firing in almost any direction, without deviating from 
the ship’s course, combined with the high speed possessed by this 
vessel, and the A ag power of mancuvring imparted by the 
screws, will make her a most efficient cruiser, while her 
draught will enable her to operate in-shore or in rivers, and thus 
effectually accomplish one of the objects for which this vessel is 
intended, namely, the suppression of smuggling which is now 
carried on to a considerable extent on the Venezuelan coast. The 
Bolivar is divided into several water-tight compartments, the 
whole of which are provided with pumps ; the ventilation and 
sani' ments are of the most ‘ect description ; the 
officers’ cabins and the accommodation for a crew of 200 men 
are replete with pe comfort and convenience, having, more- 
over, a liberal supply of baths—a sanitary A pagers well worthy 
of imitation in her Majesty’s ships destined for similar service in 
tropical climates. The magazines and shot and shell rooms are 
capacious and well constructed, and can be flooded in case of fire ; 
the whole of the internal arrangements are well considered and 
thoroughly adapted to fulfil the varied requirements of the service 
for which the vessel is intended ; and les giving ample accom- 
modation for her officers and crew, she is capable of ing an 
entire regiment with all its material. The uddition of « fight 
upper or spar deck increases the efficiency and comfort of 
vessel very beenymmers haag a rw deck Cheocy Sens left ay =! for 
troops or other purposes,-- entirely protecting the guns from falling 

or cordage, which would impede their working in action, 

She is rigged as a schooner barque, having sufficient spread of can- 

vass to enable her to be navigated under sail in ordi circum- 

stances, under which it-is expected she will attain considerable 

As a whole we consider this vessel a most valuable 

of a new type of transport, combi as she does every req’ 

for the rapid conveyance of large ies of troops on a 

draught o! — with the eng’ ee rgen A that as 

ily employed in protecting herself as the landing 

troops, or, should occasion demand it, taking the aggressive 
against vessels of war or merchantmen, 
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THINGS WORTH RECORDING ABOUT STEAM 


NAVIGATION. 
1788.—Patrick Miller, James Taylor, tutor to Miller’s children, 
and Teyler'c feiend William & - mining at Wan- 
= 1 gy —— the Coe snk Mr. Wate 
engine, a Mr. 
ng in a small double pleasure 


Miller’s, and tried on inton Lake. The was 
on one side, the boiler on the other, and the -wheel 
the middle. The cylinders were 4in. in diameter; a speed of 
five miles an hour was obtained. After several trials the engine 
was and kept for several years in Miller’s library. 
Taylor, and Symington had an engine of 12-horse 
made at the Gea Works, and placed it in a large double 
Boat which had run against the Custom-house boat at Leith. The 
boat was tried on the Forth of Clyde canal, and obtained a 
of nearly seven miles an hour. It was afterwards dismantled, and 
Miller, who had spent a good deal of money, withdrew from 
further experiment. : 
1801.—Symington commenced experiments, under the auspices of 
Lord Dundas, with the view of introducing tug boats on canals, 
and built a boat called the Charlotte Dundas. 

1802. The Charlotte Dundas drew on the Forth of Clyde canal 
two loaded vessels of 70 tons each 194 miles in six hours against a 
strong head wind. She had a single paddle-wheel at the stern, im- 
pelled by horizontal cylinders 22in. diameter and 4ft. stroke, 
working, by means of a connnecting rod, a crank on the axle of 
the wheel. The rudder was double, on account of the situation of 
the poame-eeed, and was moved by a tiller-wheel in the fore part 
of the vessel. The speed of the boat alone. was six miles an hour. 
She was withdrawn on the account of the supposed injury to the 
banks of the canal caused by the swell from the wheel. 

1803.—Fulton and Livingstone, in August, tried a boat on the 
Seine 66ft. long and 8ft. wide, which did not answer. Fulton 
visited Scotland, saw Symington, and made himself well acquainted 
with his steamboat. 

1807.—Fulton tried successfully a boat he had built, named the 
Clermont, on the Hudson river in August. The engine was made 
by Boulton and Watt. She obtained a speed of five miles an 
hour, and ran regularly between New York and Albany. Dimen- 
sions of the Clermont :—Tonnage, 160; length, 133ft.; breadth, 
18ft.; depth, 7ft.; cylinder, 24in. diameter; stroke, 4ft.; paddles, 
15ft. diameter, dipping 2ft. . 

1811.—Henry Bell, of Helensburgh, who was well acquainted 
with the experiments of Miller and Symington, had built the 
Comet, by John Wood, of Port G ww, 25 tons burden, 40ft. 
long, 103ft. beam, 4-horse power. e engine was made by 
Anderson, Campbell, and Co., afterwards Anderson and Caird, and 
now Caird and Co.; and David Napier, then a workman, was em- 
ployed in making the boiler. 

1812.—She was placed on the Glasgow and Helensburgh station 
in January, 1812, and realised a speed of five miles an hour. The 
Elizabeth, belonging to a Mr. Hutchinson, of Glasgow, built by 
Mr. Thomson, started between Glasgow and Greenock. She ran 
the distance (twenty-seven miles) twice a day, in about four hours 
--sometimes in two hours and three-quarters. Dimensions :— 
Length, 58ft.; breadth, 12ft.; depth, 5ft.; burden, 33 tons; horse- 
power 10. Sent to Liverpool in 1814, and was the first vessel that 
plied there propelled by steam. 

1813.—A Mr. Dawson, an Irishman, who in 1811 is stated to 
have built a boat also named the Comet, of 50 tons burden, worked 
he Be high pressure engine, this year, according to Stuart*, esta- 
blished a steamer on the Thames to ply between Gravesend and 
London. It is said, however, that Mr. Theodore Laurence, of 
Bristol, introduced a boat on the Severn soon after the successful 
operations on the Clyde, had her taken to London, through the 
canal, to ply on the Thames, but from the opposition of the water- 
nien was speedily compelled to take her back; Dawson’s boat, 
according to Stuart, was sent to Spain to ply between Seville and 
San Lucar. Both Dawson’s and Laurence’s operations appear to 
be involved in a deal of haziness. Boulton and Watt made 
two pair of engines for two boats on the Clyde, the Princess 
Charlotte and the Prince of Orange, of 8-horse power each. 

1814.—Sir M. I. Brunel, as related in Beamish’s memoirs, made 
a trip from London to Margate in a double-acting steam boat of 
his own construction, met with a very unwelcome reception at 
Margate and was refused local accommodation there. 

1815.—Captain Dodd, son of Ralph 
superintending the construction of Waterloo Bridge, formerly in 


the royal navy, formed a company who fitted up the Richmond | 
packet to ply between London and Richmond—the first marine : § 
engine ever made by Henry Maudslay, was for this vessel—the } 





d, at one time engineer | 


London; de Oo. W. ; engines by Boulton and Watt. 
Dimensions, Ter Soversign length, 126ft.; breadth, 2ift. 10in.; 
—— 10ft. ; ben yg ; horse-power, 80. seetone tae 
104ft.’ 6in.; bread ; oe Gin. ; ge, 190ft. ; 
horse-power, 60. Speed of the and Meteor, 9} miles an 
1824.—The General Steam Navigation Company, of London, 
formed the oldest body of the in existence. They first 
opened up communication between London and the Continent, and 
commenced i with the Superb, Eclipse, Mountaineer, 
Waterloo, and Belfast, all fitted with engines by David Napier. 
1825.—The ng og built by Gordon, of Deptford engines 
of 60-horse power, by Henry Maudslay. ed to Calcutta 
vid the Cape of Good Hope. Voyage occupied 114 days, owing 
to coaling detentions, but proved an excellent vessel for ordinary 


use. 

1826.—The United Kingdom, the largest vessel yet built, placed 
on the London and Leith station. Builder, Steele, of. Greenock ; 
engines by David Napier. Length, 175ft.; breadth, 45ft. €n.; 
—_ 124; draught, 12ft.; horse-power, 200 ; diameter of wheel, 
t. 


1836.—Penn’s oscillating engines beginning to be extensively 
— in small Thames steamers, deemed impracticable on a large 


e. 

1838.—April 4th the Sirius, an Irish steamship of 700 tons, 320- 
horse power, left Cork for New York. Made the passage in nine- 
teen days, and consumed 431 tons of coals. The return voyage to 
Falmouth occupied eighteen days. Average speed 8} miles an 
hour. Was withdrawn after this from the American station. 
April 8th, the Great Western left Bristol for New York, where 
she arrived — 24th, in thirteen days five hours. Continued to 
ply to New York from Bristol, and afterwards Liverpool, until 
1846, when the Great Western Ship congas A was dissolved, and 
she was sold to the West India Company. er consumption on 
her first voyage was 450 tons ; average daily, 33 tons. The average 
of all passages out and home was fifteen —_ Dimensions— 
length, 212ft.; breadth, 35ft. 4in.; yo ft. 2in.; tonnage, 
1,321; horse-power, 450; diameter of w eel, 28ft. 9in.; draught, 
13ft. She was built by Patterson, of Bristol; her engines by 
Maudslay and Field. e Great Western owed her origin to the 
energy and enterprise of Brunel, and her gave an i 





wreadth, 47 6ft. 30ft. ; 871; at 
ES eaten 
ening engines yen; ane the patron na 

ever an hour. $ 
breadth, 42ft.; ‘depth, ; wheels, 33ft. diameter; tonnage, 
3,141; horse-power, 800. 





RoyaL CoRNWALL PoLyTEcHNIC Soctety.—The next exhibition 


of this ang ye open on Wednesday, September 12th. Par- 
ticulars may be obtained from the secretary, at the offices of the 
institution, Falmouth. 


CENTRAL Hatt or ARTS AND ScIENCES.— The ee 
i ing of the executive 


req 
burgh the ident of the Institution of Civil 
Engin: pre _—— ea Me Disb Wes igs ery — 
grave, , Mr. Ferguson, an: . Di yatt, have toa 
as advisers for the building of the Central Hall of Arts and Sciences 
at Kensington about to be carried out by Lieutenant- 
— Scott, R.E., after the designs of the late Captain Fowke, 


THE COMMERCIAL CRASH.—On Tuesday a return was issued of 
all the appointments made by the Master of the Rolls and the 
several Vice-Chancellors in England under the Companies’ Act, 
1862, of provisional official liquidators and official pe Rg 
with the names of the companies and the liquidators, and the 
dates of the several appointments. Most of these appointments 
took place in the present and last year. In those returns from the 
Master of the Rolls the names of eighty-nine companies are given; 
from Vice-Chancellor Kindersley, twenty-seven; from Vice-Chan- 
cellor Stuart, six; and from Vice-Chancellor Wood, thirty-two. 

THE AMERICAN IRON TRADE.—We lately quoted the enormous 
duties levied on our imported into the United States; 
observing that even these were not high enough for the American 
makers. A New York paper, the Evening Post, says:—‘‘ The 
truth is, that ‘ protection’ oppresses and crushes manufactures, 
as coddling weakens the constitution and destroys the life of a 
child. The history of the iron manufacture in this country is a 
notorious example of this. It has always been petted, and it is 
declared by the ironmasters now to be weaker and more in need of 
‘ protection’ than ever. Yet the very men who thus demand that 
the country shall pay them a bounty for making iron assert in the 
next breath that we possess unrivalled facilities for its manufacture, 
in the abundance and richness of the ores, their nearness to great 





stimulus to ocean steam navigation. She had many petitors, 
but none worthy of notice until Cunard’s Company, subsidised 
by Government, commenced plying between Liverpool, Halifax, 
and Boston. 

1840.—Cunard’s steamships Acadia, Britannia, Caledonia, and 
Columbia, placed on the Halifax and Boston line. The dimen- 
sions, &c., of each were—length, 206ft. ; breadth, 34ft. ; depth, 
22ft. Gin.; tonnage, 1,150; horse-power, 420; diameter of wheels, 
28ft. Gin.; draught, 16ft. Built of wood, by Duncan ; engines by 
Robert Napier. The Archimedes, of 232 tons and 80-horse power. 
Builder, Wimshurst; engineer, Rennie. Brought out by F. P. 
Smith as a screw yacht on his plan. Publicly exhibited at most 
of the ports in Great Britain, the Admiralty were at length 
induced to take up the subject of screw propulsion, athough 
Ericsson, as far back as 1837, had exhibited on the Thames a very 
successful vessel, of 45ft. in length and Sft. beam, drawing only 
2ft. 3in., which towed the ship Toronto, of 630 tons, at the rate of 
4} knots an hour against the tide. 

1840.—Overland route to India opened by the Peninsular and 
Oriental Company een the Great Liverpool (1,140 tons, 468- 
horse power) and Oriental (450-horse power) on the Southampton 
and Alexandria line, in conneetion with the Hindostan (E800 
tons, 550-horse power) and Bentinck (2,020 tons, 500-horse-power), 
between Suez and Calcutta. David Napier and Sons started the 
Eclipse, iron two-funnel boat, with single steeple engine of 100- 
horse power, to run from London to Margate and back in the day. 
Dimensions—length, 156ft. ; breadth, 19ft.; depth, 9ft. Gin. ; tonnage, 
278; diameter of wheel, 16ft. Gin. Direct-action engines first 
applied to steamships in the royal navy by Messrs. Seaward, in the 
Gorgon, of 320-horse power. Other forms speedily improvised by 
other makers. 

1842.—The largest oscillating engine yet made by Messrs. Penn, 
for the Government steamship Black Eagle, of 261-horse 
power. West India Mail Company commenced running steam- 
hips between Southampton and the West Indies. 

843.—The first screw vessel built by the Government, the 


Richmond was 60 tons burden, 10-horse power. The Margery, | Rattler, successfully tried against the paddle ship Alecto, of same 
formerly employed on the Firth of Forth, commenced, January | dimensions. 


23rd, running between Gravesend and London. She was built by | 


1845.—The Great Britain left Liverpool July 26th for New 


Denny and Co., Dumbarton, was 70 tons burden; 14-horse power; | York, and arrived August 10th, in fourteen days. Original en- 


length, 65ft.; breadth, 12ft.; cylinders, 14in. diameter. ad a 
a stern wheel fitted with duck’s-fect float, always getting deranged. 
Average passage te Gravesend six hours. Was s) ily withdrawn 
and sold to the French Government for use on the Seine. In June 
the Thames, formerly the Argyle, purchased by Dodd, at Glasgow, 
brought round by him by sea from the Clyde, calling at Dublin, 
Milford, Portsmouth, and other places. She encountered much 
rough weather, and this, the first attempt to navigate the = 
sea, excited the greatest astonishment wherever she touched. The 
Thames was 70 tons; length, 79ft.; breadth, 16ft.; horse-power, 14; 
draught, 4ft.; wheels, 9ft. diameter. Engine made by Cook, of 
Glasgow, consisting of a single vertical cylinder 24in. diameter, 
34ft. stroke; engine placed on one side of the vessel, boiler on the 
other, funnel strongly stayed, made also to serve the purpose of a 
mast carrying a square sail. This plan was adopted in all the 
— Thames steamers. Average time occupied by the Thames 
on the voyage to Margate twelve hours. 

1816. —-The Regent, placed on the Margate station in June, was 
a vessel of 80ft. in length by 18ft. beam, had been previously 
fruitlessly experimented upon, but by M. I. Brunel’s recommend- 
ation, was placed in Henry Maudslay’s hands; fitted by him with 
engines of 24-horse power working by a bell-crank motion through 


| gines by Guppy. Screw turned by endless chain ; performance 


de‘ective. 

1848.—A new class of express and mail packets placed on the 
Holyhead and Kingstown station. Of these the Banshee (Govern- 
ment) and Scotia (railway company’s boat) the fastest. shee, 
built of mahogany by Thompson, of London. Designed by Lang; 
670 tons, with engines (oscillating), by Penn, of 350-horse power ; 
attained a mean speed of 18°62 statute miles on her trial trip ; 
average between Holyhead and Kingstown, sixty-five 
miles, 4 hours 11 minutes. Scotia, of iron, built by Wigram ; 
engines (double-cylinder, by Maudslay) of 400-horse power. 
Proved by actual trial to be a little faster than Banshee. Ton- 
nage slightly in excess of Banshee. Average passages, 4 hours 9 
minutes. 

1850.—Collins started a line of American mail ships between 
New York and Liverpool. Great competition with the Cunard 
line, and on some occasions the Americans made the best runs. 

1853.—The Great Britain re-fitted, re-masted, and re-engined ; 
placed on the long sea route to Australia, where, with a few inter- 
missions, she has ever since remained. She is the only screw 
vessel which has as yet succeeded on this line, making her passages 
out and home with s and ity. Her trips have seldom 

ded sixty-four days, and twice they have been made in tifty- 





a pair of rectangular cranks upon a pair of wheels 10ft. d 4 
with bf. paddle boards, dipping 20in., and making twenty-eight 
revolutions per minute. She drew 4ft. 4in., attained a speed of 
eight miles an hour, and beat the Thames by an hour. The 
Regent took the first ship to sea that was ever towed by steam. 
1817.—Owing to the ill success attending an engine made by 
Boulton and Watt to order for a Government vessel called the 
Congou, their attention became seriously turned to steam naviga- 
tion. They purchased a Clyde built boat, the Caledonia, took out 
her engines, and fitted her with two side lever engines, the first as 
a made of 14-horse powereach. James Watt, jun., accompanied 
er to Holland and up the Rhine, and she was eventually sold to 
the Danish Government, and used for carrying the mails between 
Kiel and Copenhagen. The Caledonia was 9aft. Gin. long; 15ft. 
beam; depth, 8ft. 6in.; draught, 4ft. Gin. ; tonnage, 102. 
1818.—David Napier had built the Rob Roy, by Denny, of 
Dumbarton, 90 tons, 30-horse power; ran her een Glasgow 
and Belfast, afterwards between Dover and Calais, and eventually 


seven days, and once in fifty-five da; Average consumption per 
trip, 1,000 tons. Stecuiens—-heaa 333ft. ; breadth, 51ft.; depth, 
agi tonnage, 3,733; engines, 500-horse power, oscillating, by 

enn. 

1856.—-Cunard’s Persia left, January, for New York; Collins's 
Pacific started three days previously, never heard of. Dimensions 
—Length, 390ft.; breadth, 45ft.; depth, 32ft.; tonnage, 3,600; 
engines, 900-horse power, side lever, by Robert Napier. Diameter 
of wheel, 40ft.; draught, 23ft.; coals consumed per hour, 54 tons; 
average passage in 1857 to New York, 11 days 15 hours; to Liver- 
pool, 9 days 18 hours. 

1858.—January 31st, the Great Eastern launched successfull 
after various abortive attempts, commencing November 3rd, 1857, 
Builders, Scott Russell and Co.; material, iron. Engines (paddle) 
-~1,000-horse power, by Russell; ditto, screw, 1,600-horse power, 
by Watt and Co. Length, 680ft.; breadth, 83ft.; depth, 58ft.; 





sold her to the French Government. This was the first regular 
sea-going steam vessel as yet started in Great Britain. 

1819.—David Napier placed the Talbot, 180 tons, 60-horse 
power, between Holyhead and Howth. 

1821..—-The Comet, the first steam vessel built for the Govern- 
ment, designed by Lang, engines by Boulton and Watt, 338 tons; 
80-horse power; wheels, 14ft. diameter; speed, 8} miles hour. 
Steam communication between London and Leith, established by 
the City of Edinburgh, the largest vessel yet built—builder, 
Wigram; engineers, Boulton and Watt; tonnage, 400; horse- 
power, 80; length, 143ft.; breadth, 25ft. 8in.; diameter of wheels, 





* tude stuart“ History of the Steam Engine,” 





nage, 22,500. Made her first voyage from Southampton to 
New York—June, 1860—in 10 days 12 hours; best run ever made, 
in 1862, New York to Liverpool, in 9 days 3 hours. 

1860.—Warrior, first Government ironclad launched from the 
Thames Shipbuilding Company’s yard, Blackwall, December 29th. 
New Holyhead mail boats, Ulster, Connaught, Leinster, and 
Munster, placed on station; each 2,000 tons, 700-horse power; 
Laird and Samuda, builders; Watt and Ravenhill, engineers; 
-~ e time of passage, 3 hours 51 minutes, between Holyhead 
an wn. 

1862.—Cunard’s Scotia placed on the Liverpool and New York 
line, made the fastest run—December, 1863- ever known, 8 days 
21 hours, New York to Liverpool. Dimensions—Length, 367ft.; 





deposits of coal, and the enormous demand of the country for the 
product. With such advantages, if they were only thrown upon 
their own resources, they would quickly achieve a splendid success; 
with free trade, or a low and strictly revenue tariff, we should find 
ourselves, in a few years, exporting iron to all parts of the world, 
as well as supplying the home mar et, while with ‘ protection ’ for 
more than half a century the iron interest still cries out for more 
protection, and declarés itself too weak to stand alone.” 

Mr. GEORGE HUDSON AND THE NorRTH-EASTERN RaIuway Com- 
PANY. — The long-pending suit between Mr. George Hudson, 
formerly M.P. for Sunderland, and the North-Eastern Railway 
Company, has been decided in the Rolls Court in favour of Mr. 
Hudson. Mr. Hudson was the owner of the Whitby estate, which 
was vested in trustees, but the North-Eastern Railway Company 
held a mortgage for £14,000 on it. They discharged the claim of 
the trustees, and taking the estate into their possession expended 
considerable sums of money in improving it. In the covenant was 
a clause that if the mortgage were not paid off within a certain 
time the company were to be entitled to claim £50,000. In his 
decision the Master of the Rolls held that the covenant to pay 
£50,000 on the failure to repay the £14,000 was in the nature of a 
penalty, and..could not’ be enforced, and ordered £36,000 of the 
claim of the company, with the interest, to be struck out of their 
account. He also held that the conveyance from the trustees was 
a mere release of the property, and did not place the railway com- 
pany in the place of trustees, but that they still remained as mort- 
gagees, and had no right to expend money in the improvement of 
the estate. He ordered the expense of these to be struck out, thus 
reducing the claim of the company against Mr. Hudson by upwards 
of £50,000. The result, it is said, leaves the company due to Mr. 
Hudson about £40,000. 

GaLLoway’s BorLers.—We have repeatedly found reason to 
believe that Galloway’s conical water tube boilers deserve to rank 
among the best, the safest, and the most economical generators 
which can be used for stationary purposes. They have been now 
fifteen _—_ before the public, and it may interest our readers to 
learn t Messrs. Galloway and their three licensees are now 
supplying about 250 tubes per week to be fitted to ordinary Cornish 
and Butterly boilers. As the number of tubes fitted to each 
boiler averages about eighteen, it follows that about fourteen 
boilers per week are now being ‘‘ Gallowayed,” if we may be allowed 
to use the word. At Saltaire all the double-flued and multitubular 
boilers have been ed and replaced with Galloway boilers. 
We hope to place full drawings of the new Saltaire boilers before our 
readers in a shorttime. A horizontal boiler with oval flue fitted 
with Galloway tubes is also coming extensively into use at iron- 
works, for utilising the waste heat of puddling and balling fur- 
naces. Messrs. Hopkins, Gilkes, and Co., have recently put down 
seven. The firm has now made over 30,000 conical tubes, many of 
which have been in daily use for fifteen years. It was at first 
assumed that the tubes would burn out, but practice has proyed 
that such an assumption waserroneous. Of the 30,000, not more 
than fifty in all probability have failed from this cause. Messrs. 
Galloway's patent was renewed for five years in March, 1865, by 
the _— council, and we understand that it is now contemplated 
to introduce very novel machinery for the manufacture of the 
conical tubes, the demand for which has become so great that hand 
labour can no longer easily keep pace with it. 

Cork Sprincs.—In a recent report upon new mechanical appli- 

tions the tary of the Franklin Institute called attention to 
the use of cork in place of india-rubber as a su for freight 
cars and like heavy vehicles. One would not be led by any means 
to predict the efficiency of cork in this connection from ordinary 
impressions of its properties. The cork used for these springs is of 
the commonest description, harsh, hard, and full of fissures. It 
is cut into dises of about eight inches diameter, each pierced with 
a central hole. Previous, however, to cutting it it is soaked in a 
mixture of molasses and water, which gives it some softness and 
renders it permanently moist. A number of these cork discs are 
placed in a cylindrical cast iron box, a flat iron lid or disc is placed 
over them, and by hydraulic pressure is forced down so as to 
reduce the thickness to one-h A bolt is then run through box, 
corks, and cover at the centre, and a nut being screwed on this 
holds all in place, when the press is relieved, and the box of com- 
pressed cork, disc, or cork spring is ready for use. One of these 
springs, placed in a testing machine under a weight of 20,000 lb., 
shows an — suggestive of compressed air in a condensing 
pump. One expect, from the appearance of the material, 
that under heavy — it would be pulverised or split into 
shreds, this pressure was assisted by violent shocks ; 
but, in fact, no such action takes place. A pressure which 
destroys india-rubber, causing it to split up and lose its elasticity, 
leaves the cork unimpai and, with the machinery in use, it 
has even been impossible, with any pressure attainable, to injure 
the cork, even when areas of but one inch were acted upon. In 
connection with this subject the president, Mr. William 
remarked, at the conclusion of the secretary’s report, that he had 
for scme five years employed a forging machine in which a 
ee ee material above described was used and sub- 
oe to continual and violent shocks, and that its performance 
rs been most thoroughly satisfactory, with no signs of deteriora- 
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: RAILWAY MATTERS. 
THE Railway Clauses Bill has been withdrawn. ; 
A BRANCH railway from Wallingford-road station of the Great 
Western to Wallingford has been opened. 
THE Select Committee the Railway Guards and Passengers 
Communication Bill has been appointed. 


A wap of sixteen has just recovered £20 as from the 
Great Northern for injuries to his arm through a van and 
crushing it against a wall. 


On the 11th inst. a collision took place on the Belfast and 
Casey Sewn Ratieny beteaens. ones Gas See 
empty wagons coming in the opposite direction. serious 
damage was done. 

On Tuesday Captain Tyler, R.E., inspected the extension of the 
Tendring Headed Consanyis line Dieween Wesley and. Kitty 
Cross, to which latter place it is proposed to commence traffic on 


the Ist of next month. 

AN extraordinary general meeting of the Dublin and Wicklow 
Railway Company was held on Friday, for the purpose of au- 
thorising the exercise of the borrowing powers conferred on the 
company by their Act of 1865. 

Tue Parlimentary Committee has thrown out the bill for the 
erection of a central station in Manchester, which has been 
earnestly and vigorously promoted by the Manchester, Sheffield, 
and Lincolnshire Railway Company. 

A DEPUTATION from the Committee of the Irish Railway Di- 
rectors’ erence had an interview with the Earl of Derby and 
the Chancellor of the Exchequer on Tuesday, in Downing-street, , 
on the subject of Government loans to Irish rellways. 

A Sees quer stains Hes 0 recently went to 
on the Lyons Railway with his right the that a pass- 
ing train cut it clean off, and that the did not discover his 
loss until he woke some time afterwards and attempted to walk. 

Ir is said that the heaviest engines turned out of Paterson are 
those built for the Baltimore and Ohio Railroad by the New 
Jersey Company, which have 194in. cylinders, 22in. stroke, 
with eight coupled wheels, and flues 15ft. long by 2jin. in 
diameter. 


Tue Smyrna and Aidin Railway, which was commenced in 1858, 
has at length been completed, and was opened for through traffic 
on the 1st inst. This important line, 80} miles in length, traverses 
the celebrated valley of der, one of the richest districts in 
Asia Minor. 


THE long-pending suit between Mr. George Hudson, formerly 
M.P. for Sunderland, and the North-Eastern Railway Company 
has been decided in the Rolls Court in favour of Mr. Hudson. 
in | a it is said, leaves the company due to Mr. Hudson about 

A FEW days ago the daughter of the station-master at Mary 
Tavy, on the Launceston Railway, together with a young woman 
and a little boy, were strolling along the line, when at a sharp 
curve a train suddenly overtook them and killed the two girls. 
The boy escaped. 

Some officious individual asked General Sherman to call on the 
members of the Southern Railroad Delegation from South Caro- 
lina, now on a visit to Cincinnati, to whom W. T. S. replied: 
‘* Thank you—no ! I did call on the gentlemen once, and I think 
it is their turn to call on me now.” 

On the morning of the 11th the 9.30 train from Preston to Man- 
chester, when near Hoghton, ran over a cow. The shock threw 
the guard’s van off the line, and the passengers were much shaken. 
The engineer whistled and blew off steam to frighten the animal 
off the rails, but it only ran directly before the engine, and was, of 
course, speedily qvertaken. 

Masor JERVIS has given notice that on going into Committee of 
Supply he shall move an address for the appointment of a ro 
commission to inquire into the condition of the bes ey of thi 


country, finan and otherwise, with reference to the ent 
of their ——— to the a, having due regard to the in- 
terests of all persons concern 


THE Omaha Republican gives cheering bulletins of the progress 
on the Union Pacific Railroad. There are on the levee at that 
place fifty miles of iron, and ties for seventy miles, with 60,000 
ties up the river, in the transportation of which five steamers 
are constantly employed. From one to two miles are finished 
daily, and in June last the track had reached eight miles beyond 
Columbus. 

THE workmen employed at the plant works of the Great 
Northern Railway at Doncaster, with few exceptions, took a 
novel proceeding, on Saturday last, by stopping away from their 
work, to express their indignation at what they conceive to be 
improper treatment from the assistant-manager, or some other of 
the head «flicials of the company, in twice deferring and at last 
quite withholding their accustomed annual trip. 

THE report of the directors of the Colchest Stour Valley 
Company states that after providing for current expe and pre- 
ferential charges, the balance available for dividend on the ordi- 
nary stock is £3,934. Out of this t the directors recommend 
a dividend at the rate of £3 8s. per cent. per annum, leaving a 
balance of £47 to be carried forward. The amount expended on 
capital account to June 30th is £286,224. 

THE people of St. Louis are again bestirring themselves to an 
extension of the North Missouri Railroad through Iowa via Cedar 
Rapids and into Minnesota, so as to tap the seven east and west 
lines in those states, and afford an easy and effectual cut-off for 
the benefit of St. Louis. They have hitherto relied upon the 
Mississippi as a cut-off, but are abandoning that idea with the 
multiplication of railroad bridges over the stream, and now pro- 
pose a subscription of a million dollars in aid of a railroad exten- 
sion to Cedar Kapids. 

On the 23rd of July is to take place the bankrupt sale of the 
“‘ Ligne d’Italie” railway by the Simplon. All the property is to 
be dis: of in one lot, which will be put up at £160,000. This 
lot includes the railway, in daily working order, in the Valais, of 
a length of thirty-eight miles; the concession for continuing the 
line in the Valais and for the Simplon Passage ; and the rights 
resulting from the concession in the province of Ossola (Italy); 
also the works constructed and the land purchased for the line 
from Domo d’Ossola to Arona. 


THE bill promoted by the South-Eastern and London, Chatham, 
and Dover Railway Companies for a new line to Brighton was 
before the Lords Committee on Wednesday morning. It had been 
expected by some of the opponents of the new line that, owing to 
matters which had recently come before the Court of Chancery in 
connection with the London, Chatham, and Dover Company, the 
bill would not be proceeded with; but this turned out not to be 
the case, and on meeting of the committee Mr. Hope Scott, 
Q.C., proceeded to open the case on behalf of the promoters. 

THE inquiries which have necessarily arisen respecting the 
affairs of the London, Chatham, and Dover Railway Company, in 
— of the Court of Chancery having appointed receivers, 
have answered by an explanation that nothing which has 
occurred will interfere with the regular working of the railway 
or the completion of the work, but that the net profits arising 
from the traffic will, so long as the receivership is continued, be 








only distributed under the order of the Court. The board do not 
recognise the propriety of the order of the Vice-Chancellor, but 
contemplate early arran 
company may be reliev 

and so soon as the result of the measures now 
can be ascertained, a 
holders will be called, 

subject. 


ments under which the affairs of the 
from the administration of the Court, 


in 
meeting of the bondholders cal dean 
to explain and take their opinions on the 





NOTES AND MEMORANDA. 
THE in Ural down to 1 
orale a the | pe 864, 
will friction of 
NITRO-GLYCERINE even explode by its own 


OnE pound of green dissolved in one quart of water, 
BORE HN sink drain, ‘will effectually destroy the foulest 
Ir is stated that lemons may be preserved by the very simple 
process of varnishing them with a solution of shellac irit of 
wine. Fresh lemon juice is thus obtainable at all a” 
+. and thai owen ie ~ 
> t man 
cua, whe sefensd to-dienuver the qusct of Us ext. 


le until 
by a 


MzEaADO 
tion of cold, for the young shoots of the 
to be injured by frost in the neighbourhood 
elsewhere. 

NITRO-GLYCERINE freezes at about 46 deg. Fah., and explodes at 
about 350 deg. Flame will not always ignite it, and w: it is 
struck with a hammer on an anvil only the portion which is actu- 
ally struck explodes. 

FRANKLAND has determined the amount of animal force capable 
of being given out by various articles of food by noting the rise of 
temperature uced by deflagrating known weights with chlorate 
of potash water. 

A CURIOUS circumstance which has sometimes been rioticed, but 
recorded till now, is that between twelve and two 

at those hours, the Atlantic cable is always 
uctive power. ‘ 

Tue chamois hunters, who have to undergo continued and severe 
exertion among the app, ane eovnstetaed to take with them as 
provisions nothing but fat and sugar. They say that these sub- 

are more nourishing than meat. 

SEVERAL meteoric stones fell at Nashville on the 12th, near the 
railroad depét. They were of a blueish colour, and were quite hot 
when first discovered. eats Se Se anaes tee 
been found in any other part of the world. 

THERE are said to be underground creeks in the limestone 
— of Georgia with currents of sufficient velocity to carry a 

There is « government tannery, the bark mill of which is 
driven by one of these subterranean streams. 

A VEIN of tripoli, twenty feet in thickness, fifty rods wide, and 
a mile in length, has been discovered near the town of Stillwater, 
Minn. It is said to be free from acids, mica, or calcareous earths, 
and equal to the Mount Eagle tripoli, so celebrated in this country 
and Europe. 

Wir regard to the portion of the Atlantic cable submerged 
last year, it is found ro gpte Th in proportion as the barometer 
rises the ce of the current increases, and vice versé. In 
lain terms, a low barometer means a good cable, and a high 
ouster a bad one. 


a meadow than 


GuN-COTTON often explodes from spontaneous decomposition. If 


it is slightly acidyfumes will be generated by the reaction of the 
acid ; and if these fumes are not allowed to escape, especially if 
the heat is retained by means of non-conducting bodies, the tem- 


perature will become high enough to cause explosion. 

THE quantity of leather gloves imported into the United 

Kingdom between the Ist of —- the 3lst of May, in the 

resent year, amounted to 4,919,952 pairs, of which number 

776 po were brought in the month of ar. Last year, 
during the corresponding months, the total was 3,786,564 pairs. 

Mr. ‘DinsmANn, of Upper Sandusky, Ohio, has discovered a pro- 
cess of hardening copper, and has secured a patent for it. The 
art is supposed to have been lost. The material is properly called 
silicated copper, and can be worked without friction. All 
necessity for oiling machinery made from it is said to be obviated. 

THE total number of boats employed in the Rhodes Sponge 
fishery last year was 618, of which -five fished at Bengazi, 
156 at Man three at Syria, 157 at Caramania, twenty-five at 
Cyprus, seventy-one at Crete, the same number in the man 
a and 100 off Greece. The total value of the take was 
13,890,000 piastres. 

In order to raise 140 Ib. to the height of 100ft. [the following 
weights of various articles of food are required :—Cheese, 1°07 Ib., 
or 1°77 lb. of bread, or 0°64 1b. butter, or 1°15 1b. sugar, or 0°52 Ib. 
beef fat, or 1°05lb. of oatmeal, or 1°271b. of rice, or 10°77 1b. of 
cabbage, or 10 bottles of Bass’ ale at 10d. per bottle, or 6} bottles 
of Guinness’ stout at the same price. 

A BLACK ink, not corroding steel pens, and neutral, may be 
prepared by digesting in an open vessel, 42 oz. of coarsely powdered 
nutgalls, 14 oz. of gum senegal, 180z. of sulphate iron (free 
from copper), 3drachms of aqua ammonia, 24 oz. of alcohol, and 





18 quarts of distilled or rain water. Continue the digestion until 

the fluid has assumed a deep black colour. 
It is stated that American manufacturers, especially those em- 
have found, by a thorough system of 


ploying fine pore 
tests, that coal oils as lubricators are superior to sperm oils in the 
ratio of 100 to 84, a discovery extremely satisfactory from the great 
difficulty heretofore of obtaining regularly a pan fy of sperm or 
whale oil of uniform density, free of gum and foreign mixture. 

Tue following is a simple mode of preservin, € ice when a safe 
cannot be employed for the purpose :—Make a double pocket of 
any kind of strong woollen oe a space of two inches or so 
between the inner and outer pockets, and pack this space as full 
as possible with any description of feathers. With a pocket thus 
constructed and kept closely tied at the mouth, a few pounds of 
ice may be kept a week. 

BESIDES all the salt provisions, the bread, the flour, the biscuits, 
the liquors, and the like, there have been received on the Great 
Eastern at Berehaven, ten bullocks, one milk cow, 114 . 
20 pigs, 29 geese; 14 turkeys, and 500 fowls, including ducks. 
dead creatures stowed in the ice-house there are 28 bullocks, 
22 sheep, four calves, four pigs, and 300 fowls, while 18,000 eggs 
are provided for the ship’s company, 

Tue following show the amount of force developed by one 
ee e of various food —— consumed in the body. The metre- 

ilogramme represents the force n o mie 0 Reems me 
(12°4 lb.) to a height of a metre (3-28ft. :—Cheese, 1,908 metre- 
kilogrammes ; bread, ;, milk, 266; flour, 1,797 ; arrowroot, 
1,901; lean beef, 623; fut, 113; — 1,700; hard boiled 
egg, 1,030 ; cod-liver oil, 4,127; butter, 3,331. 

Some déroliths of size fell in the department of the Aube, 
— the ~ Ny May  itity theenah the mass hye — 
observed moving with great idi e air, an a 
time it appeared to burst with a series of loud reports. Sub- 
sequently a black meteoric stone, weighing about 8lb., was dug 
out from a hard bed of gravel in which it had buried itself. Iron 
entered largely into the composition of the fragments. 

M. DE CHANCOURTOIS, in a recent paper to the French Academy, 
says that the diamond is derived from hydro-carburetted emana- 
tions, just as sulphur is derived from hydro-sulphuretted ones. 
He contends that the di is ted by the humid com- 

ion of a carburetted hydrogen, the carbon of which is only 
partly oxidised with the whole of the hydrogen, while the re- 
mainder of the m that has escaped oxidation is deposited 
in crystals, that is, in the state of diamond. 


MISCELLANEA. 
On Monday the price of copper was reduced £5 a ton. 
REPEATING rifles are being reconsidered by the army authorities. 
Se geetieny ef eietas queens is forcing itself before Parlia- 
ment again. 


Ir is stated that the French Emperor has given an order for 
200,000 needle guns. d 

A NEw bridge is to be built at once over the river Blakewater, in 
George’s-street, Preston. 

Mk. WiLDe’s electric lamp casts shadows from the street lamps a 
quarter of a mile distant. 

THE dioptric light erected on the ter Rock in the Carwar 
oy me mn on 

It is considered desirable that a new National Gallery be erected 
on the site of Burlington-gardens. 

ANOTHER regular line of Steam Navigation between England and 
France is about to be established. ae 

DvRING the war over one thousand ships of the American mer- 
cantile marine were transferred to foreign flags. 

WELSH mining eers estimate that over 30 per cent. of coal 
is lost in mining. Much of it is in fine dust. 

SUPPLEMENTARY estimates have been issued to the amount of 
£245,000, for the conversion of Enfields to Sniders. 

THE cost of labour for coal cut by hand is eightpence a ton; 
with the machine it is from threepence to fivepence. 

Mr. TWwEEDIE£ has in the press another little work on the 
general management of steel, by Mr. G. Ede, of Woolwich. 

Mr. Wipe’s electric machine will produce heat far more 
intense than the highest hitherto ob’ by any means. 
NINETEEN THOUSAND Westley Richards’ carbines were last year 
ordered by the War Department, and are in course of delivery. 
In 1783 the American navy consisted of four vessels; in 1815 of 
iy carrying 1,636 guns; and in March, 1865, of 684 vessels with 
,477 guns. 

A TOWN telegraph is now being established at St. Petersburg. 
The gop for a telegram of twenty words is to be forty silver 
copec 


Messrs. Rick, of Boston, propose to reduce the friction and 
wear and tear of salbwey wheels end axes by givtng @ free motion 
to the latter. 

THE Parisians have copied the Germans in selling cheap and 
good summer beverages in the streets under efficiént management 
and inspection. 

THE steam fleet of Sweden now consists of 214 vessels, of 
9,514-horse power. In 1864 it consisted of 192 vessels, with 
8,896-horse-power. 

Tue Young Lochinvar, a tea-clipper, which had started from 
Hong-Kong on the ocean race, lately ran ashore in a mist off 
Fuchow, and was lost. 

WE learn that at the ironworks of Holmberg and Co., at Lund, 
U.S., a new invention has been applied, by which tubes of iron 
can be cast by centrifugal force. 

A DREADFUL fire has occurred at Portland, U.S, ge oy ~! 
half the city and rendering 2,000 families homeless. fire 
has destroyed property to the value of 10,000,000 dollars. 

THE quantity of wine imported into the United Stine in 
May was 1,614,413 gallons, as compared with 1,471,565 in 
May, 1865, and 1,853,496 gallons in May, 1864. 

THE Prussians estimate the extreme rate of fire of their needle- 
gun at from six to eight shots per minute. With the Snider 
Enfield as many as fifteen shots have been fired in a minute. 

‘THe needle gun is to the ordinary musket what shorthand 
is to common writing”—such is the definition given by the 
Archduke William, Commander-in-chief of the Austrian ctibenp. 

GENERAL Pret has already made cman that 60,000 
Enfield rifles should be converted into bi -loaders, in addition 
to the 40,000 for which orders had been given by Lord Hartington. 

Tuer French Academy of Sciences, at its last sitti elected 
Mr. Frankland, of toe. as foreign corres t in section 
of chemistry, in the place of M. Weehler, of Gottingen, associate. 

THE hydraulic coal-cutting machine, with a supply of thirty 
gallons of water a minute, at a pressure of three hundred 
= do paae work as twenty men, making nearly 30 per cent. 

ess 

Tue Rirmingham Small Arms Company have placed the full 
uestmenvel Gaile factory at the services of the Government, the 
company confining itself to the work of converting Enfields into 
breech-loaders. 

THE tax upon dogs, or upon dogs’ friends for k them, is 
returned in the financial accounts for the year ending —, 
1866, as amounting in Great Britain to £219,313, an increase 
£8,984 over the previous year. 

THE Algerian journals announce that the waters of the streams, 
having become poisoned by the vast number of locusts which 
perished in,them, have produced at Médéa and other points of the 
colony a mortality amongst the cattle. 

Tue University Life Assurance Company have granted to Mr. 
Willich, their late actuary, a pension of a year for life, in 
addition to a sum of £500 as a —- donation. Mr. Willich had 
been an officer of the company for forty years. 

An American company has begun the manufacture of a com- 
pressed stone for building purposes. It is made of sand, pulverised 

uartz, and silicate of soda, and hardens within twenty-four hours 
roin the consistency of putty to the solidity of stone. 

AN art exhibition on a large scale is to be opened at Lille next 
Sunday. A huge building has been erected specially for the pur- 
poses of the exhibition, containing oT large rooms and a central 
saloon, whose floor covers a surface of 2,000 square metres. 

Ir is asserted that the drawing of the ornament in our middle- 
age a ae is all sie to donde — the difficulty or 
impossibility of approaching its om and grace now-a 
wien dowwing is mostly done by rule of thumb and not by caved 
brains. 

Ir is important to’ know that the Snider principle admits of 
capping being done away with, and that the converted Enfields 
wit be loaded with -igniting cartridges fired by a which, 
having struck the cartridge, is returned by a-spring to its 
position. 

Sr. Nzor’s Tower, which is built of Welden stone, a fine speci- 
men of the perpendicular style, is in a state of decay. A little 
mortar and a few new stones have been occasionally added to it to 
strengthen it. It is said that an effort is about to be made 
collect £1,000 to repair it. , 

A SELECT committee, appointed by the colonial parliamen 
inquire into the tramway in Pitt-street, Sydney, completed 
inquiry shortly before the end of last session, and it appears to be 
proved that ¢ e tramway is of no practical use as a means of in- 
creasing the traffic of the Government railways. 

A Panis paper notices the fact that, notwithstanding the inven- 
tion of rifled guns, the disproportion of killed and wounded in 
battle remains about the same as ever, justif, the statement 
made in the time of Marshal Saxe, that each man in battle 
represented a quantity of bullets equal to his own weight. 

Durine the war the price of a 100- Parrott 
1,300 dollars; a 200-pounder, about 2, dollars; a 
from 4,500to 5,000 doilars. Of thecastiron guns, the 
for the 15in. gun, as stated by ag = a 7,500 dollars; 


smaller calibre in tion. 
~aen 12,000 dollars for a 


dollar a 100- 17,000 
. dollars for a 150-pounder, and 28,000 dollars Rags =~ F -c 
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cylinder. The efficiency of this arrangement dependsonthe | _water.”—27th April, 1866. *s Chancery ry Lenn ts in 


perfection of the surfaces in working contact. We all know that two 
surfaces, tight when cold, generally leak when under steam, con- 
uently, valves without casings are houses without roofs—- 
both are well enough when all is fair and smooth. 
The universal practice at present of reducing the friction on the 


- by jection square, or in some 
yw tasheck of tuscan Athig amanndon this projection 


and hore against the door of the easing; this was adjusted by 
set screws on the inside of the casing. In Nhe hastanoas toe 
was inserted in a hollow in the cones and pownes sens’ f vi- 
sion cast and surfaced on the back of the valve. The ent 
in this case was attained by set screws in the cover. Ano’ her plan 
was to have the ring recessed in the valve with springs or india- 
rubber to insure its contact with the surface and the cover. 
Another plan was to have the ring recessed in the valve with 
rings or india-rubber, to insure its contact with the surface and 
= cover. For the most part, however, such arrangements of 
rts and slides as those he had alluded to were defective, and 
e (Mr. Laird) should are now to indicate the direction in 
which improvement The elastic properties of steam had 
already been oes ale and he should now refer to the part of 
its velocity depending on its pressure ; that was to en 
for example, steam of 40 Ibs. on the square inch wou d 
move at a greater speed than steam at lbs. Now, if 
we duly recognised the fact that e  p mcmae lowers its pressure, 
and, therefore, its velocity, we should know that the speed of the 
steam when — the cylinder and when escaping from it was 
far different. on he than this we must remember that the 


friction of the Foe must be noticed also. It needed no effort on | 


ps pee to assume that they all knew that the friction of fluids 
gases was in due ratio to their densities. To be still plainer, 
i ie say that . stream of water would make more pro- 
a stream of treacle. Steam, in like manner, was duly 
effected in its progress. Having settled the question as to the 
friction and speed of steam, let us see how it applied to the slide 
valve. He craved their remembrance of the fact, that in the ex- 
amples alluded to the area for the supply and the exhaust were 
the same. The steam supply was at its greatest pressure when 
entering the cylinder, hence its speed also was greater. On the 
valve closing the port, expansion commenced in the cylinder; a 
reduction in the pressure ensued, and the friction duly increased. 
As the velocity of the steam in exhausting from the cylinder was 
much less then when entering it, an increase of area was certainly 
required. It must not be forgotten that when expan- 
sion was completed it was desirable to dispense with the agent 
which had done all the service possible, and the sooner it assumed 
its original form (that of water) the better. In the face of these 
truths he was surprised to find that many examples were yet to 
be found with the areas for supply and exhaustion both alike. He 
meant the area given by the action of the valve, and not the central 
exhaust port. ithe steam could not escape from the cylinder it 
would not be assisted in doing so by the area of the central ex- 
haust being increased. Let them remember again the dimensions 
in his second examples, where he had stated that he would reduce 
the travel to 4in. in the place of 8in., but would retain the same 
area for the admission of steam. Then comes a fact worthy of at- 
tention. He had allowed 2in. opening for the supply, but if 
he made the ports 4in. inside he would exhaust double the area of 
the su wpe. It would, therefore, be perceived that the valve only 
trave alf over the port for the supply, and opened it fully for 
the exhaust. This was as it ought to e in all cases, and he felt 
confident his audience would recognise the facts. His reason for 
dwelling upon it was for the purpose of demonstrating that further 
improvements were yet needed and possible. Slide valves on the 
relief exhaust principle were now common in marine engines, but 
he was sorry to say that their —— and use in general prac- 
tice were not so often to’be met with as they ought to be. Lately 
we have had three-ported slide-valve rods to reduce the stroke 
one-third of that for the ordinary single ports. He must next 
direct their attention to the value of the lap on the valve. Many 
engineers or designers of engines actually cut and diminished the 
lap with the fallacious idea that a gain in power was the result. 
Let them consider the meaning or value of the lap, and to do this 
assume a slide valve at half-stroke without lap; let it have moved 
to admit the steam to have gone to the end of the stroke, and 
then returned to the half-stroke; no steam was at this point 
entering or exhausting. Directly, however, the aged was opened 
for exhaust the supply entered at the port at t posite end. 
There was no time fo or expansion, and the steam supply was bein; 
actually used for the entire stroke of theengine. It seemed har 
pe believe that there were, even in their own day, those in their 
on ye rofession who passed over and forgot those _ truths, 
pe who would not recognise them at all, if they were to 
be judged by their works. He would now endeavour 
to point out the gain with the lap, and develop the truth of an 
idea the author of the paper had long entertained, namely, that 
expansion was ettninahile * with the slide valve alone. Assuming a 
valve and a port with a lap equal to the width of the opening 
caused by the valve, the end of the valve being at the edge of the 
port, and then to be moved to the end of the stroke, and over 
again until the port was closed. Then let them mark the differ- 
ence with the valve without lap. The steam escaped the instant 
the valve moved from its present position; but in this case expan- 
sion was allowed in proportion to the amount of lap given. The 
moment exhaustion commenced in the former case the admission 
of steam ensued ut the — end. In this instance the supply 
must wait until the lap had travelled to the edge of the port in 
question. He would not render these simple facts tedious by 
further remark upon them, but would rather proceed with some 
concluding observations. He considered that the action of the 
slide valve demanded more careful attention than it had yet 
received, and felt certain that the difference in the velocity of 
steam when entering and exhausting was not sufficiently recog- 
nised. Attention should be more directed to the fact that the 
indicator is the instrument that should be the guide in settling 
such questions. When designing a valve it should be a 
bered that the grades of expansion, the len angth of connectin 
and the uneven lap to attain the even lead are matters Ppt 
importance. He must also call their attention to the fact that the 
travel of the crank-pin and the centre of the ex-centre are virtually 
the same, and that the position of the valve in relation to the con- 
necting-rod has much to do with the lap. Time and his hearers’ 
patience, said Mr. Laird, would not permit his entering into several 
other questions which doubtless the ey were able to answer. He 
had endoured to point out the leading features of his subject, and 
rticularly those most worthy of the attention of practical men. 
he had devoted more time to the matterhe might perhaps have 
raised more objections, and advanced more recommendations. In 
conclusion, he must thank his fellow members for their kind at- 
tention and forbearance. If anything too truthful had been said 
it was with the best intentions. If any dark points had been 
elucidated, or his work was appreciated to any extent, he was sufli- 
ciently rewarded. 
The discussion upon the paper was adjourned till the August 
of the iation, but a vote of thanks was nevertheless 
awarded to its author, and at 11 p.m. the numerous assemblage 
dispersed. 





HALF the ing 3 aper made in the United States is made 





within twenty-five miles of Springtield. 


1348. ALFRED VINCENT NEWTON, Chancery-lane, London, appa- 
illuminating gas.”—A tion from Levi 

pata —_ Norman Carmi Munson, Shirley, Massachusetts, U.S.—10th 
1350, WILLTAM PRossER, York-terrace, St. John’s Woed, Middlesex, ‘‘ Im- 
rovements in for treating metals, metallic ores, and other 


mineral su lp 
1446. JOSEPH LEWENBERG, Upper eantarinns 
“An composition for beau the complexion.” . A communi- 
cation from Clara Lewénberg, New York, U.8.—23rd May, 1866. 
ham, ‘‘ Improvements in horticultural glass 





K Charlotte-street, Fitzroy-square, London, 
ts in the fon of safes or strong rooms.”—12th June, 


1866. 

1610. WILLIAM HATHERTON HALL and JOSEPH COOKE, Birmingham, “ Im- 
provements in miners’ safety lamps.”--13¢/i June, 1866. 

1620. RICHARD EDWARD HODGES, Southampton-row, London, “ Improvements 
in rulers.” —14th June, 1866. 

1629. JAMES GARTH MARSHALL, Leeds, Yorkshire, “Improvements in the 
mode of and apparatus for treating fibrous materials preparatory to their 

being spun.” —15th June, 1866, 

1630. WILLIAM ROBERTSON ‘and JAMES GUTHRIE ORCHAR, Dundee, Forfar, 
N.B., “ Improvements in looms for weaving.” 

1638. “@roren HENRY - Hopps, Castle-street, Liverpool, “ Improvements 
applicable to locks.”—A communication from George Kitteridge, San 
Francisco, California, U.S.—16th June, 1866. 

1652. JEAN NADAL, Newman-strect, Oxford-street, London, ‘“‘A new or 
improved bottle fountain.”— 20th June, 1866. 

1660. LAWRENCE HART, Royal Engi its in the 

of rafts for saving life at sea, and for oa "— 2ist June, 1866. 

1667. EDMUND HUNT, Serle-street, Lincoln’s-inn, London, “ Improvements in 
dissolving or treating rubber, gutta-percha, copal, and similar gums or 
resins, and their compounds.” 

1670. TIMOTHY WHITLEY, York-road, Lambeth, Surrey, “Improvements in 
springs for railway and other 

1673. CHARLES DE GRELLE, Basinghall-street, London, “Improved appa- 
ratus for cutting, grinding, and polishing the bottoms of tumblers, wine 
glasses, decanters, and other articles in glass.”—A communication from 
Antoine Cuttier, Brussels, Belgium. 22nd June, 1866. 

1682. ‘WILLIAM POUPARD, Blackfriars-road, , * Im 

ratus for screening coals and other materials.” —23rd June, | 

1693. GASTON CHARLES-ANGS, Ergie Frasnes, near Leuze, Belgium, “Im- 
proved apparatus for treating corn and other materials.” —25th June, 1866. 

1699. CHARLES PEACHEY HOLLIss, Clapham Rise, Surrey, “ Improved modes 
of applying packing of elastic or flexible — to axle-trees, springs, and 
bearings of railway and other ‘0 rails, chairs, and sleepers, and to 
frames of machines for isolating them contact and preventing noise.” 

1700. WILLIAM BUCKLEY, Neepsend, Sheffield, and LEVI SMITH, Oughti- 
bridge, Ecclesfield, “An improvement in the pistons of steam engines, 
which improvement is also applicable to air pump buckets.” — 26¢h June, 1866. 

1706. EDWARD AMBROSE, Holloway, Middlesex, “ Improvements in Venetian 

blinds and blind fittings, and in machinery for making the same, parts of 
which machinery may be used for other purposes.” 

1715. JOHN HENSHALL, Ardwick, Lancashire, ‘‘Certain improvements in 
machinery or apparatus for cutting files.” —27th June, 1866. 

1721. HENRY DAVIDSON PLIMSOLL, Ampthill-square, Hampstead-road 
Middlesex, * ‘The application of a new material to the purpose of rendering 








1724. JOHN HENRY "JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or apparatus for cleaning and ae pulse grain and 
seeds.” —A communication from Eugene 

1725, FRANCOIS THIERRY HUBERT, Amersham Vale, nents, Kent, and 
HENRY DAVID GREEN TRUSCOTT, East-street, Walworth, Surrey, “Im- 
provements in the construction of general electric telegraphic machines, and 
the mode of working them.” 

1726. CLINTON EDGCUMBE BROOMAN, Fileet-street, London, ‘‘ Improvements 
in obtaining alkaline permanganates.”— A communication from Cyprien 
Marie Tessié du Motay and Charles Raphael jun., Metz, France. 

1728. DANIEL KINNEAR CLARK, Adam-street, Adelphi, London, * Improve- 
ments in locomotive traction engines.” 

1729. SIMEON DEACON, Reading, Berkshire, “Improved machinery for 
drilling iron and other metals, also for boring wood for tapping nuts and 
screwing bolts.” —28¢h June, 1466. 

1731. LAWRENCE SEFTON PILKINGTON, Manchester, ‘Improvements in 
washing machines.” 

1732. WILLIAM THOMSON, Normanton, Yorkshire, “ Improvements in appa- 
ratus for actuating the points or switches of railways.” ; 

in the fi 


construction of 
Robert Creuzbaur, New York, U.S.—5th July, 1866. 
Patents on which the Stamp Duty of £50 has been Paid 
1773. MICHAEL HENRY, Fleet-street, London, “ Figuring felted fabrics, &¢.”—~ 


15th July, 1863. 
ve MORRIS WEST -terrace, Hyde Park, London, ‘‘ Rudders 





RUTHVEN, Oxford- 
r steering vessels.”. —l1th July, 1863. 
1738. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ** Cartridges for 
loading arms.”—1!th July, 1863. 
1753. LOUIS MARCEL BOURNIQUE meek AR BAPTISTE _YIDARD, Paris, 
™ carriages.”—14th July, 1863. 
1754, LOUIS. MARCEL BOURNIQUE and gir BAPTISTE Viparp, Paris, 
* way wagon or truck.”—14th th Jaly, 1863, 
1771. WILLIAM CLARK, Chancery-! London, “ Transparent paper and 
ng designs.”—180h 4 mie, tee 1863. 
HIBALD BROOMAN, Fleet-street, London, “ Substitute for 
Pp 
1760. JAMES DAVIDSON, Southwick, near Sunderland, Durham, “ Furnaces for 
boilers, smelting, &c.”—14th July, 1863. 
1770. WILLIAM THOMAS CHEETHAM, Ashton-under-Lyne, Lancashire, 
“ Hydraulic motive power.”—1l5th July, 1863. 
1881, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Cartridges.”— 
#29th July, 1863. 


Patent on which the Stamp Duty of £100 has been Paid. 
1647. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Magneto-electric 
machines.”—11th July, 1859. 


Notices of Intention to Proceed with Patents. 

621. JAMES DALY Dow, Liverpool, “ Improvements in steam boiler furnaces.” 
lst March, 1866. 

652. EDWARD EDWARDS COLLEY and WALTER MOss, Fleet-street, London 
“ An Improved self-acting card distributor.”—3rd March, 1866. 

665. HENRY HACKETT, Warrington, Lancashire, “ An improved safety valve 
for steam boilers.” 

669. THOMAS CLAYTON, Manchester, ‘‘ Improvements in apparatus employed 
. Leer ing gas from inflammable and volatile liquids.”—5th 


1866. 
682. ARCHIBALD CAMPBELL CAMPBELL, Blythswood, Renfrewshire, N.B., 
“Improvements in superheating steam and in apparatus connected there- 


ith. 

686. ALFRED BARKER, Westminster Chambers, Victoria-street; London, “ Im- 
provements in the manufacture of wadding.”—6th March, 1866, 

692. WILLIAM MACHIN and SAMUEL MACHIN, Chariton-hill, Salop, “ An 
improved apparatus for cleaning ships’ sides and bottoms.” 

696. AARON CHARLES BALDWIN, Boston, Massachusetts, U.S., “ Improvements 
in rotary steam engines. "1th M 1 

= THOMAS PRIDEAUX, Sheffield, “ Improvements in puddling and converting 

races,” 

702. JACOB GEOGHEGAN WILLANS, St. Stephen’s Crescent, Bayswater, 
nto in puddling iron and in apparatus employed therein.”—8th 

, 1866. 

719. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improvements in 
pumps.” — A communication from Asher Burr, Middletown, Middlesex, 
Connecticut, U.S. 

720. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improvements in 
weighing scales.”—A communication from Daniel Hand Wilcox, New Haven, 
Connecticut, U.S. 

721. EDWARD FORSTER, ee wage Cheshire, 2 Improvements in the con- 

jon of side p ig vessels.” 

722, THOMAS RESTELL, rnd Palace-square, Norwood, Surrey, “ Improve~ 
ments in breech-loading fire-arms, and in cartridges to be used therewith.” 
725. BENJAMIN HADLEY, Wednesbury, Staffordshire, “‘ Certain improvements 

in bearing springs for carriages and other vehicles.”—9th March, 1866. 

73\. CHARLES JAMES RICHARDSON, Kensington-square, Kensington, Middle- 
sex, “ Improvements in arranging steam boiler and other furnaces, in order 

to render them more suitable for burning petroleum and like oils.”— 10th 

March, 1866. > 

754, JOSEPH JESSOP and WILLIAM WARBURTON, Bradford. Yorkshire, “ Im- 
provements in the doors or covers of safes, strong rooms, and other recep- 
tacles of property, and parts surrounding such doors or covers.”—13th 
March, 1866. 

776. BENJAMIN WILLIAM SELBY, Parliament-street, Nottingham, ‘ Improve- 
ments in the manufacture of lace in twist lace machines.” —l5th March, 1866. 


hi 














782. THOMAS BRIGGS, jun., Manch “1 ts in 
employed in the manufacture of waterproof and other fabrics.” 








1733, JOSEPH ASHTON, Fleet-street, London, “ I 
ture of studs and buttons.” 

1734. HENRY HOBSON, Newport-road, Middlesbro’-on-Tees, Yorkshire, 
al — in smelting iron ores, and in apparatus used with blast 


“ee JOHN IMRAY, Westminster Bridge-road, Surrey, and JOSEPH ELLIs, 
Eccleston-square, London, ** Improvements in carriage windows and other 
sliding frames.” 

1737. SAMUEL HOLMES, Lincoln’s-inn-fields Chambers, London, “ Improve- 
ments in the manufacture of printing ink.” 

1738, RICHARD HORNSBY, Grantham, Lincolnshire, “‘ Improvements in mow- 
ing and reaping machines.” 

1739. JOHN HUNRY JOHNSON, Lincoln’s-inn-fields, London, ** Improvements in 
brick-making machines, and in the machinery or apparatus for operating the 
same.”—A communication from Isaac Gregg, Philadelphia, Pennsylvania, 
U.S. 

1740. HENRY GRIFFIN, Silvertown, Essex, “Improvements in combining 
india-rubber or compounds thereof with metallic substances for the manu- 
facture of valves and other uses.”—29¢h June, 1866, 

1743. MANUEL LEOPOLD» JONAS LAVATER, Boulevart St. Martin, Paris, 





in 
1748. TELFORD MACNEILL, Cockspur-street, Charing Cross, London, “ Im- 
provements in the construction of railway rolling stock and in the perma- 
nent way applicable thereto.” 
1746, TOUSSAINT FRANCOIS GILLOT, Stoke Newington, London, ‘* Improve- 
ments in the manufacture of leather.” 


789. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
breech-loading fire-arms.” — A communication from Christian Sharps, 
Philadelphia, Pennsylv: ania, _ Horace Edward Dimick, St. Louis, 
Missouri, U.S.—16th March, 1866 

796. FREDERICK COLLIER BAKEWELL, Haverstock-terrace, Hampstead, 
Middlesex, “I y for rolling and straightening 
cylindrical metallic rods na tubes."—A communication from Joseph 
Sidney Seaman, Pittsburgh, Pennsylvania, North America. 

802. NATHAN THOMPSON, Abbey Gardens, St. John’s Wood, Middlesex, 

in the of boxes.”—-17th March, 1866. 

819. THOMAS ROUTLEDGE, Ford Works, near Sunderland, THOMAS RICHARD- 
SON, Newcastle-upon-Tyne, and WILLIAM HENRY RICHARDSON, Jarrow-on- 
Tyne, *‘ Improvements in treating the waste liquors resulting from the pre- 
paration of esparto grass, alfa-straw, and other fibrous substances, and in 
purifying the alkali recovered therefrom, and in furnaces or evaporating pans 
connected therewith.”—19th March, 1866. 

836. CHARLES HODGSON PARKER and HENRY ROSSELL, Sheffield, “ Improve- 
ments in vices, and in the mode of constructing the same.”—2Ist March 








1866. 

856. THOMAS EDWARD SYMONDS, Adam-street, Adelphi, London, “ Improve- 
ments in the construction of ships and other vessels.” —22nd March, 1866. 
865. THOMAS IRONMONGER, Wolverhampton, Staffordshire, ** Improve nents 
4 packing for packing pistons, and for other like purposes.”—23rd March, 


out. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, , 
in breech-loading fire-arms.” —A communication from Joshua 





1747. CHARLES DEMAIN KNAPTON, Bradford, Yorkshire, ‘‘ Imp in 
spinning frames.”—30th June, 1866. 

1748. WILLIAM JAMES BAKER, Wakefield, Yorkshire, ‘‘ An improved method 
of and apparatus for facilitating the passage of a guard or other person 
along the outside of a railway passenger train in motion.” 

1753. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
**Improvements in apparatus for applying heat to certain parts of the 
human body.”—A communication from Emile Duroux, St. Etienne, Loire, 


France, 

1754. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ Improvements in the making or bricks.”"—A communication from Maurice 
Abord, Buissonniers, near Autun, France. 

1755. GEORGES FRERE, Rue de l'Epceron, Paris, “* An improved apparatus for 
fishing.” 

1757. CHARLES JAMES APPLEBY, Gracechurch-street, London, “ Improve- 
ments in locomotive and traction engines.” 

1758. THOMAS COWELL CRAVEN, Albany, New York, U.S., “‘ An improvement 
in saws for cotton gins.” 

1759. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in apparatus for lubricating purposes.”—A communication from Arthur 


1761. WERNER STAU FEN, ena. ee, eer ** Improve- 
ments in the res.” —2nd July, 1866. 

1764. HENRY TYERMAN, Pontefract, Yorkshire, nee in reaping 
and mowing machines.” 

1766. HENRY WOOTTON, Russell-terrace, Oakley-square, London, “ Improve- 
ments in the construction and arrangement of self-acting railway signals.” 
1767. WILLIAM ADOLPH, Bury-court, St. Mary Axe, London, ‘* Improvements 
in apparatus for obtaining motive power by means of steam. es communi- 

cation from Jules Claude Louis Charnoz, Leipziger-street, Dresd 

1768. ALEXANDRE PIERRE JOSEPH ALLEMAND, Rue St 4 ‘Batignolles, 
and LOUIS GONZAGUE SPEYSER, Rue du Four, St. Maur-les-Fosses, Paris, 
“Improvements in machinery for making bricks, which improvements are 
also applicable for moulding blocks for building, or for artificial fuel, or for 
other pu’ 

1769. GEORGE FREDERICK STARNES, ae 's-road, Brentwood, Essex, ‘‘ Im- 
provements in cotton gins.” —3rd July, 1 

1771. ROBERT ALFRED YOUNG, Bristol, eS “ Improvements in 
the busks of stays and corsets.” 

1773. ALFRED MYERNS, Union-street, Whitechapel, London, “ Improvements 
in the construction and arrangement of the fastenings of leggings, gaiters, 
antigropelas, and such like articles of dress.” 

1774, JOSEPH CLEGG and JOHN SMITH, High Crompton, near Oldham, Lanca- 
shire, ‘“ Lmprovements in the manufacture of ribbed pile fabrics.” 

1775. THOMAS SAGAR and THOMAS RICHMOND, Burnley, Lancashire, “‘ Im- 
provements in looms for weaving.” 

1777. MICHAEL HENRY, Fleet-street, London, ‘‘ Improvements in governors.” 
—A communication from Léon Foucault, Boulevart St. Martin, Paris. 








Gray, Medford, Massachusetts, U.S.—29th March, 1866. 

945, GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improvements in 
braiding and weaving machines.”-- A communication from Florence Lucas 
Veerkamp and Charles Francis Leopold, Phiiadelphia, Pennsylvania, U.S.— 


ard ot 
1170. THOMAS Kmsy, Barrow-in-Farness, Lancashire, “ Improvements in 
apparatus or machinery for raising and lowering revolving shutters.”—26ih 


A 
1234. JOHN JACKSON, Battersea, Surrey, ‘‘ Improvements in night lights.”—1s¢ 


‘ay, . 

1438. WILLIAM ALEXANDER LYTTLE, General Post-office, London, “ Improve- 
ments in steam generators.”—18ih May, 1866. 

1539. ANDREW BETTS BROWN, Cannon-street, London, ‘‘ Improvements in 
engines for pumping water, applicable to engines for feeding steam boilers.” 
2nd June, 1866. 

1620. RICHARD EDWARD HODGES, Southampton-row, London, ‘‘ Improve- 
ments in rulers.”—14th June, 1866. 

1700. WILLIAM BUCKLEY, Neepsend, Sheffield, and LEVI SMITH, Oughtibridge, 
Ecclesfield, ‘‘ An improvement in the pistons of steam engines, which im- 
provement is also applicable to air buckets.”—26th June, 1866, 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
¥ 14th July, 1866. 
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The following descriptions Siege srepered ecqrentl THE 
Ewetann, & the afc af tel Mion Ceakccaeied Pater. 


Class 1—PRIME MOVERS. 


img an incline he will be enabled to increase the load on the driving wheels ; 
and, again, while running on levels or down inclines, to reduce and distribute it 
more evenly between the driving and non-driving wheels of the locomotive. 
3260. C. L. EADE, Parkhurst, Isle of Wight, “‘ Obtaining motive power.”— 
Dated \6th December, 1865. ~ 
‘This invention relates to certain impr in ‘ining motive power 
by magnetism or gravitation, or by both combined, and is applicable to various 
including magnetic or electric clocks. The inventor proposes 
to construct an iron wheel with radial spokes and central box or hub, which is 
to be set on a shaft supported by standards or bearings. On the circumference 
or outer periphery of this wheel he applies eight or more tangential hammers 
or armatares, attached by hinges, and in the forms of arcs, to correspond with 
of the wheel. Thus, in whatever position the wheel is placed, it 
will follow that all the armatures above the level of horizontal line drawn 
through the diameter of the wheel will be closed or concentric with the cir- 
cumference, while the others will be open, or in an outward or extended posi- 
tion, thus creating a leverage and causing the wheel to be out of equilibrium. 
That side of the wheel on which the hammers or armatures are extended will 
be borne down, thus bringing over the successive armatures, and creating a 
continuous rotary motion, while the ascending armatures will fall against the 
opposite side ot the wheel, and not exercise any teracting leverage to the 
series. The foregoing is an example of the power of gravitation, 
but where the inventor desires to aid the motion by electricity or magnetism he 
proposes to apply a series of electro-magnets around and outside the wheel and 
armatures, whereby the armatures will successively be attracted during the 
revolution of the wheel, and thus create a continuous motive power. By an 
application of clockwork movement the speed of the wheel may be easily regu- 
lated, and thus the power obtained may be made applicable to timekeep — 
Not proceeded with. 
3269. R. A. BROOMAN, Fileet-street, London, “‘ Boilers or apparatus for 
rating steam.” —A communication.—- Dated 18th December, 1865. 
This invertion cannot be described without reference to the drawings. 
A Essex,“ Producing and applying rotating motion 
by means of an apparatus to be worked by fluids, compressed air, or 
by gas.” —Dated 19th December, 1865. 
In performing this invention a drum, cylinder, or case, fitted upon a shaft, or 
forming part of a shaft, revolves within a larger drum, cylinder, or case, and 
from the internal drum a fixed projection extends as far as the inner surface of 
the external drum. From the external drum two er more valves or slides pass 
close up to the external surface of the internal drum ; these valves or slides are 
movable, and are pressed forward or withdrawn either by eccentrics or by 
cams and levers. Steam, water, air, oil, or gas, is allowed to enter by means 
of pipes or openings to press upon any or upon all parts of the valves or slides. 
From the internal drum steam, water, oil, air, or gas, is admitted either by 
passing through a part or the whole of the shaft, or through part of the internal 
dram, or through both shaft and internal drum, so as to occupy the space 
between the external drum and the internal drum, and to press upon the pro- 
jection of the internal drum, which pressure causes the internal drum to 
revolve within the external drum and to communicate motion to the shaft. 
The egress of the steam, air, oil, or gas, is provided for by permitting it to pass 
through a part or the whole of the shaft, or through both the shaft and internal 
@rum. The apparatus is applicable for all purposes of imparting motion. 


3279. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Pistons."—A communica- 
ited 19th December, 
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—. , 1865. 
This invention relates to what is known as steam packing for pistons of 
steam engines, and has for its object the obtai of cheap durability,and 
economy of labour, by dispensing with the *‘ setting up” and adjusting of the 
piston requisite in pistons of the erdinary construction. According to this 
invention there is placed between the junk ring and the follower an annular 
metal shell which keeps up the piston, when working, without steam, and 
which is grooved or recessed to an expansive metal packing ring, which may 
be made eccentric or of a gradually diminishing thickness from the split joint 
to the epposite side of its diameter, in order to increase its elasticity. This 
ring may be provided with a tongue joint or other equivalent contrivance for 
preventing the escape of steam at the split or joint, and fits loosely within the 
annular groove or recess in the shell, an annular steam space being left between 
the interior of the ring and the shell. Openings are made through this portion 
of the shell to admit steam from the interior of the piston to the annular 
chamber or space above referred to. The steam is admitted from each end of 
the cylinder alternately into the interior of the piston through a tube which is 
serewed through the follower and has a slightly tapered end so as to fit steam- 
tight in an orifice made to receive it in the junk ring. Within this tube there 
is placed a hall valve or its equivalent. which is forced steam-tight against 
one or the other of the two seats inside the tube by the pressure of the steam 
itself, according as it enters from one end or the other of the said tube. 
Between these two seats (one of which is adjustable so as to regulate orcontrol 
the play of the valve) there is formed a lateral aperture, which is always ex- 
posed to the incoming steam, and through this lateral aperture the steam 
passes in the interior of the piston and thence behind the packing ring. The 
steam is prevented, however, from blowing direct through the tube from one 
side to the other by the obstruction presented by the valve upon one or other 
of its two seats. It will thus be seen that steam enters the piston from the 
acting end of the cylinder, and by exerting its pressure upon the ring maintains 
@ perfectly tight packing.— Not proceeded with. 
3282. A. V. NEWTON, Chancery-lane, London, “ Electro-magnetic engines.” —. 
communication. Dated 19th December. 1865. 

The object uf this invention is to obtain motive power from electricity in a 
more economical manner than heretofore. The force of attraction and repulsion 
ot electro-magnets is known to be very great, but this force is known to 
diminish very rapidly as the attracting and repelling surfaces recede from each 
other ; and as it is necessary in applying electric currents to generate a motive 
power for driving or propelling machinery to change the poles of the magnets 
for each impulse the mode of changing the poles may be wasteful, and may 
very speedily destroy connection entirely by burning the metal at the points of 
contact. The First of the invention relates to an arrangement of two or more 
series of electro-magnets, which, while their attracting and repell surfaces 
pass very close to one another. and so that the magnets composing each series 
may be placed as near as may be possible, have their cores of such form or 
shape and so placed in each row, and the wire so wound around them, that the 
force d by the electricity which passes through the enveloping wire acts 
not only upon the enveloped core, rendering it magnetic, but also with opposite 
polarity upon the adjoining core on cither side thereof, thus largely increasing the 
force which it would be pos ible to obtain from the same magnets with a corre- 
sponding current if such magnets were placed at a distance from each other. 
The Second part of the invention relates toa mode of reversing the polarity of 
the magnets without breaking connection between the plates of a battery and 
without interrupting chemical action. 














Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3283. W, CLARK, Chancery-lane, London, “ Apparatus for aerial navigation.” — 

A communication —Dated 14th December, 1865. 

This invention cannot be described without to the drawing: 

3295. F. L. and C. L. HANCOCK. Dudley, ** Propellers for ships and vessels, parts 
of which are applicable to windmill sails and fan blowers.”—-Dated 20th 
December, 1865. 

This invention relates, First, to screw propellers, and consists in fitting on 
the propeller shaft, or on a boss thereon, at or at about the same point at an 
angle of about 45 deg., more or Jess, with the shaft, and at about right angles 
with each other, two or more semicircular or nearly semicircular plates, 
which, as the shaft revolves, act upon the water to propel the Some- 
times the patentees employ plates with the corners of the semicircles removed. 
The invention consists, Secondly, of a disc propeller made in one piece or in two 
or more pieces. They mount one of these discs at about an angleof 45 deg., more 
or less, on each side of the vessel on a shaft or on a boss on the shaft, so that a 
portion of the disc is below the water, while the remainder is above the water, 
as in padJle-wheels. Sometimes they employ two or more such disc propellers 
on each side of the vessel parallel to each other on the same shaft. 








Class 3.—F ABRICS. 


Including Machinery and Mechanical Operations connected with 
aw Manufacturing, Printing, Dyeing, and Dressing Fa- 
bries, dc. 

3265. T. JONES and J, BUCKLEY, Manchester, “ Manufacture of bed quilts: 

table, and toilet covers.”— Dated 15th December, 1865. 

This invention consists in printing the patterns or designs for coloured bed 
quilts, table, and toilet covers, on ordinary cotton or other fabrics either plain, 
twilled, or figured. In performing the invention the fabric is passed through a 
printing machine, the printing cylinder of which is of the proper diameter for 
printing at one revolution the bed quilt or other article to be produced, The 
surface of the printing cylinder is engraved with a pattern in imitation of the 
woven fabric hitherto employed in the manufacture of bed quilts and toilet 
covers.— Not proceeded with. 
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, and also to test the said worsted before 
and handed to the operative at the heald knitting machine to be re-knit ; 
the brush or brushes cleanse the said worsted during its passage to the bobbin, 


—— 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
3276. W. CREASY, Wickham Market, Suffolk, “ Machinery for drying and 
bleach in and other materials.” — Dated \9th December, 1865. 

Fer the purpose of drying grain and other materials the patentee employs a 
casing which is divided internally into a series of compartments by a number 
of perforated partitions parallel the one to the other. The grain or material is 
placed between these partitions so as completely to fill each alternate compart- 
ment, the others being left vacant. Heated air is by a fan forced into the bottom 
vacant compartment of the case, and it has to pass upwards through all the 
compartments charged with the grain or material to the vacant compartment 
at the top of the case, from which it is drawn by afan, The employment in 
this manner of two fans—the one to force air into the case, the other to draw 
it out after it has done its work—greatly facilitates the getting the air through 
the material. Usually he makes the case above mentioned of rectangular 
form, and capable of rocking on trunnions, through one of which the heated 
air is forced in; in filling and discharging the apparatus the case is tipped on 
its trunnions. The filling ts effected by means of a hopper, from which there 
is a passage into each of the grain co.»partments; these passages are all, when 
the grain is tilted, at the upper end< of the grain compartments, and the grain 
or material supplied in the hopper runs in through them until the compart- 
ments are full. For emptying the compartments each of them is made with 
an opening, which, as the case js tilted, is at its lowest end, and the grain or 
material runs out through it. The hot air is produced by burning fuel in a 
stove, or it can be obtained from the furnace of the engine that drives the 
machine, from which the air so heated with the products of combustion pass 
into a chamber, from which it passes to a fan; the fan draws the heated air 
out of the reservoir, and forces it into a pressure chamber, surrounding a 
chamber from which the hot air is drawn. From the pressure chamber the 
hot air passes to the drying case, as already described. When it is desired to 
dress or bleach the grain or material, as well as to dry it, sulphurous acid or 
other bleaching gas or vapour may be used together with the air. In order 
that this gas may be economised, and also in some cases to economise heat, he 
provides a passage, by which the air and gas exhausted by the discharging fan 
oe be supplied back to the forcing fan, and so a circulation may be thus 

ept up. 





Class 5.—BUILDING.—None. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 

3258. A. V. NEWTON, Chancery-lane, London, “ Improvements in breech-loading 
Jire-arms and rotating breech cylinder pistols, and cartridges to be used 
therewith.” —A communication. Dated \6th December, 1865. 

This invention relates o certain improvements in breech-loading guns and 
pistols which will admit of the use of a peculiar construction of cartridge, also 
constitating part of the invention, and which cartridge is intended to form a 
perfect gas check for those arms. The first im has refe to that 
kind of breech-loading gun in whiclf the chamber for receiving the cartridge is 
transversely divided, one portion of such chamber being formed in the breech- 

jiece attached to the stock, or neck of the stock, and the other portion being 
formed in the breech end of the barrel ; the two parts are connected by a hinge 
joint, which will allow of the opening of the breech for the insertion of the 
cartridge and the withdrawal of the case. This part of the invention consists 
in so forming the two parts of the cartridge chamber with a chamfer on the 
mouth of each that, when they are brought toge:her to hold the cartridge, there 
shall be an annular groove adapted to accommodate an annular rim or fulmi- 
nate flange on the body of a peculiar construction of 

3275. C. A. M’EVOyY, Bedford-square, London, ** Igniting shells and similar pro- 
Jectiles.”— Dated 19th , 1865. 

For some purposes it is desirable that the fuses of shells should be arranged 
to fire them after a considerable interval has elapsed from the firing of the 
gun or mortar by which the shell is projected. Now the time fuses of shells as 
at present constructed are suitable only for a delay measured by fractions of a 
minute. When it is desired that a considerable interval should elapse between 
the firing of the gun or mortar and the bursting of the projectile the inventor 
empioys a fuse containing a small bottle or vessel, say of glass, and holding 
sulphuric acid or other corrosive liquid. The bottle is so packed in fuse us not 
to be liable to injure an air carriage, but when the shell is thrown from a gun 
or mortar the shock of the explosion causes the breakage of the bottle. This 





pension in liquids is diffteult or costly, and certain chemical are 
difficult or incapable of application on account of the instantaneous or the too 
great promptitude with they manifest themselves. This invention 


Sill, A, PARAF and R. 8. DALE, Manchester, “ A new 
eee ae ee woven fabrics and yarns.” — 


acid properties, and salts with alkalies, and which 
salts may be used for production of a scarlet colour on wool, silk, cotton, or 
other material. inventors produce this new matter by acting 


in the proportion of one part of tar to ten or twenty parts of gypsum, and 
thoroughly stirred in. In this manner a lumpy compost is obtained, which he 
prepares for use by grinding to a fine powder. Other materials may also be 


incorporated with the gypsum and tar, if desired, but it is not essential.—Not 
proceeded with, 


position applicable to the agglomeration or moulding of various materiais.”— 
A communication. Dated 5th December, 1865. 
This cement is formed of basic of 


by diluting or tempering magnesia, which may be more or less hydrated, and 
carbonated with a solution of chloride of magnesium, more or less concentrated. 


chloride and the 


are ‘ ing 

solution of chloride of magnesium, he first puts with the chloride in 
a dry state, and employs water to form the cement. He dries the chloride by 
heat until it ceases to give off steam. 


3156. 0. MAGGS, Bourton, Dorsetshire, and G. H. SuitH, North Perrott, near 
Crewkerne, , 


3119. R. A. BROOMAN, Fleet-street, London, *‘ A new or improved cement or 


similar to hemp, and which is applicable to many pur- 


3163. A. PARKES, Birmingham, “ Preparing compounds of xylodine or gun 
cotton.” — Dated 8th December, 1865. 

Tt is the practice of the patentee to convert the cotton or other material by 

the usual and when properly changed for his purpose (that is, made 

soluble in hydrocarbon solvents) he takes it sr the acids or 


of the acids or changing agents. 
of cotton is taken out of the vessel in which it was pressed, opened 
out, and put into a washing machine, by preference a centrifugal machine, 
and washed with water until clean, and then by the continued rota- 
tion of the machine the surplus water is thrown out. Or he places the 
cotton, after conversion, in a centrifugal machine, and by its rapid motion the 
acids or changing agents are separated from the cotton as much as possible, 
and without taking the cotton from the machine. He washes it by admitting a 
copious supply of water, and in a short time (from a few minutes to an hour) 
the cotton will be sufficiently clean ; when it does not contain more than from 
5 to 10 per cent, of water it is dry enough for dissolving in naphtha or other 
solvents used in the manufacture of parkesine. Another improvement con- 
sists in mixing the gun cotton and solvent and combining the solution with 
oils and other matters in a vessel by p of cylindrical form, and 
having a strainer or filter at its lower end through which the materials, when 
sufficiently mixed and , ape caused to pass, 

3172. A. V. NEWTON, Chancery-lane, London, “ Preserving animal and vegetable 

substances "— A communication.— Dated 9th December, 1865. 

The patentee claims preserving animal or vegetable substances used for food 
(when treated as explained) by sealing up the same in air-tight vessels and ex- 
pelling the air by the substitution of gas that will not support combustion. 
3203. J. KASPARY, City-road, London, ** Comp ployed as a drinking 

beverage” —A communication. Dated 12th December, 165. 

This invention is designed for the purpose of producing a palatable, nutri- 
tious, and beneficial drinking beverage, which shall, by the amalgamation of 
certain essences with syrup, have the flavour of raspberry, citron, or ginger ; 
these es ences are severally given in the formula :—For raspberry 
essence the inventor takes of dried raspberry cake one hundredweight (if salted 
a little more), and saturates the same with about twenty quarts of clarified 
spirits (spiritum vini rectificatissimus) ; aiter leaving this mixture to steep for 
a short time he adds thereto from fifty to sixty quarts of filtered water, after 
which the whole must be placed in a vessel over a slow fire, and allowed to 
simmer until about one-eighth the quantity is reduced. For the essence of 
citron the peels or exterior coating of twenty-five new citrons are cut into 
small pieces and steeped in sixty ounces of the spirit (spiritum vini rectifica- 
tissimus); to this must be added twenty or twenty-four ounces of filtered 
water, and the compound must then be placed in a vessel and kept in a state 
of agitation for the space of eight day, after which it must be filtered and it is 
then ready for use. For the essence of ginger the inventor takes four ounces 
of ground ginger and steeps the same in twelve ounces of spirit (spiritum viné 
rectificatissimus); he then adds twelve ounces of water, and proceeds as in the 
last furmula for citron. The syrup for amalgamation with the above-named 
essences are composed as follows :— One hundred pounds of the best sugar are 
boiled with one hundred and twenty pounds of water, after which, to 
the syrup, it must be strained through flannel. The beverage is now 
formed by first colouring the syrup with the following mixture: The inventor 











may be done conveniently by the use of a striker such as is ly em- 
ployed in concussion fuses. The corrosive liquid, on its escape from the bottle, 
finds itself confined by a casing of zinc or other material which it is able to 
attack, and it will take a greater or less time to eat through this casing, ac- 
cording to the thickness thereof and the material of which it is made. On 
escaping from the destructible casing, the corrosive liquid meets with a com- 
position of chlorate of potash and sugar, or it may be other composition, which 
it is capable of firing, and su the explosion is determined. The explosion may 
in this way be produced at any desired interval varying from a few minutes to 
many days. 
3284. W. CLARK, Chancery-lane, London, ‘** Repeating fire-arms.”—A commu- 
nication.— Dated \9th December, 1865. 
This invention cannot be described without reft tothe drawing 





Class 7—FURNITURE AND CLOTHING.-—None. 


Class 8—-CHEMICAL 
Including Special Chemical and Phar ical Preparations, Fuel 
and Lnghting Materials, on and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

3101. T. N. BENNIE, Gowan, Lanark, “ A us for distilling oils and con- 
densing oily vapours.”— Dated 2nd December, 1865. 

The First part of this invention relates to the ion of app or 
retorts for distilling oil from shale and other sub pp con- 
sists of a pan provided with a cover, through a gland in which the shaft of an 
agitator passes. The agitator is caused to rotate by any suitable gearing, and 
is composed of claws or forks touching the pan, or nearly so, and which, as 
the agitator revolves, act upon and turn over the shale or other substance con- 
tained in the pan, whereby fresh portions of the shale are submitted to the 
action of the heat, which is applied beneath the pan. The pan is provided 
with doors for charging and harging, and with an outlet in the cover for 
carrying off the vapours to a condenser. The invention relates, Secondly, 
to the construction of condensers for condensing oily vapours evolved from 
retorts or distilling apparatus.— Not proceeded with. 

3105. D. HALL, Wharton, Cheshire, “ Manufacture of salt.”— Dated 4th Decem- 
ber, 1865. 











At 


ves one half ounce of the finest carmine in two ounces of volatile spirits 
(ammonium causticum liquidium), after which he dilutes the same with four 
ounces of filtered water. The syrup thus coloured, when cool, must have 
about one pound of the raspberry essence mixed with it, and it is then ready 
for use. The citron and ginger essences are mixed in like manner with 
pte ene ae for producing their necessary flavoured beverages.—Not pro- 


3208. C. K. TOMLINSON and C, J. HAYWARD, Lincoln, “ Preparation of sheep 
ointment.” — Dated 12th December, 1865. 

This invention consists in combining castor oil with other ingredients in the 
preparation of such ointments. The patentees combine the castor oil with 
quick-ilver, Venice turpentine, and com lard or tallow, by preference in 
the following preportions :—Quicksilver, six pounds; Venice turpentine, twe 
pounds ; compressed lard or tallow, fifteen pounds ; castor oil, fifteen 
The quicksilver and the turpentine are rubbed together until thoroughly Givided 
or killed, and so that no glebules of the quicksil can be even by the 
aid of a powerful magnifying glass. The lard or tallow and castor oil are to 
be melted together and gradually stirred in. 

3219. R A. BROOMAN, Fleet-street, London, “* Manufacture of pulp 
‘lygeum spartum.’""—A communication.—Dated 13th December, 1865. 

This invention consists in employing the lygeam spartam plant for the 
manufactare of pulp suitable to be made into paper and other articles. The 
lygeum spartum grows with a cylindrical stem in which there is only one 
knot; the leaves are very long and possess great tenacity. The inventor pre- 
pares the lygeum spartum by preference as follows :—He first bolls it ina 
solution of caustic alkali, then washes and triturates it by means of the vats 
and rollers usnalily employed by paper-makers, or by other convenient 
apparatus. He next dries it in the open air, or by steam or otherwise, 
= bleaches it by any of the well-known means for bleaching vegetable 

res. 





the 


3245. W. A. WEST, Nuenington Mills, near Fairford, 
ratus facturing * 

The object of this invention 
hard fibrous material to pulp for the manufacture of paper by the aid of steam 
generated either from alkaline Mquor in the reducing boiler itself, or ina 
separate boiler, or a combination from these two sources. The reducing boiler 
the patentee makes by preference spherical, and in such manner that it will 
bear a high internal pressure. boller he mounts in a furnace of peculiar 
construction, and in such a manner that it will be free to rotate therein in 
bearings while the operation of reducing the straw is proceeding, and may Le 





This invention is designed for economising the working expenses ng 
the manufactare of salt, and consists, First, of an improved method of feeding 
the fires with small coal ; Secondly, of an improved method of preventing the 
formation of pan scale on the bottoms of salt pans; Thirdly, of an improved 
method of drawing or removing the salt out of the pans into flats or wagons. 
3107. L. J. BoucHART, Paris, “ Improvements in the mode of applying mineral 

soda to the scouring and lubrication of textile matters and machinery and in 
the manufacture of soap.” —Dated 4th December, 1865. 

This invention relates to certain improvements in the application of the 
various mineral salts of soda for scouring and dressing textile fabrics, and also 
applicable as a lubricating agent for machinery, as well as in the manufacture 
of soap ; the modus operandi is as follows :—For scouring textile fabrics, silk, 


cocoons, and spun goods, the patentee makes use of a solution consisting of one 
hundred parts or pints of water at a temperature of 25 deg. to 30 deg. Centi- 
grade, one part or two pounds of mineral soda, one part or two pounds of 
potash, and one part or two pounds of the alkali of urine; both the latter- 





upon ways provided to receive it for the purpose of charging 

the boiler and washing and discharging the manufactured product. 
3248. T. PARKER, St. Mary Axe, London, “ Producing an oxy-hydro-magnesian 
light applicable to photographic purposes, to lighthouses, &e."—Dated th 


ydro-magnesian light consists “> ar en Ss 
intense, bright, and constant light, le to pl 
lighthouses, and to other iliuminations. process whereby this light can be 
obtained is founded upon the following scientific principles :—First, the infu- 
sibility of oxide of magnesium at the very highest temperatare. Secondly, the 
property that the said oxide has of being volatilised, but in the smallest quan- 
tity, at a very high temperature, so that it can stand and keep for a long while 
even in a flame of oxygen and hydrogen mixed together, and without 
ing any eolour to that flame. ‘Thirdly, the property that the same 
of spreading, or of being placed within the flame of the said combination 
oxygen and hydrogen gases, an intense, bright, and constant light, and w 
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is suited to nocturnal , to lighthouses, and general illu- 
_is admirably photography 


oxide of magnesium has 


spongy oxide of magnesium. 
3253. R. RANSFORD, West Brompton, \ eats EE ete ae 
chloride of sulphur.” — Dated \5th , 1865. 

In performing this invention the patentee takes bisulphide of carbon and 
mixes therewith a metallic or chlorine ; afterwards he 
treats the mixture with chlorine until the bisulphide of carbon is decom; > 
Bichloride of carbon and chloride of sulphur are amongst the products 
obtained, the action being, probably, that the metallic chloride or chlorine 
compound continually hands chlorine over to the carbon and sulphur of the 
bisulphate of carbon. He prefers to employ the anhydrous terchloride of anti- 
mony, but sesquichloride of iron and chloride of sulphur can be separated from 
the other products and from each other by well-known means. 


Class 9.—ELECTRICITY. 
Including Ei ic, Me ic, and Electro-magnetic Apparatus, 
7 eet 2 agnetic, t M 


-road, 
purposes.” — Dated 21st December, 1865. 

The patentee claims, First, the drawing or shaping of two or more wires into 
such forms longitudinally that, when bined or laid together, the subsequent 
compression employed in passing them between rollers or through draw plates, 
causes them to be firmly united into a single wire conductor, as described. 
Secondly, the use and application of a fillet or band of flattened wire, which 
is either rolled or drawn longitudinally upon wire conductors of electric tele- 
graphs so as to firmly enclose and thus serve to form a part of such conductor, 
as descri! 








Class 10.-MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 

3034. G. T. BOUSFIELD, Loughborough Park, Brixton, “ Making wrought tron.’ 
—A communication.— Dated 25th November, 1865. 

The patentee claims the process of obtaining wrought iron direct from ores 
by subjecting them to heat when mixed with carbonaceous matter and 
charged in iron canisters, which latter are welded up or balled together with 
their contents, the process being conducted substantially in the manner described, 
= 7. MOLS, Brussels,“ An improved nautical safety apparatus.” —Dated 28th 

1865 


low. . \ 
This invention relates to certain improved arrangements and apparatus 
having for their object the preservation of human life from drowning. One 
form of apparatus itructed in d with the principles of this inven- 
tien is as follows :—A waterproof waistcoat or corset of india-rubber, gutta- 
percha, or other suitable waterproof material, is so constructed as to be capable 
of inflation with air, the same being introduced through an inlet provided for 
such purpose, and furnished with a valve or other analogous contrivance to 
prevent the escape thereof; or the waistcoat or corset may be constructed of 
cork, the same being, in either case, covered with strong sail-cloth, or other 
suitable material. The waistcoat or corset is fastened to the body of the wearer 
by means of a belt, thus enabling the wearer to maintain himself on the surface 
of the water. Suitable bearings for the revolution therein of the axes of the 
wheels to be actuated by the wearer for the purpose of propulsion are attached 
to the waistcoat or corset. The wheels are so placed as to be situated on each 
side of the wearer, the same being respectively furnished with three or more 
floats for the purpose of acting upon the water. Crank handles are also 
provided, so that the wheels can be readily caused to revolve by the wearer 
either together or sep ly, thus enabling the person using them to move in 
any required direction. 
3048. W. E. GEDGE, Southampton-buildings, Chancery-lane, London, “ Utilising 
the waste heat of coke ovens.”—A communication.—Dated 28th November, 








1865, 

This invention cannot be described without reft to the drawing 

3050. L. D. CARBONNIER, Paris, “ Apparatus for preventing draughts of air 
between the floor and the lower part of doors.”— Dated 28th November, 1865. 

This invention relates to a movable pad-holder, which, on opening the door, 
is lifted sufficiently high for p ing the pad from interfering with the 
working of the door, whereas on shutting this latter the pad is carried down 
and applied against the opening existing between the floor and the lower part 
of the door.—Not proceeded with. 

3053. A. V. NEWTON, Chancery-lane, London, ‘‘ Obtaining printing surfaces by 
y."” —A communication.—Dated 28th November, 1865. 

This invention relates to the use of a heliographic and photographic spectrum 
for producing printing surfaces from transparent photographs prepared in any 
of the usual known ways.— Not proceeded with. ¢ ’ 
3040. W. E. NEWTON, Chancery-lane, London, ** Machi Sor cutting mould- 

tngs in wood.”— A communication.— Dated 27th November, 1865. 

This invention consists, First, in certain novel constructions and arrange- 
ments of guides which hold down the material, and in relation to which the 
feed roll is made self-adjusting by means of springs or their equivalents. The 
invention consists, Secondly, in a novel system and arrangement of fixed 
horizontal but adjustable guides for guiding the material while mouldings of 
any curvature or curvatures are being cut. These guides act in planes parallel 
to the axis of the rotating cutters, and at right angles to the line traversed by 
the material in passing through the machine. The invention further consists 
in providing for the longitudinal adjustment of the rotating cutter spindle in 
relation to the guide or guides of the machine so that such adjustment can be 
effected while the machine is in operation. 

3044. W. RK. LAKE, Southampton-buildings, Chancery-lane, London, “ Shaft 
shackles.” —A communication.— Dated 27th November, 1865. 
This invention cannot be described without reference to the drawings. 


3055. J. THOMPSON, Sheffield, ‘* Handles of tea and coffee pots, dc.” —Dated 28th 
November, 1865. 











This invention consists in making the handles of tea and coffee pots, and any 
other similar articles required to contain hot water, in less sections than 
heretofore, and to obviate the necessity of employing non-conducting material, 
such as small pieces of ivory, bone, wood, &c., also of rings made of similar 
substances, the same being inserted between the handle and a short socket 
connected with the body of the pot or other article to prevent the handle from 
b ing fortably hot while in use. Pins and rivets have been used to 
secure the handie, sockets and plugs or rings of ivory or other non-conducting 
material together—bone, ivory, wood, aud such other similar substances 
subjected to heat, contract very materially, hence when used for this purpose 
they become too small for the sockets, and oftentimes crack. the handle conse- 
quently becomes loose and worthless. The object of this invention is to make 
the handie of one material, either cast in one continuous length, or stamped 
or made in parts, and substantially soldered together. 


3060. J. STOKES, Dudley, andT. GRAY, Birmingham, “ Manufacture of brushes.’’ 
—Dated 29th November, 1865. 

This invention relates to all kinds of circular brushes, but has particular 
reference to those used for millwork and employed in various manufacturers 
for polishing. According to this invention two stocks are used, and these 
improvements consist in fixing or securing the bristles or fibres without boring 
any holes in the stocks, and affixing the bristles or fibres without wiring them. 
The inventors first arrange the bristles or fibres which are to be employed 
round a wire ring of suitable diameter, and in such manner that two ends of 
each of the said bristles or fibres may meet afterwards. On either side is then 
placed a wooden or metal stock, of larger diameter than the said wire ring, but 
smaller in diameter than the brush so formed; the two stocks are then secured 
together by screws or otherwise, when the bristles or fibres will be held firmly 
in their place, and the invention is complete.—Not proceeded with. 


3061. G. MARSHALL, Pont Blyddyn, near Mold, Flintshire, “ Apparatus for 
Sacilitating the treating or preparing of casks and other vessels to make them 
tight and suitable for containing hydrocarbon and other fluids.” —Datéd 29th 
November, 1865. , 

‘This, invention relates to apparatus or mechanical contrivances for facilitating 
the carrying into effect of that system of treating or preparing casks for which 
the present inventor obtained provisional protection, dated 13th October, 1865 
(No. 2644). On a base-plate or floor he erects a framework of timber, or other 
material of suitable height and strength. Between the principals of such 
framework he places a movable platform. This platform can be raised and 
lowered by a lever, the fulcrum for which is in the frame, or by a rack and 
pinion, or by other means. Through or at the inner side of one of the principals 
of the framework, and over the movable platform a nozzle, by preference tapering, 
for conveying the elastic fluid at pressure is fixed, and through or at the opposite 
inner side of the framework, and also over the movable platform, there is 
carried a lateral travelling centre for securing the cask to be treated or pre- 
pared when it is raised by the movable platform. After the liquid glue or 
other coating used for filling the pores and joinings of the cask has been poured 
thereinto the cask is placed on the platform and raised therewith. As the mov- 
able platform (which is provided with a roug d surface, to prevent the cask 
thereon from sliding) is being raised it comes into contact with one or more 
angular guide pieces, and is thereby made to take a lateral as well as an 
upward direction, and in this way the cask, by its bung-hole, is made to pass 
over or on to the nozzle above mentioned. When the cask is fairly on, or 
exactly opposite to the nozzle, the travelling centre is pushed out by screw! 
rack, or other device, and made to secure it, and at this time the platform is 
allowed to fall down to the base-plate or floor. The cask being now elevated 
sufficiently to allow it to be moved on an axial line between the nozzle and the 
travelling centre it is evident that by turning on the pressure of elastic fluid, 
and causing the cask to rotate, the treatm or prep jon can be speedily 
accomplished.— Not proceeded with. 
oe. d . E. BROWN, Glasgow, “Apparatus for embossing.” Dated 29th November, 


This invention consists, mainly, in applying the direct action of steam, com- 














3075. J. GAMGEE, Sepeute, “ Disinfecting stables and cattle sheds.” —Dated 
30th November, 1865. 


This invention consists in the employment of any convenient form of recep- 
metal, or other open or reticulated material, for 


rials are placed.— Not proceeded with. 
2076. J. HOLLAND, Clerkenwell Green, E. R. HOLLANDS, King’s-square, St. 
Luke's, and T.8. HOLLANDS, Baker-street ,Pentonville, “ Gold and other orna- 
mental chains.” — Dated 30th November, 1865. 
This invention refers more especially to chains similar to those known to 
chain makers as the “ Brazilian chain,” in which chain, in its finished 
form, the joints or articulations appear as rings or circles, usually undulating, 
round the chain and dividing up the metal; also in a screw of com- 
plete rings or short cylinders, which are, as it were, placed the one on or 
beyond the other to form the length of thechain. These chains have heretofore 
been made by forming first a skeleton chain of fine rings 
hat manner of 


wi 
formed by laying the annular links which appear in the finished chains th 
on the other, and connecting them together solely by means of external catches. 
3077. J. L. NORTON, Belle Sauvage-yard, Ludgate-hill, and J. L. NELSON, near 
Burnley, Lancashire,*‘ Apparatus for registering the speed oy machinery, &c.” 

. —Dated 30th November, 1865. 

For the purposes of registering the speed of machinery the patentees employ 
a drum around which a strip of paper is lapped; this drum is driven at a slow 
and regular speed by a clock. On the paper the point of a pencil is caused to 
bear, and this pencil, if stationary, would draw a straight line in the direction 
in which the paper travels. The pencil, h »hasa it given toit 
in a line across the paper or parallel to the axis of the drum, and this motion 
is given by the machinery the speed of which is to be measured. The 
machinery drives, by worms and worm wheels, an axis with a small snail cam 
upon it; this actuates a sliding rod, which, by its movement, works a rocking 
shaft, and on this is an arm for traversing the pencil. The pencil is not 
attached directly to the arm because a rectilinear motion is required, but it is 
secured to the middle of a link connecting the pencil arm with a radius rod of 
the same length centred to a point on the opposite side of the pencil and drum. 
The action of the snail cam traverses the pencil across the paper at a slower or 
faster rate, according to the speed at which the machinery is driven, and this 
motion of the pencil, compounded with the motion of the paper produced by the 
clock, results in the tracing of a line diagonally across the paper. If the speed 
be uniform, this line will be straight, but if irregular, the line will deviate to 
the one side or the other. In order that the diagram produced may be readily 
computed, it is convenient that the paper employed should have two sets of 
lines printed upon it, one set at distances apart equal to the motion it will, 
when in use, receive Jn one hour from the clock ; the other set of lines cut the 
first at right angles, and should be at distances equal to the amount of move- 
ment the pencil will receive from the machinery during one hour’s work at the 
proper or average speed. When in the manner described the pencil has been 
traversed completely across the diagram, the sliding rod by which the pencil is 
worked escapes from the point of the snail cam, and a spring brings both the 
pencil and the sliding rod immediately back to their starting points. 
rapid return of the pencil after completing a diagonal is animportant feature of 
bthe arrangement, as if the form of the cam were such as to produce a gradual 
return of the pencil, and, consequently, a diagonal line in the opposite direction, 
the diagram would be much more difficult to compute. 

3080. J. RopERTS, Brixton,“ A spoon rest.”—Dated 1st December, 1865. 

This invention consists in forming a suitable receptacle for the waste gravy 
from a gravy spoon or table spoon with a convenient rest for its handle, so that 
a carving may remove the spoon from the dish and place it in the rest. 
The design consists in forming a suitable well, box, or case, a portion of the 
bottom of the said box being extended and turned up to sustain the handle of a 
spoon. On the top of the said well or case a ring or lid is made to lie or drop; the 
said rim has a perforated bottom to allow the gravy to pass through, and the 
rim may be attached by a hinge to the lower well.—Not proceeded with. 


3081. J. WILSON, Birmingham, “ Knobs for doors, cupboards, &c.”—Dated 1st 
1865. 


Instead of casting the knob in brass the patentee casts it in iron, and then 
turns a brass shell over the front part of the knob. This said shell must; of 
course, be exactly the size of the front part of the knob, which it then exactly 
covers. Afterwards he spreads a bronze colouring over the neck and that 
part of the knob not covered by the brass shell, when the whole appears as 
though made of brass. 

3083. I. J. HANDLEY and C, WILKINS, Aston-juxta-Birmingham, “ Compasses, 
callipers, and dividers.” —Dated 1st December, 1865. 

Hitherto the pin which forms the axis upon which the two legs of the above- 
named instruments turn has been a permanent rivet. Now the First of the 
present improvements consists in employing an adjustable screw instead of the 
said permanent rivet. The inventors prefer to employ either a thumbscrew, 
or a fly burr and screw, but any other similar mechanical equivalent for 
holding the two joints in any given or required position may be adopted. 
They propose also to countersink the inner part of the head or joint, by which 
means the friction of the joint is removed from its centre outwards, and thus 
the holding power uf the screw is increased.—Not proceeded with. 

3086. H. HEDLEY and G. AINSLEY, South Shields, “ Sewing machines.”~Dated 
1st December, 1865. 

This invention cannot be described without reference to the drawings. 

3088. L. M. M. ROGERS, Bouverie-street, Fleet-street. London, ‘** Preventing 
water pipes from bursting.” —A communication.— Dated ist December, 1865. 

This invention consists in placing an elastic or flexible, compressible, and 
water-tight hollow ball within a suitable chamber provided in the pipe near 
and in communication with the faucet whence the water is drawn off. It also 
consists in placing directly within the service pipe an elastic or flexible, com- 
pressible, and water-proof closed tube, which tube should extend through the 
whole length of that portion of the service pipe which is exposed to the action 
of frost. It further consists in the employment, in connection with the afore- 
said tube, of an air chamber, which may be varied in capacity as may be 
desired, ding to the hyd ic pressure of the water in the pipes. Both 
the tube and ball may be made of india-rubber or gutta-percha, and strong 
enough to resist the pressure due to the head of water, and they should contain 
nothing but air. In case of any increase of pressure of the water in the pipe 
produced by sudden closing of the faucet, either the ball or the tube will be 
compressed, and the pipe will thus be relieved from the effect of such increase 
of pressure and prevented from bursting.— Not proceeded with. 

3089. W. JOHNSTON, Glasgow, “* Lamps, lanterns, and gas fittings.”—Dated 2nd 
Dee 865. 








This invention has for its object improved ornamental effect, economy in 
manufacture, and facility for removal of parts for repairing and cleaning. One 

dification of the invention relates to lamps or lanterns of a well-known 
cylindrical form, The glass cylinder is placed between two metal bands or 
rings, which are furnished with small thin pieces of metal projected inwards, 
and between these projections the cylinder is held top and bottom. In the 
following description these bands or rings are termed the upper and lower 
frames. The bottom glass frame fits inside of the lower frame, under the 
inner projections, and has a central aperture. A dome-shaped or other convex 
piece of glass (with an aperture at its upper side), and of a similar diameter 
at its base to that of the cylinder, is placed upon the upper side of projection 
inside of the upper frame. A central rod passing down the lantern is furnished 
at its lower end with a ring or projecting part or pa:iz, which fit the underside 
of the central aperture in the bottom glass frame. This central rod has a 
similar projecting part or ring, fitting on the upper side of the opening at the 
top of the glass dome. By means of screws or other suitable appliances the 
entire parts constituting the lamp or lantern are firmly and securely held 
together. While the lantern is suspended it will thus be carried upon the 
bottom pane, which must be sufficiently strong, while the upper and lower frames 
may be quite thin, their purpose being chiefly ornamental and to keep the 
cylinder in place. 
3092, A. J. WRIGHT, Dublin, “An improved mode of applying photographic 

paper pictures to glass.” -- Dated 2nd December, 1865. 

This invention has for its object the production of transparencies from 
photographic pictures on paper. For this purpose the patentee takes a photo- 
graphic picture on paper, and covers its face with a varnish consisting of 
Canada balsam, thinned with spirits of turpentine, naphtha, or spirits of wine 











45 
there terminate in the form of two rings, one above the other, 
swivel, spring hook, or chain to be passed through, so that when a strain comes 
the snap the two rings are kept together and the snap is tightly clamped.— 
Not proceeded with. 


other apparatus for moving heavy bodies, and for transmitting and 
motion for various purposes. In constructing a hoisting machine according to 
pai ling described and repre- 
sented in the specification of the patent hereinbefore referred to in an ordinary 
drum or barrel, but in place of a hand wheel for operating the brake, and a 
large wheel for transmitting the motive power, he substitutes a single sprocket 
wheel to answer purposes. The shaft upon which the barrel or drum 
turns has secured to it a ratchet wheel with a pawl, so that the shaft can only 
turn in one direction. The boss or centre of the sprocket wheel is screwed 
in so as to traverse upon a screwed portion of the shaft and thus act 
the sprocket wheel is the usual endless rope. By 
pulling the rope on one side the screwed boss of the sprocket wheel ad 
along the shaft until it presses sufficiently upon the brake to first couple 
thereby (frictionally) the shaft and barrel, and afterwards to lift the weight to 
which the usual chain or rope from the barrel is attached. If the rope be 
released suddenly the load does not run back, the ratchet wheel preventing a 
return motion. To lower the load it is only necessary to pull the endless rope 
on the opposite side. As the shaft cannot turn in that direction against the 
pawl and ratchet, the effect is to unscrew the boss of the sprocket wheel from its 
pressure on the brake until the frictional connection between the shaft and 
barrel is reduced, and the barrel then turns backwards on the shaft and the 
load is lowered. The lowering action may be at once arrested by again 
pulling on the twisting side of the endless rope as at first. By this arrange- 
ment a single endless rope answers all the purposes of hoisting and lowering at 
any desired speed. 
3098. G. ASH, Great Marlborough-street, London, ** Securing artificial teeth in 
the mouth.” —Dated 2nd December, 1865. 

According to this invention the patentee secures the base or plate more 
solidly by so arranging it that a vacuum or partial vacuum may be formed and 
maintained between it and the interior of the mouth. : 








FataL COLLIERY AccIDENT.—Three men lost their lives in 
a pit at West. Bromwich on Thursday last. The deceased had 
descended, a ps. on the colliery of Mr. Dawes, at the New 
Sinkings, on the day named, and had worked up to one o’clock, 
when they left their employment for the purpose of ascending 
the shaft. Losi ir way, they got into some old workings, 
filled with sulphurous vapour, and were found dead at seven 
o’clock in the evening. At the inquest on one of the bodies, 
it came out that the men had been cautioned not to go near 
the old workings, and that it was the duty, of the manager’s 
deputy and the butty to see that such a protection had been put 
up. The Inspector of Mines said that when he went to the place 
= a the deceased were found, it was full of carbonic acid gas. 
The men had naked candles in their hand, when they missed their 
way, and he was omg at a loss to imagine how they came to 
wander there. e jury returned a verdict of ‘‘ Accidental 
Death” ; but the Coroner, addressing the persons who had charge 
of the pit, remarked that they had narrowly escaped being com- 
mitted for trial charged with manslaughter, for they considered 
them much to blame for not having the place properly fenced. He 
hoped the Government Inspector of Mines would take proper steps 
in the matter. 

New Roap TRACTION ENGINE.—With the change of Ministry 
there is every probability of a relaxation of the obstructive and 
mischievous legislation on steam traction engines. For these 
there is a large and increasing demand, since by means of them 
goods can be transported at half the cost of horse-power. The 
first of a number of traction engines required by the Ottoman 
Carrying Company has wg been turned out by Messrs. Diibs 
and Co., Glasgow Locomotive Works, Glasgow, to the designs of 
Mr. D. K. Clark, C.E., embracing the Bray driving wheel and 
many points of novelty which have been protected by patents. 
The engine is intended for service in Syria, between Damascus and 
the Port of Beyrout, a journey of sixth-eight miles, across Mounts 
Lebanon and Anti-lebanon, and is to carry ten tons of goods over 
steep inclines of 1 in 12, at the rate of from three to five miles per 
hour. This engine differs in several important particulars from the 
ordinary construction of traction engines. These have for the 
most part been made, as a sine qua non, cheap, afterthe model of 
the common portable engine for agricultural purposes, combining 
the means of occasionally taking a load across a field or along a 
country road with the means of driving machinery. But in the 
new engine, which is supported on bearing springs, a strong frame 
is constructed expressly to carry the boiler and the whole of the 
machinery, and to bear all the stress and fatigue incidental to the 
hauling of heavy loads on common roads. By means of a com 
differential motion, the engine is enabled to turn the quickest 
curves, with a train behind it, with the greatest facility, the outer 
driving wheel being by self-acting means enabled to revolve faster 
than the inner one, as in an ordinary carriage or wagon. Thus the 
whole tractive power of the engine is available in turning the 
curves, of getting rid of the stress and loss of power caused by 
the inevitable slipping and grinding of engines not so fitted. The 
machinery is arranged horizontally beneath the boiler, and thus 
a very simple and compact system of framing has been matured. 
The Bray teeth, which are applied to the driving wheels, are formed 
hollow, so as to receive the thrust of the teeth-rods inside, and 
thus to avoid the tilting action of a thrust on end. By means of 
these and other specialties, Mr. Clark has endeavoured to combine 
great stre and lightness with efficiency and durability, at the 
same time,thatthe cost is moderate. The engine carries 500gallons 
of water and 15 cwt. of coal, and when tested with the regulation 
load of ten tons carried in two wagons, over the steep inclines of 
the Cathcart-road, near Glasgow, she ran at an average speed of 
four and a-half miles hour, going and returning, the prevailing 


gradient being 1 in 134, on a macadamised surface. The maximum 
speed was about six miles per hour, equal to that of a London 
four-wheel cab. The engine has been solidly constructed of the 
best materials and workmanship, and has. been beautifully finished, 
to the great credit of the young but already celebrated firm of 
Diibs and Co. This, the first traction —_— constructed for the 
Ottoman Company, is named the Abdul Aziz. 
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directors in announcing the stoppage said that though the 
whole of the reserve fund was lost, yet that ‘“‘a portion 
of the paid-up capital would remain if the estate should 
be realised with care and economy. e cause of the failure was 
given in the official announcement as “‘ gross past mismanagement, 
recently discovered,” and “ capital locked up in securities that for 
a time cannot be realised.” ere can be no doubt that the weak- 
ness of the bank commenced with the failure of an ironmaster in 
this district during the last commercial ic here, who was a 
debtor to the concern to the extent of ,000. Afterwards the 
directors took £40,000 from their reserves towards meeting this 
loss, but the assets of the estate were so sinall that that sum must 
have been altogether insufficient to the necessities of the exchequer. 
Nevertheless the divisions of profits have been at the rate of 
20 per cent. since that time, Two different sets of shareholders 
have held private meetings with a view to the resuscitating of the 
concern; and there is good reason to coriclude that'this course will 
. be pursued. f 

The meeting of the ironmasters and others on "Change in 
Wolverhampton on Wednesday afternoon was well attended, and 
it did not terminate without transactions having taken place at it, 
but they were not large transactions, and, in a greater proportion 
than is usual, the terms were for cash. The feature of the market 
was distrust—a disinclination to do business unless upon terms of 
a character which leaves no room to doubt of their soundness to a 
degree not before looked for. There seemed, however, less appre- 
hension expressed than at any time since Saturday a as to 
the effects of the suspension of the Birmingham Bank; and there 
appears to be now no expectation that certain influential and 
respected firms in the iron trade will be injured by that suspen- 
sion to an extent to bring loss upon others. 

In Birmingham, on the following day, the market opened much 
less unsatisfactorily than had been expected. Fears had begun to 
be expressed as the failure of the Birmingham Bank had begun 
to subside, but the distrust was still very considerable. Certain 
ironmasters reported that where they were unable to procure 
orders from persons of undoubted solvency, they preferred keeping 
their works closed half the week, and should open them that 
(Thursday) night only to afford their men an opportunity of 
earning a little money so that they might be kept together. 
Merchants reported that they have orders in hand, but that they 
fear to give them out. Orders are being received for plates from 
some portions of the home market ; the London markets, how- 
ever, is full of iron unsold. Pig and ironstone were sold yester- 
day, but chiefly for cash, and at reduced prices. Makers of pigs 
are reducing their out-put, yet they are still stocking, the pro- 
duction being in excess of the deman The advices from America 
are favourable as to the probable duties on iron under the new 
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tariff, full particulars of which we give below; the opposition to 
the Pennsylvanian interest by the free-trade gel having hitherto 
been tolerably successful in preventing much addiiion to the ex- 
isting impost. The warin Germany is occasioning not only a 
cessation of orders, but is also locking up money which had been 
expected to be forthcoming. A’ transaction, representing £100,000 
worth of pigs, has been suddenly stopped, and a firm in this dis- 
trict should now be receiving £120,000, no portion of which will be 
forthcoming whilst the war continues. 

The two ironworks of Mr. Thomas Rose Lane, by a deed of 
arrangement, which has been registered, has been handed over to 
Mr. John B. Dickinson, of Wolverhampton, agent, and Mr. J. C. 
Harvey, of Longton, coalmaster, who undertake to pay, pro rata, 
to their fellow creditors, in bills extending over three, six, nine, 
and twelve months, the estimated worth of the stock, &c., upon 
the valuation of Mr. Thomas Spencer, of the Old Park Ironworks, 
Shifnall; and the works are being carried on. Mr. Dickinson’s 
claim was set down at £15,000, and he was the largest creditor. 

Messrs. Simpson and Co., nut and bolt makers and iron 
merchants, of Darlaston, have stopped. Their liabilities are 
reported to be £20,000. The pension was hastened by the 
failure of Mr. George Whitehouse, in the same line, at Westbrom- 
wich, who stopped on Friday. 

The strike of ironworkers in the North of England receives much 
sympathy from the millmen here, but not openly. 

ne mill and forge managers of South Staffordshire have esta- 
blished an association, which is, they say, to maintain them in 
“the necessary position of half-way between the two great powers 
of the masters and the men.” The association held its first general 
mering last week, when the rules which are to govern the society 
were adopted. 

Coal continues very dull, both at the furnaces and also at the 
forges. 

‘Desdoens are very em as might be expected after the unfor- 
tunate event we have alluded to above. During the week Mr. J. 
Thorne, merchant, of Friday Bridge, Birmingham, Messrs. Timmins, 
fender makers, of Dudley, and Mr. John Proffitt, buckle maker, 
of Darlaston, have suspended payment. The two last-named firms, 
however, are not indebted to any great extent. Mr. Thorne’s 
failure, on the other hand, is for a very large amount, and applies 








Pigs or bars .. .2° os oe 2 cents per Ib. ee ce 3 cents per Ib. 
Oreo oe oe oe oe of 1 2 
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Cid ecrep cc ce ce oe le ” oe ” 

Sheets, pipes, or shot .. .. 23 ” oe :) 
ZINC. 

Blocksor pigs .. «+ « 14 cent per Ib. eo oe 2} e 

Sheet .c «se oe co oe 2 ” oe ee a ” 

OabGe cc cc ce co cf 1 ” 3 ” 
Manufactured .. .. «. 35 percent. Not determined 
COAL. 

Cannel and Bituminous .. W,dollarperton .. .. 14 dol. per ton. 
Mixed .. «cs oc ce oo 40 cents 9 oo ee 50 cents ,,. 
Anthracite .. .. «+ «. 40 cents ° oe oe l}dol. ,, 


Coke se «es oe os oe 25 percent. ee ee 14 per cent. 

It is evident from the above table that the Americans are very 
unskilful tariff makers, both as to _—— and practice. Their 
policy in this instance is remarkably vacillating : of articles coming 
under one head some are charged an ad valorem per centage, 
others at a given rate ad quantity, and others partly on the one 
system and partly on the other. One fact, however, is very pal- 
pable—the taxes are to be heavily advanced. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

THE Iron TRADE: Its Present State of Quietude and Probable 
Effect of Recent Events: Works Lying in Stocks : The Amerwan 
Trade ; Contracts from Australia —Pic IRon—SLIGHT IMPROVE- 
MENT IN TIN-PLATES~—THE STEAM AND House CoaL TRADES: 
Prospect of a Lock-out—Tue Giamorcan Iron AnD Coa 
Company (Limite): Extraordinary Meeting of Shareholders— 
THE BEAUFORT AND NANTYGLO IRonworks: Change of Manage- 
ment, 

THE news that Austria has rejected the terms proposed for an 

armistice has had a desponding effect on business, and the slight 

feeling of confidence created by previous reports from the seat of 
war has entirely disa The iron trade of the district 
shows no sign of improvement, and recent circumstances, includ- 
ing the failure of the ——— Banking Company, have tended 
to put off the prospect of a better inquiry to, it might be said, an 
almost indefinite time. There are some people, however, who 



























































































balance of first call due, £1,760 ; balance of second due, £6,000; 
balance of third rey to be madeon snqust, 000; nce 
of fourth call, at a short interval, £6,000 ; ce of fifth call of 
£1 10s. per share at a further short interval, making £16 10s, in all 
paid, £3,000. It will be seen that this calculation leaves a margin 
of £1,500 for contingencies. It must be observed that the bona 
fide shares are taken at 2,000 only. Of course if this number be- 
comes augmented the figures will be proportionably favourable. 
On the other hand, the committee have considered the financial 
position in case the affairs of the company are wound up, and ap- 
proximately they will stand thus :—Sundry liabilities as in pre- 
vious statement £21,500; debentures, £7,000; expenses which 
would be incurred under a winding-up order, estimated at 
£3,000. To meet this they would require, in addition to 
the amount stated above £25,000, a further call of £3 per 
share, £6,000; making a total of £31,500. As to the 
position of the mine, about 1,500,000 tons might be raised from the 
present working level. The get of coal at present advanced to 
nearly 100 tons per day, and by the end of the year it would pro- 
bably amount to 1,200 tons per week. On June 29th, a meeting 
of the subscibers of the memorandum of association decided on 
giving the sum of £10,000 to Messrs. Moore, Delatorre, and Co., to 
cover the prelimi expenses in the formation of the company. 
On July 24th this resolution was confirmed, and the money paid in 
two cheques of £5,000. Mr. McArthur stated that he had had a 
qualification, and that he understood that a like sum jof £200 had 
been given to each of the directors. All the directors, with the 
exception of Mr. Seaton,: declined to answer inquiries on 
this matter. Mr. Seaton said that such an ment 
was not made to his knowledge. The committee have 
investigated the unusual circumstance of £2,000 standing 
as a deposit when the company were under advances to the 
bankers of the company. It appeared that this sum was advanced 
to Mr. Scammel, the p Ante n of the company, on March 22nd, 
although on March 17th they had borrowed £6,000 from the Bank 
of London, and were at the time owing a considerable sum to the 
Metropolitan and Provincial Bank. e explanation given by the 
chairman was that the money was deposited, not with the bank, 
but with one of the officers of the English Joint-Stock Bank, and 
that the whole would be repaid with interest. Nearly the whole 
has been aes, and the committee have been informed that the 
balance will be forthcoming in a few days. The company was in 
possession of a mineral property which was being rapidly opened 
up, and which, without any further outlay, — in a short time 
enable the company to raise and sell coals to the extent of 50,000 
to 100,000 tons annually. After a long discussion the report of 
the committee was adopted, and a resolution was carried that it 
would be peace to wind up the company. A vote of thanks 
was accorded to the committee, and the ordinary meeting was then 
held, when the report and balance-sheet were adopted. 

Mr. Henry Bailey, M.P., proprietor of the Beaufort and 
Nantyglo Ironworks, has determined upon retiring from the 
management of these two establishments, and his place is about 
to be filled by his nephew, Mr. Henry Bailey, son of the late Sir 
Joseph Bailey, Bart., who some years since occupied the same 

ition. Mr. Henry Bailey is well known in the iron world for 
intimate knowledge with iron manufacture and business 
abilities, and his pr ene to the management has given the 
greatest t of satisfaction to the employés and to all parties 
engaged in the iron trade of the district. It is stated that his first 
act will be to put the two establishments in thorough working 
order, and there is no doubt he will introduce the latest improve- 
ments in the manufacture of iron. 


SCOTLAND—ITS TRADE AND OPERATIONS, 
(From our own Correspondent. ) 


THE GLascow Pic IRon MARKET—SHIPMENTS DURING THE WEEK 
REVIEW OF THE ScotcH Pic Iron TRaDE—MANUFACTURED 
Irnon—Inon Goops AND CoAL EXPORTED DURING THE PAS? 
Werek—TueE CoaL TRADE—S#HIPMENTS DURING THE WEEK— 
THe Lock-ouT IN THE IRON TrRaDE—THE DISPUTE. BETWEEN 
THE ENGINEERS AND SHIPBUILDERS AND THEIR MEN—LAUNCH 
OF THE PENRITH—LAUNCH OF THE WINDSOR—GLASGOW FAIR 
—-MEETING OF THE GLASGOW GasLIGHT ComPaANy—DesTRUC- 
TIVE FIRE. 

THE pig iron market has been dull during the past week, and 

rices have declined about 2s. per ton. iron, Mixed Nos. 
arrants, 52s. to 52s. 14d.; No. 1, G.M.B., 53s. to 53s. 6d.; No. 

3, 52s. 3d. to 52s. 6d.; errie, No. 1, 64s.; Coltness, No. 1, 

62s.; Glengarnock (at Ardrossan), No. 1, 60s. to 61s. 

The p maprcns hag a review of the Scotch pig iron trade, from the 
quarterly circular of Messrs. John E. Swan and Brothers, metal 
brokers, dated 30th June, 1866:—Total stocks in Scotland, Decem- 
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: 2 —the increase of sale io oe ees districts we are , very unsettled Sethe dagute existing boheme 
sae, 498 caning, 2 Soe ae en informed the men have refused to reduction, and it is | masters and men. new orders are offered masters have been 
Deliveries into store this year :— said by others as soon as the be Le eee ea eee 
January. February. March, April. © May. will take. It is however, that they have decided to turn 
Tons. Tons. Tons. Tons. Tons. On y a meeting of the Clyde Shipbuilders’ and - } out if the reduction be pressed. Shipments of iron, both of pig 
Connal and Co. .. .. 23,006 .. 23,433 .. 37,077 .. 43,548 .. 1,515 | neers’ Association was held. We understand tha mod pen of and manufactured, have been small; the home trade, however, 
Forth and Clyde Co. .. 4,800... 5,821 .. 13,065 .. 20,317 .. 4,214 | business, a code of rules, proposed for observance workmen | has been moderately win 2 the depression which 
27,906 2754 50,142 63,865 8,720 ahd age eR i eben about blve ‘months = with « capital of £56,000, ik belie wound 
i i still considerably under those On morning the Penrith, a fine composite ship of | up, works near ing over £20,000, are to 
tn Gee cod ot int fom: Foreign and coastwise. ee ence ten he elite el of Motors be sold. A great many furnaces are ae is. Ge Eee, 
were as follows:— Archibald McMillan and Son, Dumbarton. She belongs to Peter | and in the present state of affairs many of the masters would 
Ports. " Penaiga, Coastwise. Tota; Same week | Iridale, Dovenby , Cumberland, and is to be employed in the South | a cessation of work for a while as an advantage, rather than pay 
‘ last years. | American trade. Her principal dimensions are :—Le 161 feet ; | the present rates. 

= hey ‘Tons. Tons. | breadth, 28 feet ; depth, 174 feet; and is classed 12 years A lat | At Sheffield some consternation has been caused in trade circles 
| ay a hee pia. Gots = ves pa Lloyd’s. Immediately after being launched the Penrith was taken | by the publication of the duties proposed to be imposed on the im- 
fowing.. .. «. — és 5 a — ‘% ggg | into Messrs. McMillan’s spacious graving dock to be coppered and of cutlery, steel, and hardware into the United States by a 
Greenook .. «- 400 .. ae tue SS — | finished. ill now before the House of Representatives; but a hope is enter- 

rossan «6... o- I,118 .. 2919 .. 4,062 4, 4,707 On the 13th inst. Messrs. Blackwood and Gordon launched from | tained that the bill will not pass the Senate in its present sha) 

Troon + +e +. — *e 90 — | their building yard a handsome screw-steamer of 847 tons builders’ | n any case, however, it is considered certain that the duties wi 
Irvine .. oe oe - oe Nate oe 85 measurement ; length, keel, and foreake, 220 feet ; breadth of | be largely increased, and that, consequently, Sheffield trade will 
stead Mae as: ee. ons beam, 28 feet ; depth ‘of hold, 13} feet. The ceremony of chris- | be seriously affected. There are complaints at Sheffield of the 
aa Me Se — i. “"yos 2 9'995 | tening the vessel the “Windsor” was gracefully ‘ormed by | smallness of orders from the home markets, while with the chief 
Alloa & Charlest’nt — ' — «8 a te — | Miss Annie Crawford, daughter of Robert Crawfo: sq., Glas- | continental markets trade is stagnant. There is still no improve- 
Bo oo oe eo . - . —- . 130 w. This vessel has been built expressly for the trade between | ment in the Indian, Australian, and South African demand. The 
Basntisiand .. .. — + parr Fe ee 99 80 ith and Antwerp. Her owners are . Gibson, ead D. &. dunand for se Caged be seal, ond a oumnlieapite number 
, McGregor, Leith, and she is a splendid addition to their of men in the cutlery and gene ranches are on short time. 

Total «. .. 4,818 «- 5,556 .. 10,874 4. 12,516 Tego’ th, P Y | The plating trade contiauss duller th 


* Inclading 200 tons sent to Leith for transshipment. 
¢ Including 190 tons sent to Leith for transshipment. 
t Including 5 tons sent to Leith for transshipment. 


The following were delivered from stores this year :—Connal and 
Co., 16,786 tons; Forth and Clyde Canal Company, 5,166; 
Ardrossan, 9,904; total, 31,866 tons. Increase of iron in store 
since December 25th, 1855, 144,430. The stock of Carron iron is 
not included in the above figures; but as this company has delivered 
a large quantity of G.M.B. brands into store at Glasgow, and 
heavy parcels of their own make have been taken for consumption 
and export, their stock must have sensibly decreased. There are 
3,469 tons of English brands in the stores of the Forth and Clyde 
Canal Company. With r to manufactured iron the market 
is quiet here, without any change in prices, and, as usual at this sea- 
son of the year, makers are getting well through the orders in hand. 
Iron exported to the following ports last week :—From Glasgow to 
Bordeaux, pig, 245 tons; bar, 5} tons; to Dieppe, pig, 145 tons; 
to Demerara, castings, 5 tons; sugar-making wouhioee £593 ; to 
Dunkirk; pig, 450 tons; to Fray Bentos, bar, 13 tons; cast, 64 tons; 
corrugated, £360; pig, 10 tons; plate, 7 tons; wrought tubes, 
£150; to Halifax, &c., pig, 290 tons; cast, 4 ton; do. pipes, 34 
tons; to Lisbon, &c., pig, 191 tons; castings, 4 tons; cast-pipes, 
634 tons; wrought, 24 tons; to Melbourne, castings, 1} tons; cast 
ovens and covers, 14 tons; do. pipes, 55} tons; do. pulleys, 54 
tons; do. sash weights, 5} tons; galvanized, 69 tons; to ‘Monto 
Video, castings, £122; hoop 122 tons; galvanized, 20 tons; bar, 6 
tons; to Montreal, pig, tons; bar, 312 tons; hoop, 31 cwt.; 
angle, 94 cwt.; to Naples, &c., pig, 40 tons; to New York, pig, 450 
tons; to Oporto, pig, 15 tons; bar, 544 tons; hoop, 12 tons; to 
Palermo, &c., pig, 3} tons; castings, 19 tons; cast pipes, 51} 
tons; hoop, 14 tons; to Quebec and Montreal, pig, 150 tons; bar, 
36} tons; to Rosario, wrought tie bars, 204; 18 Seville, pig, 65 
tons. From Greenock to Melbourne, castings, 7} tons; galva- 
nized, 100 cwt.; to Otago, N.Z., galvanized, 22} tons; wire rope, 
£80; to St. Nazaire, bar, 3} tons; wrought anchors, 8} tons; 
to Tobago, hoop ten tons; wrought, 2 tons; cast, 4 tons. From 
Ardrossan to Dieppe, pig, 163 tons; to Naples, pig, 150 tons; to 
Providence, pig, tons. From Grangemouth to Dantzic, 
330; to Dieppe, pig, 220 tons; to Dunkirk, pig, 670 tons; ef 
pig, 106 tons; to Korsoer, pig, 50 tons. From Leith to Antwerp, 
pig, a quantity; to Copenhagen, pig, a quantity; to Dunkirk, pig, 
a quantity; to Hamburg, pig, a quantity; to Lubeck, bar, 137 
tons; to Mandal, hoop, 10 cwt. 

Coals have been very dull of sale, with little doing, especially 
for home use; prices are nominally the same as before. 

The following advices of coal shipments show an amount slightly 
in excess of the corresponding week of last year. The returns 
are :— , 
Ports, Foreign, Coastwise. Total. ee 

Tons. ” ‘Tons, Tons. Tons. 

Glasgow .. «2 «+ 549 .. oe 2,525 2. «6 3,075 2. oe 3,197 
Port Dundas «2 of ™ c+ of NOM@ .. «6 — cf «of — 
Bowling .. of of = oe eooNOReturm .. — of «of — 
Port Glasgow .. «- 360 we of — eo of 360 .. « 371 
Greenock* .. oo 1,629 .e oe — ecco oc 1,639 w wo — 

se 954 oe oe 4005 «2 .. 4,059 .. .. 4,460 

ee — co ce 408 we oe 408 «2 o- 801 

o- 4,259 .. “ee oe BN,278 + 9,016 


Ardrossan .. .. 
Irvine (2 weeks) 
Troon .. . 
o .46 of Wh 66. = oo 0¢ “= ce ce 
Grangemouth oo «- 3,191 oo cc BIO ce co BAOL oo oc 2,984 
Bem ce ce ce = cc ce «(BRT ce ce = SIT ne oe 1S 


oe 9,942 oe 00 14,685 26 0024627 of 
* Besides 130 hhds. foreign. 


Coals exported to the following ports last week :—From Glas- 
w to Bordeaux, 176 tons; to Demerara, 421 tons; to Fray Bentos, 
tons; to Lisbon, &c., 200 tons; to Naples, &c., 51 tons; 
to Palermo, Xc., 188 tons; to Seville, 480 tons. From Port 
Glasgow to Quebec, 360 tons. From Greenock to Quebec, 1,557 
tons; Tobago, 85 tons. From Ardrossan to Bayonne, 154 tons; to 
Lisbon, 299 tons; to Nantes, 90 tons; to Naples, 100 tons. From 
Grangemouth to Aarhuus, 240 tons; to Archangel, 80 tons; 
to Christiana, 106 tons; to Faxoe, 100 tons; to Gustafsburg, 425 
tons; to Hamburgh, 508 tons; to Kiel, 175 tons; to Kragerse, 140 
tons; to Korsoer, 90 tons; to Petersburg, 115 tons; toStockholm, 
260 tons. From Leith to Antwerp, 165 tons; to Copenhagen, 42 
tons; to Cronstadt, 381 tons; to Genoa, 670 tons; to Hamburgh, 100 
tons; to Quebec, 601 tons; to Rotterdam, a quantity; to Windan, 
110 tons. From Granton to Bergen, 570 tons; to Bremerhaven, 
260 tons; to Copenhagen, 120 tons; to Cronstadt, 280 tons; to 
Genoa, 163 tons; to Hamburgh, 660 tons; to Rotterdam, 180 tons; 
to Sodertelja, 285 tons. 








Total .. o+ 21,586 


We are glad to learn that the aspect of affairs in the iron’ 


districts is assuming, for the present at least, a more cheerful 
appearance both at the pig and bar works. The return to work 
of those colliers and miners who had not left the respective 
localities has given, small as it is, an impetus to the general traffic 
on railways, and also in providing occupation for numbers of the 
labouring classes thrown idle duriug the strike. In the mid 
district (Coatbridge), we learn that two furnaces have been put on 
blast at Langloan, but the rest of the works are still in the same 
position as they were when we wrote last Friday. There are 
many rumours afloat regarding reductions in the wages of the bar 
iron workers, especially as it is said the present prices of the 
manufactured article demand it, so that the masters may be able 
to compete with their English brethren, who have, it is currently 
d, in several places reduced their workmen, or given notice 

to do so, 1s. per ton on puddling and 10 per cent. on all other 
classes of slimes. In the meantime, several of the coalmasters 
have not only notified a reduction of wages, but at several places 
the men are working on those terms. The reduction in these 
cases is only 6d. per day, whereas in the case of men connected with 
ironworks it is 1s., and in many instances something more. That 
there is to be a general break in the wages at all the sale colleries is 
confidently expected, and this is the first thing that will aid the 
ironmasters’ collieries, and bring back the workmen, It is well 
known that men at these collieries get steadier work than at sale 
its, and prefer them for that reason. The present dull state of 
e pig iron trade has also raised very gloomy rumours that the 
wages at present offered will not continue for any length of time. 
It is to be hoped that a favourable reaction will take place, and 
enable employers to keep up not only the present rates, but also 
very soon give the men back what has been deducted on this 





fine fleet of steamers. 

This is Glasgow Fair this week, and all the public works are 
=< operations of nearly every kind in aye ond and on the 
Clyde are at a standstill, and tradesmen with their wives and 
families are making the most of the excellent weather which pre- 
vails by leaving the city for the country and the coast, and making 

leasure excursion to the famous scenery of the Highlands of Scot- 

d. On Saturday last by road, rail, and steamboat, perhaps we 

would be rather under than over the number if we stated that 
no fewer than 60,000 persons left the city during the 7 

At the general annual meeting of the shareholders of the Glas- 
gow Gaslight Company, held in their office in Virginia-street, on 
Monday, Mr. John Smith presiding, a dividend of 10 per cent. 
was dec 

On Friday last a most destructive fire occurred in Glasgow, by 
which property to the amount of at least £20,000 was completely 
destroyed. The buildings burned were situated at. the corner of 
Love e and North Frederick-street, and occupied partly by the 
British Sewing Machine Company and partly by Messrs. W. Wells 
and Co., spermaceti refiners. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LIVERPOOL: Mersey Docks and Harbour Board —Preston Iron 
SHIPBUILDING CoMPANY—NORTH-EASTERN District: The Iron 
Trade: Steam Shipping: The Cleveland Iron Trade—State oF 
TRADE : Sheffield: Leeds: South Yorkshire. 


AT the last meeting of the Mersey Docks and Harbour Board it 
was stated that the amount of coal shipped at Birkenhead during 
the year ending the 30th of June last was 500,954 tons, against 
426,859 in the previous year, that being an increase of 74,000 tons 
in one year. the quantity last year, 114,000 tons were shipped 
by tips, against 53,000 tons in the previous year—an increase of 
61,000 tons shipped by the tips. The Birkenhead Coalheavers’ 
Club had announced that after that day the charge for shipping 
coal by hand should be increased from 8d. to 10d. per ton, and by 
tip from 3d. to 6d. on all vessels carrying under 400 tons. The 
club had already fixed the wages of coalheavers at 6s. a day ; atid 
would not allow less then eleven men to be employed on one ship. 
Under the advance now proposed, cach shan at hand work would 
make from 10s. to 11s. a day, and by tip work 9s, 4d. a day. 

The Preston Iron Shipbuilding Company’s Works have been 
closed temporarily. The closing of the establishment has thrown 
about 600 hands out of work. 

The northern ironmasters have given notice to their men that 
they intend to reduce wages 10 per cent. in consequence of the 
depressed state of trade and the reduced price of iron. The 
notice expired on Saturday, and up to the commencement of 
this week the men had not assented to the reduction.—One 
or two screw steamers have been launched this week from the 
building yards on the Tyne, and others are being rapidly completed. 
A large transport which is being built by Messrs. Palmer and Co. 
(Limited) for the Government will be ready for launching at the 
time promised, the beginning of August. There have been rumours 
of a few fresh orders having come to the Tyne, but we have not 
been able to ascertain this for a fact. The principal building yards 
are kept tolerably well —— in completing old commands. 
Messrs. Binnie and Co., of Middlesborough, have launched a sister 
ship tothe Thomas Snowdon, to which allusion was recently made 
woler this head. She is a fine screw steamer of 1,200 tons burthen, 
and is intended to bring iron ore to the Tees from an island pur- 
chased by Mr. T. Snowdon in the Gulf of Bothnia.—On Saturday 
afternoon Messrs. Palmer and Co. (Limited) launched from their 
Howdon yard a large iron-buiit steamship of 780 tons register. 

She was named the St. Dunstan, and is built for Messrs. Palmer, 
Hall, and Co., Newcastle.—On Saturday the Manhattan screw, 
recently launched by Messrs. Palmer and Co. (Limited) from their 
Jarrow yard made a trial trip tosea. The Manhattan has been 
built for the Liverpool and Great Western Steamship Co. (Limited) 
The company intend to commence a weekly communication between 
the two hemispheres, and for this purpose a fleet of not less than 
six steamers similar to that we are about to describe will be required. 
The Manhattan is the first, and for the remainder Messrs. Palmer and 
Co. have the contract. The Manhattan is 2,866 tons gross register, 
335ft. long, 424ft. in breadth, 28 ft. deep, and is fitted up for the 
accommodation of 72 saloon or first-class passengers and second 
class. Besides her 1,000 p gers she is capable of carrying 2,000 
tons of merchandiseand 1,000 tons of coals in her bunkers. The hull 
is divided into water-tight compartments. Her engines, which are 
on the surface condensing principle, combine all recent improve- 
ments for the saving of fuel and the attainment of the greatest 
possible power. The cylinders are 60in. in diameter, with 3ft. 6in. 
stroke; the steam is supplied at 35 1b. pressure to the square inch 
by four boilers. The boilers are heated by sixteen furnaces, with 
6,000 square feet of heating surface. Gathering experience from 
the loss of the London and other steamers disabled and lost at sea 
in heavy gales by huge seas breaking into her engine-house and 
putting out the fires, Messrs. Palmer have greatly improved the 
construction of the engine-room hatchways and bulkheads. The 
former are constructed of great strength, and the latter are fur- 
nished with strong iron doors, —- when closed and secured, 
are of sufficient strength to keep out the angriest of billows. The 
fittings of the vessel are most complete. Yesterday week an 
iron screw st was | hed from the yard of Messrs. A. 
Leslie and Co., Hebburn, near Newcastle; she was named the 
Anglo-Dane. This vessel is the first of a series of four of exactly 
similar dimensions, being built by the same firm for the lo- 
Danish and Baltic Steam Navigation anata A (Limited) ; they 
are intended to be employed between London, Hull, Co; agen, 
Konigsberg, and other ports in the Baltic. Messrs. and 
Cc are the agents at Hull. The dimensions of the Anglo-Dane 
are—length between perpendiculars, 210 ft.; beam, 28 ft.; 
depth of hold, moulded, 16 ft. ; burthen, 1,000 tons. Her engines 
are direct acting, and will work effectively up to 340 horse power. 
The Anglo-Dane, as well as the other steamers, is being fitted 
with every appliance for the pos of facilitating the shipment 
and discharge of cargo, with a due reference to the ports and 
waters in which the company’s fleet will operate. More- 
over, these vessels wi specially adapted for con- 
veying cattle to England, The Cleveland iron trade has been in a 
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usual, and there is only a 
moderate demand for stove grates and fenders. The machinists’ 
and engineers’ tool makers are finding their men full work, but are 
receiving very few orders at present. The iron and machine 
trades of s are stated to be in a tolerably active condition; at 
the same time tool makers are now working off orders on hand 
rather than receiving new ones. In South Yorkshire an ave 
business has been doing in all descriptions of coal, bearer he e 
time of the year. The steam coal trade to Hull and Grimsby is 
not so large as it was expected it would be, the unfavourable news 
from the Continent having checked exports considerably. The 
coke trade still keeps up. A rumour has been circulated in Hull 
that the business of the Humber Shipbuilding Company was to be 
carried on by a new company. The report is, however, without 
foundation. 
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1865. 
CopPpeR—British—cake andtile,| £ 8s. d. £ 8. dj) £ 8. d. £ 8. d. 
POF TOD cacccosceccses «+ | 80 0 0.. 81 0 0) 8 00. 000 
Best selected.....++- soccceee | 82 O 0.. 84 0 Of 88 0 O.. 00 0 
Sheet ..cccccccsccsscecsess 8 0 0.. 86 0 0} 99 0 0..91 0 O 
Bottoms.... covccccere 90 0 0..91 0 0/94 00. 000 
Australian, per ton..s..eeees 82 0 0.. 86 0 0} 89 0 0..91 0 O 
North American .........---| 9 0 0.. 000) 000. 000 
Spanish Cake 78 0 0. 0 0 0/30 00.. 000 
Slab. for prod. 96 per cent. 75 0 0.. 7510 O| 7810 0..79 0 0 
YELLOW METAL, per lh. 0 07 0 073) 0 te 008 

[RON, Pig in Scotiand, ton 212 6 cash 214 cash. 
Bar, Welsh, in London 75 0. 715 0} 800. 85 0 
650... 610 0} 700.750 
$10 0.. 815 0] 815 0. 000 
Rail, in Wales .cccoccccccccee| 6 & 0.1. 610 O] 7 O 0..°7 5 O 
Sheets, singlein London ....| 1010 0.. 0 0 0) 1015 0.. 0 00 
Hoops, 10 0.. 915 0} 915 0.. 0 00 
N 10 0.. 815 0} 815 0.. 000 
0 0O.. 1110 0} 1115 0.1.12 5 O 
5 0.. 1910 0} 1810 0.. 1815 O 
5 0.. 2210 0} 2015 0.. 0 00 
0 0.. 20 5 0} 19 0 0..19 5 O 
00. 00 0/2000.000 
Shot, patent ....scesesceesee | 2810 0.. 0 9 0 2210 0... 0 0 O 
Red or minium.....eccsecese | 21:10 0.. 22 0 0] 20015 0.. 0 0 0 
White, Ory..ccccccccsccerees | 31 10 0.. 82 0 0} 26 0, 000 
g in Oies. +s 29 0 0.. 32 0 0] 2610 0.. 0 0 0 
Litharge, W.B....000+ 2415 0.. 25 0 0) 23200..000 
QUICKSILVER, per bot. .. 619 0.. 7 0 0} 718 6. 800 
SPELTER, Silesian, per ton 21 0 0.. 2110 0/22 7 6... 00 0 
English sheet .......- 23:0 0.. 29 0 0} 26 0 0., 2610 0 
White zinc, powder..........| 9 0 0.. 00 0) 000. 000 
STEEL, Swedish faggot ........| 9 0 0.. 0 0 0} 16 0 0.. 0 00 
PITTI Trt coon} 90 0.. 000'18 0 0... 0 0 @ 
TIN, Banca, per cwt.....00..0.| 318 0.. 319 0] 414 0.. 000 
Straits, fine—cash ......00..| 31410.. 31510) 410 0.. 0 00 
Prompt 3 months ....+.. 317 0.. 318 0] 412 0.. 000 
English blocks .... 400. 45 0} 41440.. 000 
BarB .eccsccees 410... 4 6 0} 415 0.0006 
Refined, in blocks «| 43 0.. 4 8 O} 417 0.4. 000 

TINPLATES, per bx of 225 sheets 

IC COC. ceececcecees coscee| 1 40.. 3 7 OF 2236. 000 
IX ditto..cccccccccccccceeee| 110 01. 113 Of] 1 8 6. 000 
IC charcoal .sescoccsecsoeee| 112 01. 114 OF] 18 6. 000 
TX ittOccccccccccccccscsvce 118 0.. 20 0] 1146. 000 





150, Leadenhall-street, London. 
18th July, 1866. 

S1R,—Since our report of the iron trade on 27th June, nothing has occurred 
to change the gloomy aspect of the trade which we then described. 

The struggle for reduced wages, necessitated by the obviously depressed state 
of the trade, has fairly set in, and is being fought with the usual weapons— 
“lock-out ” on the one side, and “ strike” on the other. In Scotland there 
has been no app of a p ise bet’ the rniners and the 
and the latter have given notice that a general lock-out will take place on the 
30th instant, unless the men on strike at present return to their work. 

In the north of England the notice of a reduction expired on Saturday; the 
men have not returned to work, and all the malleable ironworks in the district, 
with one or two exceptions, are closed. 

The leaders of the men cannot but recognise that the present state of trade 
throughout the eountry compels a reduction of wages. 

It is superfluous to point out that the extensive business in iron, carried on 
for the last few years, has been brought to an almost complete stand-still, and 
that, as it was fostered by large financial companies, now extinct, restoration 
must be very gradual and prolonged. Orders for iron are very scanty; the 
men know that some of the masters, even if a reduction took place, cannot 
give them employment. Money is still 10 per cent., and the leaders of the 
men also know that the iron trade of England has found fearful competition 
during the last few years in Belgium, France, and Germany. The recurrence 
of strikes and lock-outs is becoming a by-word abroad, and every iron merchant 
on making a contract is hampered on this account by conditions and risks 
which have been long silently operating to the prejudice of the trade. 

The failure of the Birmingham Bank has caused great inconvenience and 
consternation in the Staffordshire district. 

The Staffordshire quarterly meeting passed off without any reduction in the 
list prices; but few merchants attended, and only small specifications were 
given out. 

RAILS are flat at the prices we have quoted. 

PLATES and angles are in moderate demand, at the lowest prices touched for 
several years. 

Bars.—A fair trade is doing at our quotations. 

SPELTER.—The transactions are limited, and the article being still in the 
hands of speculators, the price fluctuates with the vicissitudes of the German 
war. 
SCRAP IRON is in fair request for home and foreign use. 

Yours faithfully, 
SHAW AND THOMPSON, 











PRICES CURRENT OF TIMBER. 
| 














1866. , 1865. 1866. | 1865, 
Per load— £2 62/2 B25 Perload—4 826,245 £6. 
Teak _ .....+++++--30 O11 0/12 0 13 10 || Yel. pine, per reduced C. | 
.red pine .. 3 5 415] 310 4 15 || Canada, Ist quality 17 1020 0 18 028 0 
yellow pine... 215 310) 215 315 Qnd do... 121014 0 13 01410 
Qubec.oak whites, 5 0 $10| 5 5 8 0||su Peterburg yel. 1010 12 0 11 013 0 
oak, white.. 5 0 St. 1010 12 © 013 0 
birch...... 4 5 415) 310 410// Finland ... + 8 010 0 8 6110 
Memel...... «9% 0 0 0] 0 0 O O!}| Memel .......... 00 0 10 015 © 
elm ...... 310 5 0| 310 5& 0 || Gothenburg, yel... 9 01010) 10 O1L O 
Dantzic, oak -- 3'0 6 0) 3 5 6 5) hite 8 0 » 0} 9 O 910 
fir... 2 5 310| 215 310 || Gefle, yellow...... 10 01010) 101011 10 
Memel, 35 210] 410 40 M .sseee PIO le} 911 O 
Riga ... + 3 5 310] 3 5 3 10 || Christiania,perO, 
Swedish ++ 29.0 210] 210 215 12h. by 3 by 9> 18 092 0) 18 093 0 
Masts, Queb rons» 810| 610 he Bord sea 
1. pine 5 60;50 plank, Dut. 
rd. pine0 0001000 0|| perditism..¢ 914 2 4) 0141 8 
Lathwood,Dantz.fm 5 0 6 0/| 710 8 0 || Staves, per standard M. 
‘St. Peter’s 7 0 § 0] 810 910 || Quebec, pipe...... 80 085 0] 6 065 0 
ter gd emi Ap ng gm os one a on incheon 20 0291 6) 18 O19 © 
uebec, whtspruce ] | crown 
BtJohnwht spruce 13 01510113 015 0 || pipe....:.., } 2099 210 0]200 0.2200 
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t question we have recently described the modus 


and also to the rationale, of the method 
i ing devised by Messrs. Thomson and oe 4 and 

occasion to mention that Signor Bonelli also 
claims to have effected i 


t improvements upon the 
system of si i 


importan’ 
— signalling through long su e 
lines. é very simple electrical arrangements now to be 
adverted'to were contrived by M. Caselli forthe -purpose 
of rendering icable the transmission of a very —_ 
Sr cf Gate to coertind te ing an a iable 
capacity; but, in a modified form, 


of signals. “It appears, moreover, extremely likely that 
where a receiving instrument is employed in which, as in 
the case of that pro for adoption on the Atlantic 
line, the signals are indicated by the swing of a delicate 
galvanometer needle, some means for increasing the sharp- 
ness and distinctness of the indications will in practice 
become a matter of necessity. And the result here to be 
effected is virtually the same as that which was obtained 
in the pantelegraph of M. Caselli by the arrangements in 
question. 

The instrument we have mentioned, which will already 
be familiar to our telegraphic readers, wus intended to 
produce at the receiving station an exact fac simile, upon 
chemically pre paper, of the messages written in non- 
conducting ink upon a metallic plate at the transmitting 
station. According to the method of signalling. first 
adopted the current, traversing a metallic stylet moving 
over this conducting plate, was sent “to line ” whenever the 
stylet came into direct contact with the latter, whilst the 
interruptions occasioned by the rs characters 
caused the message to be reproduced in white upon a 
coloured ground. It was found, however, that when a 
certain degree of rapidity was obtained the characters 
became very indistinct, owing to a slight spreading in the 
coloured lines, and also to the fact that the momentary 
break in the circuit was insufficient to arrest the flow of 
electricity producing the coloured lines forming the ground 
upon w the writing was reproduced. It was considered 
preferable, therefore, to send the battery current “to 
earth” whenever the stylet came into contact with the 
metal plate, and “to line” whenever this contact was 
broken by the insulating characters. The somewhat 
ingenious means by which this result was obtained are 
shown in Fig. 1. 

In this figure, the metallic stylet and inscribed plate at 
the transmitting stations are shown at I. When contact 
occurs between them, the circuit of the Lest B will be 
completed pers BScD, the battery being then “short 
circuited ;” whilst in the contrary case the current. will 
traverse the line-wire L. 
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By this system the distinctness of the reproduced auto- 
graph was considerably improved, but nevertheless the 
conditions were not such as would allow of the rate of 
speed in signalling subsequently obtained, even upon long 
overland lines—a si necessitating, according to M. Du 
Moncel, about one hundred interruptions of the current in 
the space of one second. However small might be the 
static charge of the wire in comparison with that of a 
submarine line, it became evident that this charge, and 
the discharge to earth at the sending station, could not be 
effected in the hundredth part of a second; and that, 
working at this rate of the discharge current at the 
receiving station rendered the despatch almost illegible. 
It was necessary, in fact, to maintain the line-wire con- 
stantly charged, and at the same time to prevent the 
static charge from traversing the receiving apparatus 
when the battery was short-circuited at the transmitting 
station. After much study M. Caselli succeeded in 
obtaining the necessary conditions to this effect by the 
employmert of the supplementary batteries 6 and b’ in 

figure. The former -is so i as to work in.the 
same direction as the main battery B, while the supple- 
mentary battery 6’ is placed in opposition to the two 


lation of the line is very perfect. The advantage of this 
system is that’ the in ion of the current may be 
effected without operating the complete the 
line-wire the si ing stations. And, as we 
have intimated, it is ‘probable modifications of this 


upon’ the ordinary or the improved methods of trans- 
mission. 

The following geometrical representations of the elec- 
trical conditions in the Caselli circuit, indicating the dis- 
tribution of tensions when a current from the transmitting 
station traverses the line, may serve further to elucidate 
the question to the theoretical electrician, The perpen- 
dicular ET seca: the electro-motive tension (positive) 
of the main battery B (in Fig. 1), ¢ ¢’ = TT’ = 6¢, that 
of the supplementary battery 6 ; and b' e’ = be, that of the 
supplementary battery 0’. 


Fic.2, 











The -resistances of the line-wire and instruments are 
represented by the horizontal line E’, E; the resistances 
of the batteries being, for the sake of simplicity, neglected. 
The distribution of tensions throughout the circuit is 
shown. by the thick line T ¢'¢’e’ E’ ; the current being pro- 
portionate to the inclination of this line to the horizontal, 
and therefore, according to the figure, of equal intensity 
at every point of the circuit, since the ndiculars in 
the line of tensions represent the sudden and constant 
difference of tensions which constitutes electro-motive 
force. When the main battery at the sending station is 
short-circuited, the distribution of tensions which then 
tends to obtain is indicated by ‘the horizontal ee. But, 
supposing a derivation or artificial fault to exist at the 
point d, the tension at'this point will fall, and a current of 
or less intensity, according to the redistance of the 

rivation, will pass in one direction from 6 to d, and in 
the other from 6’ tod. It is this latter current which, 
neutralising the effect which otherwise would be produced 
by the passage to earth, at E’ of that portion of the static 
charge of the wire indicated by e?' ec’, instantaneously 

or produces a reversal of, the signalling current at 
the receiving station, by which means the necessary degree 
of sharpness is given to the signals, and the speed of trans- 
mission is augmented, 





ON THE THEORY OF EXPLOSIVE GAS 
ENGINES. 
By W. J. Macquorn Ranking, C.E., LL.D., F.RS. 
(1.) Thermodynamical propositions, —In calculations 
respecting the practical use of heat engines, it is con- 
venient to employ rules in which: the pressures and 
volumes alone of the working substance are taken expli- 
citly into account, so as to avoid the necessity for com- 
puting temperatures. Such rules exist in the case of the 
steam-engine. The object of the present communication 
is to explain a similar set of rules applicable to explosive 
gas — They are based mainly on the following 
established propositions in thermodynamics : Let & denote 
the ratio in which the specific heat of a substance in the 
perfectly gaseous state under constant pressure exceeds 
= specific heat of the same substance at constant volume. 
en— 
(First proposition.) When a mass of that substance 
posers ome the mee na rg 2 y ee », whe 
ute pressure p’ and volume v’, the dynami uivalent 
of the sensible heat absorbed. by it (that | < 


are : ’ it (that is bent emplo of 
in produ _elevation of temperature, as distinguis 
from heat which disappears in doing work) has the follow- 
ing value : 
vv —pe. 

k—1l1 

The and volumes are sup to be given in 
such measures that the product of a pressure and volume 
may be expressed in units of work. For example, if 
volumes are given in cubic feet, should be given 
in pounds on the square foot, in order that the product 
of a — and a volume may be expressed in foot- 

un 

(Second ition.) When a mass of the same sub- 
stance performs work by expanding without transfer of 
heat, the pressure falls in such a manner that p v* is;a con- 
stant quantity. 

The value of & for atmospheric air is 1°408; it is very 
nearly the same for oxygen and nitrogen; and it does not 
differ much from 1:4 in the gaseous mixture resulting 
from the explosion of coal and air in the ordi 
proportions: a mixture of which about three-fourths con- 
sists ‘of nil n. bay mg throughout this com- 
——— — oe be taken asa value of &, sufficiently 
near to the truth for practical purposes, minu 
a wef ; e pier ecéssary Sse pouttle’ 80 tht 
mari F | 





PA F 
7 f Scotts st ye 
(2.) Rules as to heat and expansion.—The following 


| tions just stated : 


‘expulsion of the gaseous mixture against the atmospheric 





rules are the immediate consequences of the two. proposi- 

» Be has its increased ” the 
v, 6 fs 

quantity of heat in unite of work required to lft tit 


: v(p'—p). 


TL A mass of-a gaseous mi under the constant 
porn & has its volume wa v tov’, . The 
quantity 

















































































heat em re Sham & ray tg 
temperature is, as in units of w 0); 
pre ary empele Blb om se the i 


is p (v' —»), ang. an sennaene quantity of heat ig 4 
pears; so that the wi quantity of heat required, 
units of work is 
~ pw —». 
III. A mass of a gaseous substance performs work by 
expanding from the volume wv to the volume rv 
without transfer of heat, r being the rate of ex 
Then if the original absolute pressure is p,, final 
absolute pressure will be 
Ps =p," 
The following table gives some results of this rule :— 





Rate of expansion. Cut-off. ae eeare. 

r L 22s r—t 
r Pi 

5 02 0°105 
4 0°25 0144 
3h 03 07185 
2 035 0°230 
3 04 0-277 
2B 0°45 0327 
2 05 0379 

The exact calculation of r ~ # requires the aid of 


loga- 

rithms. In the absence of —— an approximate vies 

may be computed by the following empirical formula :— 
1 


Ps = 054 (+4, — 0°025 nearly; 


which is correct to about one per cent. when r is not less 
than 2, nor greater than 7; but should not be used beyond 
OTe) Dior Th ral character of the indicato 
3.) Diagram.—The general c r of the indicator 
ais of an explosive engire is shown by the lines 
marked AC E GH A in the figure. 
The base of the igure, O V. represents a scale of 
volumes, on which O B may be taken to denote one cubic 
foot of a suitable explosive 
mixture introduced into a 
cylinder at ‘the atmospheric 
pressure represented by the 
eutineann A= aaa In 
symbols, let », stand for the 
z atmospheric pressure : then 
4 AC will represent the line 
drawn by the indicator pen- 
cil during the introduction of 
one cubic foot of the explo- 
sive mixture. Suppose that 
the admission is now cut off, 
and the mixture fired by a 
spark; and sup also that 
the time occupied by the ex- 
plosion is very small, com- 
—_ with the time occupied 
y a stroke of the piston: 
then the sudden increase of 
pressure produced by the ex- 
plosion may Pag gar eae d 
represented by C FE, the ab- 
solute pressure immediately 
afterwards being represented by BE. Thegaseous mixture 
of products of the explosion then expands, driving the piston 
before it; let EG be the expansion curve, so that O F is 
the final volume, and F G the final absolute pressure of 
the gas. GH represents the fall to the atmospheric 
pressure upon opening the eduction valve, and H A the 
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pressure, so that the work done by each cubic foot of 
explosive mixture is a by the area C EGH C. 
4.) Total and avai heat of explosion—The tatal 
heat of explosion may be calculated theoretically from the 
composition of the explosive mixture employed, by the aid 
of data obtained from such experiments as those of Favre 
and Silbermann. For examp ing to information 
iven by Dr. Letheby (Exorveer, 28th June, 1866, p. 448) 
the mixture found to answer best in Lenoir’s gas engine is 
composed of eight parts oe of air to one of com- 
mon coal gas. m Dr. Letheby’s analysis of the gas, and 
the known values of the total heat of combustion of its 
constituents, it appears that the total heat of explosion of 
one cubic foot of the mixture is equivalent nearly to 56,900 
foot pounds. ala caanates 
To find the available heat of explosion it is necessary to 
have recourse to experiments on actual gas engines. Let p, 
be the absolute ure immediately explosion; then 
according to Rule I. of Article 2, the available heat of the 
explosion, in units of work, per cubic foot of explosive 
mixture, is expressed ~ 
z (p 1—~Po) 
Now from experiments quoted by Dr. Letheby, it appears 
that p, leat 5 Risnaberes on an average, so that 
P:—P = 4 atmospheres = 8464]b. on the square foot ; 
and consequently, the available heat of explosion per cubic 


foot a x 8464 = 21160 foot pounds. 


The difference between pots the pode oy of bon 
losion represents the loss which occurs, conduc- 
a and imperfect combustion. The ratio of the available 

to the total heat, viz.:— 
21160 — 9.379, 


may be called the eficiency of the explosion. 


es 
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Jury 27, 1866. 





In the diagram the available heat of explosion is repre- 
sented by x the area of the rectangle A DEC ; and 
inet to-am eatablished pro ition the od i 


in 
it may also be represented as f —(See re 
Transactions” for 1854, 119.) Through E and Cdrawa_ 


pair of adiabatic curves E L and C N; that is, curves of 
expansion withont transfer of heat ; then the heat required 
to uce the rise of pressure C E at the constant volume 
O B is represented by the limit to which the area NC EL 
between those curves ap hes as the curves are pro- 
longed indefinitely to Nand L. 

(5.) Final ‘atari ang at the end of the ex- 
pansion represented by F G may be approximately com- 
puted by Rule III. of Article 2, For example, if the rate 
of expansion is 2, the table shows that p, =0°379 p, ; 80 
that if p, = 5 atmospheres = 10580 Ib. on the square foot, 
we probably have, with the expansion 2, the final 
absolute pressure p, = 40101b. on the square foot, nearly, 
or 18941b. on the square foot above the mean atmospheric 


ressure. 
. The following rule serves to determine the rate of ex- 
pansion r, required in order to make the final pressure be 
equal to the atmospheric pressure or nearly so:— 
& 


(IV.) r, = (2); 
0 
and this is the rate of expansion which realises the greatest 
indicated work. For example, let 2? = 5; thenr, = 5? 


0 
== 3°16 nearly. Inthe diagram this ratio is represented by 
Of... OF . : : 
AG = OB: Q being the point where the line of atmo- 
spheric pressure cuts the expansion curve. 

The expansion curve is here assumed to coincide sensibly 
with an adiabatic curve. 

(6.) Indicated work.—Draw GK J el to VO. 
Then the area CEG HC, representing the work done by 
each cubic foot of — mixture, consists of a rectan- 

lar CK GH, and a triangular part K E G. 
eoThe work represented by the rectangular part is simply 

= 1) ( = o 

é‘ The ook a by the rte part is deter- 
mined by the aid of Rules I. and II. of Article 2 as 
follows: — Conceive an adiabatic curve KM to pass 
through the point K. Then the area K EG is the differ- 
ence between the limits of the indefinitely-prolonged areas 
MKEL and MKGL. But according to a principle 
stated in Article 4 the limit of the area M K EL repre- 
sents the quantity of heat required to produce the increase 
of pressure K E at the constant volume O B; and accord- 
ing to Rule I. that quantity of heat, in units of work, is 
expressed by 


5 x rectangle J DEK = ; (Pi —P2)5 


also, according to the same principle, the limit of the area 
MKGL represents the quantity of heat required to 
produce the increase of volume K G at the constant pres- 
sure FG; and according to Rule II. that quantity of heat, 
in units of work, is expressed by 

7 > 7 

3 x reotage BEG P= - (r— 1) p33 
whence the work’ represented by the area K EG is found 
to be 


5 7 
5 (Pi —P) —2 r —1) py; 
and combining with this the work represented by the 


rectangle C KGH, the whole work per cubic foot of 
explosive mixture is found to be expressed ass follows :— 


(V.) W= 5 (7, —?,) —Ze- 1) pp + (r—1) 


(p -Figed Po) 
For example, in the previous calculations we have r — 2; 
Ry = 10580; p, = 4010; p, = 2116 ; and consequently 
= 16425 — 14035 + 1894 = 4284 foot-pounds per 
cubic foot of explosive mixture. 
The mean effective pressure (p,) is given by dividing the 
work done by the space swept by the piston; that is to 


7 WwW 
(VI.) P= —. 


r 
Thus in the example already given 
P.=~g = 2142 Ib. on the square foot. 
(7.) Efficiency.—The term “efficiency of the expansion 


may be used to denote the ratio of the work done to the 
available heat of explosion; that is to say, 
2W 


(VIL) 5 =. 
v _— 
Its value in the example 4 fe 


4284 7 
21160 — 0'203 nearly. 


If the efficiency of the expansion be multiplied by the 
efficiency of the explosion, already mentioned in Article 
4, the product is the resultant efficiency of the heat, whose 
value, in the example, is 

0203 x 0°372 = 0075 nearly ; 
so that 7} per cent. of the whole heat of explosion is con- 
verted into mechanical work. 

(8.) Greatest eficiency.— As already stated in Article 5, 
the greatest efficiency of the expansion occurs when the 
final pressure is equal to the atmospheric pressure. The 
diagram of work is then represented by C EQ, and the 
— of work per cubic foot of explosive mixture is 
ound by making p, =p, in formula (V.). Let W, be 
that quantity of work; then 


S:, , 
(VIL) W,= 3 (Pi —P)—4 r,—1) po 


The corresponding value of the efficiency of the explosion 
is— 


Ww V(r —]) 
(IX.) ty — 2 —)}) Po 
5 (p'—p,) 5 (p, — pe) 
In the example chosen we have r, = 3°16, and, conse. 


1160 — 1 





cubic foot of the mixture is W, = 
6000 = 5160 foot-pounds per cubic foot; the 


mean effective pressure, an = 1636 Ib. on the square foot; | 


and the efficiency of the expansion, 5p, —.) = fia 
o 


2W, 5160 
) 
=0'244, The resultant efficiency of the heat is 0°244 x 


0°372 = 0°09, so that nine per cent. of the whole heat of ; 


ion is converted into. work, 
9.) Remarks.—-In the ing calculations of work 
efficiency no deduction is made for friction, nor for 
any increase in the back-pressure which may arise from 
resistance to the escape of the waste gases. The allow- 
ances to be made for such losses can be deduced from 
practical trials alone. Hence the results of the formule 
are theoretical limits, which may be aimed at in practice, 

but probably cannot be absolutely attained, 

Glasgow University, 20th July, 1866. 





STRAINS UPON WROUGHT IRON WORK. 
No. II. 

From what has been cate stated respecting the tendency of 
long unbraced struts to yield by flexure before their ultimate 
power of resisting a compressive strain in the direction of 
their length is called into play, it is evident that economically 
considered they should be made as short as possible, in other 
words, they should always be vertical. In bridges, how- 
ever, the depth approximately equalling the length of the vertical 
struts is so great that one of two courses becomes necessary in 
order to e the form of the struts, viz., either to brace it, 
or to stifl fen it by an extra amount of metal. As a vertical strut 
cannot be braced advantageously in the usual manner by being 
crossed by other struts and ties, the‘ latter method is generally 
resorted to, The bow and string bridge is the only principle in 
which vertical struts of great | are retained in conjunction 
with inclined braces, and they might be altogether omitted, and 
a system of diagonal struts and ties alone introduced, with a con- 
siderable saving of material. Before passing on to the subject of 
inclined struts and ties, we will make a few remarks on the 


general formula given in last article A = ., and which will 


frequently require .some slight modification according to the 
form or section of the iron employed. It must be borne in mind 
that these alterations will not affect the value of the strain, 
but will tend to modify the left-hand side of the equation. An 
example or two will render our meaning perfectly intelligible. 
Suppose we required a square bar of iron, the length being in- 
considerable, to support a weight W in a vertical direction. 

The dimension wanted is the length of a side of the bar. Let 
a = this length, and we have A = a’, and substituting in the 
above equation, and bearing in mind that W here equals S, we 


finda = o/ &. Again, if the bar be round and solid, and the 
c 7 » 


‘ : : xd, 4/48 
diameter d is required, A = “7 and d=7/ =<," lithe 
bar be rectangular, and one side known, putting a, b, for dimen- 
sions of the two sides, and supposing the latter to be known, we 


~ In a similar manner, the required dimen- 
. , 

sions of other forms may be determined. It would, of course, 
be impossible to give examples—even if we had the space and 
were willing to do so, applicable to all cases, and it should be 
kept prominently in view—that the principles once having been 
thoroughly mastered, their application must rest with the indi- 
vidual himself. His own ingenuity must supply that combina- 
tion of the different forms of material, and that particular dis- 
position and arrangement most suitable for each particular case, 
as the contingency arises. In fact, this is what especially con- 
stitutes a good engineer. 

Since it is matter of necessity, both theoretically and prac- 
tically, in roofs as well as bridges, that struts and ties should 
be inclined at an angle of less than 90 deg. to a horizontal line, 
we will examine the effect of so doing. In Fig. 4 let O Rbea 

vertical strut 

Fic. 4, supporting a cer- 

tain weight W 
at the point O, 
the conditions of 
strain upon 
which we have 
already ascer- 
tained. Let the 
inclination of 
the strut O R be 
altered, and let 
it be now, while 
carrying the 
same load, 
shifted into the 
position O T, 
/ — any an- 

gle 8 with the 

os - " . horizontal _ line 
RV. Although the inclination of the strutis now different from 
what it was, yet the weight will always act in the same vertical 
direction ; consequently we may take O R to represent W, O T 
to represent the resulting strain 8, and we have OR=OT 
sin. 6. Substituting for O R its value W, and bearing in mind 
that the reciprocal of the sine of an angle is the cosecant, we 
find S = W x cosec. 6, so that our value for A now becomes 
Aine W x cosec. 9 





have a = 

















In bridge construction the only two recog- 


¢ 
nised values of 4 are 60 deg. and 45 deg. The lines O N, OV 
represent struts inclined at these angles respectively. The rela- 
tive advantages of these two angles cannot be well demonstrated 
until we enter _ the subject of the strains upon girders. 
It may, however, be remarked that 45 deg. is decidedly the pre- 
ferable inclination. It is a very convenient angle for working to, 
and although it causes the diagonal bars to, be somewhat longer, 
and the strains somewhat greater than when they are inclined at 
the angle of 60 deg., yet, on the other hand, there are fewer of 
them required in the same span of girder. The absolute 
theoretical angle most favourable, under ordinary circumstances, 
—— from between 46 deg. and 49 deg. With a bar inclined 
at the angle of 45 deg., if W be the weight on the top, S = 
1:41 x W, or, in round numbers, the strain upon a bar in- 
clined at a pitch of one to one is one and a-half times that upon 
the same bar in a vertical position under the same weight. 
Putting A; for the nett area, we have Ay = 1°414A. If OR 
(Fig. 4) represented in magnitude the value of W, then the 
magnitude of the strains resulting upon the different bars O T, 
ON, OV, would be also truly represented by their lengths. It 





i vies See Se oe ee ee 
and OV do not give rise to great difference in strain, 
and unless in > kage Gumsiane haley loaded, it would not be 





not of so much consequence, especially in large 

be anticipated. The bracing of long inclined struts does not 
depend upon merely their length. Supposing they form a por- 
tion of the web of a ps pees. py of stiffness necessary to 
impartto it the position and of attaching the cross girders 
and other details play quite as important a part in 

the ‘number of intersections, and consequently the number of 
short lengths or subdivisions of the struts and ties, as the con- 
sideration of the actual length of strut unbraced. Instead of 
assuming, as in our first article, the value of S to be equal to 
that of W for a vertical strut, it can easily be proved to be so 
from Fig. 4. The value of 8 for a strut or tie inclined at angle, 4 
beingS=W cosec. 6, the limits are6=90» and 6=0. In the former 
case cosec. 9@=1, and in the latter it becomes infinite. An inclined 
bar thus occupies an intermediate position between a vertical 
bar and a horizontal beam, and the strains vary accordingly. In 
investigating the action of a force upon a piece of ironwork in 
any particular position, it will be found universally advantageous 
to determine the limits, or to consider the extremes to which 
the conditions of the problem can arrive; it will also afford an 
excellent idea of the relative economy and utility of placing 
struts and ties at certain angles with the neighbo parts. A 
neglect of this precaution continually leads to a most injudicious 
and unscientific arrangement of the component parts of iron 
structures, especially in roofs and open work, iron frames and 
trusses. 

Having considered the action of a weight upon a single strut 
or tie we now proceed to the more usual instance of a weight 
being su: by the joint action of a pair of struts, as occurs 
in practice in all lattice girders and in many examples of iron 
roofs, In Fig. 5, which is self-explanatory, are represented two 
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angle iron struts connected in the ordinary manner by rivets to 
the upper and lower flanges of a girder. From what has been 
already said in explanation of Fig. 4, if we suppose a weight W 
at the apex of the struts, half of it will be borne by one strut 
and half by the other, and we shall have for the resulting strain on 
each bar S= hat cones. 6 In order that this value may hold, 
one other assumption is necessary, viz., that the line B C is the 
centre of the span of the girder, or in other words, that the two 
bars are each equally distant from the abutments or supports. 
This follows from the principle of the horizontal girder, which 
we shall treat of hereafter, and which considers a weight placed 
on any point of it to be ultimately conveyed to the support in 
portions or subdivisions varying in the inverse ratio of the dis- 
tances from each abutment to the point where the weight is 
placed. In plain language the larger portion of the weight is 
transferred to the nearest abutment, and the smaller té that 
farthest away. If the bars in Fig. 5, instead of being both 
inclined at the same angle of 45 deg., were inclined at different 
angles, although the original weight would still be equally 
divided between them, yet the resulting strains will no longer ‘be 
equal. If @ and g, be the two angles of inclination oe 


the values for S for each bar will be in the ratio of at 4 

» O 
Whenever the term “ resulting or resultant strain” is employed, 
it will always indicate that the strain so alluded to can be re- 
solved into its components. For instance, in Fig. 4, we call the 
strain, produced on O T by a weight at the point O, a resulting 
strain since it can be resolved or decomposed into two others, 
viz., into the vertical action of the weight which may be repre- 
sented by O R, and the horizontal component RT. With this 
latter we are not now concerned, but it forms a most important 
item in the strains upon the flanges of a girder or in the tie 
beam or rod of a roof. It is evident that the strain upon a 
vertical strut O R, caused by a weight at O, cannot be resolved 
into any components. 

Before proceeding further, it will be well to explain the 
meaning of a term which occasions a good deal of confusion if 
not rightly understood. We allude to the term “ reaction.” 
The “reaction” of the abutments or of a support is frequent] 
mentioned, but its effect is quite as frequently ineompeuiendel. 
In Fig. 5 we may imagine the action or effect resulting from a 
weight placed at the apex of the two bars to flow along the bars 
(like water or gas in a pipe) until it arrives at their fixed extre- 
mities.* It must, however, be carefully borne in mind that 
until a resistance is encountered no strain can result upon the 
bars or upon any portion of a structure whatever. It is only 
when this imaginary flowing action of the weight at the apex of 
the bars arrives at the fixed ends or supports that resistance is 
met, and the strain in the bar commences. Following out our 
simile, the “ reaction” or resistance of the support gives rise to a 
flow of strain in the contrary direction. Provided the effect of the 


* We only ask our readers to imagine this for the sake of simplicity, but if 
we asked them to believe it we should not require more from them than what 
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Jury 27, 1866. 
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cular example in Fig. 5. We cannot 
existing in a state perfectly free from and strain 
co-existent; we cannot get rid of the latter so as the 


centre of its length; consequently be have 5 acting vertically 
Sas See ee ee Sy ee 
of the arrow. Of this weight YY? one halt represented by 
R P, is supported directly by the reaction of the abutment, and 
SN ae a ore ae ee 


apex 0. Let © T = ¥> and the resulting strain on the rafter 
will be S = Y x coseo @ The total weight acting at the 


point O is ad since half of the total load on the other rafter acts 
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of the rafter, while in Fig. 6 this leverage is exactly 
halved, as the resultant of all the units of weight is 
considered to pass through the centre of the rafter. 
Should the angles which the rafters make with the hori- 
zontal be unequal—a case we do remember to have occurred 
in practice—the thrust upon each rafter will be in the same pro- 
rtion as already mentioned for the examples in Figs. 4 and 5. 

t is needless to remark that it is an extremely rare circumstance 
for one side of a roof to have a pitch differing from that of the 
other. We have taken Fig. 6 for the purpose of elucidating the 
action of strains upon struts in their simplest forms and combi- 
nation, but a description of roof as demonstrated in the figure is 
never employed except in very insignificant cases, and is alto- 
gether unworthy of the name of roof in a scientific sense. We 
may remark en passant that there is also a transverse or bending 


strain induced upon the strut P O by the action of al at the 


point N, and that whenever this reaches an appreciable amount 
a stay, or collar, as it is technically caHed, is introduced, gene- 
rally at some distance above the middle part of the rafter N. 
In roofs of large dimensions the same purpose is served by a 
system of trussing, the object being in both cases to prevent the 
transverse strain on the rafter attaining any magnitude—and, in 
i ignored altogether, as will be seen 
hereafter. The collar is evidently nothing more nor less than a 
horizontal strut. It certainly, so far as its own weight is con- 
cerned, acts also as a horizontal girder; but as this item may be 
left out of the calculation, its duty is defined asabove. It is 
very seldom that horizontal struts, regarded purely as such, 

t themselves in wrought iron structures, and when they 
do the strains upon them, with the omiasion already alluded to, are 
ascertained in precisely th asif they were in a vertical 
position. Moreover, as this is manifestly the most disadvantageous 
position in which they can be they are generally of neces- 
sity much stronger, for the sole purpose of acting as a stiffening 
piece, than they ever need be for resisting the com; ive forces 
acting at their extremities. On the other hand, a horizontal tie 
is a very usual component in iron structures, and whenever the 
principle of the‘arch is called into use, and the thrust not intended 
to be taken by the reaction of the abutments or piers, ties, either 
inclined or horizontal, become indi ble to supply their place. 
In Fig. 6, the tensile strain on the tie P V may be readily calcu- 
lated. Taking O N to it the thrust on the rafter O N P, the 
other component NT of the weight ited by O T will give 
the strain on the tie beam. Putting 8, for N T, and S for the 


thrust on the rafter, we have S, = S x con. but § = W x 
cosec. 6, Consequently since the cosecant of an angle is the reci- 


procal of its sine, we deduce 8, = Wx cot. & When the tie 


rods hecome inclined, as frequently happens in roofs for the sake 





under | mentioned above are so that a 
wil convey much better fan words the 





of , and also for the of a 
De ae 
strains become more complicated. The - in 


the strains the various members of either a roof or girder, 
when the is very complicated, and the component parte 


in in not i 
po erro ame nlite pm Saree 
their action 
are 
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in and considering 
comprehension of the manner in which 
begin and where they end, can be at. It is 
we have preferred our present method of i 
the more usual one of ee 
elevation of some particular girder or 
how the strains upon it are calculated. 
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DRAGGING FOR THE ATLANTIC 
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winter the Ce ee ee ue 
Great = eee 
ust ted. ee G. F. D. 
Liverpool, July 24th, 1866. 


GUN ELEVATOR AND RECOIL RELIEVER. 
Srr,—The arrangements I adopt for carrying out the objects 
at the engraving 
of the invention, 





bh, (te 


sponding arms on the trunnions. On these arms I place volute 
longer J a Then, These kept itis b : 
receive are in m by a 
ie bar hollowed to suit. By means ft is evident 
there cannot be any recoil, the whole foree of which is thrown on 
the springs. For i of aim I place an indicator 
into 1,000 yards, 100 and if need be into 50 yards, 
on the breech of the gun, while on the carriage I place a needle or 
pointer, which, by the rai or the depression of the cannon, 
gives the exact distance of the object to be hit. And, lastly, at 
extreme end of the gun I place a sighting rod, which is 
a thumbscrew, and which, in connection with a sight on 
the muzzle, enables the artilleryman to get a direct line of fire. 
Should you think the Sons worthy of a place in your 
widely circulated paper I would be glad of its insertion, 
56, Gracechurch-street, London, 
July 8th, 1866. 
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HIGH-PRESSURE BOILERS FOR LOW-PRESSURE MARINE 
ENGLNES. 
Si1n,—I beg leave to enclose the drawing to which I referred in 
my letter last week. As 
be placed in connection with a receiver or superheater. 


already stated, theexpansion valve can 
It may 
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Vp Yi; = an hang 
limi means, ‘ore can 
obtain a in cases where machinery is re- 
quired] wi sometimes takes the whole three years to 
=m, when he is to pay the third year's fee of 


entirely remove these ; and 
the tendency of preventing our first-class workmen emigrating to 
America, where there is greater encouragement to inventors; for 
it is well known that many of the best American inventions have 
been brought out by I think also that it would 
remove the objections of Sir W. Armstrong and others who have 
advocated the abolition of patent law, as no existing patent 
would be permitted to prevent an improvement upon it being 
patented and adopted, and both inventors would be allowed a just 
Pr ns of royalty ee to merit, such proportion being 
my rnp 4 eg - i bare ~. nonet in 
my letter of the i persons 
licenses could do so on equitable terms, and as it would be to the 
interest of inventors and the State to make the royalties as low as 
possible, the public would be geny benefitted by its adop 
Birmingham, July 24th, 1864. JoHN FREARSON. 








LIGHT PORTABLE ENGINES. 


S1n,—We have not been uninterested readers of the correspon- 
dence that has been carried on in journal relative to ht 
Portable Engines,” and, as agricultural eers, we feel under 
obligation to you for the very le reply you have given “‘J. H. L. 
to the e brought against the members of this branch of 
i the publication of the illustration given in your 


last number. 

Our rs, the late firm of Barrett, 
under the superintendence of their 
for years past manufactured 
which your dra’ 
vince your 
thet by thelr adaption aay could saab 

t tion only 
epee the competitive trials to which portable engines ha 

mn subjected. 
The back-val first introduced by the late firm some fifteen 

e ve was by - 


and Andrewes, 
, Mr. chbeck, have 
with the “refinements” of 


years ago, and we think the construction 

upon the pj le illustrated will bear advantageous comparigon 
with the prod ions of the marine and locomotive and 
prove that we are not behindhand in the “ n of those 


refinements which are essential to the economy of the steam 
engine,” JouN JAMES, Sec. 
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melting point of this~metal. “This can'only be tried at the 
Tile yrveeeter of aap © deg. to 4 hove tls 
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the matter into as cast 
iron stoves witl not stand a higher temperature of blast than 1,200 
deg. Be ote $ as in iron smelting 
the in fuel is in proportion to the tem of the blast, 
it will be seen that a perf will be a great 
boon to the iron trade 4 ENGINEER. 
Cleveland Institution of Engineers, 

Stockton-on-Tees, July 23rd, 1866, 





Tut Maps oF THE ORDNANCE SURVEY (IRELAND).—It is officially 
stated that the total cost per sheet of gy Set age yong the 
maps of the Ordnance Survey of Ireland, on of six inches 
to a milé, has been 1s, each; wp gges Hoe) + gd Bye aa 


by the 1st September next. 

Unsvockssrctt Merartic Mines.—From a return showing what 
have been Page 2 ti mm Se Seems r 

provisions of ‘*'The Companies’ Act, , moved for 

by Mr. Paget, M.P., it ap; that not less than sixty-seven Cor- 

nish companies have w re oe ee a a 

guished tke Corhabia ‘Tin’ Mining Company, Limited, No. 2; the 

e a 0. 2; 
enhale ini Wheal Com- 


; the Wheal Hearle Mining, the East the 
West Clifford United Tin and Copper Mining, Limited, the North 
Francis Mining, the West Huel Grylls Mining, the Wheal Sithney 
and Carnmeal United Mining, the ear Mining eye 
nies. In Devon the West on Mining Com has 
been wound up this year. The Vice-Warden of the Dianparies 
Court says that this now forms its chief business. ‘“‘ Indeed, this 
business has outgrown the staff of clerks, and has overtaxed its 
powers. Several statutable amendments of the last Act would be 
desirable, especially in respect of unincorporated (or cost-book 
companies, and the execution of process of attachment beyon 
the limits of the Stannaries.” For the last year or two the 
depressed state of the mine companies has made it very difficult 
to realise assets by sales of the property of the defunct companies. 

BREECH-LOADING RirFies.— General Peel tes the 
country on the prospect of arming our soldiers with good breech- 
loaders in a very short space of time. He pi to use only 
£122,500 of the a mere’ f vote for conversions. Two years 
ago the Government resolved to furnish the army with breech- 
loaders, but could not decide what pattern should be adopted, till 
at last the Snider conversion of the Enfield was selected. The 
general found 40,000 Enfields ordered for conversion when he took 
office, and instantly, on returning home with the seals of office, he 
sent for the head of the Royal Small Arms'Factory at Enfield, and 
made a for getting the 40,000 increased to 100,000 by 
April 1st, 1867, at an estimated cost of £45,200. A contract has 
been entered into with a Birmingham firm to furnish 50,000 more 
breech-loaders by April Ist, and from the rest of the trade 50,000 
mee an aplens, ing a total of 200,000, at a total cost of 
aoe. a. sup) ey loin provides oe Ay = 
su rounds o} . ‘or eac e 
Sta ace ender ak a se tek ett 
cartridges. General Peel asserts that the conv i 
be equal to any arm used in any other service, though he does 
not say that a superior weapon may not yet be produced. 

ForcisLe ENTRY INTO aN Encrne-Hovuse. —(From our own 
Correspondent.)—At the Staffordshire assizes on Tuesday, before 
Mr, Justice Keat the cause, Meese v. Wood and McEwen, was 
heard. The plaintiff is a boiler-maker at Woodesley, near Dudley, 
and the defendants are ironfounders at the same place. 

ergata that on the 25th of May, — ee from Mr. 
ebb a boiler- an engine, an engine- a fi shop, 
at £60 a year. TE ness last the defendants sented fren the 
pond ncn raphe map , and a few weeks afterwards 
ey nt possession of Mr. Meese’s engine-house, and hence 
the action. The plaintiff that he had sustained very 
serious loss by being deprived of his steam , losing, am 
other con’ ons wih woul have him a profit of 
and he had to pay £60 for hand power. The defence was that 
= Ng < aero ; never pny he to Mr. Meese at all. 
e vi or tenants for his property, descri it as being 
divided into two distinct lots, the first, a foundry, mae an engine, 
an engine-house, and a fitting-house, and, secondly, a boiler-yard. 
The plaintiff had an interview with Mr. Webb, who told him he 
should want £60 a year for the boiler-yard, upon which plaintiff 
said that he must have the engine and the engine-house thrown in 
for the money, but Mr. Webb refused to consent to this, telling 
Mr. Meese, however, that until the foundry were let he might use 
the engine, and then, when the foundry was let, he must make his 
own terms with the tenant forsteam power. In February last Mr. 
Webb let the foundry and the engine and to 
Messrs. Wood and McEwen, who at once took ganged the 
engine-house, and arranged with Mr. Meese 
work the engine for a month in order to ascertain 
which Mr. Meese should pay as his share of the cost of 
the power. At the end of that time they told him he must pay 
30s. per week, but this he refased to do, a4 then followed & abies 


i 


FES 


of forcible entries on both sides, which led to the aotion, ‘The jury.| sel 


returned a verdict for the defendants, 





THE METEOROLOGICAL DEPARTMENT OF THE 


_ BOARD OF 
Ar the time a crisis is over the hi of 
those who are devoting their lives to the unveiling 
of the govern the universe, The question has been 
raised by the whether it is desirable that the 


chuttiee ahailh be up, and the much-talked-of office of the 
clerk of the weather be closed for ever, is still in abeyance. 
Yet some. ical benefit has been derived from meteorological 
research within the past few years, the knowledge gained of the 
sovenaite Aagcces bute ium 
science has taught that vast invisible circles of air wheel over 
sea and land carrying destruction in their track, although the 
captain, aware of their habitual movements, ——— 80 
alter his course as entirely to escape the gale, i 
The less informed co Jer may steer through 
very centre of the commotion, In such case, on first 
i the ting, he will encounter a storm in one 
direction, and on em therefrom will have to buffet 
with a second in the er. In the centre of the vortex, 
strange to say, he will find a lull, the only unfavourable 
indication being the low state of the barometer. The second 
storm, senoeen ag pet ae eae of seamanship to the 
test until he escapes tempest, but the wheels of the storm 
chariot ape c emcgpeyg Mee 2 alg amphi meg 
with otler cyclones. A momentary and delusive lull may be 


felt at the iod of the a but directly afterwards 
the storm wheel, as a rule, rolls onwards with redoubled fury, 
after di anger at the impediment by an outbreak of 
squalls, “and thunder, to the astonishment of such 


sublunary mortals beneath as are not members of the Meteoro- 
logical Society, who, of course, are familiar with all these things, 
and know all the cyclones by their Christian names. Looking 





down upon it from above, the direction of rotation of a cyclone in 
the southern hemisphere is alWays the same as the direction of 
rotation of the hands of a watch, but in the northern hemi- 
em Rate eee rae Let nobody suppose that 

wheels of wind are always perfectly circular, for they obey 
not the prim of the geometrician, but elongate themselves 
or contract themselves into ellipses and circles at their own 
sweet will and — their particles describing spirals. The 


line of orce is usually found near the inner edge of the 
ring. these atmospheric eddies, for they are nothing 
more, travel by land the and mountains modify their shape, 


and they wheel onwards with a less figure, As the move- 
ments of these invisible powers can be pretty accurately ascer- 
tained by a good meteorologist, one ship in intelligent hands may 
altogether escape their fury, while another less ably managed 
saan’ Selon tittaoed salle anid dammnged cargo to the port of arrival. 

Meteorology, then, has done some practical good in its short 
day, yet, a8 a science, it lags far behind others, its work. being 
tolerably complete in little else than the determination of the 
climate of different ions of the surface of the earth; and 
even in this respect is much to be done. For instance, it 
is desired by meteorologists to know the pressure of the air 
throughout the earth, the velocity of the air, and the direction 
and motion of that velocity. The rainfall and the amount of 
moisture in the air are also elements that ought to be deter- 
mined before it is possible to found a sound general theory of 
climate. Different kinds of weather have a great influence upon 
climate; consequently, it is of radical importance to ascertain 
what are the laws regulating the weather, and such knowledge 
of itself would be especially valuable in a maritime nation like 
ours. The designs of Admiral Fitzroy might then be carried 
out .with a perfection he could not attain with the crude 
materials in his ; nor need we despair of ever seeing the 
day when it will be possible to telegraph to the ports of this 
country that a storm is certainly coming, or to foretell that a 
long spell of or bad weather isat hand. At present re little 
is known of the laws governing the weather. When a cyclone is 
formed the direction it will take can be predicted, and little else. 
The late Admiral Fitzroy made a good beginning in the investi- 
gation of these matters, although, as shown by the report of the 
commissioners, he was too to arrive at results before he 
had collected sufficient data. He seems to have been, on the 
average, right in his predictions of the time and force of coming 
storms, but wrong, as a rule, as to their direction. Still his 
researches form a very good nucleus for further investigations. 
He acted as the pioneer into the hidden depths of this branch of 
science; and it is for a body of philosophers, with more accurate 
instruments and a more systematic method of observation, to 
build up a more substantial edifice. There can be little doubt 
about ultimate value of such researches, the more immediate 
question being whether it is ible to discover laws to enable 
coming weather to be foretold; and in this respect the prospects 
are hopeful. . 

A of regular observations at different places with self- 
recording instruments, all made on the model of one standard 
and yerified at a central observatory, would give results of great 
valué. Such a system can only be established by Government 
authority. At t meteorological observations are made in 
Great. Britain at Stonyhurst, Oxford, Liverpool, Glasgow, South- 
ampton, Kew, Greenwich, Aberdeen, Dublin, 
Cambridge, Wisbeach, and other places, but the instruments, as 
a rule, are not self-recording, except at Greenwich, Kew, and 
Oxford. The instruments, again, at the different observatories, 
have not been verified by one standard, so that the results are 
not ‘quite comparable. ley endeavours to compare the work of 
British observatories with those in foreign countries Would be 
still more difficult, For instance, the labours of Padre Secchi at 
Rome have been indefatigable, yet an attempt to compare the 
curves recorded by his thermometer with those of the standard 
thermometer at Greenwich would be a work of trouble. The 
latter registers changes by the expansion or contraction of 
mercury in a glass tube, whilst the Padre has a long metal wire 
55ft. long hanging from the top to the bottom of the outside of 
a chelih, saghtning changes in temperature by means of 
mechanical appliances attached to the upper end of his solid 
metallig thermometer. Such want of uniformity of system, in 
England at all events, can only be broken down ty Government 
measures, and results of value can be best obtained by a central 
board investigating the whole of the observations. 
recording instruments should not be over- 





unable to record hourly chatiges; besides, it 
self-recording instruments have an 


must be feiavaed that 
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benefit, on the other hand, immediately follow the adoption of 
the recommendation of the commissioners, that is surely a work 
redounding to the honour of a great nation which unravels any 
of the hidden mysteries of science, An Eastern story relates 
how a fisherman once upon a time drew up] small casket in 


his net. On opening the box a great smoke ascended to the 


wires, erected for the purposes of the electric telegraj Th 
Sutton tis ‘BaasOs Wie telsiggh ct ts uatienel paws tony 
ppp Spe raf acres gig gd sag lh Bag 
ow! met i ment, in 





with India has not poi , as we have lately 
observed, only a tithe of the statements in Mr. Adley’s book on the 
telegraph in thidia be true, a similar committee ought to investigate 
the working of the h in India itself. 

THE IrntisH Matn.— Disoomf ort undergone by a passenger in 
this fast train, especially at this season of the year, can only be 


ges oy by experience. the carriages are too 
close, with the weather, to travel with the windows shut, 
on the other volumes of fine di ing powder cover 


disgustin, 
the unfortunate traveller, causing the utmost discomfort. And 
ned * —— — and ae rent po analy 
ing up in the i a light spring blind to each win- 
ony able we be the passage of a little air, while screening out the 

THE SUPPLEMENTARY EsTIMATE OF THE NAvy FOR 1866-67.—The 
following is an estimate of the sum required to defray the charges 
which shall come in course of payment in the year ending the 31st 

1867, for the completion of the Northumberland :—For 
the wages. of ra Me ay other artificers, and labourers in the 
of ‘ord, £3,900; at Woolwich, £3,000; at 

» £300; and at Sheerness, 
sum required to defray the charge which will come in course 
of payment in the year ending the 3lst March, 1867, for an 
instalment on the cupola vessel to be built at Messrs, Laird’s on 
Se Spee. Daren Tonge Caley, empuep fo Sie:eum of 

SHANGHAE.—The plethora of money, caused by the demand for 
Chinese cotton, w! existed there during the American war, led 
to its investment by firms and companies in various works, which 
at the present moment are yielding a very indifferent interest on 
the outlay. Six or seven lots have been formed into 
i or three docks have been 

brick-kilns, and saw mills, machine-shops, 
clubs, &c., established on extensive scales. Our consul at that 
port writes that these ventures, with scarcely an exception, have 
participated in the prevailing declension. At the lowest computa- 
tion, a sum not much under £500,000 sterling may be taken as 
sunk, beyond any present hope of remunerative return, in these 
and other schemes. : 

THE BakEHOUSES ReGuLATION Act.- This Act appears to do 
some good, but it is probably powerless against the heaviest evils. 
It is ney Do the — = Me were Soe of texte. 
journeymen bakers generally die at about the age o -two. 
¥ i ing its disadvantages, says Mr. Tremenhere, of the 
office of Children’s Employment Commission, the attractions of 
this employment are so great that the labour market is never 
without a superabundant supply. A young man can enter it 
without tools, without anything but the clothes that cover him, 
without pov gS any me ate ol is not —_ to the py of 
weather, and his earnings do not vary. e cause of the long 
hours of work are to be found in the system under which the 

is on in this. metropolis. It isa 
by very small 
The competition, especially am the 7 = 


bread by the smaller bakers which les them to keep up the 
tition existing in the trade. This, it is mentioned, 
to the manufacture of — on into the hands of 
tly ben the ms employed 

baking, of 
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RAILWAY MATTERS. 
Hxovnstom fares average about one-third of cedinary fares: 
a rn 2,300,000 tons of coal came to London by | hem: 


Maree teot oan Beas by the railways inthe year ending the 


Deyn rth lor cn he oni, he 
"Tt ta tatien ee most prosperous. 
for maser traffic in the 
United Rot tor 


Seiad sh aan to London 
by rail at the rate of from 1s, 6d. to : 

A Ruesy railway porter named Blundell has just been com- 
mitted on a charge of stealing jewellery and other property in 

Tax directors of the Manchester, Sheffield, and Lincoln , 
propose to pay a dividend of 2 per cent. aguinst1 per-ous mors 4 
time last year. 

Two men have just been sentenced at the Chelmaford_ Asses 
the one to three months’, the other to four months’ hard labour, 
for attempting to upset a railway train by placing iron on the rails, 

neon tee at? tee ‘was opened for pas- 

Veleuary Inet re iWateteld and Doncaster, on the ist of 

and the joint com: work- 
ing satisfactorily. ; 
Ba REN bar gig dap ae nclnre ate ry 
opel thi They commence as low as jd. a 
fof toh tor thio & © mile for Aret-olase passongers, al 
ldd. fi Class passengers. 


half-yearly of the Colchester and Stour Valley 
times Once ny was at Colchester on Wednesday, Mr.T. L. 
Boor td the A dividend at the rate of £3 8s. per cent. per 


annum was declared payable on the ordinary stock. 


‘WHEN the welcome news arrived of a prospect of peace, the 
traffic on the Manchester, Sheffield, and Lincolnshire immediate 
{apd tee, , and the manager has deen as aa he could 

sending goods for shipment from Hull and Grims 
tions represen Irish railwa: 
Bete Seen “ 
penpcerd ree ath eget cna deel aber da eam 
on security w! shall be sufficiently satisfactory to 

ANOTHER tunnel has just been bored os 
mountains from the Ohio valley to the sea- 
long, and is large enough for a double line of rails. It. is 2,200ft. 
above the level of the sea, and has taken ten years in boring. 

Tue directors of the Asien: ond, Snene Comueny svn gad a 
nounce that both the Bolivian revolution and the foreign war haye: 

disappeared with the retirement from Peruvian waters:of the 
Spanish fleet, and they now expect to reap the benefit of a reaction. 

THE Vermont Central Railroad is building a new station at 

which will cost 50,000 dols. It will front on Lake 


Burlin 
Champ and will be one of the finest structures of the kind in 
the country. Its dimensions are 204ft. by 128ft., and it will have 


two towers 72ft. in height. 
DURING a severe thunderstorm a gas- Western bay 
fm 5 ph well, located on Bennehoff Tepe pie egy. py of Oil 
sickly ant op tee, feicciog cot of foe vist confagralion | £7 
was q' set on a. one e heavies ions 
‘bonifero' stibl 


to | sodium than 


Te ie ORE: 


! NOTES AND MEMORANDA. 
eres ee ee ap oan 


ten to the 
perature at 22,000ft. above the sea is about 72} deg. 
Gan ans ts codan 

pop masher <f sReataee n.oneendet the Lgbent aso of 0 
ng esr 

wT 700,000 tons of iron are annually wasted in Great 

Diftain in te Vlnes Termane slows 

Ir is stated that four millions of tons of bituminous coal were 
made into gas in the United States last year. 

Somme the wer in hein, mete Heh ene teamed, ships 
of the American are pene woe Weantenen foreign 

Tux form of the, vette containing mill, from which it is 
intended to collect ie ieream, does not affect the q tity of 


1 aS 


sour one year in five is subject to the dry extreme, and one in | * 


MISCELLANEA. 
Ta Coal Commission has no power to authorise boring. 
Coat costs 5s. per ton conveying from the northern ports by ship 


THE Glasgow papers report the termination of the strikes in the 


—— 
THe Danish Government has taken steps. for, introducing 
oe eee 
THE traffic receipts of the London ae ae 
en at one ae 
EXPERIMENTS are still in 
the subtiction of eat steel Davee for th Soe eetersa io the 


Sim J. Paxmneroy sechent SIRI, Weta th (renty 
four, fifteen or sixteen being —eet the Frenoh 









fleet at fifty-eight. 
Mr. Lainp attributes theg pap eegee e haor ra 
Moin of the coped a long period offered to the 
0 





cream. thas 
ACCORDING to hoa la of Ohio, the ratio of the 


properties -of equal uantities of good petroleum and 
shorn oll ss 200 ito. , 


THE friction of eee 
interposed, has ‘iM some cases to be as little as ghth of 
the weight. is about sith. 

ee Coleges ays tha the $000 Bararans who bed been} 
stationed a: during their two-and-a-half days’ 
porapry fee of beer. 3 

A THEORY has ‘that ozone and antozone are two opposite 
electrical states of ee teat exdinary oxygen 9 con 
of the two opponents. 


TELEGRAPH poles Australia are made of mahogany, at 


la cost of So ae other wood 


will not stand the burial in the 


A LEARNED h Klein, Bonn, is said to 
have just ee oe on the = 
fragments of Cicero et na ae 

Coat oil better substan 

mp ott In coal oil, yo rete |* 


months, whilst in ie pales exphtke th is dims 
Ay excellent coment-may be made by dialing gut 


chloroform, in quantity to render rst 
- ~ re eominency af hovey It Ome but us by aid 
ts were sént out to 
Anstualia’ in ons Spun oat, bow tion ‘of salmon 
ova. Thoy were in peek health when they srived suitable 
for planting. 
Lerrers recently received from Australia 0 arival 
at Melbourne of 1 forty 


,000 salmon, <r brown 
per cent. of which were hatching in the breeding porids of the 
river Plenty, in Tasmania. 

On com the weight of the cartridge for the -Enfield, 
it is found to idge for 


ee grains more than the 
the Enfield m' loader, thus exceeding the weight in 100 rounds 


by about three ounces only. 
By carefully attacking with hydrofluoric acid, thicroscopic 
crystals are Pati es that we are not 
the true composition 





which has ever afflicted that car 
district. 

THE Sussex (N. J.) Register is vonmeed that Neilased from Weta 
in progress for extending the § from. Newton t0 
Branéhville, vid Lafayette. It is grr] that fet tee Ser my te 
carried into effect if the citizens of Lafayette, F rt, and the 
over mountain townships, purebase stock to the "value of 
100,000 dols. and pay for grading the track. 

Tue Trent, Ancholme, and Grimsby Railway has at length been 
For "paaenger teal, fn inspector, but has not yet been 7 
‘or traffic, in consequence of a portion of the 

a Grimsby Railway, and also a portion of the South 
Yor! Railway bei pean thus p eee Soe the working 
through between Grims' est Riding of 

a. accident took pwntoay on evening at Pr London 
k Branch junction of .the Taeay way. A train from 
Broad eleoeh station was turned into the wrong < at the London 
Desk patos, and came into collision hee ‘oods train, doing 

Fortunately no were sustained. 

oo Airector have instituted an inquiry mp: the cause of the ac- 

en 


a pay ven from recent advices that. the. traffic on the Buenos 
partial reat son Railwa; eae my LD line, ke Ga 
ily suspen repair ages caused e ‘was 
opin ot tal toon over the whole ole line, and that y dey accumulation 
been so large at each end of the line, to the 
of ood a of finding any o}her means of conveyance t the 
actual receipts of the railway.would experience little or no loss 
e~. the stoppage. 
look for a large increase to the passenger as well as the 
cote eae when Calcutta, Bombay, and Madras are all woes 
nto a epeleainaioes It is clear that when railwa aan 
throughout India an enormous amount of wealth will be ; 
and that when once we have succeeded in completing the great 
arteries of communication, the increase in produce, in the em- 
ployment of labour, and in trade, will be such as will oy com- 
pensate for any present sacrifice that may be made, and will 
remove any anxiety which may exist as to the future ability of 
India to meet her expenditure, 
A HEAVY omens claim, brought by “‘ Forbes and others” 
tthe Midland Railway Company, has just been settled. 
T ¢ claim was for some ten acres of land suitable for building ‘end in 


poses situated near Kilburn and the company; ani 
hddition to the direct value of the land, wept heed tion was claimed 


for the damage which would be done to ee gaunt 
vicinity. The sum of £1,000 per acre was deman for the lands 
and the total compensation was set down at £20,000. The company 
were willing to pay about half that amount. Ultimately the jury 
gave the plaintiff £13,400 compensation. 

AN interesting experiment has lately been made on Mont Cenis 
pultion ofthe vallvay theeeky-oumaflated 08 ale Wer ‘the 
portion of the railway. com on e 

road of the mountain Seemed over by a train consisting 
of several carriages at a rate of eleven mile an in ascending, 
and nine and a-half miles an in coming down. The incline 
sometimes attains 8}ft. in the 100ft., and some of the turnings 
have a rad‘us of only 133ft. The works of the Italian side are 
> be ae het by the end of October next, so that there is reason 
t, by the month of November next, Italy and France 

united by an uninterrupted line of railway. 


7 PROJECT is on foot for a new and very important line of rail- 
way, bi into direct communication Liv Wi 
Knutsf lesfield, ington in, ¢ Maccles- 
field, oe Ss e, projected by an independent 
company, has already recei 
is constructed to rime iB be ncedh iae junction with the 
Midland system, and thus obtain access to S 
the North Stafford line at the Staff taffordahire Peek 
will obtain a new route to the great port of the north. Sheffi 
in , will be benefitted by new line; be the 
is received with marked favour at yiect the new line 
is Eetotinh to Soneh tune Meetings will be held in Ware 
rington and. Liverpool, 


‘that it will one da; iecomse the mart 





this substance. The 
oben 5 vary aah different glasses. 
ed found the valley of the Amazon 


uncommonly fertile, and ieee Dapeng ia 


comfort 20,000,000 of inhabitan 


A cuRIovs invention is ning to bei’ 
tube is so be run up the trees in the 
constant watering in summer. Up 
so as to produce an artificial shower when needed. 

THERE are over seventy telegraph eed in New York, with a 
force of 375 ns, T 1 whoa wires between Wash- 
ington and New Yor =. i Western Union Com- 
panies have about 2, offices, with 5, Barianee 

In ascending inte the air the number of beats of the heart 
increase five for the first 3,000ft., seven more for the next 1,500ft., 
eight for the next 1,500ft., and five for each 15,000ft. that. 
This is an average increase of one beat for each hundred yards. 

THE first census of the Chinese ane? peraiation « of scdettion (taken 
by certain enterprising Chinamen fo shows 

+ there spied at present in that state 58,381 these, 
nearly 16,000 as navvies upon the Pacific railroad. 

Ir is stated 1 thas the pine lumber now being sent down the 

hany river is saturated with oil before it ar- 
rives at Pittsburgh. When the timber is dressed it presents a dark 
and old appearance, and the odour of oil adheres to it #trongly. 


THE American corer TO] has oft ands, 6 3 fet a 1 oe 
‘ee’ oO 
of artificial 


labs supplied the Taek at idea — was van 357, 628 dollars. 


pen ae oustanl ou eae 
covered a Since that time various experiments ha’ 
shown that it is yk apt ated 40, 000ft. ress 
day. The well has flowed in this manner for over a year, and 
there are not the least signs of its exhausting itself. 


beady saapenre er marked change in the Herseshiti Palls at 
has recent] i Large portions of en a 
in the centre of the.shoe, giving the fall now more of @ trian 
appearance, which is to add to its beauty. It has been 
onstrated that the Falls recede ten or twelve inches @ year. 
Mucu attention has been given in the Northern Island, New 


Zealand, Sas the native flax (phormium tenaz) from the 
ce t ioe Ste formed a drawback to 


Ni 


— substan 

acture; and Mr. Millan, of Auckland, an old set oon- 
siders that he has solved the problem by boiling the leaves in sea 
water. 

ACCORDING to the t rate of immigration the United 
States will have a of forty and a half millions in 1870, 
seventy , and one hundred millions at the end of 
the present cen ~ by en ears France in- 
creased in 37 per cent. ; and Wales, 121 per 
cent.; and the United States, — 500 per cent. 


consumption in Paris of beer from the ancient provinces of 
hice saticneinads in a remarkable manner. Six 


trains arrive every week by the rn Railway completely laden 
with casks of that liquor, and the quantity now drunk annually | py, 
amounts to 4,500,000 and has nearly doubled within five 


years. The extent of land devoted to the cultivation of here, 
coe ee eS Se During the year 1 
440,000 gallons of beer from Munich and Mayence were also im- 


fe | Seo a aa ~~ rv roa 
ilveri lution is ied, an te i @ mu 
more durable character taki are easily re- 
moved by ri in water, may be used ttedly for the 
Se ee atk copper in the 
substituting for the silver a solution of 


copper 
deposit a coating o isilver may be 


Bro according to the Austrian military co 

to its | (1.0 "Timer ath better then this, Aa a 

for every ve that she maimed. te x mm % 

Tue splendid eA aston on the coast 
sp) port expend af nore 




















































bourhood of Millom, in 


the et to that district a large 


THRmeavel engagement between the Italians and-Austrians will 
towards clearing up the question as to $he advan- 
iron plating, steam.rams,and monster guns. 

ship which Captain) C. Coles is now being intrusted to 
must no doubt be looked upon as an experiment to test the 
\sea-going qualities of vessels carrying turrets. ‘ 

: THE Salut Public of Lyons states that a service of public yehicles 
‘drawn by locomotives, to run between that city and Orémieux, 
thas just been authorised by the Minister of Public Works. 

PB pete. and boilers for the new steam frigate osu 

are constructing at the a Ironworks, in. New be at a cost 
of 700,000 dollars, and are of the most powerf ul 

THE issue of the Snider breech-loader will probably ence 
early next month, and continue weekly atsuch a rate as se cure 
a minimum supply of 150,000 during the present financial year. 


Tidende of a ey! 
Ministry of ar has resolved to the ‘rifles now in us 
A the army converted into breech-loaders with all possibl 


6 ee in Baltimoré which is said t© 
turn out most pressed brick. T he mould of 
wood is lined wi te gam whith forme » perfeey nce 
surface and saberallyy ~~ t results. 

GrorGE PEABODY, it is said, hes Yolo Collegs Get alee uot 9? 
aa He is to commence next —— erection of a 

for a cabinet, with ample accommodations 
se a chemical laboratory and philosophical lecture-roomn 

A New Haven com ae emnnet se com- 
pressed stone for bui purposes. It is made of pul- 
verised quartz, and silicate yp hardens the 
consistency of putty, in twenty-four hours, to the solidity o 
stone. 

At a meeting lately held in Sydney, the Mayor in the chair, it 
was resolved to make arrangements for the com) by 
1870, of a patie to commemorate the disco hye South 


Woles in April, 1770, by the great English ‘na’ 
On Friday 4 block of speeings costed tn 5 Garden-row, 
City-road, residences for seventy-two iniee was 


under the auspices of Mr. ‘Alderman Waterlow 
| Sooper and the directors of the Improved Industrial Dwellings 
nt Re Commiasion 
ey 


and coins of all doun 
time, with a view to the 
throughout the world. 
THE Daily News states that the Austrian Government has — 
orders for an immediate supply of Remington breech+loading rifi 
for the Imperial troops. “Tt is stated that this gun will 
with ease as much as twenty-cight shots per minute. It is the in- 
vention of an American. 
_ THE , at og Rag By bE the wate enbeah Fa de- 
ing of the new Law to space 
of land originally devoted to that building on the south-west 
commer 6f Gh Gite, 00 30 eater Get an ae square than 
before, and increase the extent of the 
In a letter to the editor of Herapath’s Journal Mr. 
C.E., describes his plan for a tunnel from 
France, His route under the sea is from 
to Cape Grisnez, which is about midway 
Boulogne, a little nearer the latter than the former. 
THERE is now in Paris a Signor Muratori, who proféssés to be 
able to make any daisies clothing shot- ‘The results 
of his invention are said to be almost miraculous, ‘A thin jacket, 
only two pone, which had been ne yng a by 
him, is reported to have fully 


bone a rifle. 
of the Portland Rolling Mills Corporation comprise 
ve acres, This tract is divided by avenues into léts, and 
be a » multitude of a and substan’ constitutes a 


Pr Sues cae, 
ion of the its, 
and to hold conferences at the samo 
he establishment of one common system 


m, 
to 
across 
is and 





leasant little village. She ail bas » enpeelit of 10.dee Bee por 
ee an engine of 400-horse power, seven heating and three 
di 


Tus Promion neeiie gun is losing comeing of its high reputa- 
Mien noe hes ee ee one man killed 
by it half a dozen that get stru Even the a 


of 
of 
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— the origination of ~~ practical Lage. — if 
possible, to unite England America by a telegraphic wire, 
the Atlantic has been sounded in all directions, as shown by the 
above map, in the attempt to learn something of the condition 
and depth of the ocean bed. The results of those surveys in 
the deep sea are given above, as accurately as the small scale 
will permit, and show at one comprehensive glance the approxi- 
mate depth in fathoms of the Atlantic Ocean at different points. 
Tice deta ih tee bo boos be mind, are approximate 
only, because the soundings have been usually taken at 
from twenty-five to fifty miles apart; the sounding machines at 
depths of 2,000 fathoms do not give reliable results within a 
margin of more than fifty fathoms, and easy gradient between 
each of the —- are assumed, in the absence of any data. 
The arrows show the direction of the permanent currents of 
the Atlantic Ocean, as recorded by Maury. >. 
The first practical to. obtain information about~the 
northern route for a telegraph, vi@ Scotland or C 
Iceland, Greenland, Labrador, and Canada, was taken in 1854 by 
Colonel Shaffner of the United States, who in that year obtained 
the n concessions from the ming of Denmark and the 
Governments of Sweden and Norway. In 1859 he chartered a 
small sailing vessel, and with all his family on board, started 


times change their beds; but to the north of the. central 
peaeteine So mnGridaaveay saad be: capeenesss The east 
and west coasts are very seldom visited by drift ice, not oftener 
than seven or eight times in each century, whilst it is only upon 
two or three of. these occasions that drift of ice is 
sufficiently extensive to réach the south coast. True icebergs 
are-never seen. Faxe Bay, on the south-west coast, enjoys a re- 
markable exemption from drift ice; the last mention. of its 
appearance within it is as long ago as 1683.” In 1783 a sub- 
marine volcano burst forth thirty miles off the south-west coast of 
Iceland, and still exists as a sunken rock, but the cable is not 
intended to pass near this unfavourable district. From Faxe 
Bay to the south-east coast of Greenland .the depths were 
generally regular, the greatest ae | 1,572 fathoms and situated 
in ‘mid-channel; within fi a teaaeal bee le 
increased from 806¢to t in threeand a-quart iles. 
The bottom was “chiefly” ooze, volcanic and sand. The 
temperature of the sea at one hundred pow Sears. 9 
near Iceland and 39 deg. off Greenland. “Circumstances to whi 

itis unnecessary toallude ” (ice !), prevented. Sir Leopold from start- 
ing to Labrador before the 18th August. Thedistanceto Hamilton 
Inlet, Labrador, from Greenland, is 550 miles.. Ice prevented him 
from taking soundings within forty-five miles of Greenland, at 
which dist the depth is 1,175 fathoms} ‘thence to Labrador 





from Boston, to form an opinion, from personal inspection, 
whether the ice in the route proposed would be fatal to the 
scheme, and he concluded that it would not. On the 15th 
of May, 1860, a deputation waited upon Lord Palmerston 
requesting him to have an official survey made by the 
Admiralty, to ascertain something about the practicability 
of the proposed route. Accordingly Captain Sir Leopold 
McClintock, a distinguished Arctic explorer, as well as a 
scientific observer of acknowledged accuracy, was ordered to 
survey the route in H.M.S. Bulldog. He sailed from Ports- 
mouth in June, 1860, and returned in November. At the same 
time the yacht Fox, under the command of Captain Allen 
Young, assisted by Dr. Rae, was sent out by persons interested 
in the enterprise, to survey the harbours and shallow waters 
of the proposed landing places, the explorers also under- 

i to examine the overland portions of the route. 
The Fox returned from its mission in November, 1860. 
Mr. J. R. Croskey, an eminent American merchant residing 
in London, not only purchased and fitted out the Fox, 
but advanced the £11,000 “caution money” paid to the Danish 
Government. The Admiralty published a chart of the sound- 
ings taken by re Clintock, and, a told, — 
a few copies of his official report respecti » es os 
private Greulation only. For this ee age § of the valuable 
information gained has been lost to the public, as may be judged 
from the fact that the report of Commander Dayman of hi 
survey between Valentia and Newfoundland is almost of as 
much statistical value as the soundings. 

On the 28th of January, 1851, a t field day of the friends 
of the North Atlantic route was held in the shape of a meeting 
of the Royal Geographical Society, at Burlington House, Lord 
Ashburton in the chair. At that meeting much information 
about the route was given, and it would have been more accepta- 
ble still had the surveyors given more facts and figures, and less 

opinions, which, however, there is no reason for 
depreciating. e substance of the most valuable communica- 
tion, that by Sir Leopold McClintock, is to the following effect : 
—He first visited the Faroe Isles, and the landing of 
the English end of the cable in one of the little bays near Thors- 
haven, and the Iceland end at Haldervig or Eide. On the 6th 
of July, 1860, he ded across t ds Ingolfsholde, upon the 
south-east shore of Iceland, a distance of 280 miles, with a depth 





of 680 fathoms at one part, but of Jess than 300 fathoms as a| off 
“The specimens of the bottom consisted chiefly of fine | i 


rule. 
sand, or mud and broken shells, and in two instances of minute 
volcanic débris; the temperature of the sea at one hundred 
fathoms below the surface scarcely varied from 46 deg.” On the 
lth of July he reached Reikiavik, the chief town of Iceland, and 
informed that hmm gory wire could not be carried 


& 





the greatest depth is in mid-channel, 2,032 fathoms, and the 
decrease is gradual till within eighty miles of America, where 
there is a change of from 900 fathoms to 150 fathoms in seven or 
eight miles; the ocean bed, ooze; temperature of the sea, 40 deg. 
At Hamilton Inlet the depths are very irregular, and scarcely 
sufficient to be beyond the reach of ice Off the mouth of 
the inlet are some rocky islands, the d of water near those 
most favourably situated, the Hern Islets, being forty-nine 
fathoms. The local residents stated that icebergs never passed 
within Hern Islets, but were carried seaward by the currents. 
In June Hamilton Inlet is usually free from ice. “ Itis very 
desirable,” he says, “to obtain more information as to the ice 
and icebergs upon this coast.” The interior of the country is 
covered with stunted trees, and thinly peopled by a quiet race of 
Cree Indians, who profess Christianity, and are strictly honest. 
The residents along the shores are of European or mixed blood. 
They do not bo 200 souls, and catch fish in summer and 
fur-bearing animals in winter. Captain McClintock states that 
the fiords to the south-west of Greenland are tolérably free from 
drift ice, which is only carried in by strong winds blowing from 
the sea. The ice in the fiords in the winter season is therefore 
only flat and low. For these reasons he thinks a cable would be 
safe at the bottom of one of the’ south-west inlets. To carrya 
wire across the interior of Greenland was considered by the 
resident governor, Dr. Rink, to be impracticable. From Jan 

to September there is impenetrable ice on the coast of 

In the overland routes, and in the landing-places of the ends 
of the cables, known dangers have to be encountered, and 


the wires be injured in any way, repairs may be effected. For | i 


ascertained by the cruise of the Fox, except where the 
bugbear “ice” was tered. The Julianshaab fiord was 
selected, as the G: landing-place, because it a depth 


scientific men is something remarkable. With such evidence 
before me, how am I to ister justice?’ So is it with: the 
accounts of day ee ee ae Bane 
navigators. e not very reliable authority deposes e 
highest iceberg he ever saw was 150ft. as a pi and 
it turned bottom upwards it was not above 80ft., 
rule eleven-twelfths of the bergs are immersed. 
Telegraph Com) in 1856 printed a 
ice 200ft. hi 


itzroy states that icebergs sometimes rise to 
height of 800ft. above the level of the water, as he has proved 
actual measurement. Meteorology, as a science, has lagged 
behind the age; and in this: want of the knowledge of the 
i icebergs off different partsof North America 
# Atlantic telegraphy are working almost blind- 


give it a squeeze, and upset 

without doing it aninjury. This remarkable levity on the part 

of icebergs in turning head over heels like a clown in a panto- 
f mime has its dark as well as 





3 iceberg 
grounded at K it would turn 
over and occupy the position 
marked by the dotted lines 
Y, V, B, and lay upon the 
cable ‘till it ground it to death. 
and Labrador not only have these 








a 
The coasts of Newfoundland ‘ 
inhospitable icebergs sailing round their shores, but are them- 


selves, as a rule, rugged and ipitous, and formed of granitic 
and primitive rocks. The entrance to the harbour of St John’s 
is of this . Where the is thus uneven above 
water it ont on wee Oe gal 
especially as the few soundings taken north e banks 

Newfoundland, show = irregularities in the depths. More 
data about the form of this portion of the ocean bed should be 
<htainnd beieee am eatelen: can be Seeenal a0 to Go gumeainy 
of a cable laid thereon... One fact in favour of northern 
route is that should one of the cable between the 
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HEAVY ORDNANCE IN RUSSIA. 
(Concluded from page 39.) 2 
II.—Report of the Commission Appointed by his Maj the 


On Rifled Cannon of Heavy Calibre. 

1. “In the present position’ of the question of coast defence 
against @ fleet of armoured vessels, it is acknowledged to be 
absolutely necessary to arm coast batteries with cannon which 
can act effectively against. such assailants; not only at short 
range, but “also at a more considerable distance. To fulfil this 
purpose the pieces must possess, each in the highest degree, the 
two qualities which follow : 

(1.) “To exercise the most destructive action on the armour 
of any vessel struck. 

(2.) “To have the greatest degree of precision possible. 

“These two conditions can only be realised by means of rifled 
cannons of large calibre and made of cast steel; which is the 
material most suitable for the purpose. 

2. “It is very possible in:certain cases to make smooth-bored 
cannon, firing spherical shot, contribute to the effect ; but this 
can be done at short distances only, because as the distance 
increases so does the destructive action of the projectiles diminish, 
and with it the accuracy of fire. Smooth-bored cannon can, in 
fact, only be placed side by side with rifled cannon, even for 
effect at short ranges, by augmenting the calibre, but then the 
facility of working the gun and the rapidity of fire are consider- 
ably reduced. 

3. “This premised as questionable, it follows that the defences 
of a fortress exposed to the attack of a fleet of armour-plated 
vessels must be armed of necessity with rifled cannon of heavy 
calibre, and that maritime fortresses which may have disregarded 
this principle will, by so doing, have lost their best means of 
defence, and have blindly set themselves in a very critical posi- 
tion. In conformity with these views of the defence of the 
sea-board, and urged by the immediate necessity which arose 
last (1864), to put the fortress of Cronstadt in a condition to 
oppose the attack of an armour-plated squadron, the Govern- 
ment has taken the proper steps to arm the above fortress 
promptly with rifled guns of large calibre, and has ordered them 
from M, Krupp. 

4. “The question of rifled cannon of heavy calibre being, in 
point of fact, one of the most difficult problems in artillery—a 
problem whose definite solution has not yet been found, whether 
by ourselves or by any other European power—it has been 
decided, as a preliminary measure, that we should proceed to 
the trial of a 9'65in. ¢ rifled gun selected out of the number. of 
those ordered from Krupp, but without suspending the rest of 
the order, seeing that the political aspect of the moment called 
for immediate armament, and did not allow of loss of time. 

5. “ This guu was tried with a view to arrive at precise data 
as to the construction of rifled guns of large calibre and of 
heavy projectiles, and then to determine the amount of de- 
structive action which we may expect them to produce on 
armour-plated vessels. 

“The piece subjected to the trial (A) weighed 148°3 cwt., it 
was muzzle-loading, had parallel grooves { and fired projectiles of 
269 lb. with zine studs. The charge was 45:2 lb. of pellet powder 
(poudre prismatique). = 

“ Practice made against iron plates of 4‘7in. to 6‘9in. in thick- 
ness has proved that the destructive effect of the projectiles 
fired from this piece is very considerable; it may, therefore, be 
inferred with confidence % such plates of iron would be 
indubitably pierced by these projectiles, even at great distances. 

“ The gun (A) burst at the 66th round. 

6. “ Atter a very close investigation into all possible causes of 
this explosion, and after a careful examination of the fragments, 
as well as of those of the shots fired, the cause of the accident 
has been decided to be, 

(1.) “That the projectile was not centred in the bore, 

(2.) “That the zinc studs were not strong enough, and were 
cheered by the movement of the projectile in the bore. 

*“ Under these circumstances the body of the projectile must 
have rubbed the sides and produced bulges which increased with 
every round, and had the effect of at last wedging it in the bore. 
It was inevitable that the gun must then burst if the charge 
were strong enough.§ 

7. “The second trial took place with a rifled’ cannon of 
8°58in. (B). As for the reason which led to the step from a 
cannon of 9°65in. to that of 8°58in., it is this: The 9°65in. gun, 
firing a projectile of 270 lb., was too light in itself; the weight 
of the piece was only equivalent to sixty-one projectiles, and it 
acted in consequence in a destructive manner on the carriage. 
To avoid this inconvenience it would have been necessary either 
to augment the weight of the gun or to give up the use of pro- 
jectiles of 2701b., changing the construction of the latter for 
some other less advantageous and much lighter form. 

“ The difficulties which have been experienced in the course of 
the introduction of heavier cannon, whether of solid structure 
or strengthened with iron or steel cylinders, and the necessity 
which was acknowledged of selecting as favourable a form of 
projectile as possible, while at the same time the piece should 
weigh about one hundred times the weight of the shot, led to 
the determination to adopt a calibre of 8°58in., instead of 9°65in., 
and to bore the 9°65in. block accordingly. 

“Trial was, therefore, made of.an 8'58in. gun rifled with 
parallel grooves, constructed on the foregoirig principles, and 
firing projectiles of 2201b., with a charge of 331b. pellet 
powder (B). 





* Pour examiner la fabrication de Pidces @ Artillerie destinées aux Fortresses 
pad my a date of the Report is not given, but is believed to have 
+ Neuf pouces, bat referred to below as of 245 m. = 9'6din. ’ 
§ tne oman roate ‘a referred to. the "Journal et omission,” 
er is * Journal. the C 
2, 3, December, 1863, for further particulars, ‘ 
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of the shot and of the t 

examined with care. It resulted from this examination that 
the gun, in all probability, burst from the ev10t 
breaking up of the shot, and that the fragments of the projectile 
produced a stoppage in the bore,” 

9. “Although the marks on the fragments of the shot and of 
the were such that it might be concluded that the bursting 
of gun was caused by the breaking up of the projectile in 
the bore, these marks did not’ al explain the result, or 
account for the previous movement of the projectile in the 


“Their character was not so distinct as that of the markings 
of the first gun; and this circumstance gave’ room for the 
advancing of opinions by certain parties in, respect to the 
accident, which have not been confirmed by facts. Some per- 
sons conceived doubts as to the resistance of large steel guns in 
general, quite apart from the fact that they were themselves 
convinced, by the examination of both the burst guns, that the 
metal employed was of exceptional quality—of great tenacity, 
the steel homogeneous, and the forging perfectly uniform. 

“Others attributed the bursting of the gun to the system of 
grooving, but facts afford no confirmation to this opinion. 

10. “To set at rest these questions and these doubts, and to 
arrive at some final conclusions respecting guns of large calibre, 
it was determined to try four guns. 

(1.) “Two guns (C, D), of 8°58in., one & rayures paralléles, 
the other rifled on the French system, that is to say, with simple 
grooves contracted at the seat of the shot.t 

“The object in view in trying these guns was to determine 
their endurance under the fire of steel projectiles which cannot 
break in the bore. The experiment was calculated at the same 
time to illustrate the influence of the system of rifling on the 
resistance on the piece. 

(2.) “A steel smooth-bored gun of 8°58in. (E), which was 
intended to afford complete proof of the strength of Krupp’s 
steel guns, by its resistance to a great number of rounds fired 
with spherical bullets and a large charge. 

(3.) “A smooth-bored gun of 11°06in, in an 8°58in. block 
bored up (F) for trial with spherical shot and a large charge. 
This last experiment was to be the pierre de touche, both as 
regards the endurance of the gun and the action of spherical 
projectiles of large calibre on iron plates. 

11. “ The 8°58in. gun, & rayures paralléles, or shunt rifled, was 
fired at the iron target at a distance of 1,167 yards. It appeared 
that plates of 4-7in. were penetrated not only with a charge of 
33 Ib. of pellet powder, but also with the charge reduced to 
274 Ib. 

“The fire of this gun, and of the gun with French rifling 
with the larger charge (33 lb.), was in consequence restricted to 
46 rounds; and was then continued with the charge of 27} Ib.; 
169 rounds with this charge were fired with the former, and 
240 rounds with the latter. A slight wear of the metal was 
perceptible in both guns at the seat of the shot, proceeding 
from the action of the gas in the escape by the[windage. This 
wear is due, probably and principally, to the mechanical action 
of the gas. It was more considerable in the second gun than 
in the first, and was no doubt caused by the greater number of 
rounds fired. This novel fact, confirmed by experiment, and to 
which little attention has heretofore been given, is of great 
importance in relation to the question of steel rifled guns of 
large calibre. 

12. “This fact proves that muzsle-loading guns of large 
calibre, in which the gas is allowed to escape by windage, and 
which fire rv projectiles with large even when made 
of steel of absolutely the best quality—and no one will question 
that to this category belong the guns of M. Krupp—are subject 
necessarily to a wearing action, and that the service of the gun 
cannot be rated higher than 250 rounds without danger of the 
projectiles producing such injuries in the bore as might en- 
danger it.} 

13. “The experiment made by order of the Minister of 
Marine with the steel gun (E) of 8°58in., in which spherical balls 
were fired with a charge of 27°5 Ib. of common powder, have 
given proof of the great resistance of Krupp’s steel guns, and 
have confirmed the fact already stated. The gun stood 
1,025 rounds, but the escape of gas by the windage produced a 
considerable wear on the surface of the bore at the seat of the 
shot. A similar result followed the trial of the other smooth- 
bored gun (F). This piece, bored up to 11-0in. from the calibre 
of 8°58in., stood 790 rounds, firing spherical shot of 198 lb. with 
a charge of 44 Ib. of pellet powder, after which it was observed 
that wear of the metal was taking place at the seat of the shot. 
The wear was, however, but trifling, so that the piece remained 
serviceable. With respect to the comparatively small wear of 
this piece as compared with that of the gun of 8°58in. (E) tried 
by the Minister of Marine, it must be attributed to the fact that 
the maximum pressure of the gas upon the unit of surface of 
this piece with a charge of 44 Ib. of pellet powder and spherical 
balls, is sensibly less than in the gun of 8°58in. with the charge 
of 27°5 Ib, of common powder. 

14. “The practice at the 4°7in. armour plates has given this 
result: That spherical steel shot of 200 Ib., projected by a 
charge of 44 lb. of pellet powder, are capable of penetrating such 
a cuirass at a distance of 934 yards, but the acc of fire 
was much less than that of the rifled 8°58in. gun. e target 
was formed by two plates superposed, presenting a. mark. of 
12ft. 10in. in width by 6it. high ;, out of eighteen shots only 
three struck it. 

* “Y avaient produit un obturation.” The official reader is referred for 
details to the ** Journal of the Commission,” No, 9, for 25th March, 1864. 

French translation 


+ The is here, as elsewhere, somewhat obscure:— , 
Speen gee ws © Se Senay SL See Se Wee re a 
cloture a 


rayures. : 
¢ The French translation has it “ de'crainte si Ton continuait le tir, les 
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projectiles ne produtsissent une obturation dans Tame du canon,” 
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Fhe See & we pean we eneees 


to determine what coufte to take to throw more light on the 


was necessary— _ 
(1). “To give the preference to rifled guns over smooth-bored. 
2). “To set on foot fresh experiments with the former in 
to find means of the very serious inconvenience 
ing from the liability of the metal in the bore to wear. 

17, “To this effect two series of experiments have been taken 
in hand. The first was concerned with muzzle-loading guns firing 
projectiles with i of copper (culots). These 
are intended to close the space between the projectile and the 
bore, and thus prevent the escape of gas. The second series had 
reference to breech-loading guns. 

“The projectiles with expanding bottoms of copper were tried 
in two guns. 

“The first on Blakely’s system (C). .The projectiles had no 
studs, and the movement of rotation was given to them by the 
expansion of the bottom, whose edges were forced into the 

“The other g ate i rallel d th 

other gun was a rayures léles (H), and the 
projectiles were provided. with studs. a 

“The first experiments showed that the fire of the latter 
cannon was more regular than that of the former. 

“In consequence of this, and looking principally to the appli- 
cation of expanding bottoms to cannon @ rayures paralléles (of 
which we already seven pieces), and for which these 
bottoms might be very advantageous, the fire of the Blakely gun 
was suspended in order to continue that of the other gun alone. 
Down to the present time this piece has fired fifty rounds, and 
the result is that the projectiles with expanding bottoms are less 
accurate than the ordinary ones with studs. 

“ Considering the small number of rounds fired from this gun 
with expanding bottoms it was not possible to determine exactly 
to what degree they answered their intended object of prevent- 
ing the wearing of the metal in the bore of the gun. 

“But since experiments had already commenced with breech- 
loading guns, and good hopes were entertained of favourable re- 
sults, it was decided that no further yo one Avera be made on 
the subject of projectiles with expanding bottoms, and that all 
attention should be brought to bear on the inquiries which con- 
cerned B.L. cannon. 

18. “It may be stated positively that notwithstanding the 
greater wear of metal which occurs in these guns (/evasement plus 
considerable) their endurance isnot affected, because it can be so 
arranged in loading the gun that the axis of the shot shall be 
centred very nearly in the bore, which will prevent the sticking 
(obturation) of the projectile. To this it may be added that in 
breech-loading guns the wear is immensely reduced by the hard 
compression of the lead coating of the projectile,* and after all it 
must be remarked that all breech-loading rifled guns possess a 
very much ‘greater accuracy of fire than is possessed by rifled 
guns of any system loading at the muzzle. 

19. “The trial of the breech-loading rifled gun of 8°58in. 
calibre (J), with Krupp’s arrangement for closing the breech, was 
commenced with a determination of its destructive effect on 
armour plates. The gun wis directed against a target com 
of an entirely new wooden backing, resembling the side of a ship 
faced with strong new 4°7in. iron plates. The first round fired 
was a cast steel of 216 lb., charge 27°5 lb. of pellet powder (dis- 
tance not stated) ; the projectile penetrated the wood to a depth of 
twelve inches, broke the plate easily (instantanément), and re- 
mained buried in the'backing. The base of the shot projected 
3in. out of the plate. This fresh result was thought sufficient, 
and the fire at the target was discontinued. The initial velocity 
of the shot with the charge named above was 1,312ft. (400m.), 
and consequently less than that of a projectile of the same weight 
fired with the same charge from a B.L. gun, which reached 
1,845ft. (410m.)t 

20. “Such being the case, to place the initial velocity of the 
breech-loading and muzzle-loading guns on a level, a higher 
charge of 27°5 Ib. was adopted, with which an initial velocity of 
1,420ft. was attained. 

“The fire was continued with the charge, employing cast iron 
projectiles, to ascertain the accuracy of fire, the facility of ma- 
neuvre, and the endurance of the piece. The accuracy of the fire, 
tested by practice at a mark ar ver at variable distances, was 
found, as would be supposed beforehand, infinitely superior to 
that of rifled muzzle-loading cannons. Thus, for example, the 
shots which struck a target of 9ft. by 25ft. at distances varying 
from 1,865ft. to 2,333ft. ~ — than 70 per cent.; while the 
muzzle-loading gun gave only 30 per cent. 

21. “The piece (J) stood 400 rounds with a charge of 27 Ib. 
of pellet powder and remains perfectly serviceable. The mecha- 
nism has given great satisfaction, and the manipulation is per. 
fectly simple. 

“ After the 127th round there was some waste of the metal 
perceptible at the breech end of the bore close up to the 
stopper on the right side, taking the form of scratches, pigdres ; 
but on the lower part of the same surface there was a rough- 
ness. On that part of the breech stopper which touches the 
were corresponding marks. It was 
had not completely closed the bore. 
The wear on the right side must be attributed to the fact that 
the stopper was not wiped every time; the breech-piece, conse- 
quently, could not go quite home, and there remained a space 
between the gas check and the side of the chamber on the right, 
by which the gas was enabled to escape. Special thin gas rings, 
obturateurs,t were employed to hinder this passage of gas as 


moindre par Pimpression assez forte de la chemise.” 





may be explained first by the vacant space 
which is greater than in the latter, and second by the greater resistance offered 
by friction to the movement of the projectile in the bore. However, this loss of 
velocity finds a natural compensation in the suppression of .”" Bo the 
reporters; but it will be obvious.to the reader that if the initial velocity, is re- 
duced, such compensation has not taken .— Translator’s note. : 


a b 
intelligible to those who are acquainted with Krupp’s system of breech- 
loading. 
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projectil 
the lands as well as the grooves. It had been remarked that the 
impressions of the lands and the lead of the projectiles were not 
of the same width on ite sides. There were two marks on 
some of them, snacls ten ho chan alltaatin aaeanak ar 
the same land, but at different instants of the shot’s passage 
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Bion, 


large the mould. in which the Jead coating was cast round the 
shot, six holes were drilled in ‘the back part of the projectile 
in which an equal number +> were cast, having such 
relief that the diameter of* i part of 
i ints (0°02in.) 
diameter of »the bore.. This arrangement being intended 
axis of the: shot with the bore in loading as 
nearly, as possible, has sufficed to get rid of the rubbing on 
the end of the shot. However, the inequality of the impres- 
sions made .by the lands of the rifling continued as before, 
which proved that notwi i is i 
axis of the projectile did not exactly coincide with that of 
the bore, and that it came into collision sometimes with one 
side, sometimes with the other, while passing through it. 

23. “These irregular movements of the projectile could not 
be the cause of the indents in the bore, because the soft 
coating of -the shot is not able to produce them; but when 
once the formation of dents ceases the stoppage of the shot 
is no longer possible. Irregular movements of a correspond- 
ing character ought also to occur n ily in muzzle-loading 
guns firing studded projectiles; only the facts are not so 
apparent, inasmuch as those shot had no soft coating, and 
consequently the effect, if produced, escaped observation. It 
may, indeed, be affirmed that the irregular movement in the 
bore must be greater in muzzle-loading than in sloading 
guns, otherwise it would be hard to explain the Jess accuracy 
of fire of the former than of the latter. 

“Four hundred rounds have been fired with thisigun (J) 
down to the present time (April, 1865), at the practi¢e*ground of 
Wolkof, and twenty-five rounds with a charge of 224b. common 
powder at Krupp’s foundry; total, 425. “ 

“ After so many rounds there was a slight incréase th the wear 
of the metal at the end of the’ . Tt was already 
observable all round“where the bore unites with’ the chamber, 
more at the lower than at the upper part. However, this wear 
was not more serious than that which after rounds 
of the experimental 11-in. gun (F); and the piece is quite ser- 
viceable. 

24. “To sum up. The experiments have proved that the 
8-58in. rifled breech-loading guns made by Krupp of cast steel 
possess a very great accuracy of fire; that they produce satisfac- 
tory results against armour plates; that they stand 425 rounds 
and are then fit for service. J 

“On the basis of the results of actual experiment the com- 
mission nominated by Imperial command to inquire into the 
manufacture of cannon for fortresses and fleets has acknow- 
ledged the 8°58in. breech-loading gun as perfectly suitable for 
the armament of coast batteries. It has decided on its immediate 
introduction, and to convert all the 8°58in. guns, not only those 
already made, but also those which M. Krupp has still to deliver, 
into breech-luading : 

“At the same'time the committee thought it right not to be 
satisfied with the experiments actually made with 8°58 B.L. 
guns; but, on the contrary, to continue theit trials until,it 
should be in a position to state more precisely, 

(1) “ The resistance of these guns to heavier charges; 


(2) “The convenience or inconvenience of breech-closing ar- } gi 


rangement ; 
(8) “The degree to which the metal is worn; 
(4) “The extreme distance at which they are 
trating iron armour plates.” 
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capable of pene- 





EXAMPLES OF MODERN MINING 
MACHINERY. 

No. IVi" 
ItLtstrations of modern mining mach i 
example of the Cornish pumping €, Would be like 
novel containing no strange manifestations of: love or, 
perpetrations of murder. This class,of engine is especially 
interesting on account of its superior eeonomy’ of ‘fiielend still 
more so as the true cause of that economy has mited an 
enigma to the scientific world which has from time to’ time given 


at 
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Leni igfgate 









rise to various speculations and absurd hypothesed. “The: engi_ 
neers of the past were chiefly guided eho Denies ems 
experience, and, ignorant of first principles, suecegt6d Avert- | 
ing potential into actual energy without disé g.the inu 


and reciprocating convertibility of heat and motion. ‘Frora this 


master mind of Watt emanated the stéam engine—ndt the’résult |" 


of physiological deduction—but a full-grown prodigy. “Thé care- 
ful investigations of Joule, Rankine, Mayer, and Clausius have 
supplied us with much valuable data relative to the true nature 
of steam and ite action within a cylinder, yet there are many 
points involved which are but imperfectly understood. Economy 
of fuel in the use of steam is a question of vital importance 
which is day by day increasing, and the celebrated Fowey Consols 
experiment, where a duty of 130,000,000 was obtained in a 
Cornish engine with the consumption of 112 Ib. of coal, leads to 
the question, in what does this economy consist? We shall 


which enters by a quantity represented by 


required to 


each 772 Ib. 
Before 

over that of the 

mation of those of our readers who: 

the construction of the 


tration: we have selected for this purpose 
power beam by Messrs. Harvey and Co., Hayle, who are 
rshtaows atte vo bre has been prepared. 
wi t 
fe aus ving 


The cyli 


space of abotit-one inch all around; steam 
munication with this annular 


the steam; 
case to 

the 
the 


air-pum 


p- 
four double beat or Cornish valves. The first 
valve, and is regulated by hand; the second is 


between the air-pump and condenser, but they 
together abandoned. circular vulcanised 


pee EEE 
q (ra ie 
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by 
ic theory of heat—the broad prin- 
leaving an is lees than that 
quantity of heat 
of water 1 deg. Fah., or a unit of heat for 
raised 1ft, high. 

ing to investigate the merits of the 


doublescting engine itjvill be wall fo infor. 


“to dg the 
fuhotion of each "The ilk 
is at's 400-horee 


‘i enclosed in a case.of cast 
; 


thro Yeading from 
drain pipe is srovidel os Wane of the 


pe, a 
the water formed by condensation to the boilers ; 


cylinder is bolted firmly dowm to a solid block of masonry; 
is attachéd to the 
motion in the usual 


inner end of the beam by a parallel 
Way; the stuffing-box in the cylinder cover 
which i i 


A 


terminal pressure 
above 9 Ib. will be the Fay 0 
of the out stroke. us the 
into the condenser at each in stroke 
to produce the ious in stroke irre- 
» and steam ports, which cannot result in a 
‘engine; . It. must be remembered that this reason- 
not\apply to ‘migjon-condensing engine, as cushioning 
very advan ly be employed. We have before 
noticed, and we believe We were the first to direct attention to, 
the advantages derived from the non-communication of the con- 
denser with the top of the piston cover and top steam ports. 
It is well understood that the cooling effect of the condenser on 
the metal of the cylinder is consi eal, its vapour being such a 
good conductor of heat; but a moment's reflection will suffice 
to show that this cause but in a small d contribute, 
0 as the frigorific influence of the 
can only influence the bottom part of the cylinder 
in stroke;;which is performed in a short 
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AGRICULTURAL SHOWS IN INDLA. 

Tue nature of the agricultural implement trade is such that 
much of its success must depend on the way in which it is 
pushed, and this is mostly the case with a trade in comparatively 
smaller objects. Besides, the use of many of the newer imple- 
ments has to be ta Very considerable sums have ae 
spent by our large imp! t makers in “opening up” most 
the countries in Europe; by sending — Cedi agents, by 


Ransome and Sims, we believe, have a similar establishment at 
“Bucharest. In again, the Leeds Steam Plough Works 
have found one of their most consi markets. As we 










which is opened by a counterweight, on being relieved froma 

catch, by means of a cataract, which is a contrivance to’ deter- 

salne tis tiene which clapess bedirecn cach in Sind out ciate carried. out almost entirely by the themselves. In three 
the ine, The cataract consists of a cylinder and plunger. the Lieutenant-Governor 
The pl is raised by the in stroke when water enters the for the exhibition of 
cylinder h a valve, which then closes, and the speed of farm produce, imple- 
descent of the pl is regulated by a conical plug or cock ited by a number of the 
water tisjienuneall f Ge cline. The steam valve ‘is districts. A 
closed bya tappet on the plug rod at a t in the ‘stroke the talookdars giving 
dependant on the amount of e ion required. The”third veral of the 
valve is the exhaust valve, which is opened by the cataract just | P plenients were awarded to local exhibitors 
before the steam valve, and is closed at the termination $f the for the machinery, 


stroke by a tappet. The fourth is the eq 
opened by the engine at the termination of the imstroke an 
i the engine before the completion of the out stroke. By 96 


again 
reference to 


is made +o lift the horizontal catch and relieve the 
the arbour rod being weighted moves around in the 
the arrow and lifts the eduction valve ; just as this Gs" 


i 


Fig. 2, C isthe cataractrod; R, a roller, whic 






roller R™ relieves the horizontal catch on the steant @ 


the weight 


lovsct on tho 9h A is arranged to strike the hi 
'] tappet on ug rod to stri e hor on 
dependant on the amount of expansion }. 


Leonie t F; 
suspended at W then causes the arbour t Move in 
the arrow and the steam valve is opened. 


qundeenh end: the wile bnegpant be. 

q t, ve ise a counter: : 

top and bottom: the" epliaarabo 

A wl en ey 

state, and the . of" im descends by 
its own gravity & tniformly accelerated motion, lifting the 
water in the pum As the gets towards the end of the 
Saaaphalitie plug rod closes ths efeilibriom valve, tad. thetytenm oon- 
tained above the is compressed whilst that below it is atten- 





endeavour to bring forward some reasons for this result further 
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CORNISH PUMPING ENGINE OF 400-HORSE POWER. 
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be given in our next number. 
E. L. C.—Third. 
gap Apa mm manufacture is a trade secret, like the preparation of 


colours 

ERRATUM.—On page 59, line 20th, for “ chloride” read “chlorate.” The error 
o\tietgh ie bt Soccer ah cei emi, 
“and has been to consist ic 

poleeporg leery hikes engage y= 
is . Jt would appear from these facts that the 
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MODERN ARMAMENTS. 


Ir is to be hoped that the Bohemian battle fields have 
taught our authorities other lessons besides the barren 
trath that a breech-loading fire-arm is an absolute neces- 
sity. In the first place, it is clear that, broadly speaking, 
the Prussians have applied to military practice our own 
saying, that time is money ; they have shown that time 
is victory. A quarter of a century before any other power 
they adopted a gun which is perhaps inferior to every 


other gun but in the quality of delivering at least three | mili 


shots within the same time that one shot could be fired 
from an Enfield or an Austrian muzzle-loader. They next 
have been able to overrun Germany and half Austria by 
the thorough use of the railways. Attached to their 
armies are corps of engineers for the express p of 


iring lines and driving engines. They have thoroughly |. 


developed for war purposes the electric telegraph, and have 
systematically Fo sera or set up the taaguaphie lines 
between their different corps. Of course speed has always 
meant success in war as in other affairs. Napoleon’s 
battles were based’ on gaining victory by‘means of the 
legs of his soldiers ; and he has also remarked that, though’ 
the plans of the Austrians were always remarkably well 
laid, they were often beaten by being a quarter of ‘an 
hour too late. Through neglecting Nelson’s injunction to 
always be a quarter of an hour too early,’ Napoleon made 
them pass more than once the — mauvais quart 
@heure of Rabelais. But apart from this general principle, 
the Prussians seem to have taught us that a modern army 
ought, in its composition, be formed to take into account, 
both for construction and destruction, the modern con- 
trivances of railways and telegraphs. - 
As regards b -loaders merely, we shall certainly not 
be up to the level of the Prussians by simply adopting 
a gun which may or may not be better than theirs, 
The Prussian secret did not consist in the mechanical con- 
struction of a gun. This could have been completely 
learnt in a few minutes by taking to’ pieces a single 
specimen. > Ber nt me not even consist in the chemical 
composition of their Ziindpille, or percussion cap. This 
could always have been learnt from a qunntliive aiiyala 
of a few cartridges. In fact, it is probable that European 
governments knew y nearly all they wished to know 
about the construction and ammunition of the ziindnadel 
ee the Prussian secret was rather in the 
jan experiences as to thedetails of the man re- 
pairs, treatment, and application of the weapon and its am- 
munition—not to be learnt in a day, nor ina year, nor, 
haps, in years, Thereal secret layin the determinationof the 
Prussian Government—far in advance of the time—to have 
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ea ae 


action | lated into our military and naval services 


stipulated rate of ‘interest’ is 


of | miles 





of i 
that they 
for the next fifty But any one with a due notion 
of present ical resources, ws that any 
day may bring forth some new element of warfare 
which may completely cha all previous. conditions. 
At any rate, We: SOU ARN Te NO ORS FR 
that we might not do well to adopt some. fresh form 
of armament. .Let us fully yo pine truth that bat- 
tles .and .contests for empire will always in future be 


| first fought out.in the inventor’s study, in the mechanical 


workshop, on the experimenting ground. Our lengthy 
delale Af Malcienmeees end dteiga.pen o> 4 a 
war during peace. The ultimate contest, when it does 
come, will be short and quick; it will be conducted 
on a gigantic scale, and thus require exertions, an 


y | expenditure of men and money, that could only be con- 


tinued for a short interval. - Present conditions of warfare 
are, in fact, eminently. favourable to a nation’s wealth in 
money, in skilled labour and invention, in workshops, in 
coal and iron. In armament we ought to be at least ten 
ears before all the world. But this can only be obtained 
y a due recognition of inventive skill by means of our 
patent law ; and the periodical advance and 80 
uced by human inventors, and by those still greater 
inventors, time and accident, can only be pri perly assimi- 
yy the establish- 


ently sitting, but 
, expressly and 


ment of scientific commissions, 
with their members . continually 
officially for the thorough examination of all inventions of 


| the kind which may be brought before the Government. 
words; | It is said that the reason against the adoption of a breech- 


loader by the French was simply a 
It is said that if, for instance, the 


uestion of expense. 
hassepot rifle were 


adopted as the regulation musket for the French infantry. 


(which means the manufacture of 2,000,000 of new mus- 
kets), it would be requisite to apply for.a credit of 
100,000,000£. to manufacture them (£4,000,000). But even 
at such rates our pre-eminence in armament would be 


“ther | Cheaply purchased. 


PROGRESS IN INDIA. 

A vERY voluminous but interesting parliamentary r 
(No. 374), bearing the somewhat grandiloquent title o a 
“Statement of the Moral and Material Progress of India, 
1864-65,” prepared for Earl Grey, was presented to Parlia- 
ment the other day. It contains a connected narrative of 
the most important works in the different branches of the 
Indian administration during the year 1864-65. Of these, 
of course the great public works, with which the Indian 
Government is at last opening up the country, take a pro- 
minent position. There cannot be a doubt that sooner or 
later—perhaps much sooner than we ex there will 
have to be a struggle with Russia for the possession of 
India. In that case, as that country will have to pay at 
least a good portion of the cost, as the results of that 
struggle will greatly depend on the way we develope the 
ili means of communication, the completion of the 
Indian railway net may not be a year too soon. 

The first railway companies formed in India were the 
East Indian and the Great Indian Peninsular Companies, 


‘in 1845. Finding it impossible to raise their funds with- 


out Government assistance, the East India Company 
teed the railway companies formed in India for 
ninety-nine years a certain rate of interest on the sub- 
scri capital, and the Government reserved the right of 
supervision, by means of an official director in England and 
oe officers in India. The sy a winer is given by 
Government to the companies free of expense, and the 
that of traffic’ receipts not c ; ‘an eapennee, 
except te) ic not covering ex 
when the deficiency is chargeable against the fw. sere 
interest. Any surplus above the stipulated interest is to be 
equally divided between the Government and the share- 
holders until the Government shall have been repaid for 
any previous outlay. A railway company in India has the 
power of surrendering their works to the Government 
after the line has been — for three months, receiving 
back the money expended. The Goverment have the 
wer, at ing from twenty-five to fifty years 
m. the date of the contracts, to the railway at 
the mean value of the shares for the three previous years, 
jortionate annuity at the end of ninety-nine 


or for a 
years. ost of the lines, which are all to a 5ft. Qin. 


, are’ si ; but the bri tunnels, and cutti 
Lare jaid out ‘oe second line. There are now, in all, eight 


East Indian railway companies—the East Indian Railway, 
the Great ‘Indian Peninsular, the Madras 
Bombay, Baroda, and Central India, the Sin 
jab, the Delhi, the Eastern Bengal, the Calcutta and South- 
Eastern, and the Great Southern of India. The total 
is 4,944 miles, of which 3,332 


of i d i ble. 
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and £11,000,000 are still due 
though it will take some time before this large sum is 
repaid, the indirect gains to the State produced by the free 
cpnveyance of the mails, and the reduction in the expense 


in 
of an old eastern potentate, H Ali, one of our 
bravest enemies, who asserted that 


carriages. In 1864 some 2,958 Europeans 
and 38,577 natives were employed on the lines, Asa rule 
the latter were not placed in responsible situations, but one 
native holds the situation of fourth-class engineer on the 
Railway, and a few native engine-drivers are em- 

ployed on the Great Indian Peninsular. 

Two companies in, India form exceptions to the rule of 
accepting a Government guarantee. e Indian Branch 
Railway Company have a 4ft. gauge line about twenty- 
seven miles long, ba Nulhattee, on the East Indian main 
line, 144 miles from Calcutta, to Azimguge. The traffic is 
not, however, so great as was expected, doubtless owing to 
the break of gauge. The same company have had con- 
ceded to them a of railway communication in 
Oude and Rohilcund, but in this case they have adopted 
the usual Indian gauge of 5ft.éin. The Indian Tramway 
Company have laid down a branch line from the Arconum 
junction, on {the Madras Railway, to,Conjeveram. The 
gauge employed is 3ft. 6in., and the line was opened on the 
lst of August last year, These companies are, however, 
subsidised by the Government for twenty years, the land 
is provided, of cost, for ninety-nine years, and there is 
a special allowance for any bridge the’ cost of which may 
be greater than £10,000. 

There can'be little doubt that the Indian Government will 
have todeal financially with the vast system of canalsand irri- 
gation ired in that oountry in away somewhat similar 
to» its ~ dealing with the railways. In the official 





rt us it is ed that “in 1858, when doubts 
“ Were j e ability of the Government to raise 
“ funds fo ion of Works of irrigation on an ex- 
“ tended it wad thought right to accept, as an experi- 


“ mental measure, the offer of a private company to carry 
“out a particular undertaking. . The close connection, 
“ howe’ between the interests. of the Government which 
* recat and the cultivator who, pays the rent of the land 
“ appears to’render it undesirable that such works, and the 
“ar ents connected with the returns for them, by 
“which those interests mmy, be. so materially affected, 
“ should be in other hands than those of the Government; 
“and it, may be found advisable tat the State should 
“ undertake directly all the irrigation works which it can 
“ practically manage, and, when the available balances 
“prove insufficient to supply the requirements of the 
“ country, should raise funds by. means of loans.” 

The Ganges Canal, of which we gave an account some 
time ago, is the most important of the Indian works of 
irrigation. ‘In 1864-65 the income derived from it rose to 
£98,641. In order to correct the defects in the bed of this 
canal, caused by the great velocity of the stream, due to 
the too great slope of the bed, it has been determined to 
undertake some alterations in the work, the expense of 
which will amount to £550,000. The receipts for the 
Eastern and Western Jumna Canals have, for nearly 
twenty years, afforded an average of 13 per cent, for the 
outlay in repairing these ancient works. The Punjab is 
irrigated by the Upper and Lower Sutlej systems, with 
213 and 659 miles of channel respectively, the Dehra 
Ghazee Khan system, 578 miles in length, and the Movltan 
Canals, the channels of which extend over 659 miles. The 
receipts derived from the Sutlej and Chenab inundation 
canals in 1863-64 were £4,294, but in 1864-65 they 
were only £3,815. The principal permanent canal 
in the Punjab is that of the Baree Dogb, having a 
central line which, when completed, will. be 247 miles 
in length, besides 219 miles of branches, The receipts 
from this canal rose from £35,125 in 1863-64 to £48,587 
in 1864-65, and the estimated cost of the whole work is 
£1,350,000. ‘There are about sixty-six miles of canal in 
the Dhoon, and 153 miles in Rohileund, and it is pro- 

to reclaim the Terai, or marsh land of Rohilcund, 

a combined system of oe irrigation. In the 
last administrative , the el of Gogra was 
begun to be prsads yp In the Godavery irrigation, 
Madras Presidency, upwards of two miles of stream have 
been blocked up by a solid mass of stone, in lime cement, 
with a base of 130%. and a height of 12ft. above the 
of the water. A similar series of canals to that of 
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irrigation works are 
eisb on the Girna, in ara on the Kristna. 
The Rewaree channel was completed in 1864-65. 
the defects of the canals several works have been proposed 
and are partially carried out. The Madras Irrigation and 
Canal Company’s scheme for fecrae ig 

ion and irrigation, from § 

uddapa, has been restricted toa Sunkasala 
and Cuddapa, 177 miles long, on account of the cost of the 
rere works being found to exceed the original estimates. 

e Gover have c¢ ted to assist the company 
with further sums up to £600,000. The East India oh. 
tion Company are carrying out some extensive canal wo 
in without the asmatenee of ba Government, A 
scheme Colonel Dickens, for supplying irrigation to 
Southern ‘Behar, by erecting a dam ‘acroen the river Soane, 
taking from it two main channels, comprising in all a 
length of 681 miles of irrigation and 145 miles of navigable 
canals, is under consideration. 

On common roads for feeding the railways an outlay of 
£80,000 has been sanctioned in Bengal. In the North- 
Western Provinces roads are being constructed from Agra 
to Bombay, from Cawnpore to Jhansi, from Saugor to 
Banda, and a trunk line through Rohileund. Nearly a 
million of money has already been spent in the Punjab, 
on the great road from Lahore to Peshawur. On the Hin- 
dostan and Thibet road, the way is completed as far as 
Pangee. In Oude, bridges are being erected on the roads 
between Fyzabad and Allahabad and Lucknow. In the 
three great lines of road through the central provinces, a 
sum of £145,000 has been spent during the year; and 
similarly large sums have been laid ‘out in Hyderabad, 
Mysore, and British Burmah. The MadrasGovernment is 
now especially directing its attention to the formation of 
the means of communication between the plateau and down 
the Ghauts, to the ports of shipment for the coffee crop. 
The works of this description, somewhat less in extent 
in Bombay, have been rather impeded by temporary 
causes. 

Plans for improving the river Hooghly, proposed by 
Mr. Leonard, involving estimates up to £246,200, are 
being considered by the Government. Considerable 
works—a lighthouse, pier, wharf, wall, and road—have 
been finished at Carwar. Unsuccessful attempts have 
been made for some years to remove the bar which 
obstructs the harbour of Kurrachee. The Napier Oude 
Bridge has been completed within the harbour ; a jetty, 
1,064ft. long, is being constructed; and the east pier has 
reached a —— of 1,280ft, These works have, however, 
been suspended, the principle adopted having been up- 
favourably reported upon. During the year under review 
the lighthouse on. the Alguada reef, off Cape Negrais, the 
south-west extremity of Pegu, begun in 1861, was com- 
pleted, and a revolving light set up in the granite tower 
140ft. above high-water mark. Another lighthouse was 
finished last December, on the coast of Tenasserim. The 
total outlay on public works in 1864-65 amounted to 
£4,985,197. In the current year, 1866-67, it is estimated 
that the cost of public works will be upwards of six 
millions sterling. The most convincing proof of prosperity 
is to be found in the great rise in the usually very low 

ice of Indian labour. It appears that the rates of 
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abour have increased during the last ten years 30 per | part 


cent. throughout the whole of India. In the cities of 
Bombay and Kurrachee the percentage of increase 
been from 60 to 67, and in Calcutta and Allahabad the 
charges for some kinds of work have risen no less than 125 
and 158 per cent. respectively. 

More important than perhaps anything else for the engi- 
neering progress of India is the fact that she is provided 
with coal. Coal-pits are being worked at Taipore and 
Telap, in Assam ; the Nerbudda Coal and Iron Company 
are successfully working coal-mines in the Nursingpore 
district, and coal has been discovered in the Chindware and 
Chanda districts of the central provinces. It ismore than 
possible that a systematic series of borings would lay bare 
yet wider fields of mineral wealth. 


THE STORY OF THE ZUNDNADEL GUN, 

Arter a long existence in great obscurity, few things of 
the kind have been so much talked about as the Prussian 
needle gun. Quite romantic stories have been related 
about its supposed origin; and more than one claim has 
been put forward as to its invention. Perhaps the strangest 
and most instructive thing in its history is the induvitable 
fact that as far ago as 1841 it was in as perfect a state as 
now. Its progressive development was mainly the work, 
continued through many years, of one man. Premising 
that the figures and text about the gun, in our impression 
of last week, have been examined, we will now give the 
substance of Captain Von Ploennies’ history of the inven- 
tion—the most authentic account yet published of a matter 

- long kept as secret as was practicable. 

It is an historica] fact that Napoleon I. strongly desired 
to arm his infantry with breech-loaders. A breech-loader 
would have been just the thing to suit his tactics, which 
eonsisted in the skilled manceuvring and rapid concentra- 
tion of large masses of men, leaving little. to the initiative 
of the individual. His clear comprehension decided. at 
ence that the impracticable rifle of his time—which re- 
quired violent exertion and much time in hammering the 
bullet from the muzzle down the grooves—which required 
very great skill on the part of the marksmen—could never be 
used in his favourite way. He experienced the remarkable 


has | this part of his scheme. 





results obtained by the lese rifles, and at that time he 
gave more attention than ever to the question of i ving 
the infantry musket. Themost na thought for him was | 


shops, finding also time for- chemical egg He 
olet’s 


thus, for ‘instance, investigated Berth explosive 
compounds, finding therein a second important pre- 
es a for the production of an improved gun. 
his return he at once occupied himself with reforming 
ments of his father’s workshops. - In 1821-he 
formed a factory for the manufacture of iron goods, and, 
soon 8, a manufactory of percussion caps, 
tented in 1824 in Prussia. He is said to have invented 
the little covers in the caps for the explosive composition. 
Both establishments are still flourishing, but have been in 
other hands since Herr Dreyse made the improvement of 
the Prussian small-arms the object of his life, having now 
devoted nearly forty years to the problem. Like most 


other inventors Dreyse only — eo after a perse- 
vering battle; but it is clear that the Prussian 
Government, from the first, gave its attention to his 
attempts, that they afforded at least some help, and that 
as soon as the practical value of the gun was established 
not a moment was lost in carrying out a reform, the con- 
sequences of which were only felt a quarter of a century 
later, The first inducement for Dreyse to take up the 
construction of his gun was probably found by him in 
the management of Tis maneleshiey of percussion caps, 
which necessarily required an investigation of explosive 
substances. The ay peers | of such compounds by 
means of the point of a needle may, ps, have been 
discovered in scratching the stuff out of useless caps by a 
needle, thus leading to the idea of its regulated use in this 
way. His first needle smooth-bore gun, of 1827, had, at 
the base of the tail screw, a hole bushed with brass, in 
which was guided the needle. The hind end of the needle 
was connected by a simple ring-piece to the cock of the 
gun, by which it was driven forwards, The fulminating 
compound, which was not merely intended to fire, but also 
to entirely replace the action of the powder, was compressed 
into a little recess in the ball. In order to centre it correctly 
within the bore, and to thus bring the fulminating compound 
into the prolongation of the needle, Dreyse already 
to use hollow cylinders of crmpronet paper for embracing 
and guiding the projectile. is compact sabot-cartridge 
was loaded by the ramrod, but with a considerable amount 
of play. In order to set it up tight Dreyse used a metal 
late with a hole through the centre, hollowed out in 
aw 4 and of the calibre of the barrel. This little loose 
case was rammed down the barrel before loading, and had 
to be replaced after every sixty shots. It was also intended 
to preserve the bore and the lock eet the powerful 
mechanical and chemical actions of the explosive com- 
pound, and its hollow in front gripped hold of the bottom 
of the ball when driven tight down by the ramrod. 
it is clear that the inventor himself had soon to throw up 
The improvements of the years 
1827 and 1828 consisted in doing away with the ramrod, 
on account of the evident danger caused by its striking 
the loaded sabot against the above-mentioned annular 
plate (Schwerplatte). The charge, made up with a con- 
siderable play in the bore, was allowed to fall on the 
Schwerplatte. By this means, however, neither its fixture 
to the plate was rendered certain, nor was the danger of 
explosion completely done away with. The Schwerplatte 
was then given up to be replaced by a pin or set-screw, 
passed through the side of the barrel into the powder 
chamber, so as to hold the cartridge when dropped in, At 
first this screw was separately set after loading, but it was 
afterwards combined with the mechanism of the lock. 
The use of powder cartridges was then rendered possible. 
The spiral spring now replaced the spring and cock in 
order to drive the needle bolt forward in the direction of 
the axis of the barrel. This spiral spring was cocked by 
means of a lever, which also moved the holding pin or set 
screw by a connecting piece outside. The cartridge con- 
sisted of a ball, sabot, and powder case, at the bottom of 
which was the percussion cap, then made of fulminating 
mercury. The combined cartridge (Hinheitspatrone) was 
thus arrived at; and Dreyse obtained a patent for these 
details. 

With the considerable play in the smooth-bore muzzle- 
loader at this stage, these cartridges could not take a 
regular position in the barrel, and thus clean it out 
properly, because a sufficient expansion of the sabot did not 
take place. The foulness and difficulty in loading thus 
pak. the incomplete burning of the powder case, &c., 
were to be prevented by setting the percussion cap or pill 
in front of the powder and at the bottom of the sabot, It 
was either directly placed therein or the composition was 
itself enclosed in‘a common copper cap. The combustion 
of the powder from front to back, and from the inside to 
the outside, thus attained—to which was ascribed an im- 
portant influence on the combustion of the charge and of 
the case—was also to be aided by a loose aggregation of the 

wder, or even by an intermediate space between the 


tter and the sabot. In this way was ypateaty produced 
needle. 


the “ needle-tube,” for exactly guiding 
Dreyse’s und i i 


acquired a considerable .impulse 








t of the necessary’ means for i 
weapon Ths War purposes, . The objections to 
consisted in the circumstance that when loaded the lock 
could not be shut ; it had to be cocked if the cartridge was 
to be held by the set pin or screw; for the cartridge itseif 
it was necessary to keep to exact longitudinal dimensions 
pelle oleae oven in ~ pry ‘eit plane” The thin 

choad py ee heeded 2 . e thi 
woollen stuff of cartridge case offered no security 
during transport; it sometimes prevented the burning of 
the urning refuse in the barrel, and the 
powder, if filled up tightly, or if it formed lumps, was not 
always pierced by the needle. In the course of the year 
1832 Dreyse tri Bo ore these difficulties by using, 
first, a spring, and then a sliding a tus, for stopping 
the trigger. He also tried ecmablant sattridges of paper. 
The regular use of the ramrod was diminished, so that it 
thus could be lightened, and the shape of the bayonet joint 
was improved. Atthe end of the year a new series of official 
trials was’ begun, and continued for nearly twelve months. 
In 1834 Dreyse constructed, to the order of the Minister of 
War, his so-called Traubengewehr. An iron case, shaped 
like a bunch. of gray was screwed on the hind end of the 
barrel. It contained a steel spiral spring and the needle bolt. 
Amongst other ‘improvements, the was no longer 
pasted fast to the powder case, but the latter was twisted 
over it, as is now done. The gun. was ‘also tried at’ 
Grandenz and Glatz, but it was again declared to’ be 
unsuitable for a military weapon. Then followed, in 1838, 
another shape, in which the needle-bolt and spring were 
placed in a cylindrical case similar to that of the present 
small lock. The present locking spring is also to be seen 
on the 1838 model. One hiundren guns on this plan were 
tried, but with cartridges in separate portions, in order to 
keep the construction of the combined cartridge—ball, 
powder, and cap united (Hinheitspatrone)—as secret as 
possible. No definitive result was arrived at; but in 1836 
experiments were made in Berlin with a combination of 
tbe previous plans, The principal objection was found in 
the danger of exploding the gun during the loading, as 
this would be unavoidable if the shooter forgot, after firi 
off the gun, to draw back the lock with the projec 
needle before dropping a fresh cartridge into the 1. 

The difficulty was only overcome by the introduction of 
the Leoettentiog mechanism. This was first carried out 
in 1836 on a needle rifle; and, as it contained the main 
features of the present lock, there was no longer any diffi- 
culty in applying it to the musket, and, by the use of 
ifling, to change this arm into one of precision. It must 
be remembered that in 1837, Brown Bess was then in 
almost universal use in the Euro armies. The 1837 
experiments, in which the Ziindnadel gun was tested against 
the ordinary old Prussian military rifle, showed a remark- 
able relative improvement in precision. The last altera- 
tions took up two hag more, and principally canara in 
increasing the room for placing in the cartridge, in 
strengthening the needle Kolt-head, in Pi awit the 
longitudinal and cross sections of the small lock and , 
movable chamber, and in adding a sight piece for 500ft. 
and 600ft. distances, The last trials were conducted from 
November 1839, to August 1840, with 150 guns; and the 
last military report, in consequence of which the king 
ordered, in 1841, the manufacture of sixty guns at the 
Sémmerda Works, concludes with a sentence containin, 
the striking assertion that “the vente 2 is to be look : 
“upon as a great gift of Providence to the prosperity o 
“the kingdom of Prussia,” and with the pode of a 
hope “that the secret may be kept until great, historical 
“remembrances to be acquired by its aid may raise it to 
“ the position of a glorified national weapon.” 


ART IN ENGINEERING, 


We have always acknowledged the claims of art on the 
engineer. He is a constructor on the largest scale, and is 
rapidly filling the world of civilisation with his creations, 
p ged or less having striking mass or demonstrative form. 
It is not to be endured that these forms shall be uncouth 
and destitute of grace—tbat these masses should offend 
cultivated taste, and tuate the semi-harbarous or the 
grnenree. True, he is the minister of utility, and too often 

pered by the avarice, the ignorance, or the poverty of 
his employers. Yet even utilitarianism is not so utterly 
soulless as to choose deformity for its own sake. And why 
should the most graceful vessel cost more than the veriest 
tub? Lines a bridge must have, why may they not me 
gest beautiful ideas just as well as hideous ones? T 
chimneys will multiply—may. not even their forms suggest 
pleasant thoughis instead of adding ugliness to their soot, 
and the pocket of the builder be none the lighter? No; 
the idea that beautiful forms are more costly than deformi- 
ties is a fallacy, and has too often seryed as a cover for the 
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Jury 27, 1866. 
inability to produce better, In the hands of a 
master, material is -to any extent; his soul having 
the true bias, no untoward circumstances will be able to 
force from it.what will offend a refined. taste, or be an in- 
fraction of the rules of sound art. - -  hnet 

It is passing how slowly the world awakes to the 
beauty and the there lies in well-formed bat un- 
decorated outline—in well-balanced but masses of 


is to. ornament, to elaborate de- 
do it in the most objectionable form, by con- 
ing ornament rather’ than ornamenting construction. 
8o Wwe are invited to enter some hideous, rivetted tube, 
still more hideous lion at its entrance ; or we cover un- 
manageable outgrowths of our construction by elaborate 
ilding. Or, destitute of the potent touch which conven- 
natural’ forms to serve ornamental n iti 
lending them fitness whilst borrowing their beauty, we 
overlay and caricature them, just keeping resemblance 
cnet to convict ourselves of a libel: on nature, and a 
ofall true art. Or, still worse, we seize on old con- 
ventionalities lying everywhere ready to our hand, and 
show our ignorance of their origin, fitness, or synthesis, by 
jumbling into one heterogenous mass of contradictions the 
salient features of each, and, in truth, garnish our construc- 
tion in a motley of all styles and all periods, till all taste 
revolts, and all history blushes. 

We may as well confess that the age of art has dawned 
amidst and around our utilitarianism. The very fact that 
there is so much bad art abroad witnesses the truth that 
there is a mission for good art. Men are cravin 
reality or they would not, in their ignorance or half know- 
ledge, accept the counterfeit. And why should they not 
have the veritable gem for which they crave? Alas, how 
few ean give it them! The constructive and decorative 
arts have been coquetti 
there has been no cordial and complete. union between 
them, ‘It is time that union was solemmnised, and that 
henceforth the two which have for aye been craving each 
other’s society should be .indissolubly united. Hence- 
forth we must not have river embankments glowing in all 
the colours of the palette, captivating as poetic palaces, and 
liquid with an atmosphere that not only surrounds them, 
but that symbolizes their only foundations too. Nor must 
we have one that, after building its. sea-wall, sets up 
— it specimens of different patterned balustrades to see 
which looks best before selection—no fancy picture, as can 
be witnessed by the visitors to our exhibitions, and the 
voyagers on the Thames of to-day. 

Our argument, results in this:—Our engineers must be 
artists as well. They. must not lavish all their skill on the 
strong, but must combine it with the beautiful. Nature 
makes a Hercules, but she covers ‘his giant bones and 
massy muscles with divine beauty. She diversifies the 
face of nature by.all varieties of mass and form, and over- 
awes untuto man by exhibitions of overwhelming 
strength and unmeasured power. But ‘withal she blends 
with these exhibitions of infinite force and power an equally 
infinite and subtle beauty of outline and of detail, and then 
suffuses the whole in a garment of poetic atmospheres, and 
blends with these again a series of meteoric phenomena, 
under which double and compensating forms of beauty all 
hardness and demonstration of mere might and weight are 
lost. Uncivilised man lies prostrate and overawed beneath 
these great forces of nature. The meek Hindoo has from 
remoteages cowered underthe shadow of the mighty Hima- 
layas. The gentle Incas were noless slaves under the spell of 
the Andes. It is the characteristic of civilisation to triumph 
over all-natural forces, and if anything could reconcile one 
to the rattle and din of the steam engine it might be the 
fact that it is the rival and conqueror of natural forces, and 
at once the concomitant and the exhibition of the most 
advanced forces of civilisation. 

The engineer is the minister of this new régime. It is 
his duty to marshall the forces and direct the energies that 
are to conquer nature, and bring it into subserviency to 
man’s wants and wishes. He is the most potent and most 
dignified of all the agents that have successively appeared 
in the carrying out of the great fiat that committed to man 
the mighty struggle against natural obstacles to his well- 
being. Only a moral suicide can degrade his work into 
mere vulgar uses, and confine it to mere hand-to-mouth 
services, It is the vocation of art to ennoble what 
he does. 

And is there anything unreasonable in demanding that 
an engineer shall be an artist too? Cesar shone in the 
senate, wrote the most delightful of histories, and was the 
eee soldier of the Roman “a. Michael Angelo 

uilt St. Peter’s, cut the statue of Moses, and painted the 
most glorious of pictures, Raffaelle, thou, ying early, 
as is now most touchingly witnessed by the walls of the 
academy, was famed as architect, designer, and painter. 
The Code Napoleon has a more enduring fame than Lodi 
or Marengo. ere, then, can be the difficulty of imbuing 
engineering with art ?—of making a fine contour as well as 
a firm construetion? — and of securing ourselves from 
anachronisms and inconsistencies when we attempt to deco- 
rate our works? All this is, of course, simply matter of 
education, and if its necessity were recognised, as it most 
certainly ought to be, its accomplishment would be secured. 
It might have been difficult in the days of our early en- 
gineers. Brindley, perhaps, could only consider the useful, 
and George Stephenson could ork has beyond the 


D . The science of the work however, now 
been sufficiently developed, and has j 
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= 4 ep its indis- 
pensable forms with sufficient exactitude and precision to 
allow of the cultivation of all n accessories in 
such form as we have indicated. It is true art has no 

highest educative bodies, Cam- 


pees samy yet in our 
bridge has been urged in this direction. by one of her most | 


eminent sons; but as yet we believe no fruit has come. of 
his- agitation to make: art a subject of university study, 
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it is thought it would only be 


avoid coming into contact, with, local. authorities and corpo- 
rate bodies. That these aie bag - ot 
us to the general route an ients of the line may 

a0 by any ay who chooses to compare the railways laid 
out by the pioneers of our locomotive system with those of 
the present day. It is true that they had not the same 
“engineering di tq -use- parliamentar 

to contend with as those which now mee: our: 

on all sides; but it would be an insult to the profession to 
suppose for a moment that men of the calibre of Stephen- 
son and Brunel would not have been equal to any emer- 
ncy that might have arisen. It isnot, however, with the 
skill and ability of our engineers, either past or present, 
that we are now concerned. Contrast the position of the 
old railway termini, such as Fenchurch-street, London 
Bridge, Paddi and E with the modern 


must not be supposed that’ we view thesé ext in-a 
deprecatory or narrow-minded light. On the contrary, 
they have conferred a permanent benefit upon our metro- 
polis, although undoubtedly accompanied by a Considerable 
amount of tempo evil. 

It would be a difficult problem to solve whether high 
level or low level railways—the metropolitan, for instance— 
cause more demolition of property. An unreflecting per- 
son would exclaim at once, “the high level lines to»be 
sure, simply because their path is visible, and that of the 
other is, apparently, invisible.” That it is not so may be 
perceived by anybody who endeavours to trace its subter- 
ranean route, and it will be found, that with a few excep- 
tions, its course can be distinctly ye by the removal of 
all superincumbent habitations. The. only difference lies 
in the fact that in the one case the railway oct isi 
the site of the superstructure of the yng 
and on the other that of their cellars and foundations. "To 
the recent desecration of St. Pancras churchyard add the 
fact that the Metropolitan District Railway runs within a 
few yards of. our, venerable Abbey, and we. have a foreible 
picture of what railways can do. It only remains for them 
to knock down a few churches, and their cup of iniquity 
will be full. They have utterly exploded 
received opinion that “an E an’s house is his castle,” 
and it will be found easier to keep the people than the rail- 
ways out of our public parks and’pleasure grounds. ‘There 
was a time when “navvies” woul 
pick into a tenanted coffin, but that time appears to have 
passed away. It may arise from their being less supersti- 
tious or less reverential than formerly. Physiognomists 
maintain. that the absence of. the orgam of reverence in 
man’s skull is not.a felicitous circumstance, and it is cer- 
tain. that a man may be very irreverent and at the same 
time very superstitious. Asan instance of su ition on 
the 4 of'railway navvies, we'can call to mind ‘a line in 
the North of Ireland’where, from the side of one of the 
embankments a ificent thorn tree juts out. Around 
the basé and in me Mace Ay Sos tree there existed in a 

a number of those well-known “ fairy ri as they 
ane and it was evident, therefore, tat (28 tree was 
the midnight rendezvous of the “good people.” Be that as 
it may, the men one and all refused to touch it, or allow 
any one else to do so, and there in the embankment it is 
still, a veritable thorn in its side. ‘While we should rejoice 
to see our working men free from the least taint of super- 
stition, we should be sorry on the other hand to witness 


them drifting into a state of callousness and hardened | ;/. 


indifference, 

The true benefit of any metropolitan ‘line which clears 
its way before it, does not consist in the merely establish- 
ing a means of communication from one place to another, 
but in the purifying itifluence it exercises over our London 
atmosphere. A line similarly constructed to the London, 
Chatham, and Dover, supplies a huge arterial current of 
air where previously there was none, or, if any, it was 
worse than none, being foul and infected. The two exten- 
sions of the South-Eastern into Charing Cross and. Cannon- 
street have uced the same salutary -effect.. ‘Their 
beneficial results are twofold. They remove existing nui- 
sances and houses unworthy of the name, and in ‘their 
place substitute air and space. A short line or two of rail- 
way through some of our fever dens, cholera beds, and 
localities breeding typhus and ague, would do more good 
than the whole of the sanitary i boards of health, 
and parish authorities together, and, in ility, cost 
less in the long run than theever-recurring temporary alle- 
viation of the evil. By aclause in the Act companies are fre- 
quently compelled to take more land than what they really 
need. The well-known case of St. Thomas’s Hospital is an 
insane of Be igi ee of this clause While 
admitting the immense advantage, in @ sanitary point of 
view, conferred upon the metro , 
extension «of railways..in many of. worst localities, 
thus constituting themselves the most ient scaven, 
on the largest scale ever attempted, we consider that there 


f 


—™ 


e generally | chemical printing 


have hesitated to drive a | tion. 


by the advent and-|' 











amount of talk that has taken place respecting its removal, 
it will probably remain where it i literally cumberi 
what has been pronounced the finest site in Europe. e 
confess, too, although we trust we are not without the 
of reverence, that we should view with feelings of 
pleasure the demolition of Christ’s Hospital, and the re- 
moval of the institution to Tashi n where the 
pupils might.enjoy a purer atmosphere and a greener play- 
at is some years since the boys of F The Orphan 


ison with that of the other 
“in natway’ like Seg)’ and.ocet ac s-sonie teat 
n railway, li an er” , a cause’ 
gained if there exists oe pede Ce nest _ le premier 
pas qui coute, and the steps in metropolitan railway 
extension have been gained never to be lost, All the ob- 
jections rding noise, the frightening of men and ani- 
interference with sewers, water and gas pipes, knock- 
ing down ‘private houses plooss of business, have been 
completely ovetcom l red to a simple question of 
compensation. :”. company steers clear 
of royal residences, Gov ) k ther military 
or civil, public parks, dnd’ places of tand recrea- 
tion, it will not have much to fear in the ie Sealy nance 
to its bill save from rival companies and existing lines. 








SIMPSON’S ROTATORY SINGLE WIRE TYPO- 
TELEGRAPH, | 
Ir will be remembered by many of our readers that in 1864 the 


Bonelli Telegraph a fie Linc ant opera aed tepoud th for the 
and i 
BP theie fine betweek Liverpocl and Manchester. "Public attention 


was called to the subject, but the fact the speed attained 
the Bonelli Instresasnte’ evula; Si aiipesiagse tor the coke 2 


th ; 
Sollenges sien the Goonies tentdueed © 
tally. We give the number of impulses 
of the alphabet arte Bonelli and 
now 


describing ; 
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bs THE ENGINEER. 
inasmuch as the telegrams when set up can be carefully revised is » telegram by this alphabet more likely than the Morse to be | there was no war to an end to. Now circumstances are 
helene 3 to-ut ener ie * 7 Mr. has arrange- | correctly transmitted, but it can seedy than changed. For the last Bfteen has been constantly at 
ments will, if enable the ‘‘ printer” to | printed from Morse type : é war or under fear of it; and genius who can 
pone cups at Sp contin and the * wd Se ee ee ns Ce en ie invent an arm before which no file of men can stand up will be 
can be with one and the same revolution to any num- re See by 66 impulses ; numerals, 25. the real pacificator. Those who attempt such a thing must, how- 
ber of copies of the telegram at the receiving station. number of impulses required to print on the plans of Bonelli ever, bear in mind one or two things, namely, the’ in 
But the whole world is destined soon to be girdled by the tele- | Morse and Simpson, are given in this table :— more than in gunnery is the difference greater 
wire, and the distances on some of these lines are so great Bonelli—Fiv e | Simpson— | Morse—One| Simpson— practice. There io no GR SENS + FN. we 2 
it is 8 matter of the utmost importance to see that the one styles. three styles.| style. | Two styles. | ™achine, to throw an almost continued stream bullets; but 
or two wires which may be stretched over thousands of miles shall must be remembered that the gun has to be carried by a man, anc 
be caused to convey the greatest possible number of telegrams. Up | Alphavet .. .. 184 10 82 66 is expected to bear for a time the injurious effects of damp, 
to this time the Morse system has been justly regarded as the Mamerals .. Have been stated dirt, end rongh ussge. the scientific arms are utterly useless 
economical of impulses, and therefore the most as; and in y- 53 50 25 ——_ of their construction andthe 
cases where the telegrams would be few, at the 163 132 1 of their nothing gained by ten 
same time charged for highly, the necessity of transcribing the rounds a minute if the soldier has to wait afterwards ten utes 
messages would not bea great drawback ; it is therefore which do not require to be tran- | While his gun cools and becomes again fit for service. 
understood that the Morse instruments might be ‘erred for scribed or for those which do, Mr. Simpson's alphabets appear the While on the subject of military engineering it will not be out 
lines as the ‘‘ Telegraph to India,” or the great known as the the requisite impulees, and the of to a few words coneeening the ti <atneaen st 
Russo-American, which is being constructed between America and — his instruments @ space of about 6in. or plans in relief, of f places, to be seen at 
St. Petersburg. Mr. Sim has naturally had these lines in | For bmerged ilee aly & fow bi 2a the Hotel des Invalides in Paris, and which may not be known to 
view in one modification bis demtremente, iy which ho-ceill point long, this of dots and dashes will, of course, considerably | many young engineers. There are more than one hundred of 
from type which is to be traversed by two instead of three styles. | increase at which telegrams can be sent. The instru- | these relief plans in the collection; of sixty-two represent 
This double-column is very easily learnt; indeed, most of | ments have been some time in the hands of the as extreme ee eS ae oe fortifications, 
the letters can be anyone without explanation ; the letters | care is requisite in their various speed, &c.; | the ae Se eee ee Se 
SEPT lier tae mp Sor ay | Sodas Gaeta ee Sr te | SE setae ct 
n as are one column : on NTRIB . 
; 4 : were constructed in the time of Louis KIV.; these form 
sath ma elon Ea. tbe at © et hog 
greatly axing the presen “The 
been extended d the t reign. 
models are generally made to a scale of six inches to the 
toises. . 
efforts of the present Minister of Public Instruction 
in the cause of education are incessant, and must hav 
i effect on the generation of Frenchmen. 
last im t step in educational reform 
callics saree awe classes of youths intended for 
practical occupations. France has wasted far too much 
of its on what are called the on aoe 
sions and the arts, and the consequence has been a lower- 
ing of the incomes of professional men almost to starva 
tion point, and also a loweri of the standard of perfec- 
tion in art if not inscience. The minister has made many 
efforts to correct this tendency, and is now engaged in 
the most im 5 cuk be ie et undertaken in the 
interest of youth of the It be 





FIG, 3. 





Ir was stated last week in the Zimes that an English gentle- 
man, Mr. E,.A. Paget, had received an order from the Emperor 
of Austria for 6,000 breech-loaders, of American manufacture. 
We understand that the number of American guns thus ordered 
were really 15,000, with 5,000,000 cartridges. The letter of last 


Saturday from the Times’ correspondent stated that the form of | p 


breech-loader now being adopted as quickly as possible by the 
Austrians, is that known as Lindner’s system. Its chief advan- 
tage is its adaptability, not merely, as with the Snider gun, to 
the already existing weapon, but also to the already existing am- 
munition—the percussion caps, cartridges, and bullets. A plan 
of converting muzzle-loaders which would not only allow the 
use of the already existing expanding shot, but also of the 
finished cartridges, must, under such circumstances as those in 
which the Austrian army is placed, be of the greatest value. 
Lindner’s system had attracted much attention in Germany even 
before the present war. At the beginning of the great American 
civil war, the army of the Union was at first supplied with bad old- 
fashioned muskets; but these, as soon as the delusion of con- 
quering the South “in ninety days” began to wear off, were 
gradually replaced by arms of an improved shape, amongst 
which breech-loaders soon played a considerable part. In this 
the Union soldiers were imitated, as much as was possible, by 
the Confederates. Amongst these 
breech-loaders was  Lindner’s. 
Figs. 1 and 2 show a Lindner 
carbine, used by a portion of the 
cavalry of the Union, and which 
differs but slightly, except as to 
length, from the infantry gun on 
the same system. Fig. 3 shows 
the movable chamber to the full 
size. It turns itself at 6 round 
the front lock screw, while the 
Fig. 6. front catch at a falls into a 
spring, which forces up the chamber, as is shown in Fig. 2. 
Instead of the cone in front of this chamber, later ex- 
periments have = 
shown that a 
mouth-piece of a 
cylindrical shape 
outside is better. 
The movable 
union joint be- 
tween the cham- 
ber and the barrel 
is formed by a 
nut cut out at 
top, and which 
can turm on a 
small handle (Fig. 
4). It catches 
py’ of the end 
of the barrel b 
means of a thread 
cut in it, drawing 
up the chamber 
an annular set- 
. The required Fig, 4. 

















nothing to. be desired with proper handling, and in the course of 
somé official trials in Hanover it has shown itself able to stand 


from 3,000 to 4,000 quick shots. In these-experiments the 31-7 
grammes heavy elongated projectile (Fig. 5), with a 3°5 grammes 
heavy board sabot, gave a very satisfactory trajectory and 
recision when shot from guns converted in this way. Fig. 6 
shows a lighter shot, 12 millimetres in diameter, and only 19°4 
grammes in weight, which has been tried at Vienna with Austrian 
muzzle-loaders converted on this system. The original Lind- 
ner of the American army had a solid projectile, without 
a sabot, and a conical powder case, which is closed at its 
pointed end by a stopper of twisted cotton; this last is easily 
pulled out with the teeth in loading, upon which the cartridge, 
on being placed in the chamber, easily empties of itself. It is 
probable that the main advantage of this weapon will consist in 
its being easily loaded in any position of the shooter; the mere 
fact that the cap is separated, instead of being united with the 
cartridge, as in the Ziindnadelgewehr, would prevent the delivery 
of any very quick fire. At the same time we must observe that, 
although we are aware that a pretty large number of guns have 
been made upon this plan, it is also a fact that Mr. Lindner has 
worked out more than one form of breech-loader, and that the 
Austrians have been trying other shapes besides that illustrated 
by us. 





NOTES FROM PARIS. 


(By our Special Correspondent. ) 

THE successes of the Prussians have set all the Governments, as 
well as nearly all the engineers, in on the qui vive. The 
great arm f. at St. Etienne has, it is said, been completely 
re-organised, both as regards staff and machinery, with the view 
to the production, under the most favourable circumstances, of 
the new French arm, which, like all new inventions, surpasses every 
other yet in existence by something a ing a hundred per 
cent. But realities fade into vapour before promises, especially 
on paper, and the world is being amused here with accounts of 
new guns which would 7 put an end to war altogether in 
a very short space of time did they produce only half the effect 
asserted of them. The fusil Jarre is the most prominent of the 
rifles of this class; the needle multiplies the effect of the 
common rifle by five, the fusil Jarre muluplies the former again 

ten. But it is better to give the words themselves in which 

is new wonder is announced :—‘* I propose,” says a journalist, ** in 
order to convince the most incredulous, to take five intelligent 
riflemen with needle guns; these will be able to fire twenty-five 
rounds in a minute, which is all the Prussian gun is capable of. 
With a carbine fabricated on the system Jarre a soldier will fire 
fifty rounds in less time than it will take five others to fire twenty- 
five rounds with the needle gun. With one of these guns I have 
fired more than two thousand ball cartridges, and as many blanks, 
and the arm is yet intact.” M. Jarre invites competent judges 
to pay © visit to his factory, and ty the now guns, whigh are 
dec. to be as simple as they are ingenious. 

Ido not know this fusil Jarre, but a simple inspection of the 
Spencer and other American , and the knowledge of the 
Sa the lato coudich prove tant the weraas io eotieety soe ie 
in the prove © weapons in ordi use in 
Many years Perkins’ steam gun and other complicated engines 

prophested as likely to render war impossi , and one of 
under that idea, was called the ‘‘Pacificator;” but they 





annular neck of the chamber mouthpiece is turned rather d 
than is seen in Fig. 8. he tightness of the joint is said to leave 


first, because attem: too that is to say, 
wap iat Saeliantinn Uh SEtdeeman meme toe 
in those countries where mechanical science was most cultivated 





sent year. 
college for special education, in which the young pupil 
teachers of the former vill have the opportunity of 
putting the lessons they have themselves learnt of superior 
professors into practice in the teaching of the lads in the 


co! 
The minister, or rather the Government, has now de- 
ial colleges, high schools, in 


manual and practical arts, shall be extended all over 
the country. The object, as given in the words of 


official documents, is to provide that which the industrial, 
com and aquiatenal classes so much want, a 
veritable education for the ple, fitted to 


develope all the aptitudes of the scholar, to make the 

i occupations respected, to arrest the tendency 
wards declassement, to destroy in the bud that mis- 
chievous vanity which impels towards the liberal pro- 
fessions so many youths ting the el ts of suc- 
cess, and to form distinguished, intelligent, and well 
educated young men for industry and commerce, In 


classical education, the course of studies 
will include the applied sciences, arithmetic, geometry, history, 
commercial geography, drawing, French literature, modern 
languages, and general information. There is no reason, however, 
why a little Latin should not be added as a completion of the 
studies. The youths who exhibit the greatest amount of ability 
—— afi directed towards higher studies. : 
e professional school of Mulhouse is to be re-modelled in 
accordance with the new plan; a special college is to be established 
at Mont de Marsan; a classical co in the department of the 
Rhone is to be converted into a special college; and the system is 
to be gradually extended over the whole country. It should be 
mentioned in connection with this new plan, that the courses of 
study will be modified ing to the locality, that is to say 
according to the intended occupations of the pupils whether 
industrial or agricultural. It will be perceived at once that this 
new organisation is based on a principle which has many ardent 
supporters, and as many, or nearly as many opponents, namely, 
that of educating with a special object rather than on one uniform 
system—educating artists or artisans, as it has been called, instead 
of educating men! There is much undoubtedly to be said on 
both sides of the question, but thereis always this to besaid in favour 
of the special system, that while it does not prevent a clever young 
man ing afterwards to higher studies, a purely classical 
education in most cases produces rather a disinclination for modest 
pursuits, even when, and perhaps most especially, the indi- 
vidual possesses the least natural ability for the professions 
p me ag the highest intellectual culture. But apart from this 
uestion, there can be no possible doubt that thorough training of 
any kind is in itself of immense value, and it is a very great ques- 
tion whether the majority of youths do not derive at least as much © 
benefit, not only materially, but intellectually, from the study 
of the natural sciences as from that of the classics. At any rate 
the new organisation contains much promise, and its working will 
be highly interesting and instructive. 

In the matter of adult education, which affects so aay yeane 
men of the working classes, the Imperial Government has adopted 
a totally different course, and one rather unusual in France; it has 
left the matter almost entirely in the hands of the local authorities. 
These classes are to re-open in October, and the municipal councils 
are left to deal with the matter as they may think fit, the central 
government depending solely on the example set by itself and 
others, and on the arguments put forth in favour of evening adult 
schools. The law imposes no obligation whatever as regards these 
useful courses of instruction and, to borrow the expressions of 
official documents, the soos see may, if they choose, 
leave these evening schools wi' t fire or light; but as last = 
3,600 councils, out of 37,000, taneously voted funds for these 
purposes and for the Passat = of the teachers, it is hoped that 
the — of the former will be followed by the rest. 

If an educated man, whether artisan or artist, be a more valu- 
- being — one who proceeds by the — Ta yrs ons men 
of France have certainly every opportunity o of raising them- 
selves in the social ee S 6 

Next to professional education there are few subjects upon 
which there exists a greater diversity of opinion than patent laws 
and the 7 ps of inventors. The Annales de la Prepriété Indus- 
trielle for the present month records several trials respecting patent 
rights which contain points of more or less im ce. one 
a eee ore = ee Messrs. Burt 
and Co. employ for their process for the preservation of timber 
large cyli which, when with sulphate of A 
they line with the bituminous uum from oil, which is 
renewed whenever a portion of the ine thet of Biyhe D This 

was declared by another firm, that of B , Dorcett, 





proceeding 

and Bethell, to be an t of their patents, ing date 
4th December, 1858, and 15th July, 1859, which claim the 

of iron cyli used for the same purpose, with lead, caoutchouc, 
gutta-percha, or any other composition capable of resisting the 
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effects of acid solutions; and the employment of a series of wooden | with long distance. If it is desired to build a vessel to make the 1050. WHSLAN RAINES, Sebo, Smetivwish, Biathetehien, © Dapesvemente tp 
envelopes enclosing various substances, or of metal case covered voyage to New York, say, in half the time occupied by another | the manufacture of telegraph and signal pillars or posts, and in rolling iron 
interiorily with a coating of & Freesrvative chemnetet. Messrs. must have machinery eight times as heavy, which | | 07 “9, 20 vixcuwr NEWTON, Chancity-lane, London, “An 
Blythe and Co. therefore caused Burt and Co.’s utensils to buras elght times as much fuel per day, but which, in arriving in | “so pitcable to bobbins used in ant came 
be seized, and an action against the latter for | half the time, only consumes four times as much on the voyage. cen Batjentes Wines teitenta, Island, U. July, 
and the “employment ear ae rere various sizes in Tosieal yf ane Seth Fy 1807 GEORGE DAVIES, Serle-street, Lincoln London, “ An 
@ very manner, . 
paspese messed ober Wad comet meee on = Sag tne, well to read his in extenso. Hie then enters fully into the namo on creat sstaines. 4, gunnepaaen Sam Sekt Amat 

that the tar with which they their was etails of the machinery of the Péreire, which are of the kind so PP arg — ona 
even named in the of the plaintiffs. Court of the | much used in and so little known in France. They are, | “working steam engine valves.”-—A. from John Morris Phillips 
Seine, however, against Messrs. Burt and Co,, ordered the | says the bey ger ere Recah, Bs Moen ra denes Howes Newark iw dear Ue 
Sele oe Oe ee een tens task Gh ee ak he ade ae oe ee | ee aa oy eat Hosa 

are ever rad 
Co. ai to a higher court, and showed that previous to the sensds the euues he tepe. thie ol Man tded whieh Creer tee ame BC pena Rie Be Benge! Middlesex, “ Improvements tn 
date and Co.’s patents they had themselves made use of | of Griffith, four rounded and in the trials the slip | ,.\\° Sywes on of breech- loading or repeating “Te 
iron lined with felt covered with pine wood in the was very little. Its diameter is 5m. and the mean of the | ‘provements in the construction of steam boilers.”— 10¢h July, 1866. 
ns ae Hull and wpe A yey and that, pep aap It produces no more vibration in the veeeel than would be 1817. Wales Suuaers, Looe Selene, “Im- 
therefore, paten their could as a with articulated paddle wheels. ‘‘ was surprised,” apparatus filling corking ” 
Sete a aebaadiered then cence. ie einen says the Admiral, ‘“‘at the of the movement of the isi. Wintiia House, Panerulane, London,“ improvement in ordnance 
oo - Steeles tae oe es eee Ss See pode} BE tereaeiee aaitiertons sabe Gay ann reahered eve patel, in carriages for transporting 
as ‘w an apparatus was table poe parts to counterpoises, three CHARLES WILLIAM FARMER WILLIAM ARTRIDGE, 
earn pany Nadw gay + yrnemgh methods, that the | tons seemed scarcely t. The engines work regularly “= gi —- Be BBR Re 4 
moment an invention into the domaine public it was not | and for a long time at twelve turns, without any o those shocks and improvements in- connectors for uniting wires, bands, ropes, or electric 
cuficlant for » petentes to substitute « new material for one of the interru: which occur in our when going ulin, @ cee Be Same 6s aatie cone of wire and 

ents of original whole without thes changes in the ” (the ital are the Admirefe), At ten revolutions the | partly of hemp or other desirable compound —Lith July, 1866. 
results; amongst other things, method come a stand without shock or noise. vacuum tected Deposi 
patented by Bethel of ning iron reels with eotan substan oe oe Ee Padl en excellent. oo Havre tnventions Pee es be eee @ sed 

metal from the effects of acids, contained no novelty, | to Brest it was maintained at 0°72 m.; in the trials it was kept at | 1915. 1s,40 Gregory, Chorlton Hall, Victoria-park, Manchester, “ Improve- 

it a semataet wie Se gusteet setae Rame iveeaiaed Ase an average of 0°70m.; in to New ‘York at 0°70m., and in ments in the means of commanication by signals between passengers, guards, 
ness or acid mixtures, and it was used in 1841 or 1842 for the pre- eee ee Many w engines have worked well | . anddrivers of railway. trains.”—I|th July, 1866. 
SE ne er en ee ee in the service with like condensers without 1816, GEORGE HASEL’ -lane, London, 
quence of the decision of the Institution of on Sees, nt ducing more than usual ordinary corrosion in the boilers, and it is = Fepeoverente te cxvew belie, and ta ie, Squsesunenations ta sensi 
in presence of the patentee, Bethell, himself, who had merely | the of Admiral Paris that this arises from the fact of | ‘uring the same.°—A communiearion ftom William Judson Clark, 
Sores Te Cire wa ia See ele | SOME eee ee anes Slt Sas | peas on wean as ae Bi : 

erence e wv accounted for ; for, as he sa: acids at a nm which the Duty of £50 has been Paid. 
Mie pepent not being eomaeted te Bngiand; and, Snely, thet Ms et ccnanen os threarmiie He also remarks the | j,93, as CLARK, Lneca'tun-ae,Lendany * e- 

tent in France was absolutel; Messrs. | constant use of potash Sty Se. Speaking of the | — voiving shutters and blinds."—2Ist July, 1863. . 

e, Dorcett, and Bethell were to pay to | arrangements of the engine-room, Paris says that in the | 1830. WILLIAM NAYLOR, Queen's- Middlesex, “Safety valves,” 
Messrs. Burt and Co. the sum of 5,000f. and all the costs. Péreire the engines are as well isolated and protected as in a| —2!st July, 1863. > i 
ship tans oo Se gate oes Sal GS Gee ef Ro Coote | seamhc tae eteheh metietek Se ecover oapenits | coh AQIS tera. eur tame qua inca 

ip on rt says, ven’ su Yr : - 
Nancy path Daa R = nga myX agreement — an inventor ont the chomen of the air constant. een gn ee tm ae hy a — , 
undertakes, for a fixed stipend and a share in the profits, to furnish | - Admiral Paris Ge et & Oe arian & tnt fret Hew 1818. ROBERT WEARE, Northwood, Stoke-upon-Trent, Staffordshire, “ Water- 
dra intend the construction of new machines, and to | York in detail. avi was 13°05 knots, and the con- |. closets, commodes, &.”—20th July, 1863. ahs 
direct peep yatta under the control 4 The actual | 1828. RICHARD ARCHIBALD BROOMAN, London, “ Watches, &. 


a , then he claimed 5,000f. damages and the restoration of 
his patent rights. As already stated the court decided in the 
latter sense, namely, that the plaintiff was only a workman 
engaged under conditions and not a r. It appeared 


withdraw from the concern, which the other parties di 
oppose, and had, moreover, a claim for But as accord- 
ing to the agreement the patents were absolutely made over to the 
deceased, the court ruled that they were the absolute of 
the heirs, and gave the plaintiff only £400 
the amount of damages cannot be 
fully through all the evidence, 


i 


moreover, the point no 


general interest; but it is argued, as a,qmatter st 09 uity, that the } 


treaty having been annulled in consequence of 

ties plaintiff should have been placed as nearly as le in 
the same position in which he stood ke see pene put 
in possession of his t rights. It is acase which could scarcely 
have arisen under law, but it is interesting to know how 
our neighbours such rights, as well as those of @ partner, or 
rather of a to such an agreement. 

Vice- iral Paris went in the Péreire, the fine steamer built 
by Robert Napier for the French Transatlantic Company, on her 
Soot venege So Amesion, and has recorded his impressions in the 
Revue Maritime et Coloniale, published by the Minister of Marine. 
Of Mr. Napier, as a constru he in the hi terms : 
it is to his initiative, says the iral, that we owe the first large 
iron vessels, and the best Poenies both as regards and 
capacity ; and he adds this judicious remark:— ‘People do not 
attach sufficient importance to the knowledge and conviction that 
are required for the production of great novelties. We have never 
sufficiently 7 in France the achievements of M. Nor- 
mand and M. Barnes, who, in 1842, built the charming packet 
Napoleon for the Minister of Finance, and fitted it with a new 
re. undertaking at the same time that the vessel should 

ve a speed of ten knots, which few large vessels, even with the 
most approved paddle-wheels, then attained.” Returning to the 
Péreire, Admiral Paris remarks, with a note of admiration, that 
the vessel was constructed in less than fourteen months, an effort 
which required the greatest energy, activity, and resources, in 
order to meet the many difficulties which must have arisen in the 
performance of such a work in so short a time. The result is 
evident when one examines the Péreire; she is handsome, 
strong, well designed, and well fitted for the service for 
which she was destined. In the whole scheme, as well as in 
all the details, it is evident that she came out of an establish- 
ment which has | made its first essay, and which has 
already produced the vessels that are on the water. We see 
in her the effects of past experience and practical knowledge 
which even the most intelligent cannot attain at the first effort. 
After giving the dimensions and i of the Péreire, i 
Paris notices the round stern, not yet well known in France, and 
the submersion of the screw, and says that as a screw vessel gains 


by being rather down by the stern, even at , and as the 
Sheen of te andise generally shipped from in the 

hold does not sufficiently load that part, some changes have been 
made in the other vessel, 


e Ville de Paris, built by Mr. Napi 
for the same company. If, as a sailor, one sees ange to find 
fault with it is the low appearance of the vessel in the water com- 
pared with a a ee i rather 
Spesees Sate of t, and make one fear that she will not be 
able to mount the great waves of the Atlantic, which her great 
wer and sharp lines without doubt enable her to do. When at 

Il speed the vessel has not time to rise above the waves, she 
ships come a ne pa —_ may ~ a have the im- 
portance w attach to it,” sa; admiral, ‘‘ as there are many 
vessels in the same service which are no higher than she is out of 
the water.” It would be easy besides to protect her fore deck as 
far as the chimney by means of iron trellis-work, which in bad 
weather might be covered with double canvas. 

On the subject of fuel Admiral Paris makes important remarks. 
The coal occupies 1,587 cubic metres of or, calculating 800 
kilogrammes per cubic metre, makes 1,020 tons in weight. It is 
calculated that in fine weather the ship requires 900 tons to per- 
form the 3,174 marine miles which Havre from New 
York, at a of not less than twelve knots. Looking 
enormous 


ee and merchandise, 680 
one-tenth of its own weight, while its whole is onl 
equal to 68 per cent. of the coal which is burnt. e - 
ness of the result is, however, only in a) nce, the size of the 
Yessel is not a mistake ; the problem to be solved is great speed 








return “* At a trial 12 knots,” says Admiral Paris, 
“our ) vessels burn more fuel.” The bearings which were 
subject to aa of seventy to eighty tons for each piston, 
d parts of the voyage, traversed under this load, 1,942 kilo- 
fifty-four metres 


as well as those of the same kind which have been so long in use 
in England.” 


Since the above was written by “he Admiral the Ville de Paris 
ese See SEs Sie, SE Wie So eeey Sateen 


The above is pesnat « most incomplete a of —_ 
Paris's Ww occupies thirty octavo, but it wi 
cullislach to cen @ur'vabties te She solgieal. 
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machinery for mining 
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1776. JOHN BROTHERTON, Wolverhampton, Staffordshire, “ Imp in 
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sens ale perme 
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illuminating gas or other fluids.” ; * 
1348. ALFRED Etat Roar Ag Mi 9 ff ne cop 
Norman Carmi Manson, y, Massachusetts, U.S.—10¢h May, 1868. 
1403. Joun THOMAS, Batienen Birrey- and ALEEASOER Pains, ¢ 
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ing iron, and of for the purpose of extracting the 


titanic 
iron therefrom,’—17th , 1866. ; 
1711 THOMAS KANSEDY, jan and JAMES Base, Kilmarnock, Ayr, N.B.,“Im- 


1720. BALDWIN FULFORD WEATHERDON, Chancery-lane, London, “ Improve- 
ments in apparatus for preventing incrustation in steam boilers.”—A com- 
munication from Joseph Toth, Kecskemés, Pesth, Hungary, Austria.—27th 


‘une, 1 ‘ 
1747, CHARLES DEMAIN KNAPTON, Bradford, Yorkshire, “Improvements in 
frames.” —30th June, 1866. 


™mproved steer- 

ing apparatus.”—A from Robert Creuzbaur, New York, U.S. 

1785. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 

the construction of links or hooks.”—A communication from 
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1802. JOHN ELDER, So ag Be prrerrera, -B., “ Improvements in marine 


1 ‘LARK, Linside, Paisley, “ Improvements in arrang- 
ing and working steam engine valves.”—A communication from John Morris 
Phillips and Joseph Hewes, Newark, New Jersey, U.S8.—10th July, 1866. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents, 





Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
3308. W. CLARK, Chancery-lane, London, “ Steam engines.”—A communication 
—Dated 22nd December, 1865. 

This invention consists, First, in making a cylinder for a reciprocating steam 
engine with a fixed central cylinder trunk for the steam chest, which com- 
municates with steam and vacuum chambers, which are made in one or both 
of the cylinder heads, as the case may require, the trunk having steam ports 
leading into the cylinder, and fitted with a balanced piston valve which is 
operated by any of the usual methods, their object being to diminish the 
capacity of the passages leading from the steam ports to the cylinder to the 
least possible space, and reduce the weight and bulk of the en nes, at the 
same time providing the engine with an equilibrium vaive. § , the 


shhintilas te 


‘pe fay by lg opera ta 
ft aks 


odes rg ee 





UJ : 
sae in tees Ses ee er ad ee ar tot 
taf te farts oop of geting or espng gear Plm tnd, td 
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3339. W. F. DEANE, Farnworth, near Bolton, ‘ Applying copper or alloys 
copper to the bottoms and of vessels budlt of irom, -~ af 





position of the rudder or helm, At night a single light of one colour (for example 
white or blue) may be employed instead of two coloured lights (green and red) 
as in ordinary tell-tales and indicators. perk neta hn age cart gaya 
which is an opening of, or nearly of, the’ shape of a pointer, is mounted on a 
shaft; this opening is fitted with a transparent or semi-transparent material, 
and the dise works in a ring on which are numbers or divisions made of or on 
or over a transparent or semi- 8p teri Or the pointers, numbers, 
or divisions may be of or on coloured surfaces. When the apparatus is used as 
a steering indicator, the shaft, and thereby the disc, are worked by a handle, 
so that the pointer may point to a required figure, and give the necessary 

but smaller ring, with a like revolv- 


3367. J. R. NAPIER and W. J. M. RANKINE, Glasgow, “ Rudders.”—Dated 29th 
December, 1865. 
The patentees claim, or making the rudder of a vessel propelled by the 


rward edge, of the men in the first part of this claim, combined 
with making of it of such a shape that in its midship position its side 
ateach point of the after edge stand in a fore and ion, or 


3373. B. BURCHALL, St. Helen’s, Lancashire, ‘' Construction of side propellers for 
navigable vessels.” — Dated 29th December, 1865. 
The class of side propellers to which these imp have refer 
ving shaft runs at or about right 
to the keel of the ship or vessel, and in which the paddles or floats at 
pellers 





may part 
or vessel. In war ships a convenient position is close 
“dead wood” aft, for here they could be protected by overhanging shields or 
armour, In eonstructing rs according to this invention the inventor 
secures on the outer ends of the driving shaft or shafts, by keys or otherwise, 
largé bosses or centre pieces of metal or other suitable material, the peripheries 
of which are formed with grooves, reoesses, or spaces; or the sides are formed 
with spaces of suitable form to receive the end of the paddles or floats. Each of 
paddles or floats, as a whole, resembles the blade of a screw propeller ; 
by preference, however, the inventor makes the part which enters the water 
with both sides slightly convex. After they 
they may butt against and support each other, or into the recesses or spaces, 
he: secured by through bolts and nats or other means. The sides of the 
bosses or centre pieces above mentioned are formed with, or there are attached 
thereto, two saucer-like plates having their convex surfaces on the outside; 
these. project a distance outwards from the shaft, and from their form come 
close together at their peripheries on opposite sides of the blades, which they 


: 





invention relates to an adjustable eccentric, by which an accurate and reliable 
cut-off and reversing motion for steam valves of every description is obtained, 
which consists in having a gear wheel of suitable dimensions fixed on the crank 
shaft, and working into another gear wheel of the same pitch and diameter, 
which is made or secured on the circumference of a cylinder which rotates in 
suitable bearings, and encloses a system of gear wheels, disc, and an adjustable 
wrist pin, in such combination as to enable the operator to adjust the latter 
while the engine is in motion from the position which would cause the valve 
to follow the farthest through any intermediate point of cutting-off to that 
position which would reverse the engine, and through the intermediate and 
extreme points of cutting-off in the reverse direction. 


3338. J. FISHER, Liverpool, ‘ Improvements applicable to steam boilers, iron 
steel, retort, and other furnaces.” —Dated 26th December, 1865. 

These furnaces consist, simply, of long narrow chambers, and that with the 
exception of those on the flank on each side of every furnace, or between each 
pair of furnaces, or within the fyrnaces, or both, there is or are constructed an 
air chamber or chambers running parallel therewith, and having, in same 
instances, one or more air openings through the back. 





Class 2—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 


chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &e, 


3291. M. SIEGRISY, Montpelier-street, Brompton, “ Apparatus for the use of* 
—- = gers and others in signalling on railway trains,”— Dated 20th December, 
865. 


In each compartment or division of a railway carriage the patentee applies 
suitable pulls or communicators, each of which communicates with an 
indicator, and with a rope, chain, or band extending from each end of the 

to a lever arm, so that by drawing upon any one of these pulls or 
communicators, the indicators in connection with it will be brought into view 
at the side or upper part of the carriage to indicate the compartment to which 
attention is desired to be drawn; and this pull or communicator, simulta- 
neously with its action on such indicator, will also act upon to draw the 
portion of the rope, chain, or band to which it is attached, and, consequently, 
the lever arm to which one end of such rope, chain, or band is attached. This 
lever arm turns upon an axis of motion, and at its opposite end it carries 
apparatus which serves when raised as an indicating signal. A ratchet or 
other catch, or a weight or other means, may retain the apparatus in position 
for indication. The patentee also applies along each carriage a tube, the ends 
of which are forked or branch into two tubes. To one end of each of these 
forks or double ends of the tube he applies a piece of flexible tubing, the outer 
end of which is provided with a mouthpiece capable of fitting closely into the 
other branch or fork of the double end to which such flexible tubing is attached, 
or of being passed into a corresponding end of a fork or double-ended tube of an 
adjoining carriage, so as to communicate with the tube of that carriage. These 
flexible portions of tubing are applied to the same relative arm or limb of each 
fork or double end of the tube, as, for instance, when looking from the 
centre of the carriage towards one end of it, if the flexible tube is applied at 
that end to the right-hand limb of the fork, then.on turning to look towards the 
opposite end the flexible tube should be applied also on what would then be the 
right-hand limb. By this arrangement, whatever the number of carriages con- 
nected with a train, and however their ends are turned in relation one to 
another, the flexible tubes of adjoining carriages may always be in correct 
relation—that of one opposite the limb to receive it of the other carriage ; and 
when disconnected the outer end or mouthpiece of the flexible tube may be 
used to close the other limb of the tube it is connected to. Tubes thus arranged 
are provided with whistles and mouthpieces to communicate with parts of the 
train. For the use of the passengers the main pipe or tube of each passenger 
carriage is provided with b hes to the ite compartments, each of 
which has a hp with directi indicating how to use it; as, 
for instance, in case of danger or alarm the rope must be and the pipe 
blown through; or these directions may be on paper applied over the mouth- 
piece to require being destroyed before using the tube, when a mischievous 
destruction would lead to detection. These branch pipes may also have valves 
opening inwards. 
3332. F. W. WEBB, Crewe, Cheshire, “* Im; 








in the construction and 


manufacture of steel Sor railways, and in the moulds fi ting the 
‘or castin 
same.”—Dated 28rd December, 1865. ’ 


The patentee claims, First, the improvements in the construction of railway 





ng and. re, and this is of great importance when the paddles or 
floats are not with a strengthening ring at their extremitics.— Not 
3386. D. W. THOMAS, Bethesda, Carnarvon, “ Brakes or apparatus for stopping 
or retarding railway trains.” —Dated 30th December, 1865, 

This invention has for its object the convenience of coupling the whole of the 
breaks of railway carriages together, so that the breaks may be applied from 
either end of the train by the couductor or engineman, without the work of 
turning the carriages at either terminus, which hitherto has been the practice, 
to suit the particular character of the break now.in use, so that the whole of 
the breaks may be applied at one and the same time, or to as many carriages 
as it may be deemed necessary to break at once. And the invention consists, 
First, in providing two a or flat bars of iron to each carriage, of 

iT 


together. The extreme 
at right angles, and take into a lever on the middle of the rocking 
centre of the carriage. On this same shaft, at each end, are placed double levers, 
and attached to these last-mentioned levers are placed four tapered bars or rods 
on each side of the carriage, the ends next the break blocks being turned at an 
angle, and provided with holes of sufficient size to receive pins or bolts attached 
to the break blocks, so that the ends of the tapered rods or bars may slide 
freely thereon. The above-mentioned rocking shaft is held in position by a 
fixed bar of wrought iron, extending from one axle box to the other, having a 
long slot cut therein for the purpose of receiving the slide attached to the side 
of the block, which also holds it in position, The action of this improved 
break block is as follows:—The required number of carriages having been 
coupled together in the ordinary manner, and the break rods at the same time 
coupled (where there is one continuous line of rod from one end of the train to 
the other), at whatever end of the train the break power may be applied, the 
whole of the levers upon the rocking shafts will be acted upon at the same time 
and press two of the hereinbefore-mentioned tapered rods on each carriage in 
opposite directions towards the break blocits, and also against the wheels, at the 
same time allowing the outer two corresponding tapered rods to slide freely on 
the before-mentioned pins or bolts attached to the break blocks.— Not proceeded 
wi 
7. J. ASHDOWN, Westminster Chambers, Victoria-street, London,“ Apparatus for 
maneeuvring and ships."—A communication.— Dated \st January, 
1866. 


This invention consists in the application and adaptation of a screw similar 
to a screw propeller, but so placed in the dead wood or after part of a ship as 
to work on a horizontal axis at right angles to the length of the ship, the said 
screw being caused to revolve either by connecting gearing from the ordinary 
shaft of a screw propeller, or i tly thereof.— Not proceeded with. 

12. P. S. BREIFF, /pswich, “ Fastenings for the permanent way of railways.”— 
Dated 2nd January, 1866. 

The patentee claims, First, the employment of a metal clip for securing 
flanged ails directly on to the sleepers or longitudinal beams without the use 
of chairs, constructed and arranged substantially as described with reference to 
the drawing. Secondly, forming jagged bolts for holding rails and chairs with 
the jags arranged heli or spirally around the bolt substantially as and for 
the purposes described with refe to the drawi 





17. H. Hrescu, Paris, “ Screw propellers.” —Dated 3rd January, 1866. 

The patentee claims, First, the mode of constructing the blades of screw 
propellers by generating lines forming curves from the axis to the circumference, 
comprising spirals of different degrees, of which he prefers those between forty- 
five and sixty degrees, and producing a hollow, curved, or spoon-shaped form 
of blade, the circumferential arc of which he prefers not to be less than fifteen 
nog more than@rty-five degrees. Secondly, the combination of these generating 
lines with a helicoidal directrix of increasing pitch, the increase of which he 
prefers not to be less'than one-twelfth nor more than one-sixth, 


Class 3.—F ABRICS. 
Including Machi and Mechanical 
Preparing, Manufacturing, Printing, 


i connected with 


3307. = LAYCOCK, Sheffield, “Looms for weaving.”—Dated 21st December, 
1 


This invéntion relates to such looms as are used in weaving the fabrics 
known as horsehair seating, or fabrics of a similar character, in which the hair 





or weft is inserted in the in orparts of a hair. The 
invention consists in the First place in the use of an endless chain or band pass- 
ing round wheels or 


inside by; hich 
petro Frapod the bo to them against the ship’s bottom and 
as a bearing surface to support centre of the apparatus. 


Ww 

ives to the contour of the ship. 

forms an independent water-tight joint of a double row of springs 

fitted between blocks as above described, which may be used in addition tu 

those on the apparatus, and on the waterproof cov A 

3323. E. CLIFTON, Bradford, “ Capsemployed in spinning.” —Dated 23rd Decem- 
ber, 1865. 


This invention consists in manufacturing or constructing caps for spinning 
metal tubing, cut to proper lengths, with an iron or 
ise, to fit the interior) driven into 
them -wholly in steel or homo- 
geneous metal. Also in having one or more grooves formed near the bottom or 
Open end, and the said head tempered. Also, after they are turned up and 
in having the outside of them electro-bronzed. By this invention caps 
cannot snip or indent by falling or being struck against the spindle or other 
hard substance, and the groove or grooves diminish the drag or friction of 
the thread on the cap, whereby the spindles or bobbins may be run quicker, and 
consequently produce more yarn thereby, The bronzing prevents corrosion 
forming on the surfaces of the caps by handling or otherwise by. moisture. 
Sowerby Bridge, ome * 
tus expanding or keeping fabrics straight in passing into, » Or out 
po al machine, or over, under, or upon such rollers.” —Dated 11th 
1865. 


This apparatus consists of a round shaft fixed at each end in two arms of a 

frame; there are two bosses with screw grooves therein fixed, one at 
each end of the shaft within the arms; and intermediate of these bosses are 
four other bosses loose on the shaft. To enabie them to run freely friction 
rollers are introduced to bear on the shaft, and across their circumferences slots 
are formed suitable to receive T-headed bolts or similar articles. There is also 
a series of wooden lags or segments suitably formed to cover the bosses and 
constitute a roller, which lags are in two lengths, notching into each other in 
the middle of the roller. These lags are secured to the bosses by T-fornied 
castings fixed on the inner surface of the lags, and fitting easily in. the slots ; 


i 


which it is applied to keep it straight, and the skew-grooved bosses are placed 
in suitable relative position to cause expansion at the proper time. The frame 
is capable of oscillation, and its pressure is capable of being adjusted by means 
of chain pulleys and weights, or chain, lever, and movable weight.—Not pro- 
ceeded with. 


3376. R. SMITH, Chorlion-upon-Medlock, ** Doubling, spooling, and balling ma- 
chines.” —Dated 30th December, 1865. ; 
This invention relates to the spooling and balling machines, for which letters 
patent were granted under G. Ermen and Kk. Smith, dated 3ist May, 1862 
(No. 1639), and consists in an improved method of giving the to-and-fro motion 
in spooling machines to the traversing bar upon which the thread guide 
holders are placed. 
3377. T. PARKINSON, Bury, Lancashire, “ Throstle machines and flys.”—Doted 
1865. 


December, 

This invention relates to throstle machines and the flyers used therewith. 
The First improvement is effected in the form and construction of the flys, and 
the Second improvement in the throstle frame. One of the improvements in 
the flyers consists in turning one of the legs of an ordinary two-legged fly up 
over the head, and thus making it take the place of the ordinary third leg, 
which is thus dispensed with. Another improvement in the flyers consists in 
making a screw socket in the head of a two-legged fly, and fitting an addi- 
tional third leg, with a hollow boss in its centre, therein. By these forms the 


required drag of the bobbin. To effect this a bush made of brass, wood, or any 
other material, is placed upon the spindle under the bobbin and near the lifting 
rail; the bushes have a slot on each side, for the reception of a pin fixed im the 
bottom of the bobbin. In conjunction with these busbes a bar is placed, 
running the length of the frame. Upon this har small friction rotary or slide 
or lift block are fixed, so that they can be adjusted to project from the bar 
more or less. A slight motion of this bar causes the friction blocks to touch 
the peripheries of the bobbin bushes above described, and thus give the exact 
amount of drag to the bobbin required, and which can be regulated to the 
greatest nicety by a greater or less motion of the said bar. For giving 4 cer- 
tain amount of drag to the boss and bobbin when the drag bar is out of gear 
he inlays or covers the bearing surfaces with discs of cloth, india-rabber, or 
other soft material ; in such case the bobbin is free to turn upon the boss. 


3378. A. and J. KNOWLES and J. BARRACLOUGH, Birstol, near Leeds, * Ex- 
i other vegetable substances 


contained in mixed 
fabrics.” —Dated 30th December, 1865. 

The object of this invention is to destroy the cotten contained in mixed 
fabrics more expeditiously than is now done, and for this purpose, after the 
usual process of steeping the material in acid, the patentees place the same 
within a cylinder made either of iron or copper wire, and placed over a fire. 
This cylinder slowly revolves on its axis (being actuated suitable 
and is fitted upon the inner circumference with eigh’ 
iron spikes to prevent the material or rags from rolling and getting entangled 
together. The ends of the cylinder are made cither of wood or of iron plates, 
and to each end a shaft is attached on which the cylinder revolves. 
its revolutions the cotton is quickly destroyed by the action of the heat. In 
order, however,-to prevent the wool from injury, water or steam, if preferred, 
is injected by means of a perforated pipe or pipes into the cylinder in such 
quantities as may be desired. When the cotton is sufficiently destroyed the 
wool resulting from the operation is cleanscd from the refuse cotton and acid. 
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3164, G. T. BOUsFIFLD, Loughborough Park, Brixton, “ Buttons.”—A communi- 
cation.— Dated 8th December, 1865. 

This invention consists in forming the back or “collet” of a button or 
ornament in such a manner that a detached stud may be forced through an 
opening in.the back or collet, which then springs over a shoulder or into 
notches on the end of the stud and secures the button or ornament in place. 
3146. J. PARKES, John-street, My tN London, “ Construction of hot- 

water dishes, hot-water ac." — 7th December, 1865. 


the interior surface or bottom plane of the dish a hollow strengthening piece or 
inward projection, forming a pillar of oval or any other shape or form, closed at 
its top and sides, but open at the base or bottom; this projection or support 
passes upwards until its top touches the bottom of the superior surface (or 
plate) of the dish. The support or pillar may be formed of one piece with the 
bottom of the dish, or a hole may be cut therein and a separate hollow piece be 
soldered or otherwise fitted in. When the boiling water is poured into the 
usaal orifice it fills the vacuum between the two surfaces, and surrounds the 
hollow vertical support, the effect of which support or strengthening piece on 
the lower part of the dish is to hold it, as it were, well together, while, as its top 
touches and supports the upper surfaceor plate (which the meat presses down- 
wards), no caving in or bulging out can occur.—Not proceeded with. 


3147. W. GROSVENOR, Rugby, ‘‘ Means or apparatus to aid in the teaching of 
arithmetic.” - Dated 7th December, | 


, 1865, 

In carrying out this invention the patentee forms the apparatus to contain, 
by preference, a pair of endless bands or aprons, though other numbers of such 
aprons may be employed. Each of these aprons is kept distended between a 
pair of rollers, and each apron has applied across it figures which are to form 
the sums or parts of sums to be exhibited by the instructor for the instruction 
of the pupil or pupils. Each apron has, by preference, two sets or columns of 
the figures, together with index numbers or other signs; but this number may 
be v: aprons, with these res and numbers or other signs, 
are enclosed in a case provided with openings, having slides capable of being 
removed, so as to expose one or more of the lines of figures of a column, or of 
two or more colamns, as the case may be, and there are also other openings 
with covers, which, when removed, expose the index figure or sign or index 
figures or signs. One of each pair of rollers is formed to receive a key or 
handle, by which a fresh row or fresh rows of figures and a fresh index figure 
or sign, or index figures or signs, are brought opposite the respective opening 
as desired. A table or tables of answers is employed with this arrangement, 
having to each answer an index figure or sign, or index figures or signs, corre. 
sponding with the index figure or sign, or index figures or signs, and with the 
row or rows of figures, determining the number of them to be exposed accord- 
ing to whether the arith ical proposition for the time to be executed is 
one of addition, subtraction, multiplication, or division, and is simple or com- 





3165. G. T. BOUSFIELD, Loughborough Park, Brixton, “ Machinery for cutting 
files.”—A communication.— Dated 4th December, 1865. 

This invention consists in giving to the rocking or tipping bed a gradual tip- 
ping movement from the most acute angle, with to the cutting chisel, 
which may be required to form the tooth properly at the point of the file blank 
to the more obtuse angle at which the said bed rests, and is held, while the 
chisel is cutting over the belly and towards the shank of the file in order to 
form the teeth, at the same relative angle with the on the point and 
tapering portion of the blank or upon the remaining portion of the same. The 
means of obtaining such gradual tipping of the bed may be varied, but it is 
conveniently accomplished by means of cams, or eccentrics, or templates act- 
ing on the bed progressively, according to the contour of the file blank plaeed 
on the bed. The invention also consists in so controlling the rolling or oscil- 
lating movement of the bed, by means of self-adjusting mechanism for adjust- 
ing and determining the position of the bed as the cutting progresses, as to 
adapt the cutting action of the chisel to the nature and general contour of the file 
blank which is being operated upon, and so produce the requisite depth and in- 
clination of cut uniformly on all parts of rounded surfaces of files, for which 
purposes the file blank on the bed, or a pattern or template thereof, or a cam 
action, is employed to govern or contro] the position of the bed, so that each cut 
of the chisel or cutter is governed bv the position of the part of the file blank 
which is next to be cut.— Not proceeded with. 

3166. E. WATTEAU, Middlesborough-cn-Tees, ‘‘ Screwing and tapping machines.” 
— Dated 9th December, 1865. 

This invention consists of a P tary whereby several bolts 
or nuts may be screwed or tapped at the same time, and each being, if needed, 
of a different diameter. The motion may lerived from a horizontal shaft, 
but by preference a vertical one is used, such shaft being driven by a steam 
engine or other prime mover. This vertical shaft rests in a bush of suitable 
metal on one end, and is supported in its position by passing through a revolv- 
ing table which moves in a V-joint on the bed-plate of the machine. By means 
of a bolt it can be clamped in any required position. To the vertical or hori- 
zontal already mentioned is keyed a toothed wheel, which gears into as many 
spur pinions or friction sheaves round its circumference as may be required, 
each of which gives motion by means of mitre wheels to a spindle at right 
angles thereto. The end or ends of such spindle or spindles are hollowed out to 
receive the head of a bolt or nut. The taps and dies are urged forward by a 
rack, or such other means as are usually employed in such machines, the frame. 
whereby they are carried being bolted or secured to the revolving 
table before mentioned. 


3167. H. A. BONNEVILLE, Porchester-terrace, Bayswater, ‘Construction of 
barometers.” —A communication.— Dated 9th December, 1865. 

This invention relates to an improved ion of b the 
advantages of cheapness, simplicity, and great sensitiveness to the variations of 
the atmosphere. A tube is provided at its lower extremity with an enlarged 
hollow reservoir of any sui » and whose upper’ end is open. The 
lower part, or part nearer the reservoir, is bent so as to form an elbow, and 
admit of intercepting the passage between the tube and the reservoir by means 
of a saitable quantity of liquid, which leaves a sufficient space in the reservoir 
for air or other gas in a more or less compressed state. In this manner the 
mercury or other liquid non-productive of vapour at temperatures 
would rise in the tube under of the air or other gas contained in 
the reservoir, or through any increase in the density of the atmosphere; and, on 
the contrary, the increased density of the atmosphere would compress the gas 
and lower the column of liquid.—Not proceeded with. 


3169. A. GRIVEL, jun., King’s-road, Chelsea, “ Safes, strong rooms, &c.”—Dated 
9th December, 1865 


This invention has for its object, First, a better and more effectual method of 
securing the doors of safes, strong rooms, and other similar depositories, to the 
surrounding sides, frames, or cases thereof than heretofore. Secondly, to pre- 
vent the doors being bored through or perforated by instruments ; and, A 
constructing the locks of such said depositories, so as to 
insure the locks being picked or opened by other instruments than the proper 
keys thereof. The details of the invention are too voluminous to be quoted 
here.— Not proceeded with. 

3170. W. JACKSON, York-road, Lambeth, “ Arrangements in the parts of sewing 
machines for using wax thread for sewing on the soles of boots and shoes.” — 
Dated 9th December, 1865. 

This invention cannot be described without refi 








to the d 


ss 





SS elies 
a 
ae 
fe 
He 
ii 
Hil 


T 
ei 
: 
| 
z 
; 
g 
4 
: 
a 
d 


= 
x 


C. BAYLIS, Alvechurch, Worcestershire, ‘‘ Fish-hooks.” — Dated 


F 


and despatch.— Not proceeded with. 
3179. A. BARCLAY, Kilmarnock, “‘ Apparatus for injecting and ¢ecting fluids 
and liquids.” —Dated 9th December, 1865. 
The patentee claims, First, the general arrangement and construction 
mode of combining the several parts of apparatus to be used for injecting and 
ejecting fluids, substantiaily as described. Secondly, joining together 
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causing the plates while undergoing the process to be perpen- 
dicularly from grease or flux employed through two or more pairs of 
rollers arranged as bed. Fourthly, the com . 


the patentee is enabled 
gearing below the surface of the metal or flux, as described. 


3186. H. S. MARSHALL, Highgate, ‘‘ Furnishing and adapting ordinary tables 
Sor playing billiards.” — Dated 9th December, 1865. 

According to this invention the inventor can take any ordinary dining or 
other oblong table, and, by simply placing cushions upon it, render it suitable 
for billiards. He prefers to provide a green or other cloth cover, which, having 
been laid over the table so as to form a level surface, he then lays on the 
cushions either in four or six pieces, and connects them at the corners by metal 
bridge-pieces, to which the wire stretchers of the pockets may be attached.: 
Not proceeded with. 


3188. W. W. HULSE, Manchester, ‘‘ Machinery or tools for cutting wood, &c.”— 
Dated 9th December, 1865 


This invention relates first to planing, tenoning, grooving, moulding, and 
sawing machines, and consists in placing the work on a table or which is 
or are fixed, or are adjustable vertically,and in which the slidéor slide carrying 
the cutting instruments or saws is or are traversed along the bed and the work 
by meansof a screw or screws, or by band orother convenient method. Those 
cutting implements or saws which revolve are driven by drums or pulleys, or other 
suitable means. A cross slide or slides placed itudinally or is or 
are provided for the lateral or vertical adjustment of the cutting implements or 
saws when necessary; or the cutting implements or saws are connected with 
lever arms which may be fixed or may be moved by a template or guide so as 
to form, shape, groove, or mould the wood or other substance, or may be 
readily moved out of the way for another operation. Several of these slides 
carrying the cutting implements or saws may be employed on one or both side 
and ends of the 80 as to several operations at the same time 
if desired. Secondly, the invention relates to mortising machines, in which the 
vertical tool slide or slides attached to a radiating or fixed arm is or are 
actuated by a lever or levers with a slotted or plain arm in which the crank 
works and imparts a differential or uniform reciprocating motion to and balances 
the tool slide or slides. In connection with the vertical tool slide, or indepen- 
dently of it, the patentee employs a rotating drill spindle, attached to a fixed or 
radiating arm, to drill holes in the wood preparatory to the action of mortising, 
which drill spindle may be traversed along the work, or the work traversed 
along the drill spindle by means of a crank or lever, or other similar means, so 
as to produce an elongated hole or mortice with semicircular ends, which may 
afterwards be squared by the tool slide if necessary. 


3189. T. C. ae, Dublin, “‘ Machinery for cutting paper.”—Dated 11th 
1 


> b 

This invention has for its object to cut sheets of paper by means of machinery 
into the forms required for making bags thereof. For this purpose the inventor 
employs one or more knives or blades, the edge or edges of which is or are bent 
into a form corresponding with the required configuration of the paper, in 
order to form the bags, which knife or knives he causes to slide up and down 
between vertical guides formed on a framing, which also carries a table situated 
underneath the blade or blades, upon which table is placed the paper to be 
acted upon, so that the edge or edges of the blade or blades, in descending upon 
the table, cuts or cut the paper into the form required.—Not proceeded with. 


3193. J. T. GRIFFIN, Fleet-street, London, “ Ruler.”—A communication.—Dated 
11th December, 1865. 


This imp ruler is posed of astrip of hardened india-rubber or ebonite 
of the length and breadth of the ruler required, on one side of which the 
patentee affixes a strip of vulcanised rubber. The strip is of the same length 
as, or a little shorter than, the strip of hardened rubber, but narrower, so that 
its edges are not flush with the edges of the hardened rubber. A ruler thus 
constructed is flexible; the vulcanised rubber when the ruler is in use rests 
upon the paper or other surface, and prevents the ruler slipping, while at the 
same time it raises the edges of the hardened rubber clear of the paper. 


3194. J. GODDARD, Hammersmith, “‘ Manufacture of folding shutters."—Dated 
11th December, 1865 


The patentee claims forming folding shutters of flaps of any suitable width 
or thickness, and of any suitable material, and by attaching or inserting a 
spring or series of springs to cause the said flaps to fold on to each other as they 
enter the receptacle prepared for them below the opening to be closed by the 
said flaps, as described and specified. 


3200. H. K. YORK, Cardiff, “‘ Machinery for finishing rivets.”"—Dated \\th 
December, 1865. 


, 1865. 

For the purposes of this invention a machine or lathe is constructed suitable 
for receiving, holding, and cutting ordinarily formed rivets, so as to render the 
heads of rivets of a uniform shape and size, and at the same time ensure the stems 
being correctly centred, and the rivet clean under the head. A mandril similar 
to an ordinary lathe mandril is employed, having one bearing and a back 
centre. On this mandril is a loose pulley or drum which is applied to a friction 
cone which is brought into contact with 
the cone by a lever, by which, when desired, motion is given to the mandril by 
stem of each rivet is received into and held 

following construction :—A disc or face plate is fixed to the 
this disc has a slot formed in it in which two holding jaws are 
capable of being moved to and from each other, and to the centre of the disc. 


gearing with a central wheel, which revolves freely on the mandril 
On this centre wheel is a hand wheel by which it can be caused to rotate by the 
workman. The end of the mandril is hollow to receive the end of a rivet 
beyond where it is held by the jaws. When the stem of a rivet has been intro- 
duced in the chuck, the hand-wheel is turned, and the two jaws are caused to 





upper surface of the head till the other has performed its cut, and 
cutter after making its cut becomes or acts 

of the rivet when the lower tool is shaping the head. 
of the rivet is completed the lathe is stopped, the brake on 
ed, and the rivet at once released.— Not proceeded with. 
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in forming double fish-hooks , 
are capable of springing apart, so as to hook and capture the fish with ease 
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3215. A. V. NEWTON, Chancery-lane, London, ‘‘ Machinery for manufacturing 
bolts and rivets.”—A communication.— Dated 12th December, 1865. 
This invention cannot be described without reference to the drawings. 


ot. 8. Rasen. Lenopeet “ Door mats, flesh and bath brushes, made princi- 


tions or compounds, are formed or constructed so as as to present a considerable 
number of edges, points, or exposed surfaces, by being split, notched, bevelled, 
pointed, or otherwise formed with ornamental or other terminations for the 
purpose of 


manner.— Not 
— 2a, East-road, Hoxton, “ Sewing machines.”—Dated 13th Decem- 


. 1865. 

This invention relates to the application of sewing machines of what may be 
termed a thread holder, inasmuch as that it causes the thread to be held or 
gripped during a certain period of the revolution of the machine, and at a point 
near the needle, whereby it better insures the throwing out of the loop through 
which the shuttle or second thread carrier passes, and prevents the missing or 
slipping of the stitches so frequently made in ordinary machines. 

3218. F. B. D@RING, Bay: , “ Machinery for boring rock, &c.”—A commu- 
nication.—Dated \3th December, 1865. 
ing machinery as 


ion. 
bori hereafter 
ital shafts forming side supports the patentee 


This invention consists in 
described :—Between two horizon‘ 
fits horizontally a steam or air cylinder; one of these shafts 


is threaded for the 
purpose of moving the cylinder forward as the work proceeds, a piston works 
in the cylinder, and carries a piston rod which the front end of 


has a drill or other boring tool fixed on its front end. ‘He 


the rock. 


3222. G. E. and A. A. ATKIN, Birmié “* Machinery indi: t 
Srame, So, SN, STEPS hand, back, and other Eanthatn f 4 


This invention consists in mounting upon a substantial base an ordinary 


mover which may be obtained from steam, water, or other auxiliary or 
nient power. In connection with base or support for the lower stone the 
tees two strong vertical st: y prefe of cast iron, planed 
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1865. 

After that process in the manufacture of felt 
material, and technically known as basining, it has usual 
into hot water and compress it by the hand by rolling it round 

instead thereof, to 


invention consists in suspending in front of an ordinary 

rods or cards which serve to support a footboard or treadie. 

treadle is placed below the seat of the swing. 

3231. W. WINTER, Leeds, “* Bearings of certain wheels and pulleys.”—Dated 14th 
1865, 


This invention consists in the 
betwixt the fixed stud and the boss 


ran steadily on their studs or and 

tear and liability to breakage of the teeth,as in the case of gear wheels by 

their present loose fitting. 

3240. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Applying 
waz to the threads used in sewing machines."—A communication.— Dated 
14th December, 1865. 

In performing this invention wax in a liquid or semi-liquid state is supplied 
to a receptacle formed in the shuttle race at or near the needle throat. The 
upper or needle thread at each descent of the needle into the 
Se a ee with the wax lying therein.—Not pro- 





3241. J. LANCASTER, Portsea, “* Manufi e of navy, yachting, and other sea- 
men's hats.” — Dated 14th December, 1865. 
The object of this invention is to produce a light and more durable hat of a 
inventor proposes to employ 
. The calico is 


rim. The entire outer 


4242, H. G. FAIRBURN, St. Luke's, London,‘ Machinery for compressing and 
solidifying coal, clay, &c.”—Dated 14th December, 1865. 

This invention consists in the construction and employment of metallic dyes 
or moulds arranged horizontally upon a solid framework or bed, in connection 
with a fixed steam cylinder or other motive power, upon each outer end of 
which a compressing plunger is fixed, so as to work freely 
casings or moulding trunks of rectangular form, corresponding with the shape 
of the plunger; working longi therewith.and in direct line of motion 
with the same, by the action of which an alternating movement or stroke of 
the plunger is produced, thereby ing its pressure on the substances afore- 
said, admitting at the same time of a supply and discharge to and from the 
moulds being maintained through the medium of a trough and hopper 
with self-acting scrapers for bringing the forward to the mouth of the 
dye. A supply of surcharged steam is admitted to the materials when required 
by means of pipes or otherwise, as also a series of intervening plates dividing 
the substances transversely into blocks, which are forced through the moulding 
trunks by the action and pressure of the plunger along with the fuel, and are 
again brought forward by hand or otherwise and or arranged within a 
vertical column, so as to descend by their own gravity, thus taking their orde’ 
and position in the moulds as the plunger is thrust forward and withdrawn. 
3243. W. RosInson, Wembdon, Bridgewater, ‘‘ Apparatus for mixing materials.” 

—Dated 14th December, 1865. 

This apparatus may be said to be an improvement on the machine known as 
a rumble, used for producing an 
about in a cask or other receptacle; it usually consists of a cask 
an axis, on which it is rotated slowly. According to one arrangement of the 
apparatus the patentee mounts two frames, one within the other, to bold the 
cask or receptacle on axis in the manner of gimbals, so that the cask or recep- 
tacle shall receive rotary motion on its own axis, that is to say in the direction 
of its circular form, and also end over end, and in all positions intermediate 
thereof, by the rotation of the main axis, which retains the same position, 
while the cask by the action of the machine passes gradually through the 
succession of positions mentioned ; thus the cask will be placed in angular 
positions intermediate of those positions mentioned by simply turning the 
inner frame on its axis either by hand at intervals or by gearing. 


3252. se EEN Staines, *‘ Manufacture of floorcloth.”— Dated 15th December, 
1 


It has before been proposed to remove the irregularities on the surface of 
floorcloth, and to finish the surface thereof, by grinding it with a 
or in some similar manner. Now, according to one part of this invention 
inventor employs cylinders covered with points, and caused to revolve at a 
high speed in contact with the surface it is desired to finish.—Not proceeded 
with. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

GLoom THROUGHOUT THE IRON TRADE: The Long Continuance of 
Dear Money Bringing Down Ironmasters and Hardware Mer- 
chants: Additional Failures—THE MASTERS AND THE MEN: 
Refusal of the Men to Accept Lower Wages to Secure Orders— 
Repuction In Waces NgEaR AT Hanp—Piac Iron: Wine 
Furnaces Blown Out : Failurés ified--IRON AND COAL TRADE 
ABOUT DuDLEY—HARDWARES: ities Specified—THE AMERI- 
CAN AND AUSTRIAN TARIFFS. 


Tue depression of last week has more than kept up since Thursday 
last. The gravity of the position in which the trade of this 
district is now found is appalling. Scarcely a day passes without 
a suspension being announced, and nothing but lcss restriction by, 
first, the Bank of England, and next by the other discount houses 
of the country, will prevent further additions to the already long 
list of failures. Men who have through the four panics 
since 1827 complained yesterday (Thursday) in Birmingham, and 
on the day before in Wolverhampton, that the existing pressure 
surpasses all that have gone before. On one of those occasions 
only did discount remain at 10 per cent. for eight weeks, but on 
neither of them at 10 per cent. for eleven weeks, as now. The 
difficulty of obtaining accommodation is without parallel—one 
month’s bills of sound men being unnegotiable in numerous cases. 
Very few orders are being given ou‘ in any direction; buyers and 
sellers are equally loth to do business. As many as nine blast 
furnaces have been blown out in the past few da: Five have 





been put out compulsorily, and four from motives of policy. 
A further reduction in the make of pigs is being arranged for. 

all hands stocks are increasing at makers’ works, and remain 
largein the hands of consumers. The orders for finished iron are insuff:- 
cient, even at first-class works, to afford morethan half-timeem loy- 
mentthroughoutthemillsandforges. Inmany mills even lessis being 





: 
‘ 
ih 
3 
B 


continue to display the un 
described above, as relating 
long before the necessity for a reduction is forced upon them in a 
manner the most distasteful. Believing that this slackness 
of employment must soon arise, and that it will have the desired 
vow Paks to onalinen Shaves wal 
stand aloof from the movements by the masters in 
— Sa 


forth many expressions ym 
ha ee aay me on that day and at 
y, for Captain Bennett is much respected wherever he is 
own, and he has been many in the 
uired wealth by his en’ and ind § 
er two furnaces are those of the Rhos 


has of bei 

failure has arisen out of this, in the of Mr. W. 
well, and the liabilities are put down at £100,000. The responsi- 
bilities arise from certain engagements connected with the firm of 
Cresswell and Son, which was converted into a limited liability 
— about fifteen months 

Ae gia Iron Co., aur Delle, have also been brought to 
a standsti 

Of the iron and coal trade in the Dudley locality it is thus re- 
ported :—Pig iron is receding in and few sales can be effected 
except at a sacrifice. The puddlers and forgemen have been doing 
but little work on account of the warm state of the weather. The 
number of orders on the books, however, are anything but satis- 
factory, and would scarcely keep the works on time. The 
coal trade is in a languid state, and will remain so, to a certain ex- 
tent, during the quarter. Ironstone keeps in fair request at our 
last quotations. 

There are very few branches of the hardware trades in South 
Staffordshire respecting which it must not be reported that they 
are in an inactive condition. Factors and merchants are receiving 
very few orders, and therefore are unable to give many out to the 
manufacturers, who have been were throughout the month 
chiefly Loe orders previously received, and who are beco in- 
creasingly slack of work as the month closes. This state of 
is due in chief part to the long continued high price of money, 
and the consequent difficulty on the part of bankers to afford the 
usual help to traders generally. As a result everyone is limiting 
his to the ble extent, and merchants who 
have orders on hand on foreign ones aaees te ae in all cases 
in which to do so would be-te run any pecuniary Two facts 
that have just come to our knowledge will show that a different 
state of things cannot be looked forward to while the 
monetary pressure lasts. The hardware quarter-days have 
since our last. One factor, who is exemplary for the punctuality 
with which he meets his payments, made it known to the manu- 
facturers when they recei their quarterly ag ont that the 
money with which he was then discharging his ties he had 
had to give eleven cent. for. other fact is that a 
leading South Staffordshire bank, with whom a manufac- 
turer there, whose position is beyond question, has always been 
accustomed to > tune, have just even on those 

to cash his one month’s bill for only between £70 
and £80, replying that they had left off cashing all such bills 
for the present. The di ties of manufacturers and factors in 
monetary matters were’ never greater than they are now; and 
every week they become increasingly severe. Relative to the 
future, grave apprehensions are entertained of the result of the 
protectionist movement a the United States in pares new 

u 


tariff, given at | week. Makers here 

which the advance is t are being Af ft .. 
the delivery of the wares ref: to; and that is ing several 
of them very active at this moment. Amongst the articles upon 
which the proposed duties are a ey ae we may mention 
common currycombs. On these the would be 100 per cent., 
but upon the best class not more than 20 per cent. On padlocks, 
for instance, the advance would be about 40 per cent. On Wed- 
nésday much gratification was expressed amongst hardware 
manufacturers so soon as it became known that the American 
Senate had adjourned their consideration of the bill till December 
next. We may now say — “Sufficient for the day is the evil 
thereof,” and leave December to take care of itself when it comes. 
Whatever may be the course pursued five months hence, it is an 
inexpressible relief to have the matter shelved for the present, 
ps we have quite enough doing at home to occasion gloomy 
‘ore , 

The following, also, is a somewhat cheering item upon a cognate 
subject. Important information is to hand respecting the treaty 
of commerce in course of ——S between England and Austria. 
As > a im le _ the o—, + | —_ to 
give its full attention during the war e fixing of the specific 
rates of duty contemplated in the arrangement between the two 
countries, it has been agreed ie ip. ag oe ee of 
the negociations until three mon Austria shall have made 
peace with her enemies. When that period has expired it is 
intended to resume the sittings of the International Commission, 
so that the new tariff, as it may be ultimately settled, shall come 
into operation eight months after the Commission recommences its 
labours. It therefore follows that if the armistice now prevailing 
leads to a cessation of the war, the new tariff will take effect in 


about a year. The stipulation contained in the treaty 
of December, 1865, which secures to British sub; the privileges 
accorded by Austria to the most favoured nation, hg me 

ers 


from the 1st of January, 1867, in such a way that 
shall in no case pay higher duties on to Austria 
than those fixed | by the tariff of 1865 between Austria and the 
Zollverein. 

Business in the several localities may be thus reported :—In 
Wolverhampton the ironfounders have received a few orders this 
week for enamelled hollow-ware for the Australian market, but 
oe Oe branch of manufacture is considerably under the 
average in point, of activity. The brassfounders have benefitted 
Senn eee Gee Sra metal, which has 
had a tendency to stimulate the The of lock fur- 
niture has not been reduced here, although, in ham, the 
fall in copper has caused a reduction in the price of those articles. 
The present Bi discount is 65 per cent., and that of 
Wolverhampton 62) per cent. It is expected, , that 

per will soon ience an advance, The lock trade is 
queer, although as yet the artisans are having full employ_ 


the average in the rim, deed, and morice branches,” The pode 
lock makers have few orders for America, andthe Hast Indies 


to since last the condition 
aflaish either es om (enchate Sof cutbir tien eteioae 
descriptions of ware, 

A meeting 





Mr. Savin, THE Great Raitway Contractor: Important 

Decision—V ALE OF NEATH AMALGAMATION BILL—BRISTOL AND 

Sourh WALES WaGon Co, (Limrrep)—West oF ENGLAND AND 

Sour Wags District Bank—Ruos HAut Iron Co. (Limrrep) 

ee or COLLIERS — THREATENED VISITATION OF 
OLERA. 


EE changeabloness of affsize ca the Continent are so frequent 
that it is ly possible to foretell one day what the next may 
of the proposed exesicton evvnted a fosling of oupetionsys "end 

arm: a o! ; and 
now Vag by authentic news that Leseeie > 
Se, ane eee Cay Se oe of 
& permanent peace. hoped prove true, for 
undoubtedly thé iron trade requires something to stimulate busi- 
ness. Although a few orders have come to hand from some of the 
place on home ac- 


Een tnd perl i 'ey mach dope 
coun’ m t 
several of the makers have bogun to reduce their h- 


tion to are, theref: that things will 
soon to mend; that as Russia is not likely to become 
entangled in the meshes of war more orders will find their way 


market 
American demand, and the ee of the future with the East 
more cheering, makers will Pp in a position to tide over ex- 
isting difficulties until a reduction in the rate of discount and a 
restoration ef confidence in the commercial world 


of British North America continues steady, and there is not much 
doubt that transactions on account of South America will shortly 
become more active. The markets of northern Europe are taking 
a moderate quantity, and a few orders to complete old contracts 
have been received Italy. The sales of pig iron are getting 
smaller, prices tend downwards, and the make is 


is every 
eer commencement of the ensuing month they 
ee en ae NY Oe Se 
Tin-plates command a better and the future prospects of 
the tad ae more eeouraging. 
The demand for steam coal, on foreign and home account, 
i oe The consumption of house coal has 
» f in last wook’s Em EE 
nn 8 ENGINEER t 
Bg tinge ty Ss Ay, 
t . Henry Bailey, ° ’ 
whereas it should have been Mr. Crawshay Bailey, M.P. Mr. 
Henry Bailey has cinco then entered upon tho 


ment. 

Mr. Savin, the + railway contractor, owing debts to the 
amount of £2,500, executed a deed of inspectorship in favour 
of his creditors, which was registered under the Bankruptey Act 
of 1861. An pas was le against the registration to Mr. 
Commissioner burn, on the ground that with regard to 
several of the creditors the deed did not wnay with the orders of 
the Bankruptcy Court, inasmuch as it di 
addresses, and this did not enable their alleged debts to be 
verified. The commissioner ordered the registration to be can- 
celled. The Act of Parliament says nothing about the giving 
creditor's addresses, and an was made against the commis- 
sioner’s decision to the Lords Justices. Their lordships thought 
it was in the power of the learned commissioner to annul the 
registration, but that it was not incumbent on him to do so. The 
appeal to him, however, was not made till ten weeks after the 


deed was saree, ond their lordships thought that appeal was 
too late, and the ‘ore diacharged the commissioner’s order. 


a 


The Vale of Neath Bill the House of 
Lords on Monday. Three tors of the Vale of. Neath Com- 
pany have been a ited to act on the Great Western board on 
all matters with the line for the next two 

We understand that the directors of the Bristol and South 
Wales Wagon Com: (Limited), have determined to declare a 
dividend for the -year ending the 30th of June, at the rate of 
ten per cent. per annum, with the addition of one bonus, 
and to carry forward a large sum to the current year's 


and way eh tage 
-year ending at 
the rate of ten per cent, per annum, being five por oom. on the 





half-year, or 15s. a share, 
A petition for winding up the Rhos Hall Iron Company (Limited) 


ee een. 














THE ENGINEER. 





busy times of industry had no system of drainage, and the water 
supply for domestic purposes was only such as was procured by 
hand from the rivers or streams. In fact, during the summer 


months we bog nearee, and in ag A instances a very exp: azine 
artic! , however, things have changed. erthyr, 
Aberdare, tl ether towns there are now boards of health, and 


a complete system of drainage has been introduced which, if not 
fully completed, is not far short of it, and the inhabitants are 
supplied the establishments of water-works, with a plentiful 

uantity of water for both domestic and sanitory pu es. In 
fact, during the last ten years the iron and coal producing districts 
have made rapid strides in sanitary improvement, and it is doubt- 
less mainly owing to this that South Wales has been of late so 
free from epidemic and contagious 


SCOTLAND—ITS TRADE AND OPERATIONS. 


ry _, (From our own Correspondent. ) 
Tue Guascow Pic Inon MARKET—SHIPMENTS OF THE WEEK— 
MANUFACTURED IRON—IRON EXPORTED DURING THE PAST WEEK 
—THE CoaL TRADE— SHIPMENTS DURING THE PAST WEEK—THE 
Guascow CoTron Market—Cotron YarRNs—PIEcE Goops— 
PRINTED Goops— DULL TRADE ON THE CLYDE—THE JOINERS IN 
GALASHIELS—NEw SteaMER OLGA— CONTRACT FOR A NEW 
STEAMER—REDUCTION OF MINERS’ WaGES—STRIKE AMONGST 
THE MALLEABLE IRONWORKERS—THE GLASGOW MusEUM AND 

POLYTECHNIC. 
Tue pig iron market continues quiet, and prices are much the same 
as rt! day week. The following are the prices current :~Mixed 
Nos. Warrants, 52s. 3d. to 52s. 6d.; No. 1, G.M.B., 58s. 3d. to 
53s. 9d.; No. 3, 528.:3d. to 52s. 9d.; Gartsherrie, No. 1,- 63s.; 
Coltness, No. 1, 61s.. The shipments of this week considerably 
exceed those of the corresponding week of Hast year: foreign and 
twise were as follows :— 








Ports, Foreign. —  Coastwise, Total. —— 
Tons. Tons, Tons. Tons, 
Glasgow... «2 ++ 1,499 oe «63,191 oo |6=—: SOO * 1,605 
Port Dundas... .. -_ oe 115 te 115 oe 15 
Bowling .. oe — +e No return. .. _ ° 422 
Greenock eo co 66 _ oe 697 oe bead 
Ardrossan... bil 3,555 ve 4,066 or 5,993 
Troon ss e+ oe _ None. o _ ° 333 
Ayr oo ee ee - 534 w 538 oe - 
Grangemouth*® .. ,610 40 oe 1,070 oe 938 
Watt oe bee S789 58 20-5 9769 4g 29.68 
Alloa & Charlest'n a= +. Noreturn. .. 7 ee 412 
Bo’ Poe oo ee ea 70 ‘ 916 » s. 235 
Burntisland .. _ +» Noreturn. 4. - oe 15 
Total .- «. 6,212 oe 6 949 es 43,161 ee 12,296 


* Besides 330 tons sent to Leith for transshipment, 
+ Besides 350 tons sent to Leith for transshipment, 


The market for manufactured iron is without inquiry. For 
shipping iron there is more inquiry, but shipbuilding iron is not 
in request, and most of the. boiler-plate mills are working short 
time. The quotations remain without alteration. The quantities 
of iron exported to the following ports last week were as follow : 
—From Glasgow to Bombay—cast pipes, 43 tons ; to Bordeaux— 
pig, 275 tons; wrought, } ton; to Buenos Ayres—bar, 6 tons ; 
castings, £23; galvanised iron, 20 tons; to erara—cast 
hollow-ware, 324 tons; east, 1 ton; wrought cane punts, 5 tons ; 
galvanised, 13 tons; to Dieppe—pig, 145 tons; to Fray Beutos— 

ig, 10 tons; bar, 13 tons; cast, 64 tons; plate, 7} tons; nails, 

; to Havre—pig, 115 tons; bar, 13 tons; cast pipes, 101 tons; 
wrought tubes, 1} tons; to Melbourne—pig, 101 tons; bar, 12! 
tons; cast pipes, 224 tons; ht rivets, 2 tons; ditto cast 
bushes and axle arms, 3 tons; to Monte Video and Buenos Ayres 
—cast- pipes, 10} tons ; hoop, 334 tons ; shells, £20; to Montreal-— 
pig, 50 tons; bar, 450 tons; castings, 32} tons; hoop, 15 tons; 
angle, 4 ton; malleable, £13; tubes, 114 tons; to Negapatam— 

ised, £35 ; cast railway sleepers, 1,110 tons; to New York— 

pig, 350 tons ; cast pipes, 15} tons ; to Singapore—bar, 724 tons ; 
to Valparaiso—castings, } ton; cast manufactures, 4# tons. From 
Greenock to Quebec — pig, 790 tons; bar, tons; cast, 
12} tons; to rinidad—bar, 19} tons; cast bars, 2} tons; 
ditto bushes, £9; ditto columns, 54 tons; ditto pots, 2 
tons; ‘wrought staples, } ton; ditto tires, 2 tons; gal 
roofing, 5 tons; sheet, 1 ton; screws, 4 cwt.; wire, 2 tons. 
From Ardrossan to Marseilles, pig, 315 tons; to Nantes, pig, 484 
tons.. From Grangemouth to Cronstadt, cast pipes, 263 tons; to 
Dunkirk, pig, 420 tons; to Odense, pig, 85 tons; to Rostock, pig, 
50 tons; to Rotterdam, pig, 330 tons. m Leith to Amsterdam, 
Antwerp, and Copenhagen, pig, a quantity; Cronstadt, pig, 411 
tons; Dunkirk and Hamburgh, pig, a quantity; Mandal, pig, 3 tons; 
Rotterdam, pig, a quantity; Svenborg, pig, 30 tons. 

In coals the trade has been v ttled in q of the 
dispute about miners’ wages. e orders received for home use 
a | shipping have been few and for small quantities, whilst prices 
are —s The — are about sixpence per ton lower. The 
followi vices of coal shipments show an amount somewhat in 
excess of the corresponding week of last year. The returns are:— 





Ports. Foreign. © Coastwise. Total. © Stumeeelt 

Tons, Tons. Tons. Tons. 

Glasgow os ce «+ 355 2. «. 3397 2. oo 3,593 2. oo. 4,703 
Vort Glasgow .o «2 SOT 2 «2 = co eo 507 we oe 806 
Greenock .....cc . cc ESBS co co = co co 5885 1. oo = 
Ardrossan .. oe «¢ 482 «2 oe 2,618 we o- 3,190 .. .. 3,208 
Irvine .. es ef = ee No Return oo ve 20. 
Troon... .. .. «+ 5650 .. o- 5,089 .. .. 10,089 .. .. 7,762 
BBE 200 0c ts oo « NoRetun 1... = ww = 
Grangemouth .. .. 2,378 «2 o« — oe 2,978 4. «, 3,045 
SON etin: §— peace soils, of tae 
Total .. 15,420 2. oe 31,727 oe 00 27,147 os 02 21,260 

Coals exported to the following ports last week :—From Glas- 


gow to Bordeaux, 322 tons; to Demerara, 481 tons; to Monte Video, 
&c., 400 tons; to Singapore, 151 tons. From Port G to 
Quebeo, 507 tons; to To , 8 tons, From Greenock to Quebec, 








the bn 
12s, 9d.; 129s, 14s.; 149s, 


request during the week, and 
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on the Clyde have very little to look forward. to 
present work on hand is finished. In many instances 
already paying off men, or, what is the same thing, they 
i had previous to the holidays, 
are few far between. 
the coming winter appear to be very gloomy in- 


‘he joiners.at Galashiels have been, successful in their. applica- 
tion for an advance of wages from 5d. to 54d. per hour. 

On the 20th inst.,a fine new steamer, named the Olga, arrived 
in the Clyde in tow of. the-steam tug Conqueror from Waterford, 
where she was built, pres yy Tos getting her machinery on 
0 sie ty. pod pay property a ie Secon elacoon, 

was ; is the 
oot is intended tants betwixt London and Russia. 
Messrs. Robertson and Co., shipbuilders, Greenock, have con- 
tracted for the construction of a new steamer to be placed 
on the Campbeltown and Glasgow station in connection with the 
Celt and Druid. The new steamer is expected to be ready early in 


A general reduction of wages has now taken place amongst the 
miners in the Coatbridge district. After a struggle of nearly two 
months’ duration, the miners employed at.the Rosehall Collieries a 
few days ago resumed work upon Mr. Addie’s terms, viz., 3s. ot yer 
day, being a reduction of 9d. upon their former rate of wages. The 
men left the pits for an advance of 1s. pershift of eight hours. The 
Legbrannock, Carnbroe, Ste’ i 
Larkhall, and Milnwood colliers, 
mepting», have also submitted to a reduction of 1s.. per day from 
their former wages. The miners employed by.Mr.. Simson at 

are on strike.in consequence of their employer having 
resolved to reduce their wages. 

A number of the makers of malleable iron have given notice to 
their workmen that they intend to reduce their wages ls. per ton 
on puddling 10 per cent, on mill-work. The workmen, we 
are sorry to state, have determined to stand out against the 
reduction, 

The Museum and Polytechnic Exhibition in Glasgow continues 
, to be well supported; the time spent in visiting it is well. repai 
although the models of machinery are rather commonplace, an 
not quite up tothe mark. On the right of the entrance, on the 
ground-floor, a number of of stéam and sailing vessels are 
exhibited; amongst others, very beautiful models. of the steamers 
Lynx, Stag, and Elk are exhi 'y Messrs. Denny Brothers, 
Dum m. In the centre of the floor stands a large tank and 
well ornamented with a fountain, plants, &c., and into the well, 
about three times a day, descends a diver fitted with Siebe’s patent 
diving dress, On the left is to be seen engines.and machinery in 
motion, and one of pe: igh ow engines; and the walls are decorated 
with a number of good a otographs of first-class machinery. 
The first gallery is occupied by Indian models, statuary, jewellery, 
carved. work, stuffed animals, &c., and a, ent room. In 
the gallery is to be seen a.system.of stratified rocks, 
fossils, curiosities of various descriptions, and a concert hall, in 
which twice .a day very good vocal music maybe heard. The top 
gallery is devoted to the exhibition of ary &c., where can 
; sa the charming painting, by Noel 
o’ Yarrow., 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE Raruway *— 
GRIMSBY—STATE OF TRADE: South Yorkshire : Sheffield: Raitl- 
way —GRIMSBY AND THE CONTINENT—RAILWAYS IN 
THE East MIDLANDS-—SLUICES—YORK INDUSTRIAL AND ART 
EXHIBITION — NortH-Eastern District: The Northumbria 
Steam Yacht: Shipbuilding at Hartlepool. 

THE report Paes. to the shareholders in the Manchester, 

Sheffield, an 

meeting on Wednesday, stated several facts of interest. The 

revenue of the compen increased in the six months to the 

extent of upwards o' £60,000, while the working expenses expanded 
to the extent of £26,115. The directors, in commenting upon the 
latter increase, observed :—‘‘ The increase of £8,313 in the locomo- 
tive department is partly due to the general rise in the wages of 
classes of labour, and to the increased cost of materials. Some 
increase is caused by the extra amount of work done, the accounts 
showing that 330,284 tons of goods and minerals, and 277,227 pas- 
have been conveyed in excess of the tonnage and numbers 
in the corresponding period of 1865. The increase of £3,673 in the 
permanent way department is owing partly to the increased cost 
of labour and materials, and partly to an unusual amount of 
renewals, more particularly on the South Yorkshire Railway, 
where several of the bridges originally constructed of timber are 
being renewed in stone and iron.” It has been a matter of much 
disappointment that the company has failed to obtain parlia- 
mentary sanction to its Manchester Central Station scheme. 

It cogs Oat in the six months June 30th the wharfage 
dues co’ at, Grimsby amounted to £4,419, or £248 more than 
in the corresponding period of 1865. The quantity of coal shipped 
pry [aap ssa ing June 30th showed an increase af 
34,956 tons, as com d with the corresponding period of 1865. 

The trade of the on markets from the South Yorkshire coal 
district has been more than the average for the season of the year, 
owing to a still further advance in the price of sea-borne coal. For 
the eastern counties many orders come to hand. For Sheffield a 
fair tonnage has left the locality. The Lancashire and Yorkshire 
Railway Company are taking much more than the usual a sy 
for Goole for export to Rotterdam, but as regards Hull a | 
Grimsby trade has been rather quieter. The coke trade is active, 
and the article is sent away as fast as it is drawn from the 
ovens. There are complaints as to the state of*trade at Sheffield. 
Some few houses have pushed on American orders in the hope of 
get ing the goods in before the new tariff comes into operation, 

ut o consider it too late, se are entent ee 

There is no improvement of im ce to notice in the tion 

of other foreign markets, which, on the whole, are far from satis- 

factory. The home orders are still small, The London 








market is below the average, and the aielscton factors are send- 
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| 


x 
aj 
i 
BE 
E 


: 
i 


F 
i 
Jee 
ui 


i 


is 


? 


gs 


a very bad expo and involvi t 
An industrial fine art: exhibition was opened at York on 
Tuesday, in ‘a temporary edifice which has been erected at a cost 
of £10,000. The Prince and Princess of Wales will visit the 
exhibition on their journey to York next month. 
ith regard to North-Eastern matters, we may note that the 
steam yacht Northumbria, recently launched for R. Stephenson, Esq., 
has been fitted with her machinery, which was manufactured at the 
works of Messrs. Stephenson, Newcastle. The engines, which are 
strongly built and ly finished, are of 70-horse power, and 
have two boilers capable of being worked to 301b. to the square 
in They are surface-condensers, and are fitted up with every 
improvement for economy of fuel and securing a maximum of 
aoe On Saturday the yacht steamed away for Cowes. Messrs. 
alton and Gowland, owners of Thorley Collieries, have com- 
menced shipping their coal in-screw steamers of theirown: The 
first vessel; the Ludworth, left Hartlepool on Thursday, and 
another steamer. will shortly be added. The shipbuilding trade 


has been more or less affec the strike in the iron es, and 
a great have id off in all the Lapamy fa yards. 
At Messrs. Pile, Spence, and Co.’s, however, there are four or five 
large vessels.in various stages of completion, all being ordered; and 


there are several screws undergoing extensive alterations and 
repairs. At Messrs. Richardson, Denton, Duck, and-Co.’s, opera- 
tions are equally active, and there are three vessels on the stocks, 
one of which, a vessel of 1,500 tons, is nearly ready for launching. 
The engine works in connection with this firm continue brisk, and 
there are orders for a large number of marine engines. The cattle 
trade ison the increase, and the West Hartlepool and the Queen 
line of steamers some hundreds of head of cattle every week 
from Hamburgh and’ Rotterdam. 
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THE BELGIAN IRon Trape.—(From our Correspondent.)—The 
great Belgian vem Sony are still working up for the most part 
ipally on Russian account. This has ted 
stocks from accumulati and it is understood that d ing the 
last few days some fresh orders have been received. In the Liége 
district, however, orders continue scarce, 
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employed in making the corrections, and much of its time | before her heterogeneous of sailors, scientific men, 
THE ATLANTIC CABLE. is thus wasted. fs cablemen, and city clerks could land and mix with the Angli- 
Arter an interval of eight years the old and new worlds} After many years of anxiety and much discouragement | cised residents and the igi The former are a half- 
are again connected by a slender wire laid between two free | the directors of the Atlantic civilised, hard- ing, and inking community, not 


nations, at a time that all Continental Europe rings with 
the roll of the drum and the tramp of armed’ men. 
Whether the time will ever dawn upon the earth when our 
resent semi-civilisation shall be superseded by a state of 
igher ay and intelligence—when war shall be no more 
—is a problem to be solved by the future; but any step 
tending to break down the barriers of isolation between 
different nations hastens the desired end. The first mes- 
flashed through the Atlantic cable of 1858 said:— 
“Glo to God in Any seed Earth Peace, Goodwill 
towards Men;” and the message through the present 
line, from Cyrus Field, expressed a hope that the cable 
wonld prove “a blessing to all mankind.” At present 
there is no through telegraphic conimunication with New 
York, the cable across the Gulf of St. Lawrence having 
been broken for some time; but now that the main line is 
laid attempts will be made to repair the other, and a length 
of Jast year’s thin Atlantic cable will also be laid between 
Newfoundland and the island of Cape Breton, Fe to-night 
through communication will probably be established. 

The cable of 1858 continued in working order for a 
month. The present one being thicker and stronger will 
probably last longer; and should the theory prove true that 
it lies in a soft bed of mud all across, its chances of per- 
manence are increased. If the main body of the cable 
proves durable, the length of it in the shallow water north- 
east of Newfoundland is too slight, as the soundings there 
denote rough, uneven, and hai a ground, The ridges of 
the neighbouring coasts are of granite and primitive rocks, 
running north-east and south-west; so that if the same 
formation prevails beneath water, as may reasonably be 
inferred, the cable crosses the rock nearly at right angles. 
Five miles of thick shore end are laid off Heart's Content, 
but to the mouth of Trinity Bay, and across the rough 
ground north of the Banks of Newfoundland, the thin 
lin. cable is used. In the uncertainty whether the line 
could be laid or not, of course it would have been ve 
ey an to have made several hundred miles of thick 
cable for this bad portion of the route, although past ex- 
pee demonstrates that this portion of the line must 

thickened, when Atlantic telegraphy is proved, as we 
think it will be, to bea safe cat Gonna e subject for 
the investment of capital. According to the soundings of 
Lieutenant Be and Commander Da: , such 
depths as 56, 85, and 98 fathoms are crossed by the cable 
many miles outside the mouth of Trinity Bay, and at such 
depths the line is of course, not beyond the reach of very 
small icebergs, such as protrude but 50 or 100ft. above 
water, for which reason the cable north of the 
Great Bank should be thicker. The general public 
seem to be more aware of the facts of the case than would 
have been og oy seeing how many statements have 
been published that the cable when once laid would be 
“imperishable,” and yield 400 or 500 per cent. profit. The 
shares of the Atlantic Telegraph Company are still quoted, 
in the money market at a discount, and the paitlup £10. 
shares of the Anglo-American Telegraph Company at less 
than £13. Still at these rates an enormous business has been 
done, so that the undertaking in one week has largely fallen 
into the hands of new _ those who borne 
the burden of the battle being no doubt glad to be released 
from the responsibility. At the same time the shares may 
hereafter prove to be of considerably more value than at 
present, because if Atlantic cables will last only incon- 
siderable periods it will pay to keep on laying them be- 
neath the sea. 

The signalling apparatus employed becomes a matter of 
great interest now, not ‘— the matter of speed, but in 
the matter of certainty. Mr. Varley, the electrician, has 
for years been devoting his great abilities to improve the 
certainty of telegraphic communication, and has in conse- 
quence gradually abolished the old needle telegraph from 
nearly all the offices of the Electric and International 
fen og Company, substituting the Morse printing 
telegraph, worked by a relay of his invention, as already 
described in THe Enaineer, and remarkable for its 
certainty. With this apparatus the work of the send- 
ing clerk is most accurately recorded on the receiving 

per, so that if he does his duty badly, or makes mistakes, 

is own work can be produced in evidence of the fact. 
This induces a sense of responsibility which in practice 
reduces the errors to a minimum. The needle telegraph 
does not record its messages, is more liable to derange- 
ment by earth currents, and for various other reasons 
increases the —— of error. That percentage will be 
much increased by the apparatus at present necessaril 
— to read the messages sent through the Atlantic 
cable by the aid of moving rays of light. The message is 
not printed, nor, as with the needle telegraph, is the ear 
as well as the eye made to assist in the work of reading. 
On reading messages in the telegraph room at Valentia, it 
is found that the instrument what may be called a 
shifting zero, that is to say, that in making, say, four beats 
to the left or right, each successive beat is not made over 
exactly the same space on the ivory scale, but they 
gradually shift further from the centre, and the message is 
usually read more from one or the other side of the scale 
than the centre. From the great beauty of the new send- 
ing —— the err are — - he gge decision 
and sharpness, conside the infinitely light magnet 
under the control of the anieahs still the Toadies is much 
more uncertain than by the needle telegraph, which 
pe set apne with the a. These facts tell more 
seriously t — against the use of — Bolton’s 
code, which would contebely be very valuable were there 
absolute certainty in the signals, suchas to render the aid 

iven by a knowledge of the context absolutely unnecessary. 

‘o estimate the extent of the uncertainty, the directors 
should order two or three columns from the “ Post-office 
Directory ” to be transmitted, and then compare the speed 
with the percentage of error. This is a very important 
point to determine, errors in names and auonas 





prevent the delivery of messages, the cable has to be 


Tel Com have 
brought their labours to a shad abe The rough, 


ungentlemanly doings of the contractors did their under- 
taking much’ harm, counterbalanced, however, to some 
extent, the large amount of capital ow furnished that 
fact, in the eyes Fed sia put of a fortunately limited class, 
being enough to one any acts of eccentricity, The At- 
lantic ag ip ay numbers among its members 
not only Mr. George Peabody, but Mr. Stuart Wortley 
and Mr. Samuel Gurney, M.P., the benevolent member of 
the Society of Friends, the active supporter of the 
drinking fountain movement in London, and of many 
other deserving undertakings. The as a whole, 
has however, in the course of its long labours, twice 
stepped from the paths of rectitude, as already pointed out 
in this journal, namely, in the first case, in withholding 
the official engineers’ report of the facts connected with 
the failure of the cable of 1865, for that report ascribes 
the breaking of the cable to something very different 
indeed to abrasion against a hawse pipe. We have made 
known the fact of the use of the chain stopper, which was 
concealed ; but there are other things yet to come out. 
The other error made by this company was the publication 
of a book ys | an insult to the Americans, and 
compressing into a dozen lines the enormous labours and 
sacrifices of their representative, Mr. Cyrus Field. We 
do not intend once more to into these matters, but to 
prove the remarkable fact that while Mr. Field, a stranger 
to our shores, was publicly insulted, his labours necessitated 
that he should be privately thanked and praised by the 
directors. This fact we establish by extracts from their 
own minute book of resolutions passed officially by the 
board of directors. The first resolution quoted was passed 
unanimously in January, 1858, that is to say, a few weeks 
before the publication of the unjust book in question. 
Here is the resolution, and we trust that Mr. Saward, as 
a literary man, is not responsible for its long-winded com- 
position :— 

The directors having for several months felt that it would 
eri advance the interests of this enterprise if Mr. w. 

ield, of New York, could be induced to come over to land 
for the purpose of undertaking the general management and 
supervision of all the various ents that would be required 
to be carried out before the sailing of the next expedition, 
application was made to Mr. Field with the view of securing his 
consent to this proposal, and he arrived in this country on the 
16th inst., when it was ascertained that he would be willing, if 
unanimously desired by the directors, to act in behalf of the 
company as pro , and Mr. Field having retired, it was 
unanimously resolved to tender him in respect of such services 
the sum of £1,000, over and above his other expenses, as remu- 
neration. 

Mr. Field declined to accept any remuneration for his 
services, which he put at the command of the company, 
whereupon the following resolution was passed by the 
directors :— 

Resolved, That Mr. Field’s kind and generous offer be accepted 
by this board, and that their best thanks are hereby tendered to 
him for his devotion to the interests of this undertaking. 

A few weeks after this took place the book was issued 
with “ Published by order of the Directors of the Com- 
ea ll stam upon its title- In that book the 

bours of Mr. Field, the founder of the Atlantic telegraph, 
were compressed into about a dozen lines, and mentioned 
as if by accident, coupled with the insult to-the American 
company he represented, that for once they exercised 
“a singular exertion of judgment and good sense.” We 
again make a last quotation from the private record, the 
minute book of the directors, of a resolution passed 
unanimously on the 5th of May, 1864, on the motion of a 
Mr. Sampson, seconded by Mr. Francis le Breton :— 

‘Resolved, that the sincere thanks of this board be given to 





Mr. s W. Field, for his untiring energy in promoting the 
gen interests of the Atlantic Telegraph Company, and espe- 
cially for his valuable and successful exertions during his present 


visit to Great Britain, in reference to the restoration of its 
financial position, and prospects of complete success.” 

In privately praising and publicly insulting the foun- 
der of the Atlantic telegraph, and in suppressing Mr. 
Varley’s report, the company, in its otherwise very honour- 
able career, has done two things which are not right. The 
facts are put upon record here simply as matters of history, 
because the literature of the Atlantic telegraph has always 
been purposely kept in the hands of interested ies, so 
that the books published are very far from reliable, Future 
generations might place more reliance upon those publica- 
tions than they deserve, were there no contemporaneous 
record of facts. 

As yet no details have reached England of the trans- 
actions of the cable fleet in Trinity Bay. It is not gene- 
rally known that Newfoundland, its bays and harbours are 
gradually rising from the sea. The Rev. Julian Moreton, 
colonial chaplain at Labuan, writes in 1864:— 

“There is very much bare protruding rock in all of 
the island, presenting everywhere a rounded, worn, and water- 
washed appearance, such as could be produced only by their having 
once been part of the bed of the ocean. Large bo’ , of stone 
of different character from all the rock around, are lodged in all 
parts; some of the most remarkable are upon the highest lands. 
A recent, and, I suppose, still proceeding uprising of the whole 
island from the sea, is very observable, and many proofs of it have 
been t to my notice. For instance, a narrow tickle at 
head of Greenspond Harbour, in which the water now is scarcely 


deep enough to admit of a ‘punt’s ing, was, in the memory of 
aged people, sufficient for the age of lange fishing-boats called 
8 . At Pilchard’s Island, and in Twillingate Harbour, rocks 
ve water are remembered as formerly sunken rocks, over 


now al 
which it was possible and usyal to row s boats. many 
places from the same cause the en cannot now let their boats 


ride in the same water where their fathers were wont to moor them. 
I have been told of similar changes in Trinity Harbour.” 

The Great Eastern reached Newfoundland just at the 
close of the iceberg season, and at the time when the 
shoals of eod leave the banks for a time to give place to 
the sharks. The voyage was a smooth one, the only 
obstacle being the fogs caused by the cold current of water 
from the regions condensing the damp warm air 
from other of the Atlantic Ocean. For this reason 
the big ship had to creep through the fog for several days 





remarkable for their beauty, but less ugly than the true 
natives. What the aborigines thought of the Cockney 
intruders it is difficult ‘to foretell, — the visi on 
t, doubtless had to 


a round their fires at 
ae e scenes of the day, and it can be imagined how 
of the 
“ Filthy 
Flat-hi wide-mou' ke, 
How they sit round their fires and jabber, 
And shriek o’er the fish they bake.’ 


Newfoundland has no spring or autumn, and in a short 
time the winter will set in with great severity, the ther- 
mometer every year sinking to 8 deg. below the zero of 
Fahrenheit’s scale, and sometimes 14 deg. lower still. In 
the winter the bays and harbours are frozen up. In Feb- 
ruary, shortly before the summer sets in, the icebergs begin 
their southward course, and hold their revels on the Great 
Bank on which they ground, till the ae of the fol- 
lowing August. During the bitterly cold winter nights of 
Newfoundland the stars glow with resplendent brilliancy, 
and magnificent views are obtained of the aurora bo: 
wheeling its shafts of light in the northern sky. The 
dwellers in the — office at Heart’s Content will 
certainly carry on their work under remarkable circum- 
stances, with nature exerting all her dest forces out- 
side their residence, and the Old World speaking to the 
New within. 





SURVEYING INSTRUMENTS. 


“A coop workman is known by his tools.” To whatever 
particular trade or business may be attributed the origin of this 
old saw, it certainly holds as truly for our profession as for any 
other. It is not improbable that it may date from the buildi 
of the Tower of Babel, or perhaps even from that of the Ark, 
for there is very little doubt that there were plenty of slovenly 
workmen in those days as in the present. In the denies office 
a glance at the manner and condition in which the respective 
instruments are kept is sufficient to afford, even to an unprac- 
tised eye, a clue to the characters of their owners. We do not 
go so far as to maintain that thé absolute ability or skill of a 
man is in direct ratio to the care and attention he bestows upon 
the tools he works with, but we do maintain that the man who 
manifests an evident regard for the clean and trim state of the 
instrument he uses will rarely or never turn out a bad piece of 
work, whether it be the making of a pattern, the forming of a 
mould, the drawing of a design, or even nothing more important 
than a}mere tracing. It is much to be regretted that men 
whose ability and genius are beyond question, so frequently 
neglect these important matters ; not so much for their own sake 
as for that of others, who, following their example, neglect them 
also, without possessing those higher talents and attainments 
enabling their models to do so with impunity. For faults and 
Cefects proceeding from simple carelessness and want of atten- 
tion, there is literally no excuse. Ignorance, incapacity, inex- 
perience, and want of skill may, although requiring a strong 
effort, be mitigated or overcome in time, but if once a person 
allow himself to fall into a loose slovenly manner of keeping 
his tools, permitting them, to exist in a dirty, unserviceable con- 
dition, he may be assured that the result will extend to the 
work he turns out, and he will never be able to get rid of the 
bad habits he has fallen into. So far as cleanliness is concerned, 
anybody who has the inclination (and there are many who have 
not) can keep his instruments clean. To keep them in proper 
order and adjustment is another matter, and requires some little 
knowledge and skill, in addition to the mere wish to doso, A 
word to our younger readers, those qualifying themselves for the 
profession. How many of them can “set” their own drawing 
pens or point their com properly, take out or insert rings in 
their chain with no aa implements at hand than the chai 
itself and the pins ? 

There is scarcely any instrument, any piece of machinery, 
whether on a large or small scale, that does not require, after 
being in work for the first time, some slight adjustment, cor- 
rection, easing, or tightening in some part or other. All 
those using new instruments will do well to bear this in mind. 
New chains universally stretch. We have known a new 66ft. 
chain stretch in the first day’s work over three inches; thus, 
if not reduced, involving an error of 20ft, in the mile, an error 
which could not fail of being soon discovered. A fruitful source 
of errors in measurement is the very natural desire of having as 
light a chain as possible to carry. The lighter the chain the 
more it will stretch, for it is obviously more extensible than a 
heavier chain of the same length, a pull of a given amount 
having a greater effect upon it. Only those who are conversant 
with field work know how chainmen pull. Even the best 
trained of them—men who have perhaps been with the engineers 
laying out a whole line—consider that a chain is made expressly 
to pull at; they cannot understand that a chain may be stretched 
perfectly straight and taut without subjecting it to a jerk 
that, nine times out ten, brings the “follower,” in spite 
of all his efforts to the contrary, on his nose. The last safeguard 
against these necessary evils will be found in the employment of 
a heavy chain, ially when it is considered that engineer, 
on proceeding to the field of his labour, has almost always 
to avail himself of the first assistance in the way of chainmen 
he can get. He has no time to choose or to wait for a better 
supply; he must take what men he can get, and be thankful 
besides sometimes that he can get any. e have used what was 
considered a heavy hundred-foot chain for years, and after the 
first correction, which we have mentioned, was made, we never 
knew it to be “out” more than uarters of an inch, 
Hitherto we have been alluding to iron chains, but —— pro- 


bably for the —— of introducing lighter ones, chains 
have come a good deal into use. That they are an improvement 
it cannot be denied, but, as mey_be readily imagined, they re- 
quire more careful i iron ones, and are doubly 


ing 
open to the objections already made on that score. If an engi- 
neer is very much engaged in fieldwork and can always take his 
“ own man” with him whom he has well trained to work, he 
will perhaps find a steel chain the more advantageous, but for 
work, especially in wooded or timber districts, we are 


rou 
rae inclined to doubt, notwithstanding our prejudice in favour 
of scientific improvements, that the heavier chain will be found 
the more satisfactory. With respect to the bending of the 
links on the two descriptions of chains, a great and frequent in- 
convenience, it is p well a balance of liability. It is true 
that the one metal more easily than the a Me but, since 


there is more of it, it also requires a greater force to do it, so that 
they are about equal on this head. The above epee « d 
but with considerably more force, to the solid steel tapes 
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numbered among measuring instruments. It was thought: 
one time that these would as 
metallic tape as that has the old linen 
pations, however, have not ‘been and never will 
real utility of the solid steel tape consists in keeping it as a 
standard sugelating teow soatnenss <t Manag ns Salt S0e Sve 
@ purpose it is yery valuable and efficient. To use it, 
have attempted to do, for the same purposes as an ordinary tape 
is quite a mistake. It requires, i 
delicate handling, great care being 
suddenly twisted or jerked, or otherwise it snaps off short 
a bit of stick. It certainly possesses the merit of being easily 
repaired, and we have seen one 66ft. in length with about a 
dozen joints in it, plainly evincing its tendency to fracture. It 
is needless to mention the injurious effect produced upon the tape 
by a repetition of joints, one of which lends a helping hand 
to destroy its chief merit, viz.,a constant length. 
kee yous speaking the effects . temperature ow | be neg- 
in all ordinary engineering and surveying operations. ' In 
large trigonometrical nredie the errors introduced by a neglect 
of the effects of temperature upon the measures of length would 
become too serious to be overlooked, and were an extensive 
base line measured with a disregard to this particular, not the 
slightest dependence could be placed upon the calculated lengths 
of the sides and angles depending altogether for their accuracy 
upon that of the line upon which they are founded. Deal rods, 
glass rods, andbars of other materials, were employed at different 
times in our great national survey, to determine the sub- 
stance best suited for answering the purpose, and the reader 
will find a perusal of the various means adopted, and the pre- 
cautions taken to render the Ordnance Survey what it is, well 
worth his time. It is not to be supposed that every engineer can 
take the same means for arriving at the end, even if they were 
necessary, that the Government engineers were enabled to do ; 
but when a man once knows what has been done it is astonishing 
how near, even in a humble way, so to speak, he can attain to it 
if he really studies the matter, theoretically and practically, in 
an earnest and zealous manner. As some of our readers are 
doubtless scientifically inclined, and might wish to know what 
would be the difference in length in a surveying chain in winter 
and summer, we subjoin the following formula, by which they 
can calculate for themselves :—Suppose the chain or other me- 
tallic measure to be stretched out on some fine frosty morning, 
when the temperature of the air may be taken at about 32 deg. 
Let L equal its length at that temperature, which make equal ¢; 
put L, for its length in summer, and ¢, for the temperature, and K 
for the co-efficient of expansion of the material for one degree ; 
we find L; = L {1 + K (t,—d}- The value for K can be 
found in most engineering pocket-books, and also in works on 
experimental physics, such as Ganot, Biot, Bouillet, and others. 
If there is one instrument more indispensable than another 
to an engineer it is a level. Without it he is completely hors de 
combat. He cannot undertake the most trivial operation with- 
out first possessing an accurate section of the ground upon 
which he is to work. Distances may be measured, and angles 
obtained with more or less accuracy in an infinity of ways and 
by a variety of instruments. Moreover, an error in the plan, 
or distance error as we may term it—is seldom of the same 
importance as an error of a similar amount in the section. An 
error in the plan will correct itself without causing, when dis- 
covered, any inconvenience; an error in the section will not be 
attended with the same immunity. Except in very rare 
instances, whether a line of railway is 2ft. or 3ft. one way or 
another, is of no consequence, but the same amount of license 
indulged in respecting the vertical dimensions would be a very 
different affair. A couple of feet in height, added to the piers of 
a long viaduct, the high-level bridge at Newcastle-upon-Tyne, for 
example, beyond what was calculated upon in the estimate, 
would involve a corisiderable addition to its anticipated cost. 
Like all instruments which have arrived at a high degree of per- 
fection in their scientific arrangement and mechanism, the level 
has been indebted for its present state to the labours of various 
individuals, In thus speaking of the instrument we use the term 
level in a general sense, as usually applied to those constructed 
for engincers and surveyors, and are not to be understood as 
alluding to any particular form or make, though hereafter we 
shall investigate the merits and demerits of the different varieties 
w..ich have been most generally received among professional 








men, The level, distinct from its stand, may be said to consist 
of three separate parts—the bubble tube, the telescope, and the 
Fic. 1. 
A B 
es Let 
E —— F 


traversing bar. In Fig. 1 let AB represent the bubble tube, 
CD the telescope, and E F the bar upon which the telescope rests or 
traversing bar. It will be seen in the diagram that these three 
distinct parts are parallel to one another. Before proceeding 
further it will be interesting to notice briefly how these three 
separate parts, having no swore | connection between them- 
selves, became attached to one another so as to form their present 
valuable and useful combination. The original form of level was 
undoubtedly that of a plummet, and in all probability somewhat 
similar in design and appearance to that used at the present 
time in building operations, The plummet or pendulum level of 
Picard was of this description. The application of the air bubble 
as a means of determining by its position in the tube the hori- 
zontality of any surface it is placed upon, is due to that cele- 
brated genius Dr. Hooke. It appears that Huygens first em- 
ployed a telescope as an adjunct to levelling, although it was re- 
served for a Frenchman to combine the air bubble with the 
telescope. The invention of the cross hairs, in’ 1640, by an 
Englishman, was another step in the right direction, but the 
method of mounting the instrument on its stand was very rude 
and incomplete. Sisson deserves the honour of having brought 
the level to something like its present condition. He intro- 
duced, about the year 1730, the parallel plate screws, a great im- 
provement upon the old ball-and-socket joint, which only allowed 
the instrument to be levelled in one direction at a time, the 
slightest motion, moreover, threw it out, and it had to be re- 
adjusted. There was, in fact, no possibility of its “ traversing.” 
Some minor improvements—the tangent screw and clamp for 
example—were afterwards added by Ramsden, whose name is 
familiar to all on account of the many improvements introduced 
by him in the various instruments then used for scientific pur- 
poses. His name is intimately connected with that of General 
Roy, who was at that time engaged in conducting the trigono- 
metrical survey of Great Britain, and at whose request he under- 
took some very careful and valuable experiments. These 
experiments were undertaken chiefly for the purpose of deter- 
mining the variations of length to which the rods used in 
measuring the base line on Hounslow Heath were liable owing to 
changes of temperature. Much valuable and interesting infor- 
mation will be found on this subject in General Roy’s memoirs 


comparativ: speaking, very, 
taken =t ow it to be: 





2. ” 


appear- 


in the seventy-fifth volume of the “ 
time) to time a variety of levels have made their 


From 

but few have obtained much success com with 
pe ae age 
level, and others, description of which will t found in Mr. 


‘ rather of this 
Apropos to water levels, a a i is prin- 
title of Browne’s 


bing connected together by brass joints, 
vessels at intervals with graduated rods attached 
to them to mark the water heights. A mercurial level has also 
been as a modification of bn yore beer 
level, reason of the greater of the fluid emp! , 
with para os ~ pg since it is not so likely to spill, 
comes quicker to a level, and is more steady. The three best 
known forms of levels are the old Y, Troughton’s, and Gravatt’s, 
or the dumpy level. We shall on some future occasion notice 
the most prominent of a few new descriptions of instrumgnts 
recently brought before the professional public, but we commence 
with a few remarks ing the different adjustments neces- 
sary to put the instrument in thorough and reliable working order. 
An engineer who is quite certain that his level is in first-rate 
order and that he may trust to it implicitly, gets over twice as 
much ground in the same time as another who knows that the 
instrument ‘he uses is out of adjustment, although he may not 
be able to rectify it. The latter is compelled to take short sights, 
plant as nearly half way between the sights as possible, and have 
recourse to an infinite number of “dodges” to compensate for 
the bad condition of his instrument. It is beyond question that 
every one using a level ought to know how to put it in thorough 
working condition; we do not say that he should elect to do it 
except for the purpose of ascertaining whether he really possesses 
the necessary Sawialige It is always preferable to have an 
instrument adjusted by a mathematical instrument maker when 
possible, as he will do it better than anyone not in the business, 
but as, ex in large towns, a mathematical instrument maker 
is a rara avis, it is indispensable for an engineer, on a pinch, to 
be able to adjust all his instruments. The adjustments of a 
level may be divided into temporary and permanent, the latter 
being common to all descriptions of modern levels however they 
may with regard to the other particular. The permanent 
adjustments of a level are completed when the conditions repre- 
sented in Fig. 1 are fulfilled. We exclude all consideration of 
parallax as too obvious to require notice; moreover, the means 
for correcting it are fully described in the little work we 
have alluded to. In commencing to examine a level in 
order to discover where its adjustments are out, it is evident 
that we are bound to proceed upon the assumption that they 
are all wrong until we satisfy ourselves to the contrary. We 
therefore suppose that none of the lines A B, C D, E F, in the 
figure, are in a horizontal position. We have, therefore, three 
unknowns similar to an algebraic equation, with this difference— 
that in the latter we must know two of the unknowns to deter- 
mine the third, but in the present instance if one of the three 
lines be determined to be horizontal, the other two can be deter- 
mined from it. 








CURRENT COIN. 


MonEY-MAKING, in a commercial sense, is unquestionably one 
of the most popular pursuits of the inhabitants of all civilised 
communities, but nowhere, perhaps, is the possession of money 
more vigorously contended for than in England, Here all classes 
are more or less fascinated by the charming, but too-often delu- 
sive hope, of becoming rich, and innumerable are the plans laid, 
and the schemes devised for effecting its realisation. It is not, 
however, our present purpose to moralise upon money, or to 
attempt a further illustration of the ancient axiom that itis “the 
root of all evil.” Money is a most convenient representative of 
every other kind of material, and a necessity, therefore, to the 
members of every trading community. It is a good thing per se, 
and its occasional abuse is no proof of its inherent defects. Onl: 
with that kind of money which is literally hard cash, and which 
exists in the form of ornamented discs of metal, whether of gold, 
silver, or bronze shall we deal in this chapter. 

As regards the quantity of hard cash, or current coin, circula- 
ting among the inhabitants of Great Britain, it has varied ex- 
ceedingly at different epochs and even in different reigns. Without 
entering into the causes of such fluctuations, it is satisfactory to be 
able to state authoritatively that not until recently has there been 
one-tenth of the present amount of coin afloat in the channels of 
circulation in England as at this moment. At no other time 
has there been more care taken to guarantee the exact standard 
of purity of the several denominations of money in use, or to 

against the introduction among them of counterfeits. 

It may be stated primarily that in the reign of Henry III. 
gold coins were first introduced into our mints. The metal 
then used was known as 24 carat, or pure gold, without a 
particle of alloy. So it remained until Edward III. ordered a 
reduction of the standard to 28 carat 34 grains fine gold, and 
half a grain of alloy. Henry VIII.—and it is sad to have to 
darken yet further his very clouded memory—took still greater 
liberties with the gold coinage. He debased it to 20 carats of 
fine gold, 4 carats of alloy. One small issue of his reign must be 
excepted from this statement, and it eonsisted of crowns of gold, 
which were composed of 22 carat metal, that is to say, 22 parts 
gold to 2 of alloy, and which mixture thenceforth was known as 
crown gold. In the reign of Charles II. this latter rate of purity 
was made, what it has continued to be up to to-day, the sole 
standard of all the gold coins of the realm. It will thus be seen 
that, in spite of the nefarious ings of Henry VIII. in 
regard to the gold coinage during the last twenty years of his 
occupancy of the throne, few mutations in the standard of gold 
have taken place for many centuries. 

Coming to the silver currency of the United Kingdom, it is a 
remarkable fact that, for nearly 700 years, and again excepting 
some tamperings of the monarch just named, its legal standard 
of purity has not changed. For example, the silver coins of 
Henry II. were composed of a mixture containing the propor- 
tions of 11 oz. and 2 pennyweights of fine silver to 18 penny- 
weights of alloy. Those of her present Majesty are of precisely 
the same standard of fineness, and, although some suggestions 
have been recently offered to the Government for a reduction of 
the rate of purity of both gold and silver coinages, it is not pro- 
bable that such an alteration will be made. There are, in fact, 
several good reasons why in this particular direction things should 
be let alone. In. the first place it has been demonstrated that 
the proportions of the precious metals and alloys just given cause 
the resulting coins to attain the maximum of durability. When 
the degrees of fineness ascend or descend from the points named, 
the pe yr by abrasion or wear and tear is much increased; 
thus gold of 233 carats fine suffers a loss in circulation of four 
times that of 22 carats fine. On the other hand, coins below 





that standard, 22 carat, wear faster in proportion to their declen- 
sion in fineness. A similar rate holds good in respect of silver 
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Mint, or been converted into articles of jewellery, or into foreign 
moneys. Still giving precedence to the richer material, we find, 
from official returns annually made during the last fifty years to 
Parliament, that there have been struck at the royal Mint, and 
issued to the public during that time, of double sovereigns, 
16,119; of sovereigns, 156,100,891; and of half sovereigi 

27,592,965; the total number of pieces being, thus, 183,709,975! 

Of the double sovereigns none are ever seen in circulation 
now, such as exist being, from their comparative scarcity, sold by 
dealers at a high premium, or hoarded in private and public 

llections as curiosities.* By far the greater number of the 
sovereigns and half-sovereigns enumerated have come into ex- 
istence during the reign of her Majesty Queen Victoria. The 
years 1855 and 1856, indeed, were pre-eminently fruitful. In 
the first-named upwards of eleven millions sterling, in the form 
of gold coins, were stamped and issued from the Mint, and in the 
last very nearly ten millions worth of sterling gold emanated 
from the same source. Of course, very many of these coins, 
worn light in the performace of their arduous duties, have, sub- 
sequently, been returned to Tower-hill, and there been re-cast and 
veadinek whilst many others have, doubtless, taken the form of 
watch-cases and wedding rings. In estimating the amount 
of English gold coin really in use at present, these circum- 
stances must be taken into account as well as the 
constant outflow of money to the continent of Europe 
and more distant parts of the world, as India and 
Australia, for example. Allowing for these and similar contin- 
gencies, and still taking statistical returns for a guide, we are 
safe in calculating that the absolute value of the gold coins at 
this moment circulating in Great Britain and Ireland, the town 
of Berwick-upon-Tweed, and the Channel Islands, does not fall 
short of one hundred and forty millions sterling. The total 
weight of metal thus prars: | is equal therefore, in round 
numbers, to fourteen hundred tons—a goodly aggregate, but con- 
stituting a burden which no doubt the public are very willing to 
bear, although probably many ‘persons wish the load were more 
equally distributed. 

The same indisputable authority, in the shape of official 
evidence, enables us to furnish similar particulars in reference 
to the silver currency. In 1859 Professor Graham, then and 
now Master >f the Mint, furnished many interesting details on 
this section of “hard cash” to the Decimal Coinage Commission 
then sitting. He deposed that there was then in circulation 
among the subjects of Queen Victoria silver coins as follow :— 
Crowns, 2,320,027 ; half-crowns, 37,516,343 ; florins, 10,000,000; 
shillings, 112,554,106; sixpences, 76,182,578 ; fourpences, 
20,142,034; threepences, 7,572,437; gross total, 266,237,525. 
Since 1859 the Mint presses have been very constantly engaged 
in adding to this rather long list, and up to the close of the year 
1865, the Mint returns determined that its intermediate labours 
have contributed to swell the items of Professor Graham's state- 
ment by the following increments :—Florins, 4,029,157; shillings, 
7,116,470; sixpences, 5,320,790; and threepences, 10,963,650; 
total, 27,400,067;+ and thus making the theoretical number of 
silver coins at present existing in the purses, pockets, cash boxes, 
and tills of the inhabitants of the United Kingdom equal to 
293,667,592. As, however, the tendency of silver coins in this 
period of railways and rapidly developing traffic is to wear out 
more quickly than of yore, and as most of those which have 
their devices obliterated by friction are annually relegated by the 
banks to the Mint for re-coinage, a certain discount must be 
allowed on these accounts. Probably if it were stated that at 
this hour the British people are in possession of 270,000,000 of 
silver coins that statement approximates very closely to the truth. 

Reverting in due order to the subordinate denominations of 
coin—those of bronze—we find that the royal Mint, largely aided 
by contractors, and notably by the eminent firm of James Watt 
and Co.,engineers,of Soho, near Birmingham, hasissued to the public 
since 1860 about the following quantities:—Pence, 130,000,000; 
halfpence, 170,000,000; farthings, 32,000,000; total, 332,000,000; 
and that the Mint presses are every week adding a million pieces 
to the sum total. As the bronze coins are (like some kinds of 
draper’s goods are said to be) “ everlasting wear,” none have as 
yet returned to the Mint crucibles, There are, then, beyond 
doubt, not less than three hundred and fifty millions of pence, 
half-pence, and farthings, or something approaching 4,000 tons 
weight in use, and facilitating the smaller business transactions 
of the English people at the moment that we write. This is 
i ive of our colonies, most of which have their own 
especial and distinctive coinages. 

The foregoing statistics, which have been obtained with con- 
siderable labour, and which are quite reliable, demonstrate the 
fact, startling and almost incredible as it may appear, that the 
hard cash of all denominations in this country in the month of 
July, 1866, is equal to seven hundred and sixty millions of indi- 
vidual coins, or twenty-five and one-third pieces of money for 
every man, woman, and child in Great Britain, reckoning the 
population at thirty millions of souls! This, too, is irrespective 
of old and heavy copper coins, considerable quantities of which 
still linger in remote districts of Ireland, Scotland, and Wales. 
At a future time we may enter into the question as to the rate: 
at which the metallic currency deteriorates by abrasion, and 
introduce some remarks upon counterfeit coining and the best 
modes of detecting base money—valueless imitations of current 
coin. 


* The double sovereign was a handsome and well-; 
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RAILWAY MATTERS, ’ 
THE traffic of the Great Luxembourg Com: exhibits a 
4 urg Company slight 


Tue Libourne and Bergerac Company 
a eae oe ibunal of Commerce of 
aris, « 

CoLoNEL YOLLAND, Inspector of the Board of Trade, has 
reported that an entirely new railway station is required at 


Tue Belfast and Northern Counties Company recommend a 
dividend at four per cent., an increase of one-half per cent. on 
last year. 

THE new Brighton line has triumphed at last, in spite of the 
most vigorous opposition. The bill has passed, and only awaits 
the royal assent. : 

Ir is said that the contemplated Ligne d’Italie Railway, over the 
Simplon, has been.abandoned, All the works, &c., have been 
advertised for sale. 

A CLAM the Baltimore and Ohio Railroad of 20,000 dols. 
has been awarded to J. F. Harris for, having his leg broken in a 
collision occurring during the war. 

Ar Burscough Junction, East Lancashire Railway, on W: 
day morning, a platelayer, named Shorrock, was TFaocked. 
and cut in two by an express engine. tet 

TRAFFIC was commenced on Tendring Hundted lite on Saturday 
to Kirby Cross. This point is within three miles and a-half of 
Walton-on-the-Naze, where the line terminates on the coast. 

THE directors of the Midland Railway Company have just 
decided to recommend to the proprietors a dividend on the 
ordinary stock for the half-year at the rate of six per cent, per 
annum. ; 

AN Oxford jury has just awarded £100 damages for personal 
injury to a Miss oe to whom the doctor, attending on behalf 
of the London and North-Western Company, had previously given 
£20 by way of compromise, _. 

DaMaGEs to the extent of fifty pounds were on Saturday awarded 
at the Manchester Assizes to a manufacturer whose knee had been 
injured by the fall of a lamp from the roof of a Lancashire and 
Yorkshire Company’s carriage. 

In consequence of the slippery state of the rails a collision took 
place on Saturday between two goods trains at the Bury St. 
tdmunds station of the Great Eastern Railway. A brake van was 

smashed and one of the engines injured. 

On Sunday evening a serious fire occurred at the extensive rail- 
way carriage building premises of Messrs. at Saltley, 
near Birmingham. ‘The fire was only arrested after exertion, 
and after the destruction of property estimated at £15,000. 

Tue directors of the Lancashire and Yorkshire Company have 
decided on recommending to the proprietors at their next meeting 
to declarea dividend for the half-year ending the 30th of June last, 
out of the net revenue of the company, at the rate of 6} per cent. 
per annum, less income tax. 

Durin@ the last twelve months the number of railway travellers 
in France has been 71,000,000. In that period one traveller in 
every 15,000,000 has been killed, and one in every 900,000 wounded. 
This isa much smaller proportion of casualties than occurs to 
travellers on ordinary roads. 

COLONEL YOLLAND, the officer appointed by the Board of Trade, 
having made his formal inspection of the City branch and terminus 
of the South-Eastern Railway, and his report to the board having 
been satisfactory, it has been decided to open the line to Cannon- 
street on the 1st of September. 

THE oc of Mr. M. Fenton, of the Metropolitan, states that 
the number of passengers conveyed on the line during the past 
half-year ending June 30, was 10,303,395, and the receipts were 
£102,947, inst 7,462,823 — ers conveyed, and receipts of 
£69,072 in the corresponding half of 1865. 

THE Metropolitan District Railway will be ly under the 
Thames embankment roadway and partly under the reclaimed land 
at its rear. It will be covered five-sixths of its length, the openings 
being (or to be) for the most stations, of which one will be at 
Westminster Bridge, one at Norfolk-street, and probably an inter- 
mediate one at or near Charing Cross Bridge. 

THE directors of the Solway Junction Railway state that, having 
failed to obtain their bill for the extension of the line to Maryport, 
they have effected an amicable arrangement with the Maryport an 
Carlisle Company, securing to the Solway Company, under proper 
guarantees, the iron; ore and other traffic to Scotland. e com- 
pany is now pushing on the viaduct over the Solway. 

At the Victoria station of the Manchester, Sheffield, and 
Lincolnshire Railway, on Wednesday night, two goods 
were standing conversing together in the “‘six-foot,” when a 

nger train from Manchester came up unperceived by them, 
and hurled them both a considerable distance. One of the 
was killed on the spot, and the recovery of the other is considered 
hopeless. 

A MOVEMENT is started to extend the Iron Mountain Railroad of 
Missouri to Memphis, Tennessee. The proposed route will give 
almost an air line from St. Louis to New Orleans, shorten the 
distance between those points to 671 miles, and place them within 
twenty-seven hours of each other. The Mem his people promise 
to build the projected road to the Missouri Connie if St. Louis 
will extend the Iron Mountain Road to the Arkansas line. 


Tue Metropolitan Com are now ually taking up the old 
permanent way and putting own vtech valle "The pte mile- 
age run by’ he trains over every mile of these rails during the half- 
year was 50,000, so that the wear and tear of the rails are very 
considerable, The repairs are done at night, and it is n to 
keep the line in first-rate condition. The directors are confident 
that they will not only be able to maintain the present dividend of 
7 per cent. per annum, but to increase it. 


By an arrangement between the London, Chatham, and Dover, 
and Great Northern companies through trains commenced to run 
on Wednesday between Herne-hill, on the London, Chatham, and 
Dover Railway, and King’s-cross, Holloway, Seven Sisters- 
Hornsey, Wood-green, Iney Hatch, Barnet, Potters’ Bar, 
Hatfield, on the Great Northern Railway. This service is intended 
to prevent the delays and inconvenience heretofore experienced in 
changing carriages at Ludgate-hill, Farringdon-street, or King’s- 


cross. 

THE works upon the Western Metropolitan Extension between 
Paddington Brompton have during the half year made great 
progress, and those of the Metropolitan District Railway between 

rompton and Westminster Bridge are said to be ing rapid 
progress. This section is expected to be ready for opening about the 
same time as the Western Extension of the Metropolitan Railway. 
The directors have arranged to work the traffic upon any portions 
of the Metropolitan District Railway, which can be worked con- 
tinuously with the Metropolitan Company’s railways at 45 per 
cent. of the gross receipts. 

PULLMAN’s sleeping car, the Omaha, now being used in America, 
is 7O0ft. long, runs on sixteen wheels, and on the inside is 10ft. 
wide and 10ft. high, affording cool, comfortable, and clean couches 
for sixty-four = In the interior the wood-work is of artisti- 
cally carved black walnut and carpeted, the seats ail covered with 
velvet, ‘‘a cabinet organ in the centre of the car, fragrant bouquets 
em Gong from the roof, lighted by night from six large lam 
and by day through damask-curtained windows; it certainly has 
more the appearance of an elegantly-furnished parlour than the 
interior of a railroad car.” The proprietors of this line of a. 
, ae Se es twenty more of them at a cost of 20, 

eac 


has just been 





NOTES AND MEMORANDA. 
Cast steel was first made, in 1760, by Huntsman, of Attercliffe, 
near Sheffield. 
THE annual consumption of tin in the United States is set down 
at 30,000,000 Ib. 
A VALUABLE discovery has been made of a deposit of tin on 
Kangaroo Island. 


THE population of Rome, at the highest period of its power, has 
been estimated at 6,800,006. ’ 

Ir is asserted that mouse holes may be stopped effectually with 
plugs of common hard soap. 

Coat has been found to exist in immense quantity, widely 
distributed all over New Zealand. 

THE average length of life of the Jews is 46° ; for Germans, 
26°7; for the Croats, 20°2; for the Austrains, 5. ‘ 

THE curvature of the earth amounts to seven inches per mile. A 
man 6ft. high cannot be seen from a distance of ten miles. 

Ir is stated that some of the comets, while at the greatest dis- 
tance from the sun, do not move so fast as a man can walk. 

THE engines of the large ocean steamers make about 200,000 
turns in crossing the Atlantic between Liverpool and New York. 


THE t of the Atlantic cable of 1858 was 20 cwt. per 
nautical mile; that of 1865 weighed 35 cwt. 3 qrs.; and that of 
1866, 31 cwt. 


In 1814 the Borrowdale black-lead mine was assessed as worth 
£2,000 a year. It had been valued at 15s. 4d. two hundred years 
previously. 

Tue thick black smoke arising from the combustion of petroleum 
may be prevented by mixing superheated steam with the petroleum 
vapour, 

THE wei 
1866. is 147 cwt. 
and 14 cwt. resp 3. 

A CANNON ball fired from the earth would require seventeen 

ears to reach the sun) Light only requires seven minutes and a- 
alf to reach us from the sun, © (ny 

Barrow, the Chinese traveller, estimates that there is more 
material in the Great Wall of China than in all the houses of 
England and Scotland combined. 

The gery | ‘of the Atlantic cable of 1858 was 3 tons 
Sewt.; that o 7 15 ewt.; while the breaking strain of 
the present cable is 8 tons 2 cwt. 

Wira four weights of respectively one pound, three pounds, 
nine pounds, and twenty-seven pounds, any ber of pounds 
from one to forty may be weighed. : 

Srtkworms’ silk is about the 5,000th part of an inch thick; but 
the spider’s line is six times finer, and a single d of this sub- 
stance would be sufficient to encompass the 

Lieut would require five years to move from the nearest fixed 
star to the earth and probably many thousands of years from the 
most remote star seen by the telescope. 

Mr. ig egeiva states  ciakt a field par spar diegey i has been 
covered, in the course ity with a o averaging 
13in. in thickness,” by means Famivatin, 

Human hair varies from the 250th to the 600th of an inch 
in thickness. The fibre of the coarsest wool is about the 500th, 
and that of the finest about the 1,500th part of an inch thick. 

Ir iodine, water, and gold leaf, are heated in a tube to 122 deg. 
Fah., the gold is dissolved. Ether may be substituted for water, 
and the action will take place on exposure to strong sunshine. 

On the 1st September, 1859, Mr. Carrington and Mr. Hodgson 
witnessed a sudden blazing up in the sun, which is supposed to 
have indicated the fall of an extraneous body into our luminary. 

LIGHT. moves through a space equal to the circumference of the 
earth, or about 25,000 miles in about the eighth part of a second. 
The swiftest bird would require about three weeks to perform the 
journey. 

THE suite of rooms at the Hotel de Ville, in Paris, form a circuit 
of about half a mile, and require for their complete illumination 
9,714|tapers and 2,387 gas burners. 7,000 visitors can be accommo- 
dated at once. 

To ascertain when an article is gilt or made of a gold-coloured 
alloy, Weber makes use of a solution of bi-chloride of copper, 
which makes a brown spot on an alloy, but produces no effect on 
a surface of gold. 

In 1788 twenty-nine sheep were im into Australia from 
India ; in 1859 there were at least 10,000,000 in that colony. In 
1816 13,600 lb. of wool were sent to England; in 1858, 
50,000,000 Ib. 

Ir is stated that the site of the ancient gold opting city of 
Ophir has been discovered. That uth-Eastern Africa, 
lying to the north of Zululand, is alleged to be the site. Gold is 
still found there. 

Proressor AcassiZ says that the strip of “‘ highlands which 
divide the waters flowing into the St. Lawrence from those flowing 
into the Atlantic” is the oldest land in the world. It was once a 
lonely sea-beach, washed by a universal ocean, 

Ir a model of the universe were constructed on a scale of 
10,000,000 miles to an inch, so that the sun should become a shot 
*08 of an inch in diameter, and the earth’s orbit 19in. in diameter, 
the nearest fixed star would be thirty miles distant. 

MULDER states that salt heated with coal in a gas retort ata 
dull red heat for five or six hours is volatilised to the extent of 60 
percent. The saline residue is rer in chlorine and richer in 
sodium than the original salt. No carbonate of soda was found in 
the residue. 

M. FERRERE states that rectified benzole may be substituted 
advantageously for alcohol in the preservation of morbid specimens, 
anatomical preparations, &c. He adds that a mixture of benzole 
and alcohol will dissolve the hardened varnishes much better than 


benzole alone. 

PEROXIDE of hydrogen may be p by agitating in a 
receiver amalgamated zinc in powder and distilled water. e 
oxygen of jthe air combines both with the zinc and the water, 
a of zinc and peroxide of hydrogen being formed. The per- 
oxide thus prepared is quite pure. ‘ 

THE best method of purifying water is by adding to it a ve 
small amount of a solution of permanganate of h, and then 
filtering it through a layer of magnetic oxide of iron and carbon. 
The required mixture may be obtained by heating in a close vessel 
red oligist ore and a s quantity of charcoal. 


JUNOMANN forms a cement by mixing two of finely sifted 
unoxidised iron a one part of ectly dry and finel 
powdered loam, and kneads the mixture with strong vinegar until 
a perfectly homogeneous mass.is formed, when the cement is ready 
for use. tt resists fire and water and quickly hardens. 

GALILEO and Roger Bacon both lived to steventy-eight, Buffon 
died at eighty-one, Goethe and West were eighty-two, Franklin 
and H el lived to ei ae, and Newton and Voltaire did 
not finish their labours until they reached eighty-five. The astro- 
rn terme Pir eighty-six at his decease, and Sir Hans 
was ninety-t ; Angelo and Titi 

THE statistics of the police-office at Scotland-yard show that, in- 
dependent of the unknown thieves, there are no less than 16,900 
criminals in the metropolis known to the police. Of these 107 are 

141 -stealers, 


t in water per nautical mile of the Atlantic cable of 
The cables of 1858 and 1865 weighed 13°4jcwt. 





in 
burglars, 11 h 657 sneaksmen or 
common thieves, 38 way 733" kets, and 
110 housebreakers. Can it be wondered at that a ical demon- 
stration against the authorities becomes dangerous ? 





MISCELLANEA. 
A POUND a word is to be the price of the message to America, 
Tas Hatlanel Gollegy Belereprgey) Mt pe npreed theough com- 
mi 


A VALUABLE tin Jode has been discovered on Kangaroo 
Island. 


Mr. Trre, M.P., on Saturday laid the foundation stone of the 
Thames Embankment, South. 

A curTTER has been ired in the royal yard at a cost of £66, 
which if new built and fitted would have cost £30. 

TuRKEY is about to convert its rifles into breech-loaders, and a 
thousand rifles have been ordered in England as experimental 


pieces, 

THE extreme rapidity of the ——— rifle is stated at seven- 
teen per minute, of the Snider is between fifteen and sixteen 
per minute. 


THE new St. Thomas’ Hospital, to be erected on the land re- 
claimed by the Southern Thames Embankment, is to be the finest 
hospital in the world. 

TxE Atlantic cable Ae yw WR peetions and 
rapidity. | An to u 
Sua eee * 


Tue Tynwald Court is taking measures to prevent the destruc- 
tion of sea fowl on the Manx coast. Gulls are considered to be a 
guide for fishermen in prosecuting the herring fishery. 

Ir is asserted that the pro; to be used with the converted 
Enfields will be the Metford The shooting made from the 
Snider Enfield with these bullets is superior to the present Enfield 
practice, : ; 

AN effort is about to be made to obtain English capital for 
working some petroleum wells in ia, and Modena, in 


Northern Italy. The existence of the um has been dis- 
covered in 134 different localities. 

te ua peg acetic Ces 
C) wan uw - t the 
hands of 1 uards, the Commission vegorten t that these 
rifles are ou suitable to troops. 4 


THERE are the following cargoes of cotton afloat to London : — 
From Madras, 22,866 bales; Calcutta, 31,223 bales; Bimlipatam, 
369 bales; China, Cochin, and Taticorin, 20,280 bales; Bombay, 
11,360 bales; and from Japan, 310 bales. 

Ir is officially announced that two of the lions for the Nelson 
column are completed, that a third is near completion, and that 
it is hoped before the end of the autumn the whole four will 
be in their places at the base of the column. 

THE i lad Bellerophon has been in commission, with her full 
complement of officers and men on board, since the 22nd of March 
last, and has not one gun-carriage or slide out of the fourteen 
which are to form her complement yet on board. 

Tue Artisans’ and Labourers’ Dwellings’ Bill has been with- 
drawn, Mr. M’ Torrens expressing his thanks to members 
of the present Government for their conduct in regard to it, and 
his intention of bringing forward a similar measure next session. 

TuamMes steamboat travellers who have to clamber over the 
dreary timber constructions blocked » * melancholy hoard- 
ings, and dignified by the name of ing-stages, must be 
most undoubtedly earnestly longing for the completion of the em- 

ent. 

ACCORDING to recent ts, an ab t supply of petroleum 
continues to be furnished by the oil wells at rookdale, Coal- 
port, Caughley, and Tarback-Dingle. The oil well sunk at Lees- 
wood Green, in Flintshire, also continues in operation, and is 
increasing in produce. 

Durtine the twelve months ending June, 2,409 tons of quartz 
have been crushed at the Castell Carn Dochan Mine, which 
yielded 1,074 oz. 2 dwt., or nearly 901b. Troy of gold, the value 
of which would be about £3,500. These results show the ore to 
have yielded, on the average, nearly 9 dwt. to the ton. 

TuHE report of the directors of the Pneumatic Dispatch Company 
states that a series of carefully recorded experiments as to the 
cost and facility of working has been made, from which it 
appears that 120 tons of can be passed through the tube 
per hour at a speed of eighteen miles, the cost being under one 
penny per ton per mile. 

Ir is stated that the only vessel which was in the action be- 
tweens the Austrians and Italians. which was covered with 








armour, the Affondatore, on the 
enemy, and was not herself by the Testion The 
two vessels, Re d’Italia and sunk during the action, were 


both covered with French plates. 

Tue Select Committee of the Commons on telegraphic :and 

tal communication with India t out that 25 per cent. of 
the whole external commerce of United Kingdom is carried 
on with the countries in the Eastern seas, and that the great 
importance of rapid and regular systems of communication with 
those regions cannot be over-estimated. 

CONSIDERABLE excitement has been created in Burnley by an 
accident at the Claviger Coal Company’s Union pit, by which 
three men have lost their lives. There appears to have been an 
emission of “‘ white-damp,” and the men, not being acquainted 
with it, suffered from its effects, assuming that because the lights 
continued to burn there was no danger. 


THE new saloon steamer Albert Victor, recently on the 
London, Margate, and Ramsgate station, is, from novel and 
excellent accommi receiving a amount of pa‘ 


tronage 
from those who resort to the Thanet wa‘ places. She has been 
constructed on the most sepewees lines ly for the Margate, 
Ramsgate, ani Calais , and is the it steamer ever run 
upon this route, having engines of 200-horse power. 

THE Fortifications Bill of the t session authorises a further 
advance of £50,000 for works of def to be raised by the sale 
of annuities for a term not exceeding thirty years. The £50,000 
is required for Tilbury and Tavern forts, e sums already voted 
amount to £5,150,000, which will now be raised to £5,200,000, and 
as the estimated cost of the works is £6,997,000, the sum of 
£1,797,000 will still remain to be voted in future sessions, 

Tue South Wales ironmasters have withdrawn their notices for 
a reduction of wages. The result has given the greatest satisfaction 
throughout the district, especially cpg the workmen and their 
families, and it has been the means of keeping at home a 
jer aed of the most 4 ne raanieal in — S the 

u tee out, were preparations for i 
to the United States, _ 

WE are informed that the Lancaster smooth oval-bored rifle, as 
es ap to the Royal Engineers, has, when converted to the 
Snider system of breech-loading, with — 

con 


Colonel Boxer’s 
beaten in accuracy both the converted Enfield and the 
five-grooved rifle, and in consequence General Peel has caused an 
order to be issued to the effect that the whole of the oval-bored 


rifles on the Lancaster as used by the Royal Engineers, 
= be forthwith con nie breech-loaders on the Snider 
P 

AmonG the bills which have lately passed through Parliament 
and obtained the assent, that for making docks in the Bristol 
Channel in con Brean Down Harbour Rail- 
way holds a conspicuous The works have been designed to 
place New York in communication with the British —— 
and form a line nearly as straight as possible between London 


the pri city of the United States; and a company has mean- 
ts Peat eetek te ‘ 
steamships 


America for the special purpose of running 


of great size and power between the two countries. 
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THE MASTING SHEARS, LONDON AND NORTH-WESTERN LANDING PIER, HOLYHEAD. 
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Tue still increasing traffic of noth passengers and goods at the 
port of Holyhead has rendered further wharf accommodation a 
matter of necessity, to meet which the London and North- 
Western Railway Company have just completed a new quay 
with suitable sheds and warehouses for the use of their steamers. 
The wharves are situated on the western side of the old harbour 
in a convenient position, almost adjoining the passenger terminus, 
and are calculated to meet all the requirements of the company’s 
communication with Ireland, which trade has of late become 
somewhat extended. 

Amongst other noticeable features is the shears, of which we 
give an engraving. In the cut it appears somewhat complicated 
for want of space to put the whole in place, as well as in eleva- 
tion, but a little consideration will suffice to make the arrange- 
ment clear. The shears is not the largest of its kind, but is 

unique in some of its details, more especially the mode of apply- 
ing the power. It consists « of two legs, which are fixed close to 
the edge of the wharf, the plates to which they are hinged being 
bolted into the masonry. These spars, which are 90ft. long, 
meet at their by ype extremities, from which point a third spar 
passes in-shore in connection with the moving apparatus. This 
back spar, = “= h is 126ft. long, is hinged at its lower end toa 
short female screw which traverses and derives its motion from 

a horizo ds crew 40ft. long, which admits of a reach of 33ft. 
bapend the 2 oles 4 of the wharf. The spars are built up of jin. 
wrought iron plate on the tubular principle, and from their 
oblic quity have, under heavy weights, a very severe compressive 
strain to bear. 

The shears itself, as well as the the winch for hoisting and 
lowering, is worked by a double cylinder engine of 1lin. dia- 
meter and 16in. stroke, and about 10-horse power, the maximum 
weight to be lifted being taken at eighty tons. 

The engine is situated close to the shears, but derives its 
supply of steam from the boilers of the workshop engines, which 
are 150ft. distant. 


The shears was constructed by Messrs. Day and Co., of 
Southamp me, at a cost of £2,000, and the foundations cost 
£420 more, aking a total of of £2,420. 


THE BERDAN BREECH- LOADER. 
THE prize panty offered at Wimbledon by the “‘ Saturday 
Review” journal for breech-loaders has been won by an Enfield 
converted on a pln invented by Colonel Berdan, of the United 
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States army, and patented in this country. The inventor con- 
siders that An breech-loading fire-arms heretofore constructed for 
the use of metallic cartridges with hollow flanged heads have been 
defective in one respect, namely, that in firing them the heads of 
the cartridges have been very liable to burst or be blown off, or to 
bulge out in such a manner as to render it very difficult to open 
the breech. This has been generally owing to variations in the 
thickness of the flanges of the heads of the cartridges, but in some 
cases, owing to imperfections in the construction o the gun, which 
left too much room for the flanges. In either case the head of the 
cartridge is prevented from coming to a bearing against the breech- 
o* before firing. With a view to obviate this defect one part 
is invention consists in adapting a presser to act upon the front 





of the flange of the cartridge so as to draw it back against the 
breech before firing. This presser may form part of the cartridge 
shell retractor, or of a piece applied especially for the fooenii 
He also so applies a detonating pin, upon which the 

strikes to fire fixed ammunition cartridges, that the pin shall 
strike the cartridge at a point opposite to where it is he fi back by 
the presser above mentioned, pas hich draws ‘teak the cartridge 
against the breech. The presser is of hardened steel, and, there- 
foye, will not be bruised or marred by the repeated o operati on of 
the pin, as the barrel, which is soft, is apt to be. He further 
elongates the hole provided in the swinging breech of a breech- 
loading fire-arm for the reception of the pin upon which it works, 
so that the breech may have a direct rear support in the breech 
seeers er at the time of firing, and yet be free to swing back 

oe open the rear end of the barrel - eatin, His inven- 

a consists in a novel arrangement of a detonating pin and 
hammer and the s g breech relatively to each other, and to 
the line of bore of a breech-loading fire-arm, whereby the line of 
bore is unobstructed, and the lending when the hammer is at half 
cock i 7 a in the combination with one main spring of two 
or more stirrups, one for operating the hammer, and another for 
pron ng or controlling the operation o of a movable brace which 
locks the ‘ede at the time of firing; in the employment, in com- 
bination with a swinging breech piece, of a suitable projection on 
the lower and front side of a movable brace, or upon the tumbler, 
whereby the loading at full cock is prevented, and in the e mploy- 
ment in a breech-loading fire-arm with a swinging breech of a 

for bracing the breech at the time of firing swinging on the tumbler 
shaft detached from the tumbler, but connected with the main 
spring, so as to give a ter motio n than is given to the tumbler. 
It also consists in combining a movable brace, which operates to 
lock the breech at the time of firing with a three- sotehed tumbler, 
a sere, and a en breech, so that while the hammer is locked 
by the sere into the first or safety notch of the tumbler oy out 
of contact with a detonating pin by which the cartridge is 
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the breech is locked by the brace. It further consists in ~~ 
ing the breech receiver of a breech-] fire-arm.with horizo 
and vertical side flanges and fitting the same into the stock, ~ 
that the ends of the pins upon which the breech, the hammer, and 
the sere work may be inserted into the vertical flanges, and may 
abut against the cheeks of the stock, and be kept in place without 
oe ins being screwed into the receiver, thereby affording greater 
ity for taking the lock and breech operating mechanism to 
joo when the breech receiver is taken out of the stock. 

Fig. 1 in the accompanying engravings exhibits a longitudinal 
section of the breech receiver and portions of the stock and barrel, 

feck of a breech-loading fire-arin, 
constructed according to the present invention, and showing the 
hammer down; Fig. 2 is a similar view to Fig. 1, but showing the 
hammer eoeked Fig. 3 is a top or plan view of Fig. 1; and Fig. 4 

8 a transverse section in the plane indicated e line x, #, in 
Fig. 1; Fig. 5 represents side and end views of the breech; Fig. 6 
represents side and end views of the independent brace by which 
the breech is partly supported at the time of firing; Fig. 7 is a 
similar view to Fig. 2, but shows the parts in differen - positions. 

A is the breech receiver having the barrel B firmly screwed into 
it, and having in rear of the socket which receives the barrel a 
suitable opening for the reception of the swinging breech C, the 
hammer D, mo | the cartridge shell retractor E. The cartridge 
shell now Has Bn represented also serves the purpose of drawing back 
the cartridges against the face of the breech rr aratory to firing, 
and for this purpose it is arranged in front e hammer on the 
left side of the breech, where it swings on the same pin a as the 
breech, and it has an upward rojection 6 in front which enters a 
recess provided for it in the left-hand side of the rear end of the 
barrel, and in the back of this projection there is a rebate-shaped 
recess c, Fig. 3, for the reception of the front part of one side of 
the flange d at the head of the fixed ammunition cartridge F. 
For ppeinnnand ms ra the bottom of the rear part of the retractor 
has projection ¢, upon which a forward projection f on 
the hammer strikes as the hammer descends in firing before the 
head of the hammer strikes the detonating pin y, by which the 
priming of the cartridge contained in the flange ¢ is fired. By 
this action of the hammer upon the projection e o Bi rojection 4 
is pressed back against the front of the flan cartridge 
shell, and so made to press back the head of the catego against 
the face of the breech before the cartridge is fired, and t 
it to a firm bearing against the breech and prev vent its head from 
being burst or town of off, or so bulged out as to render it difficult 
to open the breech, as is likely to be the case if the flange does 
not fill the space provided for it, and the head does not bear 
against the breech before or at the time the firing of the charge 


fired, | takes place. The retractor E is made to draw back the discharged 
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cartridge shell as the breech is opened by means of a pin h, which 
i secured in ie retractor and’ projects laterally from the ner 
side thereof into a curved ve ¢ in the contiguous side of the 
breech C, the groov eine 

action upon 

wide enough 

barrel, 


i 
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device by which it is drawn back against the breech. This projec- 
tion b, being of steel and hardened, is not marred by the repeated 
striking of the cartridge, as the barrel, which is always soft, is 
after much use, when the cartridge is supported by it opposite to 
where the detonating pin strikes. The swinging breech C swings 


upon the pin a, which is situated a short distance below, and 
in rear of the rear end of the barrel; the face of. the breech is flat 
so that when the breech C is closed it fits square up against the 
rear end of the barrel, and the upper part of the back is of arc 
form concentric with the pin a, so that it may swing back into 
the opening at the top of the receiver to open 
the barrel for loading; but the lower part of 
the back is made with a projecting face j to 
abut against a bearing & at the back of the open- 
ing in the receiver, and thus receive support at 
the rear at the time of firing. At the top there 
is an Py projecting thumb-piece / to which 
to apply the thumb to open it. The hole in 
this breech through which the pin a passes is 
elongated in a direction obliquely upward and 
backward, as shown at m, to allow the neces- 
A sary | of the breech upon the pin to permit 

its shoulder j to abut against the bearing & at 
the time of firing, and yet to allow the breech 


to — back loosely to open the barrel. 
During the tof the pening of the 
breech bya back pressure upon the thumb-piece/, 
the lower edge of the head of the cartridge (and 
not the pin a) is the fulcrum, and to enable the face j to swing 
clear of the bearing & this face and the corresponding face on the 
bearing k are made concentric with the point in which the lower 
edge of the cartridge shell is situated. When the breech has 
swung back far enough for the shoulder j to clear the bearing k, 
the hole m has moved so far downward and forward upon the pin 
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a that this pin becomes the fulcrum, and upon this fulcrum the 
backward ovlngns movement of the breech is compl By 
bringing the fulcrum of the breech on the lower edge of the cart- 
ridge shell as above described, the resistance of the bearing k to 
the back pressure on the breech at the time of firing is made to 
act more nearly in the line of such pressure. In order to make 
the movement of the breech concentric with the pin a after it has 
cleared the bearing ‘, a spring 17 is attached to the receiver A in 
rear of the breech so as to press the breech upward against the 
bottom of the pin when the face of the breech is clear of the lower 
edge of the cartridge shell which constitutes its fulcrum during 
the first part of the opening movement. This spring is represented 
simply pressing against the bottom of the breech, but it may be 
connected therewith by means of a stirrup ; the connection of the 
stirrup with the breech is to be very slightly in the rear of the pin 
a when the breech is open, but to be ig rear of the pin when the 
breech is closed. 

It has been hereinbefore stated that the detonating pin g is 
arranged on the left-hand side of the breech. This is because the 
hammer D is arranged on that side, and the reason for arranging 
the hammer on that side is that an unobstructed passage may be 
left in rear of the barrel when the breech is open, as shown in 
Fig. 7, with room for the thumb of the right hand to draw out 





AVELING AND PORTER’S LOCOMOTIVE ENGINE. 


the discharged cartridge shells from the barrel, and push new car- 
tridges thereinto, while that hand is on that side of the stock. 
The hammer is so far to the left that its inner side is 
not only outside of the line of the barrel on that side, but outside 
of the line on the counter bar r, as shown in Fig. 3 so that the 
cartridge or shell' may.pass freely in or out of the barrel. 
This arrangement of the hammer enables it to be brought much 
more forward and nearer to the barrel, which is very desirable, 
but the detonating pin g having to strike the cartridge and to work 
in the breech cannot be arranged in line with the so-arranged 
hammer, and therefore it is furnished with a projection g' on its 
outer side for the hammer to strike upon. e detonating pin 
may be so constructed and fitted to the breech as to strike upon 
the centre of a centrally primed cartridge, the projection g' being 
left on the pin protruding from the left side of the breech for the 
hammer to strike upon. The object of using the detonating pin 
is that if the hammer were constructed and arranged to strike 
directly upon the cartridge the hammer would have to move much 
further back, and too far for half cock before the breech would 
open. 
The hammer D, swings in the usual manner upon a pin or shaft 
m, inserted transversely through the breech receiver. Upon the 
same shaft is arranged the independent double-action brace H 
(Figs. 1, 2, 4, and 6,) by which the breech is partly supported in a 
closed position at the time of firing. This brace turns freely upon 
the shaft n, but is not attached to either hammer or tumbler. It 
has its form shown in Figs. 1 and 2, but more distinctly in the 
detached view, Fig. 6. Its upper end w, which acts against a 
shoulder u on the breech, as shown in Fig. 1, while the hammer is 
down, is made concentric with the shaft n and its face v, which 
acts against the bottom of the breech, as shown in Fig. 2, when 
the hammer is at full cock is radial, or nearly so, to the shaft. 
The brace H is connected by a stirrup q with the end of the main 
spring I, by which the blow of the hammer is produced, the con- 
nection of the stirrup with the main spring being by means of the 
same pin 8, which connects the hammer stirrup ¢, but the pin q' 
which connects the stirrup q with the brace H is very much 
nearer to the pin /', which connects the hammer stirrup with 
the tumbler D', This connection of the brace H with 
the main spring causes the upper end of the brace H to be 
moved on the shaft n by the main spring at the same time 
and in the same direction as the hammer; but the arrangement of 
the stirrup connections qg' and ¢' of the brace and the tumbler 
relatively to the hammer shaft n causes the brace to move quicker 
than the hammer upon the shaft 7, and to have a greater move- 
ment thereon. The result of this greater movement, with a 
‘a ane arrangement of the end w and face v, is that while the 
race is thrown entirely out of contact with the breech, as shown 
in Fig. 7, and so leaves the breech free to open when the hammer 
is at alf-cock, it locks the breech not only when the er is 
down but while at full-cock. is locking at full cock is not 
obtained when the hammer itself or the tumbler is made to serve 
as a brace to the breech, and is very important, as it prevents the 
breech from being opened, either accidentally or otherwise, while 
the hammer is at full-cock, and renders it impossible to load while 
at full-cock, which is a very dangerous operation in the excitement 
of battle. Another advantage of the quicker and greater move- 
ment of the brace as compared with that of the hammer is that 
it brings the half-cock position of the h further forward, so 
that if, in letting the hammer down it slips from the thumb, it 
does not fall with force enough to explode the priming of the 
cartridge. The quicker and greater movement of the brace, it is 
obvious, cannot obtained when it is rigidly attached to the 
er or tumbler. 











AVELING AND PORTER'S LOCOMOTIVE 
ENGINE. 

WE have had an opportunity of witnessing the ‘ormance of 
the engine illustra eo at Gray’s chalk quarri —— where 
three of the same design are employed to transmit the chalk from 
the works to the dock. It embodies most of the peculiar features 
of Mr. Aveling’s traction engines for i roads, the only 
important alteration being that of adapting it to the requirements 
of a line of rails, All the gearing is arranged on the top of the 
boiler, and easily accessible. On the crank shaft is a pinion gear- 
ing into a spur wheel on a second shaft, from which motion is 
transmitted to the driving wheels, four in number, by an endless 
chain. The engine is 10-horse power nominal, with a cylinder 
10in. diameter and 12in. stroke. The grate surface in the fire-box 
is 74 square feet; the number of tubes in the boiler is sixty, each 
2}in. external diameter. There are two tanks for the feed-water, 
one under the coal tender and the other under the front part of 
the boiler, having a collective capacity of 350 gallons. The wheels 
are 4ft. diameter with short tires, and coupled by the endless 
chain. Provision is made for tightening the chain by Mr. Aveling’s 
apparatus, consisting of a slot in the main brackets, in which the 
bearings of the shaft can be raised or lowered. The cylinder is 
jacketed, steam being carried around it to the valve chest. 

The —_— in question during our inspection performed its work 
very satisfactorily, and, notwithstanding the fact that the power is 
transmitted through the spur gear and endless chain to the driving 
wheels with a quick of piston, the motion was remarkably 
uniform. The chief feature connected with the emp! ent of 


such engines for analogous to that above to 
appears to us to be the facility with which it can be applied to 
fixed machinery 


drive portable or and at the same time retain its 
means of a. For lines on brick-fields, quarries, mines, 
or temporary lines on public works, the above advantage would be 










appreciated, capable as these engines are of performing both the 
functi of the tive and portable engine at a very moderate 
cost. All the wheels being coupled, the whole weight of the 
engine and tender is available for producing adhesion on the rails, 
which is sufficient for the — of such lines; 
and considering the fact that it can os to various purposes 
on works generally, and that it is much simpler and less in price 
than that of the ordinary locomotive type, we think there are 
various lines whers such an engine would be advantageously 
employed. We are informed that Messrs. Aveling and Porter 
have several in hand for the purposes to which we have alluded. 











THe STRIKE IN THE IRON Trape.—In addition to 10,000 or 
12,000 men thrown out of pe on the Tees and through- 
out Durham and Northumberland, a fortnight since, by a strike in 
the manufactured iron 2,000 or 3,000 more have just turned 
out in connection with the elementary — of smelting or blast- 
ing against the proposed reduction of 10 per cent. in their wages. 
The blast furnaces, with the exception of two or three instances, 
are therefore at a complete standstill. There appears no chance 
and seemingly little desire between masters and men to come to 
any arrangement. Great numbers of the men, especially the 
Jabourers, who, having no union to support them, are in a most 
destitute state, are leaving the district altogether, and owners of 
house property and small shopkeepers suffer severely. The 
masters appear determined to force a reduction, as they state, to 

ut them on a level with foreign manufacturers, who, with labour 
BO per cent. cheaper, can drive them out of the market. Iron ships 
that would ordinarily aave been built at Stockton have been given 
to French firms, it is alleged, entirely on this account. 

LAUNCH OF AN InoN SCREW STEAMER.—On Saturday last an iron 
screw steamer was launched from the yard of 8. Wigham Richard- 
son and Co., Low Walker, of the following dimensions :—Length 
between perpendiculars, 195ft.; breadth of beam, 28ft; —_ 
moulded, 17ft. 2in.; and of about 1,000 tons burthen. This fine 
vessel is to class Al at Lloyd’s and has been built for the firm of 
Lofthouse, Glover, and Co., of Hull, and is intended principally 
for the Baltic and Hamburgh trades. She was named the “ Colum- 
bine.” Her engines and boilers, made by Messrs. R. and W. 
Hawthorn, of Newcastle, include all the recent improvements, and 
are of 90 nominal horse-power, to work up to about 400, having 
two extra-sized tubular boilers. The engine-room is entirely 
secured from the disast q 8 which befell the unfor- 
tunate London and several other steamers, by the poop deck being 
carried forward of the engine-room, the fore part of which is 
effectually secured by an iron bulkhead and doors, thus preventing 
any ingress of water to that part of the ship. The Columbine is 
to be fitted with steam winches and every appliance for the rapid 
loading and discharging of cargo, and the accommoda- 
tion, though limited, is most elegantly fitted with everything 
necessary for the comfort and convenience of both first and second- 
class passengers. 

IMPURE WATER AND CHOLERA.—There is a very significant pas- 
sage in the last report of the Registrar-General in reference to the 
area within which the cholera is raging. Of the 1,253 people who 
have been carried off in seven days 924 perished in the six dis- 
tricts of Bethnal-green, Whitecha St. George’s-in-the-East, 
Stepney, Mile End Old Town, and Poplar, including Bow. This 
cholera-field derives its supply of water from the River 
dangerous proximity to the sewers, cuts, and canals full of refv 
and foul water ; and the registrar has no hesitation in emp | 
this fact with the terrible prevalence and malignity of cholera an 
diarrhcea in this region. ere can, in fact, be no more certain 
way of procuring the extension of an epidemic of cholera than by 
supplying a ulation with water so befouled. What is im- 
portant to erstand is, that no ordinary external of smell, 
taste, or colour may betray the contamination. On the contrary, 
wells which are most tainted by soakage supply fre- 
— a water which is peculiarly table. trates and 

ori 


The ni 
which are at ne P mad one the pnt & nol 
factive organic poisoning a certain spar! a not unplea- 
sant flavour to the water, so that the most dangerous pumps are 
often the most attractive, and, as in the case of the Broad-street 





in 


mp, have a wide popularity. The warning is one which ought 
to be taken to heart, and pump water will be best 
avoided unless it be certain that the w supp’ ying it do not 
8 and yield pure 


draw from the soakage area, but are dee)! 
water. To ascertain this accurately sons a certain chemical 
skill ; Lat a simple way of examining water is to allow it to stand 
fot some days in corked bottles, exposed to light and in a 
tolerably warm place. Water that will not bear the test of 
standing should be rejected at once. Many persons can use a 
microscope who cannot test water chemically, Good clean water 
shows no microscopic objects; if the signs of organic matter are 
clear water may be rejected at once. The means of applying tests 
for estimating organic matter in water, with reference especially 
to sani , are clearly described in a little — 
lately published by Dr. Angus Smith. In case of doubt all persons 
will do well to abstain from pump water. There is another source 
of impurity of water which ought to be remembered—the fou 

of tanks and cisterns and butts. In many stables, y, the 
supply of water is temporarily into tanks which are ex- 
cavated in the ; these are almost invariably contaminated 
by soakage. The butts of the poor are also habitually tainted by 
dirt which has collected, and is at this soneen, sud under geeae® 
circumstances, liable to undergo putrefactive change.—Pall Mall 
Gavette. 
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FLOATING DOCKS, 

S1r,—Probably the following account of the successful termi- 
nation of floating Kennie’s Dock, at Cartagena, for the Spanish 
Government, may interest some readers. 

When floated, the operation of sinking the dock commenced at 
eight o’clock on Mid ny ster 4th. The rate of sink- 
ing was one decimetre in twen until 
was reached, and then it began as gradually to rise. 
morning the dock was tested with the dredger weighi 
When all was ready the water was admitted, and 
lifted high and dry above the water; the pumps and valves all 
this time working with perfect regularity and order. The weight 
of the dredger only sunk the dock two decimetres below the water 
line. The time occupied with the whole operations was six hours 


only. : 

So rejoiced were the people of the place that they serenaded 
Mr. Fenwick, the director. The fo! are dimensions of 
the dock:—Length, 320ft.; breadth, 105ft.; depth, ft.; dis- 
placement of base, 11,500 tons; weight of ship it can lift, 5,500 
tons. 

The undertaking was entrusted to Mr. Rennie, Holland-street, 
Blackfriars, London; and the construction directed by Mr. Jno. 
Fenwick. J. W. 

Cartagena, 





z 





“ PYROMETER WANTED.” 


Srr,—In THE ENGmIneer of last week I observe a letter under 
the above heading, signed “ Engineer,” which contains some 
inaccuracies, and at least one omission which I wish to supply. 

The letter speaks of ‘‘Siemens’ patent pyrometer,” which the 
writer says is based on the supposition that if a ball of copper or 
iron one-fiftieth part in bulk of a pint of water be immersed in 
the hot blast at the tuyere, and when heated to the temperature 
of the blast be at once plunged into the water, the latter will be 
raised one degree for every fifty degrees temperature of the blast. 
As this description of the instrument might lead to misconcep- 
tions, allow me to state that the copper or iron ball used should 
in all cases be carefully adjusted beforehand, not as regards bulk, 
but in respect of its capacity for heat, which varies greatly, accord- 
ing to the description of metal employed. For high pote of 
temperature platinum balls should be used. 

‘Although I am connected with the construction and peculiar 
arrangements of this instrument, I have to disclaim the authorship 
of the principle involved in it, which may be found in books on 
sieuledl science; nor do I lay claim to any patent in respect of it. 
The difficulty ‘‘ Engineer” complains of, of measuring an imperial 

int of water into a receiver, is one which must be peculiar to 
1imself in not being provided with such a measure. 

What “Engineer” requires is an instrument indicating the 
temperature within his furnace upon a scale without, which 
unquestionably would be a most desirable achievement, the reali- 
sation of which mainly depends upon the use of materials not 
subject to permanent changes by exposure to intense heat. Gaunt- 
lett’s and Krauss’ instruments would certainly be inapplicable, 
because no bar or spring of metal would permanently retain its 
dimensions, and still less its elasticity, under continued influence 
of heat. There is, however, an instrument which is capable of 
nearly, if not entirely, realising what ‘‘ Engineer” desires, but 
which is omitted in his list; I refer to the ‘‘resistance thermo- 
meter” (and “‘ pyrometer”) which was first proposed by me in 


1360, when it was usefully applied in discovering the dan-" 


gerous rise of temperature by spontaneous action within the 
mass of the Malta-Alexandria submarine cable, leading to the 
adoption, for the first time, of water-tight tanks on board cable 
ships. ‘This instrument was described in a letter addressed by me 
to Professor Tyndall, which appeared about that time in the 
** Philosophical Magazine,” and may also be found in the Govern- 
ment blue-books on submarine cables of 1860. 

In the application of this instrument to hot-blast stoves a free 
coil of platinum wire would have to be exposed in a niche, or pro- 
tecting capsule, to the heat, with leading wires connecting its ends 
with a small battery and deferential galvanometer in the office. 
With increase and decrease of temperature the electrical resistance 
of the platinum wire increases and decreases in a fixed and simple 
arithmetical ratio, the measurement of which is at the same time 
the measurement of heat. The same measuring apparatus in the 
office would serve for any number of coils which might be distri- 
buted within the same or several stoves, and which might be 
measured in rotation at certain intervals of time, and the results 
registered in a volume to be kept for that purpose, 

This instrument not having been made the subject of a patent, 
has on that account, perhaps, not become so generally known as its 
usefulness appears to warrant; and ‘‘ Engineer” would do good 
— to pyrometrical science if he were to subject it to a careful 
trial. 

3, Great George-street, Westminster, 

London, Ist August, 1866, 


C. W. SIEMENS. 





ENGINES FOR STEAM LAUNCHES. 


LAUNCHES, propelled by steam for a man-of-war, are now becom- 
ing almost as much a necessity as engines in the vessel itself. We 
believe the fitting of the first ship’s launch with engines is due to 
Mr. A. Murray, chief engineer of Portsmouth dockyard. These 
engines were of the portable kind on the high-pressure system, 
and very similar to a small locomotive or agricultural engine, the 
engines being attached to each side, and driving a screw propeller 
under each quarter, but the weights were found to be nearly five 
tons; and, as the size of the ship’s boat cannot conveniently be 
increased, this weight is found too much when the boat is fully 
loaded for service. The speed obtained by the Portsmouth launch 
was 6°742 knots. 

Last year Messrs. Penn, Messrs. Maudslay, and Messrs. Rennie 
were asked to design such machinery as they each respectively 
considered best for the purpose. Messrs. Penn and Messrs. 
Maudslay did not depart widely from the general arrangement of 
the Portsmouth type, although they produced a lighter engine; 
while Messrs, Rennie, to whom the merit of practically intro- 
ducing the double-action screws with independent engines is 
undoubtedly due, proposed quite a new disposition, whereby the 
weights were reduced considerably under four tons, and the length 
reduced to 5ft. 10in., with a mean speed of over eight knots. 

3esides being adapted to work high-pressure, each engine has a 
surface condenser, so that, instead of continually adding salt{water 
to supply the place of the water evaporated, the same water is 
used over and over again. The practical importance of this is 
apparent to all conversant with high-pressure engines working 
with salt water, the deposit of salt in the boiler being such a 
serious evil as almost to exclude the adaptation of high-pressure 
engines for use in salt water. It may be remembered, by some of 
our readers, that the gunboats made during the Russian war were 
all high-pressure, but the boilers deteriorated so rapidly from the 
accumulation of salt that they were afterwards fitted with con- 
densers, but these were, on the ordin injection principle, 
the es of which, to launch engines, would be inad- 
missibie, 

These improved engines have but one cylinder to each screw 
propeller, similar to many other small high-pressure engines made 

slessrs. Rennie for gun-boats, &c., for the Indian, Spanish, and 


dtussian Governments, all of which have double screws and single 
cylinders, and are found to stop and reverse with great rapidity, 
and are more simple than those having two cylinders for such 
small jobs, which, considering that these small craft are generally 
put intojthe hands offinexperienced persons, is a great desideratum. 

We now give the results of the trial of a steam launch made on 





this new Messrs. with the addition of * 
peers oa age fl ctcaly tried at Portsmouth last 
The of the were as follow :—Length, 


speed in knots, L 3 with condenser, 
8°054; revolutions of screw, 328°5. ans wr ene, boiler, and 
with water, 3 tons 10 cwt.; the weight of engine, 
boiler, as lifted out is only 2 tons 5 cwt. 
Messrs. Rennie have also made several launch engines on the 
same arrangement, but without the condensers, the weight of 
which, including water in the boilers, was 3 ton 2 cwt. 








THE MANCHESTER MEETING OF THE INSTI- 
TUTION OF MECHANICAL ENGINEERS. 

the very interesting ad =. 
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in the very fine lecture hall of the Manchester 
tion (David-street). There was a pretty full attendance, and, 
amongst about one hundred gentlemen 


of the Birmingham Small Arms Company, and other practical engi- 
neers. Bebind thejpresident’s chair, mee 

the whole of the large organ i 

were fixed the diagrams illustrating the pape: _ Tes 
Amongst these was conspicuous a very rich collection of Indian ink 


drawings of a + number of exploded and other boilers, contri- 
buted by Mr. E, B. Marten, of Stourbridge, the chief-engineer of 
the Midland Boiler Assurance Company, towards the illustration 


of his lengthy and elaborate paper on boiler explosions and their 
records. The chair was taken by Mr. Whitworth at ten o'clock, 
and his paper on the proof of guns by measurement, the first on 
the list, was, after some preliminary business, read by Mr, W. P. 
Marshall, the secretary of the Birmingham Institution. 

We regret that, with this and the other papers read, we are 
obliged by the rules of the Institution to confine ourselves to bare 
abstracts. The members are not allowed to furnish copies of their 

pers, or of their diagrams for illustration, and we are also de- 
nes from any notice of the discussion. The reason for this is 
stated to be the necessity that the gentlemen who speak should be 
enabled to revise the opinions they have expressed before publica- 
tion. Whatever validity this reason may have as respects the dis- 
cussion, we cannot see how it can possibly bear on the publication 
of the papers. Nevertheless, however much we may regret that 
interesting matter, such as is often brought before the Institution 
of Mechanical Engineers, should have to wait for a long time before 
its publication, we will not be the first to violate a rule which has 
been made a point of honour with the press. 

Mr. Whitworth’s paper, on the proof of guns by mneasurement, 
with description of the instrument employed, was illustrated by 
several di s, and it commenced by stating that many rifled 
guns had doubtless been injured through testing with excessive 
charges, and the object of this measuring instrument was to ascer- 
tain what amount of charge any particular gun would bear with- 
out injurious disturbance of its parts. The instrument would 
indicate a difference of diameter in any part of the bore to the 
extent of a ten-thousandth part of an inch. Before commencing 
the proof of a gun, an exact measure was taken of the bore oppo- 
site the centre of the powder charge, and also opposite the centre 
of the projectile. A somewhat small charge of powder was first 
used, and then another measurement was rey and so repeated. 
It was found that an enlargement takes place more or less even 
with what is considered a legitimate charge, and that altogether 
independently of general over-straining produced by excessive 
charges. Generally the best length of a schid projectile was three 
diameters, and the total weight of powder that a gun could wholly 
consume was one-seventh of the weight of the projectile. The 
measuring instrument consists of a long stem, composed of two 
tubes, one within the other, which can be inserted through the 
muzzle to the bottom of the breech. To the inner end of the 
outer tube is a brass head with three transverse arms attached to 
it, and within grooves in these arms three steel ‘‘ feelers” are made 
to slide, so as to press accurately against any portion of the inte- 
rior by turns given to the inner tube, which has a screw of 
fine pitch upon it. Aslot is cut in the outer tube, where it 
projects from the muzzle, and a pointer isattached to the inner tube, 
which works through this slot, and affords the means of measuring 
accurately the movement of the inner tube. The tubu lar measuring 
rod is supported at the muzzle of the gun by a grooved brass 
pulley, the effect of which is to facilitate its free movement back- 
wards or forwards in the bore. Mr. Whitworth designed the in- 
strument for his own use during the competitive trials of the 
Special Committee at Shoeburyness in 1864, in order to ascertain 
the alterations which might take place in the bore of his 70- 
pounder on that occasion. e measurements taken during the 
firing of nearly 3,000 rounds showed that the enlargements of the 
bore, with successive charges of 10 lb. of powderand 70 lb. shot, were 
regular, and were due entirely to wear of the gun in the powder 
chamber; but when the powder charge was increased and a large 
air-space left, the gun being loaded each time with a number of 
shot, the enlargement of the bore was so rapid that a continuance 
of those charges must have led to the destruction of the gun, as a 
permanent set must have taken place after every discharge. In 
the first 2,886 rounds the enlargement in diameter was ‘0198in. ; in 
the next fifty rounds, forty of which had heavier shots (twenty of 
140 Ib. and twenty of 280 lb.), the enlargement was °0170in.; 
showing that nearly as much total enlargement was caused by the 
fifty rounds as by the previous 2,886 rounds; whilst the last fifteen 
rounds, fired with still heavier shot, varying from 350 lb. to 
490 Ib., and five with an increased powder charge of 151b., pro- 
duced a further enlargement nearly equal to that of the 2,886 
rounds or of the following fifty rounds. The instrument thus 
afforded the means of ing out in the testing of guns the 
same principle which was adopted in testing girders, in which the 
effect produced by the test loads was carefully observed as to the 
permanent set produced, thus enabling any risk from undue strain 
to be avoided. At the conclusion of the paper various questions 
were asked by the members, and explanations were given by the 
inventor, after which a vote of thanks was passed by acclamation. 

The second paper was by Mr. John Ramsbottom, of Crewe, on 
an improved reversing rolli ill, which has been in operation 
for seven months at the steel works of the London and North 
Western Railway, at Crewe. The special point in the arrange- 
ment of this machinery is that the rolls, hitherto driven always in 
one direction with the aid of immense a, can be reversed 
at pleasure, the fly-wheel being entirely dispensed with. The 
engine and the rolls together are reve each time a plate or bar 
is passed through; the rolling being gpg 4 in opposite direc 
tions. The idea of reversing a train of rolls by reversing the 
engine at each p: of the metal, was first suggested by Mr. 
Nasmyth, but had never, to the writer’s knowledge, been before 
carried out. The engines employed are direct-acting and horizontal, 
coupled at right-angles. They are reversed, without shutting off 
the steam, by hydraulic power. The reversing shaft is conn 
by links to a piston working in a small cylinder, and the admission 
of water to the cylinder regulated by a slide valve worked by a 
shaft and hand lever placed in such a position that the attendant 
can see the proper moment for reversing. This shaft is hollow, 
and there runs through it a second shaft which regulates the 
main steam valves of the engines. So that the attendant has, in 
full view of the rolls, complete command over the mill. In this 
new arrangement the boiler is (instead of the fly-wheel) really the 


. Ramsbottom, and a lengthy 
hich Mr. W. Fairbairn and several other members took part. 
Mr. Marten’s paper, the third on the list, ‘‘On Steam Boiler 
Explosions and their Records, and on Inspection as a Means of 


for this as 


made by the greater number of members present. On their arri- 
val they went over the admirably arranged steel works of the 
company, where they also obtained refreshments, returning by 
special train from the works to Crewe station, and to Manchester 
by the ordinary trains. ‘Those who remained at Manchester were 
enabled, with the guidance of a neat little map—furnished to each 
visitor by the Institution—to visit, on presenting a member's 
ticket, the different works in Manchester opened for their recep- 
tion. Amongst these were all the principal engineering works of 
Manchester and the neighbourhood. Lesides these, were the 
copper works of the Broughton Copper Co., the railway ticket 
manufactory of Messrs. Edmondson, Horsfall’s patent card manu- 
factory, Hoyle & Son’s print works, Johnson and Nephéw’s wire 
works, and McConnel & Co.’s cotton mill, An electro-magnetic 
machine, by Wilde & Co., could also be seen at Lees-street, Great 
Ancoats-street. he ’ io" 


Mr. Whitworth’s tool and ordnance works (for years, for somo 
reason or other, a sealed book), were not on the list; but 
before the meeting terminated the president intimated that he 
should willingly attend at his works on Wednesday afternoon to 
show the members, as many of them as cared to see, the ordnance 
works, which, ‘“‘on account of the loss of time that would ensue, 
had never been shown to the public.” 

On Wednesday, business at the Mechanics’ Institution began by 
a resumption of Mr. Marten’s paper, which was followed by a very 
interesting discussion unfortunately tabooed ground for us. He 
observed that out of 1,046 explosions which have been recorded, since 
the beginning of the present century, and which caused the death of 
4,076 persons and the injury of 2,903 others, 397 were owing to 
causes which are too uncertain to be placed under any heading, 
but of the rest 137 were from over-pressure, from safety valves 
being wedged or over-weigh in some cases intentionally, or 
from other acts of carelessness; 119 were from collapse of internal 
tubes, generally from insufficient strength; 114 were from short- 
ness of water or from scurf preventing the proper contact of the 
water with the plate, or from improper setting, so as to expose 
the sides of the boiler to the flame above the water line; and nine 
from extraneous causes, such as effect of lightning striking down 
the stacks upon the boilers, or from fire in the building, or explo- 
sion.of gas in the flues. The theories as to the causes of explosion 
have been numerous. In the early days of the steam engine the 
explosions were so palpably from the weakness of the boilers, 
which, compared with those of the present day, were ill-con- 
structed, that no one thought of any other cause than the insuffi- 
cient strength of the vessel to bear the expansive force of the 
steam contained in it. When the advantages of high-pressure 
steam were recognised, and the boilers were improved so as to 
bear the increased strain, the tremendous havoc caused by an 
explosion led many to think there must be more than the expansive 
force of the steam to produce the effect, and they appear to have 
attributed to steam under certain conditions a detonating force, or 
a sudden access of expansive power that overcame all resistance. 
To support this supposition it was asserted that the steam 
was partially decomposed into its constituent gases, form- 
ing an explosive mixture within the boiler. It seems hardly 
necessary to point out the fallacy of the idea .of , decom- 
position and recomposition taking place in succession in the same 
vessel, without the introduction of any new element for chemical 
combination. The causes of explosion he considered generally 
under the head of, firstly, faults'in the fabric of the boiler itself as 
originally constructed, owing to bad shape or want of stays, or bad 
material or workmanship, or injudicious setting; and, secondly, 
mischief arising during working either from wear and tear, or 
from overheating through shortness of water or accumulation 
of scurf, or from corrosion in its several forms of general thinning, 
pitting, furrowing, or channelling; or from flaws or fractures in 
the material, or injury by the effect of repeated strain, or from 
undue pressure through want of sufficient escape ements. 
many of the early explosions were from faults of construction. 
He proceeded to illustrate this at great le referring to 
diagrams showing the different kinds of boilers of which records 
of explosion have been furnished, and pointing out the disadvan- 
tages in their construction. The thing most to be dreaded for 
boilers is corrosion, because when the plate is once thinned it 
cannot be again strengthened, but must remain permanently 
weakened. After explaining the various ways in which corrosion 
attacks a beiler, he said that no cause of explosion was oftener 
mentioned than shortness of water, and it was not unfrequently 
coupled with turning on the feed suddenly to an overheated 
boiler. It was erroneous, however, to suppose that if a boiler 
runs dry, or the feed is turned into a red-hot boiler, there must 
necessarily be an explosion. If a boiler, unconnected with any 
other, runs rapidly empty from the breaking of the blow-off pipe, 
or any such cause, it will simply get red-hot, and sink out of shape 
on to the fire, as may often be seen, but no explosion would 
happen. If the water only falls gradually, as it would if the feed 


were turned off, and evaporation continues, the @ to 
the fire would get overheated as the water left them, and might get 
so softened and weakened as to be i ble of bearing the pressure, 





and so cause an explosion. Ifthe water should again be turned on 
before the overheating had gone so far, and the feed-pipe was, as 

carried down to nearly the bottom of the boiler, the 
water would gradually creep up the heated sides and cool the 
plates, the heat of which would not be sufficient to cause greater 
evaporation than the ordinary safety valves would carry off. Tle 
danger would not be so much from the excess of steam formed by 
the heat accumulated in the heated plates of the boiler, as in the 
injury and strain that would be caused to them by the undue 
expansion and sudden contraction, especially as this action would 
take place on only a portion of the boiler. After referring to 
other causes of Je acre such ee of the’ iron 
through long use, injudicious repair, the o! per apparatus 
for enabling the attendant to tell the weight of the water, and 





the pressure of the steam, and over-pressure through deficient 
escape arrangements, he concluded by saying that the ‘object of 
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useful, and 
boilers with small im 
; but that test came could not be entirely d 
id beliens bad boon known to stand the test to double 
pressure without any aj nt injury, that were 
be dangerously corroded. He Polieved that the surest 
the true condition of a boiler was to examine it 
intervals in every point, both inside and out; and as 
ly be done when the boilers and the fiues could 
i tered, it was important to make — examina- 
ideration in selecting a construction of boiler for use, 
t safety should be considered as an element of 
as in its more important reference to the preser- 


P., Oldham, contributed a historical “On 
ing and Spi of Cotton,” and the 

+ stat t invention was in 1738, by Lewis Paul; 
i ae, who had improved on all the previous inven- 
ns, was the to bring it into successful operation. The 
er traced the egy agen which were further made, and 
tely explained the process of preparing and spinning 
@étton. In concluding the paper, Mr. tt stated that the 
number of spindles has been augmented until 1,000 are now con- 
tained in each mule—one pair requiring the attendance of a man 
and two boys only. The production of a pair of mules, No, 36’s 
twist, week of sixty hours, is 45,000 hanks, of 840 yards each, 
or 21,477 miles per week, weighing 1,250lb. The revolutions of 
the spindles number 6,500 to 7,000 per minute, the whole driven 
by a strap travelling at about 1,672 per minute. The increase in 
e size of mules had rendered wider mills n The cost of 
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-rooms, averages 18s. per spindle; 


Mr. Fairbairn’s paper described the means emp] for remov- 
ng and ing in a new position the iron columns of a fireproof 


cotton mill. Improvements which had been effected in machinery for 
spinning cotton had given rise to new conditions, new buildi 
and new appliances to meet the numerous changes that had taken 
= machinery had been removed so many times that either the 
ri) 
having proved unequal to the wants of the present day. After 
the invention of the mule by Crompton, a cotton mill 45ft, wide 
was considered of proper dimensions for the number of 350. to 
400 spindles, and two of these mules were looked upon for many 
ears as the correct number for one man to work, and this might 
ve been continued for a longer period but for the invention of 
the self-acting mule of the late Mr. Roberts, and others, which 
gave an impetus to the spinning process, and instead of 400 
spindles, as formerly, the number of the present day contains 
from 800 to 1,000 spindles. This led toa ee 
in the width of the mill, and hence arose:the tower-like form 
of modern cotton factories, varying from 90ft. to 100ft., and in 
some cases 110ft. in width. No difficulty exists in the construc- 
tion of modern mills, but in adapting the old narrow buildings to 
the new millsjit was necessary to break up the old mules and place 
the new ones in the opposite or longitudinal.diregtion of the mill. 
In mills with wooden fioors this was easily accomplished, but in 
fireproof buildings constructed with iron beams and brick arches 
the greatest possible care was necessary to be observed in effecting 
the desired alteration, as illustrated in the case of the present 
paper, where 90 tons to 100 tons of machinery had to be supported 
in a building eight storeys high, the mill being kept working 
during the whole of the alterations. The objection made by Messrs. 
McConnel [and Co., the proprietors, was that the columns could 
not be removed without cutting them, which might incur the 
danger of bringing the whole of the floors: above ‘‘down by the 
run.” Each column had to be cut in two, taken entirely out, and 
new ones substituted at the required distunces apart. e mill is 
eight storeys high, and extends for a len of 160 feet along 
Union-street, fronting the Rochdale Cana runs along to 
Murray street, where it terminates with an ai wing 80 feet 
long. The width of the mill is 45 feet, and was divided into three 
equal spaces of 15 feet by two rows of columns 
fron beams which support the transverse arches. The’ of; 
the arches in the longitudinal direction is about 9 feet 3amyand, 
as each mule requires that oy of drawing out its i the, 
width of 15 feet between pillar and pillar was too small to 
a pair of mules in the longitudinal tion down the middle of 
the room. One row of columns had therefore to be removed to 
give ee for the two centre mules to work ; the others had, with 
a slight alteration, plenty of room. After describing the difficul- 
ties they had to meet, the paper went on to say that before the 
removal of the columns id take place, new ones were fixed, and 
all the rooms made secure from bottom to top. This would have 
been a comparatively easy task if the new columns had gone down 
to the bottom of the foundation, but that was impracticable, as 
the two bottom rooms, which contained the preparation machi- 
nery, could not be disturbed, and the six floors above, which con- 
tained the mules, being those only that required alteration. The 
base of the columns was sup the room above the 
Yamane floor, so as not to interfere with the machi below. 
trong wrought iron hollow beams were fixed immediately under 
the cast iron wall beams at certain points, and upon these beams 
were raised the new line of columns through six floors to the top 
of the mill. One end of each beam'was fixed in the wall, the 
other on a casting, which embraced the and = 
below. e 


from 


cess was to a tem prop under the middle beam for 
the the arch above, and to give room for cutting out 
the co! before the loose end of the bracket could be attached 


for its final support. By this means, instead of having to support 
the arches of two bays from top to {bottom of the mill, only 


those of one floor were su at one time, and 
this in succession to the entire line of the old 
columns’ was cut out and removed. In is way, 
working from the top sto the whole of the floors 


were placed on new foundations. The ~ for 
carrying out this work was designed by Mr. Andrew Ker, to whom 
entrusted the work, and i of two iron clips, embracing 
column round which the spire wheel and rim revolves. Into 
of this wheel a worm works, and by the pulley 
motion from the shafts in each room the disc and 
sed to revolve at the required speed,.. The end of 
is screwed to receive the ratchet n means of 
standard the cutter receives the req’ vance equi- 
the thickness of the cut every time the ratchet passes. 
quickly removed, and the loose part of the 
of the 

if the 


prea gert 
sti 


: 
4 


were 
having been inserted with two strong bolts, the end 
on = wry with the same security as 
never disturbed. 
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mills had to be enlarged or new ones erected, the old ones | 
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is rem 
rolling mill, which was: iimvented by Mr. Rothwell 
member of the institution, where itis: polled into a 
both outside and inside; the lattemoperation is completed 
heat, of about five and @ quarter minutes. The whole process 
Grom, the east ingot 4a aauesielidlaitiin femmtnactin and 16 wacatehed 
that on one occasion si hours 
xy" "7, F Babetinn, of Lona 

ire a ce Bi rd, seer 

in-chief to the ¢ : 3. Tt stan tio won ks 


at Woodhead. He stated'thatithe'works were commenced in 1848, 


is brought from the river 
hester, deriving its supplies 
from the western ped great chain of hills commonly called 
backbone of ” The drainage ground lies nearly 
between Manchester and Sheffield, and extends over 12,000 

acres. It rises in to an elevation of 1,800ft. above the level 
: ° 1,200ft. or 1,300ft. above the top of the 
romantic valley of Longdendale, in which the main reservoirs are 


and the average amount of which may; be collected is about 
40in. per-annum.. This.quantity would give a supply of about 


irty-nine million gallons from. which a certain stipu- 
lated guaranteed quantity fins ae. id.as compensation to the 
mills, in consequence of interferi the river. The present sup- 
ly of water is about thirteen ion gallons, so that water could 


supplied for double the population, at the same rate of con- 


sumption. 5 
At the close of ane ot the voriows peers votes of thanks 
the di of the Mechanics’ Institution 


re passed to 

the use of the-room, to. the companies for the facilities 
they.afforded the members, an of the society. It 
was officially stated that the Insti holding its 


next meeting in Paris, The meeting then separated. In the 
afternoon the members] paid the vit Whitworth’s 
works, and in the evening were present at the dinner given by the 
Institution at the Albion Hotel. . , 


_ Yesterday morning (Thursday), took place  excur- 
sions to Oldham in order to visit the gigantic machine 
making and machine brick works of Messrs. Oldham. 
At one e’clock the members were invited to an ex: lunch at 


the house of Mr. John Platt, M.P. Abont an hour. 

some cotton mills near Messrs. Platt’s works were “anit Special 
trains then took the majority of the members from the 

station, Oldham, to | m, in order to visit M 
Peaoock & Co.’s ive works ; and thence, ot Bah m., 
to Openshaw, to the Company’s railway plant iron 
works, To-day is fixed for an ion to q Hall, 
Derbyshire, the residence of Mr. Joseph Whitworth, the president. 

« - De 


yer, 





COLLISION OF STEAM VESSELS. 
WE have been requested to publish the following :— ~*~ 


“As a remedy for the doubt which sometimes rises at a 
critical moment, with regard to the duty of either ve two 
k weather, the following 


meet under steam, at night or in 
rules are suggested im modification of the present ‘rule of the 


‘*1st.—It is proposed to divide the compass card into two equal 
, and that steamers on any course which liestim’the western 
alf should give way on all occasions to those courses on 


the eastern half of the card, and pass astern.@f them. These last 
uld invariably keep their course ; imminent collision 
i ld dictate a deviation 


mistake of th 

in ale 9 paves ity with the general 
b ROY, 

conceive 


e 
| isting to that eff 
= ‘ee so broad a would fix in the mind of any 
person in charge of a ship his duty as to steering out of the way 
of another vessel, 
oe Always 










keep your course when easting. 
“* Always give way when you are westing. 
“The simple alliteration, though ibly useful for keeping the 
thus dividing mm sane 


rule in mind, is not the reason for the compass 
on the north and south line. 

“The principal deviations of ships’ compasses ocout near the 
east and west points of the card, while the points of minimum de- 


viation are always near the north and sout! Hence, the smallest 
liability to a misconception of the ‘rule of the road’ on the part 
of ships when steering nearly opposite courses within a point or 
two of north and south; while from we: courses being made to 

ive way to easterly ones no doubt would mn ty the coronene 

ence of their compasses on those ts on which deviation is the 
greatest. It is obviously much safer for one alone to yaw 
than for both to do so, and possibly both in a ‘direction, for 
an error is very infectious. 

**2nd. The other rules remaining as at ter i 
might be imparted to their fulfilment if Apne ys or ro spa 
board helm were bound to show a flashing light in the direction of 
a meeting ship before her helm to starboard, and to con- 
tinue the light so exhibited while acting under starboard helm. 

“3rd. One other regulation —jom important, viz., that vessels 
See am 0 ee ne Se ae their engines to 
an 0! y appoin iately on approac other 
vessels, and so continue aah pas their re — 

“The penalty for infraction of this rule should be forfeiture of 


all claim to com ally a Cee infictod by. the vowel 


the highest 1 
neglecting the regu 

“4th. Steamers havi uare sails set should follow thelttles 

~— ; while those with OSes cadens 

laid down for steamers... 


which apply to sailing 
be apley ould conform to the rules : 
W. Hortox, Captain B.N, 


July 28th, 1866, 
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be pushed rapidly forward under its new owners, 


Deven 
Bod Tolan for 2,100,000 


PONCELET’S WATER-WHEEL AT BUSCOT 
PARK. 


THE water-wheel delineated in this impression was designed by 
Mr. B. Latham, engineer to the Local Board of Health, Croydon, 
for Mr. Robert Campbell, of Buscot Park, in Berkshire, and may 
be regarded with interest as one of the very few wheels of its kind 
in 

The wheel was erected for the purpose of working pumps to 
supply a portion of land with that could not be com- 


in, by, phy the ent 
} r since commencem 
fp tel Bek. Saar ee Ge wateigheions of the 
designer.as fully as,eould have been expected, giving, in fact, as 
‘much as 60 per cent. of work for the power 

» The outside diameter of the wheel is 16ft., and the total breadth 
between the planking walls 14ft., which space is divided into 
three bays by crown plit the floats miay be rigidly sup- 
fhe end of the wheel next to the pumps is 
formed by an annular toothed wheel, which gears into another 
wheel of Sft. 3in. diameter, which is fixed upon the pump shaft, 
and so communicates directly tothe pumps, _ 

The greatest head of water above the orifice of discharge is only 
3ft, 6in., but this charge is sufficient to work the pumps at the 
rate of twenty-two strokes per minute. 

The pumps, which are worked by eccentrics, have an inside 
diameter of 11jin. anda stroke of 16in., and, when working at 
twenty-two strokes, give a delivery, at the height of S0ft., of 
about 936,000 gallons per day of twenty-four hours, at an average 
cost of fourpence per day. 

The sluice gate, it will be’observed from the engraving, is curved 
in section so as to increase the co-efficient of discharge, and deliver 
the ‘water as directly as possible against the floats, the main 
principle being to absorb the least possible amount of the water's 
impulse, and to insure that it shall leave the floats without ap- 
preciable current in the tail race. In striking the float the water 
rises toa certain height, but fallsagain upon the float vertically, 
thus expending its whole power, and leaving the wheel race ab- 
solutely without onward motion. It is not of course possible to 
insure this condition in practice ; some space must always be left 
between the wheel's circumference and the bottom of the race, and 
in the Buscot wheel half an inch of clearance remains through 
which water may escape from the head without exercising appre- 
ciable effect upon the wheel. It is possible that this film of water 
may be productive of some useful effect, as it entails friction 
against the wheel as well as against the race’; and this friction will 
doubtless produce'some effect, however small, in driving the wheel. 

The wheel we are describing is the first of many that the pro- 
prietor of Buscot Park proposes to erect ; a much larger wheel is 
about to be put up at a point a mile and a half lower down the 
river, and as many as six more will be established at different 
points over the estate when the water power is available. 

By these means all farming operations requiring power will be 
performed at, as far as the working is concerned, a nominal cost. 
The wheel already in working, and that about to be erected, 
derive their power from the Thames water ; but it is not deemed 
desirable that the same source should be employed for the sup- 
ply of the pumps. The whole of the surface drainage of 3,000, 
acres is easily available, and with the existing reservoirs, and those 
in progress of construction, a large proportion of the rainfall can 
be stored for driving the wheels and for irrigation. The wheel 
and pumps under notice serve to water 400 acres of land, and 
when the second wheel is in operation there will be a total area of 
800 acres under fresh-water irrigation. ' 

The wheel consists of fifty-two buckets or floats of sheet iro 
which are struck out to a circular curve according to Poncelet’s 
rule, and are attached to the crown plate by angle irons and rivets. 
The axis of the wheel consists of two hollow castings of 18in. in 
diameter, and having a thickness of 2fin. Into the ends are fixed 
wrought iron pieces bearing in the plummer blocks. The sluice, 
instead of thoving along in grooves, which is the usual arrange- 
ment, slides against curved cast-iron plates, which are let into the 
flanking walls one at each side, as shown by the section and eleva- 
tion, Figs. 5 and 6. This arrangement is necessitated by the 
curved form of sluice gate, but is found perfectly effective, all 
leakage being prevented by a slip of leather which forms the 
junction with the side plate. The gate is maintained in position 
partly by the pressure of the water from below and partly by the 
counterpoise, as shown in the vertical section. It is moved by a 
winch in the ordinary manner, but can, of course, be regulated by 
a governor. The race of this wheel has an inclination of 1 in 20, 
and is quite straight, any slight advantage that the curved race 
might have possessed having been deemed insufficient to counter- 
balance the more difficult mode of construction. As it is, the per- 
centage of work is very high, and accords nearly with Poncelet’s 
own results. 

The entire cost of the wheel and pumps was £1,000, and of the 
masonry and woodwork £500, making a total of £1,500. 








BREEOH-LOADERS FOR TURKEY.—Stirred by the reported mar- 
vellous effeots of the Prussian needle-gun, the Porte has already 
decided on the conyersion of its present large supply of good 
rifles into beat ong on the Prussian oom se = ly 
approved system. thousand rifles on new p ve 

been ordered, as experimental pieces of the new arm, 
from and the n machinery will, it is said, forth- 
with be ordered for the con of the arms in into - 


loaders after the best model.—Levant Herald, July 18th. 


Tae ATLANTIC CABLE.—The great question that remains for 
time to solve is the probable duration of the cable. No similar 
wire has ever lasted more than a few 
ditions of an Atlantic cable are more 
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TO CORRESPONDENTS. 
Nortce.—A Srzcrat Eprrion of Toe Encrveer és published for 
Forrtcn CrecuLaTIon. i iti. i 


by the 


attention, — 
are making inquiries for you. 
MCF.—Recetved, and unier consideration, 

The is very old, and wilt work very 


eed. 
PuMP.— Pole onthe Cornish Engine. There is not any complete work on pumps. 
B. B.— Willich’s tables are the latest and most complete on the subjects referred to. 
E. X.—Jt may be driven by compressed air, but the power would not be obtained 


economically. 
Y. a to the office for Publication of Parliamentary Proceedings, Turn- 


stile, - 
J. E.—By all means send us the printed extracts, of which every care shall be 
and then we will look into the whole matter. : , 

8. 8 —The meaning of the symbols depends altogether upon their relation to the 
context, and without that information, which we are not possessed of, it would 
be impossible to define them. 

W. S.—The rail would be exceedingly expensive, and would be open to all the 
objections proper to double-headed rails when turned, The idea is ingenious, 
however, and, we believe, perfectly novel. sabes 

F.F.—J/ you address a note to W. P. Marshall, Esq., the secretary of the institu- 
tion, Newhall-street, Bi: , you will probably obtain a copy of the paper. 
We will é we reply to your second ‘ton. 

B. (Cornwall).—There are no such agencies as those to which our correspondent 
refers. Wherever private interest is not sufficiently powerful, advertising forms 
the best medium for procuring situations of the kind mentioned. : 

i make their own blacking by grinding char- 

charcoal ready 


C. T.—We are afraid our correspondent has not made a wise selection of the 
means for obtaining his end. Had he served his time to a large marine engi- 
neering firm he would have had a better chance, The 
not Sor the ic. 


papers he alludes to are 


described in space by a point in the circumference of a cart 
Fraptore’ oo pleek that te tepuadan Hom the ont ur porting te ar 
Therefore umb-line be suspended no ion o) cir- 
cumference of the wheel will pass the line more frequently than any other portion 
in the sense of your query. 
T. S. (Hebden Bridge).—1. The generator you describe would be economical and 
efficient, but it is not a good subject for a 
pluahes ponpritems, tat at ated wuateey fad. 

as 5 7 waste o . 

Seced exteor mouhate du to the fas trad cites rchimted, from premane onal 
become steam, and the steam would be rapidly condensed with loss of effect on 


your plan, 

W. H. A.—(1). Mr. Appold had no patent for his pump. Mr. Tetley attempted 
to maintain a is but ae There 
fugal pum t they are 80 as 
as aa oe parts go. (2). If you have the Indexes of the twenty-one 
volumes of THE ENGINEER you will always be 


f ‘ion anterior to 1856, should 
‘eae Tk alae seo ts Gr 
Mr. Woodcroft thereupon. 


ALPHA.—The sign « used in our first article on “ Strains Tron- 
work read—™ varies as.” Thus a « b means a varies as b ‘ should 
of variation, proportion, &c., and not 


¥ our correspondent 
find it in“ Thompson's.” He will, however, find it fully deseribed in page 131, 
Part I., of “ Colenso's Algebra.” i 
it is almost identical with @, which stands 


. It ts dificult to recom- 
so many ex 
ones published. better suited to the information 
ALPHA than Part I, of Colenso’s Algebra, alluded to, and 
published by Longman ai b 
the formula he alludes to; it was a 's error, and should stand, as he 


oF 4spal 
d =f 550 . 
In our second article on the same subject, in our last number, ALPHA will per- 
ceive that we took care to prevent a repetition of the mistake. 
(To the Editor of The Engineer.) 
StR,—We should be much obliged if any of your readers would supply us 


through you, with the names of em ng machine makers (on leather). 
Nottingham, July 20th, 1866. CONSTANT READERS. 





THE BONELLI TYPO-TELEGRAPH. 
(To the Editor of the Engineer.) 

SIR, —To-day only I have seen the letter of the 13th inst. addressed to you 
by Mr. Hawkins Simpson, for the purpose of claiming as his property the 
arrangements of the one-wire typo-telegraphic instruments invented by me. 
Reserving to myself to demonstrate, in the proper place season, 
the absurdity and impropriety of these pretensions, I limit myself for the 
moment to request you to give a place in your esteemed journal to these few 
lines, declaring that I challenge Mr. Simpson, with the means and 
described in his various patents, to an | t capable of sending 
E. G. BONELLI. 





asingle message from any one distant point to another. 
Florence, 29th July, 1866. 


Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Sounen agen _— ed ge K peel 
three shillings ; each line afterwards, eightpence. averages eight words ; 
a oa hans the same rate for the space they fill, All single advertise- 

ments from the country must be accompanied by stamps in payment, 

THE ENGINEER can be had, by order, any newsagent in town or country, and 

the various railway stations; or tt can, tf preferred, be supplied direct from 
(paid in advance):— 

) 15s. 9d. 
£1 Ils, 6d. 
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THE ENGINEER és registered for transmission abroad, 

Letters relating to the advertisements and publishing department of this paper are 

to be addressed to the — MR. GEORGE LEOPOLD RICH: all other 
‘tons to 


letters and communicat to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 
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OUR DEFENCES, 
Tue refusal of the House of Commons to sanction 
any further outlay on granite and iron forts in the 


Essex marshes undoubtedly appears wise, and time 


—which has lately so forcibly confounded hesitation 
and delay in such matters—will sanction last Mon- 
day’s decision. It would appear that the failure of 


the Royal Engineers’ great granite experiments of last 
November, in which over £8,000 were expended, has not 
shaken their faith in their favourite compound of granite 
and iron. The outside line of land’s defences must 
always, and ought always, be formed of war ships of the 
best and most approved model of the time, and as long as 
we have not even yet settled upon the mode of construc- 





tion of 's fleet of the future, it is plainly absurd, 
if for no ‘reason, to | large sums on fixed forts. 
If Sir John Burgoyne’s engineers are so very desirous of 


employment they could find a safer field for their con- 
be delighted, and little other harm would be-done’ beyond 
an er harm wo one 
pen aco loss of a greater or less sum of the public 
money. England can well afford to let her land 
wait, but the state of her fleet isa continual menace to 
the vital spot of the whole empire. Unfortunately, this 
work is somehow not merely progressing slowly under 
the impulse of our drowsy Admiralty inery, but it 
may well be doubted whether the proverbial certainty, 
generally attainable by slowness, will ever be the work of 
a department rotten to the core. The public anxiety on 
this head is now ing itself heard in one of those 
periodical gusty outcries which are heard for a time but 
are soon forgotten by our stolid public boards. A few days 
ago the Z%mes very pertinently referred to the fact tha 
within the short space of seven years, Parliament 
laced not less than seventy millions of pounds into the 
Seats of the Board of Admiralty. And yet, after all this 
expenditure of time and money, “ we are obliged to confess 
S that England has at this moment no marked superiority 
“ over the fleets and the artillery of several second-rate 
“ powers.” How isthis? Why is it that we, after having 
tabon every precaution possible to maintain our position 
as a great naval power against the rest of the world, find 
onrselves in a position so mortifying to our pride and so 
dangerous to our interests ? 

The inquiry can best be answered by the main question 
as to what really valuable precaution was taken by the 
Administration with the view of getting sound bases for 
the reconstruction of the navy. Bearing in mind the 
moral of the histories of modern wars we lately deduced— 
that contests for empire are now really fought in the 
study-room of the inventor—in the workshop—on the 
trial-ground—there can be little doubt that the most im- 
portant step taken in this direction was the appointment 
of the iron plate committee, consisting of Sir John Hay, 
Lieutenant-Colonel Jervois, Colonel Henderson, Dr. Percy, 
Mr. W. Fairbairn, Mr. W. Pole, and Captain Harrison. 
Whether this committee might have been better consti- 
tuted we will not stop to inquire; but it is certain that 
the experiments conducted under their supervision have 
not merely exercised the most beneficial influence in the 
choice of the best form of armour plating, but also on the 
best kind of arm required, and indirectly on the iron 
manufacture itself. The Shoeburyness bullets, no respecters 
of persons or firms, have rendered the production of soft 
ductile wrought iron—long almost the heritage of only 
two or three firms—a much more general characteristic of 
the English iron trade. Before their appointment a 
number of desultory trials had been made at Portsmouth 
and Shoebury; but they first systematised these trials by 
adopting a method by which some amount of scientific 
accuracy could be acquired. In order fairly to com 
the results to be obtained they chose a type or unten’ 
target as the unit of resistance; they fixed upon a constant 
range, the same or equal guns, a similar charge of powder 
and weight of projectile, and an identical order of firing, 
whether in single di or salvoes, It was only this 
—— of method which gave the costly trials at 

oebury the character of experiments. 

All these results were afterwards most elaborately tabu- 
lated in a voluminous blue-book. There can be no doubt 
that, as usual, more than one copy of this blue-book could 
be found in Russian or French Admiralty bureaux ; but 
it is a sealed book to the English public, and though we 
believe a copy has been presented to the Royal Society, it 
is in no other British library, We think ow be all, 
some twenty ts and five target ships were fired at and 
destroyed LS en — — at » 3 eg of 
armour plating. Targets essrs, wkshaw, Fair- 
bairn, Ps — Rosell and othe a 
a great expense, besides those targets which represented a 

icular ship and bore its name, such as the Warrior and 
inotaur ts. As will be, of course, remembered, the 
most su ul of all was the Chalmers’ target, made and 
—— at the risk of Sir eg rest The inventors of 

e experimental targets ma: divided into two ies 
—those for and those cahank 6 backing. The Sone inks 
that timber was absolutely required, and the latter trusted 
entirely to iron. Mr. Hawkshaw hoped that by rivetting 
a number of thin plates together good armour could be 
obtained out of cheap iron plates. The ill-success of his 
two targets is often quoted against the American system 
of laminated plates ; and the results would have been con- 
clusive if the plates had been tried with a timber backing, 
as in turrets of the Monitors. Mr. Fairbairn’s target had 
a greater depth of frame than the others, which was 
expected to compensate for its thin 4}-in. plate. Three- 
fourths, however, of its bolts broke close to the nuts 
before the intended trial was half completed. Mr. 
Samuda, in order to keep the armour plate from 
buckling, secured the edges to a 2-in. bar, lap- 

ing over the inside joint. The expensive fastenings 
of the Scott Russell target were intended, in replaci 
the through bolts, to obviate the fracture of the attach- 
ments with the consequent fatal injuries to the structure. 
But the plates of this target broke up to a greater extent 
than those of any other tried at S ——. ~ to the 
— in fact, no plan for keeping armour-plate bolts from 
~y has withstood the ar — =* gece bach 
and the v t urgency of solvi uestion 
been semaskabty chewe by the inte naval" ment 
at Lissa. We understand the authorities will shortly 
carry out most extensive experiments on the question at 
issue. The Chalmers’ target, which was illustrated in Tue 
Enerneer of the 5th January last, (p. 6) was chiefly dis- 
tinguished by a compound backing of alternate layers of 
timber planks and iron p! which 
as a support to the armour plate. sound views 

by the inventor as to the problem to be met in armour- 
plating were rewarded by the most favourable report 4 
made wi 


by the committee. The Warrior 


a 4tin. armour plate, backed by 18in. of timber, 


ing pete crag seen ar 


ted their es |e 





press. Eight of our iron clads (three of them the largest 
and most costly ships of war in the world), are actually 
— on the Minotaur plan. It matters comparatively 
ittle whether the guns and gunners are placed in turrets 
or bi ide batteries, as long as the ship that carries them 
is easily penetrated—as was the Minotaur’s et at 
Shoebury—by a 7-inch rifle. There is not an officer in 
the British, or in any other navy, but is perfectly con- 
versant with the powers of resistance of this Minotaur 
armour, which covers, at least, one-third of our men and 
"ang ; and, while this knowledge will give co to our 
oes, it will unnerve the arms of our own men. Thougha 
picked committee of scientific men spent four years, and 
some £100,000 in experiments, for determining the best 
kind of armour for our ships of war, we have yet to learn 
that a single suggestion of this committee has been acted 
upon in the construction of our ships of war. 


SIGNALLING SPEED OF THE ATLANTIC CABLE. 


Now that the first burst of unmingled satisfaction and 
gratulation consequent upon the successful laying of the 
Atlantic cable is over, those who are interested in sub- 
marine telegraphy, either as a science or as a branch of 
commercial enterprise, will naturally seek to inquire 
whether the anticipatory conclusions which were formed as 
to its efficiency are fully confirmed or otherwise. It 
appears certain that the insulation of the line is as perfect 
as could well be desired; and that the delay which has 
taken place in the transmission of m to and from 
localities to the west of Newfoundland is due merely to 
the failure of the short shallow-water cable uniting that 
island with the American continent. But in regard to the 
point which mainly determines the commercial value of this 
= we wae nae | it at re ap from a despatch for- 
wi y Mr. R. A. Glass to Reuter’s Telegram Com , 
on the 30th ult., that the maximum rate of speed ectaalp os 
tained in signalling through thecable was much less than that 
which was anticipated as a minimum. Subsequently, how- 
ever, the public have been informed, upon the same authority, 
that, on the occasion of the transmission of the reply of 
the President of the United States to the Queen’s message, 
the transmission of 7°36 words per minute was effected. 
It is not, however, stated whether or not this is an excep- 
tional case, due to special facilities afforded for the use of a 
code. According to the contract entered into by the 
Telegraph Construction and Maintenance Company, the 
cable was: to give a minimum rate of signalling of. eight 
words per minute, “This, it will be remembered, is the 
speed of transmission which was experimentally determined 
by Messrs, Thomson and Varley as being obtainable, with 
the ordinary signalling appli , through a cable of similar 
construction to that which has now been id; and which was 
stated to be susceptible of very considerable augmnetation 
by improvements effected in these appliances, and also by 
a proper system of coding. Thus both the Times news- 
paper and Mr, Varley himself have given twelve words per 
minute as the probable rate of speed which, would be practi- 
cally attainable ; and, with the occasional variation of six- 
teen instead of twelve as the number of words per minute, 
this estimate has been generally adhered to in public. In 
our issue of June 23rd, 1865, we expressed a doubt 
whether more than half the former rate, that is to say, 
six words of five ae each — could be de- 

ded upon in inary working. r own estimate 
sao erheve been very close upon the truth, for, in the 
pea cne arte despatch from Mr. Glass, it is stated that 
“the cable works with t perfection,” and that “the 
“communication is rapid and distinct, at six and a-half 
“ words, or about thirty-four letters, re minute.” In 
to the point 2 distinctness, w —o dewath of 
interest to the telegraphic operator receiving the des es, 
we have sathing, whalener to say, since, in the absence of 
all other obtainable evidence, we must perforce accept this 
statement of the ing Director of the Telegraph 
Construction and Maintenance Company. The assertion, 
however, that the communication is “ rapid” at the above- 
mentioned rate of signalling might be somewhat startling 
to those who have made up their minds to the above-men- 
tioned twelve or sixteen words per minute, and indeed, under 

y 





of a director of o a 
facturing firm, inent. It w ve 
been better, qelten, $0 have allowed the shareholders of 
the Atlantic and lo-American Telegraph Companies, 
in their present m to exercise their own competent 
judgment in arriving at a conclusion relative to the point 
in question. tints , 
he question now arises w r the signalling o 
7'36, wane six and a-half words per minute, can fairly be 
ae a tyes apts «a the returns upon an 
outlay which may be roughly set down as two millions 
sterling. If this should be case the financial position 
of the various companies concerned in the working of the 
present cable cannot be regarded as otherwise than most 
ncouraging, since the estimates put forward by Messrs. J. 
8. Morgan and Co., in March last, were based upon the 
assumption that only five words per minute could be ob- 
i throughout the day of twenty-four hours, and 
allowing 300 working days to the year. But on this point 
further information of a reliable character is very neces- 
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to be attainable with the appliances and systems at the 
dis of the Atlantic Ling vag? Company, it might pos- 
sibly be unsafe to take even five words per minute, for the 
beige hie hours, as the basis upon which the returns 
upon ex) i should be calculated. Unfortunately, 
the facilities which have been afforded, by those who have 
the management of the und ing, to persons desirous of 
obtaining information upon this record oa of general 
and scientific interest, are by no means as would in- 
spire implicit confidence in the statements put forward 
under authority; and thus, even under the present favour- 
able aspect of affairs, a doubt is suggested as to the ulti- 
mate commercial results of the enterpri 

We are fully inclined, nevertheless, to adhere to our 
estimate of six words per minute as the probable speed of 
signalling which may be depended upon in practice under 
the most favourable conditions for working the line. It 
should be stated, however, that the experimental data 
upon which any such estimate can be arrived at have 
hitherto been somewhat defective, and that it is to the 
present cable we must mainly look for those experimental 
results which may serve as a guide in future determina- 
tions of the signalling capacity of long submarine lines. 
Provided the inductive resistance of the insulating mate- 
rial employed he accurately known, such determinations 
should, when a figure has once been definitively arrived at 
for the signalling speed attainable, under given condi- 
tions, in this cable, present no special difficulty. It is 
curious at the present moment to observe the discrepan- 
cies and contradictions, between ex cathedrd expressions of 
opinion and fact, in relation to the question now under con- 
sideration. According to Mr. Varley’s original formula, 

~ *), given at p. 158 of the “Minutes of Evidence” 
appended to the Government Telegraph Report, the sig- 
nalling speed through the present cable, with the ordinary 
Morse signalling instruments, should be a little over three 
words per minute. Again, at the same page, Mr. 
Varley states that, “a copper wire, one quarter of an 
“inch in diameter, of high conducting power, and covered 
“to a depth of one quarter of an inch with gutta-percha” 
(the total diameter of the core being thus #in.), “would 
“give seven or eight words, about,” per minute, through 
the entire length of the Atlantic cable.* But, in the notes 
appended to the table of signalling speeds (with various 
proportions of copper and gutta-percha), which was pub- 
lished by the Atlantic Telegraph Company in August, 1863, 
and in which the speed of a cable of the construction of 
the present Atlantic line is ee as eight words per minute, 
Mr. Varley, who was one of the authors of the table in 
question, states that “ the speeds indicated might be much 
“increased by a proper system of coding.” ‘To this Pro- 
fessor Thompson adds:—* I feel perfect confidence that the 
“speed stated by Mr. Varley in the preceding letter are 
“attainable with the general European Morse telegraphic 
“alphabet. I have no doubt that considerably higher speeds 
“may be practically realised by adopting-some system 
“better adapted to meet the peculiar circumstances of a 
“great submarine telegraph.” In presence of these dis- 
crepancies, and of the actual result obtained in point. of 
signalling speed,’ it may well be doubted whether the 
confidence here expressed will be justified by future 
experience, 


ADMIRALTY MISMANAGEMENT, 


WE sone time ago intimated to our readers that Mr. 
Seely would eventually make statements in the House of 
Commons showing the continued wasteful and incompetent 
management of the Admiralty. In his very clear and able 
speech of last week, he most fully justifies our intima- 
tion, and brings out to view a mass of blundering wasteful- 
ness that could exist only in England, and there only in 
that nest of all antiquated incompetency, the Admiralty. 
We confess to some painful disappointment at finding the 
work of inquiry and of reform so well begun by Mr, Stans- 
feld during his short term of office on the Admiralty board 
hasinthe handsof hissuccessors there been rendered fruitless. 
A talented contemporary, the Pall Mall Gazette, is disposed 
to refer these failures of Government to our absurd system 
of ruling by party, and with some considerable degree of 
truth, but we are afraid there are deeper and darker 
vices in our system, under the influence of which the work 
of fearless inquiry with a view to honest amendment is 
stifled, and ere long forgotten. 

Thanks to the vigilance of Mr. Seely, however, the 
question is not allowed to rest, and, in spite of the difficul- 
ties the Admiralty has thrown in his way by refusing in- 
formation needful to his purpose, he brings an array of 
damaging and uncontradicted statements against the 
Government management that would be sufficient, if true 
in relation to any private shipbuilding concern, to reduce 
it to hopeless bankruptcy, and the loss of all commercial 
character. 

Singularly, the Government mismanagement is incon- 
sistent in its very blundering; and Mr. Seeley alleges 
there is a discrepancy of 273 per cent, between the rates at 
which Chatham and Portsmouth do the very same work. 
What book-keeping this must be, or else what frightful 
vagaries of mismanagement it discloses! 

‘The enormous cost of repairs in the dockyards, as com- 
pared with the new work done, struck the honourable 
member during his inquiries. Apparently he was here on 
tender ground, for when the inquiry had some time pro- 
ceeded the Admiralty took away the books, and refused to 
allow any further investigation, although an arrangement 
had publicly been made in the House of Commons between 
the then Secretary of the Admiralty and himself that the 
necessary facilities for continuing the investigation should 
be afforded. Mr, Seeley had, however, already got at 
some delightful specimens of dockyard —. — The 
Brisk has cost £43,498 in repairs, and could'be ‘built for 





* The diameter of the conductor of — cable is 0°144in., 
and that of the completed core is but 0°464i: 
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” Portsmouth correspondent euppition a very 
remarkable illustration of the way in which this enormous 
sum is expended. He says:—“On the lst of January last 
“ all hands in this dockyard were ordered to work over- 


“time, up to 10 p.m., to the close of the financial year. 
“ Now, the amount of work actually done between 6 p.m. 
“and 10 p.m. was ridiculously small, but the understood 
“ object was to absorb the money remaining unexpended 
“ from the vote for the current year.” The wonder is that 
on such a m ships can be repaired for so small a sum 
as double their original cost. 

As a sample of the use of materials made in the royal 
yards, the Admiralty admits an excess of offal timber of 
146,724 cubic feet, a loss, reckoned as timber, of £28,803, 
and a loss, reckoned as conversion, of £37,290. This 
wastefulness is yet outdone by the extraordinary commer- 
cial doings of the Admiralty im relation to anchors, Mr. 
Seely calculates that since 1859 the anchors purchased by 
the Admiralty have cost 70 per cent. above the market 
price, and that £23,872 have been absolutely wasted during 
this period on this item alone. He further states that one 
firm has received about £170,000 in overcharges for 
anchors which have been shown by experiment as the 
worst, with one exception, of specimens tested from eight 
different makers. The fluctuations in the prices of these 
anchors are as strange as their selection and extraordin 
cost. The prices went up, not with the markets, but wit 
the Numbers required. We endorse Mr. Seely’s state- 
ment’ here, and think, with him, the fact is “ very suspi- 
cious ”—more than suspicious, 

The most extraordinary statement remains yet to be 
made, and if anything could afford an example of the 
romance of extravagance it is supplied in what follows :— 
About 31,000 tons of pig iron have been employed in 
paving the Admiralty yards and walls, and the value of 
the iron and the cost of laying is estimated at £172,273. 
The best paving and brick walls would have cost £19,577, 
being a loss by the employment of this iron of £151,696. 
The 4,214 tons in stock now being laid down at 105s. per 
ton would amount to £22,120, and the proper materials to 
only £2,500, being a loss of £19,620, and making a total 
loss of £171,316. It is true the iron is there, and may 
now be converted to more profitable uses; but the fact 
that it could ever have been applied to its present purpose 
is not the less extraordinary. 

It is humiliating that in England we should have to 
put on record such statements as these. They would be 
perfectly incredible if not vouched by unquestioned 
authority. This state of things is nothing short of a 
national disgrace. 


COMMENCEMENT OF THE SOUTHERN THAMES EMBANKMENT. 


A.most exactly two years ago a ceremony, similar to 
that performed at Stangate on Saturday last, was duly 
carried out on the north side of the Thames before White- 
hall. The daily press has long ere this made our readers 
acquainted with the details of Saturday’s proceedings, and 
therefore we shall not indulge in any useless recapitulation. 
There is one point, however, worth noticing in the excel- 
lent speech of the First Commissioner of Public Works 
(who, it may be remarked en passant, possesses the unusual 
advantages of a clear enunciation and a distinct delivery), 
and that is where he refers to the probability of the 
southern being completed before the northern embank- 
ment. We shall regret if this opinion be ultimately con- 
firmed; yet, judging from the miserably slow progress 
recently made on the Middlesex shore, we cannot disguise 
from ourselves the extreme probability of such a result. 
It is extraordinary that, as a rule, national works are 
never pushed on with the vigour and energy which 
generally characterise the undertakings of companies and 
private individuals. A third or fourth rate railway con- 
tractor would be ashamed to have to receive so small a 
monthly certificate as must have been presented to the 
board for payment on certain of the sections of the em- 
bankment on the north side of the river. 

It may not be generally known that at one time there 
was very little chance of the embankment on the south 
side being constructed at all, The commissioners in 1861 
reported that there was no necessity for undertaking the 
work, but in the ensuing year they reconsidered their 
previous report, and finally recommended the adoption of 
the present plan. The scheme, as originally contemplated, 
embraced the whole side of the river from Deptford to 
Battersea Park but was divided by the commissioners 
into three sections or divisions, The first extended from 
Deptford to Westminster Bridge, the second from, West- 
minster Bridge to Vauxhall Bridge, and the third from 
Vauxhall Bridge to Battersea Park. The first section was 
unanimously rejected by the commissioners, and there is 
no doubt that their judgment was sound and impartial. 
Southwark-street, then in course of formation, and now 
fast filling up with warehouses, contractors’ offices, and 
other large and handsome buildings, affords every facility 
for direct traffic and convenient means of communication 
from Blackfriars-road to London Bridge and the portions 
of the city lying below it. Moreover, the further we 
advance down the stream the greater becomes the difficulty 
of arranging with the wharf-holders, and it would have 
required a vast outlay of money, unwarrantable under the 
circumstances, to have effected satisfactory arrangements 
with vested interests, and to have compensated for such 
serious interference with the trade and commerce of that 
part of the metropolis. At the same time the construction 
of the present, or second section, leaves that of the other 





an embankment constructed which would very, much 
increase their own means of accommodation and stowage 
for goods, beside improving the navigation of the river, 
the ground is open for them. In addition, while we concur 
with the report of the commissioners that the expenses of 
benefitting private individuals should not fall upon the 
public, we are sure that if those interested in the formation 
of an embankment should seriously determine at el 
plishing such a purpose, they will find the authorities are 
quite ready to meet them half way and undertake their 
own share of the work. 

At the present time, when the cholera is striving, and we 
regret to say, not ineffectually, to make good its baneful 
entrance among us, the construction of the present portion 
of the southern Thames embankment is especially welcome. 
The property on the banks of the river lying between 
Westminster and Vauxhall Bridge is of a very inferior 
description. The inhabitants belong, for the most part, to 
the poorest classes, and much distress and illness ensue 
from the rotten and defective state of the old wharf walls, 
which are utterly incompetent to keep out the water 
which frequently floods the houses nearest the river. The 
third section, from Vauxhall Bridge to Battersea Park, is, 
we believe, not yet commenced, It will, however, confer 
several benefits upon both the business and the pleasure- 
seeking part of the population. It will o up for the 
former an approach to the Surrey side. of the South Coast 
Railway, and to the BS ET of the South-Western, 
and the London, Chat and Dover Railways. To the 
latter it will afford means of access to Battersea Park, one 
of the finest places of public recreation in all London, At 
present, and during the season, its best mode of access is 
by boat, which lands one right in the park, but this ready 
entrance will soon, for a time, be no longer available. 

Comparisons, it is said, are odious, and no doubt they 
are so, especially where individuals are concerned. The 
reason why they are odious lies in the fact that they are 
the only true and infallible means of arriving at a just 
estimate of either persons or things. It must have struck 
everyone who has visited the city of Dublin that for more 
than twenty years its inhabitants have enjoyed the advan- 
tage of having their river confined between quay walls, 
whereas it is but as yesterday that we have thought 
of embanking the Thames. From Island Bridge to 
the junction of the Liffey with the waters of Dublin 
Bay both banks of the river are lined by handsome 
retaining walls and parapets. Island Bridge occupies rela- 
tively the same position to Dublin as Chelsea Bridge does 
to London; therefore, if we imagine both sides of the 
Thames Embankment from Chelsea Bridge to the sea, we 
shall be on a par in this respect, except as to length of 
wall, with our sister metropolis.. In conclusion, we would 
add a word touching the reference made in Mr. Tite’s speech 
to the liberality of the Primate. We are far from main- 
taining that a man should sacrifice one iota of his own 
interest to the —— designs of railway and other 
companies ; on the contrary, let him exact from them the 
uttermost farthing to which heisfairly entitled, but when the 
welfare of the public is concerned—when the relief of the 
poorer classes is the de guo agitur—it behoves every man to 
contribute his mite. ‘Towards the successful and undelayed 
progress of the southern embankment the Archbishop has 
contributed in a manner which leaves not the slightest doubt 
on the mind that his Grace fully appreciates the truth of 
the Latin motto “ Bis dat qui cito dat.” 


NATIONAL saRT INSTRUCTION, 


THE opportunities for art education in the country, in- 
dependent of the schools in connection with the Govern- 
ment Department for Art, are admittedly of a meagre and 
unsatisfactory character. Scarcely any teaching exists ex- 
cept what is supplied by private adventure or by the 
Academy. If empiricism has been the bane of all grades 
of private education to a very serious extent, more especially 
and particularly has it shown’ itself in the'art section of 
that education. Very little thorough knowledge of the 
subject exists generally, and as the universal craving de- 
mands something, mere meretricious and showy results are 
as a rule obtained. And where competent art teachers exist 
they are almost exclusively teachers of painting, not of 
architecture, or design. The very first step towards the 
Academy, the presentation of a good drawing from the 
antique, is the work of an artist rather than of an architect 
or engineer. The whole subsequentactual instruction is of 
course devoted to making figure’ ‘and landscape painters, 
and does not even incidentally or exceptionally much aid in 
gaining a knowledge of general or architectual design, 
though we admit the importance of a study of the figure 
for these purposes. It is to the Government Schools of Art 
only that we are indebted for the first time for a broad and 
comprehensive scheme of art instruction that shall embrace 
the true principles of decoration and construction, as well as 
the more current teaching in the elements of art proper. 
We believe the country is cofisiderably indebted to those 
schools for the regenération df public taste which exhibits 
itself on every hand. - Of course but a very small section 
of the community has directly come under the influence of 
such schools, but the indirect influence of sound and truth- 
ful instruction is perbaps greater than its direct fruits. 
And yet the absolute area of this teaching is by no 
means insignificant as the newly issued annual report 
of the Science and Art Department, from which we pro- 
pose to cull some facts in relation to these matters, states 
that a hundred-and three thousand persons. are, now re- 
ceiving instruction through the schools of art, _ Eighty-six 
thousand of them are children in public and other schools, 
it is true, and only seventeen thousand of them students in 
the art schools themselves, But, of these seventeen thou- 
sand nearly one thousand are schoolmasters, and no doubt 
themselves studying with a view to teaching, so that there 
is a reproductive element in the Department’s scheme that 
will do something in spreading art knowledge. These 
students are found in ninety-two different schools scattered 
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schools are themselves indebted to the art schools for their 
education, and are, in some d at least, imbued with the 
true spirit of sound teachers, however it ar be overlaid by 
the deteriorating — influences to which such a position 
especially exposes. It is only just to allow that still further 
thisnew y dvenosis beneficially operative through a consider- 
able body of young and rising artists, who owe their emer- 
gence from the ranks of ordinary industry entirely to the 
opportunities of instruction they have here enjoyed. As 
painters, illustrators, decorators, and designers, they 
not only, by the legitimate effects of their works, are already 
exercising a decided influence for good, but by their pre- 
dilections and weight of personal character they are con- 
tributing their quota to’ those regenerative influences we 
justly must ascribe to South Kensington. 

Influences ramifying so widely and potentially must 
have a vital and energetic centre. Such they have in the 
central schools, where at present thirty-one students are 
in training for masterships in schools of art, and are 
undergoing something like a five years’ course of instrue- 
tion, to culminate in the acquisition of at least two of the 
five certificates offered by the Department to those passing 
satisfactory examinations. Here, too, picked men from all 
the local schools who have passed all the preliminary exa- 
minations, and shown decided talent in some department 
of art, are also collected for further and special study. 
Only nine such students, known as “national scholars,” 
have at present availed themselves of this provision, though 
it unquestionably offers advantages for both special and 
general art study not to be found elsewhere in the king- 
dom, possibly not anywhere else. These eight “national 
scholars” certainly luxuriate amidst a wealth of artistic 
illustration and example in the Department’s museum that 
has no equal in any collection extant. It is gratifying to 
see the provinces benefitted to some extent by loans from 
this wonderful museum, though the red tape of the Depart- 
ment even yet needlessly limits those benefits, 

The report refers to “two changes of system” the 
Department has recently made, and puts forth the fact 
that the numbers and payments of the students have not 
been diminished by these changes, apparently in justifica- 
tion of them. We demur to the conclusion, inasmuch as 
these changes have not only destroyed the comfortable 
working of the schools, and largely introduced between 
Art School Committees and the Department the same sort 
of unpleasant feeling which Mr. Lowe was the first to 
create between poor schools and the Committee of Council, 
but have also imperilled the very existence of schools of 
art in the smaller towns. Indeed, the report acknowledges 
the closing of two schools of art during the past year, and, 
we presume, through influences such as we mention above. 
These changes referred to have confessedly encouraged the 
education of the poor, but they have too suddenly and too 
early thrown all others on their own resources, before they 
were sufficiently interested and instructed in art to love it 
for its own sake, and be willing to make the personal sacri- 
fices devotion to it demanded. Thirteen years, the period 
of the Department’s existence, are not time enough to com- 
mence and render self-supporting a branch of instruction 
appealing to the higher sentiments, and destitute of the 
palpable* utilitarianism which stamp other branches of 
instruction as downright necessaries. The Department, 
however, justifies these changes by referring their origin 
to the regulations laid down by a Select Committee of 
the House of Commons on art schools which sat in 1864, 
Such a justification is not, however, admissible, inasmuch 
as the Free ther. made were by no means such as the 
Select Committee as a body recommended, Advantage was 
taken of that occasion to give a colour of authority to fore- 
gone conclusions, and to make the select committee 
responsible for what had been independently determined 
on, and perhaps could hardly have been dared without 
such colourable sanction. Those changes have been uni- 
versally unpopular, and have done more to a good 
work than any and everything beside. This we say not 
captiously, but regretfully, being sorry to see anything 
mar a work of decided national importance and benefit, 
and one especially necessary to the section of the commu- 
nity we represent. With such means of art instruction 
brought to the very doors of the majority, if continued 
in their original kindly and generous spirit, it is meré 
wilfulness Neo anyone to por in gerne and 
especially t whose future, as in the cases of engineers, 
must tyliue 6 influenced and influential by the know- 
ledge they acquire of sound principles of art, 
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On the Maintenance and Renewal of Permanent Way, By R. 
Prick Witiiams, M. Inst. C.E.: with an Abstract of the 
Discussion upon the Paper, By permission of the Council. 
Excerpt Minutes of Proceedings of the Institution of Civil 
Engineers. London; Clowes and Sons, 

Mr. Price Wu..1aMs’ paper is one of the most elaborate 

and valuable that has been read before the Institution ; 

and an idea of the importance attached to it may be in- 
ferred from the fact that the discussion upon it extended 
over portions of five evenings. The labour expended by 

Mr. Williams upon the preparation of this paper must have 

been enormous. It is illustrated and enriched with 

numerous diagrams, elaborate tables, and in the letter- 
seems to us exhaustive of the subject. 
In the early days of the railway era no consideration 
was given to the subject of the wear and tear of 
nent way, nor could any data then be established for 
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structing permanent way un various inventions 
which have from time No time been brought forward, 
either for improving the road or lessening the cost of 
maintenance. 

The renewal of way on the London and North-Western 
Railway first commenced in the December half of 1847 ; 
and £1,906,859, equivalent to 1363 single miles, had been 
expended in renewals of way alone in eighteen years and 
ahalf: this renewed mileage was equal to an average annual 
expenditure of £103,074, or about 73 miles of the main 
line annually broken up. 

It appears also by table 13 of Mr, Price Williams’ 
paper that on some railways, the Lancashire and York- 
shire for instance, the total mileage renewed amounted to 
about 72 per cent. of the total mileage maintained. State- 
ments are given concerning the wear and tear of nine of 
the principal railways in the ki viz., the London 
and North-Western, the North-Eastern, the Midland, the 
London and South-Western, the Great Northern, the 


Lancashire and Yorkshire, the South-Eastern, the London, ° 


Brighton, and South-Coast, and the Manchester, Sheffield, 
and Lincolnshire. The average renewal for the whole of 
the nine railways amounts to above 40 per cent of the 
aggregate mileage maintained on these railways. That 
is, of 5,096 double miles maintained (3,545 of which 
have been opened subsequent to 1847), 4,098. single 
equal to 2,049 double miles have been renewed. In other 
words, on these nine railways, with an te mileage 
of 5,096 miles, an average of about 270 single miles on 
the main lines is necessarily broken up and renewed every 
year. Mr. Price Williams: directs attention to the fact, 
that the cost of renewal on the up lines to London is in the 
ratio of about two to one as com with the down lines, 
This is doubtless attributable to the heavy coal and goods 
trains that come up to town, and return, for the most part, 
as empties, 

The frequency of the renewals on the falling gradients 
between Potter's Bar and King’s Cross, on the Great Nor- 
thern line, are particularly remarkable, the life of a rail 
there being only about three years and a half. 

Mr. Williams strongly advocates the adoption of steel 
rails, manufactured on the Bessemer process, and states 
that highly satisfactory results have been obtained by the 
adoption of rails of this character which encourage the 
belief that a material has at last been obtained which will 
give much longer life to the rail, and, as a consequence, 
insure the safety of the travelling public to a much greater 
extent than is now the case, from main lines being so often 
broken up; and will make the “permanent way” some- 
thing nearer what the designation implies than a mere 
name. 

It appears that in 1862 some steel rails were laid with 
the best results at the Camden Town and Crewe stations 
of the London and North-Western Railway, where, from 
the excessively heavy nature of the traffic iron rails were 
usually worn out in the course of a few months. Two 21ft. 
steel rails were laid on May 2nd, 1862, at the Chalk Farm 
bridge, side by side with two ordi iron rails, They 
outlasted sixteen faces of the magna and were taken 
out in A 1865. The one face only of the'steel rails 
which had been exposed for above three years to an enor- 


mous traffic, 9,550,000 engines, trucks, and and 
95,577,240 tons having over. them, were found 
evenly worn to the extent of little more than a of 


an inch, and were apparently still capable of a good deal 
more hard work. 

Mr. Williams urges the general adoption of steel rails 
on main lines where the traffic is of a heavy description, 
and proves abundantly by the actual results he tabulates, 
that a great saving would be effected in cost, apart from 
the increased safety in travelling from the less frequent 
breaking up of the permanent way. 

The discussions on Mr. Williams’ paper were of a very 
interesting character, and were. taken in by Sir 
Charles Fox, Messrs, W. P. Struve, C. W. Siemens, John 
Fowler (the president), Vignoles, G. Berkley, F. Fox 
Rochussen, G. W. Hemans, G. H. Phi H. Bessemer, 
J. Hawkshaw, R, Johnson, F. J. Bramwell, W. H. Barlow, 
F. W. Webb, J. Cubitt, T. E. Harrison, J. 8. Crossley, 
Brotherhood, Stileman, H. W. Schneider, and other eminent 
practical men. 

The discussions were of the most interesting character, 
and we can only add that the enormous amount of infor- 
mation collected, and so clearly displayed by Mr. Williams, 
with the very valuable supplements in the practical infor- 


mation evolved in the discussion, are quite too vast to be | 82 


epitomised in a notice such as we can find space for. We 
can cordially recommend all who are interested in the sub- 
ject to obtain for themselves a copy of Mr, Williars’ most 
able and exhaustive treatise, 
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instrument to be used in of difficult be: 
1827. WILLIAM G! > WALKER and Honea? i pallens yon Kilmar- 
nock, N.B., ‘A certain improved method of producing illuminating 


gas. 
1833. DANIEL G. « 
eb Damme, On254, Seamer Seaver, iain. nomenon 


vessels. 
1835. WILLIAM EDWARD NEWTON, -lane, London, 
in machinery for making covered twist and cord.”—A communication from 
John Turner, Norwich, Connecticut, U.S., and Isaac Emerson Palmer, 
eS New Jersey, U.S.—\2th July, 1866. * 
. CHARLES FERDINAND DIETRICH, Holloway, Middesex, “ Improvements 
in apparatus for compressing air by means of water.” 
wens. WILLIAM EDWARD aye Birmingham, ‘‘ Improvements in holders 
marking materials, w 
oad th me is impeovemente are also applicable as holders 
1941, WALKDEN THOMPSON and THOMAS STATHER, Kingston-upon-Hull, 
“Improvements in mills for grinding and ard substances.” 
1843. ROBERT JOBSON, Dudley, 
wires, 





its in the 











1847. GEORGE Day, Euston-road, St. Pancras, Middlesex, ‘‘ An improved 
apparatus for stopping or curbing horses when they run away or become un- 
manageable.” 

Yorkshire, and ROBERT BURLISON, Thornbury, Yorkshire, “ Improve- 
ments in means or for effecting the folding and papering of woven 

1851. JESSE INGAMBLLS, Leverton Fen, near Boston, Lincolnshire, ‘‘Im- 

its in ~~ pee oad for obtaining and applying motive 

1803. ROBERT CLOUGH, Grove Mill, Keighley, Yorkshire, and PRINCE SMITH, 

of, 
cap spinning and doubling frames, which apparatus is also applicable as a 
cleaner to frames.” 
yard, Ludgate-hill, London, and 

FREDERICK LUDOVICUS HENRI WILLIAM BUNGER, Southampton- ‘ 
Chancery-lane, London, “ improvements in apparatus for discharging 

yea” condensed steam from apparatus where steam is em- 
ployed. 

1857. THOMAS GEORGE WEBB, Manchester, “ in the manu- 

connected 
therewith.” —16th July, 1866. 

196i. ae ae Lower Gardiner-street, Dublin, Ireland, “ Im- 
appliceble to the mixing of other granular substances.” 

1863. JOHN RICHARDSON, Moselle-terrace, Tottenham, Middlesex, and 

“An improvement in the manufacture 
of hats.” 
provements in or 
— to handles for actuating locks, bars, bolts, or latches,” —17#h July, 
1869. Joux MOVITIE, Preston, Lancashire, ‘‘ Certain improvements in mules 
ing.” 
“ 
apparatus for , and mouléing coal and other substances, for 
the formation of fuel, and dividing the same into blocks, such 
apparatus being also applicable 

1873, WILLIAM EDWARD GEDGR, Weillington-street, Strand, London, 
**An improved method of instantly or one or more 
Lariviére, Passage des Petites Ecuries, Paris. 

1875. JEAN JOSEPH LOUIS MARIE LAGARRIQUE and PIERRE ARISTIDE 

improved j 
actuating or working the points or crossings of railways, so as to dispense 
with pointsmen.” 
in mile and other indicators or signs used on rail s and other ” 
—18th July, 1866, ey on 

a Complete 8: 
1888. MARC ANTOINE FRANCOIS —— Southam; buildings, Chancery- 


1849. JOSEPH SAMPSON, CHARLES SAMPSON, and HENRY SAMPSON, Bradford 
fabrics.” 
provemen 
power.” —l4th Ji 
sen., ‘An improved method of, and apparatus for, lubricating the spindle of 
ing and doubling 
1855. JAMES LEE NORTON, Belle Sauvage- 
the 
water resulting from 
Improvements 
facture of articles of pressed glass and in machinery or apparatus 
'y or apparatus for mixing and re-packing tea, also 
JOHN YEOMANS, Minories, London, 
1865. WILLIAM BURROW SHORLAND, Manchester, “ Im 
for spin’ 
1871. DAVID BARKER, Norihfi I construction of 
ifictal 
to other anajogous operations.” 
unharnessing 
horses from carriages of every description.”—A communication from Elie 
Upper Clapton, Middlesex, “A new or mode of 
poli 
1877. JOHN GOAD and EDMOND GAD, Plymouth, D 73 
Inventions Protected for Six Months by the Deposit of 
jpecification. 
London, “ Improvements 


lane, 
gas for lighting, heating, 
Jaroslav Zadora Paszkowski 
July, 1866, “ 
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apparatus 
1858, JOHN Born, a 
tudinal cords in weaving.” — , 1863. 
1888. WILLIAM FIRTH and SAMUEL 








of indicating the shot mark on a target at ” 
795. ROLLA BADGER, Dowgate-hill, Jin shears and 
803. OLIVER WELDON -on-Tees, Durham, “An imp 
in the of.ice to fit it for making drinks.”—17th 
March, 1866. 


Se ee eae ae like parts of 

818. RALPH AUGUSTINE JONBS and COOPER HEDGRS, Aylesbury, Backing- 

1, WILMIAN NAYLOR, Lorn-terrace, Mildmay Park, Middlesex, “Improve- 
ments in the prevention or consumption of - 

823. BENJAMIN SWAIN and PETER OLDFIELD, . 











tue ENGiNRER 








863. CHARLES EDWARD AMOS, Southwark, Surrey, and WILLIAM 
ANDERSON, Erith, Kent, *‘An mode of treating waste liquors for 
the dissipating or utilising of the same.”—23rd March, 1866. 

874. ALFRED VINCENT A lane, London, “ Improvements in 

apparatas.”—A Samuel Munson Longley and 





water, sree lait caler Galan ova’ Suuby one aede™ '—27th March, 
1866. 
903. ROBERT MAYOR GRAYSTOCK, Salford, Lancashire, “Certain improve- 
ments in looms for weaving.”—28th March, 1866, 
910. HENRI he cea BONNEVILLE, Porchester-terrace, Bayswater. Middlesex. 
ing sunken ships or or veel and in the apparatus 
pe aera a from Ernest Bazin, Rue de Provence, 
915. JOHN COWDERY MARTIN, High-street, , “ An improve- 
ment in treating and in the manufacture of the products thereof.” 
917. HENRY EDWARD NEWTON, -lane, ** Improvements in 


apparatus for decorticating rice and other grain.”—A communication from 
Edmond Théodore Ganneron, Boulevart Beaumarchais, Paris.—29¢h March, 


939. CHARLES TURNER, Southampton, ‘* Improvements in apparatus for rotary 
brushing and rabbing.”—2nd April, 1866. 

963. MICHAEL HENRY, Fleet-sireet, London, “ Improvements In apparatus for 
cutting cork.” - A communication from Louis Sauvan, Boulevart St. Martin, 
Paris. 5th April, 1866. 

1164. WILLIAM CLARK, Chancery-lane, London, “ Improvements in machinery 
for making twist drilis”"—A communication from Andrew Reynolds Arnold, 

‘ewark, Essex. New Jersey, U.S.—-25th April, 1866. 

1241. JAMES SHORROCK and GEORGE SHORROCK, Withnell, Lancashire, “ Im- 
provements in pickers for looms.” —2nd May, 1866. 

1283. CLINTON EDGECUMBE BROOMAN, “ Improvements in machinery for 
combing wool and other fibres.”—-A communication from Amedee Prouvost, 
Roubaix, France.—5th May, 1866, 

1361. THOMAS HUNT, Leman-sitreet, Goodman’s-fields, London, 
ments in breech-loading fire-arms.”—11th May, 1866. 

1375. THOMAS HOLT, Chancery-lane, Mey ag ‘Improvements in the con- 
struction of steam boilers.”—l4th May, 1866. 

1442. JOSEPH JEAN MARCAITS, Paris, France, “Certain improvement in the 
treatment of slags, ores, and compounds of tin.”— 22nd May, 1866. 

1472. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ Improvements in ovens for baking bread and other aliments.”—A commu- 
nication from Charles Nicholas Athanase Lesobre, Rue de la Vieille Estrapade, 
Paris.— 26th May, 1866. 

1476. GEORGE GREEN, Ipswich, Suffolk, ‘* Imp its in the 
of sound boards,and in the governing apparatus of the beliows for organs, 
harmoniums, and other similar wind instruments.”—28th May, 1866. 

1497. RICHARD BOYMAN BOYMAN, Park-crescent, Surrey, ** Improvements in 
propelling vessels by the reaction of water, and in the machinery for the 

pu ."— 29th May, 864. 

1529. CHARLES BRAUTIGAM, St. Petersburg, Russia, “Improvements in 
wheeled carriages.” —~ Ist June, 1866, 

1723. DAV!D DAWSON, DAN DAWSON, and THOMAS BROADBENT, Milnsbridge, 
near Huddersfield, Yorkshire, * Improved means of, and apparatus for, ex- 

ishi re in hips, mills, jes, and other buildings.” 
—wth June, 1866. 

1794. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
‘Improvements in the construction of submarine telegraph cables.”—A 
communication from Vierre Francois Leon Pereme, Boulevard de Neuilly, 


“ Improve- 








1750, HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“An improved safety-lock.”—A communication from Louis Jean Pierre 
Silvestre, Rue Neuve Popincourt, France. 

1751, HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
**Improvements in the construction and laying down of subterraneous 
telegraph wires.”—A communication from Pierre Francuis Leon Pereme, 
Boulevard de Neuilly, France.—2nd July, 1866. 

1863. JOHN RICHARDSON, Moselle- “terrace, Tottenbam, Middlesex, and JOHN 





YEOMANS, Minories, London, ** An imp mentin the of hats.” 
—17th July, 1866. 
All persons having an interest in opposing any one of such tions 


should ow —— in writing of their objections to such application at 
the office of the Commissioners of of Patents, ' within fourteen days of its date. 
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of the amount of price and postage. Sums exceeding 5s. must be remitted by 
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Bennet Woodc a Her Majesty’s Patent Office, Southampton-buildings, 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office crm Majaty's Commissioners of Patents. 


Class 1 —PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
3353.3. BATES and E. and E. W. BROOKES, Sheffield, ‘*/mproved piston and tallow 
or grease cup.” — Dated 28th December, 1865. 

The First part of this invention relates to metallic pistons, and the Second part 
to the means of lubricating the same, and pistons generally. The improvement 
in the piston is effected in part by the form and mode of applying or fitting the 
four packing rings, and in part by the introduction and combination therewith 
of a fifth flat steel ring placed within or underneath the said packing rings. 
The object of the inner steel spring ring is to maintain the required elasticity 
of the outer rings when the expansive force becomes weakened and their 
“iameter reduced from wear. The four packing rings are made wedge-shape 
in transverse section; two of them, which are designated the outer rings, are 
placed with their square angles and their edges outwards next to the cylinder, 
and the other two, or inner rings, are placed with their square angles and their 
edges inwards next to the spring ring. The inner rings are formed with a step 
or overlap at the top and bottom. These overlaps are of the same diameter 
as the outer rings, and together therewith make up the thickness of the pack- 
ing. Between the upper and lower inner packing rings a space is left, so that 
when necessary, they can be pressed close together by tightening the piston 
caver, the inner rings will then expand the outer rings, and the whole be pressed 
outwards and kept in position by the steel spring ring before mentioned. In 
order to allow the piston cover to be tightened, the piston block, instead of being 
made solid, has its thickness made up by two or more thin discs or washers of 
brass or other metal, which can be removed as the packing rings wear. The 
improvement in the grease cup has for its object the doing away with all taps 
and valves, so that the tallow or oil is thereby self-supplied. 

8358. R. A. BROOMAN, Fleet-street, London, “ Obtaining motive power.”—A 
communication. —Dated 28t 28th 1865. 

The object of this invention is to substitute ammonia for steam in motive power 
engines, and the invention consists in the construction and employment of an 
apparatus which may be called a dissolving apparatus, and which works ina 
pone neon gh manner, permitting the same to ly used. The 

is not intended to de or do away with existing apparatus, but 
to be annexed or fitted to ordinary engines for the purpose of substituting the 
action of ammonia for that of steam as the motive power. 
3369. A. BARCLAY, Kilmarnock, “‘ Steam boilers or generators.”—Dated 29th 
Decem 65. 








, 1865. 

This invention has for its object the production in certain classes of steam 
boilers or generators of a greater amount of steam for a given amount of fuel 
than has hitherto been obtained, and consists essentially in opening a second 
communication or communications between the water situated about the crown 
of the fire-box and that around its sides. 

3380. R. BECK, ** Steam engines.” — Dated 30th December, 1865. 


This invention consists in the efpployment of a cylinder open at both ends, 
and of three pistons, two of which are fixed at a suitable distance apart upon 
a hollow piston-rod which is slotted between the pistons. The other piston is 

between the two former pistons, and is capable of sliding on the hollow 
rod, and is fixed through the slot or slots to another piston-rod which is fitted to 
slide within the hollow rod. Steam is admitted between two of these pistons 
fe wey by which reciprocating motion is given to both piston-rods at the 
same . 





| 


This invention consists in causing alternate up and down draughts to pass in 
tapid succession through the fuel in a furnace, so as to cause the smoke or uncon- 
sumed carbon evolved from the fuel in the fire-place to be drawn or passed 
through the incandescent fuel in order that it may be burned, and in so doing 
give out heat, substantially as described 


employed for this purpose, and by preference without employing any steam 
boiler at all.—Not proceeded with. 


29. + esi cated Tisbury, Wilts, “ Combustion of fuel.”—Dated 4th January, 
8 

This invention relates to a peculiar. arrangement of furnace and apparatus 
connected therewith, which may be applied to a steam boiler, or toother pur- 
poses where economy of heat and fuel isimportant; and the invention consists, 
according to one modification, as applied to an ordinary Cornish boiler for ex- 
ample, in constructing in front of the boiler two furnaces side by side in brick- 
work, each furnace communicating alternately with the central flue of the 
boiler. This is accomplished by the employment of a reversible damper, 
which is situate between the two furnaces, and is counterbalanced so as 
to swivel freely upon centres. It is turned over toward one of the other 
of the two furnaces, so as to shut off entirely for the time being a 
of such furnaces from the central flue of the boiler. ‘The fu 
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3362. W. Te ee ee Setinny burning, t 
ing, and shaping articles of metal.” a Dated 20h Deamic,, ees. orn 


~ 
- 





Second part of the invention is particularly suitable for boring, turning, or 
shaping bushes, bearings, and other small articles used in manufacturing 


th revolving cutters acting on the circumference, and with 





fired alternately, that which is being fired being the one which is cut off by the 
damper from the boiler flue. The smoke and products of combustion from this 
furnace pass down through an opening for that purpose between the two 
thence proceed underneath and up through the grate bars and 
fuel of the second furnace, which is in an it state, whereby they are 
effectually consumed before entering the flue of the boiler. Beneath the damper 
above referred to there is a second reversible damper, which may or may not be 
, a8 required, the object of such damper being to direct the air which 
supports combustion through the grate of the furnace which has last received a 
supply of fresh tuel. Both these dampers may be worked by lever handles out- 
side the face of the setting, and the handle of the last-named damper is capable 
of being set at any desired position, so as to direct either the whole or only a 
greater portion of the air through the newly-fed furnace. The ashpit to the 
two furnaces is closed, as also are the furnace doors, excepting when supplying 
fuel, and the air which supports combustion is heated before it passes into and 
through the furnaces by the gases and products of combustion while on their 
way to the chininey.— Not proceeded with, 
44. W. WINTER, Leeds, “Certain movable parts of locomotive, stationary, and 
marine ines.”’— Dated 5th Janugry, 1866. 

This invention consists in applying one or two conical bushes on and between 
the crank pin or other pin and the rod, link, block, or connection, which bushes 
are adjustable by set screws or other sui means,— Not proceeded with. 

45. A. V. NEWTON, Chancery-lane, London, “ Apparatus for feeding boilers.” — 
A communication.— Dated 5th January, 1866. 

This invention relates to the employment of a pipe made of a brass or some 
other material capable of expanding under the influence of heat, which pipe 
will, through its expansion, open a communication between the water and steain 
space of the boiler to be supplied with water and the top and bottom of a water 
supply tank situate above the boiler, and thus effect the discharge of water 
from the tank into the boiler when the water in the boiler has sunk below the 
mean water line. The expansible pipe is exposed to the direct action of the 
steam, and thereby caused to buckle upor to lengthen, and by this motion a cock 
is opened and steam admitted to the upper part of the tank, causing the water 
contained therein to sink down into the boiler, and when the water rises abuve 
the mean water line the expansible pipe cools off and recedes to its original 
position, and the further supply of water to the boiler is stopped. 





Class 2—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


30. T. E. VICKERS, Sheffield, “ Machinery for rolling hoops or tires for wheels 
&c.”"—Dated 4th January, 1866. 

This invention consists in so arranging a rolling mill that the parts of the 
rolls between which the work is performed are made to overhang their bear- 
ings, and the remaining parts of the rolls, instead of being placed side by side, 
or one above the other, as is usual, are extended in opposite directions, so that 
the hoop to be rolled, or the work to be performed, may be placed and confined 
between collars or flanges of which only one is upon each roll, and which 
flange from its position may pass if — up to or beyond the centre of the 
other roll. 

42. E. ae, London-street, London, “ Windlasses.”— Dated 5th January, 
1 

The patentee claims, First, the employment or a connecting plate on the rim 
of the circular plate adjoining each chain wheel, or on the rim of the chain 
wheel itself, and the employment of a pin, bolt, or similar ayporar by means 
of which and of the connecting plate the cha'n Banoo can be connected to and 
disconnected from the circular plate, d , substantially as 
described and represented in the drawings. pte ry forming holes in the 
side of the chain wheels, and a corresponding hole in the adjoining standard to 
receive a pin for the purpose of preventing, when desired, the chain wheel 
pa pe when disconnected from the circular plate, substantially as described 

din the F4 Thirdly, the arrangement or rr aa 








a ng boring tool for making the required hole ; a cutter is also let into 
the Heo bar for yd up the article under operation. Or the article to be 
bored and turned may be secured to a fixed headstock and boring and turning 
tools connected to a ‘a sliding frame. 


3365. J. J. HARRISON, —. and E, HARRISON, Balham-hill, Surrey 
* Looms for weaving.” — Dated 29th December, 1865. 

The patentees claim, First, the novel ement, construction, employ- 
ment, and use of the revolving or reciprocating swell in direct connection with 
y stop rod of the loom, as described and set forth, or any slight modification 

of the same, as employed for the purposes described; and, Secondly, the 
employment and use of the lever attached to the stop rod of the loom actuating 
the frog, in order to prevent the further action of the loom should the shuttle 
float or not enter the box, as described. 
3366. ee WATSON, Accrington, Lancashire, “ Looms.”— Dated 29th December, 


This invention relates to that portion of the power loom known as the 
shedding motion, and is designed, First, to effect a more even and regular action 
of when shedding. Secondly, to enable the operative to adjust and 
regulate with facility and precision the relative positions of the tappet and 
treadies. Lastly, to give freedom to the healds when shedding. The First 
part of the improvements consists in the peculiar arrangement and disposition 
of the lever or treddles which are secured to brackets, one on the cross rail 
and the other on the back rail of the loom, or other convenient place, the said 
brackets forming the fulcra of two levers or treddies to which the healds are 
attached. These levers are supplied with bowls, and are arranged one above 
and the other below a tappet or cane, which, when revolving, acts upon the 
said bowls so as to elevate and depress the treddies to which such bowls are 
hed, thereby effecting through their connection an even and regular motion 
to the healds when shedding. Secondly, the invention consists in the use and 
adaptation of pointers or figures which are screwed to the tappet or cam 
actuating the treddles. These pointers enable the operative to adjust the 
position of the tappets and treddles. The said tappets and treddles when in 
their true position allow the bowls of the said levers or treddles to be exactly 
vertical, and in a line above and below with the centre of the tappet shati. 
This is more particularly determined by the pointers or fingers secured or cast 
to the tappet or cam. Lastly, the improvements consist in balancing or 
counterpoising the weight of the said treddles, which, being of the first and 
second order of levers, that is, the top Jever having its bow! behind the fulcrum 
and its connection with the healds in front becomes balanced, thereby liberating 
or divesting the healds of their weight; but the second or under lever having its 
bowl and connection with the heald in front of its fulcrum, it requires a counter- 
balance, which is effected by connecting the treddles or levers together by a rod 
at points in a direct line with the centre of the tappet shaft and treddle bowl 
studs, or by extending the lever beyond its fulcrum and attaching or hanging 
thereto a weight or other equivalent, which thereby relieves the heakis and 
allows their free action whilst shedding. 
1, J. BULLOUGH and W. ROSSETTER, Accrington, Lancashire, “ Looms.”—Dated 
Ist January, 1866. 
This invention cannot be described without refe to the drawing 


9. W. H. NORRIE, Dundee, “ Finishing textile fabrics.”—Dated \st January 
1866. 








These improvements in the mode of winding on the cloth, as well as 
the ee in calendering apparatus, are carried out as follows:—In- 
stead of winding the cloth on the top roller; as has been the practice up to the 
present time, it is, under the present invention, wound on the second ruiler, so 
that when the machine is in operation the cloth is pressed above by the top 
roller as well as below by the third roller, this double pressure, or pressure at 
two places along the roller on which the cloth is wound, imparts to it an 
pos ge finish. The additional pressure produces greater friction on the cloth, 

consequently, the latter becomes hot, and thus it obtains the appearance 

oe finished by the mangle, In order to "get off the piece after it is finished 
the second roller is attached to the top one by means of rods or chains, or 
a are adjusted with screws, so that the top roller first rises and 
r space between itself and the second ; and, as both the first and 

second rollers are connected together as herei these are 
ly raised until the second roller is also clear of the third, in which case 








of “es mm chains, and sectors (substantially as described aud rey 
the drawings), for imparting rotary motion to the chain wheels and circular 
plates by pawis and ratchet wheels and for varying the speed and power as 
required. Fourthly, the employment of a chain or cord connected at each end 
to one of the quadrants or quadrant plates, and carried over or under one or 


more pulleys to ensure the quadrant plates falling alternately at the proper | 


times during the P "4 hey by the winalass bars, sub- 
stantially as described and rep d in the ings. Fifthly, mounting a 
paw! wheel on the windlass shaft in a double bearing, and fitting at the fore 
side of this wheel one or more pawls, which, as the paw! wheel revolves with 
the shaft, ride over and take into the pawl teeth and ‘prevent the wheel turning 
in the reverse direction, substantially as d and rep d in the 
drawings. 

47. W. CLARK, +? lane, London, “ Bridges."—A communication.—Dated 

6th January, V 

The patentee atom First, the construction of the arches of bridges of iron 
boxes, substantially as described. Secondly, the employment of bands, ties, or 
rods, in combination with the boxes to unite the boxes, substantially as 
described. Thirdly, the combination of the boxes with each other so as to 
break joints, substantially as described. Fourthly, the employment within the 
boxes of a fitting of concrete or masonry to solidify and strengthen the boxes, 
substantially as described. 

50. BARON OSCAR DE MESNIL, Brussels, “ Towing boats on rivers or canals.” — 
—Dated 6th January, 1865. 

This invention relates, First, to that mode of towing or drawing boats or 
vessels along rivers or canals when machinery contained in the boat or vessel 
is made to act upon a chain lying in the bed of the river or canal, and, by 
drawing upon the said chain to draw the boat This part of the 
invention consists in the use of a double pulley or drum to act upon the chain 
so that the speed of the boat may be varied, when required, by passing the 
chain round the larger drum or pulley when a greater speed is required, and 
by winding ‘the said chain on the lesser drum or pulley when less speed is 
required. The Second part of the inventicn consists, essentially, in employing 
wire rope instead of chain.— Not proceeded with. 


pry 3.—FABRICS. 
Including Machi md Mechanical Operations connected with 
Preparing, Meneiiduring, Printing, Dyeing, and Dressing Fa- 
&c. 


3356. S. and C. COLLINS, Hercules-buildings, Lambeth, “ Machinery used in 
silk, &c.”—Dated 2th ee 1865. 

For the purp of this ing cylinder is employed studded 
with spike which project about one inch i length, a 
twenty to the square inch. These spikes are of steel ted at the outer ends, 
and straight. On one end of the axis of the wv 
receives motion by a strap from a pulley on the 
eas ae acon oe 
heels or gearing to the feed rollers in front of the cylinder. 
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the second roller remains suspended in its journals. The cloth is then wound 

off in the usual way.-- Not with. 

19. J. PILLING and RK. SCAIFE, Colne, Lancashire,‘ Apparatus for preparing 
and spi cotton, &c.”—Dated 3rd January, 186b. 

This invention relates to the spindles and flyers employed in the mechanism 
termed throstles, or in other machinery for spinning wherein spindles and 
flyers are used, and the improvements consist in connecting the wharve and 
flyer to each other by ineans of a tube extending from the wharve to the flyer ; 
this tube carrying the flyer and being driven by the wharve revolves upon a 
fixed or stationary spindle, and passes through a hole in the centre of the 
bobbin, and the bore of the tube is of such a size or diameter as to fit tightly 
and yet to revolve easily on the fixed or stationary spindle. 

28. R. WILLAN, Blackburn, Lancashire, “ Power looms.”—Dated 4th January, 
1866. 


In constructing ding to this invention the slay sword nearest the 
weft grate is pe ngs or “set off” at its upper part in the direction of its 
nearest shuttle box in such manner as to admit of the weft grate being moved 
or set back (in the direction of the same shuttle box) clear of the rear space, 
or available space between the slay swords; thus a wider “piece” may be 
woven without increasing the size of, or space to be occupied by, a loom so con- 
structed.— Not proceeded oe 
39. J. —__ Liverpool, “ Machinery for combing, o— and disintegrating 

hemp, flax, wool, cotton, y= ”"— Dated 5th January, \ 

This invention may be described as a double series ot horizontal vertical- 
sided flat bars, one series being placed above the other and slightly inter- 
secting each other. These vertical-sided flat bars work within grooves on the 
side of the machine, and the upper and lower sets of which are actuated by 
means of a pair of horizontal or nearly horizontal screws on each side of the 
ends of the bars, being so formed as to take into the thread of the said screws 
on the screwed shafts. On rotary motion being given to the screws the several 
bars are propelled forward, in the case of the upper ones until they arrive at 
the ends of the screws nearest the gill or card cylinder, when, by means of 
cams on the ends of the said screws, they are elevated on to the upper sides of 
the screw shafts. and are then carried backwards to the reverse end of the screws, 
when they fall down through suitable slots to the underside of the screws, 
and on being pressed forwards by a lever motion they are again taken hold of 
ang screws at the underside of the shaft, and are thus again propelled for- 
ward, 








Class 4—AGRICULTURE. 
Including Agricultural — a Implements, Flour 
’ 


U.S., ** Means of feeding meal to the 
30th December, 1 


the pump with off-sets or steps to prevent 
barrel. Thirdly, retaining the yon Tod in a fixed longitudinal position 
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proceeded with. 
20, J. Panty oh ng men See “ Rollers for rolling and crushing 
This invention relates to tack demmtation of flrs for rolling tend in whith © 
age Ege A lg spony megan or spindle, 


of the of adjusting itself to the curvature of the 
ground wi! this is convex or hollow, and thus effects an equal and there- 
fore effective the whole surface of the ground over which it 


ln Brow, near Rochdale, and 8. JACKSON, Heywood, 

Lancashire, ** Mills for grinding corn, &c.”—Dated 3rd January, 1866. 

In carrying out this invention the iaventors attach to the wn pak wane J 

tone one or more aS Se ee eee 
scrapers or wings in revolving form 

into which the flour can escape from between 

Sie dhe een bee it is delivered 

to the creeper or worm manner. By this means 

will work longer without rein. the production is increased, and the flour !a 

prevented from heating, and, therefore, in a fit condition to be taken direct 

from the grindstones to the dressing machine.— Not proceeded with, 


i 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Sie, Goats Higa 
and House Fittings, Warming, Ventilating, dc 
3306. G. HAWKSLEY, Caledonian-road, London, “ Constructing the treads of 
steps or stairs.” —Dated 2\st December, 1865. 

The patentee employs a cast iron frame, having numerous openings in or 
through it, of the form of the tread of each step or stair, which frame may be 
cast in one piece or may be cast in sections. Into each opening is introauced 
wood—by preference, with the grain upwards, though some hard woods will 
admit of being used with the grain at an inclination in a horizontal position. 
Between the neighbouring pieces of wood there are channels or grooves left, 
which may be more or less filled up with bituminous or other cement, but it is 
desirable to leave channels or grooves to convey off any water which may be 

on the treads. 
3326. R. M. MARYGOLD, Boston-place, Dorset-square. and 8. FITZJ0HN, Lisson- 
grove, London, “ ane Cry Raney Coe sashes.” — Dated 
Sard December, | 


This invention eas be described without reference to the drawings. 
40. E. ——-. — Sussex, “ Making building bricks impervious to water.” 
—Dated 5th 866. 


January, | 

This invention consists in the application to bricks already burnt in a kiln, 
and bricks to be h@reafter made in the usual manner, and also moulded of any 
irregular or ornamental shape, as may require for the ornamen- 
tation of the fronts of buildings and other purposes, of a glaze on their surface 
with a suitable glass or enamel to make them waterproof, and also to vary the 
colour of such parts of the bricks as are intended to be exposed if required to 
give them other than their natural colour for the external surface of walls, 
either for the outside or inside of buildings, and this will in a measure depend 
upon the clay the bricks are made of, but will be more often required fer the 
inside walls, such glazing with one or more suitable colours being burnt on 
during the process of burning or passing such bricks through the necessary 
kiln. The said bricks, before glazing, can be marked with a pattern to repre- 
sent paper hanging. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, ce, 


3304. W. E. NEWTON, Chancery -lane Saee, “ Cartridges for breech-loading 
JSire-arms, "Dated 2\st December, 1 


This invention has for its object to ll central-fire metallic cartridges 


case must be made thin at this part, 80 a8 
the mee or exploding pin, when the latter is driven forward 


inserted in the lower end of the case, and on this is placed a steel or other 
metal disc with a small hole in the centre, and the periphery or edge of which 
is forced into the inside of the flange of the case. This steel or metal disc acts 
as an anvil, against which the fulminate is struck with a hard blow when the 
hammer descends. The charge of powder is then introduced, and the bullet 
when placed thereon is soldered in its place, and the cartridge thus completed 
will be perfectly impervious to air or water. 
3337. C. REEVES, Birmingham, “ Improvements in breech- ees Sire-arms 
A in cartridges for breech-loading fire-arms.”—Dated 26th December. 

The patentee —, First, the es arrangements of mechanism described 
and represented in the i self-igniting cartridges. 
Secondly, making the open breech A.J of the barrels of breech- -loading fire- 
arms of a conical or trumpet shape, or of a hemispherical figure, 80 that the 
hase of the exploded cartridge may be readily , as di 
and illustrated in thedrawings. Thirdly, the improvements in self- ignition cart- 
ridges for breech-loading fire-arms, described and illustrated in the drawings, that 
is to say, placing the fulminate or percussion powder in an annular or metallic 
trough or depression in the base of the cartridge, and covering the said trough 
or depression, when filled with the falminate, with a metallic cap or cover. 
Lastly, making the hase of self-ignition cartridges for breech-loading fire-arms 
of a conical or trumpet shape, or of a hemispherical figure, as described and 
illustrated in the drawings. 

3348. W. C. DODGE, Washington, U.S., “ Improvements in breech- Jire- 
arms and in cartridges for the same.”— Dated 21th December, 1865. 

This invention relates to that class of arms which are loaded at the breech, 
and has for its object so contructing the arm that it can be used with fixed or 
loose ammunition at will, and in which a single movement of the lever guard 
shall both open the breech and remove the cartridge shells or cases; and in 
constructing the arm in such a manner that the stock and all the. moving 
parts shall be connected to a frame consisting of a single piece. It also 
further consists in a novel construction of the cartridge to be used with the 
arms. 

3379. G. HAWKSLEY, Sheffield, pee Sor closing cart cases.” 
—Dated 30th December, 1865. oe 7 

This invention applies chiefly to apparatus for closing central-fire cartridge 
cases, and consists in fitting a spring at the mouth of the cylinder which 
receives the charged cartridge case, and in fitting a clip or plate and a pin on 
the inner face of the lid which closes the mouth of the cylinder. When the lid 
is brought round in the ordinary manner to close the mouth of the cylinder the 
pin presses against the spring above mentioned, and causes it to embrace and 
hold the cartridge case tight and fast in the cylinder, while the clip or plate 4 
the same time presses against the base of the cartridge case and assists i 
pune it. In some cases the clip may be dispensed with. The Savention 

further consists in fitting a movable cup in the cylinder free to slide therein, 
and prevented revolving by a screw or pin on the cup Working in a longitudinal 
slot or grgove in the fixed part of the cylinder. When the cartridge is caused 
to revolve with the movable part of the cylinder this cup turns over the end of 
the loaded cartridge and closes it. 
43. H. D. P. CUNNINGHAM, Bury, Hants, “ Improvements in working and in the 
— 7 ao ee thereof. and in gun carriages.”— Dated 5th 
lanuary, \ 

The First part of this invention se oy to the vertical or elevational training 
of guns, and consists in the breech end of the gun upon a cranked 
shaft or axle laid across the sides of the carriage in a position which allows the 
button or cascable of the gun to rest upon it. Levers are attached to the outer 
ends of the crank shaft or axle, and when these are moved up or down the 
breech of the gun is lowered or raised. Thus a very simple mode of training 
the gun vertically is provided. When the gun is fired the quoins may be 
applied or not, as desirable. The next part of the invention consists in 
improved means for transporting the projectile or ammunition to the guns by 
means of overhead railways carried round the front or muzzle of the gun, so as 
to enable a carriage having the projectile or ammunition suspended it to 
be carried round in a convenient position for either of them to be put into the 
gun. The next part of the invention is intended to give increased security in 








buffer or buffing apparatus on the rear of the carriage shall impact upon the 
structure when the gun runs into its extreme limit. This structure may also 
be used tor protecting a ratchet or cogged curved bar from injury when such is 
employed for training the gun. A further part of the invention consists in the 
employment of grooved rollers fur the gun-carriage to run in and out upon the 
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har Special Chemical and Pharmaceutical Fuel 
d Lighting he wang and Preservation or Food, 
, Tanning, Bleaching, Dyeing, Calico-Prunting, Smelting, 
‘ottery, Cements, Paint, Paper, Manures, dc. 

Be D. wc . Kill Kildare, refining, and treatment 

the volat ile and. Fawr pt ghia nee “cat tes cmarvesios die distillation of peat g 
."— Dated 22nd December, | 

This invention relates to Hn parificatlon, refining, and treatment of the vola- 





tile and fixed oils prod e distillation of peat or turf so 
cots allies tho vaaatiio puttten of ent oie @> 0 eommnte be oduct for illu- 
minating and other purposes, and so as to arity and rete the Axed or 
lubricating portion of such oils in a more than hitherto. 


y' 
generally be found a good proportion. The patentee allows the admixture to 
stand for some time and at such temperature as the nature or class of the oils 
or other circumstances may require, say, for a period of about thirty-six hours, 
hours, and at a temperature of about 115 deg. Fah., more or less. He uses, by 
When the chemical combination of 
. and their dissolving action on each 
other is complete, which will be effected in and about the time above- 
mentioned, he allows the charge thus treated to flow into a wrought iron 
still capable of ining, say, one d gallons. He distils one-third of 
this charge with common steam, the pressure in the boiler being about sixty 
pounds an the square inch. He distils the remaining part with superheated 
steam at a temperature of from 400 to 600 deg. Fah. After treatment with an 
acid and with an aikali the first part of the distillate becomes quite clear and 
free from the disagreeable odour which _—— peat oil ordinarily 
= second or heavy part of the charge he also treats with acids and alkalies, 
and he then runs it into a still capable of containing about six hundred gallons. 
In distilling the heavy oils he applies a moderate heat under the still in con- 
with d steam. The oils thus obtained are of the best 
‘quality, and after ‘filtration are immediately fit for the market. 


3317. G. DAviEs, Lincol -inn, London, “ Apparatus for burning combustible 
wapowr (auch aa that from ‘naphtha or coal oil), jor heating, cooking, and 
— Dated 22nd December, | 


lighting 

This invention relates to burners for the combustible A met 
from naphtha, coal oil, and other similar liquids when decomposed by the 
action of heat, and consists, First, of a vapour burner, adapted for heating and 
culinary purposes ; and, , of a modification of the same adapted for 

the purpose of illumination. In carrying out the First part of this invention 

a portion of a straight tube near to the end is bent horizontally into a ring, 
th end being then bent downwards, and ge pee gy by means of a short 
horizontal pipe, with a chamber, to the top of which is secured a nipple, the 
latter being directly or nearly below the centre of the ring formed by the bent 
portion of the tube above alluded to. In carrying out the Second part of this 
invention the chamber, valve seat, and screwed rod are adapted to the end of 
the supply ire. a vertical tube passing downwards from the chamber, the 
lower end of the said tube being surrounded by a tube passing downwards 
from the chamber, the lower end of the said tube being surrounded by a tubular 
ring connected thereto by two or more hollow arms, The upper side of this 
fing is plerced with a number of small perforations. 

3318. J. A. COOPER, ee Improvements in the manufacture of Londra 
string, and paper, and in Si Tottonone nol State quod Deoned 31 
SI aan. of vegetable substances oe 

For these purposes the stalks and leaves of the French willow (epilobium) 
are employed, the stalks being used for manu yarns, string, and 
paper, where fibres are required; and the extracts from the leaves and stalks 

are employed in the preparation of dyes, and in dyeing and fixing dyes on 
fabrics. —Not proceeded with. 

3325. W. E. NEWTON, Chancery-lane, a eae 
WS ee aa ee aes eee 
a 1865. 

The object of this invention is accomplished by heating the glue or gelatine 
in the form of a strong solution in water, together with a strong solution of 
chromic acid, or of an alkaline bichromate (bichromate of potash for instance). 
Little immediate change, except the production of an amber yellow colour, 
appears in the solution; hut if it be now allowed to cool and gelatinise, and 
the jelly is dried, it will be found to have undergone the alteration above 

described. If the application of heat to the mixture ae continued for some 
time it loses its fluidity to some extent, and b ropy and 

3340. M. HENRY, Fleet-street, London, “ Manufacture of soda, "A communi- 
cation.— Dated 26th December, 1865. 

This invention relates to the manufacture of soda from chloride of sodium by 
superheated steam, and its object is to cause the steam to act on all parts of 
the chloride when in a fluid, molten, or semi-fluid state, so as to decompose it 
thoroughly, and obtain a large yield of soda.—Not proceeded with. 


3345. J. YOUNG, jun., Limefield, Midlothian, “ Treating hydrocarbon oils.” — 
Dated 27th December, 


1865. 

The patentee claims the distillation of parafin oils and petroleum under 
pressure, thus obtaining imp 

3349. J. H. LesTER, Brooklyn, U8. “ Mechanical oil for lubricating machinery» 

é&c.”— Dated 27th December, | 
This invention consists in a Ne wl from a combination of common oils with 
fatty and glutinous ingredients a lubricating oil, which is superior in quality, 
cheaper of production, and more economical to use than oils employed for 
similar gy Of the said ol olle and other ingredients, which are simple and 

















‘entor uses about the following proportions:—One part of | 





onamae eis i} d from cattles’ feet or hides; two parts 

of the fat, tallow, ss rotanes nates of tuliedhe or ether ethmates dus pars 
a See ae 
—Not proceeded 


1865. 
This invention relates to the’ production of flames of various colours and of 
great brilliancy without causing auy explosion, and without ae! ~~! 
noxious smell th, and therefore fi 


used in any room or ‘or these purposes the in 

intimate mixture of resins or resinous gums, or of the two combined, or wih 
sawd powdered charcoal, tarina, dextrine, or jam powder, with 
chlorates or nitrates, either oe bd quiueh, to which can be added the 
substances usually fireworks, such as antimony, powdered magne- 
sium, filings, and other . For instance, to obtain red flames, the 
inventors employ a mixtare in hy following prop viz, of p 

gum lac or shellac, one part; of desiccated nitrate of strontia two parts ; 

when it is required to give a greater activity to the flame, chlorate of strontia 
is to be substituted instead of the Ss sae quantity of desiccated 
chlorate of potassa is to be added to the former mixture. The various other 
Stems aan pasts to Ge Seapedy Sees of the substances known to the 
firework makers.— Not proceeded with. 


3360. C. L. W. KNELLER, Manchester-street, London, “ Igniting cigars, &c.”— 
Dated 28th 


December, 1865. 

This invention consists in adapting to that end of the cigar which it is 
intended to ignite some composition or preparation which will ignite when 
friction 1s apptied to 1, an te the case ‘when it to required to ignite leclifer 
matches, vesuvians, and other articles of that class. The inventor prefers to 





ee 

vesuvians are made.— Not proceeded wit 

3268. R. A. BROOMAN, Fleet-street 
—A communication. 


The patentee claims 


ay acetate of lead.” 
ion. Dated 29th December, 186! wd 
acetate of toad ty tis pudeere Gieetbes, 





E 
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: 


requires 
Be dod ae, ‘especially tannin, either alone 
ped ane ned with the addition of common sal 
26. A. V. NEWTON, pee ap London, Wiha pigments,."—A 
communicati 3rd January, 1866, 


— or natural pigments require, thus expelling or changii 
and other eee - AL the atoms of the pigments into 
cenlkioes aus fit them for the 


deg.; sulphate and carbonate of lead require ai 
oxides and some other metallic paints about ‘000 dew. 
pape Laney apt after a hy gd obtain with se age flew Dood results. 
The is now & pneumatic, hydrostatic, or ———— 
Ie prefers the two former, the sane sutjcted tow concentrating power 

two fad hag whew Prag area. This 

in el me ym ned in suitable cylindrical 
bes nay bp y preference, in open-ended steel canes, out of the open ends of 
cy Rep Bag peta mre af pln pide, 


a W. E. NEWTON, ag gear * Distillation.”—A communication, 
—Dated 4th January, \ 
The patentee claims the - 





ofa eget ge ob gh or other 
gaseous body into the still or — distilling apparatus, and causing the 
same to commingle and pass over with the distilled vapours, as set forth. 


z 


a st 
This invention is carried ost in the following manner :--First, patentee 
sometimes takes the clarified and boiled juice of , Strawberry, lemon, 
or any other suitable fruit, dilutes it with water, and adds a sufficient 
quantity of white sugar to make a a ee and to this he adds an 
aqueous solution of theine, caffein, or pheobromine, in 


ime, 
water to suit the taste of the consumer. 
35, W. CLARK, Chancery-lane, London, “ Preparing and treating wood 
prilp for the manufacture of paper.”—A communication.— Dated 4th 
lanuary, 1066. 
n order to produce a white pulp from wood it is necessary, 
to beenon that portion of the colouring matter “ already 


lising the alkali, and the invention consists in means (which we caunot here 
describe in detail) for effecting these objects.— Not proceeded with. 


Class 9.—ELECTRICITY. 
—— =~. Magnetic, and Electro-magnetic 
Apparatus, Galvanic Batteries, 
3347. H. A. SILVER, Silvertown, Essex, “ M 
insulated with india-rubber.”—Dat an 
In carrying out this invention the inventor first covers the conducting wire 
or wires with pure jndia-rubber; he then covers this with pure india-rubber 


compound prepared for vulcanisation. He the wire so covered in a semi- 
circular mould and places a corresponding semi-circular mould w it, and he 
steam 


submits it to the action of heat in a press provided with upper 
chambers. The covered wire is submitted to the action of the presse in lengths 
of, say ten feet, more or less, and for a time varying frour@en to twenty minutes, 
more or less, according to the extent of vulcanisation required, and when one 
length has been operated upon he draws it through so as to bring the next 
length under operation.—Not proceeded with, 

3354. F. T. HUBERT, Kent, “ Electric t omni- machines.”" 

~~ pated 28th December, 1885. ARO aa! 

These machines, and the mode described of operating the same, are intended 
for the purposes of transmitting and receiving simultaneously with one apparatus 
68 2 aa or written in any or characters, as 

as 
or separate. 
vance, of ay chemistry, and mechanical laws. This regular action is 
obtained a horizontal metallic lever, provided with a tube hermetically 
closed, and conta ) calculated to the length of the 
acting tal metallic lever oscillates underneath by the 
attraction and veda | two fixed electro- when they are magnetised 
or demagnetised by the current of a special electric battery, and then regulates 
the movement of the principal mechanical power. The pendulum of an electric 
Se ase ee action of this horizontal lever by magnetising and 
each oscillation, two electro-magnets ten aaeen as it is 

descri! The = of the invention, as described in "icra 

are too vol to be produced here. — Not proceeded with. 
me. S. U. 2 ae, ie ° ‘Construction of telegraphic cables or con- 
—Dated %Wth December, 1865 7 





quicksilver in a 





In ton Cameras cables as at present constructed a fault in the insulator when 
the cable is laid will ultimately render the cable as the copper of the 
conductor, where it is exposed, becomes eaten a’ by electrolitic To 


forming juctor either entirely or in poste Lippy hay" should 
the copper be thus eaten away, the platinum remains and is sufficient to carry 
the electric curreut. 





Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
3247. G. WARRINER, Little Ilford, Essex, “ Fire-places and furnaces.”— Dated 

15th December, 1865. 


some cases, be conveyed into furnace or fire-place. Also, in the case of 
fire-places or with ovens or like cooking apparatus, food 
may be cooked in a manner that cooked in ordinary appara- 














THE ENGINEER. 





Aue. 3, 1866. 








watches.” Dated 14th December, 1865.' * 
This invention cannot be described without reference to the drawings. 
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326:. S. WHITEHOUSE, sen., §. WHITEHOUSE, jun., and J. and W. WHITE- 
HOUSE, 1, * Means of collecting waste gases arising from blast. “s 


—Dated | » 1865. 
The object of this invention is, by the means hereinafter explained, to collect 





s 


for utilisation the waste gases which arise from blast and which are 
now commonly allowed to escape from the top of the furnace into the outer air, 
whereby so mach valuable product is wasted. According to this jon the 





patentees propose to enclose the whole of the'top of the furnace, and by the 
means hereinafter explained to prevent any escape of the inflammable 
through what are technically known as the “ filling holes,” and which 
holes are apertures constructed in the furnace for the purpose of feeding it with 
mineral as required. In this manner they are enabled to collect the whole of 
the gases for the purpose for which they may be afterwards designed. Upon a 
ring in the in-wall bricks of the furnace top they place 4 ¢; of 
wrought and cast iron, rising about six feet above the top of the furnace. This 
dome is made with cast iron circle flanges screwed or rivetted together, and 
wrought iron plates rivetted to the said circle flanges, the said dome being 
constructed in segments, so that upon any part being injured by the heat of 
the farnace or from any other cause, it can be renewed without it being 
necessary to renew the whole. It is at present customary merely to shoot the 
mineral through an aperture or apertures made for that purpose in what has 
been hitherto the “ tunnel head” of the furnace, but, according to this inven- 
tion, at the of the dome, and even with the of the furnace, the 
patentees in luce at certain distances round the top of the furnace air tubes 
or pipes going downward into the furnace to the depth of five or six feet. 
These filling pipes may be of any convenient number, and of any desired shape 
and size, and, as will be readily understood, are for the purpose of 
the necessary supply of mineral to the furnace. The furnace being kept 
continually supplied it is evident the gases cannot escape as hitherto 
the filling holes. The said tubes or pipes may be of either wrought or cast 
iron, and are so fixed that supposing one to become damaged it can be easily 
taken out and another one supplied in a few hours. The spaces between the 
said filling pipes naturally form flues to conduct the gases into the dome, and 
when the said gases arrive at the top of the dome they are carried away from 
thence by means of a T-pipe affixed thereto, or by any other conv 
method, 
3265. C. LIDDELL, Abingdon-street, Westminster, and R, 8. NEWALL, Gates- 
oo ** Constructing and mooring floating structures.” —Dated 18th December, 
1 


This invention relates to the construction of floating bodies which are 
intended to carry a superstructure (suitable, for example, for warning the 
mariner of his proximity to land, shoals, or sunken rocks), and to the mooring 
of the floating bodies, so that they may be permanently submerged at a level 
below the action of the waves. The floating structure the patentees make of 
such form and size that it will have a power of flotation fully — sustain 


ef 


upon the more circular series of rollers or other stretching 
devices for applying upon the parts of the body between the ribs of the 
ody is held thereon by the clamping device or devices. 


either by process or in the r; or he may use a 
plate, the silver being deposited on the under surface next the object : 
or the reflector speculum metal. Incontact with the upper extremity 


face on the medium appears to be 
either the right or left of the medium.—Not proceeded with. 


3288. J. BIRCH, Newton Heath, Lancashire, ‘*‘ Manufacture of steel.” —Dated 20th 
December, 


designed for the purpose of enabling waste or scrap iron or 
steel to be empioyed over again in the same manufacture. The improvements 
consist in inserting and immersing hot scrap iron or steel as it comes from the 
articles under manufacture, such as rails, blooms, or forgings of any description ; 
in molten steel during the process of forming the ingots, at which stage of the 
te thoroughly and+become homo- 
geneous with the steel; the scrap iron or steel that has become cold may be heated 
to a required degree, and then be introduced and immersed in the molten steel 
as the ingots are being formed.—Net proceeded with. 


3290. J. MARTIN, Newman-street, Oxford-street, London, “ Furniture of door 
locks and latches.” —Dated 20th December, 1865. 

The object of these improvements is, First, to obtain increased security 
with accuracy of action to the furniture of door locks and latches, as also 
simplicity in the application thereof. Secondly, the improvements relate to 
means used in applying such parts. For this purpose bearing plates with 
bosses adapted to pass into recesses for them are applied one on each side of a 
door opposite the follower when the lock or latch is applied in a mortice. 
spindle may be fixed at one end to one of the knobs, and that knob may have 
a projection or neck, or a loose filling piece to pass into the hollow boss of the 
bearing plate on that side, and thus support that end of the spindle centrally. 
The other end of the spindle is formed with a screw thread to receive a nut 
the bearing plate on the opposite side of a door 
spindle. This nut ve holes or recesses to 
ey or otherwise, and this knob is provided with a 

the inside of the boss in this last 

The heck on the knob has a groove or recess around it, into 

ing piece or bolt carried by that bearing 

plate is applied to hold the bearing parts correctly together. This sliding piece 

or bolt may be aided in retaining correct position by a spring or otherwise. A 

pin or pins from the neck of the knob may pass into a recess or recesses in the 

nut to steady it. By these means, in addition to a secure and steady holding 

of the knob to the spindle, the spindle and knobs are held more steadily and 
ant aah the foll 
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the weight of the superstructure, which they prefer to consist 
framing carried above the action of the highest waves. The floating structure 
they anchor to screw or other moorings or sunken weights by means of parallel 
or nearly paralicl chains attached to the float, so as to allow it to move 
Jaterally when acted on by currents, and at the same time maintain its 
horizontal position. The mooring chains they work by means of winches, 
hydraulic presses, or other arrangement, so as to allow of the adjustment of the 
level of the float and the raising or lowering of it. When using hydraulic 
presses, which they prefer as the means of adjustment, they provide a cylinder 
for each mooring chain, and connect these cylinders with one pump, so as to 
obtain, when required, simultaneous action and equal tension on all the 
mooring chains or cables, By these arrangements the mooring chains are 
kept always tight, and the constant wearing action which takes place in 
chains attached to buoys or light moored in the ordinary way is got rid of. 
3266. 0. C. BurpIcT, New Haven, Connecticut, U.S., “ Impr ts in i 
for making metal nuts and in dies for the same.”—Dated 18th December, 
1865 


hy 





This invention cannot be described without reference to the drawings. 


3268. H. PLANCK, Manchester,‘‘ Apparatus for regulating hvat obtained by the 
combustion of gas.” —Duted \ath December, 1865. 

This invention cannot be described without reft to the drawing 

3270. J. BOLTON, Halifax, “* Manufacture of boots and shoes for rendering them 
waterproof.” — Dated 19th December, 1865. 

This invention consists in placing a layer of American leather cloth or of 
India-rubber cloth, or other waterproof cloth, betwixt the top or upper leather 
and the lining of the boot or shoe; also in placing a layer of one or more of 
these articles, either alone or in combination with a layer of asphalte roofing 
felt betwixt the insol@and outsole ; or the felting may be used alone. A 
solution or paste of gutta-percha, or other sabstance not soluble in water, may 
be applied to fill the holes made by “ lasting” or stretching the upper leather 
to the insole, and the outsole is pegged or rivetted on in the usual manner, 
3271. G. S. HARRISON and 8. E, FEATHERSTONE, Deptford, “ Machines called 

‘ roundabouts,’”—Dated 19th December, 1865. 

The patentees claim the exclusive use of machines known as“ roundabouts,” 
made and constructed to cant over, so that the rotation thereof is effected by 
persons seated on horses or seats placed at the ends of the arms, spokes, or 
radii, as described. 


3273. A. H. THURGAR, Norwich, “ Foot protectors.”—Dated 19th December, 1865. 

This invention has for its object a convenient method of protecting the feet 
against cold in railway travelling. The inventor employs two pieces of leather 
or other suitable material of about the length and breadth of a person's shoe ; 
on one side of one piece is attached the forepart of a shoe lined and covered 
with fur, wool, or similar material, and provided with leather sides and elastic 
straps, which buckle over the fur, and serve also to fasten the two parts together 
asacase, On the other side of the other piece circular knobs or buttons of horn 
or other suitable material are attached, so as to raise the leather sole, thereby 
protecting it from the dirt and cold of the floor. For women’s use asock of fur 
or similar material is attached to the heel, closing over the instep with an elastic 
band or otherwise.—Not proceeded with. 

3274. T. DAWES, Northfield, Worcestershire, and J. ROBINS, Wolverhampton, 
“ Improvements in locks and latches, and in attaching the knobs of locks and 
latches and other knobs to their spindles.”— Dated 19th December, 1865. ‘ 

These improvements in locks and latches consist in connecting therewith 
mechanism for the purpose of indicating when the room or place, to the door of 
which the lock or latch is attached, is engaged or occupied, or for giving other 
required indicati Thei i pecially applicable to locks and latches 
for water-closets and for rooms in hotels. In carrying this invention into effect 
the patentees inscribe on a fixed portion of the lock or latch case, or on a fixed 
plate in the lock or latch, the word “ engaged,” or any other word that the use 
to which the room is put renders desirable, and they connect to the lock or latch 
mechanisin a plate or shield, which plate or shielding by the shooting or with- 
drawing of the lock or latch bolt is made to uncover or cover the said fixed 
work. The motion of the plate or shield may be effected by the key incase of locks 
having no latches, and where required the exposure of the word “ engaged,” 
or other word, may be effected only when the key has been introduced into the 
lock on the inside of the room. The improvem in hing the knobs of 
locks and latches and other knobs to their spindles are as follow : -The patentees 
cut a screw on the angles of the spindle and near one or both ends thereof, and 
they make a cylindrical collar or screw box work upon the said screw ; by turn- 
ing the said collar in one or other direction it may be made to advance or retire 
upon the end of the spindle. The neck of the knob has an angular hole in it fit- 
ting the spindle ; the knob can consequently slide upon, but cannot turn upon, 
the spindle. The front end of the neck of the knob is made cylindrical, and is 
provided with an annular groove and cross groove, and the front of the screw 
collar is provided ‘with a cylindrical hole of a size proper to receive the end of 
the neck of the knob. In this cylindrical hole is a pin or projection for engag- 
ing in the grooves in the end of the knob, The fixed knob having been secured 
on one end of the spindle, the spindle is passed through the door or other 
article,fand the screw collar is screwed upon the end of the spindle until it is 
brought against the surface of the door or other articles. The movable knob is 
then placed upon the spindle and pushed up to the screw collar, the end of the 
knob entering the cylindrical hole in the said serew collar, and the pin or projec- 

















P ly of The patentee forms the holes or recesses for the 
bosses of the bearing plates by a cutting instrument, which at its cutting parts 
is similar to a centre bit; and is of size corresponding with the bosses, but in 
place of its having the ordinary centre pin as an axis of its motion it is formed 
to pass over and turn upon the knob spindle, or a spindle in its place, which 
then serves as the axis or centre of motion of the cutting instrument to insure 
the correct relative position of the holes or recesses produced, and, conse- 
quently, of the bearing plates when applied. The depth of cut is regulated by 
a guard. 


3294. R. M. CLAYPOLE, Westminster, “ Castors.”—Dated 20th December, 1865. 

The inventor proposes to apply to the top of the vertical stem or fork of the 
castor containing the roller a circular plate or table, in which he cuts four 
recesses or slots; these recesses serve to receive four small wheels or rollers 
set on axes or shafts passing through the recesses; the peripheries of these 
small wheels are above the level of the table surface, so as to press upwards 
against the lower surface of a flanged disc fixed within the conical hollow foot 
of the castor by means of screws.—Not proceeded with. 


3298. H. E. NEWTON, Chancery-lane, London, “ Clasp or dress preserver to pre- 
vent ladies’ dresses from trailing along the ground.”—A communication.— 
Dated 2th December, 1865. 

This invention consists in the employment of brooches, either straight or bent, 
arranged vertically or horizontally, and intended to unite in one or many points 
the several folds of the dress. , 

3297. W. F, COOKE, Aberia, near Carnarvon, and G. HUNTER, Maentwrog, 
= —— Sor cutting or getting slate, stone, coal, dc.”—Dated 20th Decem- 


For these purposes two revolving cutters formed of segments of cylinders are 
used, and movable cutting tools or teeth are fixed on the forward edges of the 
segments of cylinders, so as to project beyond such edges, and thus form a 
succession of projecting cutting teeth. The two cutters have also other cutting 
teeth set or fixed in openings through the two sections of cylinders forming 
each cutter, and these other cutting teeth come into action behind or after 
those before-mentioned cutting teeth, which enable the cutters to advance more 
freely. The two cutters are mounted on chucks on the ends of two parallel 
shafts, which have in some cases central drills or cutters projecting from them, 
one on each shaft, 80 as to drill or cut a hole in the centre of the work of each 
of the two revolving cutters to receive a blasting charge, The two shafts with 
their chucks are carried ‘on a carriage mounted on wheels. The two shafts, 
and consequently the two cutters, are by suitable gearing caused to revolve in 
opposite di ions, by which jiderabl di of action is obtained on a 
moving carriage as compared to arrangements where only one revolving cutter 
is employed when it is necessary to rigidly fix the carriage and slide forward 
the cutters to obtain the requisite steadiness. Each of the two revolving cutters 
makes a circular cut into the face of the work, and the two circular cuts thus 
made near come up to or may even slightly intersecteach other. Jets of water 
are forced into the cuts made by the two rotating cutters, and also into the 
bore holes made by the drills or central cutters. Power is applied to drive the 
two parallel shafts of the cutters by engines worked by hydraulic power, or by 
compressed air ; or endless ropes or chains may be used driven by fixed power 
at a distance from the work, or other means may be employed. The carriage 
of the cutters and also of the engines which actuate them is carried either on 
wheels running in the centre of the bottom of each cut, or on wheels which are 
bevelled at their peripheries, in order that they may run on the lower parts, 
but not at the bottoms of the two circular cuttings, in order that there may be 
spaces between the wheels in each cutting to admit of the mud and slush 
passing at the bottom of each cutting, and also to admit of the masses of slate 
or stone being moved back under the carriage between the wheels in each 
cutting. The carriage is progressively moved up to the face of the work by 
means of a chain which is progressively wound on to an axle rod or cylinder 
by the working of the engine, the forward end of the chain being fixed or 
fastened on the cutting in advance. 


ae. V. P, PETREMENT, Van Leuf, St. Heliers, Jersey, “ Envelopes.”—Dated 
1865. 





Ist > 

This invention relates to an improved mode of opening envelopes, and 
consists in the employment of a slight cord, thread, or edging applied to the 
interior of the upper fly or closing side of envelopes along the fold or lapping 
edge or hinge on which the fly or closing side turns, with a tassel or projecting 
part outside, whereby the envelope is opened with greater rapidity and ease 
without the help of scissors or knives, and without injury to its contents or to 
the seals therein.— Not proceeded with, 


3302. W. BARNSLEY, Stockport, Cheshire, “ Attaching and securing together the 
ends of strapping employed in machinery.”— Dated 2\st December, 1865. 

This invention relates more particularly te the method of attaching and 
securing together the ends of straps or belts employed for driving machinery, 
and is designed for the purpose of effecting a more level surface at the joint, 
and a more durable connection than has hitherto been obtained. The improve- 
ments consist in forming or creating undulations or depressions in the ends of 
the straps or bands of sufficient depth to receive the thickness of the cord or 
strip which unites the ends, so that the joint when made presents an even sur- 
face, and level with the other part of the belt or band. These indentations or 
depressions may be formed in the ends of the bands which are to be united by 
means of a pair of embossing dies, between which the ends of the strap or 
straps are to be placed, and which dies, when brought together, from the number 
of indentations required, and which may be formed in any 
the use of suitably formed dies. The chief feature of the invention is the 
formation of indentations in the ends of the bands or straps at their junctionto 
receive and make space for the thickness of the attaching cord or material, 





instead of allowing such cord to project above the surface of the strap,.as 
hitherto. . ’ 


3303. G. DAVIES, Lincoln's-éan, London, “Gas burner.”—A communication.— 
Dated 2ist December, 1865, 
This gasburner 


8 careless in its use. of the hollow projection is provided with a 

pescado hn my Eh my pe 
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Saco ts Ge ae cateaaeies openings in the conical 


3905. J. W. BLACKMAN, Gravesend, “ Fire-proof safes.” —Daled 21st December 
1 


The object of this invention is to render safes or strong 

tion of property from fire perfectly fire-resisting. To this end the safe, which 

constructed of wrought iron, is made with a lining, This space is to be 
with water by means of a supplying pipe fitted and screwed to a hole in theside 
of the safe. This pipe will let in water from the street, or any other place, but 
the cistern ought to be outside of the house. The supply pipe may be provided 
with a cock, so that in case of fire water may be le tinto the empty space sur- 
rounding the safe, but no water should be let into the tin case of 
fire. An overflow pipe is fitted to the water space, so that while the water is 
turned on there may be a continuous flow of cold water through the safe, and 
thus the interior may be kept comparatively cool. 


3309. R. NEWHALL, Astwood Bank, Redditch, “ Boxes or cases for needles.”— 
Dated 22nd December, 1865. 

This invention consists in making boxes or cases for needles with a soft pad 
or cushion at the bottom, into which the points of the needles placed in the box 
or case may be pressed. By forcing the points of the needles into the said pad 
or cushion, the needles are temporarily fixed in the box or case, but can be 
readily removed when wanted for use.—Not proceeded with. 

3310. M. D. ROSENTHAL, and S. GRADENWITZ, Houndsditch, London, “ Com~ 
in imitation of ivory and wood to be employed in the tu) 
ture of umbrella tips, umbrella and walking stick handles, &c.”—Dated 22nd 


y ‘ 
The inventors take the following ingredients, in or about the proportions 
following, that is to say :—About five parts by weight of China clay, two parts 
by weight of precipitated chalk, one part by weight of white lead, and two 
parts by weight of gelatine. The gelatine is first dissolved in boiling water, 
brought to the thickness of syrup; it is then mixed with the other substances, 
and the whole brought to such a consistency that it can be moulded to any shape 
or form desired. For the position to be employed in the manufacture of 
imitation woods they substitute for the gelatine common glue, and add to the 
compound about four parts by weight of ground sawdust of such wood as they 
intend to imitate, and also a certain quantity of colouring matter, in order to 
more perfectly imitate the natural woods. The articles after manufacture are 
coated with varnish to preserve them from the effects of the weather and other 
deleterious agencies.— Not proceeded with, 
3314. E. DEANE, Arthur-street, London, “ Pipes, tubular columns, and hollow 
awn Sor masts, oars, shear legs, life-boats, &c.”—Dated 22nd Deccmber, 
1 


This invention consists in constructing pipes, tubular columns, and such 
other hollow structures of sheet iron or steel, or any other suitable metal, in 
such a manner as to add very greatly to their strength. Masts for ships and 
vessels, lighthouses, towers of observation, oars for boats, shear legs for hoists, 
life-boats, and ordinary boats, shafts for ventilation, passages for smoke and 
water, gas and waste-water pipes, may be constructed in the manner of this 
invention. The patentee constructs a tube which may be round, square, oval, 
or of any other shape to suit the purpose for which it is intended, of sheet iron, 
or of any other suitable metal, as may be determined, having a web or webs of 
similar material in its interior. These are bolted or rivetted in the usual way 
to each other and to the external tube, either on the inside of the tube or to 
flanges on the outside. There may be any number of webs, but two, three, or 

it. Instead of constructing in the 


Ee 








re, W! stays 
may proceed, the said stays being securely fastened to the external tube. If 
found desirable 


the steel or iron core made as above in wood. This can very readily be done 
by known processes, and will add very greatly to the lightness and strength of 
such construction. 
3315. W. JACKSON, Lancaster, “ Pumps.” —Dated 22nd December, 1865. 
This invention cannot be described without reference to the drawings. 
3316. W. E. NEWTON, Chancery-lane, London, “ Astronomical instruments.” —A 
communication.— Dated 22nd , 1865. 
This invention cannot be described without reference to the drawings. 
3319. G. T. BOUSFIELD, Loug! ih Park, Brixton, “ Machinery for raising 
or forming articles of sheet netal.” —A communication.— Dated 22nd December, 
1865. 


The patentee claims first, in holding, as described, the edge of the blank 
while it is being formed to shape in the forming dies. Secondly, giving, as 
described, to the holding surfaces a relief motion to prevent the increasing 
thickness of the tin caused by being drawn in by the forming dies from increas- 
ing the pressure, and thereby tearing the tin asunder. Third, the vibrating 
cams with the adjustable surfaces when used for the purposes specified. Fourth, 
the intermittent vibratory crank, the adjustable crank pin, and the adjustable 
connecting-rod, or their mechanical equivalents when used for the purposes 
specified. Fifth, the combination of the plunger, shell, and dies, with the 
automatic machinery represented in the drawings. 


3320. W. SMITH, Nottingham, “ Manufacture of tri 


7 ” 





ys."—Dated 23rd 


This invention consists in the production of or il forms, devices, or 
trimmings to be applied to velvets, ribbons, lace, and other textile fabrics, and 
also in the machinery employed therein. To effect this it is necessary to pass 
the fabric to be so ornamented or figured over a heated cylinder or other 
surface. The inventor employs a hollew tube or tubes, to the top of which is or 
are attached a wire or wires; through the tube or tubes he passes as many 
threads as the pattern desired may require. These threads are passed to the 
cylinder. He then causes one, two, or more revolving shuttles, as required (each 
of which carries one or more bobbins of gimp, silk, or other material) to revolve 
round the tubes, threads, and wires, and as they revolve the material is drawn 
off the bobbins by the revolution of the cylinder, and the pattern or device is 
thus formed according to the distance between the wires and threads, which 
thus produces an open work pattern or device. The trimming is then to be 
slightly moistened and applied by pressure or otherwise to the velvet, ribbon, 
lace, or other fabric, which then passes under a roller, and the ornamental 
device is thus attached and fixed upon the fabric forming the body of the 
trimming.— Not proceeded with. 
ae = CHATWOOD, Bolton, ‘* Manufacture of safes.”—Dated 23rd December, 

5. 





The object of these improvements is to more efficiently manufacture safes and 
apparatus connected therewith, that is doors and frames of safes built of stone 
or similar material, generally-called strong rooms, chests, or deed-boxes. For 
this purpose the patentee casts safes or apy or parts d th ith, 
of strong tough mixtures of cast iron, wrought iron, or steel, the object being 
to employ mixtures which are to some extent malleable, so that they will bend 
under the hammer rather than break or crack. 

3324. J. GROVES and G. ROBINSON, Birmingham, “ Safes."—Dated 23rd 
December, 1865. . 

One of these improvements in safes consists in making on the side of the 
body of the safe opposite to that to which the door of the safe is@hinged, as 
well as on the top and bottom of the body of the safe, flat projecting pieces, 
which projecting pieces, when the door of the safe is closed, enter correspond- 
ing shezed depressions or recesses made in the side and top and bottom of the 
outer door of the safe. The sides and door of the safe are thus engaged 
together when the door is closed, and the wrenching of the said sides from the 
door effectually prevented. The improvements also consist in making the 
front part of the open side of the safe, against which the door shuts, of plates 
or bars of iron or steel, made of an inverted trough shape, with flanges, or of 
the shape of the ordinary bridge rail. The said trough-shaped plates are 
rivetted by their flanges to the outer plates of the safe, and constitute a hollow 
projecting rib running all round the open front of the safe. When the door of 
the safe is closed it shuts against the side of the said hollow rib, and the bolts of 
the door engage with the summit of the said rib to fasten the door. The said 








arrangemen' 
venting the introduction of gunpowder or a picking instrument into the lock 
through the keyhole.— Not proceeded with. 


3330. H. D. HOSKOLD, and W.B.BRAIN, Forest Dean, Gloucester, 
“< Pumps.” —Dated Sand Doconber ; : 
i i ting (as described) a double-acting pump, 





This co! 
chiefly intended for mining purpoges, but also applicable for use in waterworks, 























slits, or of any suitable form.—Not pro- 
3333. C. W. \MooRE, Little Earl-sireet, Soho, London, *‘ Cocks or valves.”— 
A communication.— Dated 23rd December, 1865. 


This improved arrangement of cocks and valves consists in providing a valve 
with an elastic seat, similarly to an o1 poppet or check-valve, 
and an eccentric in its rotation. The pressure of the water 


or fluid is behind or on the top of the valve, and tends to press it on an elastic 
seat; consequently, it is always tight.—Not proceeded with. 
3334, G. and D. HURN, Norwich, “* Obtain: and 

of tanned leather 4 





. Thirdly, employing the said continuous lengths of 
leather for weaving, plaiting, twisting, braiding, or manufacturing into ropes 
or otherwise, either plain or in combination with hemp and fiax, cotton, silk, 
wool, or hair of all kinds, and painted, stained, dyed, varnished, and coloured, 
as may be found ,or ornamented or waterproofed. Fourthly, 
an me 3 “x of pepe! eae jeri lengths of tanned leather, thread, 
, or cord, upon an impro’ 
pe rh or Pp principle and finish, in skeins, balls, hanks, 
3335. W. GILL, Victoria-street, London, and B. Bird, Westgate-street, Jj 
" Damping and affixing adhesive stamps.”— Dated 23rd December, 1865. 

This consists in ring to a handle or holder a set of small rollers 
of corresponding width to the stamps, upon the lower one of which, viz., the 
damping roller, the instrument is caused to work on a fixed bed or table, in 
such manner that the said stamps are passed or carried forward between the 
damping and guide rollers in continuous succession, and finally delivered under 
the pressing roller; a thin surface cutter being also employed in connection 
with the above for dividing or separating the stamps as they are pushed forward 
to the rollers, the damping roller receiving moisture water contained in a 
box within the instrument. The action is as follows:—Upon running the 
instrument forward upon the bed or table by means of the handle, the lower 
roller, upon which the apparatus works, causes the upper roller to revolve, being 
in contact with its periphery, whereby the stamps are passed forward between 
the guiding rollers to the pressing roller at the opposite end of the handle, thus 
enabling the said stamps to be damped, carried forward, and finally affixed by 
- backward and rolling movement of the instrument upon the envelope or 


Liverpool, ‘‘ Improvements applicable to the lubrication © 
'— Dated 17th December, 1865. J 

This invention consists in the use of a small chamber for containing the 
supply of oil or other lubricating material, which chamber it is preferred to 
form with afunnel or other suitably-shaped top, whieh is perforated or formed 
with a wire gauze, hair cloth, or some porous material, immediately above the 
chamber containing the lubricating material, and upon which grating or fibrous 
top at the bottom of the funnel or other suitably-shaped receiver is laid one or 
more folds of “ swan skin,” or “ mole skin” cloth, charcoal, or any other suit- 
able filtering material. The bottom of the supply chamber the patentee fits 
with a horizontal cylinder fitted at the inner end with a cylinder cover, and 
which cylinder contains a screw or eylindrical piston having a spiral groove cut 
round its surface, and the shaft of which screw or screwed cylinder prejects 
through a gland on the cylinder, and on the end of which shaft is fitted a small 
pulley which is actuated by means of a small driving band which passes over a 
revolving shaft. One side of the outer end of the cylinder is provided with a 
small metal or other pipe or tube, the extreme end of which is fitted with a jet 
or nose piece, which is carried to the journal or other bearing to be lubricated. 
The supply , With its hori 1 piston and funnel or other guitably- 
shaped head, is suspended immediately below the bearing, so, that any excess 
of oil will fall into the enlarged head of the receiver on the filtering material or 
materials through which it descends into the supply chamber. 

— BEAM, — near em a at Be G. O. LUCKMAN, Manchester, 
damping gumming labels, stamps, envelopes, and sheets 
a ."—Dated 21th December, 1865, 

This improved apparatus consists of a reservoir to contain a supply of water 
or adhesive solution ; this reservoir is in communication with a chamber by 
means of a slide or other valve; the upper part of this chamber is a perforated 
plate, under which is secured a sponge or other porous substance. When the 
apparatus is ready for use, a portion of the water or adhesive solution is 
allowed to flow through the valve into the chamber to saturate the sponge or 
other porous substances, and minute portions or the water or adhesive solution 
penetrate th the forated plate; consequently, on sliding the label or 
stamp over the perforated plate, sufficient moisture is imparted to it to damp 
the gum, if the back of the said stamp or label is adhesive; or sufficient 
adhesive solution may in like manner be applied to the stamp or label if the 
back is plain. In making lopes the app may be used for applying 
the adhesive substance, and it may also be used to damp the adhesive substance 
previous to closing them. In damping paper for copying letters or other 
purposes it is necessary to allow the to remain on the perforated plate 
for a short time, or until the moisture has penetrated through the sheets of 
paper, 

3344. G. C. A. MARQUIS, D’Aury, Frasnes, near Leuze, Belgium, “ Preserving, 
purifying, m , separating, cooling, aérating, wasting, and otherwise 
treating grain ores, &c.”~ Dated 7th December, 1865. 

This invention consists essentially in storing the matters to be treated in 
apparatuses arranged as hereinafter described, and in causing these apparatuses 
to undergo the requisite movements and oscillations, which have only hitherto 
been supplied by difficult and costly manwuvres. These apparatuses have the 
shape of cylindrical drums, of more or less diameter and length, according to 
requirement and their destined use; they are traversed longitudinally by an 
axle, and closed at their ends. At the extremities of the staves which compose 
the drums, and fitted on the bottoms or heads, or on the staves, or at the same 
time on both, are pegs or racks, and hooks or catches and rings, to 
receive levers, with which the drum, carried on trestles, or otherwise, may be 
set in motion and receive the oscillations and shocks which it is desirable to 
give it. The staves of these cylinders may be of wood or of metal, or at the 
same time of both metal; they may also be of wire gauze, or of 
bars of iron or of wood suitably adjusted.— Not proceeded with. 

3361. W. E. NEWTON, Chancery-lane, London, ‘** Cotton bale tie or hoop lock,’ 
—A communication.— Dated 28th December, 1865. 

This invention relates to a new and improved fastening for securing iron 
hoops on cotton bales previous to the removal of the latter from the press, and 
which fastenings are commonly termed cotton bale ties or hoop locks. The 
object of the invention is to obtain a tie or lock which may be cheaply manu- 
fi and will admit of having the ends of the hoops readily applied or 
attached to it to secure the hoops on the bales, and which will admit of the 
hoops being applied to bales varying in size or di i The i i 
cannot be described without reference to the drawings. 

3363. I. BAGGS8,, Chancery-lane, London, “Construction of stereoscopes, and 
stereoscopic apparatus.” — Dated 29th December, 1865... 

This invention consists of certain improvements in the construction of 
apparatus for operating by the refraction and transmission of light, in such 
manner a% to cause two or more stereoscopic views, pictures, or objects to 
appear to meet the eye from the same direction, and capable of dissolving one 
into the other, or of being caused to appear or disappear at pleasure, either 
slowly or quickly. A simple form of the apparatus for producing these effects 
consists of a square piece of plain plate glass, the eame being placed at such an 
angle relative to two s' pictures contained in the instrument that, 
whenever required, one of the pictures is seen by the direct transmission of the 
rays of light therefrom through the substance of the glass, the other picture 
being seen by reflection from the surface of the same glass. By shutting out 
the light from either picture, and illuminating the other, the first is caused to 
Se and the other to take its place in the organ of vision.— 
—Not with, 

3364. D. VOGL, Basinghall-street, London, * Show cases, picture frames, house 
and Surniture, and fittings.” — Dated 29th December, 1865. 

The object of this invention is to render show cases, picture frames, house 
and shop furniture and fittings, and other similar articles, extensible and con- 
tractable, so that they may be applied im various localities and for various 
objects.— Wot proceeded with. 

3370. J. H. Kipp and J. C. MATHER, Bradford, “ Floor-cloths.”—Dated 29th 
December, 1865. 

These improvements in floor-cloths and similar composition fabrics relate, 
First, to such fabrics as are formed by coating both sides of a fabric of linen 
or other material with any of the compositions used for the purpose, capable of 
being made to adhere to the said fabric by a rolling process, and the invention 
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and may be attached by sewing or other known means to the upper leather.— 

Not proceeded with. 

3381. J. S. GISBORNE, Liverpool, “ Apparatus by which motion can be communi- 
cated or transmitted from one place to another, and between parts of a ship or 
Se Lemna, to exhibit orders and messages and to give signals.” —Dated 


, 1865. 

This invention has reference to a former patent dated 23rd November, 1864 
(No. 2926), and is carried out in the following manner :—At the receiving and 
exhibiting end, say in the engine-room of a steamship, the patentee supports a 
shaft free to rotate on its axis in a case of any suitable external form. The 
said shaft has secured thereto a pulley or pulleys, lever or levers, on which the 
double line of motion conveyers bear, or to which they are connected; the said 
shaft also carries a disc with orders, messages, ch or signals pond 
ing to those at the sending end inscribed thereon. In the front of the case an 
opening is made sufficiently large to allow one order, message, character, or 
signal, and no more, to be seen there through at the same time. Motion given 
at the sending end conveyed by the double line of conveyers (both of these 
parts being the same as in the said patent of 1864) causes the pulley or lever to 
move and the shaft and disc to rotate and bring the desired part opposite the 
opening. Tappets on the moving parts of this apparatus, or on the motion 
conveyers, could be used to operate bell or other sound-giving signals. The 
Second part of the invention relates to a combination of parts, the object being 
to enable any person who may have received an order, or signal, to 
return an answer that he has so received it. The patentee encloses or com- 
bines in one connected length of metallic or other tube or pipe two double sets 
of motion conveyers of the kind described in the specification of the patent of 
1864 aforesaid, the one set to convey motion from the person sending the order 
or message to be exhibited to the persons receiving the same, and the other 
set to perform the same operations from the receiver to the sender. When two 
double lines are employed the sending and receiving apparatus of both ends are 
constructed in accordance with the patent of 1864, or with the improvements 
described under the above first part of the present invention, or in any other 
way. 

3382. W. E. NEWTON, Chancery-lane, London, ** Locks and keys.”—A communi- 
cation.—Dated 30th December, 1865. 

This invention consists in constructing the key of the lock with a sliding or 
an extension bit arranged in connection with parts within the lock, so that as 
the key is turned the bit will be extended, and be of a proper length to act 
upon the tumblers and the bolt of the lock. The keyhole of the lock is of such 
a length as only to admit the bit of the key when not extended, and, conse- 
quently, the lock cannot be opened by a key having a rigid or fixed bit which 
can enter the keyhole, as such a bit would be too short to reach the bolt or the 
tumbler thereof. This invention is applicable to all forms of locks. 

3383. W. E. NEWTON, Chancery-lane, London, “ Improvements in friction 
, in apparatus using them, and in adapting them for lighting 
lamps.” —A communication.— Dated 30th December, 1865. 

The object of the First part of this invention is to form a continuous or 
repeating match, only so much of it to be used as may be absolutely required, 
and then extinguished, and the residue retained for future use until after 
repeated use the whole is d. The jon relates to apparatus for 
containing and using such continuous or repeating matches. The invention 
cannot be described without reference to the drawings. 

3384. J. H. JOMNGON, Lincoln’s-inn-fields, London, ** Coverings for floors.”—A 
communicntion.— Dated 30th December, 1865. 

This invention relates to an improved covering for floors which combines the 
advantages of being impervious to dust, damp, and insects of all kinds, and of 
presenting two distinct faces, the one being suitable for cold weather, and the 
other for use in summer, or in warm climates, According to this invention it 
is to coat or cover one face of any ordinary carpet with a waterproof 
composition or varnish similar to that employed for American leather cloths, 
varnish cloths, oil cloth, and such like fabrics, and to ornament or not such 
coated surface by printing, painting, or otherwise producing patterns or designs 

Not proceeded with, 












R. A. BROOMAN, Fleet-street, London, “ Extensible apparatus for the 
passage of gases and fluids.” —A communication.— Dated tnd January, 1366. 
The object of this invention {s to construct an apparatus for the of 
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16, A. and W. YOUNG, Gower-street, London, “ Type distributing and com- 
machines.” — Dated 2nd January, 1866. 


thereon.— Not vent ‘he types that may slide on hinged pieces again on to 
2. J. B. CROXALL, Birmingham, *' Ventilators and mirrors for hats, &c."”—Dated \ the o »posite side, which they either provide a general nary or fixed 

Ist January, 1866. or bar the descent of the types, or they provide each link 

This invention consists in making ventilators for hats in the following | with a stop or slide raised by the descent of another 





manner :—The inventor cuts out of sheet metal, by means of dies and pressure, 
a circular disc, having a hole in its middle, with four or other number of pro- 
jecting points around the central hole, and a cylindrical perforated rim around 
its periphery, the said cylindrical part being perforated with a series of holes to 
permit the passage of air. Or in place of the said perforated cylindrical rim a 
series of claws may be made on the outer edge of the disc, air in this case pass- 
ing through the spaces between the claws. On the summit of the perforated 
cylindrical rim a convex mirror is fixed, the said mirror resting on a shoulder 
at the top of the said cylindrical rim. The mirror is fixed by a separate rim, 
the edges of which are set or turned over the edges of the mirror and that of the 
cylindrical rim of the ventilator r tively. Or where claws are used in 
place of the said cylindrical rim, the mirror is fixed by the ends of the claws 
being turned over the edge of the mirror.—Not proceeded with. 

3. M. THOMPSON, Abbey-gardens, St. John’s Wood, “ Improvements in the manu- 
Sacture of stoppers for bottles and other articles,and in machinery employed in 
such manufacture.” —Dated \st January, 1866, 

In manufacturing stoppers for bottles and other articles the patentee forms 
them of P d wood rendered hollow or tubular. The wood of the osier 
or willow is preferred, though other classes of wood may be employed. Each 
stopper has a cap or head which may be of wood or metal, and has also a stop 
or check to regulate the distance to which the stopper is to enter the mouth of 
a bottle or other article. Stoppers thus formed will, by reason of their being 
formed hollow, and by reason of the substance employed, yield when entering 
bottles or other articles, while any moisture or pressure on the interior of the 
bottles or other articles will expand the stoppers and cause them to retain their 
positions securely. 

4. M. LOHREN, Frankfort-on-the-Maine, “ Material or composition of materials 
suitable as a substitute for leather in various applications.” —A communica- 
tion.— Dated \st January, 1866. 

This invention consists in the production of a material composed of gelatine, 
gum arabic, caoutchouc, and tanninum, to which glycerine is sometimes added. 
By these means a composition is formed suitable as a substitute for leather in 
various applications of that material. Any desirable colouring agent may be 
added.—Not proceeded with. 

6. W. BARNINGHAM, Pendl near Manchester, ‘‘Apparatus for charging blast 
and other furnaces.” —Dated \st January, 1866. 

This invention consists in placing two or more blast or other furnaces in 
single line, or in lines parallel with each other, and in constructing a tram or 
railway at a suitable elevation above them; this tram or railway is approached 
by inclines from one or both sides, and on it are brought in the ordinary rail- 
way wagons the ore, fuel, and other materials required for charging the fur- 
naces. The wagons are moved up and down the inclines by a locomotive 
or stationary steam engine or by hand; or instead of the inclines above 
referred to the wagons, with the ore, fuel, and other materials, may be raised 
by a hoist of the ordinary construction, or otherwise, and brought on to the 
rails running, as before described, over the mouths of the furnaces. By this 
means an unbroken railway jon is blished between the mines and 
the furnaces, and any number of furnaces may be charged with the greatest 
ease and the least possible amount of labour. Another part of the invention 
consists in actuating the inverted dish or bell, by which the mouth of the blast 
furnace, is usually closed by steam, air, or water acting on a piston in a 
cylinder, by which means the dish or bell is rapidly opened to admit the charge 
and instantly closed again, thus obviating the necessity of the attendant being 
near the mouth of the furnace. 

8. C. SCHWERTZ, Philadelphia, U.S.,“‘ An instrument for cutting and cleaning 

nails.” — Dated \st January, 1866. 

This invention cannot be described without reference to the drawings. 

10. M. MONTEGU, Kilburn, “ Hats and other coverings for the head.”—Dated 1st 
January, 1866. 

This invention consists in fixing a mirror within the hat or other covering 

It may be either of silvered glass, polished obsidian, a 
fying mirror, or other reflecting surface. It is convenient to mount the glass 
or mirror in a light metal or other frame, and it may he secured within the 
hat or other covering for the head by metal clips or fastenings, or otherwise.— 

Not proceeded with. 




































division of the link, to which they now refer. Hitherto the types have 
been off the chain by means of scrapers, and on to a bar made capable 
of tilting, so as to allow the types that have been pushed on to It to slide off 
again when it is made to assume its inclined position. Instead of this plan 
they now propose that the scrapers should push the types on to that division of 
each link of the chain which is on the side nearest the carriers, each such 
division being hinged or otherwise so arranged so as to admit of the falling 


bar or lift or by any other le means, whilst the raising of the division of 
each link of the chain first described to a slanting position in a line with the 
inclined planes will be effected by the ordinary movement of the chains, draw- 
ing these divisions at the appropriate places up an inclined plane, whilst their 
replacement in a horizontal position will be effected by the further progression 
of the chains causing these divisions to descend along a reverse inclined plane ; 
or both movements of these divisions may be efi.cted by lifts or other sultable 
means. The improvements in the type composing mactiine are as follows :— 
The reservoirs hitherto used in the composing machine have been made in 
double, that is, provided with two grooves, each of which was appropriated to 
a distinct letter, whilst the box on which the column of type rested formed 
part of the machiue itself, to which the lever for pushing the types out of the 
reservoirs was also attached. Now the present patentees propose to make 
each reservoir complete in itself apart from the machine, and to consist of a 
grooved channel box or rest, and part of an inclined plane, the whole being 
provided with a lever; and every two of these self-contained reservoirs they 
propose adjusting to the machine by means of a socket attached to the 
machine, or to a separate bar capable of being fixed to the machine, or by any 


other suitable means. 
21. W. Smmons, Renfrew, “ Impr ts in the ying of materials, and in 
the ."— Dated 3rd January, 1866. 


¢ 
In carrying this invention into practice the vessel or barges for carrying the 
hold, which is fitted with a 








or other material is shot into it in the 


22. W. BUOKLEY, Tankersley, Yorkshire, wed apparatus for colliery and 
other purposes.” — Dated 3rd January, 1866. 
Tis invention cannot be described without reference to the drawings. 
24. G. 8. ROBERTSON, Liverpool, “ Manufacture of telegraph standards, fencing, 
posts, and signal posts,”—Dated 3rd January, 1866, 
This invention cannot be described without reft to the drawing 
-lane, London, “ Manufacture of augers.” —A com- 


impr ing or forming the heads of 

augers, aud consists in a novel kind of die and mould and in the manner of 

operating the die ‘This invention also relates to an improved mode of swaging 

the ends of the blanks of augers p tory to forming the heads thereon. The 

object of this part of the invention is to swage the ends of the blanks in such a 

form that the heads or cutting ends of the auger may be subsequently made or 
portions metal being so d 








work in an expeditious and perfect manner. The invention cannot 
be without reference to the drawings. ‘ 
et Sen Oe ee eae getmntg eed 
Ee fe Dated Sih January, 1808.” : 
This invention consists, First, in causing the lower part of cupola furnaces 


THE ENGINEER. 





Ave. 3, 1866. 








other non-conducting fabric. The case is filled with hot water, and emptied by 
means of an opening and a screw tap, plug, or cap at any con part of 
the surface ber. On the surface are recesses 


=, Dee, Paris, ** Locks." —A communication.—Dated 6th January, 
The First part of this invention consists in combining with the sliding bolt 
and bed of a lock a small detachable case containing the mechanism for 





work side by side with the said bolt by a key in the usual manner. ; 
49. W. G. BEATTIE, Surbiton,“ Apparatus for lubricating purposes.” — Dated 
6th January, 1466. 

In performing this invention the patentee employs a hollow metallic vessel. 
of cylindrical or other convenient form and size, to contain the oil or other 
lubricating liquid, and at the lower part or bottom thereof he places a regu- 
lating cock, with a hollow passage in the plug of it for one quarter of its cir- 
cumference, connected with two hollow es formed in the metal of the 
vessel, one passage leading to the interior of the vessel and the other leading 
to a suitably shaped aperture on the exterior of the top of the vessel to regulate 
the admission o* the liquid to the vessel. He forms also a small hollow passage 
in th: plug of the cock, connected at one end with a passage formed in the 
metal of the vessel leading to the top of the interior, and at the other end open- 
ing to the air through the end of the plug. By these means he provides an 
outlet for the air or vapour, and enables the lubricating liquid to flow easily into 
the interior of the vessel. He also forms several small passages through the 
plog of the cock at a short distance from each other, and extending over less 
than a quarter of the circumference of the plug. They are connected at both 
sides of the plug with a square passage less in width than one quarter of the 
circumference of the plug leading from the interior of the vessel, and forming 
the outlet for the liquid; and by these means he regulates the supply of oil 
issuing from the vessel. These several passages fur the admission of the 
liquid for the outlet for air, and for regulating the flow of liquid for the lubri- 
cation, are formed in the plug of the cock in such positions that when 
the cook is open for admission of the liquid, it is also open for the outlet 
of air and shut for outlet of liquid, and that when the cock is open for 
outlet of liquid it is shut for admission of liquid or outlet of air. He 
inserts in the metal of the side of the vessel a glass gauge tube which com- 
municates at both ends with the interior of the vessel, and he secures it in its 
position by cementing it externally to the metal for a short distance of its 
length at both ends; and opposite the remainder of its length he forms a 
vertical open slot, and, as the oil will always be at the same height in the tube 
as it is in the vessel, the quantity therein will be indicated in the tube. The 
outlet under the cock is screwed externally, so that the lubricator can easily be 
attached to the machinery to be lubricated, and this lubricator, as described, 
will work either with or without the admission of steam. 

51, H. H, Coutts, London-wall, London, “ Printing presses known as copper- 
plate presses.” — Dated 6th January, 1866. 

Heretofore printing presses known as copper-plate presses have been com- 
posed of an upper and lower roller and of a flat travelling board that pa‘ses 
between them and the engraved plate, which latter has been carried by this 
travelling board. Now ding to this | ion the inventor dispenses with 
this travelling board, and so forms the lower roller that the engraved plate may 
be bent partly around and be affixed to it.— Not proceeded with. 

53. T. < CLANCHY, Manchester, “ Collars for the’ neck.”—Dated 8th January, 
1866. 





The inventor proposes to form collars of a combination of two materials. 
Instead of making them entirely of linen or calico, he employs for the outer 
surface (which is visible when on the wearer) the ordinary materials, ie., 
linen or calico, and for the inner side or surface which faces and touches the 
throat and neck, and which is not visible when on the wearer, he employs 
woollen or other soft, warm, washable material, the same being of such thick- 
ness or number of folds as may be necessary.— Not proceeded with. 


56. A. GIBB, Mary-hill, Lanarkshire, “ Apparatus for the construction or making 
of moulds for casting in metals.”— Dated 8th January, 1866. 

Thisainvention consists, lally, in the rt ion and use of new and 
improved automatic machinery and apparatus for ramming and forming or 
constructing the larger class of sand moulds, more particularly such as those 
formed in two halves in long cross-barred boxes placed upon the top of a hori- 
zontal flat bed plate, having the pattern or patterns either laid upon, attached 
to, or partially inserted therein, and when both halves are clamped or screwed 
together, with a core placed up the centre of the mould, are most generally used 
for casting the smaller class of iron pipes, as well as being also applicable for 
making the moulds of similarly long metal castings of various ki in a much 
more economical, efficient, and expeditious manner than such moulds have 
h fore been 4 








57. J. HODGES, Penny-hill, Bagshot, “‘ Machinery used for raising and treating 
peat or bog-earth or soil.” — Dated 8th January, 1866. 

These improvements relate to the machinery described in the specification of 
letters patent granted to the present patentee on the 17th June, 1864 
(No. 1511), in which a floating vessel is employed with rotary cutters in front, 
which cut a channel or canal in a bog anddeliver the peat or bog-earth or soil 
into the vessel, and the present imp ts have ref to the hinery 
used on board the floating vessel for treating the peat or bog-earth or soil, and 
for delivering the same at the side of the channel or canal. For these purposes 
the peat or soil is raised by an endless chain of buckets up an inclined trough, 
as such peat or soil is delivered by the revolving cutters into the fore part of 
the vessel. The buckets, as they arrive at the upper end of the trough, deliver 
their contents into a hopper or enlarged end of a cylinder; or other forms of 
elevators may be used in place of an endless chain of buckets. Through the 
centre of the cylinder there is a rotating shaft, having upon it revolving arms, 
and the cylinder has also cutter blades fixed therein which act with fixed 
cutters in the cylinder, so that the peat or bog-earth in passing from end to end 
of the cylinder is again and again subjected to the action of rotating and fixed 
cutters. At the further end of the shaft are applied arms, which raise pieces of 
sticks or other foreign matters on to fixed gratings, by which such matters are 
separated from the other matters and are delivered from the grating into a 
receiver on one side, From the end of the cylinder above described the peat or 
bog-earth descends into an inclined trough, the lower end of which projects 
over thé side of the floating vessel, and extends to some extent over the bank 
or side of the cutting or canal, where it delivers the peat or bog-earth on to a 
bed, where it is retained by a dyke formed on the edge of the bank. The 
bottom of the bed on which the prepared material is deposited is well under- 
drained by transverse drains in order that the water may drain freely off and 
flow into the channel or canal formed by the machinery. In the delivering 
trough is a rotating shaft with cutters fixed thereon, which, as,in the cylinder 
above described, work with fixed cutters, so that tie peat or bog-earth is 
further cut and pulped in its progress down the inclined delivering trough. 
‘The peat or bog-earth is delivered from severa) outlets at the bottom of the 
lower end of the delivering trough. 


58. H. N. PENRICE, Witton House, near Norwich, “ Machinery employed in 
forming tunnels and galleries in rocks.” — Dated 8th January, 1865. 

For these purposes a circular plate or frame, with radial arms or otherwise, 
is employed, on the face of which are projecting tools or cutters which are set 
in concentric circular rings or otherwise, and it is sometimes preferred that 
when such projecting tools or cutters are set in concentric circles that the 
cutters or tools of some of the rings should project beyond others, in order that 
they may produce circular grooves on the face of the work, whilst other circles 
of the tools or cutters break down the rings of rock intermediate of the circular 
grooves. This frame or plate is made to move to and fro a short distance at a 
high velocity, and such plate or frame is caused to turn, so that each tool or 
cutter may be advanced slightly between the succeeding cuts. In these 
particulars, and in regard to constructing the engine which gives motion to the 
plate or frame, the present machinery is nearly similar to that previously em- 
ployed by the present patentee, and which is well known. The small engine 
which drives the slide valve of the larger cylinder, also, by suitable gearing, 
gives the step-by-step rotation. The forward part of this machihery is sup- 
ported by a sledge or curved support of the radius of the cylindrical cut made 
by the machinery. The sledge or support is made in two parts, one of which 
is capable of adjustment whilst the other part is fixed. This arrangement is 
necessary, in consequence of the tendency of the fore part of the machine to 
drop in working. The hinder part of the machine is carried by a pair of 
wheels which are in radial planes, so that they do not rest on the bottom of the 
tunnel, but have an angular space between them, leaving the bottom of the 
cutting for the passage of the slush and for the broken stone to be moved back, 
which is done by an endless chain with rakes thereon. The engine is 
worked by compressed air, steam, or other fiuid, and in order that the carriage 
of the machine may be moved up to its work, and at the same time be in a 
condition to resist the shocks consequent on the strokes or blows of the tools or 
cutters on the circular plate or frame, a third wheel is employed which iscon- 
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oF ether resaptheles are prevented from gatzing apsess $0, and soting fi jariously 


to 
61. W. S. GUINNESS, Cheapside, London, “ Sewing machines.”—Dated 9th 


January, 1366, j 

The First part of this invention consists in ribs or fins to shuttles, | 
bobbins, or other under-thread carriers, in es RO ep 6 Sones | 
thread through which the shuttle or bobbin passes may not rub over the surface | 
of the shuttle, bobbin, or other under-thread carrier, as is now the case, but sd 
that it may rub only upon these ribs, fins, or projections, and the edges of the 
shuttle, bobbin, or other under-thread carrier, thereby reducing the amount of 
friction on the needle thread. The Second part of the invention relates to 
improvements in the feed motion described in the specification of a patent 
granted to the present inventor, dated August 28th, 1861 (No. 2143). Instead 
of working the feed lever by a crank, to which it is connected, he forms a slot 
in the lower end of the feed lever, whilst the spring acts to press the feed lever 
down, and when at its lowest position the feed-plate or plates on which the 
work is supoorted. The feed-plate or top of the teed lever is formed 80 as to 
feed the work on three sides of the needle, and he raises the throat-plate around 
the hole through which the needle passes slightly above the platé on which the 
work is supported. The Third part of the invention relates to the means 
described in the <pecification of the patent before referred to for reducing the 
tension on the needle thread, just when the needle is about to enter the work, 
and whilst the shuttle is expanding the loop, and then after the shuttle has 
passed through the loop of taking up the slack of such thread.— Not 
with. 


63. T. BRADFORD, Fleet-street, London, ** Machines for washing, scouring, and 
ing.” — Dated 9th January, 1866. 

This invention relates, chiefly, to an improved washing apparatus, or rubber, 
or beetler, to be used in connection with oscillating or rotating washing or 
scouring machines. The invention consists in turning or moulding, according 
to the material employe, a smaller groove or series of grooves upon the pro- 
minent or projecting part of each rib, or corrugation of a rib, or corrugated 
roller, made of wood. metal, or other suitable material, and in fitting or placing 
in such smaller grooves elastic rings, by p of vul d india- 
rubber, of comvenient diameter, a double corrugation on the roller is thus 
produced, the most pi portion or periphery of which, being composed 
of elastic material, presents a yielding and theretore a non-injurious surface. 
During the rotation or oscillation of the washing compartment the roller 
produces its effect in accordance with its weight, and the patentee regulates 
the weight as required to suit the strength, quality, or quantity of the fabric 
acted upcn. 

64, R. A. BROOMAN, Fleet-street, London, ** Apparatus for washing or scouring 
and wringing textile fabrics and threads,”- A communication.—Dated 9th 
January, 18»6. j 

This invention consists of an apparatus for washing or scouring and for | 
wringing, in which the fabrics and threads operated on travel in a helical or 
spiral dircction, first, horizontally in a bath in which the washing or scouring 
is performed, and, secondly, vbliquely and vertically during the wringing of the 
fabric or threads.— Not proceeded with. 

68, W. D. GRIMSHAW, Birmingham, ** An improved wrench and cutter."—Dated , 
$th January, 1866. 

This inventfon cannot be described without refi to the drawing | 


88. J. W. GRAY, St. Dunstan’s-hill, London, ** Manufacture of rice starch.”— | 
Dated 10th January, 1866. | 
This invention consists in causing rice to be ground as when for the produc- | 
tion of rice flour, and then in place of using sieves suitable for removing the | 
fibrous matters therefrom the patentee employs sicves of such degrees of fine- 
ness as wiil separate the starch from the gluten, which he is enabled to do by | 
reason of the grains of starch being finer than the grains of giuten, and for this 
purpose he employs sieves of about the degree of fineness obtained when using | 
French silks known as sixteen and fifteen, and forms each sieve by preference | 
in three divisions, two of sixteen and one of fifteen silk. 


73. A. LEIGHTON, Buckingham-street, Strand, London,“ Improvements in print- 











and in apparatus employed therein.”— Dated yth January, 1866. | 


This invention is applicable more ially 





in ornamenting or lettering | 


Inon TRADE: A Shade of Imprevement in the Demand: Lull in 
the Failure Storm : The Sufferers by the Recent Suspensions j 
ig and Finished Houses: Better Prospects: The Defunct Ameri- 
can Tariff, the Cable, and Peace Pregeers 2 The Withdrawal of 
the Wages Notice in Wales—Coat: Continued Dulness--HaRD- 
t—BIRMINGHAM CHAMBER OF COM- 
—MISCELLANEOUS TRADE ITEMS : Con- 
tract for Ironmongery: Strike of Birmingham — and 
Packing-case Makers: The Birmingham Small Arms Company : 
Visit of a Malay Prince to Birmingham—-RatLway ROLLING 
Srock Company: Half-yearly Meeting—PaTENT SHAFT AND 
AXLE-TREE COMPANY : Dividend—Loca FINANCIAL 
ConcERNS—-BOARD oF TRADE RETURNS: Exports and Imports 
during June: Our Customers Specified —DasasTROUS FIRE AT A 
RAILWAY CARRIAGE WoRKS—THE TERRIBLE P1T EXPLOSION IN 
NortH STAFFORDSHIRE : The Inquest: Gross Negligence of the 
Master Sinker —SINGULAR AND FaTaL BorLER EXPLOSION AT A 
COLLIERY IN NorTH STAFFORDSHIRE: Z7'1v0 Men Killed. 
THE rts brought to Birmingham yesterday (Thursday), and 
to Warahenphes on the previous day, by the various 
ironmasters who do business in the West Midlands were 
all less di ing in their tone than those of last Thurs- 
day. All were able to annnounce a slight improvement in 
the demand for finished iron of almost every description. 
The improvement, however, was spoken of in terms indicating 
a feeling akin to contempt for so small an increase at this 
time of the year—a time when the works are usually in the fullest 
activity, but are now, even with the addition of the list of orders 
just to hand, waking in the most favoured cases only two-thirds 


time. 

Cheerfulness is still absent from the meetings, there bein; 
scarcely a member of the trade who has not lost by one or other o' 
the recent failures. It is a subject of remark that not only have 
the makers of pig-iron suffered loss by the suspensions of finished 
iron firms, but that these latter also have, to a larger extent than 
usual, been creditors to defaulting consumers of the finished 
article. But the impression is gaining ground that we have seen 
the worst in respect of failures ; and reasons are finding expres- 
sions why certain firms whose names have been freely 
bandied will weather the storm. The results to follow upon 
the successful laying down of the Atlantic cable, and the 
peace negociations, are spoken of in assuring terms; and 
already the shelving of the American tariff bill is leading 
to the giving out of orders on United States account, where speci- 
fications will be oa at a low figure. The competition for 
orders the payment for which is indisputable is very great, and 
prices that cannot be remunerative are accepted in some instances. 


| ‘The railway and canal carriers had scarcely ever so little to do for 


the iron-inaking firms as now. Empty trucks and boats are to be 
seen in the sidings or the canals throughout the district, forminga 
strong contrast to the state of things in this respect at about 
Christmas, when trade was impeded for want of such things. 
Surprise is expressed at the withdrawal by the Welsh iron- 
masters of the notices for a reduction of wages throughout the 
Principality. 

A Dudley correspondent writes as follows :—‘‘ There is nothing 
fresh to report in reference to the iron trade. Dulness and in- 
activity are the chief characteristics of the trade. Orders are few, 
work short, and confidence is much shaken by the recent failures. 


articles of which the surface is not flat but curved or irregular. The printing | The first-class houses will weather the storm, but some others,-we 
surface consists of flexible elastic sheet with the device to be printed raised | are sorry to say, are being put to serious inconvenience. Thecoal 
upon it, and this having been suitably inked is pressed, by fluid pressure, | trade continues comparatively inactive, on account of the falling 
against the article to be printed. The patentee employs a sheet of vulcanised | off in the demand for the works, and also for domestic consump- 


india-rubber, moulded with the pattern upon it, and it is mounted over a per- | 
forated plate which supports it whilst the ink 1s applied. There is a chamber | 
under the perforated pl.te containing air or other fluid, and means are provided 
for putting this air or fluid under pressure when desired ; it may be by forcing 
a plunger into the chamber, or by opening a valve communicating with another 
vessel containing fluid under pressure or otherwise. The article to be printed 
is placed in a suitable holder. Usually it is convenient to fit it into a suitably 
formed recess in a wooden board hinged to the other paris of the apparatus, 
and when thus held the article is brounht into proper position over the pattern 
on the flexible sheet and there secured. The fluid beneath the flexible sheet , 
is then put under pressure, and the pattern surface is thus caused to press sufti- 
ciently against the article and print it. * 





METROPOLITAN AND St. JoHN’Ss Woop RaiLway.—The report 
of the directors to be gaa at the half-yearly general meeting 
of the proprietors, on Wednesday next, states that the works have | 
made satisfactory progress since the last half-yearly meeting, and 
that the board of the Metropolitan Railway Company have deter- | 
mined to make such alterations in their Baker-street station as | 
will permit of a much more convenient arrangement for the trains | 
between Hampstead and the City. ‘I'he directors consider this a | 
most important improvement. ‘Ihe change in the circumstances | 
of the line and the mode df working the traffic have involved the | 
widening of the line so as to admit of a double pair of rails | 
throughout the entire length. | 

OPENING oF A NEw Raitway StTation.—On Tuesday morning a | 

ublic want, which has long been felt, was supplied by the North | 
Pr Railway Company in the opening of a new and commodious | 
station, which is situate in the East India Dock-road, for passen- | 
ger traffic. Trains will now run every fifteen minutes between the | 
City station in Broad-street and Poplar, instead of, as before, | 





- There is a fair demand for ironstone, the yield of the 
istrict.” 

Hardwares are looking up. The intelligence from the Continent 
is more cheering. The money market is a little easier, and the 
American tariff bill having been wn out for a time, business 
in that quarter is more animated ; but complaints are very rife at 
the difficulty which is experienced on every hand in obtaining 
accommodation from the banks. We have nothing new to report 
with regard to specific branches; generally speaking, there are 
i sufficient orders in hand to keep the men fairly employed. 

he Birmingham Chamber of Commerce held its lkonaly 
meeting yesterday (Thursday). The report, as is usual, was a very 
ar | and valuable one, and the following abridgment will be read 
with interest by the commercial community. ith regard to the 
Paris Univ Exhibition, 1867, the document said that, in con- 
sequence of the small space appropriated—about one-third of that 
which was applied for—a number of manufacturers had withdrawn 
their applications ; indeed, there was ‘‘ an increasing indisposition 
on the part of manufacturers to take part in exhibitions, and, in 
consequence, the industries of the locality will be very imperfectly 
represented.” Referring to the Austrian Treaty of Commerce, it 
was stated that the war had _ an end to all negociation 
on the subject, but the council were informed that goods were 
now being admitted into Austria on the reduced scale, which was 
proposed as the basis of the new treaty. The council had co- 
operated with the Liverpool chamber on the question of railway 
henge, and a promise had been made by Mr. Gibson that the 
section in the Railway Clauses Bill, which aan railway 
companies to make terminal and other charges, to the increased cost 


Broad-street and Fenchurch-street. Trains also in connection | of the carriage of goods at their own discretion, should be aban- 
with Kew, Acton, and stations on the Hampstead Junction line, | doned. In consequence of the recent panic in the money market, 


will run every half-hour, with a frequent service to Kingston and 
Richmond. A branch service is also provided between Bow and 
Fenchurch-street; and passengers between stations on the North 
London Railway and Fenchurch-street, Stepney, Shadwell, and 
other stations on the Blackwall line will change trains at Bow 
Junction. 

THE Mont Cents Rattway.—-(From our Correspondent.)--Ex- 

riments of considerable interest have taken place during the 
ast few days on the line of railway which is being carried out 
over Mont Cenis. The experiments were made in the presence of 
the French Minister of Public Works, General de Franqueville, 
and a ber of engi s. A train of several carriages was 
drawn up a gradient of 1 in 12 at a — of eleven miles and a 
quarter per hour. The works on the Italian side are expected to 
be completed at the end of October, and it is calculated that 
unbroken railway communication will have been established in 
November between Italy and France. I have nothing further to 
communicate at present with respect to the great tunnel. 

A GREAT RaiLway ENTERPRISE.—The Imperial Mexican Rail- 
way, connecting the capital city with Vera Cruz, a distance of 
350 miles, is one of the greatest rai enterprises ever under- 
taken. In a distance of fifty-five miles an elevation of 7,000ft. is 
to be overcome, corresponding to 119ft. per mile, or 2ft. in every 
44}ft. throughout the whole distance. The most abrupt ascent 
ever before achieved was that on the Copiapa line in Chili, 196ft. 

mile in seventeen miles; but the chief incline of the Mexican 
ilway, at Maltrata, will overcome 211ft. per mile in a di 
of twenty-three miles. In achieving this part of the work, the 
engineers have been called upon to construct over the river 
Metlac, midway between the cities of Orizaba and Cordova, a 
viaduct which, when completed, will surpass any structure of the 
kind now existing in the world, and will, of itself, be worth a = 
to Mexico to see. This viaduct, to consist of an iron bridge, wi 
the road over the Barranca de Metlac, at the enormous 
height of 380 English feet, being nearly 150ft. higher than any 
such work now extant. One hundred and sixty miles of this road 
will be opened this month, and the whole is under contract to be 
completed on the 30th of April, 1869. The road is built under 
the superintendence of Colonel Andrew Talcott, an eminent Ameri- 
can engineer. 





the failure of several financial associations and banks, and the 
continued high rate of discount, it had been determined that 
action should be taken with a view to the appointment of a Royal 
Commission to inquire into the Bank Acts, together with the laws 
affecting currency and banking throughout the United Kingdom. 
A memorial had, therefore, been forwarded to the Chancellor of 
the Exchequer with that end. The council learned with satisfac- 
tion that the Government had given to Birmingham a portion of 
its contracts for the conversion of small arms, ‘‘ thusjaffording em- 
loyment to a branch of industry which has been o— depressed 
for a long.period.” Alluding, in conclusion, to the failure of the 
Birmingham Banking Company, which they consider the greatest 
commercial calamity that ever happened to the town, the 
council say :—‘t Notwithstanding this suspension, we believe that 
the general trade of the locality is in a sound position. There is 
nothing in the nature of the Birmingham industries that should 
make banking unsafe.” The report was unanimously adopted. 

Among the contracts open we see one by the Director-General 
of Stores for India, for ironmongery for the Madras public works. 

The labour and capital strife is extending in this district, with 
varied results. The master coopers aud packing-case makers of Bir- 
mingham, whose men have been striking for an’advance of wages, 
have given public notice that on that account and on account also 
of the ** great advance” in the price of materials, their prices will 
be raised ten per cent. on and after the 6th inst. The master rope 
and twine makers, of the same place, have, on the other hand, 
given their men notice that no more work will be given out at 
any other prices than those of the trade list of 1857. . 

e Birmingham Small Arms Company (limited), have given 
notice that under the engagements which they have en’ into 
with her Majesty’s war department, “‘it is found necessary to 
to close the factory to all visitors.” They therefore request that 
no applications be made for admission. : 

Exception to this notice has, however, been made in favour of a 
Malay Prince (his royal highness the Maharajah of Johore), who 
visited the works on Wednesday last, after having inspected other 
of the principal manvfactories in the town on Tuesday, under the 





guidance of the mayor and town clerk. 
The Railway 
| Wolverhampton on Tuesday. The report sho 


ing Stock Company held a general meeting in 
that the business 
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of the half- had resulted in a profit of £5,366 2s. 9d., which 
will allow of a dividend of 10 per cent. per annum on the 
shares, and 6 cent. per annum on the preference shares. 
balance of 17s. 11d., will then be left, of which £516 17s. 
will be carried to the depreciation fund, and £183 0s. 11d. to the 
reserve, which will now stand at £4,940 17s. 9d. Three hundred 
and - —— ms a one d Rein oe 
273 sold, leavi ‘ in the possession e company. e 
chairman por a continuation of 10 per cent., and hoped to 
be able by and by to distribute bonuses. ¢ t 
The Patent Shaft and Axle-tree Com (Wednesbury) in anti- 
cipation of their third general meeting in the middle of this 
month have allowed it to be inferred that their dividend will be at 
the rate of 15 per cent. per annum, with alarge amount 


‘orward. 
The Staffordshire Financial Company (Walsall), on the contrary, 
do not recommend any dividend for the past half . 

The Stourbridge and Kidderminster mpany recom- 
mend a dividend for the half year at the rate of 124 per cent. my 
annum. The sum required for the dividend would be only £7,750, 
not one-third of the total profits of the year. The other two-thirds 
will be spent—nearly £8,000 in wiping off bad and doubtful debts, 
and £8,672 in forming a reserve and a profit and loss new account. 

The Board of Trade Returns for June show that the exports of 
that month were less than those of a & the extent of 
£1,240,001 ; nearly three quarters of a million less than April, 
nearly three millions less than March, half a million less than 
February, and more than a quarter of a million in excess of Janu- 
ary. The declared value was £14,630,120, against £13,227,062, in 
the corresponding month of last year ; and £13,978,526 in that of 
1864. Cutlery rose from £30,732 to £40,578, the increase being in 
the exports to the United States ; and fire-arms fell from £31,065 
to £30,230. Heavy hardwares declined from £54,526 to £36,878, 
the falling off occurring in the exports to France, Australia and 
the United States. Light descriptions, however, show an increase 
from £273,046 to £290,772—Russia, France, Australia, and the 
United States contributing to the excess ; the greatest increase 
being in the exports to the latter country. Steam engines rose 
from £110,038 to £140,637, the increase extending to all countries 
except Brazil and Egypt, the exports to the latter country decreas- 
ing , odo £23,771 to £2,333, and to British India an increase from 
£10,426 to £34,744. Other kinds of machinery declined from 
£259,954 to £248,104, the Hanse Towns, Egypt and British India 
showing a decrease. The metal table is as follows :— 

Month of June, 
1864, 1865. 1866. 

Pig and puddilediron .. -» £151,807 .. £130,602 .. £137,494 

Rar, angle, bolt, and rod .. .. 243,352. 187,315 oe 170,528 


Railway iron... oo eo 334,782 .. 356,201 .. 456,913 
Iron wire .. «os «ce ce ee 28,814 .. 42,183 .. 36,829 
» castings . 64,034 .. 68,016 .. 88,476 


hoops, chectss and boiler} 163,264 .. 188,304 .. 156,655 
wrought .. .. ss so 212,773 2. 06881 .. 26,744 
» old oo ce 08 cf ee FB ce 476 .. 849 
Steel, unwrought oe ee 60 74,128 .. 57,963 .. 88,321 

Total .. .. 1,274,675 .. 1,207,971 .. 1,378,838 
Copper, unwronght .. «+ +s 57,221 .. 35,999 .. 49,821 
o Cs at reer) eet .. WA | SAN 


Wrought, of other sorts .- .. 13,657 .. -12,935 .. 12,915 
BA od a ne a ee &. eee ee 











Total .. oe 364,471 oe 205,651 oe 294,014 


Lead and shot .. «+ «+e os 29,508 oe 46.450 .. 51,664 
Lead ore 1c cc ce ce ce 13969 .. 16,397 .. 22,977 
Tin, unwrought .. «2 «+ es 45,032 .. 33,220 .. 42,496 
Tin plates .. «ce co ov oe 135,874 .. 128,044 .. 135,493 
Zinc «se oe oe 9917 4. 534 oe 12,485 


The increase in the exports of pig and puddled iron was to 
France, the United States, and other countries not specified in the 
return. The decrease in bar, angle, bolt, and iron extended 
to the Hanse Towns, Holland, France, Sardinia, Turkey, and Aus- 
tralia ; whilst Italy, the United States, British North America, and 
British India showed an increase. In railroad iron the increase 
took place in the exports to Russia, Prussia, the United States, 
British North America, British India, and Australia ; and the in- 
crease in iron castings was to Russia, the United States, Brazil, 
and British India. In iron hoops, sheets, and boiler plates, the 
decrease was to Russia, Prussia, Holland, Australia, and other 
countries. The increase in wrought iron was to Prussia, the Hanse 
Towns, Holland, France, the United States, Rritish North America, 
and British India; and that in unwrought steel extended to 
France, the United States, and other countries. The increase in 
unwrought copper was to Holland, Belgium, France, and British 
Tadia ; and that in the same metal wrought, to France and British 
only. In lead the increase was confined to Russia, China, British 
India, and Australia ; and the advance in unwrought tin took place 
to Russia, France, and Turkey. The increase in tin-plates was to 
the United States and British North America only—France, 
Australia, and other countries showing a decrease. Coal, cinders, 
and culm, which are given in the miscellaneous table, show an 
increase. In June, 1864, the exports were valued at £341,261 ; 
n 1865, £370,835 ; and in June, 1866, £468,071. 

The imports of the metals were as follow :— 


June, 1866. June, 1865, 

Tons, ‘Tons, 
Rar iron .. eo co co ce BBIB 2 ce ce co co op 4,041 
Stee), unwrought .. «.- .. os OT «« €6 se 20 66 6 241 
Dis ae ce om = Se « ¢ ee ee ot Se 
Die 30 op “de ce te co BONG oc co ce ce 00 oe OO 
Tin, unwrought .. «2 «+ «« GOB ce ce ce ce 60 60 376 
Copper G80 cc ce ce ce co SBE8 cc ce ce ce ce co OOS 
Copper .e « oo eo oe 643 oe 3,494 


A fire broke out at the Saltley carriage works of Messrs. Brown, 
Marshall & Company, near Birmingham, on Sunday evening, and 
before the flames could be arrested, damage to the extent of nearly 
£5,000 was done. The conflagration took place in a shop, 160ft. 
by 50ft. dimensions, which was full of carriages, the majority of 
which were finished, and intended for Delhi, Scotland, and Brigh- 
ton. The origin of the fire is unknown ; it broke out a little after 
six, and was not got under until after eleven o’clock, or until the 
shop with its contents was entirely destroyed. The heat was so 
intense as to set fire to a number of goods trucks on the adjoining 
railway, but not much damage was done in that direction. The 
loss is covered by an insurance in the district office. It is satisfac- 
to learn that the company have not been prevented from continu- 
ing their operations. 

The inquest on the bodies of the four men who, as stated in 
THe ENGINEER of the 20th ult., were killed by an explosion of 
gas in one of the pits at Messrs. Challinor’s, Glebe colliery, 
Fenton, in North Staffordshire, on the 18th of July, was held on 
Tuesday. The evidence of the master linker, Thomas Briggs, 
showed that he was anything but a man suitable for his situation. 
In reply to the Government Inspector of Mines, he said that he 
kept two Davey lamps and two candles burning in the shaft all 
night, as it was his opinion that the gas would exhibit itself at 
the lamps before the candles in an up-cast shaft! The jury re- 
turned a verdict of accidental death, but they considered that 
Briggs was guilty of gross negligence in allowing naked candles to 
be used in the pit, and he was severely censured by the coroner. 

Another serious boiler explosion has taken place in North 
Staffordshire. Early on Saturday morning, at the Pinnox 
Colliery, Tunstall, belonging to Mr. H. H. Williamson, one of the 
two boilers of 150-horse high-pressure engine burst, killing two 
men and severely injuring several others, besides rendering the 
engine-house a heap of ruins. A few minutes before the accident 
occurred, the indicator showed a pressure of 35lb. to the square 
inch, and in about thirty seconds this increased to 361b., although 
te boiler was full of water and the safety valves were blowing 
off steam, The chief engincer was proceeding to ascertain 





the cause of the increased pressure when the explosion 
happened. The boiler ‘case, i more 


driven by the explosion of the working boiler some distance off, 
but neither of the men were much hurt. 





WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent. ) 

THE IRON TRADE: The Notice of a Reduction Withdrawn : Reasons 
for the same: New Contracts—T1N-PLATES—STEAM AND House 
CoaL TRADES —THE WAGES QuUESTION—MONMOUTHSHIRE [RON- 
MASTERS’ PRIZE SCHEME ASsOcIATION — LEVICK AND SIMPSON, 
Biarna_ IRonworks: Partnership Dissolved — BRISTOL AND 
Sourh WaLes Wacon Company — DISGRACEFUL CONDUCT OF 
PuDDLERS AT HIRWAIN. 


In the iron districts of Wales there is no material improvement to 
note in transactions, but the feeling, sofar as regards the future, is 
decidedly more hopeful, rary mpeg: beg: fact that the present 
state of things must exist for some time to come without any 
alteration so as to affect trade generally. One evidence of this 
feeling is the fact that the reduction in wages which was to have 
taken place last Monday at all the works has been abandoned, and 
the men who are kept on will continue at the old scale of wages. 
That a great diminution in operations will follow what has already 
been effected is => be expected, but the men are buoyed up 
with the hope that there are good times in store for them, and the 
concession made by the masters has had the most encouraging 
effect. Large numbers who had made preparations for emigrati 

to the United States have given up all thoughts of suing 80, ani 
are now willing to take their chance and await the tide of events, 
The successsful laying of the Atlantic telegraph, which brings us 
into closer communication with America—one of the best cus- 
tomers for Welsh iron; the rescinding of the resolution increasing 
the import duties on railway iron; and mement of the 
tariff bill in its entirety till December next; have tended to in- 
crease the feeling of confidence, and orders from the States are now 
expected to come in more freely, The anticipations mentioned in 
the two last reports of THE ENGINEER from this district, as to ex- 
pected contracts from Russia and the East, are likely to be shortly 
realised; in fact, one for 8,000 tons for the Madras Railway Com- 
pany has already been given out to the Rhymney Iron Company at 
£6 19s. per ton delivered at London, whilst another s order 
from the East has gone elsewhere. Besides these, a contract for 
5,000 tons of railway iron has been entcred into with the Aber- 
dare Iron Company by the South-Eastern Railway Yo at 
£7 2s. 6d. = ton with a guarantee, to be delivered in London. 
The Ebbw Vale Company (limited) have also secured an order for 
supplying the Great Northern Railway Company with 3,000 tons 
of seven years’ guaranteed rails at 17s. 6d. per ton, to be 
delivered in London. It might likewise be added that, in addition, 
there is a contract in the market for 1,000 tons of steel rails 
required by the North London Railway Company. These are 
indications of a better future, and, as stated in previous reports, 
should something like confidence be restored ae the rate of dis- 
count, which has been now kept up at 10 per cent. for twelve 
weeks, be reduced, several more orders from the home markets 
will shortly follow. The great “yt however, that influenced 
makers in their decision to withdraw the notice for a reduction in 
wages, was the strong probability, indeed certainty, according to 
general opinion, of peace being restored on the Continent, 1t is 
well known that a number of orders are now held back awaiting 
the final issue of negociations, and once it is clearly known that 
the conflict is over, a brisk demand may be safely looked forward 
to from the Continental markets. The demand for pig iron con- 
tinues quiet, and prices have a receding tendency. The slight 
improvement which has lately characterised the tin-plate trade is 
maintained, and quotations remain without alteration. 

For steam coal there is no diminution in the foreign and home 
demand, and the collieries are fully employed. Shipping opera- 
tions are carried on with the usual activity, and the railways are 
conveying considerable quantities to the London and other inland 
markets. There is no dong to note in the local consum ption of 
house coal, but the demand coastwise has improved in consequence 
of stocking having commenced. 

The intelligence which was received on Monday last, that the 
ironmasters had determined upon withdrawing the notice of a 
reduction of wages, to have come into operation on the Ist inst., 
gave the greatest satisfaction throughout the district, especially 
among th eworkmen and their families, On Friday last the first 
intimation of such a resolve was made known at the Cyfarthfa 
works to the colliers and miners only, and it was not then 
expected that the concession would extend to those employed in 
the mills, furnaces, &c. The masters, however, held a second 
meeting, and after much consideration it was decided that the 
withdrawal of the notice should extend to all classes of workmen. 
The proposed reduction was to have been at least 10 per cent., and 
we believe that the principal reason which induced the masters to 
arrive at the decision they have was the great probability—indeed, 
in the opinion of many, the certainty—of a permanent peace on 
the Continent. In prospect of the reduction being carried out, a 
great number of the most skilled workmen had made, and were making, 
preparations for emigrating to the United States, but the happy 
change which has taken place has driven all thoughts of leaving 
home away from their minds, and they are now di ined to 
remain and await the tide of events, believing that ere long a 
more prosperous state of things will arise, and that the masters 
will be in a position to enlarge the operations of the works. 

The annual meeting of the Monmouthshire Ironmasters’ Prize 
Scheme Association was held at the Newport Town Hall, on Mon- 
day, under the presidency of the Lord Bishop of the Diocese, who 
stated that in consequence of the examinations clashing with the 
Government examinations, and not from any want of support, he 
was afraid that it would be their last annual meeting. Sir Thomas 
Phillips read the annual report, statement of accounts, and the 
report of the examiners, which was a very favourable one. Prizes 
in books amounting to £72, including £5 to an adult, were distri- 
buted among the successful competitors bélonging to the schools 
attached to the association. 

Messrs. Levick and Simpson of the Blaina and Coalbrookevale 
Ironworks, who suspended payment last year, have proposed for 
the consideration of their creditors the payment of a tirst dividend 
of 2s, in the pound. 

Messrs. J. Lilley and D. Howell of the Pentre Gething Colliery, 
Swansea, have disolved partnership. 

The directors of the Bristol and South Wales Wagon Company 
(limited) have issued their report. It states that the revenue 
account shows a disposable nce of £8,021 10s. 8d., after - 
ing the sum of £2,115 3s. 2d. to the depreciation fund, being the 
usual 5 per cent. per annum upon the cost of the wagons let on 
hire. It is proposed that out of this balance there should be a 
dividend declared at the rate of 10 percent. per annum, with the 
addition of a bonus of 1s. per share; and that the depreciation 
fund be in future named a depreciation and reserve fund, and that 
a further sum of £1,000 be carried thereto, This will absorb the 
sum of £7,424 4s. 8d., and leave £597 6s. to be carried to the cur- 
rent half-year’s account. Debeature bonds to the amount of 
£1,400 became due on the 30th of June last, and these have been 
renewed at the request of the respective holders. The rolli 
stock now belonging to the company consists of 3,733 wagons an 





an increase of 567 during the half , after 
40, the purchase of which has been within 
the same period. Mr. Handel has retired from the 


the 
assumed a very serious aspect, the bench decided on remanding 
the prisoners for a month. 





—MANUFACTURED IRON—IRON EXPORTED DURING THE PAST 

WEEK—THE CoaL TRADE AND SHIPMENTS—GLASGOW CoTToN 

Yarn Market—TueE Cotron TrRapDE—PIEcE AND PRINTED 

Goops— THE STATE OF THE MALLEABLE AND Pic Iron TRADE 

In ScortanpD—LauNcH OF THE BULBOA— CONTRACT FOR 

THE CALLANDER AND OBAN RAILWAY—CONTRACT FOR RIFLES 

FOR A ForEIGN GOVERNMENT—SUSPENSION OF Messrs. THOMAS 

EpineTton AND Sons—THE CAITHNESS RAILWAYS. 

THE pig iron trade has been dull during the week, and 
prices again slightly in favour of buyers. Yeuteraay a few lots 
were done at 51s. 7d. to 51s 9d. cash. Quotations as follows ;-— 
Ag Mixed Nos. Warrants, 51s. 9d. to 5ls. 10)d.; No. 1, 
G.M.B., 538. to 53s. 6d.; No. 3, 52s. to 52s, 6d.; errie, 
No. 1, 62s. 6d.; Col No. 1, 60s, 6d.; Glengarnock (at 
Ardrossan), No. 1, 59s, 6d. to 61s, 

The shipments of this week are considerably under those of the 
je ag ing week of last year. Foreign and coastwise were as 
ollow:— 


Same week 
Ports. Foreign, Coast wise, Total. last year, 
Tons, Tons, Tons. Tone, 
Glasgow... «+ «+ 1,530 eo «=: 3,484 ee 5,014 ee 3,751 
Port Du ee es - . 45 ee 45 . — 
Ul) _ «+ No return, .. - 737 
Greenock oe ee - e«» None oe = oe 450 
Ardrossan .. «. 1,698 ee 2,100 ee 3,798 ee 5,808 
Irvine (two weeks) _ oe 85 ee 85 ee i 
Troon «se oe ce 150 os _- ee 150 a — 
Ayr ee ee oe _- oo 795 ee 795 ry 160 
Grangemouth* .. 1,069 ee 1,331 ee 2.400 ee 2.505 
Leith .. «os oo Jil oe 20 o 1,531 oe 2812 
Alloa & Charilest'nt =- ee - a - os 210 
Bo'ness .. «+ os 40 ee _ ee 40 ° 465 
Barntisiand .. .. — +» Noreturn. .. _ ee 140 








Total «2 «+ 5,998 oe 7,860 o> «=. 13,858 ee «17,179 
* Besides 135 tons sent to Leith for transshipment. 
t $10 tons sent to Leith for transshipment. 
Manufactured Iron.—Market without chan 
bes | —- and most of the works have a difficulty in keepin 
on time. The demand for shipbuilding iron is very limi 

compared with what it has been, owing to the lost time from the 
lock-out and the fair holidays; and we believe in a few establishments 
the strike is scarcely yet completely terminated. Prices per ton as 
follow:--Govan, £8; w, £8; Blochairn, £8; Drumpeller, £7 Ls. 
to £8; Dund £7 12s. 6d. to £7 15s.; Muirkirk, £7 12s. 6d. to 
£7 15s.; Monkland, £7 12s. 6d. to £7 15s.; Rochsolloch, £7 128. 6d. 
to £7 15s.; angle iron, £8 5s, to £9; plates, ship, £9 to £10; ditto, 
boiler, £10 to £11; nailrod, Glasgow, £8 5s. to £8 10s.; ditto, 
Monkland, £8 5s. to £8 10s.; rails, £7'l5s. to £8. Iron exported 
to the following ports last week:—From Glasgow to Bombay 
—cast sleepers, 1,450 tons; to Boston—pig, 450 tons; to 
Demerara — bolts and nuts, £24; to Kurrachee—cast pillars, 
60 tons; ditto, railway chairs, 170} tons; wrought’ spikes, 29; 
tous barges, £8,900; tojJHavre—pig, 150 tons; wrought, 2} tons; 
to Melbourne—castings, 184 tons; to Monte Video—bar, 69; tons; 
hoop, 64 tons; plate, 7} tons; to Montreal—pig, 150 tons; bar, 
248} tons; cast pipes, tons; nails, 1} tons; saws, £205; to 
Roc ort Pig, 150 tons; to Rosario—railway iron—482} tons; to 
St. John’s, Newfoundland, Quebec, and Montreal—pig, 200 tons; 
me Py K — tu y oa hoop, 4 tons; sheet, 4 tons; 
tinn ; paraiso—pig, tons; cast cabooses, 2 tons; 
wrought bolts, £16; galvani 10} tons; to Vigo—pig, 150 tons. 
From Bowling Bay to yay | 128 tons. From Greenock to 
Calcutta—cast pillars, 56} tons; ditto sleepers, 351 tons; wrought 
gibs and cotters, 14 tons; ditto screw propeller, £310; ditto tie 
, 51 tons; to Melbourne--cast, £10; wrought nails, £35; to 
Newfoundland—cast hollow-ware, 14 tons; wrought chains, 6 tons; 
ditto nails, 1 ton; to Gases and Montreal—pig, 307 tons. From 
Ardrossan to Mon a, Ly tons. From Grangemouth to 
Cronstadt—pig, 305 tons; 54} tons; cast pi 68 tons; to 
Dunkirk—pig, 442 tons; to Iceland—4 bundles; bedsteads, 6; pipes, 
30; to Landserona—pig, 50 tons; to Rotterdam— pig, 200 tons; to 
St. Vallery—pig, 250 tons, From Leith to Antwerp—pig, « quan- 
tity; to Copenhagen —pig, a quantity; to Cronstadt—pig, a quan- 
tity; to Hamburgh—pig, a quantity; to Rotterdam. .-pig, a quan- 


orders are not 





tity. 

b coals there is no further alteration in prices since our last, but 
business is still dull. The following advices of coal shipments at 
the principal ports show an amount somewhat below those of the 


correspon week of last year. The returns are :— 
Same week 
Ports. Foreign. Coastwise. Total. last year 
Tons. Tons. Tons. Tons. 
Glasgow os oe oe 2,128 «e os 2,909 2. oe 5,097 2. 0, 6,639 
Bowlimg «oc oe of = ce of “= 08 86 “= 08 of = 
Port Giaegow .. «2 S47 oe ce = co ce S47 op 


Greenock .. «+ «+ 3,024 «e oe 125 os «+ 3149 2. 4. 10,890 
Ardrossan .. «+ ++ 220 . 
Irvine (two weeks)... — «. «. ee ee . . 
Troon... «+ «+ o+ 4,730 .. «+ 7,083 .. «05,7838 .. «. 8,010 
Grangemouth .. «. 3504 .s oe ~~ «os «oe 3504 4. .. 3,482 
Bo'ness se ce ce = ce oe B40 oe oe 840 2. oe 1,808 


Total .. 14,153 oe oe 14,437 oe oe 28,590 oe oe 85,696 


The following is a statement of the coals exported to the under- 
mentioned ports last week:—From Glasgow to Boston, 130 tons; 
to Buenos Ayres, 80 tons; to Constantinople, 575 tons; to 
Kurrachee, 2014 tons; to Rochefort, 445 tons; to Valparaiso, 221 
tons. From Port Glasgow to Quebec, 547 tons. From Greenoc' 
to Calcutta, 236 tons; to Newfoundland, 227 tons; to —— 3,375 
tons; to Quebec and Montreal, 404 tons. From rossan to 
Bayonne, 220 tons; to Nantes, 150 tons; to Quebec, 750 tons. 
From Grangemouth to Bergen, 105 tons; to Cronstadt, 180 tons; 
to Hamburgh, 650 tons; to Riga, 210 tons; to Rostock, 675 tons; 
to Stockho 310 tons; to Wolgast, 675 tons. From Leith to 
Antwerp, 60 tons; to Buenos Ayres, 607 tons; to Cronstadt, 300 
tons; to Hamburgh, 100 tons; to Rotterdam, a quantity, From 
Granton to Cronstadt; 1,570 tons. 

We are still unable to report ally on the malleable and 
pig iron trades, At the majority of the malleable works there are 
departments which for the past five weeks have not turned a 
wheel, and those that are at work are only partially employed. 
On an average for many weeks from three to four days each has 
been the rule, and even at this rate it is reported that orders are 
difficult to be had, and these at rates so low as barely to pay work- 
ing expenses, The only advantage is that pig iron is obtainable at 
equally low rates. There is as yet no difference in the price of 
coal or workmen’s wages, and these two are the principal items in 
the manufacture. The dulness in the malleable trade ils at 
the works not only around Glasgow, but also at Motherwell, 
Mossend, Monkland, and Coatbri The workmen ¢t Dundyvan 
have not yet commenced, as those ging to the union received 
their weekly aliment on Saturday evening with instructions to 
stand out against any reduction of wages. Should any of the 
other works make the attempt to reduce, the men are to be sup- 






































in blast as was agreed on previous to lock-out, and even less. 
The works in Ayrshire and Lanarkshire are, we believe, pretty 
much in the following position:— 


Merry and Cunningham .. 

CC oe te ee oe . . 
Dunlop (Clyde and Quarter) .. «2 «+ 
Monklaad Iron and steel Co. oo * 


Langloan .. 
Dalmettington .. .. os os . 
Dundyvan oc ce oe oe oe ce ce oe 
Omoa .. 


Wishan .. os se oe os oe oe oe oe 


. 
| QeWAANooe 


M1 
The last two works in the above list were not previously included 


in our reports, as neither of them took part in the lock-out; but 
making allowance for those furnaces blown out before this un- 
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’ happy amas commenced we may safely estimate the number 


still out of t at sixty. It will thus be apparent that the daily 
roduce of pig iron since then has been reduced by about 
,500 tons or 10,000 tons weekly. The demand has no doubt 

lessened, but not in proportion. e decrease in our stocks is 

coming daily more apparent, and should the furnaces out of blast 


’ be kept so till November, as it is rumoured they will be, the 


market will not then be glutted as it has been for some years an 

On Saturday Messrs. Randolph, Elder, and Co. launched from 
their shipbuilding yard at Fairtield, Govan, the Bulboa, a screw 
steamship of 722 tons, builder’s measurement, and 80-horse — 
a of the following dimensions:—Length over 90ft. ; 

readth, 28ft.; and depth (moulded), 17ft. 6in. The Bulboa has 
been built to the order of Messrs. McAndrew and Co., of Liverpool 
and London, and is intended to trade between Spain and this 
country. Her engines, which are being supplied by the same firm, 
are on their patent double-cylinder expansion principle, fitted with 
surface condensers and superheaters. 

The first contract of the Callander and Oban line was let by the 
directors this week for a distance of about twenty miles. 

Mr. Henry, the celebrated rifle-maker in South-street, Andrew- 
street, Edinburgh, has, it is stated, received a communication 
from a foreign government, desirous of knowing the cost at which 
he could supply 100,000 of his patent breech-loading military rifle, 
which lately at Wimbledon so much excelled all its single-loading 
competitors both in speed and accuracy. He has also been 
requested to state how many of these rifles he could deliver 
monthly. We understand that in the course of three months, if 
he ee the contract, he could deliver them at the rate of 2,000 
a month. 

We regret to have to state that the extensive firm of Thomas 
Edington and Sons, engineers and ironfounders, Phoenix Iron- 
works, Glasgow, have suspended payment. The liabilities are re- 

rted to be somewhere about £260,000. The Messrs, Edington 

ave long since retired from the concern, the business having been 
carried on for some years past by Mr. David Law, who is under- 
stood to be the only representative of the firm; it is also rumoured 
that extensive speculation in pig iron has been the cause of the 
7 WPS ARI 

v engineers are now en surveying the 0! 

Caithness, with a view of fixing ae line of rail to form a junction 
with the Sutherland Railway. Others will be on the ground next 
week, and it is understood that the leading engineersare to follow 
in a few days. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LIVERPOOL: Water Supply of the Town: Mersey Docks and Har- 
bour Board: New Mail Route: Launch of an Iron Clipper: 
Labour Case in the County Court: Liverpool and Dublin Steam 
Navigation Company—NortuH-Eastern District: River Tyne 
Commission : Launch of a Screw Steamer: Pile, Spence, and Co. 
(Limited)—TraDE Or THE TyYNE—STATE OF TRADE: South 
Yorkshire ; Cleveland District—WaATER SUPPLY OF CARLISLE— 
GREAT GRIMSBY AND ITS TRADE. 

WE have several topics of Liverpool interest. Perhaps the most 

important is the necessity which has arisen for improving and 

extending the water supply of the town and district. The water 
engineer proposes to obtain the additional supply from Bala Lake, 
the source of the river Dee in North Wales. The engineer calcu- 
lates that he should obtain from the lake--which has an area of 

1,100 acres, and a watershed of 35,400 acres—a constant supply of 

20,000,000 gallons a day for 104 days, independently of any water 

flowing into the lake, which, supposing no rain to fall, would be 

at least 9,000,000 gallons a day, carrying the 20,000,000 gallons 
over 190 days. The water, after passing through strainers, would 
be conveyed through a covered conduit along the bank of the Dee, 
crossing the river near Llangollen with such a fall as would raise 
it, when it would reach the shoulder of the hills below Llangollen, 
to a height of at least 450ft. above the sea level, and 220ft. above 

the home reservoirs, The engineer suggests the formation of a 

reservoir at the point last-named, and the carrying of the water 

thence by lines of pipes laid along the high lands, with such 
balancing reservoirs as could be made, to the river Mersey above 


Runcorn, crossing the Dee, Weaver, and prem! by special aque- | 
f 


ducts; then, onwards to Woolton, emptying itself into a reservoir 
there with connexions to the home reservoirs, delivering the water 
into them for the use of the inhabitants of Live 
mated cost of developing this great scheme is as follows :— 
Culvert to convey sixty million gallons per day from Bala to 
—_ 41,800 yards,at £7 per yard, land and works in- 
cludec + 08 08 #8 of * CO aos’ 66° 60° ée* We*_S 
44in. main, to convey fifteen millions gallons per day, Llangollen 
to Liverpool, including purchase of land, 94,160 yards, at £6 10s. 
ROPING ce 06. od . 0h ($6 c8ONIE® 46.006 00 €0:.46, 0 612,040 
Four aqueducts—two over the Dee, one Weaver, and one Mersey 200,000 
be at Bala—Land, embanking, strainers, bye-wash, sluices, 


£292,600 





Reservoir on the Tryweryn, which may not be required for years 50,000 
Reservoir on line at Liangollen—three small ones between Llan- 

Qemen and TAverpedd 1c cc cc a) Oe: oe Se ce oe 00 36,000 

Reservoir at Woolton .. .. .«o ce co cf co co ov oe 50,000 

£1,390,640 

10 per cent. for contingencies .. .. .. « 139,064 

Total: so. bs « ee e+ £1,529,704 


The annual inspection by the Mersey Docks and Harbour Board 
of the lightships, lighthouses, lifeboats, &c., took place on Satur- 
day. At the last sitting of the board the Traffic Committee 
reported that they were idering the question of the coal trade 
of Birkenhead. It was under.consideration whether they should 
not take the entire trade into their own hands; and they were 
obtaining information from Swansea, Newport, and other places. 
A new mail contract between the Post-office department and the 
African Steamship Company is to commence on the 26th of Sep- 
tember next. The route is to be between Liverpool and Fernando 
Po vid Madeira, T eneriffe, Bathurst, Sierra Leone, Monrovia, Cape 
Palmas, Cape Coast Castle, Acra, Jellah, Coffee, Lagos, Benin, 








Bonny, Old Calabar, and Cameroons, The subsidy is to be 


1. The esti- | : 
| a reduction which was proposed by the firm. The suspension of 





. Meetings 
the faae seus ed winding up the Liv l and Dublin Steam 
Navigation pany. At the first the chairman stated that the 
company was s in conjunction with the Manchester, Sheffield, 
and ‘Lincolnshire, Great Northern, and Midland Railways, to 
remove the ner of the City of Dublin a, and the 
London and North-Western Railway Company; but those com- 
— not liking the —S had uced their nger 
ares from 4s. to Is., the freights for fine goods from 15s. to 4s., 
and the aged for heavy goods from 8s. to ‘‘anything you 
please.” With such opposition it was clear this company must 
suffer loss, and very serious loss, for some time; but they had 
hoped to obtain an arrangement—and certainly the three railway 
companies had made efforts to bring t such an arrangement— 
by which a fair rate might be fixed for both passengers and goods. 
ere was no doubt that there was trade enough for both lines. 
The company’s next difficulty was this—it had been Py oe that 
the railways whose interests were so deeply involved in the success 
of the company would have rendered pecuniary oweet ; but they 
had done nothing of the kind, although every effort had been 
made to induce them to do so. Along with these causes of diffi- 
culty they must take also the Vg son of the times. They had 
been obliged to m two of their boats in the hope that the 
railway ae ree d have come forward with a loan of a sum 
of money. e secretary stated that the liabilities of the company 
amounted to £117,654, against which they had the value of t 
steamers, which had cost £86,000, the plant at the dock, and the 
fixtures at the office here and in Dublin. 1,873 shares were fully 
paid up and 1,975 not fully paid up. 
As regards the north-eastern distric ict, it es be observed that 
the river Tyne commissioners are pushing on the dredging at the 
south side of Shields Harbour, which is being rapidly finished, and 
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£8. da. s. a) £ 8. £8. a. 
80 0 0..81 0 0/8 00. 0 @ 8 
82 0 0.. 84 0 0] 88 0 0. 000 
8 0 0,. 86 0 0/ 90 0 0.. 91 0 0 
90 0 0.91 6 0/9 00... 000 
82 0 0,. 8 0 0] 89 0 0.. 91 0 0 
000... 000) 000.0006 
78 0 0.. 0 0 0/80 0 0.. 0 0 @ 
75 0 0.. 0 0 0] 7810 0..79 0 0 
007 -o" tae © Ss 

212 6 cash 214 
75 0. 710 0| 800.850 
65 0.. 610 0) 700.760 
810 0.. 815 0] 815 O&%. 000 
Rail, in Wales .....eceseeee 6 5 0.. 610 0} 700... 7 5 0 
Sheets, single in London ....| 1010 0.. 0 0 0| 1015 0... 0 Oo 6 
Hoops, first quality..........} 910 0.. 915 0) 915 0.. 000 
-810 0.. 815 0] 815 O&O. 000 
Swedish. sescesecescesevess| IL O 0., 1110 0} 11 15 0.1. 12 5 O 
LEAD, Pig, Foreign, per ton....| 19 5 0.. 1910 0! 1815 0..19 0 0 
English, W. B......ccccesoee | 32 5 0.. 2210 0) 2015 0.. 0 8 O 
Other brands . «| 20 0 0.. 20 5 0] 19 5 0.. 1910 O 
Sheet, milled . «|2110 0, 000/200. 000 
Shot, patent... 2310 0,.. 0 0 0| 210 0%. Oo @ 
Red or minium 2110 0., 22 0 0| 20015 0... 0 00 
White, dry....... 3160 0..32 09 0/ 2% 00. 000 
ground in Oll....-cscessss. | 29 0 0., 32 0 0) 2610 0.. 0 00 
W.B..cccccccccccee | 2415 0., 25 9 0 23 00.. 0 0 0 
QUICKSILVER, per bot. ........| 619 0.. 7 0 0} 718 6.. 80 0 
SPELTER, Silesian, per ton......| 20 0 0., 20 5 0] 22 0 0..22 2 6 
English sheet 28 0 0.. 29 0 0] 26 0 0.. 24610 0 
White zine, powder. 000... 00 0) 000.000 
STEEL, Swedish faggot 000. 000/600. 000 
KeG.cccccccccccces 000. 00900901500. 000 
TIN, per 40 0.. 4 010) 414 0.. 41410 
Straits, 315 0.. 316 0} 410 0, 41010 
Prompt 3 months ........| 317 0.. 0 0 0} 412 0. 000 
Eng! DIOCKS cessvcseseces 400... 45 0} 41440. 000 
cocccccccesccccccece| 4 1 0.1. 4 6 0] 415 0. 0 0 0 
Refined, in blocks..........| 4 3 0.. 4 8 0} 417 0.. 000 

TINPLATES, per bx of 225 

IC coke.. 146. 1708 V3 6. 0 66 
IX ditto.. 110 0.. 113 0} 186.000 
Ic 112 0. 114 0] 186. 0080 
IX ditto... 18 0. 20 0] 146. 000 











REVIEW OF THE IRON TRADE. 


There are several slightly more re-assuring features in the horizon of the iron 
trade this week than last: the first being, of course, the cessation—and, let us 
hope, termination—of the Continental war; the second, the defeat in America 
of the protectionist y in their attempt to saddle the consumers with 
euhanced duties on imports; the third, the improved prospect of an early and 
abundant wheat harvest at home and abroad ; and, lastly, the high moral pro- 
bability that the price of money in this country will speedily break down and 
undergo a sensible decline. In these circumstances may be found the germs 
of greater hopefulness regarding the future, although we are without any pre- 
sent improvement in the market for every kind of iron, and it is not unlikely 
we may have to wait till spring for the resuscitation of active 

From the Northumberland. and Durham iron-making districts our advices 
indicate no intention whatever on the part of the men of resuming work at the 
reduction of 10 per cent. in their wages; nearly ali the rolling mills are stand- 
ing, except those employed on Government orders, and it remains to be seen 
whether the furnace-men will not turn out shortly, as well as the puddlers and 
rollers, Such is the general scarcity of new contracts for iron that the masters’ 





they are also completing the widening of the Narrows at the 
mouth of the Tyne. The bar of the ‘Tyne is now in excellent 
condition, notwithstanding the dry summer; and the e seems 
to be gradually absorbing the majority of large vessels which come 
to the north-eastern ports to Toad. On Saturday afternoon a 
screw-steamer, named the Needle-Gun, built for the Mayor of 
Sunderland (Mr. E. T. Gourley), was launched from Messrs. 
Oswald and Co.’s iron crs wages. Fig Pallion. The vessel is 
intended for the Mediterranean ie, and her dimensions are as 
follow :—Length over all 250ft., keel 240ft., beam 33ft., depth 
24ft., burthen 1,281 tons. The Needle-Gun is brig-ri with 
engines of 150 nominal horse-power by Mr. George Clark, Monk- 
wearmouth Engine Works. 

Trade at the Hartlepools is l*xely to be retarded for a time in 
consequence of a partial stoppage of the extensive works of 
Messrs. Pile, Spence, and Co. e rolling mills belonging to the 
firm have been laid in for a week or two through the iron strike, 
and the shipyard and all the other branches of industry connected 
with this firm, which gives employment to above 2,000 hands, have 
received a drawback in consequence, and from the repeated losses 
the firm has sustained by such, together with the present restric- 
tions of ordinary banking facilities, it has been found impossible 
for the company to carry on in their extensive way. It is gene- 
rally expected that the position of the company is such that an 
arrangement will be come to, as it is stated that they are in a per- 
fect state of solvency. Should the establishment be closed the 
result would, of course, be disastrous to West Hartlepool. 

There is a large amount of steam tonnage employed in the coal 
trade of the Tyne this summer, and most of the vessels are run- 
ning at low rates. A considerable fleet of steamers trade with 
Dunkirk and other French ports, and they are taking the trade 
away from sailing vessels in the Hamburgh business also. 

In South Yorkshire the steam coal trade for export at Hull and 
Grimsby has been moderately active this week, and the facilities 
afforded by the Lancashire and Yorkshire Company have caused a 
moderate tonnage to be exported at Goole. For London the house 
coal trade is for the time of the year very good; and the Midland 
Company are carrying on a g trade with the eastern counties, 
for the stations on which line the Great Northern has assimilated 
their rates with the new rates of the Midland Company. The de- 
mand for engine coal and slack for Lancashire, Sheffield, and 
Lincolnshire is about the same as last week. In the Cleveland 
district the notice of a reduction of es expired at the blast 
furnaces on Saturday, and as the men have generally signified 
their intention of resisting the reduction the furnaces in the whole 
district are being ‘‘ damped down,” in which state they can, it is 
said, be kept for three months without injury to the lining. At 
the Clarence Works (Bell Brothers) and at Ferryhill (the Rosedale 
and Ferryhill Iron Company) the men have accepted the reduction, 
and the furnaces are not being damped down. The founders at 
Messrs. Cochrane’s workscame outon Wednesday, refusing to accept 





| Messrs. Pile, Spence, and Co. has cast quite a shade over this dis- 

| trict. 

| _ The town council of Carlisle has consulted engineers as to the 

| best means of improving the water supply of that town. It is 
proposed to bring water from Glenderamacken river, about twent, 
miles from Carlisle. The cost is estimated at about £100,000. — 
public meeting was held last week to protest against so expensive 
a scheme, pom a resolution passed approving of improvements 

| being gone into on the present works to the extent of about 

| £16,000, which is believed would be sufficient. A special meeting 
of the council was held on Friday to consider this decision. The 

| debate lasted upwards of six hours, and the meeting was adjourned 
without coming to any definite resolution. 

| The fishing trade at Grimsby has become so considerable that it 
has been determined to enlarge the fish deck at that port. At the 
half-yearly meeting of the Manchester, Sheffield, and Lincolnshire 
Company, the chairman (Mr. Watkin, M.P.) said the financial and 


war difficulties had told of late against the company. ' ‘The increase | 


of the traffic up to the 20th of May, which might be taken as the 


commencement of those difficulties, had been nearly 15 per cent. ; | 
but since that date the percentage rate of increase had dropped to | 


less than 10 per cent., the result being a difference of — 
£1,000 week in the receipts. The slow rate of increase was 
traceable to the causes he had mentioned, but principally to the 
war. The other day when news was received that the horrible 
contest was coming to an end, it seemed as if trade almost imme- 
diately jumped up again, and for the last few days their traffic 
manager had been as busy as possible forwarding goods to Hull 
and Grimsby for shipment. 





will dictate, no doubt, a refusal to allow their workpeople to come in 
again except at a further decline of 10 per cent. in wages—making, in the 
whole, 20 per cent. Even then the scale of remuneration will be higher, we 
believe, than obtains in the ironworks of South Wales, and above what is con- 
sistent with the wholly unremunerative rates which finished iron fetches in the 
market for cash, to say nothing of the peculiar risk attaching to credit sales at 
this moment. The iron-workers seem never to have taken into consideration 
the immunity from bad debts which they enjoy ; but if they could see and 
understand the losses that accrue to their employers from this source alone they 
would be convinced that it has lately formed a serious item on the wrong side 
of the ledger. : 

The Yer poy in railway bars during the month now closing have 
imeluded 5, tons sold by. the Aberdare Iron Company to the South-Eastern 
Raflway y, with a guarantee at £7 2s. 6d. per ton delivered in London ; 
8,000 tons to Madras Railway Company by the Rhymney Iron Company 
at £5 19s. same delivery ; 900 tons to a colonial railway by the Stockton Rail 
Mill Company, at £6 15s. same delivery; 1,650 tons of 40 1b. and 35 lb. rails, 
through Messrs. William Bird and Co., on terms not declared ; 4,000 tons for 
South Australia, to Mr. Fowler's first-class specification, by the Darlington 
Iron Company, at £7 2s. 6d. f.0b. in the Thames; and, lastly, 3,000 tons of 
seven years’ guaranteed rails to the Great Northern Railway Company by the 
Ebbw Vale Company, Limited, at £6 17s. 6d. in London. 

For the 462 tons of plates, angles, and flats required lately by the Council of 
India, for Madras and Bombay, our tender was accepted; and there will 
shortly be competed for an iron floating dock (requiring 400 to 500 tons), on 
account of the Scinde Railway Company. London, Stockton, Newcastle, 
Liverpool, and other shipbuilders will keenly contend for this work, as none 
of them are busily occupied at present. Russia has been again wanting more 
rails, and India will soon be seeking a further supply, the delivery of which 
will probably be spread over many months. From America there are no 
orders, the market for English rails remaining dull at 55 dollars per ton in 
gold, which is ive to shipp Before the Tariff Bill was sent to the 
Senate the resolution was rescinded which was to have increased the duties on 
railroad iron; and the importing houses and freetraders in New York and the far 
West may be congratulated on this result, procured entirely by a tour de force 
on their parts at Washington. The Senate has now postponed till December 
the jon of the , and New York letters, per Bremen, dated 
13th, just to hand, informs us that the postponement muy, in ali probability, be 
regarded as disposing finally of the measure, the temper of the country being 
believed to be decidedly adverse to any increase of duties. 

‘The storm that has passed over the financial world of Great Britain having 
this time chiefly fallen upon railway #, shipbuilders, and other heavy 
consumers of iron, many orders have had to be suspended altogether, while the 
execution of others can only be proceeded with under such conditions of caution 
and dubiety as sadly jar with the feelings of British merchants, and render 
business alike irksome and unprofitable. But out of the present chavs will 
eventually arise a sounder and brighter future trade in iron; and, in the mean- 
time, those whose capital or labour may be in any wise connected with it will 
have to exercise all the forbearance, discretion, fortitude, and patience which 
they may be ab!e to command. 

‘The ironmasters of South Wales have to-day concluded, after much discus- 
sion and divergence of opinion, not to carry out the notice te reduce wages at 
their works, as the demand for coal is too active to admit of extending similar 
measures to the colliers. Things will remain, therefore, as they were both in 
Monmouthshire and Glamorganshire,and the notices to the men have been 
withdrawn. How this may affect the dispute in the north and the price of iron 
the month of August may disclose. 

7A, Laurence Pountney-hill, London, G. B. TOMS AND Co, 
28th July, 1866. 














150, Leadenhall-street, London, August Ist, 1866. 

$1R,—The tone of the iron trade continues to be heavy and depressed, Such 
orders as are given out are on the most meagre scale, and at very low prices. 
We think, however, that better symptoms are showing themselves. The bank 
rate will, without doubt, be reduced from ten per cent. on Thursday, and the 
German war, we trust, we may consider settled. The injuries inflicted by the 
panic are gradually cisappearing. The contractors who suspended payment 
are resuming the contracts they had in hand, and credit is being slowly repaired. 
During the past week it is evident that a considerable demand for rails has 
come over from America, and as all merchants here are bare of stock of all 
descriptions of iron, having only bought for nearly three months from hand to 
mouth, a demand for stock orders may be expected as soon as confidence begins 

turn. 

“— the north of England the malleable ironworks are still shut, the men not 
having agreed to the reduction of wages proposed by the masters. The strife 
seems likely to be prolonged from the fact that the Welsh ironmasters do not 





judge it expedient at present to join with the masters in the north of England. 
| The works with which we are d, viz., the k Iron Comp 

| (rails, plates, angles, and bars), and the Hartlepool Malieable Iron Company 
| (plates), are in active operation. 

In Scotland the demand for malleable iron is very quiet, and shipbuilding is 
much curtailed. Disaster is still foliowing the firms who promoted the late 
| rig in Scotch pig iron, and the public are naturally eschewing speculation in 

rticle. 
a Sramotaaive the best firms are well employed, but the second-rate makers 
} on half-time. 
} sa wont demand for rails is decidedly better, and several good rail con- 
tracts have been placed during the last few days. 

BARS are in moderate request. 

PLATES AND ANGLES.—Orders are scarce, though more numerous than ten 
| days ago. 

RAILS are firm at our quotations. 





Yours faithfully, 
SHAW AND THOMPSON. 
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THE INDIA COMPETITIVE EXAMINATION. 

Tue recent competitive examination, held at the India 
office, of candidates desiring to obtain engineering appoint- 
ments in the Public Works Department of India, affords 
an interesting record of the standard of excellence in 
engineering knowledge uired by the Indian Govern- 
ment in officers of the third e, as. a. preliminary 
to one year’s direct training in that country to its local 
peculiarities, before being qualified to und e the respon- 
sibilities consequent on the construction of works requiring 

ineering ability. 

e questions are on the whole well selected and excel- 
lently adapted to test severely both the practical and theo- 
retical knowledge of the candidate. A large percentage 
of the marks are given for pure and mixed mathematics 
to ensure a rigid mental training and a thoroughly sub- 
stantial and necessary groundwork to engineering science. 
The questions could hardly have been better chosen, and 
are of such a d of difficulty asa well-educated student 
fresh from college ought to be quite equal to answer.* 

The papers on engineering proper, comprise inland com- 
munication, drainage, irrigation, water supply, and mining 
engineering. We give the paper on inland communication 
in extenso, the subject matter being of particular interest 
to most of our codientions readers. 


On INLAND COMMUNICATIONS. 

The opening up of India by means of roads, tramways, cheaply- 
constructed low-speed railways, canals, and by rendering rivers 
navigable, is a subject of the first importance. 

1. Much attention is now being directed—with a view to the 
development of districts where there is little existing traffic, and 
which would not justify expensive works—to the construction of 
cheap low-speed railways or tramways of narrow gauge with steep 
inclines and sharp curves, in order to save earthwork and 
masonry, &c. Specify the various points, as regards plant, per- 
manent way, engines, &c., where economy could be eff by 
adopting a 2ft. 6in. or 3ft. gauge, and make an estimate for one 
nile of permanent way, adopting your data. 

2. Give the particulars of a cheaply-constructed narrow gauge 
rie / in North Wales, originally intended for mineral traffic, 
but afterwards adapted to mgers and general traffic; give 
width of gauge, particulars of curves and ients, &c. 

3. Describe the alterations introduced by Mr. Cross and others 
in the 1 tive engine, especially adapting it for steep gradients 
and sharp curves, to work lines like the above mentioned. 

4. Give particulars of a cheaply constructed low-speed railway 
recently opened in Norway, at a cost of about £3,000 per mile, in- 
cluding plant and stations; specify width of gauge, form of rail, 
sleepers, &c. 

5. There are many roads in India which might at small expense 
be converted into tramways, as for —— the Grand Trunk road 
between Calcutta and Peshawer, nearly 1,500 miles long; its 
gradient along the valley of the Ganges is about one foot per mile, 
and there are only a few ranges of hills, such as the Dunwa Pass, 
to be overcome.- The mode adopted on the railway over the Mont 
Cenis for ascending inclines and working s curves appears to 





be most applicable to such cases. Fully describe the means theve |: 


—— as also the plans ~— in America to avoid tunnelling 
and save other expenses; and offer any suggestions of your own on 
the subject. 

6. The machinery employed at Mont Cenis. The inventions of 
Captain Petherick, and the more recent inventions of Mr. Lowe, 
used at the Vartry Waterworks, are calculated to effect great 
ad in tunnelling. Describe bricfly the nature of these ma- 
chines. 

7. The accompanying design (Fig. shown) represents a tubular 
bridge of two s , 130ft. each, com of three ‘‘ tubular or 
box” girders with transverse beams of iron, carrying a timber floor 
above the main girders sufficiently strong for ordi traffic; 
width of roadway, 25ft. Make freehand sketches to illustrate the 
details of such a bridge, fi on dimensions and thickness of 
plates, the size and pitch of rivets; and describe the parts where 
the plates should be increased in thickness, and also the points 
where it is desirable to increase the strength of top and bottom 
members. 

8. This bridge is supported in the centre on iron cylinders. 
Describe the means usually adopted for forming foundations in this 
way, and the circumstances under which it is desirable to adopt 
cylinder rather than masonry piers. 

9. The 5 design (design given) is for a trellis bridge. 
Each span is 105ft.; width of roadway, 18ft. The transverse 
beams are composed of boiler * and angle iron. The floor is 
of timber, the joints running longitudinally, with planking laid 
transversely. This bridge is intended for ordinary road traffic. 
Make freehand sketches to illustrate the details. Describe the 
parts under compression and extension, and point out where it is 
desirable to increase the scantlings. 

10. Both of the above bridges are made as one continuous girder 
supported at intervals, and not as a series of detached girders. 
Explain the advantages derived from this mode of construction. 

11. Describe the course you would adopt to put these girders 
into position. When rivetting them together over the piers, so as 
to make one continuous girder, how would you bring the girder to 
its bearing? 

12. Describe the details and make freehand sketches to illus- 
trate the arrangement necessary to provide for the contraction and 
expansion of the girders. 

13. In making an estimate of the above bridges state what 
would be a fair average price per ton for the ironwork. 

14, Give the names of standard works of reference on the sub- 
ject of canal and river navigation, and on the improvement of 
rivers for navigation and other purposes. 

The first five questions, though of a practical and useful 
nature, are, in our opinion, of much too high an order, and, 
like all other questions embracing particular cases and 
solitary examples, require a very extended acquaintance 
with engineering literature and the gossip of the time. It 
is unreasonable to expect a student to be conversant with 
the minutiz of special undertakings unless intimation be 
aes of the intention of the examiners to exact a detailed 

nowledge respecting such specialities. How can a young 
engineer, who spends the greater part of his time either in 
the office or the field, be expected to know the particulars 
of the curves and gradients of the Festiniog Railway, and 
the necessary alteration adapted to a locomotive to work on 
such a line; or the particulars of construction of a low- 
a railway in Norway; or any of the other subjects 

luded to in the above-mentioned questions? With the 
remainder of the questions no fault can be found; they are 
of a very general character, and eminently calculated to 








* There is one question, however, we are rather at a loss to 
understand, which we shall leave to our readers’ ingenuity to solve, 
viz.:.“ A train room for 226 passengers onl iieb are 230 
waiting for it: in how many ways can the train be filled?” It 
can be well imagined how posed most of the candidates must have 
been, and no doubt sundry obvious witticisms were bandied at the 
expense.of the examiner and his problem; it is evidently a questi 
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hiteta reservoirs, the general supply of water 
to towns, including the details of construction and the 
principal conditions that would guide the engineer as to 
the mode and amount of supply and the quality of the 
water. The subjects of —— and drai are some- 
what briefly noticed; we should have thought that the 
examination in these branches would have been thorough 
and severe, for the sake of those selecting their future in 
a country where so much has been done and where so much 
remains yetto be done towards the pane and completion 
of extensive irrigation schemes. e questions on mining, 
metallurgy, &c., are suchas any prod who has at 
studied the subject would have no difficulty in encountering; 
they are principally on the winning and working of coal, the 
geological conditions under which it may be expected, and 
its mineralogical composition. The manufacture of iron 
is not omitted, and three questions are devoted to the sub- 
ject of Cornish mining. The papers on levelling and 

ractical surveying comprise some forty questions, an 
intimacy with which would ensure the pal wre ’s being 
thoroughly familiar with both field and office work. 
He is in many cases assumed to be placed in a very 
unenviable position in the midst of some unexplored and 
uninhabited district, and left to his own iness and 
intelligence to carry out his survey, and to set out the best 
line to ensure an equal gradient for his roads and direction 
of his canals, by means of trial alignments. A large per- 
centage of the questions are devoted to trigonometrical 
surveying and the representation of details on the plan— 
unfortunately, extensive surveying by re cage is, in 
most cases, quite unknown in engineers’ offices, and the 
student who depended on his home practice to pull him 
through would have been at his wits’ end to answer any 
of the questions unless, indeed, he had the good fortune to 
have had some connection with the ordnance survey depart- 
ment. There are about a dozen questions on surveying 
instruments and their adjustments, a subject which the 
ordinary “ rough and ready” school men are generally pro- 
foundly ignorant upon, and depend mainly or entirely on 
the fact that they are within easy distance of a mathema- 
tical instrument maker, who is in many cases not in 
a position to test the nicety of those adjustments which are 
n ry to the accuracy of subsequent work. 

Such is a brief résumé of the chief points of the exami- 
nation, and he must be avery fastidious person indeed who 
is not satistied with the general character of the questions. 
These competitive examinations are the truest test of a 
man’s capacity that can be brought to bear, and are a step 
in the right and only direction to elevate the profession to 
its proper status so long weighed down by the incubus 

uced by the “rule-of-thumb” class of engineers, whose 
sole qualifications are their tence to give lines and 
levels, and to see that a bridge of stereotyped design is 
fairly constructed. 

OF twenty-three candidates originally intending to com- 
pete, three withdrew from some unknown cause, leaving 
twenty, one-half of whom received appointments, and the 
remainder, failing to qualify in the respective subjects, 
were refused admission. It behoves the:Government to 
hold out greater inducements to young engineers entering 
the service, or from a dearth of candidates they will be 
compelled to lower the standard of the examination. It 
is rumoured that the pay is to be increased, but as yet it is 
only an on dit. How a young engineer can, with the pre- 
sent salary of about £200 a year, exist for twelve months 
in India and maintain the position of a gentleman, we are 
quite at a loss to understand. It is very satisfactory to 
observe that so many of the successful candidates were 
educated at the recognised schools or colleges, thus exem- 
plifying the superiority of the too frequently under-rated 
although much-envied education obtained from such a 
system. Of the ten successful candidates two were from 
the Dollar Institution, two from Trinity College, Dublin, 
and two from the Queen’s Colleges, the places of education 
of the four remaining candidates were “ not stated.” 








BUILDING STONE. 


No material is so durable as to retain its present appearance for 
an indefinite period, for even the most compact and impervious 
substances have not such a degree of impenetrability and so inti- 
mate a union of the particles which constitute them as to ensure 
their exemption from ultimate destruction. Little attention is 
usually bestowed by engineers, and even architects, on the neces- 
sary characteristics which ensure the durability of a building 
stone; the facility with which the material may be quarried, its 
adaptability to being worked into particular forms, the size of the 
blocks which can be obtained, the readiness with which it may be 
transported from the quarry to the site of the structure, and its 
appearance when in that structure, are too frequently matters of 
far superior consideration. 

The relative merits of different building stones, as their 
power of retaining their forms for a prolonged Ses without pre- 
mature — have been so often di that we possess 
many examples of instability. Ancient works of art, where the 
facilities of transport were few, were generally constructed of 
stone from the immediate neighbourhood, without any regard 
whatever to the compactness of the strata or its power of enduring 
destructive influences ; in such cases we uently. find stones of 
different hues grow together indiscriminately in the same 
elevation, some of which are as perfect and intact as at the period 
of erection, while others exhibit a very marked decay. One instance, 
among many, of such want of foresight is painfully evident in 
many of the public buildings in the city of Oxford, exhibiting the 
highest architectural design, which were constructed mainly of a 
stone obtained from quarries situate within a mile or two of the 
town, at a place called Heddington, where the stone was easily 
quarried and transferred without difficulty. The most prominent 
— of the buildings, in those itions most likely to suffer 

ecay, were built of a superior quality of stone from the quarries 
of Taynton, some twelve miles distant, which have ailingly 
stood the tests of age. The use of the latter stone was proof of 
the evident distrust displayed for the Heddington formation, and 
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The atmospheric — which tend towards ucing the 
disin tion or weakening of building stone are er chemical 
or aedel The chemical ts instrumental in its deteriora- 


tion are certain gases which are intimately mixed with the air we 
breathe, viz., carbonic acid, sulphurous acid, oxygen, nitrogen, 
nitric acid, ammonia, and in some cases, hydrochloric acid. The 
resence of all these gases, except the last, is more decidedly 
in the atmosphere of towns, the ucts of combustion, 
respiration, and the seo! of o ic sul ces. The presence 
of Todeoctbests acid is only observable in situations contiguous to 
the sea. The chemical action of SO, is of small import ex in 
the case of its decomposition of bases forming with it soluble 
sulphites, which, under the influence of moisture, act very in- 
juriously by the disintegration of a class of stones having a 
certain chemical composition. Remarkable instances of the 
deleterious effect of the gas are sufficiently evident in some of our 
metropolitan structures, allusion to which will be made 
on. Oxygen and nitrogen may be considered as subordinate 
in their action, oxygen only attacking those stones, princi 
sandstones, into the composition of whose cementing material the 
rotoxide of iron largely enters. The presence of nitrogen pro- 
Bably favours the formation of nitric acid, which is present in the 
atmosphere in extremely minute quantities after the occurrence of 
a thunderstorm; a too minute to exercise a 
action on the particles of a building stone, though theories have 
frequently been advanced attributing a larger amount of the 
disintegration of rocks to the action of thisacid. Ammonia, one of 
the constituents of smoke, is only met with in towns; it occurs 
the form of a nitrate, and though it is affirmed to be instrumental 
in causing decay, its action seems to be obscure.” Carbonic acid is 
by many degrees the most. deleterious of the numerous noxious 
contained in the atmosphere, is very searching and subtle in 
its nature, and is certain to operate effectually to the destruction of 


any loose-grained en 4 ee whose matrix is carbonate 
of line. Itsaction de ply on the property water possesses 
of ing carbonic ack into + beg an atom of which, acting on 


the insoluble carbonate of lime of the stone, forms a soluble 
bicarbonate, which the next shower of rain dissolves effectually, 
loosening the particles of the stone, and, consequently, causing the 
surface to crumble away. The ———- of 7 oe in the 
atmosphere is of course much larger in densely populated localities, 
and it is for this reason that so many of our metropolitan buildings 
have exhibited such lamentable signs of decay. 

The mechanical manner in which the decomposition of stone is 
accelerated is causéd in a great degree by the vicissitudes of heat 
and cold and variability of climate. ess moisture con- 
stantly alternating during a long ‘period of time are far more 
destructive than either of the extremes of temperature or climate 
acting continuously, as any increase or diminution ‘of tem- 
perature causesa proportional variation in volume of a material com- 
posed of different constituents unless it be ectly homogeneous, 
or to some extent elastic in its nature. e difference in the rate 
of expansion of the component parts will cause some to alter in 
proportion to their size more than others, -_ consequently, to lw: 
the foundation of ultimate disintegration ye Pant agen | the in 
structure of the stone. The variability of climate and temperature 
will cause these alternations to act so frequently that this source of 
decay will be much more observable in an insular than a conti- 
nental climate; In all structures the tendency to weather or 
disintegrate will be particularly marked on the aspect of the 
building on which the sun shines, and which faces the direction 
from which the prevailing wind blows; and as the aspect is main] 
towards the south and west in this country, those faces so exposed 
will be found to have suffered materially in comparison to those 
with a northern or eastern aspect. Probably one of the most 
destructive agents acting mechanically.is frost. If we su 
a stone of loose texture, into which water may percolate freely to 
some depth beneath the surface, to be completely impregnated 
with moisture, either from heavy rain or from humidity of the 
atmosphere, and the temperature.to suddenly diminish till it 
reaches the freezing point; the moisture which saturates the external 
layers will, in the act of becoming ice, exercise a practically resist- 
less force, which will gradually, by forcible disruption, loosen the 
exterior laminz of the stone, and on the inconstancy of the climate 
will depend the rate of wear of such stone. 

The injurious effect of ice has been closely imitated by an expe- 
riment of M. Brard, who subjected a stone of porous character to 
the action of a concentrated solution of sulphate of soda; this 
salt, on the evaporation of the water of solution, deposited in 
crystals in the interstices of the stone, exercising a force similar 
to that of ice, and-conclusively demonstrating the injurious influ- 
ence of frost on rocks of an open texture. This experiment led to an 
elaborate series of investigations as to the property certain 
samples of building stones possess of withstanding atmospheric 
influences, which, to some extent, proved valuable; but, in some 
cases, it was maintained, gave directly negative ts. The 
process was as follows :—The specimen was boiled in a saturated 
a of sulphate of a for — an a ee — then im- 
me in pure water and thoroughly washed by repea engte. 
The sample under examination, unless of a superior quality, before 
many days elapsed exfoliated, and the exterior layers fell off. 
Very few specimens except the granites and crystalline limestones 
remained intact under this treatment for a period of thirty days, 
while many ay a marked change after a few da If no 
action was evident before eight days’ immersion the quality of the 
stone was considered to have passed a a be ordeal, 
The season at which the air is most impregna ith aqueous 
vapours is precisely that when the temperature is ata minimum, so 
that those substances which are prone to absorb much moisture are 
liable to attacks of frost at that period, and the season at which 
the condition of temperature is most conducive to the formation of 
soluble salts, from the action of absorbed moisture on earth 
bases, is that when the atmosphere is in its dried condition, 
consequently when evaporation is at a maximum. 

One of the most necessary utions to be observed as a means 
for insuring the durability of a stone of a stratified structure is 
that it should be laid on its nai or quarry bed. Very great 
care is often indi i the precise 


stratification a doubt may be entertained, it is ad 
their position on the stones as they exist in situ, lest the work- 
man in dressing them may be misled by the greater facility with 
which one particular face may be chiseled, though not of necessity 
that of the qu bed. . If the planes of lamination be placed in a 
vertical position in a structure the stone will decom: in flakes, 
according to the thickness of the yy from the prs 

ies being favourable to i i 





the false economy of such a e 

Whitby Abbey, in Yorkshire, may be cited as another instance 
of carelessness and want of attention in the carrying out of works 
of magnitude and architectural importance. It is composed of a 
sandstone ——— le in its colour and texture, the light-coloured 
blocks of which have withstood disintegrating influences, while the 
dark-col d. variety has suffered materially. To the engineer 





on combination, but its practical application appears very indirect. 





who is engaged upon a work of ordinary dimensions, where archi-' 





aphorism of Telford was that any stone which; under atmospheric 
ex a, became Geeted “Sth Tidiiea ous growth was in no way 
liable to decay. 

Building stone may be es 4 into two classes, viz., the un- 
stratified and sedimentary. possesses its 
peer meat enkee ene See Sean ition. 

'o the unstra 


iso las hong the grain, grein whoo, 


basalts, and ‘porphyries. 





THE ENGINEER. 





Aus. 10; 1866. 








~ truth i 
bility, hardness, Laps ea of being worked into definite forms, and 


when blocks are required. It presents man 
varteten, dering exvetially in the percentage of the compoun 
minerals and their mechanical arrangement. In selecting 


granite we should avoid those varieties in which the constituent 
minerals are strongly develo and the scales of mica super- 
abundant. In such cases the silicates of potash and soda, 
which form the chief constituents of the felspar, will be 
decom; by external influences, and the soluble salts washed 
away, leaving the quartz and mica in a loose condition, which soon 
crumbles away. The last practical testof the durability of certain 
specimens of this stone is to notice the of the country in the 
immediate vicinity of the quarry, and if it presents signs of the 
resence of a micacious sand, the quality of the stone may be 
ooked on with suspicion. The Aberdeen and Peterhead, Guernsey, 
Dartmoor, Kingstown, and County Down granites are among the 
principal kinds well known for their excellence. In some quarries 
the bedding is better defined than in others, and in such case, or 
when ~~ es of cleavage or joint planes prevail, the working is 
much facilitated ; good + a oe of the above-mentioned samples 
may be used without risk under any circumstance of climate or 
situation, but care must be taken not to use any of the coarse- 
ined varieties. The ite from Devon and Cornwall contains 

e crystals of potash, felspar, and schorl, both of which increase 
the tendency to weather; so that in case of such mineralogical 
composition the texture is a matter of much graver consideration 
than that of others peneeeen g ucture. The ites 
of Ireland exhibit the same peculiarities as those of Cornwall, with 
the exception that the percentage of schorl is much smaller. The 
granites of Aberdeen and Peterhead are generally of a superior 
geal. exhibiting firmness of texture, more even distribution of 

e mineralogical constituents, and richness of tint, which make it 
admirably suitable for columns or plinths requiring a high polish. 
A marked distinction between Scotch and Cornish granite is that 
hornblende instead of schorl appears in the Scotch variety, and 
often usurps the place of the mica. Guernsey granite resembles 
that of Cornwall in its composition, but is more compact in its 
structure. Notwithstanding all these differences of mineralogical 
composition, carefully selected samples of these varieties have re- 
mained uninjured in unfavourable situations, which may possibly 
be due to closeness of grain preventing the moisture from pene- 
trating beyond the immediate surface. The Aberdeen variety from 
its uniform character emits atmospheric action in a more marked 
manner than others. 

To the class of sedimentary rocks belong limestones, sandstones, 

and slate rocks, including a very extensive class of building stones, 
which are always used in preference to ite when economy is 
aimed at and massiveness of appearance is not a desideratum. The 
ll ition of limest depends upon ee in ee 
component grains are aggregated together ; the most crystalline 
and compact being the most durable. Rocks of this class are 
present in all the sedimentary formations, supplying to the 
engineer and architect a large field to select from. The limestones 
are most frequently made use of in building, not only from its 
frequency of occurrence, but also from its being generally more 
easily worked than other rocks, and possessing a sufficient,tenacity 
to resist pressure, All varieties, however, are not indifferently 
used, some being wanting in cohesive power, as chalk and many of 
the primitive limestones; others, though having their structure 
sufficiently compact, are too fragile; these variations are frequently 
filled with fissures containing , Which is very injurious to 
their solidity. The calcarcous stones best adapted for construction 
are the compact varieties with uneven fracture, flat or irregular, 
with an earthy tinge, and those composed of shells cemented by a 
medium partly calcareous and partly argillaceous. One of the 
best criterions as to the quality of limestones is their absorbent 
power of moisture. Chalk is exceedingly porous and retentive of 
wet, and is looked,on as useless as a building material, while the 
hard compact limestones of second: age absorb little or no 
water. The oolites may be cuntidened as intermediate between 
these two. 

Limestones may be comprised under their denominations, viz., 
simple, oolite, and magnesian, which are tl e varieties most usually 
employed in building. That of carbonifirous age makes a very 
2 stone for construction, but in general it assumes a form 

ifficult to work into flat beds from its hardness and splintery 
fracture, This stone is strongly marked in the south-west of 
England, Somerset and South Wales; and in Ireland may be con- 
sidered as the building material of the country. The decomposi- 
tion of the simple limestones relative to their own kinds depends 
on the mechanical arrangement of their particles, those whose 
structure is the most crystalline being the most durable. 

The oolites extend across England from Yorkshire to Devonshire, 
but the most important varieties in the arts are those from the 
Bath district and island of Portland. The stone may be easily 
distinguished by the presence of minute oviform grains composing 
it. Their durability varies very much, The Bath and Port- 
land varieties are very extensively employed. They are worked 
with the greatest ease, being easily cut with a saw, and 
have a good colour, which, however, they are apt to lose when long 
exposed to the action of the atmosphere. In no quarries is the 
necessity of supervision so great as in one where oolite is obtained. 
The extreme alteration of quality in different beds of the same 
quarry has rendered many of our public buildings unsightly 
to a high degree from the patchy appearance, caused by the 
unequal decay of the finest samples. There are sixty quarries 
in the island of Portland, each of which contains innumerable 
beds of various degrees of density, and even the position of the 

uarries on the island influences the quality of the stone, those of 
the west side being superior to those of the east. The best bed is 
that called the Whitbed, producing a good firm stone of any 
dimensions up to nine feet thick; it is of a darker colour than the 
inferior kinds, and the centre of the bed is superior to the outside. 
The Roach beds of the same quarry are particularly suitable for 
rough work, and where required to resist alternations of dryness 
and moisture, and for this reason especially adapted for works of a 
hydraulic character. Good specimens of the Portland oolite may 
be seen in St. Paul’s, Greenwich Hospital, and the Reform Club, 
all of which have satisfactorily withstood the injurious influences 
of a London atmosphere. The carvings on St. Paul’s on the north 
and east front, though much blackened, are as perfect as they 
were at the time of erection, 170 years ago; on the south and west 
fronts the stone, from a slight amount of disintegration, 
retal..s its natural colour as it comes from the quarry. Bath 
oolite is favourable for fine working and seed colour, but 
requires, like other oolites, great care in selection; it is similar 
in texture to that of the island of Portland. The Bath 
stone used in the restoration of the interior of Westminster Abbey 
has so suffered from the effects of the deleterious vapours and 
gases of the metropolis that it is now in little better condition 
than the original stone. Bath Abbey, built thirty years ago, is in 
certain parts in an uninjured condition, while some of the mould- 
ings on the south and west sides are in a very decomposed state. 

The Caen stone of oolitic ages is very soft in the quarry, being 
frequently of so little consistency that it may be cut like cheese, 
but on exposure to the air hardens quickly; it is of a very fine 
texture. The upper beds are of a much better description than the 
lower. rons oe of the variability of the lasting properties of 
this stone may be observed in and about the atv 3 The central 
tower of Canterbury Cathedral, Buckingham Palace, and Henry 
VII.’s Chapel are all of this material; the two latter are in a very 














decomposed state, while the first-mentioned structure 
bien sor A The oolite from Barnack, in Northamptonshire, and 
from Ketton, in Rutland, are much more compact in their 
character but present m greater difficulties of working. It 
may be held as a safe maxim that all those oolites con 
shaliy dopesite are gifted with powers of withstanding 
influences, provided that the oviform grains composing them are 
cemented together by an argillacious paste, and that those beds 
in which flints take a prominent part are incapable of withstand- 
ences. 
ian limestone or dolomite is a term applied to 
a stratum sub-adjacent to the new sandstone situate 
immediately above the carboniferous system. It occurs near 
Bristol, may be traced from Nottingham to the river Tyne. 
This formation i practically valuable from the excellent quality 
of the building material it is able to afford. But there is a wide 
difference in quality of different varieties, according as the pure, 
crystalline, or gritty beds are used. The members of that class 
possessing an even crystalline structure of pearly lustre, and 
composed of nearly equal i ions of the carbonates of lime 
and magnesia are most e. The commissioners appointed 
to report on the material best suited for the construction of the 
Houses of Parliament, at Westminster, pronounced this stone as 
su to all others for that purpose, on account of its general 
uniformity of tint, its comparative homogeneous structure, and 
the facility and economy in conversion into suitable forms. The 
icular variety mentioned as offering these advantages was that 
rom the quarries of Bolsover Moor, in Derbyshire. It contains 
50 per cent. of carbonate of lime, 40 per cent. of carbonate of 
magnesia, the remaining 10 per cent. being silica and alumina. 
There being a difficulty in obtaining blocks from this quarry of 
sufficient dimensions, the supply was obtained from the quarries 
of Aston. Though this formation has excelled many others 
in its durability when situated away from thickly inhabited 
situations, we find examples of its instability when ex 
to the deleterious gases of the metropolis. This deca; 
may be easily accounted for: the sulphurous acid whic 
impregnates the London atmosphere, in the presence of 
moisture, reacts on the carbonate of magnesia of the dolomite, 
giving rise to the formation of the soluble sulphate of magnesia, 
and leaving, when this salt is dissolved out, the remaining par- 
ticles in a crumbling condition. As many of these stones were not 
laid on their natural bed it was maintained that this was the cause 
of the rapidity of decay, but such assertion was found to be falla- 
cious, for magnesian limestone being very even in its texture the 
Eee of bedding are hardly observable; and many of the most 
ighly decorated parts, which have exhibited no alteration what- 
ever, are those which have been sang perpendicular to the posi- 
tion occupied in the quarry. parts which have been ex- 
posed to the greatest amount of wet seem to have been those to 
suffer most, probably from their more frequent and intimate con- 
nection with the injurious gases through the medium of the 
water. With regard to this stone Professor Daniell remarks that 
the nearer the components — 50 per cent. the better chance 
it had of preserving its durability. 

The sandstones, although numerous throughout England, 
with only a few exceptions, afford but inferior building stone, 
which are quite unsuited for ornamental work. The particles 
may be cemented together by a silicious, calcareous, or argilla- 
cious paste, on which and the coarseness of texture depends the 
durability of the stone. That variety with a silicious cement is 
of course the best, and, consequently, our most useful sandstone 
is the Craigleith, from the neighbourhood of Edinburgh, of car- 
boniferous age, which is possessed of this chemical position 
It is used in nearly all the public buildings of Edinburgh—nay, 
throughout the country, and up to this has exhibited no tenden 
todecay. Care must be taken that it be laid on its natural bed, 
as it is to some extent laminated. The sandstones from Bramley 
Fall and Park Spring, near Leeds, are of good quality, as also the 
coal measure sandstones of South Wales and the Forest of Dean. 
Ferruginous sandstones of a reddish tint, must be used with 
extreme caution. Their appearance is for some works in their 
favour, but they arecertain to suffer disintegration from atmospheric 
action. As regards the variability of quality in the same quarry, 
among dst the diff. is not appreciable, except in that 
layer lying immediately on the top. he millstone grits and 
carbonrates are extremely hard, and appear to last very well, 
but from their coarseness are ill adapted for fine architectural 
work, but especially suitable for hydraulic works, as docks or piers. 

A casual observer might be misled in distinguishing between 
crystalline limestones and very finely grained sandstones, as they 
are very similar in structure. A very simple chemical test would 
be to touch. the specimen with a drop of dilute acid, which would 
cause a copious effervescence with limestone. Perhaps a more 
simple manner would be to distinguish the sandstone by its power 
of scratching glass. A few other rocks may be mentioned as 
suitable for building materials, but they are of small importance 
as compared with those already descril The slate rocks are 
durable, but cannot be obtained of any ordinary dimensions. The 
Godstone limestone used in Westminster Abbey has not with- 
stood the influence of the weather as well as many other stones 
which might have been used in the construction of so important a 
work of art. The Kentish rag, from the green sand, is a stone of 
superior quality as regards hardness and durability, but cannot 
be worked into flat-headed blocks without great expense. Lime- 
stones, or sandstones in which the silicious grains are imbedded 
in a calcareous matrix, should not be used in hydraulic engineer- 
ing, or works situated below low-water, where they would be sub- 
jected to the attacks of the stone borer called the saxicava rugosa. 
Particular cases may occur where the specific gravity of a stone 
may be a matter of considerable importance, viz., in sandy places 
or a occasionally under water, and under the action of 
powerful waves; in such cases it would be necessary to use a stone 
of great density. 

In order to form a just estimate of the value of stone as a 
building material it is necessary to know its specific gravity, its 
chemical composition, its powers of absorption, its resistance to a 
compressive and tensile strain, and its cost at the quarry and rate 
of freightage. In 1839 a report was made on the examination of 
the limestones, oolites, and sandstones of Great Britain by the 
commissioners appointed by Government for that p e, with a 
view to the selection of the best stone to be used in the construc- 
tion of the Houses of Parliament. For this purpose 103 quarries 
were described, many chemical analyses carried out, and a great 
number of valuable experiments made, showing the cohesive 
power of each stone, and the amount of disintegration it suffered 
under Brard’s process., A reference to the report will afford a 
mass of very interesting and practical information. 











OFFICIAL REPORT ON THE MONADNOCK. 

Tue long-wished-for report on the performance of the 
Monadnock during her voyage round Cape Horn, has 
at last reached England. It sets many points hitherto 
open to discussion at rest, and is well worth careful perusal 
by the officials of our own naval department. Perhaps 
they may gather a little encouragement from the statement 
of Commodore Rodgers :— 

U. 8. 8S. Vanderbilt, San Francisco, June 28, 1866. 

Sir,—I have the honour to announce the safe arrival of the 
Vanderbilt and Monadnock at the Navy Yard, Mare Island. 

The Monadnock found no weather in her voyage from Phila- 
delphia to this place which seemed to touch the limit of her sea- 
going capacity. 

In a gale off Point Conception, on the coast of California, two 
successive waves rose which interposed between my eye and the 
mast-head light of the Monadnock. Upon inquiry I found that 
the light was elevated seventy-five feet above the water, my own 
eye being about twenty feet above the sea-level. 


In the sea, according to the testimony of her officers, she was 


wWhile i i 

it blew hardest, and the sea was the most violent, she 

twice parted her tiller-ropes in quick syccession. Thus, wi 

use of her rudder, she hove to with the double screw propellers, - 

eT in the storm. The tiller is too short, 
wing an unusual strain upon theropes. The remedy of re- 

placing it with a longer tiller can be easily a 

The engines have ormed as satisfactorily as the hull, and 
have arrived in complete order. 

The Monadnock has not been towed, nor while at sea, during 
the entire voyage, has she received any assistance w! % 

The success of the verege amply vintiontanthe Sulanan of he 
Department in undertaking it, and the hopes of the most sanguine 
of ‘‘Monitor” people are fulfilled in this crucial experiment. 

With much respect, I remain your obedient servant, 

Joun RopeErs, Commodore, 

To the Hon. Gideon Welles, Secretary of the Navy. 

Dated U.S. 8S. Vanderbilt, San Francisco, June 28, 1866. 

Sir,—Upon the conclusion of my services with the Monadnock, 
I feel it not only a pleasure but a duty to recommend her com- 
manding officer, Lieutenant-Commander Francis M. Bunce, that 
he receive the meed of his services, which they justly deserve, 
and such as shall incite others to earn the favourable notice of 
the Department. Lieutenant-Commander Bunce volunteered to 
make the untried experiment of bringing a monitor from the 
North Atlantic to the North Pacific. Many naval critics pro- 
nounced the attempt more than unwise. To its successful accom- 
plishment he brought a reputation for dash and gallantry, skill as 
@ seaman and expertness in navigation. He brought natural 
firmness of character, united with the utmost good temper. He 
brought a mind well studied in the theories of his profession, with 
skill in its practical duties. So many good qualities seldom meet 
in a single officer. 

Admiral Mendez Nunez received ——— for bringing the 
ironclad Numancia from Spain to the South Pacific. do not 
think the service of Lieutenant-Commander Bunce, in bringing 
the Monadnock from the United States on the Atlantic to Califor- 
nia, less deserving. With much respect, I remain your obedient 
servant, 

JoHN RopGErRs, Commodore, 

To Hon, Gideon Welles, Secretary of the Navy. 

U.S.8. Monadnock (third rate), San Francisco, 
June 24, 1866. 

Sir,—I have the honour to report that, during the recent 
assage of this wig dames Philadelphia to this port, she has run by 
og 15,385 knots, the greatest distance logged in twenty-four hcurs 
being 195 and 6-10 knots, the least 19 knots. Her average speed 
has been 6 and 32-100 knots per hour. The engines have been run 
about 60 revoiutions per minute, that being the point judged to be 
most economical, and in wear and tear of the machinery not a 
single piece of the spare machinery has been used, and the engines 
are now all in good working order. They have been fully able to 
perform all work demanded of them. This vessel is a most 
excellent sea boat, and has received no damage from any weather 
we have encountered. Experience has proved the great value of 
the additions made in Philadelphia. Without the turret flangers 
and breakwater, we should have often had water over the turrets. 
The pilot houses have stood well and answered their pur- 
_ admirably. The turret coats have excluded all water. 

o one of the additions could have been spared without 
materially i juring the efficiency of the ship or endanger- 
ing her safety. e addition of a mast and yards at Saint 
Thomas has enabled her to carry sail when the wind would 
permit sufficient to increase the speed one and five-tenths knots 

r hour, and to very much relieve the labour of the engines. 

e mast, as secured, can got rid of in a few minutes, and re- 
shipped without injury. It occupies no space between decks, and 
the decks are not weakened by any hole. It stands firmly, and 
any required amount of sail can be carried with safety. In her 
present condition she is as perfectly safe and trustworthy a ves- 
sel for cruising to or in any part of the world as a vessel can be, 
relying on steam alone for its motive power, and twice as safe as 
most steamers, for she has two independent parts ; engines either 
of which are sufficient to keep the ship under control in any 
weather, and to an her in ordinary condition of wind and sea 
five knots per hour. At sca she has never needed or received 
assistance of any kind whatever from other vessels, and, there- 
fore, I regard her, or any vessel of her class, as thoroughly com- 
petent, independent cruisers. She is now ready for action in 
every part of her detail and equipment, and with new blow and 
feed pipes to the boilvr, to replace those nearly worn out, is 
for acruise anywhere. The duration of her cruising, independently, 
being only limited by the quantity of coal she can carry, and this 
quantity can be greatly augmented by alterations suggested, 
which increase the space available for coal. Many of the residents 
of the ports at which we stopped, and officers of nearlyall the prin- 
cipal naval powers of the world, have visited the ship. The objects 
which have received the most attention and have seemed to excite 
the most interest of these visits, apart from the ship itself, have 
been the XX in navy guns, with the means of working them, and 
the main engines, which have been much admired for their com- 

actness. The ship has been very healthy and the cruise very 
| omer There have been no serious accidents, no cases of 
dangerous illness, no deaths. Magnetic observations have been 
made and the ship swung by compass corrections at every point 
where it was possible to + so. I enclose the report of the Pro- 
fessor of Mathematics, Harkness, a report of Passed Assistant 
Surgeon Zenger, and a report of Acting hief Engineer Ziegler. 

Very respectfully your obedient servant, 
Francis M. Bunce, 
Lieutenant-Commander Commanding. 

To John Rodgers, U. 8S. N., commanding Special Squadron, 

U. 8. Flagship Vanderbilt. 








LocoMoTIvVE BorLER ExPiosion.--On Tuesday morning, about 
half-past six o’clock, a fearful explosion of a locomotive engine 
occurred at Sunderland. It sopone that one of the locomotive 
engines belonging to the Earl of Durham, used for drawing coals 
from Pensher to the Lambton drops, belonging to his lordship, at 
Sunderland, had gone from one of the collieries, taking a number 
of joiners to Sauteed todo some work at the coal drops. The 
engine had run into a siding near to Deptford Church to fill water 
from a tank, and had put the water on, when a tremendous explo- 
sion occurred, which lifted the massive engine, thirty-three tons 
weight, off the rails, turned it completely round, and threw it 
over on its side. At the time four men were on it. Mi 1 
Errington, the driver, was on the side of the engine oiling the 
works; John Atkinson, the fireman, was attending to the water; 
and two men, named John Brandon, another engineman, and 
Matthew Bunck, a guard, were on the tender, intending to proceed 
with the locomotive to Philadelphia, where they live. The 
clouds of steam and showers of red-hot cinders and coals at 
first prevented the men who were at work near from seeing 
the extent of the accident, but as these cleared away they saw 
the overturned engine, and rushed towards the spot. The 
first man found was the engineman, who had been blown 
away some fifteen yards, across several lines of rails, and alighted 
on his head. The other three men were blown in various di 
tions, but all had been dreadfully scalded by the steam and water 
ejected from the engine. The engine-driver was the least injured 
of the three; he was placed on another locomotive and taken to 
Philadelphia, where he resides. The three others were as soon as 
possible put into a cab and taken to Sunderland Infirmary, where 
their injuries are such that fears are entertained for the recovery 
of two of them. On examining the locomotive, it was ascertained 
that one side of the inside plates of the fire-box had been blown 





in by the pressure of steam inside, and the plate was most curi- 
ously torn and twisted, fe 
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RAILWAY MATTERS. 
Tue Spalding and Bourn Railway Company’s traffic has com- 


Tue Bristol and Exeter directors recommend a dividend of 4} 
per cent. ° 
Rh tng deen edie pay 6 per cent. for the past 

Tue London and South-Eastern dividend will be at the rate of 
4 per cent. 

Tue Great Northern and Western of Ireland are issuing 3,000 
new 6 per cent. preference shares of £10 each. 

THE cattle trade of the Great Southern and Western of Ireland 
is little more than half what it was four years ago. 

Tra¥Fic has commenced on the Peterborough, Wisbeach, and 
Sutton line, and is being worked by the Midland Railway 
Company. 

THE Secretary of the London and North-Western indicates 
that the dividend for the past half year will be at the rate of 
6 per cent. 

Mr. Gtover, an engineer and wheelwright, has just been 
awarded £2,000; an damages for injuries he received in the collision 
at New Cross. 

Tue Londonderry and Enniskillen directors recommend a divi- 
dend of 6 per cent. on the A. stock, and of 64 per cent. on the B, 
stock of the company. 

THERE is a general feeling of disa r 
entrance of the Brighton Railway Company to the Charing Cross 
tation is now spoken of as improbable. 

A RAILWAY is now being constructed for the private use of the 
Sultan between Unkiar-Skelessi and the Sultan’s summer residence 
at Tokat, on the Asiatic coast of the Bosphorus. 

From a return just published it appears that in 1864, on the 
Indian railways, 155 giesns waco hied ond 118 injured. There 
were 113,000,000 passengers during the same period. 

THE North Staffordshire Railway Com; "s dividend will be at 
the rate of 4fper cent. annum for the -year ending 30th 
= July last, leaving a of something over £4,000 to carry 
orward. 


tment that the rumoured 





THE Waterloo and Whitehall Company have taken no land on 
the southern side of the river. have erected works not 
ae than a sewer under ground, doing no damage to the 

ouses, 

EUROPEAN capitalists are planning to build a railroad through 
Cen America, connecting the Atlantic with the Pacific, and 
surveyors to be employed upon the route are soon to arrive at 
Honduras. 

THE foreclosure of the Mississippi and. Missouri Railroad 
mortgages has just heen completed by a sale under the super- 
—— of the Master in Chancery, in pursuance of a to 

t effect. 


THE board of the Metropolitan Company have determined to 
make such alterations in their Baker-street station as will permit 
of a much more convenient arrangement for the trains to and from 
Hampstead and the City. 

THE City and Hammersmith Company report that within the 

week the board has received from the Great Western and 
etropolitan Railway Companies the draught deed of transfer of 
the company’s und ing. 

On Saturday a poor woman was run over and killed, and the 
corpse fearfully mutilated, at Woolvercott, near Oxford. She had 
waited till one train had and was caught by the opposite 
one, which she had not o! ed. 

THE Midland Company have expended £1,350,483 on their lines 
and works in course of construction, their trains have run 5,867,423 
miles during the past half year, and they have reconstructed the 
permanent way on 33} miles of railway. 

In the first six months of 1863 the number of passengers con- 
veyed on the Metropolitan line was 4,823,437; in 1864, for the 
same period, it was 5,207,335; in 1865 it was 7,462,823; but in the 
first half of the present year it rose to 10,303,395. 

In the Sheriff's Court on Saturday £28,000 were awarded to 
Viscount Galway and others for some freehold property on Snow- 
hill and adjoining parts required by the Chatham and Dover Rail- 
way. The land was valued at 2s. to 3s. per foot. 

THe N a Pagnell yoy mn hope soon to resume their sus- 
pended works. The Act for the extension of the line from Olney 
to Wellingborough, sixteen miles, has passed both Houses of 
Parliament, and will shortly receive the royal assent. 

On Tuesday morning a locomotive belonging to the Earl of 
Durham, used in drawing coals from Pensher to the Lambton 
drops, exploded near the Deptford church. Four men were upon 
it, and all were more or less injured, but none fatally. 


THE chances of the traffic on the London, Chatham, and Dover 


line being stopped by the seizures of creditors were in 
the House on Thursday eveni Sir Stafford Northcote thought 
the public might rest assured there would be no stoppage. 


In the Indian railway trains a considerable number of ngers 
are found dead in the carriages. Death is supposed to be caused 
by the effects of the great heat upon persons who undertake 
journeys and religious pilgrimages when physically unfit for the 
exertion. 


Tue Act of Parliament amalgamating the Shrewsbury and 
North Wales and the Shrewsbury and Potteries Junction Railway 
Companies has passed into law, and the two companies are now 
formed into one under the title of the Potteries, Shrewsbury, and 
North Wales Railway. 

Four adapted from cast iron, 32 and 24- 
Major Palliser’s principle, have just been tested in the 
at Woolwich, and their endurance was ——— 
They had been converted by Sir W. Armstrong an 
Elswick, into 64 and 56-pounders. 


THE bills for the ang of the Cork, Youghal, and Queens- 
town Railway, and for the formation of a junction between that 
line and the Great Southern and Western, and also the bill for 
enabling the company to subscribe £13,000 to the Parsonstown 
and Portumna Bridge Railway have received the royal assent. 

Councit BLurrs has been fixed upon as the terminus of the 
Chicago and North-Western Railroad. "With one continuous line 
of railroad to Chicago on the east, a distance of over 500 miles, the 
Council Bluffs and St. Joseph Railroad on the south, the Union 
Pacific on the west, with a prospect of two more roads leading 
_ the Mississippi, it anticipates being the great railroad centre 
of Iowa. 

THE great railway bridge at Battersea has during the week been 
officially tested by Captain Tyler, on the part of the Board of 
Trade, and it is expected that in a few days it will be oy for 
opening for public traffic. The completion of this bridge, and the 
approaches to the Victoria Station, will remove the causes of many 
of the delays which now take place in the working of the traffic of 
the Brighton and Chatham and Dover lines. 


On Saturday, at the assizes in Manchester, a railway pa, 
named Warburton, brought an action against the Great Western 
Railway Company to recover compensation for injuries sustained. 
The plaintiff was employed on the London and North-Western 
line at Victoria station, and he was injured by a train of the 
defendants being shunted, without sufficient warning, on to a 
siding on which the plaintiff was engaged. He was much injured, 
and was confined to the infirmary some thirty weeks. The jury 
found a verdict for the plaintiff,?damages, £150. 
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NOTES AND MEMORANDA. 

Manprip has the highest situation of all European capitals, 

A NEw mineral has been discovered in Chili. containing 10 per 
cent. of iodine. 

Tr is stated that New Jersey is sinking at the rate of about a 
foot in 100 years, +11 

THE leaning of Pisa is 315ft. high, and has an inelination 
fron the nereietibtlor of 12tt , 

A TON of coal’ yi about 10,000 cubic feet of gas, while one 
cord of wood uces about 98, 000ft. ; aah 

AN imperial gallon is equal to the contents of a cubical vessel 
measuring 63in. on each internal side. 

THERE are carp in the lake at Fontainebleau which, from certain 


“potent. ateeen 
ways in use and in works 0 
one.of the chi ‘printers in London is 250 tons, 


Tr is stated that a:mass of the best cannel coal of the size of a 
whale contains more oil than there is in that fish. 

Tron paper, of which 700 leaves were included in 
thickness, was exhibited at the Great Exhibition of 1 

AGassiz made a drawing of a fish having seen only a single scale, 
When the fish was found the drawing proved very correct. 

THE heat which would raise 1b. of water through any number 
of degrees of temperature would heat 91b. of iron to the same 
extent. ; 

Ir is stated that the Mississippi is gradually drying up. The 
** June rise,” once as certain as the coming of the month, has 
entirely 

TuE piles of old London Bridge, which were driven yf 
ago, when examined in 1845, were found to be little decayed. They 
are principally of elm. 

Tue height of the highest mountains on the earth would be 

resented on an 18in. globe by less than the thickness of a sheet 
of ordinary newspaper. 

A BALL of iron wei 1,000 Ib, at the level of the sea, would 
be perceived to have lost 2 1b. of its weight if taken to the top of a 
mountain four miles high. 

TuE brilliant prismatic colours of the 1 are attributed to 
the decomposition and reflection of the light by the numerous 
minute grooves on its surface. 

SWEDEN and Norway are slowly rising out of the sea at the rate 
of from one-tenth to one-half of an inch per annum. The west 
coast of Greenland is gradually sinking. 

THE greatest elevation yet attained by man without leaving the 
surface in a balloon is 19,000ft. M. Boussingault and Colonel 
Hall ascended Chimborazo to that height. 

Ir is said that a plan is in contemplation to supply Buffalo from 
natural gas wells at Amberst, ten miles distant. A well now 
sunk flows 40,000ft. of pure gas every day, and five more are 
proposed. 

Ir is stated that the great oyster beds in Long Island Sound, 
Areva, Ta y- in the fcodecine, in 1841, of nano, 

en with s oysters which were being trans to an 
artificial bed. “ 

PROFESSOR ABEL found that hardened steel wire dissolved in 
hydrochloric acid without residue, whereas the same steel in the 
softened state yielded by such action a dark flocculent carbona- 
ceous residue. 

A SUCCESSFUL effort, it is said, has been made to raise vanilla 
in France. The experiment was made in the public gardens of 
the St. Bruno, and the quality is affirmed to be equal to the best 
imported from the West Indies. 

WE are assured that Mr. Evan Hopkins, C.E., has completely 
succeeded in bas ising the Northumberland, and has thus inau- 
gurated a complete revolution in the enormously important ques- 
tionfof the compass equipment of iron ships. 

Ir was suggested by an American, some years ago, to construct 
an immense diving bell for the purpose of an oyster saloon. People 
could then enjoy the luxury of a their own oysters and 
eating them at a depth of six fathoms in Long Island Sound. 

Or the durability of timber in a wet state, the piles of the bridge 
built by the Emperor Trajan over the Danube afford a strikin 
example. One of these piles was taken up and found to be period 
to the depth of three-quarters of an inch, but the rest of wood 
was perfect. 

Ir the earth could be annihilated and everything on it with the 
exception of one man, he would, of course, immediately die for want 
of air; the body in a very short time would be frozen solid by the 
intense cold which prevails in space, and would{continue its flight 
round the sun with a velocity sixty times greater than that of a 
cannon ball. 

THE public income of the year ending the 30th day of June, 
1866, amounted to £67,726,436 Os. 7d., and was derived from the 


one inch of 
861. 


following sources : toms, £21,369,000; Excise, £20,067,000; 
stamps, £9,553,000; taxes (land and assessed), £3,421,000; property 
tax, -£5,777,000; ‘Post-oflice, £4,350,000;’ Crown lands (net), 


£321,000; and miscellaneous, £2,868,436 0s. 7d. 

OaKEN barrels may be prevented from colouring spirit by dis- 
solving one part of ammonia alum and two parts of sulphate of 
iron in one hundred parts. Well wash the casks with this solu- 
tion, boiling hot, and allow them to stand twenty-four hours. 
Then rinse out the casks well dry -~_, and finally give them a 
washing with a thin solution of silicate of soda. 

TuE total ordinary expenditure during the year ending 30th of 
June, 1866, was £66,767,165 18s. 3d., of which £26,168, 4s. 10d. 
was for interest on National Debt, &c. &c.; £1,865,815 13s. 9d. 
for charges on consolidated fund; and £38,733,105 19s. 8d. for 
supply services. There was in addition £600,000 for fortifications, 
being an excess of £359,270 2s. 4d. income over expenditure. 

Symptoms of wholesale poisoning by lead were exhibited recently 
in the western part of Orange a New York, and on an in- 
pay ape being made it was found that in the mill which ground 
for neighbourhood it was the practice to fill up the holes in an 
old millstone by running lead into them. Particles of lead were 
thus ground into the flour, and in the process of baking the deadly 
poison, carbonate of lead, was formed. 

SoME experiments are about to be undertaken at the bituminous 
mines of wabwiller, Bas-Rhin, which, if successful, will be of 
great importance. The Abbé Richard, after a profound examina- 
tion of the geological conditions of the locality, has pointed out 
several spots from which, he affirms, petroleum can be racted 
very advantageously. The abbé has already indicated several 
places in Germany in a similar manner, and invariably with 
success. 

A LITTLE volume on gastronomy, just published in Paris, gives 
the origin of the term “Cordon-bleu,” as applied to a superior 
cook. It says:—‘“‘The Commandeur Souvre, Count 1’Olonne, 
and some other gentlemen who gave —— dinners, were all 
entitled to wear the cordon-bleu; that is, were Knights of the 
Saint Esprit. Their dinners were so excellent that the phrase 


respecting them at last became generally ad: :—‘ Oh, those are 
the feasts of a cordon-bleu.” In the end the same epithet was 


given to any first-rate cook. 

THERE were, according to a return issued yesterday morning, 
2,628 a vessels ent - ‘iene January beh ry 
registered tonnage being 803,449, and the gross tonnage 1,160,777. 
The vessel which stands No. 1 on the register is the Beaver, of 





100 tons, belonging to the Hudson’s Bay Company. She was 
built in 1835, but there are registered steamers much older than 
her. The Commerce of Sligo, a small vessel of 44 tons, was built 
in 1824, and ap to be the oldest regi steamship. There 
hy several other steamers built between that time the year 





MISCELLANEA. 
yee im Soe ponte Maly to gopye a ope: peleatte ene: tits 
A cuanen of vende seared t juggling have recently been 
seized on the coast of N Caroline. ™ nm 
THE Great Eastern was expected to start for the grappling-ground 
on Wi evening or early on Thursday morning. 
Tue burnt district in Portland was acourately surveyed on the 
9th ult., and found to cover an area of three hundred and twenty- 
seven acres, 
_ THe Ttalie says that several thousands of needle guns have been 
sent from Prussia to Florence, and have now been distributed 


among the Italian troops. | 
THE French Governitient advertises for 1,100,000 Sienne 
of saltpetre, to be delivered at the Government man { 


before the Ist of December next. 


ApvicEs from Trieste states that divers are getting up articles 
from the vessels of the Italian fleet which were sunk, and that 
many objects have been brought to light. 

A beershop-keeper has just been sentenced to five years of penal 
servitude for feloniously a a quantity of gutta-percha- 
covered wire stolen by a servant of Messrs, Reed, the telegraphic 
engineers. 

CAPTAIN TYLER’s report to the Postmaster: on the Italian 
route versus the Marseilles route to Egypt Bea the fact, has just 
— ee Parliament by command, The result of Captain 

8} inspection is a decided recommendation of the route by 
y: 


proof of the probable d: 


and even improvement of 
the Atlantic te] i 


jurability 
, it is stated that the line which carries the 
messages land and the Continent has been doing 
a for fifteen years, and can be worked somewhat quicker than 
at first. 

THE expenditure on the Houses of Parliament and 4 
mental buildings at Ottowa up to the 15th of June amounts to 
2,377,734 dols., and the estimated cost of completing them is 
709,477 dols. The cost of annual is estimated at 
55,400 dols.; this includes 19,500 dols. for firewood. 

TuE Pont Royal, the most frequented of the|Parisian bridges, 
has just been covered in one nigh’ wi 9 lk Boe ct een 
compressed by means of a heavy steam roller as to allow of vehi 

early in the followi 


morning without any inconvenience. 
en shall we come up to f 


practice of the Parisians ? 

TuE Valenciennes Society of Agriculture, Arts, and Sciences 
has announced its intention of annually awarding gold, silver, and 
bronze medals for the best papers on matters relating to coal 
mines and mining. The medals are to bear the effigy of Sir 
H. Davy, no doubt in honour of his invention of the safety lamp. 


TuE Liverpool Chamber of Commerce has received an intimation 
from the Foreign Office to the effect that negociations for a treaty 
of commerce between this country and Austria will be resumed at 
the end of three months from the conclusion of peace. ———_ 
to acquire equal rights withjthe Zollverein from the 1st of January 
next. 

Last week the wooden ion of the roof of a large shed, 
known as the “Bessemer B.” department, at the Atlas Works, 
Sheffield, was set on fire by the intense heat from one of the 
furnaces. Fortunately the fire engines were quickly in attendance, 
and the flames were extinguished before they made much 
progress. 

Mer ber ys belt —_ which eve the tp’ extremi- 
ties o' rgia and Alabama, is cov with yellow pine. 
The great railroad from Fernandina to Tallahasse, and which will 
be continued eventually to Pensacola, traverses the finest pineries 
of Florida, and will eventually carry to both ports vast wealth in 
the shape of yellow lumber. 

THE puddlers and other ironworkers at the Mersey Steel and 
Iron Works, who have now been some weeks on strike, have, we 
understand, agreed to sever their connection with the union, and 
upon those terms to resume work. The a ego was rapidly 
replacing the old hands. The head association expended a con- 
siderable sum upon this fruitless struggle 


Wueat generally will this year be a full crop, barley an abundant 
one, oats in most cases thin on the ground, and beans an av 
Should we have propitious weather during the harvest, samples 
will be bold and fine. The grass crop is not heavy, but it has 
been won in excellent condition. Grass pastures throughout the 
summer have been luxuriant, and clover pastures have been extra- 
ordinary. 

In the food department of the South Kensington Museum 
stands the ‘‘ poor man’s filter.” It is an ordinary yt ye 
plugged (not tightly) at the bottom with sponge. A layer 
coarsely —— charcoal, about one inch thick, is placed in the 
bottom of the pot, then another layer of sand of the same thick- 


ness, then pebbles, coarse gravel, and stones are on the 
whole, This forms an admirable filter and one within the reach 
of the poorest. 


From 2,000 to 3,000 men engaged in smelti 
have struck against the proposed reduction of 1 poy cent, in their 
wages. This is in addition to the 10,000 or 12, uddlers and 
others who have previously struck. The Middles h men 
have amongst themselves to accept a reduction of 5 per 
cent.; but this, it is thought, will not be conceded by the masters. 
There is little excitement, and the attitude assumed by both sides 


is passive but firm. 

More failures are reported in the South Staffordshire iron 
trade. Three petitions were filed on Friday in the Birmingham 
Bankruptcy Court, the first being a creditor’s petition i 
Messrs. Daniel, David, and Daniel Offiey, of the Victoria 
Moxley, near Wednes' , and the Grove Works, 
penem the petition of Mr. Samuel C. Rose, of samy Soe Tip- 
ton, ironmaster; and the third, that of a Mr. William Heeley, of 
Birmingham, manufacturers’ clerk. 

ALTHOUGH the te’ h lines are now so widely extended, the 
employment of ps om rohan is not altogether dispensed with. 
The Duke of Richmond objects to having Goodwood Park dis- 
figured by posts and wires, and, consequently, the Electric Tele- 
graph Company em gt ey ee gee Good 
to the telegraph office at Chichester during the races. At the 
recent mi pigeons were employed, and the distance, six 
miles, was flown in it three minutes and a quarter. 

THE directors of the Geesing Seve Hotel (Limited) in their re- 
port congratulate the shareholders on the continued success of 
their undertaking. The trade receipts from all sources duri 
six months oan une 30th, 1866, were £36,270, and after placi 
£2,000 to the it 


iron in the north 


i 


half-year. 
In some of the intermediate picrs of the new Blackfriars 
the t caissons have been sunk and filled in with 
and brickwork, while in others the masonry of has 
commenced. In other parts the divers 
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SMITH’S ELASTIC RAILWAY WHEELS. 


A SET of railway wheels of 
rather novel ion has 
ing on , _— 
way during the 
weeks, we understand 
with very satisfactory results. 
Another set is being 
for trial on the Great .Western 
Railway, and the invention de- 
serves some notice at our hands. 

The novelty consists in the 
body, bes or disc plates bei 
suspe to the tires. Bysu 
an ment the tires are in 
compression, while the body, 

kes, or disc plates are in ten- 
sion, the reverse in principle to 
that at present adopted. | 

In the annexed engraving we 
illustrate the wheel as soos on 
the North-London Railway. A 
is the axle; B, the nave or boss; 
C, C, are disc plates for connect- 
ing the tire with the spokes or 
arms of the wheel; Dis the tire; 
E is a locking plate — to 
the back of the to keep the wheel in its place and to admit of 
self-adjustment as required; F, F, are bolts for fastening the 
plate; G is a hollow axle, through which the ordinary axle is 
passed and on which the i rest; 7 is a collar screwed on to 
the end of the axle; g', g', are collars i on the end of 
the axle ; 9 is a collar or ring to cover and keep the half collars 
g', g', in place; K is an internal boss or nave; L is a shoulder on 
the same to admit of its being keyed tightly in the boss or nave B; 
M is a spiral spring fitted on the axle and confined as required by 
the locking plate E 

_Fig. 1 is an elevation of the upper half of the wheel with the 
disc plate removed; the tire is grooved and the edge or 
flanges of the disc plates are turned inwards and inserted in 
the groove of the tire, the groove being of sufficient depth to allow 
of easy play with elasticity of action and means of adjustment to 
the tire. Fig. 2 is a transverse section of the wheel. The wheel 
is the invention of Mr. G. Smith, jun., M. Inst. C.E., and will 
probably act an important part in promoting the general introduc- 
tion of safe railway wheels. 





THE ATLANTIC CABLE. 


Havine already engraved in THE ENGINEER sectional drawings 
of the sending and receiving apparatus used with the Atlantic 
cable, as well as the chain stopper and other things omitted in 
the books published by the two companies engaged in laying the 
line, it remains only to record the system of testing adopted 
during the last journey of the Great Eastern to Trinity Bay to 
complete the history of the Atlantic Telegraph to this date. 
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In the accompanying engraving it will be seen that the end of 
the cable was connected to a metallic switch, by means of which 
it could be joined to the apparatus to the left, which sent the 
usual constant current, or to the apparatus to the right, which 
is designed either to send messages to the shore or to test for 


faults in the line. The principle adopted to sustain a constant 
test has alfeady been described by us, and the details are now 
given. A battery B has one of its poles connected with the 


earth at E, andits other pole with the cable through the galva- 
nometer G, a convenient angle of deflection being obtained by 
permitting the leakage of any desired quantity of electricity 
through the resistance coils at R. In the engraving the switch 
is represented as connected with the testing and sending appara- 
tus. When sending messages from the ship, the tension of the 
line was altered at will to produce a long or short deflection of 
the galvanometer, by the aid of keys and sending batteries of 
unequal power. For testing, some very delicate and accurate 
sliding resistance boxes were used, invented by Professor Thom- 
son and Mr. Fleeming Jenkin. On shore similar apparatus was 
fixed for testing, but no battery power was employed to speak to 
the ship, a momentary long or short wave of electricity being ab- 
stracted by the aid of a large or’ small condenser from the con- 
stant current flowing through the cable. By these means the 
galvanometer on the Great Eastern could be deflected at will, 
and messages sent from Valentia without battery power, which 
would only be of use in testing for faults. 

In the accompanying diagram, the letters explain the arrange- 
ment of the whole apparatus, thus :—E, earth plates; C, con- 
densers; G, galvanometers; R, resistance coils; K, sending keys; 
B, ce tteries; §, R, sliding resistance coils; P, plugs; and §, 
switches, 

The Terrible and the Albany are now on their way to the 
place of the breakage of the cable of last year, where they will 
moor marked buoys, as guides to future operations. The Albany, 








which has all the necessary appliances on board, will then 
“sweep” for the old cable, and should it be grappled, will not 
then attempt to raise it, but simply attach the grappling ropes 
to buoys. When the Great Eastern, with the rest of the cable 
fleet, reaches the scene of operations it is purposed that the 
Medway shall lift the cable at the extreme west, the Great 
Eastern raise it with less force in the middle, and the Albany 
lift it a little to the east. The Medway will put on most strain, 
and should it break the line west of the Great Eastern, it is 
supposed that the latter ship will get the end on board easily. 
Probably little time will be employed in these attempts, as the 
iron sheathing of the cable must be by this time much eaten by 
the sea water, and it is most likely that in about a month the 
Great Eastern will reappear at Valentia, to under-run the cable 
from that place. 





NEW BLACKFRIARS BRIDGE. 


THERE is no doubt that we are largely indebted to the British 
Association for having caused it to be the “correct thing to 
do” for societies of professional men to pay occasional visits to 
engineering works of interest and magnitude, and to request 
now and then the proprietors of large and extensive mechanical 
and industrial establishments to concede them the privilege of 
the entrée to their premises. Sometimes, but rarely, this privi- 
lege is refused ; but, as the refusal may proceed from reasons 
sufficiently valid to warrant the exercise of a veto, although not 
communicated to the body seeking admission, we will not harshly 
judge these isolated instances. It is possible that, were we 
smarting under the sting of a churlish and peremptory denial of 
a reasonable request, we might not view the matter so leniently. 
As it is, we are about to give a brief description of a visit paid 
by the Society of Engineers on Friday last to the works in pro- 
gress for building New Blackfriars Bridge, and the cordial 
manner in which permission to view the works was accorded to 
them by Mr. Cubitt, the engineer, and in which every facility 
was likewise afforded by the contractors, the Messrs. Thorn, has 
endowed us with a highly commendable spirit of forgiveness 
towards those who may have acted differently under similar 
solicitations. 

Admission was by ticket, and, including a few visitors, over 
seventy were issued by the Society’s secretary. Once inside the 
contractor’s premises, the preliminary proceeding was the photo- 
graphing of the whole party grouped in various attitudes around 
and upon the different stone blocks, balks of timber, odd bits of 
machinery, scattered débris, and working paraphernalia of a 
contractor's yard. As is usual on similar occasions, some 
of the party made surpassing efforts to look dignified and 
imposing, while others endeavoured to assume that non- 
chalant and dégagé air, just as if the world were nothing to 
them, which is seldom attainable under the circumstances. An 
inspection of the drawings, which were available for examination 
during the day, served to render the party conversant with the 
general features, we may say future features, of the structure. 
The main points of difference between the old andnew bridges will 
be as follow :—An increase of the water way, arising from re- 
placing the nine old arches by five new ones ; a decrease in the 
rate of ascent or ruling gradient of the roadway from 1 in 24 
to anaverage of 1 in 39, taking both approaches together ; an 
increase of 33ft. in the total width, and the substitution of 
wrought iron arches for their stone predecessors. The centre 
arch will have a span of 185ft.; those immediately contiguous to 
it, spans of 10ft. less, and those bearing against the abutments will 
fall 30ft. short of the span attained by the central arch. The 
arches will be composed of nine parallel wrought iron ribs seg- 
mental in form, and the rise at the centre will be 16ft. Viewed in 
purely an engineering light, it will not be pretended that any 
great exercise of professional boldness or skill is displayed in 
throwing a wrought iron arch over a span so insignificant as 
185ft., although examples of wrought iron arched bridges are 
very rare. That distance has been far surpassed by even the 
despised material cast iron. The Sunderland Bridge, erected 
nearly eighty years ago, had a span of 200ft., and this is exceeded 
by Rennie’s work, the Southwark Bridge, the centre arch of 
which reaches a span of the magnitude of 240ft., with two side 
arches of 210ft. The railway bridge at Pimlico has arches of the 
same span as two of the new Blackfriars Bridge will have, viz., 
175ft. In designing a metropolitan bridge, it is the architectural 
talent of the engineer which is most severely tried. The general 
effect, the tout ensemble, features of altogether secondary or no 
importance in a railway bridge for example, here call for his especial 
care and attention. Although the segmental form is not that 
most in accordance with esthetical principles, yet we do not 
doubt that the new structure will sustain the reputation of its 
designer, The more favourable gradient causes a reduction 
of about 7ft. in the height of the summit of the new as compared 
with that of the old bridge. This reduction is not equal to 
that effected in the case of new Westminster Bridge, the differ- 
ence of level in the respective summits of the old and new 
structures being nearly 11ft. One of the chief merits of 
Waterloo Bridge, pronounced by Canova to be the handsomest 
bridge in Europe, is that its roadway is perfectly level from end 
toend. In walking over this latter, one is, so to speak, always on 
the bridge, in the case where there is a rise, one never appears to 
to have got on the bridge until far enough advanced to see 
over the top of the rise and to recognise the continuation of 
the bridge beyond. That a rise in the roadway of a bridge is 
a defect is as undoubtedly true as it is in many instances 
unavoidable. The proportion of rise to span in the future bridge 
will be 1 to 11°5, and is rather above the average, as the following 





remarks will demonstrate :—That of Pimlico railway bridge is as 
1 to 10; Southwark, 1 to 10; Sunderland, 1 to 6°5 ; and Vaux- 
hall, 1 to 7. The flattest iron arch erected was built by Rennie. 
It has a rise of only 4ft. with a span of 100, the ratio being as 
1 to 25. This was decidedly a bold and successful attempt, and 
is probably the flattest arch in existence. The spandrils, filling 
in, buckled plates, transverse and longitudinal girders, —— 
ment of co seg and other details of Blackfriars Bridge will 
very similar to those adopted in the present Westminster Bridge. 
Standing upon the uppermost beam of one of the huge trusses 
carrying the steam travellers, and ing the eye below and 
| ngs down the banks of the river, one is forcibly reminded 
it, to whatever extent timber is superseded by iron in perma- 
nent constructions, it is well nigh omnipotent in all those in- 
tended for temporary purposes. In addition to the forest of 
balks, wooden stays, ties, upright and longitudinal beams pre- 
sented to the view underneath, there is the temporary timber 
bridge close at hand doing duty for the future one. Further 
down the stream there is the scaffolding of the nearly finished 
Cannon-street railway bridge. Higher up the enormous 
amount of timber used in the -construction of the two 
embankments far exceeds that used at either Cannon- 
street or Blackfriars. It is perhaps fortunate that a 
permanent substitute has been found for timber, for other- 
wise it would be difficult to say where it would all come 
from; as it is, there is considerable difficulty experienced in 
obtaining sound balks much over 12 x 12. The foundations for 
the abutments were got in in the ordinary manner; a dam was 
constructed enclosing the area, the bed of the river excavated to 
the required depth, averaging about 20ft., a bed of cement 
concrete about 13ft. in height laid in, and the solid brickwork 
started upon its surface. The City side abutment is up to 
Thames high-water mark, and that of the Surrey side to the 
springing of the arch, one of the skewbacks, weighing nearly 
eleven tons, being set. At the back of the north abutment a 
portion of the old Fleet sewer is visible. The foundations for the 
piers are sunk in a somewhat different manner to that of those 
of the abutments. Wrought iron caissons, in sections, are sunk 
into the bed of the river; upon these are erected successive 
lengths of caissons, until the whole forms a huge cofferdam 
composed of sections equal in the ‘aggregate to the area of the 
pier, and 45ft. deep from top to bottom. The caissons are 
sunk into the bed of the clay by the combined effects of 
weighting the top and excavating the clay from the inside 
during the process of sinking. It does not appear that 
there was any difficulty experienced in getting them down 
properly. Whenever there was any tendency evinced to 
heel over, a little extra weighting on the opposide side soon 
brought them back to the plumb. When once down, the area 
is dredged out to a depth varying from 18ft. to 23ft., cement 
concrete filled in, the brickwork commenced on top and carried 
up to about 4ft. below Thames low-water mark. At this 
point the masonry starts, and is of course continued up to the 
springing of the arch. The heart of the pier is of brickwork, the 
ashlar work constituting the facing. The iron caissons are left 
permanently in the river up to the level of 4ft. below 
Thames low-water mark. The upper lengths are removed as the 
work proceeds. Some idea of the weight of these caissons may 
be obtained from the fact that the lowest sections weigh 90 tons. 
Notwithstanding their enormous weight they are lifted up entire 
and hoisted upon the temporary stage erected over the site where 
they are to besunk. With the omission of the bearing piles, the 
principle of these pier foundations is similar to that adopted by 
Mr. Page in the Westminster Bridge. They both virtually eon- 
sist in enclosing the foundations in an iron box, so that any 
future spreading or escape of the bed of concrete is altogether 
prevented. Mr. Page employed cast-iron and granite slabs to 
form the enclosing medium, instead of wrought iron, as in the 
present instance. We are inclined, on the whole, to give 


the preference to the former method, in point of eco- 
nomy. In those lengths of the caissons which com- 
mence from the top of the permanent lengths left 


in the bed of the river, and which are removed on the comple- 
tion of the superstructure, Mallet’s buckle plates are used. Con- 
sidering the very efficient manner in which the caissons, as frames 
or mere shells, are braced and strutted, the employment of this 
peculiar description of plate, were it not that they are to be used 
in the flooring of the bridge would be a superfluous pre- 
caution, more especially as, for some reason or other, apparently 
inexplicable, the raised portion or crown of the plate is turned 
inwards. When the water is once pumped out, there is 
absolutely no pressure exerted upon the crown of the plates, 
and before it is ejected from the interior of the caisson the 
exterior and interior pressures are equal; neglecting the addi- 
tional pressure on the outside caused by the tide. An examina- 
tion ofthe diver’s dress followed, and excited much interest. 
In addition to the weight of the helmet and breastplate, the 
sub-aqueous uniform comprises two chest weights, as they are 
termed, weighing each nearly 28 Ib., and also the soles of the 
boots are coated with lead nearly an inch and a quarter in thick- 
ness. Reflecting upon this enormous load required to sink a 
man and keep him under the water, one would almost imagine 
that it would be impossible to be drowned under ordinary cir- 
cumstances, and only to be accomplished with great difficulty, 
and at the cost of much agony to the victim. Probably it was the 
knowledge of this fact that made the immortal dramatist put into 
the mouth of the unfortunate Clarence the words—“ Oh, Lord ! me- 
thought what pain it wasto drown!” Pier No. 1 is nearly up to 
the level of the masonry, and the foundation of the others are in 
various stages of progress. The character of the masonry 
executed in the abutments is of a very superior description, 
and the work throughout reflects great credit upon the 
contractors. A vote of thanks to Mr. Cubitt, the engineer, 
Messrs. Thorn, the contractors, and their respective repre- 
sentatives, Mr. Penrice and Mr. Bryant, was put and carried 
unanimously. It is only due to the latter gentlemen to add that 
nothing could exceed the empressement and professional cordiality 
with which they received the visitors, and the unflagging atten- 
tion they gave to the numerous and oft-repeated questions put 
to them. A short ramble over the works concluded a visit both 
interesting and instructive, and we can only echo the hope 
expressed during the day, that it may be followed at some 
future time by another to the same locality. 





INDIA-RUBBER AND GUTTA-PERCHA.—The amount of caoutchouc 
or india-rubber imported into the United Kingdom seems to be 
steadily increasing. The sum at which the caoutchouc imported 
in 1865 is valued is greater than any other preceding} return. 
viz., £530,538. In 1854 it was only £250,362, and in 1857 and 
1858 it averaged as low as £130,000. The importation of that 
analogous resin, gutta-percha, has also increased largely. —-_ 
the amount imported in 1856 was valued at only £62,228, in the 
year 1864 no a0 than £275,000 worth entered the kingdom. 
This is the largest amount to which the importation has yet 
attained, and there is no doubt that it was abnormally excessive, 


| as although in the other two preceding years, 1862 and 1863, the 


imports of gutta-percha reached the respective values of £195,000 
and £225,000, they fell to but £160,565 in 1865, 
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regarding 
the above (inserted in THE ENGINEER of June 8th), I beg now to 
lay before you two sketches of a centrifugal pump, d ed in 
accordance with my views on the subject. The sketches are 
taken from the working drawings of a pump capable of 
delivering about 200 gallons per minute. One of these gives 
a section along the centre line of the pump spindle, the other an 





latter is shown right above the suction pipe on the highest part of 


the casing, partly because it thus gives a very steady sup to 
the delivery ep ane prin 4. order to facilitate op dis- 
charge of any air may find its way into the casing, the pre- 


sence of air in the latter being most detrimental to the aap aed 
working of centrifugal pumps. The outlet may, however, be put 





interior view at right angles to the former, with one-half of the 
casing removed, but the working disc in its place. A is the rotary 
disc, keyed on to the spindle B, which is supported by two long 
bearings in the pump covers, and a third one on an outer bracket. 
The floats or arms of the disc are shown of a nearly radial form, 
leaning slightly forward on reaching the periphery, as explained 
before. In cross section the two side flanges of the disc, enclosing 
and revolving with the arms, approach each other as they near the 
outer edges of the arms. This is done in order partly to more 
easily unite the two streams of water entering on both sides, as 
also to give the proper area, thus preventing any loss of power on 
account of sudden changes in the speed. 


tra! 





in any other suitable position. The working disc, with curvea 
floats and straight side flanges, as used in the ‘‘Appold” pump, 
can be made frictionless, by means of the outer circular joint 
of contact with the casing, with equal facility to the one illus- 


I trust that, with the help of the sketches and description, as 
well as the explanations given in my former letters, I have made 
myself clear in pointing out the advantages of the frictionless 
disc. I thank you for the courtesy shown by the insertion of the 
above. JOSEPH BERNAYS, 





ERICSSON’S 13IN. WROUGHT IRON GUN. 
Srr,—I forward for insertion in your pages a drawing and 
description of Ericsson’s 13in. wrought iron gun as lately con- 
structed in America. This gun, so far as it has been tested, has 


18, oie, Russell-square, London, 
July 16th, 1866. 
charge, 751b. The trunnion band had only been designed for a 


maximum elevation of 9 deg., and the great elevation of 35 deg. 
was adopted under protest from the designer. 
This’ gun, like all wrought’iron guns, shows some fissures in the 


LONGITUDINAL SECTION 





been highly successful, and has sent a spherical shot through a 
distance of six miles. The barrel is strengthened by forcing over it by 
hydraulic pressure washers of wrought iron, and the core or solid 

of the gun is thus put into compression while the washers are 
putintoextension. Ericssonisnow about to construct 20in. wrought 


E VIEW OF 


*RANSVERSE SECTION sip 
TRUNNION HOOPE 





iron ome upon this principle, his most recent improvements on 
which have lately been patented in this country. The principle 
of construction of this gun is one which will commend itself to 
the intelligence of your readers, and it is in every way worthy of 
the reputation of the first m ician of the present day. 
JoHN Bourne, C.E. 
Official Trials of Ericsson’s 13in. Gun. 

This gun has undergone two official trials, each trial being made 
with the determination on the part of the ordnance officer to burst 
it, the quickest burning powder known having been in each case 
employed. The first trial, which terminated with 75lb. charges 
and 35 deg. elevation, was reported quite successful. The second 
trial terminated by the trunnion band opening; elevation, 34 deg., 





chamber, but not the slightest external change of form, The 
core has longitudinal fibre only, being welded up from bars. The 
bursting strength of the gun depends on’ the plate rings alone, 
each jin. thick, made of rolled plates as fibrous as the best iron 
wire, and put on ~ hydrostatic pressure. The interior of the 
gun is not a core, but a series of cylinders, each 12in. long. A 
new trunnion hoop has now been applied, and the gun is again 
——_ for duty. icsson guarantees that this gun shall stand 
100 1b. cl , and there is no doubt that it is the strongest and 
most reliable gun in the world. In his latest form of gun the 
trunnion hoop is superseded by other arrangements. 


Strength of Ericsson’s 13in. Wrought Iron Gun, 

In order to determine whether the application of — or hoops 
is necessary to give an equal resisting power in every direction to 
the metal of large guns, we must first ascertain if the core is 
capable of sustaining the — ee force of the powder alike 
longitudinally and transversely. Obviously the core may 
destroyed in three different ways, first, the bottom of the chamber 
may be forced out; secondly, the core may be pulled apart through 
the transverse plane; and, thirdly, it may be split through the 
central longitudinal plane. If we assume the maximum pressure 
produced by the ignition of the powder to be 30,0001b. to the 
square inch, the maximum force acting on the shot and reacting 
on the bottom of the chamber will be 30,000 x 132°7in. (area of 
bore) =,3,981,000 Ib. The circumference of the bore being 40°8in., 
and the depth of the metal at the base of the chamber being 36in., 
the area of metal—the cohesive force of which must be overcome 
in forcing out the bottom—will be 40°8 x 36 = 1,468 square inches. 
This, divided in the force of 3,981,000 lb. exerted inst the 
bottom of the chamber, shows that a tensile stre of only 
2,710 lb. per square inch will suffice to prevent the internal 


pressure from forcing out the bottom of the 

Let us next consider if the core can be pulled a through the 
transverse plane by the stated force of 3,981,000 lb. acting against 
the shot and reacting against the bottom of the chamber. The 
core being 29}in. diameter, and the bore 13in. diameter, the area 
of metal in the said plane will be 671°9 — 132°7=539'2 square 
inches. 1f we divide this in 3,981,000, it will be seen that a 
tensile force of 7,3601b. per square inch will suffice to prevent the 
internal pressure from pulling the core apart through the trans- 
verse plane. 

















the core apart 
through the transverse plane will inevi split through the 
a plane—hence the application of the rings to prevent 
su eee Theelement of resist dstrength resulting from 
ertia of the matter contained in the core has been omitted, 





the i 
as its tendency to prevent splitting through the longitudinal plane 
is quite insignificant. It should be borne in mind that the fibrous 


nature of the plate | nearly doubles their tensile er as 
com) with the metal of which the gun is composed. It will 
be obvious on reflection that the plate rings not joining each other 
accurately does not affect their power to bind the gun and prevent 
its splitting. It may beshown that such rings could be applied 
of sufficient width to prevent the gun from splitting if filled 
with powder from end toend. The p mat nec plan of building 
up a mass of iron ina spiral form and afterwards welding it to- 
gether is futile, as the intense welding heat unavoidable in process 
utterly destroys the fibrous nature of the metal, to say aothin g of 
the impossibility of insuring a sound weld in every part. Con- 
sidering the results which have attended the several trials of 
wrought-iron guns of large calibre built on the Armstrong system, 
no doubt remains as to their reliable character. On the other 
hand, careful investigation will show that by the application of 
thin plate rings an absolutely safe gun may be produced—not 
merely because the metal in these thin rings may bo made as 
strong and fibrous as that of iron wire, but because such fibrous 
metal does not suffer from the vibrations attending heavy charges 
of powder. A bar composed of crystalline iron may possess 
greater tensile strength than another bar composed of fibrous iron, 
and yet the former will break before it has been subjected to the 
hundredth part o! vibration which the latter will stand without 
perceptible injury. 

We are sorry that our correspondent has not supp us with 
definite information as to the total weight of powder burnt 
during the tests. As the statement stands, it is impossible to 
form any idea whatever of the merits of Mr. Ericsson’s gun. 
Thus our own 12-ton gun will stand 75lb. charges for several 
rounds, Whatis required is a which will fire a great number 
of heavy charges, not a gun which will fire but one or two. Is 
our correspondent certain that the gun described is constructed 
on strictly novel ee We may be mistaken, but we fancy 
= my read a description of a very similar gun ere now. — 
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NAVAL ORDNANCE, 


Sir,—At this time, when questions relating to the defence of 
our country have peculiar interest, I beg again, with your kind 
permission, to call attention to the system of gunnery concerning 
which I addressed you last year. First, however, I will as briefly 
as possible compare the existing systems of rifled and smooth- 
bored ordnance, and will suppose the to be of the same 
calibre and weight, and fired with such charges of powder as will 
strain them —7. The elongated shot from the rifled gun will 
consequently be of about two and a half times the weight of the 
spherical shot for the smooth bore, and will be fired with c 
of powder of but about half the weight of those fired with the 
round shot, over which it will have on the one hand the following 
a :—First, greater accuracy, due mainly to the rifling ; 
second, longer range, as offering to the resistance of the atmo- 
oe during its flight a smaller area in proportion to its weight ; 
third, larger capacity for the bursting charge, when a shell. The 
round shot for the smooth bore will have, on the other hand, the 
following advantages over the elongated projectile for the rifled 
gun :—First, greater initial velocity, on account of the er 
charge of powder and the ‘smaller weight of the shot, and 
by reason of the absence of the friction and retardation produced 
by rifling; second, greater penetrating and smashing power, on 
account of greater velocity; third, a lower trajectory, by reason 
also of superior velocity; fourth, ag facility of loading, prin- 
cipally owing to its less weight; fifth, less wear and tear of gun. 
consequent on the absence of rifling, and on its less weight. 
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Above are sketched two projectiles, the one for a rifled gun 
and the other for a smooth bore, each of which is of the 
weight of the solid spherical cast-iron shot that would be fired 
from these guns, and its transverse sectional area half of that 
of the bore of the gun, and is surrounded for part of ite length 
by a casing of papier-miché, or some other strong but light mate- 
rial of a non-perishable nature, at the rear end of w 
or that next to the powder, is a ring of mild steel, of such s' 
that it will not be broken or injured by the force of the e i 
The outside of each casing fits the bore of the gun with only the 
necessary windage, and the inner surface fits the projectile. The 
projectiles and casi Se peg immediately on leaving the gun, 
which separation is effe by the resistance of the ere. 
These projectiles, like the spherical shot for the -bore, 
eter o lagoon pepe SO ee Omen the 
powder whilst in the gun; but at the same time present a small 
— their weight to the resistance of the atmo- 
sphere during their flight, as does the elongated projectile for the 
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rifled gun. Fa 


ae other two, 
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aes of a twist ete wey tly, too— rest 4 
gradi im @ rotary movemen' a jectile, w! i 
only Rulsnuertendiing the senate, tame @ tar tons eriede 
gun at the first instant of the explosion than 
there is the full amount of rotation is at once given to the 
which then traverses the gun with a ‘orm twist, 
ps Dover who saree & Nam Swish, oo, wie equal 
3 there is a power by friction in changing 
the form of the shot the whole of 
bore of the gun, when with an 
friction is the cause also of great wear and tear of 
tho oough ee aulning Suns i one Band, sliown he 
jectile to move most 'y at the first.instant of the explosion, yet, 
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its passage through the gun; but the projectile not having any ribs | 


or projections fitting into ——— grooves or recesses in the 
interior of the casing, but > instead perfectly smooth 
will be inclined at the first instant of the explosion to move forward 
without any twist, the casing rotating on the projectile; but by 
the time the two have reached the muzzle, the friction between 
them —which friction may readily be increased or reduced—will have 
caused the rotary movement of the one, to be fully transmitted to 
the other, the casing, therefore, will have a uniform, and the pro- 
jectile a gaining twist. Whence it appears that the system of 
rifling I propose, possesses at once the advantages, and is at the 
same time free from the disadvantages, of both the uniform and 
gaining twists. 

For various reasons I would recommend a three-grooved gun as 
that best adapted to this system; one distinctive feature of which 
would be lightness in proportion to calibre. 

Since rotation must be imparted to any elongated shot with a 
smooth-bored gun it becomes necessary to utilise for this object 
either the resistance of the atmosphere, the force of the explosion, 
or both combined. I prefer the first of the three means. I am 
aware that there have various attempts made to give rotation 
to an elongated shot by the resist of the atmosphere, the pro- 
jectile being for this object ved in the direction in which it is 

tended it should rotate, which efforts have hitherto turned 
out practically to be failures, The following are the chief causes 
that have led to this result :—First, instead of there passing down 
the grooves of the shot a continuous stream of air during its 
flight, it carries with it a certain quantity of still air, which, so to 

ak, fills up the grooves, or at any rate partially so; secondly, 
the non-driving edge of such grooves or ribs would beat (more or 
less according to their form) against the air like a fan, thus retard- 
ing the rotary movement, causing at the same time great lateral 
deviation. 

I propose, as shown in the sketch, to form on the cylindrical 
part of the projectile six or eight spiral grooves, surrounding it 
when grooved, for the whole or part of its length, by a strong 
metal tube, which is firmly] attached to and remains on it during 

ight, or in other words, forms part of the projectile. The 
tube may taper externally from front to rear. The grooves there- 
fore are enclosed at their sides, but are open at each end for the 
ingress and egress of the air. 

In this way I can insure the rush of air down the grooves neces- 
sary to cause effective rotation, the metal tube rendering the 
surface of the soar at the same time perfectly smooth and of 
a form adapted to rotate freely in the air. 

In this projectile, as well as in the one for rifled ordnance— 
more especially in this, however—I place the centre of gravity 
somewhat forward. 

The advantages offered by this system—which is applicable to 
guns of the largest calibre, such as are required for naval and 
coast battery service, but not for field artillery--are greatly 
increased range and penetrative power, combined with greater 
facility of loading anf less wear and tear of 

I may mention, in conclusion, that I have here, and in m 
former letters, described but one of several methods by which 
this invention may be practically carried out. 

JOHN WARD GIRDLESTONE. 

5, Duke-street, Westminster, S.W., 

August Ist, 1866. 








THE ATLANTIC CABLE, 

Str,—As some misapprehension still exists as to the real speed 
obtainable through the Atlantic cable, it may be stated that while 
more than 2,000 miles of line were coiled in the tanks on board 
the Great Eastern, from five to six words per minute of any ordi- 
nary newspaper matter were, without the aid of a code, = 
frequently sent through the whole length of cable and read with 
ease. I have seen it done, so know that the work was frequently, 
fairly, and honestly performed, before independent witn , such 
as dre rarely admitted on the Great Eastern by the cable makers, 
and then only as unwelcome guests. Such being the ascertained 
rate of transmission, Mr. Varley and Professor’'Thomson concluded 
that when the cable should be uncoiled, and laid in a straight line 
in the cold water at the bottom of the Atlantic, with the unneces- 
sary surplus length cut off at Heart’s Content, eight words per 
minute might reasonably expected. For this reason there 
appears to be no ground for doubting the allegation of the con- 
tractors that 7°36 words per minute have been sent through the 
finished line, and that as the two consulting electricians get their 
new machine more accurately arranged, a greater speed will be 
reached. It must be remembered that the galvanometer needle 
at the further end of the cable weighs but a few grains, and that 
it requires time to arrange the sending apparatus and battery 
power to govern the motions of such a tiny needle suspended in 
another hemisphere. It must be understood that the speed here 
mentioned has been obtained only with the new sending machines 
of Messrs. Thomson and Varley, as no others yet tried have suc- 
ceeded in passing through as many words by one-third in the same 
time. The Atlantic Telegraph Company, very wisely, will not 

" allow more than twenty-four cells of a Daniell’s battery to be used 
with the cable, and prohibit the use of induction coils, as the 
first. cable was no doubt rapidly killed by the intense currents used 
when once the conducting wire be exposed @ little to the sea. 
The weak battery power now permitted to be used, which will 
scarcely give a perceptible electrical shock, almost necessitates the 
use of the delicate reflecting galvanometer as the receiving instru- 
ment; but any inventor who can obtain greater sending a 
would of course be received with open arms by the shareholders. 
At the same time, when electricians like Mr. Varley and Professor 
Thomson have been experimenting for five years with an artificial 
line at Beckenham, constructed to give the same amount of induc- 
tion and resistance as the Atlantic cable, and when, moreover 
they have had long experience with the capabilities of the finished 
cable itself, inventors coming later into the field do not stand a 
bar yd chance of greater success. 

The directors, now in the full tide of success, can afford to stand 
a little criticism, and I quite agree with you that they had better 
now publish Mr. Varley’s report, and sashes a clean breast of the 
facts of the last expedition. DELTA. 











ARMOUR PLATING. 


Srr,—In dealing with the question of ‘Our Defences” last 
‘week, you were pleased to notice the favourable official reports 
that have been made by the Iron Plate Committee, on the system 
of armour embodied in the Chalmers’ target. You will, perhaps, 


Thus are combined in one system the advantages pos- . 





do the navy some service if you can assist me to correct an error 
that-seems to prevail in official circles this” : of 
armour, the otigts of which is ponte natte the Siberia — 


—) desires me to the receipt of your letter 

of the 15th instant, and to return the report from w accom- 
directs me to observe that you have evidently misunder- 

stood the last of report, the meaning ef which is, that it is 
impossible to your system to ships now building under contracts founded 


apply 
upon. a different system of i 
SV RN Pat hh eo D 


J. Chalmers, Esq. 

The “report” here referred to. was a ‘‘submission” of the 
Controller of the Navy to the 
Board of Admiralty, and the 
error lay in stating that, 


Wee 
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AS dome? 
iy On the contrary, this system 
can be appliga to any armour- 
plated , a8 the annexed 
sketch of the Hercules’ armour 
will show, by simply using a 
compound backing of alternate 
layers of timber and iron in- 
stead of a backing of timber 
only. The lower half of the 
sketch represents the armour 
of the Teseches as designed 
by Mr. Keed. It has an 8in. 
armour plate, A; 12in. of wood 
backing, B; a Ijin. second 
plate, C; and 26in. of a timber 
cushion D, outside of the skin 
plate E. To adapt the armour 
of the Chalmers target to the 
Hercules, it would only be 
«mecessary to use a 6in. instead 
of an 8in. plate, and distribute 
me Mevenee of oe ion in the 

acking. e chi vantages 
which the system represented 
in the upper half of the sketch 
—- over the lower, are, 

tter resistance to shot and a 
stronger ship’s side to resist 
the crushing blow of a ram. 

It may not be too late yet 
(with Mr, Reed’s acquiescence) 
to secure for this powerful ship 
these paramount advantages. 

JAMES CHALMERS, 
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London, August 7th, 1866. 





DO MONITOR TRUNKS CONDENSE OR SUPERHEAT ? 


S1r,—I concur with yourself, Mr. Isherwood, and others, in con- 
sidering large trunks in steam engines a disadvantage; and, 
although there can be no doubt, I think, that your correspondent 
‘** E.” is strictly correct in saying that the friction to which piston 
rods and trunks are subjected raises their temperature as much 
above that of the steam as to cause them to superheat instead of 
to condense, yet this very supposition implies a sufficient loss of 
power in friction to ler trunks of large size ineligible, since 
whether the loss is one of power or of heat, comes to much the 
same thing. At the same time the amount of loss resulting from 
the use of hollow piston rods in the monitor engines of sufficient 
size only to permit the angulation of the connecting link must be 
so small as to be quite inappreciable, while the symmetry and 
compactness attained by that arrangement are visibly very great. 
It is one misfortune of men of genius like Ericsson that they are 
often so much ahead of their contemporaries that they cannot be 
followed or understood except by a very narrow circle. But in the 
end the ‘‘ugly duck” is found to be a swan, and mankind then 
begin to wonder at the want of perception which has been 
manifested by its less gifted associates. }. Every engineer of any 
experience must have seen the tallow used to lubricate the piston 
rod of an engine boil from the gland having been screwed mate 
tight, or from the piston rod being somewhat out of truth—a 
fault which, in the old form of side-lever marine engines, with 

arallel motion liable to mal-adjustment, was by no means unusual. 
co lately received some remarks 6n this subject from a friend 
in America, and they seem to me so pertinent and conclusive, 
that, with your permission, I will here transcribe them. 
JOHN Bourne, C.E. 
August 7th, 1866, 
Superheating Action of the Monitor Trunks. 

“IT have often been surprised to find that engineers of great 
experience do not know that the piston rod of a steam engine is 
always hotter than the steam; yet in many low pressure expansive 
engines the steel piston rod has a straw colour from the over- 
heating caused by the stuffing-box being screwed up a little too 
tight. Respecting the monitor engine, it is incorrect to compare 
its small hollow piston rod, only large enough to admit of the 
slight angular movement of the link with the Penn trunk, which 
accommodates the vibration of the main connecting rod. Again, 
the monitor hollow piston rod stops against the piston, so that 
there is no circulation of air through it. Again, as this hollow 
piston rod overhangs with its weight the cylinder cover on the 
outward movement, it is nceessary to keep the packing pretty well 
screwed up. We have more than once had the packing almost 
charred round the hollow piston red of our vibrating lever engines. 
Nor is it possible to have a steam-tight joint and a good vacuum 
unless the packing is so tight as to keep its hollow piston rod (mis- 
named trunk) at a higher temperature than that of the entering 
steam.” 





STEAM AS A FIRE EXTINGUISHER. 

Srr,—-When we reflect on the enormous losses occasioned by 
fire in oilworks andstores, sugar-refineries, naphtha works, woollen 
and cotton factories, and other valuable properties, where inflam- 
mable goods are manufactured or stored, not tospeak of steamships 
and the lives which have been lost at sea through fire—when we 
think of the puny effects of the ordinary fire-engines, towards 
saving those properties from destruction (especially in the case of 
sugar-refineries and oilworks, where to pour on water is only to add 
fuel to the fire) or when we bear in mind the enormous premiums 
exacted by insurance companies to cover these risks, it is astonish- 
ing that attention has not sooner been directed towards a fire- 
extinguisher, at once safe, certain, and prompt, and which can be 
made available at a comparatively small expense in almost all the 
cases above-mentioned; in short, in every instance where steam is 
employed on the premises, either as a motive power or for heating 


UL l 
, Three cases in particular have been the occasion of janine oe 
attention more immediately to the subject. The first being 
the total destruction —— of a large sugar-refinery in Glas- 
gow, situated on the ks of the Firth and Clyde Canal, 
in which case the quantity of water poured on the burning mass 
was so great as to fill the basement storey up to the height of the 
window sills, and yet was of no avail whatever in staying the m4 
gress of the flames, which were only extinguished when at last 
there was nothing more to burn. : 

The second case was that of a mail steamer belonging to the 


— pipe leading from 





with bales of cotton, cover the 
we © the well. ter, in endeavouring to 
sound well, unfortunately broke a naphtha lam anata Se 
cotton, whi rye gory, h defied the efforts the 
oe vache weedie har erty t es 

passing vessels, many lives might have heen sacrifi 
in a manner so horrible that the very thought of it is sufficient to 

cause the most callous % 

The third case was one which in Glasgow only lately, 
which resulted in the total destruction of a panda 
brigades 


but onl 
— hea 
ings ing extent, althoug! 
pees ape pgs: etic weber } the burning pile. 
ject i investigation, and will 


amply an extensive series of exp ts; the result of 
those made by myself may be brietl a tes 





First. That the effect of steam when blown into any apartment 
2s © © sot Se ae extinguish the fire by 

epri it of the oxygen jon. 

aol t the a) nt or 4 must be comparatively 


close, in order that this may be effected quickly, 


Third. That the size of the steam-pipes employed must be pro- 
portionate to the size of the nt, to the extent of the air 
pasesgee, and to the pressure on ' boiler whence they are 
su 

Pourth. That these steam 


agg be arranged thus: a 
the’ to each;apartment of the 

uilding, or ship, as the case may: be; that they should have the 
ends open, and each pipe ought to: have a se valve or cock 
within reach of the pisses in ¢harge of the boiler. 

Fifth. That in case of. the roof or ceiling of the apartment 
being only ially air bya or having ventilators or other air 
passages, it will be best to the steam pipes enter about half- 
way between the floor and roof....In case of the ceiling or roof 
being air-tight, the higher up the mouth of the pipe can be made 
the better. a 

Sixth. On the discovery of fire’im any apartment, as soon as 
every person has been removed from it the doors to be shut and 
steam blown in as quickly as emp one the result will be, in every 
case where proper attention been paid to the construction of 
the building and the arrangement of Pipes, that the fire will 
be instantly and completely exti Wye 

Allow me to mention two cases in point. ‘In the case of the 
boiler of a locomotive engine getting short of water, a lead pluy, 
of not more than one inch in diameter, is melted out by the actior. 
of the fire, and the fire is instantly extinguished by the steam, 
although a large extent of furnace is open to the air, aided by 
= — draught caused by the steam exhausting into the 
unne! 

The second case is one which came under the writer’s personal 
observation, and in which a large woollen factory was saved from 
imminent destruction by the means apes in this paper. The 
roof of the —- containing a wool-scuuring machine caught 
fire, and the es were extending with alarming rapidity ; one 
of the mechanics employed at the factory took a large hammer, 
and broke the steam-pipe used for heating the water for scouring 
purposes, then rushed to the doors and shut them close, the re- 
sult was that the fire was extinguished in a few minutes, with no 
further loss than the roof of the 2; ent, which was damaged 
to such an extent as to necessitate its rem 

Had the fire not been arrested ‘thus 
property, worth between £20,000 and 
destroyed. 

Steam, as, a fire extinguisher, possesses many and very great 
advantages over water. 

Suppose a steamer fitted with these pipes to take fire at sea, all 
that is necessary is to keep the hatches down and open the stop 
valve on the pipe leading to that section of the vessel where the 
fire has been di and it will be extinguis 


romptly an amount of 
,000, might have been 


ished in less time 
than it would take the crew to get their buckets and fire-hose 
ready for action. The steam will f per to every nook and 
cranny, even among a closely-stowed and inflammable cargo, and 
will expel overs particle of air, and thus stifle the flame; whereas, 
to cut the decks and lift the hatches, in order to get the water 
apparatus applied, only feeds the owen 5 age more ample 
alr passages, and, besides, is a work in ig difficulty, danger, 
and delay, in case of a gale, when the vessel is pitching about or 
rolling, and the crew have —_ to Pd to keep their feet, not to 
mention ing water and working fire-pumps. 

As. regards bull dings the case is not different, for the windows 
and doors that have to be broken or opened, t® get the water ap- 
plied effectually, only serve to give more air to the fire, which in 
too many instances takes all the exertions of the fire brigades 
merely to confine its ravages within the walls where it originated. 

I am glad to be able to state that the matter is at last 
engaging attention in certain quarters, for the two splendid mail 
steamers lately built for the French Transatlantic Company, by 
Messrs. R. Napier and Sons, of Glasgow, have been fitted out with 
a steam fire apparatus on the principle recommended above, and the 
rapidity with which the large holds of these vessels can be filled 
with steam by a comparatively small pipe, would convince the 
most sceptical on-looker that, should fire break out among their 
cargoes, it could not continue many minutes after discovery. 

I don’t see why our large British steamship companies should be 
behind their French neighbours in this matter; and I hope the 
day is not far distant when the matter will be gone into in a prac- 
tical manner by the Board of Trade, the Admiralty, the various 
insurance companies, and by all owners of property where the 
xisk of fire is great and steam convenient. d 

A very simple and comparatively in ive steam fire-engine 
might be constructed by mounting a boiler on a carriage, 
and fitting it either with a patent injector or a small donkey 
engine for the feed-water. e steam could be kept up night 
and day, at a pressure of say 101b. per square inch. A set of 
flexible steam pipes would complete. the apparatus, and many a 
fire might be extinguished by its aid without the usual attendant 
damage to property through being flooded by water. Ww. 





AN IMPERIAL INVENTOR.—It is reported in the “ higher circles” 
of the manufacturers of small arms that the principal reason for the 
in furnishing the Frencliarmy with breech-loaders consisted in 
the Poat that Napoleon III. himself ‘was trying to scheme a breech- 
loader... ‘This is not improbable, as several military inventions 
have been accredited to him. We have ourselves seen some 
strange contrivances being made for his Majesty’s French engi- 
neering workshops, and while in England, in the midst of his 
pursuit of pleasure, Prince Louis Napoleon found time for many 
mechanical and. chemical experiments. 

THE ConstrucTion oF Surps.—Sir J. Pakington, First Lord of 
the Admiralty, has stated that there are seven vessels building 
on the same lines and dimensions as the Amazon, and the board 
are now anxiously e ed in considering whether or not the 
var bow given to the Amazon is or is not of the most 

irable shape. The impression of the board is that that bow 
has not been successful, and that it is desirable to introduce a 
change; and a ¢ , therefore, will be tntroduced in the con- 
struction of such of the. ships in question as are not too far 
advanced towards completion. The Board of Admiralty are fully 
prepared to consider any suggestions which may be laid before 
them for fully testing the new p oe of shipbuilding introduced 
by the late board, and adopted in H.M.S8, Bellerophon. 
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THE FUTURE WATER SUPPLY OF LONDON. 

Our readers will remember that, some time ago, we 
brought under their notice thé project of Mr. Bateman for 
the supply of London with water, which he proposed to 
bring from the Welsh hills, a distance of about 180 miles. 
Last week. Messrs, George Mees. ary Hemans and 
Richard Hassard issued a small pamphlet containing their 
proposal for the supply to London of water from the lakes 
of Cumberland. eir proposal is even more ening 
than that of Mr. Bateman, inasmuch as the indi 
source of supply lies at a distance of 240 miles from the 
metropolis. ey believe, however, thatwhen the subject 
is fully investigated, it will appear that their project—al- 
though involving an apparently larger outlay in the first 
instance—will, from the absolute certainty of the rainfall, 
the extraordinary purity of the water, the facilities af- 
forded by the existing lakes for the construction of im- 
mense reservoirs, and from the revenue which may fairly 
be expected fram the sale of water in the districts traversed 
by the aqueduct, be found the best and cheapest which has 
yet been proposed, and that ultimate economy will arise 
from its selection. The subject is one of vast importance, 
and we therefore allow the authors of this project to speak 
for themselves. 

The future water supply of London, from its magnitude and 
importance, from the sanitary considerations involved in its suc- 
cessful elucidation, and having in view the enormous and rapidly 
in i prin which, will afterwards be dependent upon it 
for one of chief necessaries of life, is a question without paral- 
lel in.the history of engineering, in ancient or modern times. 

Of the existing water supply little need be said : that it is im- 
perfect and unsatisfactory, both on account of quality of water, 
the intermittent nature of thé supply, and rate of charge, is ad- 
mitted on all hands ; whilst, from the peculiar circumstances of 
the case, it is scarcely possible for the Water Companies to afford 
a supply much larger in quantity, or better in quality, than that 
at present furnished ; they have done their best to carry out the 
obligations imposed on them by the Acts of 1852, and have ex- 
pended large sums in their attempts to do so; the limit they can 
attain has, however, been nearly reached, and if the metropolis is 
to have a supply of pure water, such as is mow enjoyed by many of 
the provineiat ities and large manufacturing towns in the king- 
dom, it is full time that measures should be taken to investigate 
the question, and secure a suitable district from which to obtain 
it, there being very few available localities now unappropriated, 
or which will not, ig Sag the growing necessities of this popu- 
lous country, shortly appropriated, for the supply of other 
towns and districts. 

The population of London and its suburbs has increased of late 

ears in such an extraordi ratio,_-with the probability of at 
east this rate of increase being maintained,—as to render it abso- 
lutely essential that any scheme now put forward should be de- 
signed so as to admit of a quantity of water, at least double the 
existing consumption, being brought to the metropolis, from time 
totime, as therequirements of the district demand further supplies. 

The population of the metropolis and suburbs may be ‘ee at 
3,000,000, and the quantity of water now actually ae by the 
different companies at nearly 100,000,000 gallons daily. 

Of this, avery large proportion (about one half) is extracted 
from the Thames, above tidal influence, as required by the Acts of 
1852 ; and such a serious diminution of the volume of water in 
the river flowing onwards to London has of late attracted great 
public notice, to which it is not necessary at present further to 
advert. The following extracts from the Registrar-General’s monthly 
reports, as published in the 7'imes, will show the qualities of the 
waters so obtained, as well as those of the waters of the other 
sources from which the metropolis is now supplied :— 


Analysis of the Metropolitan Waters, in December, 1865, by 
Professor Frankland, F.R.S., of the Royal College of Chemistry. 
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The table may be read thus—100,000Ib. of the Chelsea water contained 
28 00 lb. of solid matter, of which 1°52 Ib. of organic and other matters were 
driven off by incineration. ‘097 Ib. of oxygen were required to destroy organic 
matter in the said quantity of Chelsea water. Of the solid matter, 16-1 lb. are 
carbonate of lime or its equivalent; of which 9°1lb. are got rid of by boiling, 
and 7°0 Ib. remain. 

With the exception of the water supplied by the Kent and South Essex Com- 
panies, the waters «gain exhibit this month a marked increase in the total 
amount of solid impurity as compared with last month; this applies also 
to the water supplied by the Lambveth Company, which was the only one 
which, in October, showed no increase of residue over the preceding month. On 
the other hand, the organic and other volatile matter has (with the exception 
of the water supplied by the Grand Junction Company) decreased; while the 
amount of oxygen required for oxidation of the organic matter is in most cases 
less than in November. 

The waters of the Chelsea, Lambeth, S k, Grand Junction, and East 
London Companies were turbid when drawn from the companies’ mains. 

The second column of this table contains the amount of solid matter left on 
evaporation and desiccation at 120 deg. Cent.—130 deg. Cent. (20 deg. Fah.— 
266 deg. Fah.) 

The results are recorded in 100,000 parts. By moving the decimal point one 
place to the right, the above figures express in milligrams the quantities con- 
tained in one kilogram of the several waters. 

IN FEBRUARY, 1866. 
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Southwark and 
Vanxhall.. «.| 73,594 12,125,000 30°90 2°40 0613 «| 20-7 
Grand Junction ..| 25,308 8,067,112 31°40 1°60 "0555 =| 22°2 
Lambeth .. ..| 35,420 7,620,200 S116 1°65 "0592 | 21°0 
Other sources. 
Kent oc «+ «-| 32,412 5,376,676 37°92 130 "0104 | 27°4 
New River .. ..| 111,864 | 22,330,000 29°50 1°68 0576 =| 22°0 
East London ..| 88,340 | 17,592,000 | 32°78 | 1-68 "0636 | 23:1 
South Essex oe 750 | 161,000 40°60 1°36 "0086 =| 26°5 





* The degree of hardness hitherto employed by chemists is that first pro- 
posed by Dr. T. Clark—viz., one grain of carbonate of lime, or its equivalent, 
in one imperial gallon of water, or one part in 70,000. The degrees of 
hardness used in the above table are into Clark’s degrees by 
aes by seven, and then moving the decimal point one place to the 





Note.—The quantities of water here given include the supply for manufac- 
tures and for various other than domestic consamption. The table 
may be read thus : —The Chelsea Water Company supplied 26,430 houses, and an 
average daily quantity of 7,658,800 gallons in the month of January ; 100,000 Ib. 
of the Chelsea water in of 


on evaporation 
and at deg. Cent..—1i30 Cent., (248 Fah.—266 Fah.) The 
results are recorded in 100,600 parts. By moving the decimal point one place 
to the right the above figures express in the quantity contained in 
one kilogram of the several waters. 
In with the month of{January the majority of the waters exhibit 
an increase in the total amount of solid impurity: the West Middlesex, New 
ae waters form the to this 


the waters, except those of the Grand Junction, Lam ast London, and 
South Essex Companies, Lastly, a larger quantity of oxy is required for 
the oxidation of the organic matter than in the preceding ; the Chelsea, 
Grand Janction, South Essex, and Lambeth Companies’ waters only being 


The waters of the Chelsea, Southwark, Lambeth, New River, and East 
London Companies were turbid when drawn from the companies’ mains.” 


The — for January was not published, but it will be evi- 
dent from the ks in that for Fel that the water must 
have been of a quality,similar to that of the preceding and follow- 


ing months, It appears.also from the above statements, that as re- 
gards six of the water companies, for some periods of the year at 
all events, private filtration would be necessary (it is in fact exten- 
sively practised) to ensure tothe consumers a bright and potable 
water. Taking, forexample, the month of york it would appear 
that out of a total daily average supply of 88,588,211 gallons, no 
less than 67,326, 0 gallons, or more than three-fourths of the 
whole, were delivered to the consumers in a turbid state. 

The attributes of the future supply must be quantity, purity, 
and softness, with distribution at high pressure, on the constant 
system. It would not be prudent to provide for an eventual 
supply of less than 250, 000,00 gallons daily ; that is, 200,000,000 
gallon for the metropolitan districts proper, and 50,000,000* gal- 
ons for sale to districts traversed by the aqueduct in transit 
into London, : 

Experience has hitherto shown that the aed ae are 
in the end the cheapest ; and those which ish the largest 
quantity, an bine a supply for trading and manufacturing 
p with that for domestic and private consnmption, invari- 
ably supply water at the lowest rate to the ordinary consumer— 
that is, to the public at large. 

This project is therefore put forward for the supply, not only of 
London, but, where n , of the vast pop m lying be- 
tween the districts from which it is pro to obtain the water, 
and the metropolis itself ; and in these intermediate districts lie 
the populous and thriving towns of Lancashire, of the Potteries, 
and of the Midland Counties. By such anarrangement it is obvious 
that the cost to all parties will be materially lessened. 

To obtain this n ily great quantity of water, of requisite 
—_ and softness, we must seek a district of considerable area, 

m peat and contamination of every kind, where the rain- 
fall is large, and ascertained beyond doubt by a long series of ob- 
servations, and where facilities exist for storing up the surplus 
waters of wet seasons, at such altitudes as to permit of the supply 
being drawn off and conveyed to London by gravitation, ont of 
being delivered there at about 220 feet above high water ; using in 

cases, where practicable, the existing cov service reservoirs, 
and, failing these, covered service reservoirs to be constructed in 
such localities as may be found on investigation most advanta- 
geous for utilizing the present pipes and works of distribution. 

This altitude of about 220 feet for distribution would be most 
convenient and suitable for the entire of the metropolitan dis- 
tricts, would ensure an ample pressure for ordinary domestic sup- 
ply and in case of fire, and would avoid the abandonment and de- 
struction of the existing appliances of distribution, which would 
be entailed by the use of a much higher pressure, and by the adop- 
tion of a different system of service ; in fact the metropolis is so 
large as to preclude its being dealt with otherwise than in dis- 
tricts, excepting by the abandonment of a great portion of the pre- 
sent works and pipes, involving an undesirable expenditure. 

There are, it is true, some elevated suburban districts for the 
service of which it would still be necessary to raise water by 
pumping ; but these could not, under any circumstances, be in- 
cluded in a project for the supply of the metropolitan districts by 
gravitation, and their area is comparatively so small, that it is 
scarcely necessary to notice them in the consideration of this im- 
portant subject. 

Those well-kaown mountain ranges of the counties of West- 
moreland and Cumberland, draining into the rivers Lowther, 
Eamont, and Greta, and adjoining the lakes of Haweswater, 
Ullswater, and Thirlmere, possess all the attributes of a locality 
from which an enormous amount of the purest possible water may 
be obtained ; and the existing lakes can easily and at small ex- 
pense be adapted to form immense reservoirs for its conservancy 
and storage, at convenient altitudes for the water to be drawn off 
and conveyed by gravitation to London. 

By this process of conservancy, the expense and inconvenience 
of constructing such a number of wholly artificial reservoirs as 
would otherwise be necessary for the storage of the immense 
requisite quantity of water, will be obviated. 

The area from which water is herein proposed to be collected 
extends over 177 square miles, the altitudes ing from 500 to 
3,200 feet above the sea. These, however, are the extremes : the 
mean altitude will probably be 1,300 or 1,400 feet above sea level. 

The entire district is bare hill pasture and rock of the primitive 
formations, and, excepting a small area in the vicinity of water, 
which can easily be excluded from the scheme, is free from mine- 
ral workings or other sources of contamination, and the waters are 
of remarkable purity and softness, as the following analyses by and 
letter from Professor Way will show:— 


GRAINS PER IMPERIAL GALLON. 












































River Hawes-| Ulls- | Thirl- 

Lowther water | water mere 

Lake. | Lake | Lake 

Lime .e oe «es oo we 08 06 ef 1°54 0°50 08l 0°42 

Magnesia ee se ee 0°50 O18 020 0-14 

Soda se’ ee of om os 06 cones! 0°30 O71 O51 0°46 

Chiorides of sodium and potassium.: ..{ 0°48 0-40 069 077 

Oxide of iron, silica, &e. 1. +s +2 ++| 0°50 0°25 020 0°05 

Sulphuric acid 4. «se os oe ee e+} O51 0-51 0°37 O44 

Carbonic acid oo 08 08 ee cf of 2°05 082 1°03 0°56 

Organic matter .. os «6 «oe «6 | O62 0-62 035 O77 

Total impurity .. .. «2 «+ «+ ef 700 3-99 416 3°61 

Hardness before boiling .. «+ + 5°2° 20° 21 15° 

Hardness after boiling re ee ee rT 44° 18°, 21° 15° 
These substances are probably combined as follows :— 

GRAINS PER IMPERIAL GALLON. 

Hawes-| Ulls- | Thirl- 

Ba water | water | mere 

Lake. | Lake. | Lake. 

Carbonate of Lime .2 «. «+ «© o 2°75 0°90 1°45 0°75 

Carbonate of Magnesia .. . « ef 105 0°36 0°42 0°29 

Carbonate of Soda o 0°70 0°56 0°40 0°20 

Sulphate of Soda... .. o« . 0°90 0°90 065 078 

jurides of sodium and potassium... ..| 0°48 0°40 069 0-77 

Oxide of iron, silica, &c, oe. ee 0°50 0°25 0-20 0°05 

an! oo ee ee co ce cof 0°62 0°62 0°35 O77 

Total solid matter .. .. .. «« «| 700 | 399 | 416 | 3°61 








* Asmall addition to the size and cost of the aqueduct would enable the 
provincial supply to be increased at any future time to 100,000,000 gallons 





These results, although so favourable, exhibit the waters in their 
worst aspect and condition, the sam; for ha’ been 
taken in January i ly long-continued and heavy 
rains, and include the from the small 
which is in’ to be excluded from the scheme, 

(Zo be continued.) 





EXAMPLES OF MODERN MINING MACHINERY. 
" No. V. 

Pump Work2Thé construction of the pit work, as it is termed 
in mining districts, and as applied usually to the purpose of 
draining mines, js very simple in its construction, embodying no 
very important jmprovement since its first introduction, consist- 
ing, as it does, of an ordinary plunger and drawing lift. Our 
object in putting this illustration before our readers is to show 
the usual mode of its app , and therefore is consistent 
with the purport, of D The plunger is attached 
directly to the engine beam ‘by pump rods, and the drawing lift 
is introduced to‘afford ‘facilities for sinking, and to obviate the 
otherwise necessity of & ing a great deal of time and labour 
in attaching the requ lengths to the plunger lift consequent 
on the contin ning of the mine. 

Fig. 1 rep the mode of attachment of the plunger and 

ump rods, and Figs. 2 and 3 illustrate the plunger and bucket 
lifts The beams at A are for the purpose of receiving the 
shock and rovemingene piston cover from being struck by the 
- : out-stio 






piston in the e, consequent on the accidental circum- 
stance of the équilibrium valve not closing in proper time, also 
for safety in ‘case’ of'a bre: . The pump rods have projections 
of wood boltéd to them for the object above named. 
The weight e rod and its attachments is generally greater 


than is necessary to lift the column of water in the pumps, and 
to taka up this: extra,weight the bob B is employed, the box 
being’ eighted tothe required extent. The advantage of this 

t is very great, affording, as it does, a means of 
co , cing the engine which secures it from shocks, and 
thereby is conducive to economy. In our illustration the water 
is not taken to the surface, but is discharged at a lower level 
through an adit in the launder C. When local circumstances will 
admit of this being done its advantage is obvious. D represents 
the plunger, and E the bucket lift. The attachment of the 
bucket to the main rods is shown at. F. When it is required to 
attach an extra length to tha eer Lit it fs suspeniee m the 
beams, and lengths of 3ft., 6ft., and 9ft., respectively, being kept 
on hand, an addition is made every 3ft. 

The simplicity of construction and very small amount of 
attention and labour required to keep the plunger in working 
order is one reason for its very extensive adoption, and whilst 
the single-acting engine remains in use it is peculiarly adapted to 
the purpose in question for other reasons, viz.,that being directly 
attached to the engine beam, the water is not raised in the pump 
during the in-stroke when the motion of the piston is both 
sudden and irregular, but during the out-stroke the weight 
descending solely under the influence of gravity is made to raise 
the water without causing the least shock. Many schemes 
have from time to time been proposed for the purpose in ques- 
tion, among others the chain pump, but none of which have 
fulfilled the requirements of the single-acting engine, and, there- 
fore, are not likely to meet with general adoption. 

Stamping Machinery.—Stamps, in mining technicology, con- 
sists of a series of vertical bars, at the lower end of which is 
attached the head, consisting of a block of cagt iron, these stamp 
heads are raised by cams and allowed to fall by gravity on the 
mineral to be crushed; this method of ertishing is employed 
chiefly for the reduction of tin and gold. dllustration, Fig. 1, 
represents a longitudinal elevation and a verse section of 
the ordinary type. The heads B are usuall in sets of 
three each, and those sets are continued on @line of shafting to 
the number required. Thevaxle A is of castiron with three cam. 
arranged at equal distances on its circumference for each head- 
Care should bé'taken that the set of cams for each head be ar 


ranged relatively in position, the axlé shall at all points in 
its revolution hive same vies: Bre to be crushed 
is admitted to the coffer through a hopper, and the stamp head is 


allowed to férm its own bed for'stamping om? with the material 
to be rediééd. At either side of the coffer is placed a square 
plate’ of sheet iron perforated with holes varying from one- 
twentieth’ to one-eighth of an inch in diameter with different 


tea, 
stamp gratés;'and afe for the purpose of retaining the ore ia the 
oar until sifficiently zeduced in size. Water is admitted 
during the stamping operation, which washes the particles through 
the stamp grates, and conveys'them to the dressing floors. The 
supply is kept uniform yf of the hopper receiving a jerk 
at each fall of the stamp head, through the rod D. 

Crushing Machinery._-A very considerable portion of the ores 
raised from mines generally contains so low a percentage of 
metal that, without the possession of an effective and inexpensive 
method of reducing it in size compatible with the requirements 
of the dressing ions, it must remain unsileable. The two 
systems of crushing almost universally employed in the reduc- | 
tion of minerals is that of passing it between two rollers, and 
that of ion or stamping. Edge and face mills have, at 
times, been employed for special varieties of minerals with more 
or less success, Phe pulverisation of manganese is effected, in 
most cases, by means of edge mills,.as it is requisite that the ore 
be reduced to a fine powder,'which can only be done by retaining 
it for a lengthened time under the frictional action of edge 
rollers. In Fig. 2 we give’a longitudinal and transverse 
elevation of the crushing mill, as extensively applied to the re- 
duction of copper ores, and on certain ons for’ other 
varieties of minerals. The mill consists of two strong cast iron 
frames, in which are formed the bearings of one of the roll 
spindles ; in the same frames are made to slide horizontally the 
bearings of the other spindle. The rolls are forcibly kept 
together by means of a lever acting through the bolts and 
weighted at the extremity with a wrought iron box.'. - 

This arrangement admits of the rolls separating wide? apart 
when any unyielding substance is interposed betweett ‘them. 
The rolls are made to revolve at the same'velocity, being con- 
nected by means of .spur wheels of size fastened on the 
back and gearing one in the In the ordinaty way 
of crushing only a portion of the ore is reduced to the required 
limit on first passing through. To pass the rough portions con- 
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tinuously through until the desideratum is obtained the follow- 
ing means are employed :—An inclined rotating circular sieve is 
placed beneath the rolls, and the ore on passing through is con- 
ducted inte it. The rough portions, on emerging from the 
lower end, are conveyed into the raff wheel A, which is a wheel 
similar in construction to an ordinary water-wheel but with the 
buckets reversed. The ore is received within the rim of this 
wheel and by it carried to the summit, which is above the rolls, 
when the buckets become inverted and the mineral falls again 
into the hopper. This is repeated until reduced in size suffi- 
ciently to admit of its passing through the sieve. Mills have 
been constructed with the rolls revolving at unequal velocities 
with the idea of increasing their efficiency by thus introducing 
an increased function of disintegration, but it has been found 
that the increased efficiency thus obtained is outweighed by the 
extra amount of power required consequent upon the increased 
resistance. 

The roll spindles are usually of cast iron, enlarged between the 
bearings to receive a shell of cast iron which forms the roll, 
projections being cast on the interior of the shell which enters 
corresponding recesses in the spindles, and wedges are then in- 








troduced to perfectly secure them, thus the shell can be replaced 
when worn so as to become useless, Chilling the shells has 
been done, but it is usual to cast them of very hard metal with- 
out any extra process of hardening. The size of the shells 
varies from 18in, to 30in., the speed of the periphery is about 47ft. 
per minute. 

In home mines the framing is often made of wood to curtail 
the cost. The construction exhibited in our illustration is ad- 
mirably adapted for export. We learn that Messrs. Harvey have 
supplied many of them to foreign mines for gold crushing. 








Captain CowPER Cotes, R.N.—A paragraph appeared in our 
last number asserting the serious indisposition of Captain Coles. 
We are to day very happy to say that we were misinformed last 
week, and are glad to be able, from ocular demonstration, to assure 
our readers and the friends of the gallant officer, that Captain 
Coles is in the possession of the good health he usually enjoys, and 
of which we trust his family and the nation will long have the 
benefit. We regret that we should, inadvertently, have been the 
cause of considerable anxiety and inconvenience. 





SANITARY ENGINEERING.—It has been suggested by Mr. Des- 
mond Fitzgerald to employ upon a somewhat large scale, in 
disinfecting the atmosphere in crowded or confined spaces, as a 
means of prevention against cholera, &c., an oxidising agent 
which, according to the views of Admiral Berigny and M. Frémy, 
is identical with atmospheric ozone, viz., nitrous acid (NO,). 
The use of this agent is based upon the observation that ozoni- 
ferous currents of air have the effect of removing cholera, pro- 
bably by destroying the atmospheric causes or conditions which 
promote its spread, and on the fact that nitrous acid constitutes 
the cheapest and most effective atmospheric disinfectant, acting 
continuously as a carrier of oxygen from the air, by yielding its 
third equivalent of oxygen to oxidisable bodies such as the 
deleterious compounds of hydrogen, carbon and sulphur existing 
in an impure atmosphere, and again immediately taking this third 
equivalent of oxygen from the air, NO, + O becoming a It 
is proposed by Mr. J. E. Hussey Taylor to test the effects of this 
gas, when generated and diffused in the open air, by means of 
suitable appliances, in one of the eastern districts of the metro- 
polis. According to this gentleman, the atmosphere of a large 
apartment may be effectually purified by means of the nitrous gas 
generated by the action upon metallic copper of one drop of nitric 
acid, 
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TO CORRESPONDENTS. 

Norice.— A Sprcran Eprtion of Tae Encrnger ts published for 
Foreicn Crrovutation. This edition, printed wpon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. : 

*,* We cannot undertake to return cs ny oy ge eg and 
must, therefore, correspondents coptes. 

*,* Letters Tastiel ar cal ication must be accompanied by the 
names and addresses 9 the writers, not necessarily for insertion, 


of good faith. 


A. M.—In “A Treatise on the Steam Engine.” 
anything more complete than “ Pole’s Treatise on 
the Cornish Engine.” 


ERRATA.—ZJn our last week's notice of Aveling’s locomotive engine, for “ short 
tires,” read ** steel tires.” 
R. H.—Jf you will send a sketch we shall be able to pronounce an opinion on the 
merit of your invention. 
== P.—Snider’s cartridges are not made for general sale. We have found the 
‘most difficulty in obtaining a speci 
T. C, (Newcastle-on-Tyne).—Colenso’s —_ will answer your purpose. 





. Answering the question 
generally, the thrust of a paddle shaft, being above the line of resistance, tends to 
submerge the bows. 

H. B.—Your arrangement would the vessel, no doubt, but we are at a loss 
to perceive what advantage it would possess, all things being considered, over 
the screw, or even the centrifugal pump. 

D.—This correspondent, who inquired about charcoal blacking, and whose address 
we have mislaid, may find what he wants by addressing a line to Mr. W. Hall, 
Ashted Works, Dartmouth-street, Birmingham. 

A SUBSCRIBER.—T7he quarterly meetings of ironmasters are usually held about a 
Sortnight after the regular quarter days, and the next Birmingham meeting 
may, therefore, be expected to take place on or about the 11th of October. 

8. B. N.— You can obtain the addresses from the London Directory without difficulty. 
They have nearly all offices in Westminster, We shall be happy to see the pho- 
tograph, and have little doubt it will prove useful. We shall be happy to see you, 
i you can call, 

A SUBSCRIBER.—The process is conducted with so much secrecy that it is very 
difficult to obtain reliable information on the subject referred to in your letter. 
We can only repeat our former reply, and assure you that we have not lost sight 
of the matter. 

M. B.— Your suggestion of employing electricity as a time indicator is not novel, 

plates the ion of the system “ to every room ina 

The cost and trouble would be 


save in so far as it 
house and even to every house in every street.” 
greater than you imagine. 

YOUNG ENGINEER.—ZJt would be an advantage to get rid of the steam as quickly 
as possible, especially in high-speed engines. For this reason the of the 
cylinders of locomotives are made of great length in order to give a wide 
opening with a small motion of the valve. 

J.J. T. (Lincoln).—The meetings are thus called after the name of the nobleman 
who introduced in Parliament the bill which necessitates them. They are 
meetings which are required to be called to obtain the special consent of share- 
holders to acts performed by the directors, 

A CORRESPONDENT.—1. No objection whatever. The area of the passage 
should in no place be less than that of the port. Where curved it should 
be greater, 2. If properly arranged, the introduction of a simple system 
of levers to reduce the throw of the valve below that of the excentric 
will not affect the action of the valve as regards lead and exhaust. 3. No 
precise rule can be laid down for the correct lead of the excentric. Much 
will of course depend on the area of port, speed of piston, point of cut-off, dc. kc. 

H. B. M. B.—There is no simple formula in existence which will solve your ques- 
tion, nor is it necessary for your purpose to employ one. The increase of weight 
will be approximately equal to that of the water contained in the wheel and 
stand pipe. The heating is solely due to the defective construction of the foot- 
step. ‘I'he simplest remedy will be to use five or six loose steel dies instead of 
one. The best would be to substitute a totally new footstep of lignum vitx. 
The wood to be fashioned as a round-headed pin on which arounded cavity in the 
end of the shaft would rotate. The whole step must not only be submerged, but 
means nwust be provided to ensure the passage of a current between the surfaces. 








THE STEAMSHIP SIRIUS. 
(To the Editor of The Engineer) 

SIR,—In a late number of THE ENGINEER you have an article, *‘ Facts 
about Steam Navigation worth I ding.” As the son of the builder of the 
Sirius I feel a certain pride in connection therewith. Unfortunately the model 
and drawings of her have either been Jost or destroyed, or I should have had 
her in the Kensington collection. The following are all the particulars I can 
tind in our books about her, which may be of some interest :— 

* Leith, 1835.—Dimensions of steamship § rse, building for the St. George 
Steam Packet Company, Dublin, November, 1835: —Length of keel, 172(t.; 
rake of stem, 9ft.; breadth of beam, 28ft.; depth of hold, 17ft.; will register 
about 690 tons. Name changed to Sirius.” 

Had it not been for an unfortunate break-down of her valve gear upon that 
memorable passage she would have been in New York four days before the 
Great Western. 

Leith, 3ist July, 1866. ROBERT MENZIES, 

THE BONELLI TYPO-TELEGRAPH. 
(To the Editor of The Engineer.) 

StrR,—After your kindness in affording space, on the 27th July, for a long 
article descriptive of my single-wire typo-telegraph, I will make as short as 
possible my reply to the evasive letter addressed to you by Signor Bonelli on 
the 29th ult., and purporting to be an answer tooneof mine similarly addressed 
In that letter he is pleased, without giving any reason in support of his asser- 
tion, to characterise as absurd and improper my p in advancing my 
pstents of 1864 as ample proof that I have property in any one-wire typo-tele- 
graph which (even if superior in other arrangements, mechanical or electrica!) 
can be correctly described thus —to quote the article on Signor Bone!li's instru- 
ments in your 6th July number :—* A circular instead of a rectilinear move- 
ment is adopted, and the five teeth of the original transmitting and receiving 
combs are separate, and are made to pass consecutively, instead of simulta- 
nevusly, over the typs and paper respectively.” 

Allow me to state that my patents of September and October, 1864, give 
several drawings of instruments * adopting a circular instead of a rectilinear 
movement,” and having the teeth or styles “ separate,” and “ mad@ to pass 
consecutively, instead of simultaneously, over the type and paper respectively.” 
1 will not trespass upon your space by quoting from patents which any one can 
examine. 

I will add one more fact relative to Signor Bonelli’s instruments. In your 
notice of his instruments is this sentence :—* Hitherto the beautiful and inge- 
nious signalling instruments devised by the Italian electrician have required 
five, or at the very least three, distinct wires in order to print at a distance,” 
&c. From this sentence it would be inferred that it was the Italian electrician 
who invented a means of printing with three instead of five distinct wires, 
whereas it was my invention, patented April, 1864; and by means of the type 
cast to effect that purpose I ought to attain a higher rate of printing with my 
rotatory one-wire telegraph (each line of type being traversed by only three 
styles) than can be the case with the instruments requiring five styles to each 
line, lately exhibited by Signor Bonelli, which instruments I maintain to be 
palpable infringements of my patents, as just pointed out, and as such they 
will be legally treated if needful, I shall not again trouble you with remarks 
upon this personal discussion, whatever reply may be made to this letter. 

6th August, 1866. T. HAWKINS SIMPSON. 
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DEFLECTION OF GIRDERS. 
“ A coop stick bends before it breaks.” Such was the 
language in which judges of timber, in the days when 
timber alone was the material available for many purposes 





of construction, ex their opinion respecting its 
soundness and suitability for the duties to beimposed upon 
it. Notwithstanding that it has —— since given way to 
a worthier and more powerful rival, the axiom still holds 
good for its successor; experience, and dearly bought ex- 
perience, havingamply demonstrated it. Thefailure of many 
cast iron bridges and roofs and guns; accidents in mines— 
the Hartley Colliery catastrophe to wit, and others—have 
shown beyond a doubt that a material liable to fracture 
suddenly without the slightest previous warning or indi- 
cation of its approaching , ee lution, cannot be trusted in 
situations where human life is imperilled by such a con- 
tingency. The most strenuous advocates for the employ- 
ment of cast iron cannot deny that a bridge constructed 
wholly or partly of that material, might at a 
give way under the action of a ing load. e failure 
of the Dee railway bridge, a description of trussed iron 
— and that at Joiner-street some years ago, 

ve fully borne out this supposition. We do not for a 
moment suppose that all cast iron bridges are going to 
behave in a similar manner, for there is very little doubt 
that there were defects in the structures alluded to which 
more than account for their breaking down. It is a very 
common thing for the faults of the designer to be laid 
upon the material, and we are inclined to believe that in 
nine accidents out of ten attributed to the unsoundness of 
the casting, or some other circumstance beyond human 
agency and control, the real fault is to be sought for in 
the design itself, in the dimensions and proportions of the 
various and in the overstraining of some portions 
and the comparative absence of all strain upon others. It 
is not that we find fault with cast iron for sometimes 
proving treacherous, for the best and most trustworthy 
materials will do so sometimes, but the danger resulting 
from its use, is that it gives no time for any preparation to 
be made to avert what is, in most cases, a serious calamity. 

With wrought iron the case is far otherwise. It is 
highly probable that the majority of our wrought iron 
bridges would suffer an amount of distortion and alteration 
of form before finally going to pieces, sufficient to arouse 
the suspicions of the most unobservant. One cannot con- 
ceive the Menai Bridge splitting right in halves from top 
to bottom and allowing the Irish mail to fall clean through, 
without first affording palpable signs of its approaching 
dissolution. That wrought iron structures do evince pre- 
monitory symptoms of decay, and so allow of a remedy 
being applied before thé evil is perpetrated, is undoubtedly 
true. The Crumlin Viaduct is an instance @ propos. Some 
time ago this structure was manifestly becoming very 
shaky; it was carefully tested and examined; repairs on a 
large scale carried out, and now it is as sound as ever; at 
any rate, it will not fail to indicate when it again requires 
overhauling. In the testing of all bridges the deflection is 
taken as the standard whereby to judge of its efficiency or 
the reverse, and the question naturally arises whether this 
standard is a correct one. To judge of the strength of a 
bridge solely according to the amount of deflection it 
might exhibit under a test load is completely fallacious. 
The real reason that so much attention is paid to this par- 
ticular, and so much importance attached to it, is simply 
because we have no other means of arriving at a tangibly 
approximate value of what the capabilities of the structure 
may be. It is true that a careful inspection of the draw- 
ings, accompanied by the calculations necessary to ascertain 
the sectional areas at various parts, will enable one to 
determine pretty accurately if the theoretical principles are 
sound; if the strains are duly proportioned, and if in 
general the structure is designed in a skilful and scientific 
manner; but in addition to all this information somethi 
more is evidently required. Some test must be ieapeaed 
upon the quality of the iron, the nature of the workman- 
ship, and other practical details, which neither theory nor 
experience can predetermine. The deflection, then, is 
clearly regarded as “the proof of the pudding.” 

The first deflection observed under a severe test load is 
not to be considered as the true deflection, or, as it might 
be more appropriately termed, the spring or resilience of 
the structure, insomuch as the “permanent set” is included 
in it. This permanent set, with the exception of a very 
trifling portion of it, is due to the workmanship, and has 
the effect of bringing all the joints, rivets, and in fact all 
the connections of the various parts to their bearings, in 
intimate contact with one another. As may be readily 
surmised, when this operation is once accomplished, it is 
not repeated on applying another test load to the bridge. 
The primary deflection includes, therefore, the deflection 
due to the permanent set of both the workmanship, the 
barely appreciable quantity due to the set of the material, 
and the deflection proper, or spring of the bridge. On 
applying the load a second or third time we obtain the 
true deflection of the structure, which may be defined as 
the deflection caused by a given load, upon the removal of 
which the structure returns exactly to the same position it 
occupied previously to the application of the load. Accord- 
ingly as the load is simply superimposed or allowed to 
travel at any given velocity over the structure, so the de- 
flection is manifestly either statical or dynamical. Although 
the permanent set is virtually due to the application of the 
first test load, yet it doubtless does for some time after- 
wards receive small increments, varying in amount with 
the nature of the design and the quality of the workman- 
ship bestowed upon its execution. In all girders of the 
open web description, whose booms and webs are connected 
by Paes instead of rivets, the gradual loosening of the pins 
undoubtedly induces small increments in the permanent 
set. In the example we have already mentioned, with 
52 tons on one span of 150ft., the original deflection was 
liin, It would be interesting to know what it amounted 
to before its last semi-restoration. 

If two girders were designed—one on the lattice and the 
other on the plate system—perfectly similar in their dimen- 
sions and proportions, and ge ot to the same test load, 
= a ool —s Le se: more than the other, 
unless the girders were for ve spans 
of about 300ft. or 400ft. In spans of Arg om i we 
are inclined to believe that a lattice girder could be con- 
structed with a less amount of material to give no greater 





deflection than that exhibited by a similar plate girder. 
Even on the other supposition, the deflection of the 
lattice would exceed that of the plate, it would be too much 
to affirm that the ultimate of the former would be 
less than that of the latter. At the time that the 
open web principle was first introduced some experiments 
were tried on the Continent with similarly yen ys 
girders on the two principles. They were submi to 
the same identical test loads, and the balance was de- 
cidedly in favour of the plate form. The deflection of 
this latter was barely half of that of the other, and 
this result was considered incontestably conclusive of the 
superiority of the plate ery oy yet there is not the 
slightest doubt whatever that this “jumping to a conclu- 
“sion” was altogether erroneous. In the first place the 
specimens chosen precluded all chance of a fair comparison 
respecting the merits and demerits of the rival principles. 
The girders were barely 12ft.,in length, and of a depth 
proportionately small, badly and unscientifically con- 
structed so far as the lattice form was considered; as 
indeed must have been the case at that time, since wy 
at present is one open-web bridge out of ten —— wit 
respect to the web which is the essential distinction 
between the two principles, in accordance with the rules of 
theory. It will be apparent that, reflecting now upon the 
specimens experimented upon, a clearer case of “ petitio 
“ principii” for the plate form could hardly be imagined. 

That the true economy of the lattice form with 
increased rigidity is to be found in girders of large span 
will be seen from the following comparison. ‘The finest 
existing specimen of the pure lattice bridge is the Boyne 
viaduct, which is a continuous girder. Its central span is 
264ft., but the effective span, in consequence of its 
being constructed on the continuous principle, is some- 
what less. The central span of the Victoria Bridye is 
242ft., it being a tubular bridge. The deflection of the 
former was 1in., and that of the latter 14in., the difference 
being + inch only, in favour of the tubular principle—a 
principle which, for mere rigidity, is unquestionably 
superior to any other, While all due value should be 
attached to the amount of deflection observed in > 
bridge, it would be a grave error to pronounce its strengt 
unimpeachable solely Schone its deflection did not exceed 
certain arbitrary limits. 


THE PATENT OFFICE REPORT FOR 1865. 


Tue report of the Commissioners of Patents for Inven- 
tion has just been Page and a copy has been obligingly 
placed in our hands by Mr. Woodcroft. It states that in 
1865 there were 3,386 applications for patents; 2,186 were 
passed, the number of specifications filed was 2,159, and 
the number of applicants who neglected to proceed within 
the six months was 1,200 ; and of the 13,101 patents taken 
out between the Ist of October, 1852, and the 3lst of 
December, 1858, about 70 per cent. became void at the end 
of the third year, and about 90 per cent. at the end of the 
seventh year. As showing the value of the printed specifi- 
cations, an extract of the thirteenth annual report of the 
council of the city of Manchester is given in the document 
before us, from which it appears that in 1864—65 not less 
than 28,180 references were made to the specifications of 
patents. This number is, however, less than in 1858—59 
when nearly 37,000 references were made, It cannot be 
without some latent satire that the Commissioners of 
Patents now republish the report they addressed as long 
ago as 1858 to the ‘[reasury on the inadequacy of the 
accommodation at the Patent-office library. Nevertheless, 
some eight years afterwards, while republics and empires 
have changed, the annual surplus arising from poor 
patentees has not been diminished, and the library remains 
pretty much the same. In 1859, in 1860, in 1861, and 
again in 1862, was the Treasury petitioned, and still with 
no results. From 1853 to the end of 1864 numerous 
memorials have been sent to the Commissioners of Patents, 
urging the necessity for a suitable building, but still with no 
effect. This very report says in 1866 that the new rooms 
which have recently been built for a library on the second 
floor of the Patent-office building (but which are not yet 
opened to the public) “are too small for the purpose.” 
Again, in 1864, were the same complaints uttered, but still 
with as little effect. A number of extracts from Messrs. 
Greenwood and Hindmarch’s final report on the Patent- 
office are also given, in which they strongly recommend an 
increase of the staff in the office ; that abstracts of all the 
specifications should be prepared as quickly as ible ; 
and that the staff of the Patent-office should be sufficient in 
number to abstract the current specifications as they are 
issued from the office. 

The preparation of the abstracts was first commenced 
in 1856, when Mr. Woodcroft and Mr. Michell took in hand 
the first two volumes, “ Drain Tiles and Pipes” and “Sew- 
ing and Embroidering.” We may here note that the 
abridgments of the patents —- spinning, which 
form a very bulky volume, have been lately published. 
Twenty-eight classes have been published up to the 
present ; and, with those in preparation, the whole number 
will include about 25,000 abridgments. The entire number 
of English patents, under both the old and the new law, 
amounts to 42,208. But in many of the former are in- 
cluded several distinct inventions, calling for as many 
abridgments, so that Mr. Woodcroft estimates that about 
126,000 will be required in all. Of these, some 44,000 
have been published, leaving about 82,000 to bring the 
work up to the last of the year 1865. “ Allowing five 
“years for the preparation of these abridgments, at 
“the rate of 16,400 per year, it would be necessary for a 
“sum of £5,740 to be included in the Parliamen esti- 
“ mates of each year for this ag age The sum of £2,800, 
“ included in the estimates for the current financial year, 
“ (1866-7) would probably besufficient to pay for the comple- 
“ tion of the 25,000 abridgments now in course of prepara- 
“ tion.” Theissueof mp Fee ser Pt ign perio- 
dicals ; the compilation of the e!phabetical index in j 
to the French patents, and of the general index to the 
lish and foreign scientific periodicals in the library ; are also 
noticed. It been known for some time that the Royal 
Society intend publishing a general index of scientific 
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papers, in which the titles of the works are not translated 
into English, and the commissioners state that “ the officers 
“ of the society found the Patent-office library of great use 
“in the compilation of their index.” It will be printed at 
the public expense, and will cost about £3,000. What the 
index of the Royal Society will do for pure science, the 
index, being compiled at the Patent-office library will do 
for the applied sciences. We have already expressed our 
opinion of the value of the fortnightly index of foreign 
periodicals, and we only hope that the complete index of 
technical periodicals will be issued as soon as possible. 

Turning to the financial statements of the report, we find 
that, as usual, more than ten thousand pounds have been 
divided between the Attorney and Solicitor-General and 
their respective clerks for doing nothing, and there are also 
the facetious perennial entries of upward of £123 paid to 
“the sealer of the Court of Chancery for wax expended 
“by him in sealing patents,” and some fifty-three odd 
pounds to the “messenger to the Lord Chancellor for 
“obtaining the seals to patents during his lordship’s 
“absence from town” in the vacation of 1865, Not less 
than £113,926 9s, 8d. have been realised in the stamp 
duties levied on patents, and with £1,414 4s, 2d. for stamp 
duties on sale of printed specifications, the heavy sum of 
£115,340 13s. has been extracted from the patents of 
inventions. As we just said, more than ten thousand 
pounds of this have been divided amongst the law officers 
of the Crown, and £4,454 have been spent in “ compensa- 
tions” to other officers. On every warrant for a patent is 
levied a revenue duty of £5; £10 are paid to the Crown 
out of the progressive duty of £50 at the end of the third 
year; and a further sum of £20 on the progressive duty of 
£100 at the end of the seventh year. The total revenue 
stamp duty thus amounts, for the year 1865, to £21,290. 
What may be termed the legitimate expenses, or those indi- 
rectly returned to the inventors, are the salaries of officers of 
the Patent-oflice (£5,892); theexpenses of the office, amount- 
ing to nearly the same sum ; the money paid for printing 
to the Queen's printers (£13,765); the small expenses of 
the Kensington Patent Museum (£1,506), and sundry 
charges, amount in all to almost thirty-two thousand 
pounds, Nevertheless, after all the exorbitant sums paid 
to the law officers of the Crown and the revenue there 
is a surplus of £47,326, which, added to those of the 
previous years, amounts to several hundred thousands of 
pounds, 

The report is unusually voluminous ; it testifies to an 
expansiveness, so to speak, of the Patent-oftice, which is 
doubtless due to the fortunate removal of Edmunds, 
the late Clerk of the Patents. The chief feature consists 
in the excellently chosen extracts from the reports and 
memorials since 1858, which have annually been urging 
on reforms, yet waiting to be carried out. No severer 
mode could be chosen for showing up the outrageous 
neglect of the government of a most important department 
—a neglect all the more shameful as the Treasury takes 
especial care to levy, by the instrumentality of this very 
department, an onerous tax on the inventive powers of the 
country. Another main feature of the document is the 
great space given in it to the urgent need for abridging the 
specifications. This necessity is, indeed, greatly felt 
amongst all the industrial classes of the country; and it 
was only a day or two ago that one of the most distin- 
guished inventors of the age was remarking to us about 
the annual loss of hundreds of pounds spent on invalid 
patents, and of thousands in abortive experiments, due to 
the mere fact that the abridgments of the specifications 
for the manufacture of iron and steel have not been con- 
tinued since 1857—almost the very year which witnessed 
a complete revolution in iron and steel metallurgy. 

We have too often borne witness to the many anomalies 
and grievances of the administration of our patent law to 
just now insist further on these questions. We cannot, how- 
ever, help remarking that the most anomalous thing in the 
whole matter—that the feature of the document almost 
ludicrous in its significance—consists in the mere fact that 
it is signed by the Lord Chancellor and the great law 
officers of the Crown, who, one would think, if they were 
really desirous of reforming this department, might at least 
have the ear of the Chief Lord of the Treasury, or of any 
other minister able to take the initiative in the matter. 
The document is in fact signed by officials who, in the very 
document itself, loudly complain of their own mode of ad- 
ministration. Bearing in mind that the present Lord 
Chancellor, Master of the Rolls, and Attorney-General all 
signed as long ago as 1858 the most urgent report (here 
reprinted) of the Patent-office reforms yet to be made, we 
ask :—Have they really read through thisreport? Or has 
Lord Romilly, the Master of the Kolls (who, by the way, 
does, without any pay, all the little work about the oflice 
that is done), been playing off a sly practical joke on his un- 
conscious colleagues / 


THE BATTLE OF LISSA, 


Various accounts of this first great combat between 
ironclads have now reached England, and though we still 
lack particulars of the armaments of the Austrians, and 
of the extent to which the Italian ships had been in- 
jured by their attack on the forts, it is possible to form a 
tolerable notion of the chief features ot the battle. The 
published Italian official account of the Battle of Lissa 
has been compiled from the reports of Admiral Persano on 
the combat against the fortifications of Lissa, on the subse- 
quent naval engagement there with the Austrian fleet, 
from extracts from the logs of the ships which took part 
in these operations, and from other public and private 
documents, including the official inquiry into the loss of 
the Re d’{talia and the Palestro, In his attack on the 
island of Lissa the Italian Admiral is officially stated to 
have had under his command, besides two transports, 
eleven ironclads, four wooden screw frigates, one wooden 
screw corvette, two paddle corvettes, four dispatch boats, 
and four gunboats. On the day of the battle, 
the Italian fleet was further reinforced by the arri- 
val of ,the Affondatore (an ironclad cupola ship, 
built on the Thames), the steam frigates Principe 
Umberto, and Carlo Alberto, and a paddle corvette, It is 





surprising that the Italian Admiral, who confesses to have 
known of the movements of the Austrian squadron two 
days before the battle, should have continued his attem) 
to take the Lissa forts. It is ible, however, that 
ex to take them before t could be relieved by 
Admiral Tegethoff. The Italians say that, “ taking into 
“ account the various conditions in which several of our 
“ ships were,” their fleet really contained at the moment 
“they were so pluckily attacked by the Austrians only 
“twenty-three ships, of which ten ironclads advanced 
“towards the enemy,” while the wooden vessels, which 
had just been employed in collecting the debarkation ma- 
terials on the shore, “endeavoured to form into some sort 
“of order.” The Austrians advanced with seven iron-clad 
igates in the first line, and in the second seven frigates 
and corvettes, one sloop of the line, and eight dispatch 
boats and gunboats. Admiral Persano just then—perhaps 
unfortunately for his reputation—took the resolution of 
quitting his ship, the Re d'Italia, to hoist his flag on board 
the Affondatore, the English-built cupola ship, which had 
joined the fleet at Lissa on the previous day. As the 
Affondatore was a much faster vessel than the ill-fated Re 
d'Italia, it is not impossible that the reason he gives for the 
transfer, his wish to be “on board an ironclad of such 
“swiftness” as to give acommand of his position in the fight, 
“so as to convey the necessary orders to various points,” is 
a perfectly good one, however ill-justified by results. Both 
the fleets moved against each other in two divisions, the 
front division, composed of the ironclads, steaming in ad- 
vance of the wooden vessels of their respective fleets. The 
Italians seem to have manceuvred to attack their enemy’s 
wooden ships; while the leading idea of the Austrian 
Admiral rather consisted in bringing his vessels as soon as 
possible stem on those of his iron adversaries, without 
trusting too much to his guns. Three of the Italian ves- 
sels accordingly dashed past the Austrian ironclads to 
attack the wooden ships in the rear; but a second Italian 
division, consisting of the Re d'Italia, Palestro, and San 
Martino, had thus to bear the full brunt of the dashing 
tactics of the Austrians, who first concentrated their 
attention on the Re d'Italia, as if with the express 
intention of sinking what they may have thought 
was Persano’s flag-ship. Her rudder being unprotected, 
it appears to have formed the mark for the Austrian 
guns; and a flank blow from the stem of an ironclad, by 
disabling her rudder, left her-almost helpless. This 
was seen on board the Kaiser, which engaged her on one 
side, while two other vessels tried to board her. In the 
mean time, the Palestro, advancing to her support, was 
opposed by two ironclads and a frigate, which, by means 
of the hand grenades the Austrians have learnt to use so 
well, set her on fire. The Re d'Italia, once disabled, could 
no longer get out of the way of the rams of the enemy, and 
“falling upon her left side, she went down.” On her 
foundering, and the Palestro being on fire and soon 
blowing up, the Austrians, as yet comparatively uninjured, 
were able to again concentrate themselves on the Re di 
Portugallo, the Maria Pia, and the Varese. The first of 
these seems to have been well handled, running into the 
wooden line-of-battle ship Kaiser, raking her with her fire, 
and thus at last causing her to steam out of the line, 
though stil! firing her guns. The two vessels ground to- 
gether for their whole length, tearing from each other 
catheads, davits, shrouds, and everything which projected 
from their sides. During all this, the Re di Portugallo 
was attacked on all sides by the Austrian corvettes, and 
two iron-clad frigates tried to bear upon her on the right. 
The Austrian tactics seem, in fact, to have mainly consisted 
in a simultaneous concentration of their attacks upon the 
vessels they could mark out and isolate in their enemy’s 
fleet. They thus, ineffectually however, surrounded the 
Maria Pia with four of their ironclads, and she only 
escaped by putting on full steam. In the meantime, the 
manceuvre of directly attacking the ‘wooden vessels 
of their enemy seems to have borne tardy fruit, as they 
were now being surrounded by the Italian ironclads that 
dashed ahead at the beginning of the action. The Aus- 
trians are now stated to have been obliged to think of their 
wooden vessels, which, however, seem to have fulfilled 
the useful purpose of drawing off the van of the Italians, 
consisting of the Principe Umberto, the Carignano, the 
Castelfidardo, Ancona, and others. ‘The Italians say that 
the Austrians were now making off, the wooden vessels 
foremost, and the ironclads protecting their rear; and 
Persano seems to have thought of again trying to 
destroy the wooden vessels by dashing between them and 
the ironclad squadron. But it was now too late; both 
fleets appear to have had enough fighting, and after some 
cannonading on either side, the battle ceased. 

Neither side was provided with the heavy guns which 
are now in advance of modern armour plating, so that it 
would be too much to attempt to deduce from the battle of 
Lissa the probable results of a great conflict in our own 
Channel, or with an American monitor. But the results 
certainly show that the day for the success of bold seaman- 
ship has not yet gone by ; and the way in which Admiral 
Tegethotf handled his wooden Kaiser sheds great glory 
upon his skill and bravery. Of the four entirely-protected 
ships, the Re di Portugallo, the Re d'Italia, the Terribile, 
and the Formidabile, the first is the most interesting, as 
she figured prominently in the battle; and being the 
sister ship of the Re d'Italia, sunk in the action, an 
examination of her build ought to throw some light on 
the fate of her consort. 

The fate of the Re d'Italia reads a lesson upon the abso- 
lute necessity for protecting the rudder, and, in fact, the 
propelling and steering agents generally, of a modern man- 
of-war. Both the Re d'Italia and the Re di Portugallo were 
of nearly 6,000 tons burden, 280ft. long, and driven 
by engines of 500-horse power nominal. Their rate of 
steaming was nive knots per hour. They were without 
rams, and armoured with 5-in. iron upon 20in. of wood 
backing. The armour of the Re di Portugallo, according 
to the statement of an eye-witness, came very well out of 
the battle, “absolutely without damage,” although she 
was e ed for more than an hour with two or three 


other ironclads. The rudders, however, of both these 





ships are quite ded, and to this weak point was 
mainly due the 7 of the Re d’Italia. One of the Aus- 


trian iro’ rigates, the: commander on board her 
having Dyas noticed this weak spot, in the words of 
the Italian official report, “hastened to deliver a flank 


“ blow” upon her, “ ing away her'rudder.” “ Aban- 
“ doned,” say the Italians, “to her own momen’ with- 
“ out being able to make use of her rudder, she could not 
“ evade the shock of the iron-clad frigates that threatened 
“her upon the left.” The advantages of such a propeller 
as Ruthven’s with the preseat mode of naval attack by 
ramming are manifest. _ 

Another lesson to be learnt from this ep ent of 
ironclads is the great difficulty—in the midst of the roar of 
the guns, the crashing of the rams into the iron sides, with 
the vessels under full steam butting at each other, in the 
midst of a dense atmosphere of steam and powder smoke, 
—of distinguishing a friend from anenemy. “The mélée,” 
says Admiral Tegethoff, “ became general; and it is diffi- 
“ cult to give particulars of it, as the vessels were cruising 
“about under full steam, and it was often hard to dis- 
“ tinguish friend from enemy, although the gala set of flags 
“ was hoisted on both sides.” This would seem to show 
the necessity for some distinguishing sign by which the 
ships of the same fleet should be able voy ad each other. 
Upon the principle that the shrill voice of the captain is often 
better heard in a storm at sea than the deep bass of the 
boatswain, or that the shrill voices of the women reach 
further than men’s voices amidst the whirr of a Lancashire 
cotton mill, so is it just possible that a steam whistle, 
specially constructed with a view to obtaining a shrill 
note, might be usefully employed by each vessel of the 
same fleet, in order to quickly distinguish friend from foe 
during such a close engagement as that of Lissa. 

One noticeable point, which, it would seem, ought to 
draw attention to the further application of chemicals to 
the production of suffocating fumes from shells, is theaccount 
of the effects of a shell on the crew of the Re di Portugallo. 
It appears that no shell actually entered the vessel to 
burst inside, but that one just struck the edge of the port- 
hole, breaking up into fragments which killed two men 
and wounded ten others. But the stench from this very 
shell quite filled that part of the ship, rendering it impos- 
sible for the men during some minutes to work the adja- 
cent guns, The men were, in fact, but little incon- 
venienced by the smoke of their guns, but they suffered 
much more from that of the shells bursting on the outside 
of the vessel. This would seem to point to a weak spot in 
modern ironclads, due to the enclosed and confined space 
in which the combatants now fight. With this being the 
case, and as it is now comparatively difficult for shot to 
obtain an entry, it would seem that recourse might be had 
to shells containing compositions which could at least tem- 
porarily drive the men from their guns, thereby often to de- 
cide the fate of a battle. 


THE STRENGTH OF STEEL. 

ENGINEERS are often accused of passing by with indif- 
ference the strongest material of construction in existence 
—steel; and the accusation is usually couched in snch 
terms as to convey a direct imputation on the enterprise, 
if not upon the knowledge, of the members of the profes- 
sion. In point of fact, however, engineers are perfectly 
well aware that steel is a material of much promise, and 
that it apparently possesses peculiar advantages for many 
and highly important constructive purposes. Any impu- 
tation on the profession for lack of enterprise, is of course 
more or less unfounded ; and we must seek for some other 
reason to account for the fact that steel is not used quite 
as freely as it might be. We need not go far in search of 
this reason, Engineers, as a body, combine caution with 
enterprise after a very judicious fashion; and steel has 
not taken the place of wrought iron in bridges, roofs, rails, 
or ships, principally because we know little or nothing about 
it. We are unable to draw a line and say, “ Here we cease 
“to find iron and begin to find steel ;’ nor can we tell accu- 
rately anything about the strains which the steels produced 
by different firms are best suited to withstand. The 
varieties of steel are endless; so endless indeed, that it is 
still difficult to get a large order for steel of perfectly 
uniform quality executed by a single firm. Its execution 
by a we a of firms would be out of the question. Con- 
siderable additions to our knowledge of all the properties 
of steel are absolutely indispensable to its more extended 
adoption as a material of construction. Why this infor- 
mation should still be lacking it is not, perhaps, very easy 
to say. It cannot be doubted that the engineers and steel 
makers of the United Kingdom would have found it tc 
their mutual advantage to have long since organised sucl: 
a means of inquiry into, and study of, the properties and 

eculiarities of the metal as should have left comparatively 
little now to be learned at least as far as regards such 
well-known brands can now be produced with at least 
tolerable uniformity. We presume that the apparent 
negligence which is really the cause of our present dearth 
of information, must be attributed to the fact that, 
although an experimental inquiry was required, no one 
was prepared to take the initiative in a very costly pro- 
ceeding. We are pleased to find, however, that this difli- 
culty has been got over, and it is quite possible that before 
a year has elapsed the world of engineers will be placed 
in possession of information the value of which it will be 
impossible to over-estimate. 

Many readers are, we believe, aware that Mr. Kircaldy has 
recently erected in London, at very considerable expense, a 
testing machine, which we shall not be far wrong in terming 
the most complete of its kind, notwithstanding the very 
absurd reports which have been published as to the “ frac- 
ture of its enormous cross-head,” and the very ane 
results which it is said, by the author of the ‘fract 
cross-head story, to have given when testing some 
novel (?) girders. The existence of this machine at once 
opened a way to the carrying out of a series of experiments 
on steel which did not before exist; and Mr. Scott Russel 
and Mr. Barlow suggested some months since, that such a 
series should be carried out with its aid. During the 
discussion on Mr, Williams’ paper on permanent way, rea! 
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before the Institution of Civil Engineers, the question 
was brought forward more prominently, and steps have 
been taken b 
good effect, that no fewer than twelve of the leading 
of ee eens are MIE ee ote 
inten to expenses an experimental in- 
quiry which will extended to.a which it is at 
present impossible to foretell. The ex ents will all be 
carried out, we believe, with Mr. dy’s apparatus, 
under the direction of a committee, consisting of Mr. 
Barlow, Mr. Berkeley, Mr. Fowler, Captain Galton, and 
Mr. Scott Russel ; members, we ‘ied hardly say, of the 
Institution. 

A preliminary series of 240 experiments will be com- 
menced within the next fortnight. The experiments will 
be conducted with a view to determine the powers of 
resistance of various steels supplied by the twelve sub- 
scribing firms, to tensile, compressive, bending, and tor- 
sional strains. The 2in. square and 15ft. long, as 
supplied, will be cut up into a of 50in. for the ten- 
sile and compressive strains, and into lengths of 30in. for 
the twisting and bending strains. These bars will be 
tested in sets of three, and although the square of 2in. 
constitutes the initial form of cross section, this will be 
altered in every way required to afford a complete test of 
the merits of the different samples. 

It is long since so important a task has been under- 
taken by the Institution of Civil Engineers, and it is pro- 
bable that no other body could prove so competent to its 
execution. The members of the committee are all gentle- 
men thoroughly well versed in questions connected with 
the strength of materials; and there is no reasonable room 
to think that the results of the inquiry will be otherwise than 
noteworthy and valuable in the highest degree. It is certain 
that the particulars cannot be made public in a complete 
form for some months to come; but we trust that not a 
moment will be lost in making them public as soon as 
they are complete. 


BRINDISI V, MARSEILLES. 

Brinpist, the ancient Brundusium, was regarded of old 
by the Romans as the best harbour on the coast of the 
Adriatic, and was used as such in crossing to Dyrachium, 
on their way to Greece. In the fifteenth century, how- 
ever, during one of the endless wars in Italy at that time, 
a Prince of Taranto partly destroyed the port in order to 
keep his enemies out. Brindisi happens to be the 
Italian port the nearest to Egypt, to which railway 
communication has up to this time been extended. There 
is accordingly every probability that this port will 
resume its ancient importance, as the stream of the 
traffic between England and India is now being diverted to 
pass through Brindisi. In July last year a vote of six 
millions of francs was by the Italian Chamber of 
Deputies for, as we recorded at the time, the adaptation 
of the port to modern requirements, and the obliteration 
of the effects of the medieval Prince of Taranto’s mis- 
directed engineering. Our Government naturally lays 
much importance on a saving of time in the conveyance of 
the Eastern mails. Last year we were the first to publish 
an important report,* by Captain Tyler, one of the Board 
of Trade Inspectors, on Mr. Fell’s system of railway over 
Mont Cenis. The Postmaster-General, as we have already 
had occasion to state, some weeks directed Captain 
Tyler to inspect the whole system of the railways and 
of Italy with reference to the use of this route 

or the conveyance of the Eastern mails. Captain 
Tyler accordingly, during the months of May and June 
last, carried out his mission, and his report on it to the 
Duke of Montrose was published the other day. This 
report is the result of an inspection of the works of the 
Mont Cenis tunnel and railway, and of those railways and 
ee of Italy generally which seemed likely to be required 
or the establishment of the new line of traffic. The pre- 
sent overland route from Great Britain to Egypt is about 
the shortest as to distance that could be chosen; but as it 
is practicable to travel more than twice as fast on land 
as by sea, besides the lessened risk of delay, as soon as 
the railway down to the east coast of Italy was opened, it 
became clear that some port in the south could be advan- 
tageously substituted for Marseilles as the point of depar- 
ture for the sea journey to Eevrt. The nearest of these 
er is Brindisi, 1,504 English miles from London by the 
ont Cenis route, and 822 nautical miles from Alexandria. 
There would thus be a saving of 734 miles in the sea pas- 
sage, and an increase of 651 miles in the land e. 
There are two other ports, Otranto and Gallipoli, which are 
each 37 nautical miles nearer Alexandria than Brandisi; but 
the first has no protection for bad weather from a north- 
easterly direction, and no existingaccommodation for a mail- 
packet station; and Gallipoli is subject to similar objections. 
Nor could Taranto well be selected for a mail station, as the 
Italian Government have determined to make it their princi- 
pal military southern port; the weather, too, is frequently 
bad and the sea rough atits entrance, and Brindisi appears 
generally a much easier port to make. Another place on 
the Italian coast inspected by Captain Tyler is Reggio, 
which, though it has the advantage of being on the 
straight course of a steamer passing by the Straits of Boni- 
facio and the Straits of Messina, from Marseilles to Alex- 
andria, is merely an open roadstead without protection, 
especially from wig | gales. Naples would seem to be 
a more desirable place, but for a steamer to call there, on 
its way between Harecilles and Alexandria, would increase 
its journey by 180 nautical miles as compared with the sea 
passage eia Brindisi, The railway communication between 
aples and the north of Italy is not yet completed. There 
is also no landing stage or pier at the Porto Grande, the 
commercial port of Naples. “When railway communication 
“ is completed to Naples vid Foggia, or, still more, when it 
“ is complete vid Genoa and Rome,” Naples may become an 
important place of call for the steamers, but it can never 
— with the Brindisi route, from the extra length 

e 


of passage. 
The harbour of Brindisi consists of an outer port, 2,000 
metres long by 1,000 metres wide, connected by a channel 
* See the ENGINEER of June 23rd, 1865, p. 385, 
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260 metres and 60 metres wide, with two inner arms, 
oe the Gone tam f Ge ARE The late tions 
have been the first which have been tried since the 
i caused to the port by the Prince of Taranto, with 
the view of clearing the channel of the uent accumu- 
lations of sand. As showing the success of the late works, 

in Tyler himself observed some contract steamers of 
the Italian Government in this harbour which were then 
drawing from 13ft. Gin. to 14ft.. of water. Other dif- 
ferent works are being carried out, pen which 
is a holding slip for vessels up to 2,000 tons burthen, a 
quay 500 metres long, a breakwater 380 metres long, be- 
sides other harbour works, among which are 260 metres of 
quays, destined for the goods station of the railway. The 
most important of all for the in hand are the ex- 
cavations by dredging and the’ erection of a convenient 
landing stage. The Italian Government are ready to pro- 
vide this accommodation by the spring of next year 
should the British Government determine to forward. the 
Indian mails by Brindisi; and thus, after a full considera- 
tion, Captain Tyler concludes that Brindisi is the best 
harbour on the south of Italy for a mail port. 

The port would be approached by the mails runningon the 
same lines as at present to Paris and as far as Macon. The 
train would there diverge to take the line to Amberien, Cu- 
loz, Chambery, and St. Michel. Between the first two places 
especially, the gradients are steep and the curves f von 
the permanent way is of the mmang Auccny but the joints 
have not yet been fished between mand Culoz, It 
now takes six hours and five minutes to travel on the line 
from Macon to St. Michel. The passage from St. Michel 
over the Mont Cenis, now performed by horses and mules, 
is regular enough in summer, but it is necessarily subject 
to serious interruptions in winter, ; 

The summit railway over Mont Cenis, from St. Michel 
to Susa—described last year in our columns—is now being 
elly proceeded with. Messrs, Brogden and Co. are to 
deliver the 3,000 tons of permanent way for the Italian side 
before the last of September; and on the French side of 
the mountain the three bridges near St. Michel were far 
advanced, and are probably now finished. It was objected 
to Mr. Fell’s line it would be liable to suffer from snow- 
drifts and avalanches. At the most dangerous places 
masonry covered ways will be constructed, and timber 
covered ways for the lighter drifts or falling snow. The 
contract for the materials of the permanent way on the 
French side has been undertaken by the “Terre Noire” 
Company. Captain Tyler made some further experiments 
with one of the engines, and he sees “no reason to alter 
“the favourable opinion he has already expressed on the 
“ principle.” 

We also inspected the works of the Mont Cenis 
tunnel. The t question as to when it will be com- 
pleted depends on the thickness of the quartz, the quality 
of the strata at the other parts of the excavation, and the 
supply of money and labour. About 400 men, including 
some of the best workmen, were leaving for the Italian 
army at the very time Captain Tyler was there. It is, 
nevertheless, possible that the tunnel may be completed 
by May, 1871; but then approaches on each side have 
to be constructed, so that “the shortest time, looking at 
“ the matter itself in an engineering point of view,” will be 
at the earliest towards the end of 1871; “and it is 
“ impossible to calculate at present upon the future financial 
“ condition of Italy, and the effect it may have upon the 
“ works.” On its completion, however, mail trains will be 
able to run from Calais to,Brindisi for 1,390 miles, without 
break of gauge, in about fifty-four hours. Captain Tyler 
observes en passant that dog spikes only, and not through 
bolts, are used on the Italian lines for fastening the fiat- 
bottomed rails to the sleepers; but then wood is 
used, and not pine, as with ourselves. He calculates that the 
eastern mails could be taken from Macon to Alexandria, 
over the Brindisi route, by the summit railway with Mr. 
Fell’s engines, in 123 hours 8 minutes ; and that the whole 
could be brought into operation by the Ist of June next 
year. The mails could thus be punctually conveyed be- 
tween London and Alexandria within 1503 hours; and 
when the tunnel and permanent line between St. Michel 
and Susa are at work, 1474 hours. Then would come the 
necessity for sleeping carriages during the 54 hours without 
stoppage from Calais to Brindisi. And in answer to an 
inquiry of our Board of Trade inspector, the Italian 
Government have offered to convey the passengers in 
carriages of the kind at the low rate of 15 centimes per 
kilometre. As, until the completion of the main line, the 
mails will have to be transferred at St. Michel and Susa, 
from the 4ft. 83in. to the 3ft. 7Zin. gauge, and vice versa, 
Captain Tyler ewe that the mail be enclosed in 
large w xter-tight chests, to be shi by cranes at the 
differer iplaces of transfer. It was attempted to use bags 
instead of smaller boxes, shifted by hand labour ; but last 
year, when the cholera was zag in Egypt, these sacks 
were thought to carry the infection more readily than 
boxes. Some 325 boxes of wood or iron have now to pass 
monthly through France to the East, and they are neces- 
sarily often thrown about with great violence. The use 
of cranes and larger packages seems a very practical 

roposal, 

- In concluding his interesting report Captain Tyler 
points to the yet greater saving of time and distance that 
will be obtained when arailway shall be constructed along 
the Euphrates Valley to the Persian Gulf. Several hun- 
dred miles and entire days would be saved in the e 
from London to Bombay. Then the navigation of the 
Persian Gulf to Bombay—easier by far than that vid Suez 
and the Red Sea—would be obviated by the connecting 
together of Bagdad to Bombay by rail. On account of the 
insufficiency of the guarantee of the Turkish Government, 
from the weak financial state of the empire, the Euphrates 
Valley Railway scheme has been in abeyance for some 
years, Altogether the whole report is well worth the 
careful attention of the government and of the scarcely 
less influential City men. 

A few days ago “C.E.” wrote to one of the daily 
papers, i tt twenty years since he was di- 
rected jby her Majesty’s Government to examine for the 





of a railway route the Valleys of the Ev 
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Euphrates Valley. This survey took ten months, during 
which he examined and laid down the best available route 
with great ision, and drew up in fullest detail a report 
thereon. He observes that the Euphrates Valley is well 
suited for a line of railway of easy and cheap construction, 
and that in the event of the line being made, with other 
loop lines—say from Arta to the Gulf of Volo, or over the 
little Isthmus of Corinth—so as to shorten the distance 
from Brindisi into the Bay of Iscanderoon ; and thence, 
vid Antioch and Aleppo, into the Valley of the Euphrates, 
London and Bombay would be at least six days’ journey 
nearer each other. 





LEGISLATION ON PRIVATE BILLS. 

A COMPLETE analysis cannot as yet be given concerning the 
legislation of the past session on private bills, the royal assent 
not having been given to all the bills which have passed the 
ordeals of the examiners on standing orders, the referees, the 
committees of Lords and of Commons, and the two Houses in 
Parliament assembled. It may be stated, however, as concerning 
the labours of the referees t they have sat in the present 
session 112 times, as against 107 times in last session. This 
tribunal—a very important one—sat for the first time in the 
session of 1865. e functions of the referees are to inquire 
into the efficiency of the engineering works, and the sufficiency 
of the estimates in respect to the schemes brought before them. 
In the session just concluded the constitution of the referees’ 
courts has been altered in this important respect—that the 
members of the courts have been elected as a sort of experts, 
and have been paid for their attendance and services, excepting 
the chairmen of the courts, who are members of the House, and 
give their valuable and laborious services without fee or reward. 
Among the salaried referees who have done good suit and ser- 
vice in this session have been Sir John Duckworth, Sir Wm. 
Gibson Craig, Mr. Hassard, the efficient chairman of one of the 
referees’ courts last session, but not now a member of the House, 
not having stood at last election, and Mr. Rickards, legal adviser 
to the referees. 

We observe that in 1865 the number of bills against which 
petitions indorsed for hearing before the referees were lodged 
was 309 ; in 1866 the number was 252. The number of peti- 
tions indorsed for hearing before the referees was 1,449 in 1865, 
and 1,119 in 1866. The number of petitions against bills 
reported upon by the referees was, in 1865, 318, and in 1866, 
174. The number of bills whose promoters objected to the 
locus standi of petitioners, and were heard before the referees, 
was 92 in 1865, and 74 in 1866. The number of petitions in 
respect of which objections to locus standi were decided by the 
referees was 142 in 1865, and 190 in 1866. 

A very large proportion of the bills which have passed the 
committee and the two Houses have received the royal assent ; 
on Monday last as many as 69 bills, including the new line to 
Brighton, bondi acts by this finishing touch. Numerous notices 
of motion have been given for consideration and discussion in 
the next session. 

It might seem from the proceedings of the referees that the 
private bill business of the session has been less than it was in 
last session ; this point cannot be definitely settled until the 
last batch of royal assents is given. This much, however, we 
may mention, as touching the amount of capital in shares and 
by loans respectively, proposed to be raised by the railway and 
other bills brought betore Parliament in the prefent session, and 
the aggregate amount of such capital rit | loans; that the 

TO capital to be raised by shares has been £125,638,785 ; 
by loan, £49,851,861 ; total, £175,490,646. The gross aggregate 
of a similar return for 1865 was, for capital in shares and loans, 
£126,441,708. 

In our next we will probably be able to give an epitome of the 
private bill business of the session. 





BELGIAN MEcHANICAL INDUSTRY.—( From our Correspondent). 
—The Belgian construction workshops are generally well provided 
with orders. This is especially the case at Liege. 

Tue Austrian rifled guns which have been taken by the Prussians 
are made of brass, on the same system as the French ones, and 
are muzzle-loaders. The Prussian rifled guns are all breech- 
loaders and made of steel. 

CrupaD REAL AND BaApasoz Rattway.—(From our Corre- 
spondent),—This line, which is composed of six sections, is at last 
stated to be nearly ready for traffic. Only the ballasting of the 
second sixth sections remains to be completed. The rolling stock 
collected at Badajoz is twenty-six locomotives, 152 passenger 
carriages, and 271 r carriages. The plant at Ciudad Real 
is composed of eight locomotives, twenty-five passenger carriages, 
and 190 trucks. 

ATLANTIC TELEGRAPHY.—The h of the King of Prussia 
on opening his Chambers was te hed in extenso to New 
York by the London uepeneas of the New York Herald, at 
the cost of about £1,000, e first message from Sheffield by the 
newly-laid Atlantic cable was transmitted yesterday by the 
Electric Telegraph Company. The communication was from one 
of the largest firms in Sheffield to a house in Philadelphia, The 
message consisted of twenty words, composed of ninety-five letters, 
and the charge was £20. 

ABANDONMENT OFjTHE NorTH Raitway Briper.—We under- 
stand that, in view of the anticipated effect upon the through 
traffic between England and the north of Scotland resulting from 
the transference of the Scottish North-Eastern Railway to the 
Caledonian Carper , the North British directors have resolved 
to abandon all er outlay upon the Bridge of Forth. The 
chairman and some of the directors, we believe, visited the experi- 
mental pier at Charlestown on last, and gave orders for 
diseontinuance of the preparations—which were rapidly ap h- 
ing completion—for the submersion of the platform and cylinders. 
The large body of ae and other workmen employed on 
the structure were to be paid off, with the exception of a 
sufficient staff to take charge of the pier and lighters attached, 
which will be floated with the first spring tide, and deposited in 
Burntisland harbour. —Scotsman, 

THE ae CENIS na ang og = are in an 
active state of progression along the whole © number 
of men employed up to the latest dates amounted to 1,456, which 
will be shortly increased to 2,100. The rails on the French side 
are now being delivered at St. Michel at the rate of from 0 to 40 
tons per diem. Two steamers and several sailing vessels have left 
England for Genoa freighted with rails and iron work, and it is 
expected, should the quarantine now established at Genoa offer no 
ye A eat the delivery will commence on the Italian side 
at Susa not later than the 15th of and continue as 
rapidly as the road can be laid. The progress of the work suffered 
no interruption from the war in Italy, but in uence of the 
traffic over the mountain having for the smepent 4 

director expects that for material 
can be at no unfore- 
seen accident or delay occur, line will open for traffic on the 
1st of May, 1867, 








104 





THE ENGINEER. 


Ava. 10, 1866. 








MANCHESTER ASSOCIATION FOR THE PRE- 
VENTION OF BOILER EXPLOSIONS. 
THE last ordinary monthly meeting of the executive committee 


of this association was held at the 41, tion-street, 
Manchester, on Tuesday, July 31st, 1 illiam Fairbairn, Sg 
C.E., F.R.S., LL.D., &c., President, in the chair, when Mr. L. 


Fletcher, chief engineer, presented his report, of which the follow- 


is an i— 
‘During the last month 182 engines have been examined, and 
340 boilers, as well as two of the latter tested by hydraulic pressure. 
Of the boiler examinations, 201 have been external, 10 internal, 
and 129 entire. In the boilers examined, 87 defects have been dis- 
covered, 7 of those bei us. 
** Corrosion—I' —Some corrosive waters not only waste 
and indent the surface of boilers internally, but also destroy the 
vitality of the metal, so that the edge of the overlap may be cut 
away with a few slight blows with the hammer, and the rivet heads 
knocked off with a chisel only, and easily pulverised. Such 
was the character of the defects found in one of the boilers examined 
during the past month, which was at once laid off by the owners, 
and condemned as soon as its condition was pointed out by the 
association. The above shows the importance of carefully testing 
corroded rivet heads with a hammer. 

“ Corrosion—External.—Both the dangerous cases referred to in 
the table arose from leakage at the joints of boiler mountings, in 
consequence of their being bolted to the shell instead of rivetted. 
The plates were so eaten away that in one case the inspector 
scraped a hole through with his chisel, while this could easily have 

- been repeated in the other. One of the mountings was a cast 
iron man-hole mouth-piece of somewhat large size, and as the 
corrosion extended in a groove all round it the boiler was clearly 
unsafe to be worked, po. = was immediately laid off. This encircling 
groove was not very easy of detection, since, although nearly eating 
through the plate it was only three-eighths to half an inch wide, 
and almost buried under the edge of the casting, added to which it 
was filled up with tar with which the boiler had been coated. There 
may be others ina similar condition for which this may be a caution. 
All mountings, instead of being bolted to boilers, should be 
attached with suitable fitting blocks rivetted to the shell. 

Deficiencu of Water.—This arose at night time when the fires 
were banked up, from the attendants omitting to close the feed 
stop valve, there being no self-acting back-pressure valve, and the 
feed inlet being below the furnace crowns. The importance of 
every boiler being fitted with a good self-acting feed back-pressure 
valve, as well as of the feed inlet being above the level of the 
furnace crowns, has been frequently pointed out in previous 
reports.* The furnace crown was fitted v with one of those fusible 
plugs in which the alloy is in the shape of a washer about the size 
of a penny-piece, having a copper button in the centre of it. This 
did not, however, egy the plates becoming red-hot. The plug 
did not put out the fire, or, properly speaking, go off atall. A 
little piece of the alloy melted away on one side and allowed a 
slight escape of steam. which fortunately attracted the attention 
of a workman, who at once examined the boiler and found the 
furnace crown red-hot. 

TABULAR STATEMENT OF EXPLOSIONS FROM JUNE 23RD, 1866, to JULY 27TH, 
1866, INCLUSIVE. 




















Progressive | Persons | Persons 
No. for 1866. Date. |General description of beiler. killed. | injured. Total. 
33 July 2 |Plain cylindrical egg-ended | 
| Externally fred.. ..) 4 | 0 4 
34 July 16 | Particulars not yet fully as- 
certained 46 os «- 1 1 2 
| ee } 1 6 








‘*No. 33 explosion occurred at a colliery at half-past three 
o’clock on the morning of Monday, July 2nd, and resulted in the 
loss of four lives. 

“The boiler, which was not under the inspection of this asso- 
ciation, was of the plain cylindrical externally-fired class, its 
length being thirty feet, its diameter six feet, and the thickness 
of the plates three-eighths of an inch, while the pressure at which 
the safety valves were loaded was 301b, per square inch, From 
the evidence given at the inquest it appeared that the boiler was 
nine years old, was set with a wheel flue, fed with hot water, and 
had been cleaned and repaired, when five new plates were put in 
but a week before it burst. Also that at the time of the explo- 
sion the boiler had plenty of water in it, and that the pressure of 
the steam did not exceed 27 1b. on the square inch; while, on 
subsequent examination, the plates were found to be of good 
quality, and to present no evidence either of flaws or of having 
been overheated. The engineer to the colliery, who ctated that 
he had held the position for sixteen years, was ‘very well accus- 
tomed to boilers,’ and had the superintendence of all the engine- 
inen, gave it in evidence that he could not in any way account for 
the explosion, and thought that there must have been something 
more powerful than steam to produce it. The jury brought in a 
verdict that ‘the four lives were lost by the explosion of a boiler 
at Yo colliery, but what caused the explosion there was no evidence 
to show.’ 

‘* Such evidence and such verdicts, though but too common, are 
not only unsatisfactory but positively mischievous, and can only 
tend to perpetuate explosions, as is shown by the occurrence of 
the one under consideration. But five weeks before a very similar 
explosion occurred to another colliery boiler belonging to the same 
proprietor and under the superintendence of the same engineer; 
while at the inquest evidence to the same effect as that just 
described was given by the superintending engineer, the smith 
who had repaired the boiler, and the enginemap, all of whom con- 
sidered the bursting of the boiler to be unaccountable, so that the 
jury gave it in their verdict that ‘what caused the explosion there 
was no evidence to show.’ The tendency of such evidence and 
verdicts to reproduce rather than to prevent these disasters was 
pointed out in last month’s report in the remarks on this explo- 
sion, which ranks as No, 24 for the present year, though it was 
hardly expected that they would be corroborated by a second ex- 
plosion at the same works within the short space of five weeks. 

“As long as explosi are idered to be altogether unac- 
countable by those who have charge of the boilers, and this view 
is endorsed at coroner’s inquests, it will be seen that nothing is 
done for their prevention, and boilers similarly dangerous to those 
which have exploded will be worked on till other explosions 
occur and more lives are lost, when at the inquests the same 
stereotyped evidence will in all probability be repeated, viz.: That 
the boilers were very good, very strong, and perfectly sound ; that 
es explosions were altogether unaccountable and could not be 

helped. 

There is nothing, however, either unaccountable or unavoidable 
in these explosions. The majority of those at collieries arise 
simply from the use of plain cylindrical externally-fired boilers, 
which, as has been repeatedly pointed out in previous reports, are 
so dangerous and treacherous as to be entirely untrustworthy. 
Every fresh explosion which occurs to this ¢ of boiler is 
an additional illustration of this. The two explosions recorded in 
last month’s report both took place very shortly after the boilers 
had been repaired and ed as sound, one of them having been 
cleaned and examined but the very day before it burst, while the 
boiler in the present case had worked but five days and nights since 
being venaiood and cleaned, when it is stated that the boiler was 
found perfectly sound and considered safe. This treacherous class 
of boiler should be discarded altogether, and until this be done 
these so-called unaccountable and unavoidable explosions will 
continue to recur as at present, with their attendant loss of life 
month after month. 

‘* Several explosions, the particulars of which have not yet been 








* See remarks under “Furnaces out of Shape,” in Association's printed 
montbly report for May, 1866. 








reported, have occurred during the last few months to internally- 
fired flued or Cornish boilers, all of which might have been 


bar or seams. e 8 ve ex 

may now be given, while two others have been repo to me 
which, there is little doubt, arose from the same cause, but 
sufficiently full details have not yet been received to enable me to 
speak — positively. Not one of the boilers in question was 
under the charge of this association. The five explosions referred 
to are Nos. 3a, 10a, 11, 17, and 26, while the de are as follows: 
—“*No. 3a seme y which resulted in the loss of one life, 
occurred at -past four o’clock on the afternoon of Tuesday, 
January 9th, at a saw-mill, to a boiler 28ft. , 6ft. Gin. diameter 
in the shell, and 3ft. Gin. diam. in the furnace tube, which was made 
of four plates in its Se of which were three-eighths 
of _ een in ome and the yo ——— of * 
inch, the ordinary working pressure bei . per square inc 
The boiler was in good condition and well equipped with mount- 
ings, while the plates of the furnace tube are reported not to have 
presented the slightest appearance of having been overheated. It 
seems that the engineman had noti on several occasions when 
getting up steam, certain vibrations in the tube, and imagining 
that these arose from its deflection coi uent on its weight, hung 
it up to the top of the shell by a couple of stay rods. These, how- 
ever, proved of no avail. The furnace tube collapsed in an in- 
clined direction, midway between the vertical and horizontal. 
Had encircling hoops been added to the tube, instead of the stay 
rods, the explosion would have been prevented. 

** No. 10a explosion —— at a quarter before twelve on the 
morning of Monday, February 26th, to a boiler employed at 
a currier’s factory. Fortunately no one was killed, and only one 
person injured. The boiler, which was a second-hand one, had 
just been re-set, and been at work but a few hours before the fur- 
nace crown collapsed, on which the steam and water rushed out 
from the rent and-did considerable damage to the surrounding 
property, reducing the boiler-house and adjoining sheds to a wreck, 
and scattering the débris to a considerable distance. The length of 
the boiler was 21ft., the diameter of the shell 5ft., and of the fur- 
nace tube 2ft. 1lin., the thickness of the plates being three-eighths 
of an inch, while the a of the steam on the square inch 
shortly before the explosion was 64 1b. A furnace tube of such 
dimensions, especially when not perfectly circular, is quite unfit to 
be worked at as high a pressure as this one was, viz., 64 lb., and all 
similar boilers should at once be strengthened, or they will only be 
worked at the risk of failing in the same way as this one did. 

**No. 11 explosion happened at a mine on Saturday, March 3rd, 
and resulted in the death of one man. The boiler was 31ft. 9in. in 
length, and had a diameter of 5ft. 9in. in the shell, and 3ft. 8in. in 
the furnace tube, the thickness of the plates being three-eighths of 
an inch, and the load upon the safety-valve 40 lb. on the square 
inch, The tube collapsed laterally, from which it appears prob- 
able that it was not truly circular; but, even if it had been, sucha 
flue could not be prudently worked at a pressure of 40 lb. on the 
square inch unless strengthened with encircling hoops, or other 
approved means. 

“‘No. 17 explosion, which was of a much more disastrous 
character than either of the preceding, resulted in the death of 
five persons, as well as in injury to five others, occurred at ten 
minutes past six o’clock on the evening of Wednesday, April 4th, 
at a tin-plate works. In this instance not only did the tube 
collapse, but both ends of the boiler were completely torn away, 
the body of the shell being blown in one direction and a consider- 
able portion of the furnace tube in another, while the buildings of 
the works were seriously damaged, the roofs dismantled, and the 
whole thrown into utter confusion. The length of the boiler was 
30ft., the diameter of the shell 7ft., and of the furnace tube 4ft. 
while the plates were seven-sixteenths of an inch in thickness, and 
the pressure of the steam 43 lb. per square inch. 

“This pressure, in the absence of any strengthening rings, was 
excessive for such a tube, and more particularly so if at all out of 
the circular shape, which is generally the case in those of so large 
a diameter, unless of first-class workmanship, which could hardl 
be expected to be met with in a boiler made inthe locality in whic 
this one was. 

** At the inquest some rather curious views were expressed, An 
application to the Board of Trade for a Government inspector to 
assist in the investigation had met with a refusal, coupled with the 
suggestion that the coroner should, if he idered it ry, 
obtain the assistance of some duly qualified engineer in the neigh- 
bourlLvod. This, however, the coroner stated to the jury he deemed 
unnecessary, since several of them were practically acquainted with 
the construction of boilers, and able, he considered, to get at the 
whole facts of the case themselves. One of the jurymen stated, for 
the information of his fellow jurors, that a furnace tube of a boiler 
would withstand the same pressure of steam as the shell, if only half 
its diameter and made of the same thickness of plate; and as in the 
boiler under consideration the tube a little exceeded half the dia- 
meter of the shell it was somewhat weaker, but that had nothing to 
do with the explosion. It need scarcely be said that this rule is as 
empirical as it is false and dangerous. Another juryman undertook 
to estimate the precise percentage of strength that furnace tubes 
lost from being overheated from shortness of water; while, in the 
opinion of a third juror, if the plates became overheated the steam 
would oxidise the iron and blow up the boiler. The coroner stated 
it was clear the explosion had arisen from neglect in one or two 
ways, either in generating too much steam or giving the boiler too 
little water, but no one pointed out that the explosion arose from 
the weakness of the furnace tube, or called attention to the fatal 
defect in its construction of omitting strengthening rings, kc. The 
jury returned a verdict of ‘ accidental dehth,’ caused by the explo- 
sion of a steam boiler in consequence of the smallness of the 
safety valve,’ and thus closed the inquiry without having thrown 
any light on the true cause of the explosion, so that it is feared 
that in the neighbourhood in which this explosion occurred makers 
will still continue to turn out unsafe boilers, and firemen to attend 
to them in total ignorance of their danger. 

“* No. 26 explosion took place at a mine on Monday, May 28th, 
one — being killed and three others injured. 

“The boiler was of -the single flue internally-fired Cornish class, 








its length being 30ft. 8in., its diameter 6ft. Sin. in the shell, and 
4ft. in the furnace tube, some of the plates of which measured 
seven-sixteenths, and others from that to three-eighths of an inch | 
in thickness. There were two safety valves on the boiler loaded 
toa pressure of 401b. on the square inch, one glass water gauge, 
and two gauge taps. 

“The internal flue tube collapsed from one end to the other, 
with the exception of about 4ft. at the front end over the fire, 
where the tube retained its original shape almost uninjured, the 
collapse taking place in a vertical direction, the crown flattening 
down to the bottom of the flue, while about 8ft. of the tube at 
the back end of the boiler was severed from the remainder and 
thrown to a distance of about thirty yards, the shell, with the 
other part of the flue tube, weighing about nine tons, being thrown 
in an opposite direction for about seventy yards. At the moment | 
of explosion the engine was standing, and had been doing so for | 
twenty minutes, the dampers being shut, and the steam it is | 
reported blowing off gently; while the attendant, who is stated to | 
be a trustworthy and perfectly competent workman, says that 
when the engine stopped there were 9in. of water in the glass; | 
and, also, that he tried the top gauge tap. 

“A good deal 





of discussion arisen as to the cause of this 
explosion, and it has been attributed, as usual, to shortness of 
water. Had this been the case the plates of the furnace crown | 
immediately over the fire would have been the first to have given | 
way, whereas, as already stated, the tube failed at the back end, 
oan retained its original shape at the front, added to which the 
tube was of such dimensions that it could not be prudently 
worked at so high a pressure as it was, so that it is thought there 
is no reason to doubt that the explosion arose from weakness of the 
internal flue tube, and not from shortness of water. It must not 


| the continual use of the careening 
| perienced in any state of the weather either with the ladders or 


be forgotten that when an engine is standing and the safety valves 
are blowing off, as was the case in the om porte gp ce, that the 
steam pressure will always exceed the load on the safety valves 
more or less, and it must again be repeated that it has a most 
important influence on the stre’ of internal flue tubes, whether 
they be ' circular or not; which is a consideration too much 
lost sight of, while it explains the apparent anomaly of one boiler 
exploding and another of similar dimensions working safely. 
Tubes made with plates overlapping can never be truly circular. 
eg he those now under inspection are made without any lap at 
all, ends being welded or else butted with a joint strip, so as 
to accurately maintain the circular shape. Also a belt of T iron, 
welded up into a solid hoop, is introduced at each ring seam of 
rivets. ith this arrangement plates three-eighths of an inch in 
thickness, instead of those seven-sixteenths or half an inch, are 
found to be ample, and to be —— at a pressure of 601b. 
per square i or even higher. this arrangement been 
adopted in the present instance the explosion would not have 


happened. 

** It is feared that in the district in which this explosion 
occurred many boilers of very similar proportions are at work, 
and under these circumstances it is no kindness to the steam user, 
and especially to the r firemen, to enunciate half truths. It 
must, therefore, plainly be stated that all such boilers are dan- 
gerous, that they should be immediately stopped and the furnace 
tubes strengthened. This, in some cases, may be done in place by 
the addition of angle iron hoops; while in others, where the 
furnace tubes are much out of the circular shape, it might be 
better to remove them altogether.” 

[Since this report was closed another explosion has occurred, by 
which two men have been killed and a third severely injured, it is 
feared fatally so. ] 


NOTES FROM PARIS. 


( By our Special Correspondent. ) 

Tue facts and opinions respecting the British naval force 
naturally excite great interest in official quarters here, the first 
thirty pages of the Revue Maritime et Coloniale, a ministerial 
publication, are occupied this month by translations of the report 
of the Admiralty Commission on turreted ships, and of the article 
which appeared in ** Colburn’s United Service Magazine” of June last 
on the actual state of the English navy, accompanied by extracts 
from the proceedings in Parliament respecting the armament of 
the Monarch, and from the Z'imes’ report of the trial made by the 
guns of the Bellerophon on the turret of the Royal Sovereign. 
The translator, an officer of the French navy, adds the following 
short comment : —‘‘ We confine ourselves here to the strict state- 
ment of the question, pointing out at the same time the tendency 
towards guns of immense calibres, a tendency,which appears, wisely 
or otherwise, to be strengthening in quarters, but which in 
England is intimately connected with the question of revolving 
turret ships, that is to say, that such vessels will embody the con- 
dition necessary for the safe and efficacious employment of such 
great guns. This results, in fact, from the report of the Commis- 
sion of Inquiry. The opinion which seems to prevail in England 
at the present moment is that the 12-ton gun marks the extreme 
superior limit of heavy artillery capable of being worked in battery 
on board ship, and that for anything beyond that the revolving 
turret, that is to say, the gun placed on the central line of the 
ship and pointed and worked by powerful mechanical appliances, 
is n Hence the attempts to produce sea-going ships and 
cruisers with revolving turrets which will admit of the use of guns 
of extreme calibres to be used over the seas or in marine engage- 
ments. This view, which we do not dispute, has at any rate the 
sanction of experience on its side which the opposite opinion does 
not possess, for we have not yet seen any of os enormous guns 
worked in battery on a sea-going vessel. We trust that before 
long the latter view may in its turn receive the sanction which is 
yet wanting to it.’ 

The platett frigate’ Magnanime has completed the trials of her 
machinery ‘at Brest. This vessel is the first large sea-going ship 
that has been fitted with three-cylinder engines in France. The 
nominal power of the engines is 1,000-horse power, and they were 
constructed by M. Mazeline, after the instructions of M. Dupuy 
de Lome. The diameter of each of the cylinders is nearly 82jin., 
and the stroke upwards of 4ft. 2in. There are eight boilers, with 
four furnaces; the total heating surface is 1,785 square yards, and 
the extent of the fire-bars full seventy square yards. The steam 
formed in the boilers passes into a superheater before entering the 
central cylinder. After having acted on the piston of this cylinder, 
it escapes by three passages, two lateral and one central; the 
former give directly into the valve boxes of the other two cylin- 
ders, and the latter passage communicates with a very large 
chamber, which serves as a reservoir for the steam when the com- 
munication with the two outer cylinders is shut off. After the 
steam has acted on the pistons of these two cylinders it passes to 
the condensers, which are two in number, and are placed beyond 
the engines and on the larboard side of the cna The three 
sets of valves are placed above the cylinders. There are only two 
feed pumps, two air pumps, and two bilge pumps. The screw is 
what is called en porte ad faux, with four blades; its diameter is 
19ft. 10in., and its pitch 26ft. Sin. The ejection pipe on each side 
of the vessel is fitted with a special tube, which, running along the 
deckhouse, would, if necessary, throw boiling water upon a board- 
ing party. 

he trials on the measured six miles between the Minau and the 
lighthouse of Saint Mathieu, gave the following results: Under 
the most favourable circumstances the average speed of four runs 
was 14°04 knots; on another occasion the average of eight runs 
13°85 knots, 54°12 revolutions a minute, and an effective force of 
3°321 horse power. The quantity of fuel consumed during the eight 
hours occupied by these trials was 3°82 lb. per horse per hour, 
equivalent to 9°277lb. per hour, or 101 tons per day of twenty- 
four hours. This exhibits an economy of 40 tons as compared 
with the Flandre, heretofore the most economical of the armour- 
plated frigates. On a third day’s trial, cutting off at one fifth, a 
speed of 12°10 knots was obtained, with 49 revolutions, and a con- 
sumption of coal equal to 78 tons in twenty-four hours, which 
gives 7°7 days fuel at 307 miles per day, with the regular charge of 
600 tons of coal. 

An important experiment in careening vessels afloat has been 
made by order of Vice-Admiral Maritime Prefect of Toulon on two 
plated vessels of the Imperial navy. The means employed were a 

iving apparatus with compressed air, invenved by Lieutenant 





di 
| Denayrouze, and the results are considered to be highly satisfac- 


tory. The coastguard ship Taureau was first selected for the ex- 
periment. Rope ladders with wooden rounds were stretched be- 
neath the keel and drawn taut over both sides, but so arranged 
as to be shifted according to the signals of the diver, who was pro- 
vided with an iron bar, with a hook to fix it on to the rounds of 
the ladder, and upon which he supported himself either in au up- 
right or sitting position. The vertical and plain portions of the 
hull offered no difficulties, the diver working in an upright posi- 


| tion; but under the keel and in the curves he inflated his diving 


dress, sticking himself, as it were, against the vessel, and extended 
himself on his bar nearly horizontally. The dress, which is of 
india-rubber, serves the diver like a bladder, which he can inflate 
or compress at will in order to shift his position without in any 
way affecting the respiratory apparatus. The sailors are said to 
have taken to the work without difficulty; gunners and others on 
board the Taureau, entirely unaccustomed to diving, worked, after 
a few days, seven hours under water with ease. Arter three hours 
and a- they came to the surface with fatigue, with the counte- 


| mance and pulse in perfectly natural condition, and asked sto 


descend again in the afternoon. eir arms only were tired from 
ing brushes. No difficulty was ex- 


with the air pump, which was erected either on deck or 
below. On one occasion it blew a strong breeze from the 
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north-west but the work was not interru: and the divers, 
when between four and five feet under water, felt no effect from the 
waves, and worked as well as in calm weather. The men cleaned 
off the weeds and sees with squire lewhes of les Wis, 
brooms and hair brushes being found insufficient when the 
had been four months out of dock. The careening of the Taureau 
occupied 109 hours; about fifteen hours were lost in trials with the 
apparatus used for the first time, but the inventor takes twen 
days’ work as a fair average. The bags iron-plated vessels, su 
as the Solferino or the great Engli rt Himalaya, have 
careening surface not more thandouble that of the Taureau, so that 
Lieutenant Denayrouze gives 220 hours’ work every three or four 
months as quite sufficient to keep either of these vessels in a clean 
condition. He recommends, however, that the operation should 
be ‘ormed once in two months, so that their bottoms being less 
foul the labour of careening would be proportionably diminished. 
The experiment is curious, and well deserving of attention. 

The successful laying of the great Atlantic cable has called forth 
more admiration of English pluck and perseverance than any event 
within my memory, and has given rise to some sharp comments on 


the differences between French and lish views and occupations; 
but those, of course, may be consid as arising principally from 
the spirit of party. The achievement in question has been hailed 


not only by practical, but gen ly scientific men, with 
generous applause, untainted by the slightest tinge of jealousy or 
spirit of detraction ; as in England, there are many who do not 
believe in the permanency of such a cable, but they express that 
feeling with a hope that they may be agreeably disappointed. 
But there is one well-known savant, M. Babinet, who has always 
been far more remarkable for acrid criticism than original dis- 
covery, who seems to gloat over the hope that science and skill 
will again be baffled in their great attempt to unite the Old and 
the New World by an electric band. This gentleman could find 
nothing better to say concerning the cable, at a late meeting of 
the Academy of Sciences, than that as the cable was sure to be 
destroyed in a few days he hoped the opportunity would be seized 
upon to obtain the exact longitude of Newfoundland; and the 
tone n which his observations were made revealed the captious 
spirit which evidently gave rise to them. His colleagues of the 
Academy did not join him in his remarks, nor, on the other hand, 
did they protest against them, as we think the members of most 
learned societies would have done under the circumstances ; 
perhaps, however, they attached little importance to M. Babinet’s 
sneers, to which they are but too well accustomed. The 
same has not been the case in the press of Paris; scien- 
tific journalists have lauded the enterprise as ‘“‘one of the 
most glorious acts accomplished in our days;”’ and one of 
the body, M. de Fonvielle, not only reads the Academy a 
lesson in stating that it is surprising that extraordinary pre- 
cautions were taken by the directors, considering what a cold re- 
ception the Academy gave the subject; but he analyses M. 
Babinet’s former assertions on the same head, and shows how very 
little trust is to be put in that gentleman’s scientific prognostica- 
tions. ‘Should an accident happen, which God forbid (says the 
writer in question), the reasons given by the witty academician 
will be none the better for all that;” and he then proceeds to 


with which experiments were being tried with the view 
to the great aquarium for the horticultural portion of the Great 
Exhibition, w one of the sheets of gave way, and all 


three gentlemen were more or less wo though, fortunately, 


neither of them seriously. 

Having paid a visit this ing to the Champ de Mars after an 
interval of two or three weeks, the condition of the Exhibition 
building, in spite of all I knew of its progress, caused veritable 
astonishment. Of the eighty-eight pairs of enormous pillars of 
the grand nave, or great machi and court, already 
fully described in THE Encrneer, fifty-eight are now in their 
places, another pair was bei i and at least a dozen more 
were on the ground ready to be raised ; these huge wrought iron 
pillars, it may be mentioned, weigh more than eight tons each. 
A considerable portion of this immense gallery is completed as far 
as the framework, and the roof is being rapidly covered in; the 
window frames, or rather the iron arcades in which the frames are 
to be placed, are commenced ; the outer gallery, with its arcade, 
and the first inner gallery, forming, as already stated, the but- 
tresses of the + nave, are being completed as fast as the main 
pillars are got into place, and a portion of the arcade is already 
covered with its corrugated roof plates. The intermediate gal- 
leries —the cast iron portion of the building which forms the two 
galleries between those already mentioned and the inner circle of 
masonry forming the art galleries—may be said to be completed 
as regards columns, girders, and all the main pieces, and the glass 
and woodwork of the roofs, the louvre boards, gutters, and other 
parts are being rapidly proceeded with. The walls of the inner 
galleries are all up, and a considerable portion of the front 
towards the central garden is plastered, and even the ornaments 
of the entablature are in their places; some of the salons, or 
divisions of the retrospective ery, the inner circle of this 
portion, are already plaste’ and the roof is being put 
on, and, in some cases, the glazing has commenced here 
also. The rooms to be devoted to the fine arts proper 
are of magnificent proportions, and those in the straight por- 
tions of the building will form noble picture galleries; but it 
must be admitted that those in the circular ends are far iess 
adapted to such a purpose, and it is to be lamented that the 
parallelogram has m departed from. In the great outer 
machinery court the curve is of little consequence, and perha 
even adds to the effect, but in the fine art eries, ert te 
divided into compartments, and being at the same time of muc 
smaller diameter, the effect of suddenly retreating walls cannot 
be otherwise than unfortunate, not only in effect, but also as the 
light, which will come in at every possible angle, whereas, in a 
rectangular building, all this would have been avoided. 

The works in the park are p ding in a satisfactory manner: 
the main pathways are being formed; a large building of several 
storeys, intended for the juries, is now being roofed in; two very 
neat houses with tiled roofs are erected near the main building 
wer; in one corner of the park the lakes 
for the horticultural exhibition are being formed; in another 
corner the walls of a sm church with transepts, and 

ierced with innumerable windows, attracts general curiosity. 
This latter building is erected by the subscriptions of a 
ber of churchmen to receive stained glass, sculpture, and 





to receive motive 





examine what he calls the arguments of M. Babinet’s scep 
as laid down in the seventh volume of that gentleman’s ‘‘ Etudes et 
Lectures sur les Sciences d Observation, &c.” M. Babinet says there 
that the weight of a cable no bigger than one’s little finger was as 
much as two great vessels could carry. He never thought of the 
Great Eastern. Shortsighted M. Babinet again:—‘‘ The depth was 
so great that the cable could scarcely support its own weight in 
descending into the depths of the oceant” It, however, 
never seems to have entered his head that a stronger one would 
be used, which, M. de Fonvielle says, supported its own weight, 
and would have borne that of the whole of the Academy of Sci 

in addition. If the cable could have been delivered out at a speed 
exaccly equal to its descent in the water it would, of course, have 
had no weight at all to support. M. Babinet said, amongst many 
other disagreeable things, thet the transmission of despatches would 
be excessively slow; he could not conceive that the alte could give, 
even as a maximum, eight words a minute. In the words of the 
journalist, the records of these bits of prophecy may be a lesson, 
not to M. Babinet probably, but to other persons who imagine 
that the surest way to pass for prophets is to discountenance all 
progress. And we may add that when men ing, or supposed 
to possess, scientific knowledge, put forth ill-digested opinions as 
though they were axioms, they not only produce a most depressi 
effect on all connected with great practical undertakings oe | 
upon scientific principles, but they weaken the value of the 
opinions of other men who are more modest because more cautious, 
and more worthy of being listened to in proportion as they are 
less dogmatical. We can hardly imagine that M. Babinet desired 
to stop the attempt to lay the transatlantic cable, or that he now 
wishes its destruction, but his words and the tone in which he 
uttered them would go sadly against him could the question be 
laid before a jury. 

A new line of railway which has considerable interest for the 
commercial world, namely, that from Roanne to Lyons, by Farare, 
the main object of which is to shorten the distance between Lyons 
and Paris, is now being executed, but the importance and difficulties 
of some parts of the work render progress rather slow. Amongst the 
“works of art,” as our ouidibeuss call them in enginecring 
parlance, are the bridges over the curvatures of the Rhins, a 
tributory of the Loire, between Roanne and Amplepluis and the 
tunnel of Sauvage. Some of the arches of the bridges have nearly 
150ft. span, with a height of 65ft. from the water. In one case a 
windmill surrounded with trees is seen through an arch, producing 
a remarkable picture. After passing St. Victor the ground 
becomes more and more irregular, and, consequently, picturesque; 
the rise is gradual, but the altitude attains at last more than 
1,600ft. above the level of the sea, and the Rhins looks like a 
mere large rivulet when the chain of mountains called the 
Sauvages is reached. At present the line stops at the manufac- 
turing town of Amplepluis. At a short distance beyond, the 
Sauvage, 1,000ft. high, stops the way. From Amplepluis the 
ascent of this line will be 26 in 1,000, but in spite of this 
rapid rise, which it is expected will make it necessary 
to employ special engines, the tunnel will be nearly two miles in 
length. The greatest height of the mountain over the line of the 
tunnel is nearly 650ft., and one of the five shafts sunk is at the 
very summit. The difficulties here have been very great: the 
infiltration of water has amounted to two hundred tons per day, 
and two steam pumps are required to be kept at work day and 
night. The progress in the great shaft does not average more than 
two inches in the twenty-four hours, the rock being granitic and 
excessively hard; the other shafts are completed and the tunnelling 
has been commenced at ten out of the twelve points of attack, in- 
cluding the two ends. It is hoped that the tunnel will be com- 
pleted in about a year, but there is no chance of the line being 
opened before 1868. 

The quays of the Seine are being well supplied with steam 
power for raising stone and other heavy materials from the barges 
and lighters; two steam traversing cranes, one very large and 
powerful, have been established for some time on the edge of the 
water opposite the Louvre, and a steam crane was put up the 
other day near the wine entrepét ; this machine carries its cylin- 
ders and boiler on its platform, which revolves around a cast iron 
pillar axle in the usual manner, and is capable of lifting three 
tons with ease. 

The great work of levelling the heights of the Trocadero, oppo- 
site to the Champs de Mars, is completed, and the new Place du 
Roi de Rome is to be opened temporarily on the imperial féte day, 
the 15th of the present month. M. Alphand, the engineer c ed 
with this work, had a very narrow escape with his life the other 
day, having been knocked down by the engine of his own ballast 
train. Fortunately the driver saw the danger, and had nearl 
brought the locomotive to a stand. Not long this M. ‘Alphand, 
with two other gentlemen, were beneath a tank with aglass bottom, 











ecclesiastical objects of all kinds; the idea of thus exhibiting 
such productions as it were in situ cannot be too highly com- 
mended, the grand defect of almost all great exhibitions, so far as 
objects of art are concerned, being the want of harmony in the 
surroundings. In this ecclesiastical sanctuary this error will be 
entirely avoided for, of course, nothing will be admitted within its 
walls but what is strictly in keeping with it and all its contents. 
Lastly, the railway station, which is just without the Exhibition 
grounds, is beginning to show itself, and many other portions of 
the whole plan are in a state of more or less forwardness. Un- 
doubtedly much still remains to be done, but the works are now 
in a state which leaves no room whatever for apprehension. 
Further, it may be stated that, with the exception of two countries, 
Spain and Italy, all the Foreign commissioners have taken the 
steps required of them by the Imperial authorities, and it is to be 
hoped that in spite of difficulties at home they will not be defaul- 
ters. Austria and Prussia have long since sent in not only their 
plans but the list of their exhibitors and all the materials for their 
catalogues. 

The official returns of imports and exports for the first six 
months of the present year have just appeared, and present some 
features of interest to the engineering and cognate professions. 
As regards general commerce the month of June shows an excess 
of imports over — of nearly 25 per cent., and a slight dimi- 
nution on the total as compared with the previous month. The 
importation of raw materials in June exceeded that of May by 
about ten per cent., and this is taken as an indication of confidence 
in the coming season. It is satisfactory to find that the whole 
account shows an increase of rather more than 25 per cent. as 
compared with last year. The effects of recent commercial 
reforms are beginning to show themselves; thus there is a notable 
increase in the imports of machinery, tools, metals, coal, coke, 
and materials for construction of all kinds, The followirg is the 
account, in millions of francs, of the imports and exports during 
the six months in question in relation to metallurgy, &c.:— 


Imported. Exported. 
Millions. Millions, 
Minerals of all kinds... «. «+ «+ es 86 .. «- 36 


Sweeps... eo oc oe oo of cf e8 co BIG oe of of — 
Metals (iron excepted) .. «2 ef «6 «6 47° oe «oe oe 48 
Tron and steel .. «+ «os «2 «8 «© B4 oe oe oe «66 
Wood, for fueland charcoal .. «- «oe «+ 25° «os «of of ‘YD 
Coal and coke 4. os se oe «6 of of T04 oe of oe 3 
Sulphur and bitumen... .. «. «+ s 8B wre vw PF 
Arms, munition of war, boats, &c. 118 se oe oe 86 
Machinery, tools, &c... 2 . 248 
206°3 433 
The accounts from the iron districts are good. At Saint Dizier 
four weeks since orders were plentiful for almost all kinds of 
wrought iron, but especially for the ordinary commercial kinds, 
and more particularly for hoop iron; machine made iron was in 
great favour, so much so that some makers raised their price ten 
francs; and the low price of special iron attracted orders. There 
has been little alteration since; the demand is good; but while 
hoop iron tends towards a rise, there is not much demand either 
for round iron for wire drawing or for the wire itself. The last 
uotations are: rolled iron, 225 francs; machine made, No. 20, 
340 francs; hoop iron, ordinary 240 to 250, and one millimetre 
from 300 to 320 francs, according to the locality; hammered iron, 
255 to 265; wire, No. 20, in hanks of 25 kilogrammes, 270 to 275, 
and in small hanks 280 to 285 francs, all per ton, at the works or 
the nearest station. The last quotations = charcoal iron are 111 
to 112 francs at Saint Dizier, but there is little doing in it; coke 
iron, on the contrary, is in great demand, and important transac- 
tions, and for long periods, are taking place at 75 francs the ton. 
The Paris m market is quiet. lish copper is quoted at 
200 francs the 100 kilogrammes. Previous returns give the fol- 
lowing rates:—Copper in sheets, 255; sheet brass, 230; lead in 
sheet or pipe, 61; and sheet zinc, Vieille Montagne, 75 the 100 
kilogrammes. 





THe GREAT WESTMINSTER CLOCK.—The Journal of the British 
Horological Institute says that the president, in his annual review 
of their proceedings, stated that ‘‘ they had it on the authority of 
Mr. Ellis, of the Royal Observatory, that there is no clock at 
Greenwich that keeps time so well as Mr. Denison’s clock in the 
tower of the Houses of Parliament.” It its own rate 
automatically twice a day to Greenwich by electric telegraph, a 
test to which no other public clock has ever been subjected. 
Persons taking time from it should remember that exact Green- 
wich time is indicated by the first stroke of the great hour bells 
and also by the first stroke of any of the quarter chimes, except 
those at the hour. 
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Grants and Dates of Provisional Protection for Six Months. 
1061. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ Improvements in apparatus for removing exploded cartridges from breech- 


France.—14th April, 1866. 
1536. C RE JULIUS, Philade Pennsylvania, U.S., “An 
improvement in the construction of anchors.”—2nd June, 1866, 
1556, EDWARD NEWTON, London, “ Improved ma- 


1656. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, London, 
** Improvements in machinery for the manufacture of metal cartridges.”—A 
communication from John Angell Wood, New York, U.S. 


1762. THOMAS COOK, Arbour-square, Commercial London, “ Im- 
proved machinery for uniting together employed in the manufac- 
ture of boots and . driving bands, like articles as 
require to be strongly united together.”—2nd July, | 

1772. WILLIAM MCALLUM, Wester L rk NB.“ 





ments in the manufacture of machine wires.”—4th July, 1866. 
1805. ALFRED VINCENT NEWTON, Chancery-lane, London, *‘ An improved 
compound for coating ships’ bottoms and other surfaces.”—A communication 
from Charles James Eames, New York, U 8.—9th July, 1866. 
1806. JOHN MILLWARD, Birmingham, “ A convertible piano and masic stool.” 
—A communication from Charles Hess, Cincinnati, Ohio, U.S.—10th July, 


1866. 

1821. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improved ma- 
chinery for crimping leather for boot fronts.”—A communication from Joha 
P. Jamison, New York, U.8.—11th July, 1866. 

1879. DENIS MARIE GILBERT and LOUIS ADOLPHE DUBREUX, Paris, “‘ A new 
fastening for letter envelopes.” 

881, WILLIAM TONGUS, Wakefield, Yorkshire, “Improved methods and appa- 
ratus for steeping, boiling, bleaching, and dyeing fibrous materials.” 

1883, ALFRED NICHOLSON WORNUM, Store-street, Bedford-square, London, 
“Improvements in pianofortes.” 

1885. ROBERT IRVINE, Magdalen Bridge, and PETER BRASH, Leith, Mid- 
lothian, N.B., “ Imp in the tof certain residues in order to 
obtain fatty acids therefrom.”—19th July, 1866. 

1889. FRANCIS JOSEPH ROWLEY, St. John-street, St. Sepulchre, London, 
“Improvements in gas pendants, gasaliers, and gas brackets.”—20th July, 


1866. 

1891. HUGH SMITH, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in rivetiing, 
boring, and other apparatus, and arrangements to be used in constructing 
ships’ bridges, boilers, and other metallic structures.” 

1895. WILLIAM BELLAMY, Birmingham, “Certain improvements in apparatus 
used for imbibing or sucking in liquids known as * bombillas.’” 

1899. ANTHONY BERNARD BARON VON RATHEN, Fitzroy-square, and GEORGE 
HENRY ELLIS, Southampton-buildings, London, “ A new or improved mode 
of constructing a motive power wheel whereby to obtain permanent motion 
by the application of Pp air or any other elastic fluid.” 

1901 ROBERT NEWTON, Lower Providence Mill, near Keighley, Yorkshire, 
“Improved means or apparatus for consuming smoke in the furnaces of 
steam boilers, also in other furnaces where applicable.” 

1903. ROBERT MITCHELL, Wolverhampton, Staffordshire, “ Impr ts in 
shaping and forging metals and in the machinery or apparatus employed 
therein.”—2Ist July, 1866. 

1905. JAMES LEACH, Franklin-place, St. James’s-street, Hatcham, Old Kent- 
road, Surrey, ** improvements in refining paraffin wax.” 

1907. ALEXANDRE MAGNIN, Boulevart St. Martin, Paris, “ Improvements In 
lamps and other lighting and heating apparatus fed by mineral or other 
volatile liquids.” 

1909. JOHN RAMSBOTTOM, Blackburn, Lancashire, “ Improvements in the 
method of using and treating steam for purposes of obtaining motive power 
and in apparatus connected therewith.” 

1913. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“ Imp in prod and superheating steam.”—A communication 
from Jaures Farquharson McKenzie, Melbourne, Victoria. 

1915. GEORGE MOUNTFORD, Gr ft, near G field, Yorkshire, and 
GEORGE LOMAS LOVERSIDGE, Hayes-street, Manchester, “ Impr in 
the tanning of hides and skins.”— 23rd July, 1866. 

192°. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in machinery for burnishing or polishing enamelled paper."—A communica- 
tion from Edwin Blood, Newburyport, Massachusetts, U.S. 

1923, WILLIAM EDWARD KocuHs, Tichborne-street, Edgware-road, London, 
“* Improvements in the construction of railway carriages.” 

1925. FITZMAURICE PALMER, Old Derrig, Queen's County, Ireland, “‘ Improve- 
ments in ships or vessels of war, part of which improvements are applicable 
to other ships or vessels.”--24th July, 1866. 

its in motive power engines.” 


1997. HENRY PRINCE, Manch s 
mprovements in means or 























1929. JULIUS BOEDDINGHAUS, Elberfield, Prussia, “ I 
»ppara@tus for the production of fancy or figure weaving. 

~~ HENRY LEA and THOMAS LANE, Birmingham, “ Improvements in looms 

r weaving.” 

1933. JAMES LIVESAY, Park-street, Westminster, “ Improvements in refining 
cast iron.”—A communication from Thomas Blair, Pittsburg, Pennsylvania, 
U.S. 

1935, JOSIAH VAVASSEUR, rk, Surrey, “ Imp in comp 
or apparatus for receiving and absorbing the recoil of guns and other 
ordnance.” 

1937. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements in 
dyeing and hardening dyed woods, and also in preparing wood to be used in 
the fi of cylinders of carding engines.”.—A communication 
Barton Howard Jenks, Bridesburgh, Pennsylvania, U.S.—25th July, 1866. 











Inventions Protected for Six Months by the Deposit of 
a Complete Specification. 

1932. HENRY CALISHER, Rue Richelieu, Paris, “ Certain improvements in fire- 
arms.” —25th July, 1866. 

1971. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
*« Improvements in the manufacture of fuel from peat and such like vegetable 
matter.”— A communication from Louis Eisberg, New York, U.8.—31st July, 
1865. 





Patents on which the Stamp Duty of £50 has been Paid. 

1901. WILLIAM COTTON, Loughborough, Leicestershire, “‘ Looped fabrics.”— 1st 
August, 1863. 

1913. JOHN WILLIAM PARKER FIELD, High Holborn, London, “ Sheaths or 
cases for staves.”— 3rd August, 1863. 

1924. EUGENE ALPHONSE COTELLE, Boulevart St. Martin, Paris, “ Gas alcohol.” 
—4th August, 1863. 

1914, BALTHAZAR WILHELM GERLAND, Macclesfield, Cheshire, ‘' Size, glue, 
and phosphates."—3rd August, 1863. 

1987. ROBERT MUSHET, Co!cfoid, Gloucestershire, “ Cast steel.”—12th August, 


1863. 

1941. JAMES YOUNG, Bucklersbury, London, “ Preservation of animal matter.” 
—6th August, 1863. 

1959. JOHN THOMPSON, EDWARD GERRARD FITTON, and FREDERICK ALEX- 
ANDER Fitton, Ardwick, Lancashire, “ Engines for carding cotton.”—7%h 
August, 1863. 

1981. JACOB GEOGHEGAN, Westbourne-grove-terrace, Middlesex, “ Iron.”— 
11th August, 1863. 

1982. WILLIAM CLARK, Chancery-lane, London, “ Road-sweeping machines.”— 
11th August, 1863. 

2061. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“ Apparatus for feeding weft in hair-cloth looms.”—19¢h August, 1863. 

2245. MORITZ GERSTENHOFER, Freiberg, Saxony, ‘‘ Furnace for roasting py- 
rites.” —1i 1th September, 1863. 

1939. WILLIAM PRODER HODGSON, Hylton, near Sunderland, and JOHN VAUX 
WOODIFIELD, Sunderland, “ Machinery for the manufacture of riveis.”—6th 
A t, 1863. 

1954. RIGHARD ARCHIBALD BROOMAN, Fieet-street, London, “ Coke ovens.”— 
7th August, 1863. 

1958. EDMUND MOREWOOD, Stratford, Essex, ‘* Coating metals.”"—7th August, 
1063. 





Patent on which the Stamp Duty of £100 has been Paid. 
2018. GEORGE PARSONS, Martock, Somersetshire, “ Wheels.”—3rd September, 
1859. 





Notices of Intention to Proceed with Patents. 

858. WILLIAM WHITTAKER and WILLIAM LOWE, Oldham, Lancashire, “ Im* 
provements in lubricating the journals of shafts, which said improvements 
are also applicable to the lubrication of the bearings of axles used in other 
machinery.” 

866. BENJAMIN BERRY, jun., and GEORGE BROMLEY, Bradford, Yorkshire, 
“ Improvements in screw gill boxes or hackle frames.”—23rd March, 1866. 
877. THOMAS JOHNSTON and THOMAS WILSON RENNIE, Copenhagen, “ Im- 
provements in arranging and combining the wheels and trams or ways for 

” 


carriages on common roads. : 
883. WALKER MOSELEY, King-street, Covent-garden, London, “ An improved 
i itor.” 
884. WALKER MOSELEY, King-street, Covent-garden, London,“ Improvements 
24th March, 1866. . 


in croquet balis.”— 
893, WILLIAM EDWARDG 5 hampton-buildings, Chancery-lane, London, 
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“The application of metallic substances upon textile materials in the state of 
thread.”—A communication from Adolphe Benjamin Albert Francois Joseph 
Lepoutre-Pollet, Roubaix, France. 

894. FREDERIO ee M WARREN, East-court, Cosham, Hants, “ Improved 


cooking appara‘ 
895. JOHN BRACHER, Cannon-street West, London, “ Improvements in iron 
strong rooms, and doors.” 

901. WILLIAM DEAKIN, Great Barr, and JOHN BAGNALL JOHNSON, Tettenhall, 
“Certain improvements in gun barrels, ordnance, whole or in 

parts, tubes, shafts, and other cylindrical bodies.” 
902. JOSEPH GAMGEE, Bayswater, Middlesex, “Improvements in the manu- 
facture of horseshoes and in the apparatus employed therein.”—27th March, 


905. THOMAS RYDER, Manchester, “An improved apparatus for mashing 

3 = oy to be used in the processes of brewing and distilling.” —28¢h 

907. THOMAS STOREY, Lancaster, and WILLIAM VIRGO WILSON, Mile End, 
Middlesex, “ Improvements in the manufacture of leather cloth.” 

913. EDWARD KOCHS and THEODORE REUTER, Dartmouth-street, Great Queen- 
street, Westminster, and OLAUS HENRICI, Aylesford-street, Grosvenor-road, 
London, “ Improvements in the construction of bridges, arches, and roofs.”— 
29th March, 1866. 

920. WILLIAM WRAY, Clifton Villas, Highgate-hill, Middlesex,‘ Improvements 
in achromatic object glasses.” 

926. EDWARD THOMAS HUGHES, Chancery-lane, London, “Improvements in 
leather splitting machines.”"—A comm tion from Amzi Hansen Van 
Giéson, Newark, New Jersey, U.S. 

927. ROBERT HINESON, Manchester, “‘ An improvement in aerated waters.”— 
3ist March, 1866. 

936. WILLIAM HILL and THOMAS WHITEHEAD, Leeds, Yorkshire, “ Improve- 
ments in machinery for dressing and polishing yarn, thread, twine, cords, or 
r ” 

941. EDWARD BROOKE, jun , Huddersfield, Yorkshire, “ Improvements in the 
construction and arr of tus and material for effecting the 
deodorising of noxious gases arising from sewers and drains, and for the more 
effectual ventilation of such sewers and drains.” 

943. MARIE PIERRE ERNEST VORS, Marvejols Town, France, “ An improved 
instrument for cleaning pipes used in smoking.”—2nd April, 1866. 








947. CHARLES FREDERICK CARLIER, Paris, ‘Imp’ in galvani 
batteries and in the modes of applying the same to electro-motive power and 
other engines.” 


950. GEORGE HASELTINE, Southampton-bulldings, Chancery-lane, London, 
“An improved double-action pianoforte.”— A communication from John 
Joseph Bender, Henry Joseph Bang, and George Muller, New York, U.S. 

952. JAMES Robey, Newcastle-under-Lyne, Staffordshire, “‘ Improvements in 
re-burning animal charcoal.”—3rd April, 1866. 

957. PIERRE JOSEPH MACAIGNE, Rue de Bouloi, Paris, “ Improvements in 
Jacquard looms or hinery for weaving.” 

959. WILLIAM BeETTs, Wharf-road, City-road, London, ‘‘ Improvements in 
colouring capsules.” 

960. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
the treatment of sugar.”—-A communication from Francois Joseph Chauvin 
and Frederic Mathurin Légal, jun., Paris.—-4th April, 1866. 

970, GEORGE ALLIX, St. Heliers, Jersey, “‘ Improvementsin reefing and furling 
sails and in apparatus connected therewith.” 

973. GEORGE MULLER, New York, U.S., “ An improved carpenter’s plane.” ™" 

978, CHARLES JULIEN VIEHOFF, Montague-place, Russell-square, London, and 
JAMES ADOLPHE MATTHIESSEN, Paris, “ Improvements in steering telegraphs 
or steering indicators and tell-tales.” 

984. JOHN MCNAUGHT and WILLIAM MCNAUGHT, jun., Rochdale, Lancashire, 
** Improvements in machinery for washing and drying wool and other fibrous 
material.” 5th April 1864, 





tions an 

arranged as to overhang the upper plate on which the fuel rests, and the fuel 
will not fall over into the conduit. A plate of cast iron or other. metal is 
arranged in front of the above perforations, air passages, or openings, in which 
a door or doors communicate into the chamber thus formed. Thus the air 
ascends through the conduit into the chamber, and passes through the perfora- 
tions, grid, or opening into the incandescent fuel, and descends as gas 
into the chamber or flues to be heated, passing away into the chimney; or the 
air may be admitted into the chamber direct in any convenient manner.—Wot 
proceeded with. 


98. ~ 9 ase Wharton, near Winsford, “ Furnaces.”—Dated 11th January, 


This invention consists in constructing furnaces in the following manner :-— 
The inventor forms a hollow cylinder of fire bars arranged lengthwise of the 
said cylinder, and he mounts the said cylinder upon a horizontal central 
to which he proposes to impart, by any saitable means, a very slow continuous 
rotary motion (say one revolution per hour), by these means only one-fourth 
of the entire quantity of fire bars is under the fuel in the furnace at one time, 
and this for only fifteen minutes.—Not proceeded with, 

148. R. CHERRY, E. CROSSLEY, and W. BOWER, Halifax, York, “ Steam 
boilers.” — Dated 16th January, 1866. 

This invention has for its object the construction of steam boilers in such 
manner that the seams or joints of the plates, vertically or horizontally, are 
not continuous in the same line or plane. In constructing steam boilers 

ding to i ion one angle or corner of such plate (diagonally oppo- 
site) is formed to the arc of a circle; the plates are secured by the ordinary 
method of rivetting in the following order. A plate with its corner or angle 
rounded off will be secured to a second plate, the arc of the second plate cover- 
ing or being under the rounded corner of the first-mentioned plate with the 
usual lap, this arrangement being repeated to the completion of the boiler. It 
will be seen that the longitudinal seams of the various plates will form a series 
of short seams or lines, one above the other, the vertical seams varying in the 
same degree, the variation from a horizontal or vertical line being determined 
by the degree of rotundity and radius of the arc cut from each plate. 
163, J. L. NORTON, Belle Sauvage-yard, Ludgate-hill, and F, L. H. BUNGER, 








993. JIM BILLINGS FULLER, Norwich, C ticut, U.S., “ Imp ts in 
drawing and spinning flax, hemp, China grass, and other fibre, and in the 
apparatus therefor.”—6th April, 1866. 

994. JOHN PATTERSON, Manchester, “‘ Improvements in the manufacture of 
double fabrics.’’ 

998. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ An improved 
fastening for gloves and other articles.’—A communication from Emile 
Bertin, Paris.—7th April, 1866, 

1007. JAMES FOSTER and JOHN HOLLINRAKE, Bury, Lancashire, ‘ Improve- 
ments in moulding pipes, pillars, rollers, or other articles of a similar 
character.” 

1011. WILLIAM CLARK, Chancery-lane, London, “ Imp ts in fe i 
for trunks, boxes, bags, valises, and other like artibles.”—A communication 
from William Shankland Paddock, Albany, New York, U.S. 

1012. IvIE MACKIE MACGEORGE and SAMUEL MACGEORGE, Carnmeen 
Estate, Newry, Ireland, ‘A new or improved vertically floated paddle- 
wheel.” —9th April, 1866. 

1035, WILLIAM CLARK, Chancery-lane, London. “ Imp in apy 
for drawing off aerated liquids..—A communication from Pierre Alcide 
Olivier and Alphonse Brisset, Boulevart St. Martin, Paris.—1l1th April, 

66. 








1866. 

1048. WILLIAM CLARK, Chancery-lane, London, “ Improvements in mills for 
crushing, grinding, and other purposes.”.—A communication from Jean 
Baptiste Bernard, Charles Laurent Emile Peugeot, and Jules Peugeot, 
Boulevart St. Martin, Paris. 

1049. ALEXANDER SWAN, Kircaldy, Fifeshire, ‘‘ Improvements in apparatus 
for evaporating or recovering lees.” —13th April, 1866. 


yi dings, Chancery-lane, “ Apparatus for discharging the 
water resulting from condensed steam from apparatus where steam is 
employed.” — Dated V7th January, 1866. 

This invention has reference to a former patent dated 27th October, 1862 
(No. 2890). In constructing apparatus according to the present invention it is 
preferred that the vessel which receives and discharges the condensed water 
should be spherical. and made in two halves; but this form is not essential. 
The upper half of this vessel has an inlet on one side, where it is conneeted by 
a suitable pipe to the apparatus wherein steam is employed. Through the 
upper part of this vessel is a passage, and, when necessary, a stuffing box, 
through which a spindle or rod is introduced, and provision is made for raising 
and lowering such rod or spindle in order that the distance its lower end 
descends into the vessel may be adjusted from the outside by screw nuts or 
otherwise,— Not proceeded with. 

166. D. ADAMSON, Hyde, near Manchester, “ Vertical steam boilers.”—Dated 18th 
January, 1866. 

This invention consists in the combination of a series of a vertical steam 
boilers with internal fire-boxes, which are arranged so as to economise space 
and increase the strength and evaporating power. Each vertical boiler consists 
of an outer shell or casing of a cylindrical or other form inclosing the fire-grate 
and ash pit; to the roof of the fire-box are secured the lower ends of the tubes 
or flues, the upper ends of which are secured to the top plate of the boiler. A 
water baffle plate is or may be introduced to prevent the displacement of the 
water. In order to prevent the corrosion of the tubes or flues in the steam 
space of the boiler, he causes that part thereof to be enamelled with glass or 
other viterous sub The prod of combustion from the series of boilers 
are collected into one or more chimneys, and the steam from the boilers is 








1061. HENRI ADRIEN BONNEVILLE, Porch terrace, Bay Middl x 
“‘ Improvements in apparatus for removing exploded cartridges from breech- 
loading fire-arms.”—A communication from Charles Victor Plumerell, Vine 
cennes, France.—t4th April, 1866, 

1102, ROBERT HAMILTON, St. Helen’s-place, London, “An improved composi- 
tion for coating or covering ships’ bottams and other surfaces subjected to 
the action of sea-water.”—A communication from James Beeston, Table 
Bay, and John Spence, Capetown, Cape of Good Hope.—19¢h April, 1866. 

1360. WILLIAM CLARK, Chancery-lane, London, “Improvements in shoes and 
other appli for the p lon of the feet and ankles of horses and other 
animals.”—A comraunication from Albert Sayles Wilkinson, Pawtucket, 
Providence, Rhode Island, U.S. 

1817. WILLIAM THOMPSON, Lower Gardiner-street, Dublin, Ireland, “ Im- 
provements in apparatus for filling and corking bottles.”—1 1th July, 1866. 

1861. WILLIAM THOMPSON, Lower Gardiner-street, Dublin, Ireland, “ Im- 
provements in machinery or apparatus for mixing and re-packing tea, also 
applicable to the mixing of other granular substances.”’—17th July, 1866. 

1937. WILLIAM EDWARD NEWTON, Chancery-lane, London, ** Improvements 
in dyeing and hardening dyed woods, and also in preparing wood to be 
used in the manufacture of the cylinders of carding engines.”—A communi- 
yg Barton Howard Jenks, Bridesburgh, Pennsylvania, U.S.”—25th 

uly, 1866. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent Office, Southampton-buildings, 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patenis. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 

62. E, PERRE, Manchester, “ Obtaining motive power.”—Dated 9th January, 

1866, : 
In carrying out this invention a large revolving wheel is employed on a shaft 
supported in bearings, and is supplied with a number of radial arms, upon each 
of which an air chamber or bag is secured, the movable or top portion of each 
being supplied with weights, which are firmly secured thereto; these weights 
form an equipoisc or balance on the wheel, but when in motion the air bags 





1 d into one or more main steam pipes or domes, but each boiler may be 
disconnected by dampers and valves from the chimney and main steam pipe, 
8o that each portion of the compound boiler may be cleansed or repaired without 
interfering with the working of the remainder. 

167. H. ASHWORTH, Walsden, near Todmorden, *‘ Lubricating certain frictional 
surfaces in steam engines.” — Dated \8th January, 1866. 

This invention relates to the lubrication of such frictional surfaces as are 
under the pressure of steam, as, for instance, the piston and rod and internal 
surface of the steam cylinder of steam engines, and is designed to apply the 
lubricant thereto in small quan:ities, both the quantity and frequency of appli- 
cation being intermittent, and capable of regulation, as required. The improve- 
ments consist in causing the water arising from the condensation of steam to 
float and displace the lubricant, and supply it gradually as the water increases, 
so that the supply of the lubricant is diminished or i d ding to the area 
of the surface upon which the water of condensation accumulates.—Not pro- 
ceeded with. 


177. R. CLARK, Cannon Farm, Pinner, “ Steam engine boilers.”"—Dated 19th 
January, 1866. 

This invention has for its object the economising of fuel in the working of 
locomotive or other steam engines by the adoption of gas as a heating medium 
in combination with a forced supply of atmospheric air. In the heating of 
steam boilers the inventor uses ordinary coal gas, which may be contained in a 
suitable receptacle in the tender of a locomotive engine or other convenient 
position to the boiler to be acted upon. Between the gasometer and gas burner 
he introduces, by means of a supply pipe and pump, atmospheric air, the supply 
of which must be regulated by the p of gas, and the quantity of heating 
surface to be acted upon by such forced supply of air, acting in the nature or 
manner of a blast furnace.— Not proceeded with. 

181. W. CLARK, Chancery-lane, London,“ Obtaining and applying motive power.” 
—A communication.— Dated 19th January, 1866. 

The object of this invention is to produce motion in a direct manner by 
means of the force developed in the interior of an apparatus by any suitable 
steam or gas in a heated state. The invention cannot be described without 
reference to the drawings.—Not proceeded with. 











Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

67. J. M. MACRUM, Hill-street, Knightsbridge, “ Brakes for railway and tram- 

way carriages.” —A communication.—Dated 9th January, 1866. 

This invention relates to certain peculiar arrangements of self-acting brakes 
suitable either for ordinary railway carriages drawn by locomotive engines, or 
for vehicles running along tramways and drawn by horse power, such, for 
example, as omnibuses for street tramways. These brakes are made to ope- 
rate by the motion, action, and inaction of the tractive force, and of the 
carriages, whether such action or motion be given by the motive power whilst 
travelling on a level track, or by the motive power, or the gravity of the car- 
riages on gradients, the said brakes always operating with relation to the 
wheels, so that they will adjust themselves and bring the proper force to bear 
on the wheels when the engine becomes inoperative, or when any undue or 
improper motion or action is imparted to the carriages. According to this 
invention the brakes are applied to the wheels of the vehicles by the action 
of a coiled spring, or of elliptic or other suitably-shaped springs, or of a 
weighted lever, in combination or not with a spring, and are held out of 
contact with or free from the wheels by the tractive power exerted upon the 
vehicle, 

82. J. CLUTTON, Serjeants’-inn, Fleet-street, London, “ Wedges, keys, or quoins 
Sor securing the rails of railways in their chairs."—A communication.— 
Dated \0th January, 1866. 

The object of the present invention is to preserve the wedges from being 
destroyed or damaged by the blows of the hammer to which they are sub- 
jected. The object is effected by securing the compressed wooden wedges 
in iron frames provided with a head, which is intended to receive the blows of 
the hammer. 

89. W, BAINES, Smethwick, “ Telegraphic and signal pillars or posts.”—Dated 
10th January, 1866. 

In constructing pillars or posts for telegraphic purposes and for signalling 
on railways, each pillar or post is formed of a cross-like section, but tapering 
from the lower to the upper end on one side, while on the other side the edges 
are parallel, by which construction a post or pillar will consist of a tapering 
plate, having on each side of it a projecting rib of equal width from top to 





‘ot 
103. J. T. SmirH, Barrow-in-Furness, Lancashire, “ Moulds for casting the 
tires of railway wheels, &c.”—Dated 12th January, 1866. 
This invention consists in making moulds for casting the tires of railway 
wheels and other annular and cylindrical articles in the following manner :— 


and closing in the usual manner. In the interior of 
the said half moulds he fixes a lining made of fire-clay, the said lining having 
internally the figure which it is intended the outside of the casting shall have. 
The said linings are made by moulding, and are burnt in kilns before they are 
fixed in the mould, The core, which is fixed in the centre of the mould, and 
concentric with the fire-clay lining, is also made of burnt fire-clay, and that 
tom of the mould in which the said core is fixed, and on which 
rnt fire-clay. The top of the mould 
lined with burnt fire-clay. 
cylindrical articles are made in the way described, 
excepting that the central core is omitted. By constructing moulds for casting 
the tires of railway wheels, and other annular and cylindrical articles, accord- 
ing to this invention, the outside of the casting made in the moulds is not so 
rapidly cooled as when made in metal moulds, and the casting is made 
homogeneous and less likely to crack than castings made in metal moulds.— 
Not proceeded with. 
125, J. HARRIS, Birmingham, “ Appliances for horses’ feet in frosty weather.”— 
Dated \5th January, 1866. 

To prevent the slipping of horses in frosty weather the inventor employs a 
stout iron plate, with one, two, or more straps retiring from the front to be 
bent up so as to clip and laterally press against the inside edges of the front 
part of the shoe, while the front part of the plate is arranged so that an axis 
may be formed on each side to receive straps connected to the said axis by 
hinge joints or other equivalent means, the said straps being sufficiently 
to extend up over the front part of the horse’s hoof, and fashioned and finished 
at their ends so as to adapt them for receiving a leather strap, thong, or other 
suitable means for holding the same in position, the said strap or means used 
being passed around and secured to the horse’s foot. Underneath the said 
plate the inventor purposes raising or applying a protecting part, by preference 
of steel, either permanently or capable of being removed or replaced, which 
would be ni when worn down or rendered ineffective by use. These 
plates he purposes forming by means of dies in connection with a stamp of 
adequate power to strike them into form, the pieces of iron being previously 
prepared and heated for that purpose, the superfluous metal forced out between 
the meeting of the dies being removed by clipping or otherwise.—Not proceeded 
with. 


126. J. HAMILTON, Tiretigan, Argyleshire, ‘‘ Propelling ships, vessels, and boats.” 
—Dated 15th January, 1866. 
This invention relates to certain apparatus to be applied to ships, vessels, and 
boats, and has a two-fold object, that is to say, first, it may be used of itself as 
a propeller, and secondly, it may be employed as an auxiliary propeller to the 
common paddle or screw used on board steamships, or to assist propulsion when 
this is effected by sails or otherwise, and in boats as an auxiliary to the common 
oars. In carrying this invention into effect a bar of iron is fixed to the keel 
and projecting straight from the bows; at the end of this bar a cross bar is 
fixed carrying two flat plates or boards, which are fitted with springs. Advan- 
tage is taken of the wave in the front of the “craft” to which the propeller 
is attached, and as the propeller rising with the vessel out of the water is caught 
by the wave, which, by its travelling movement, draws the craft on its course. 
A similar propeller may also be applied to the stern in addition to one at the 
bows, but in most cases the propeller at the bow, if made sufficiently large, will 
be found to possess the requisite propulsive effect.— Not proceeded with. 
128, J. IRWIN, Mark-lane, London, “ Railway signals.”—Dated 15th January, 
1866. 


The object of this invention is to provide a self-acting or automatic signal 
which shall give an alarm, and thus call the attention of the engine driver or 
guard of an engine or train on passing the point at which “danger” is required 
to be signalled, and thus to prevent accident to the engine ortrain. The inventor 
proposes to accomplish this result by fitting the present form of whistle with 
two openings or apertures (one on each side of the {whistle shaft), one of the 
said openings being connected direct with the steam space in the boiler, and 
furnished with a hand tap in the usual manner, while the other is 
with the steam space by means of a pipe which is carried downwards to the 
edge of the framing of the engine, where it is furnished with a tap. To the 
plug of this tap is ted a lever projecting d ds in such a manner 
that when this lever comes into contact with a bar or arm the tap shall be 
opened and the whistle on the engine sounded, and thus the driver will be 
warned of the danger.—Not proceeded with. 

149. W. LYNE, Wellington College, Sandhurst, ‘* Apparatus for preventing acci- 
dents on railways.” —Dated \6th January, 1866. 

For this purpose the patentee arranges along the line of railway at intervals 
apart, say of a quarter of a mile, more or less, as is found convenient, hollow 
posts which he makes by preference of cast iron; or they may be of wood or 
other material. These posts may conveniently be employed to carry the tele- 
graph wires, and each post has within it a bar or pole either of wrought iron or 
wood, which at its top is fitted to receive a single flag or lantern; from 
to end of this bar or pole there is a toothed rack fixed, and with this rack a 
pinion on an axis carried by the hollow post gears. This rack is squared at its 
end to receive a crank handle. When it is desired in consequence of the break 
down of a train, or from other cause, to signal danger along the line, the guard 
or other person goes to the nearest of the posts, and by suitable heads formed on 
the outsides of the post he climbs to the top and fixes a lantern or flag to the 
top of the inner bar or pole. This being done, he, or some other person, turns 
the axis of the pinion already mentioned by means of a crank hi applied 
to it, and so the bar or pole is hoisted to a height double that it may be of the 
fixed hollow post, so that the signal becomes readily visible from a long distance 
and the view will not be interfered with by the bridges. The bar or pole when 
hoisted may be secured by a locking pin, or in any other convenient manner. 
156. J. KENNEDY and R. STANLEY, Hulme, Manchester, ‘* Railway brakes.” — 

Dated Vith January, 1866, 

This invention is designed for the purpose of instantly applying the brakes of 
railway carriages to the wheels, so as to retard and stop their progress. Under- 
neath the flooring or basement of the carriage bars or levers are suspended, upon 
which are secured the brake blocks; the opposite ends of these levers are con- 
nected to horizontal surface levers having their fulcra in brackets secured to’ 
the carriage frame ; these levers project from their fulcra towards each other, 80 
as to overlap, in order to bear one upon the other ; or their extremities may be 
connected by a pin running through a slot, which will allow them slightly to 
move when acted upon, so as to force the brake blocks against or withdraw 
them from the periphery of the carriage wheels. -Not proceeded with. 

168. G. SPENCER, Cannon-street West, London, “ Vulcanised india-rubber springs 
Sor use in railway and other engines, carriages and trucks, &c."—Dated 8th 
January, 1866, 

This invention cannot be described without reference to the drawings. 

182, R. E. KAULBACH, Grove-road, St. John’s-wood, “ Improvement of the wheels 
of carriages, wagons, and other rolling stock in use on railways, excepting 
those of brakes and locomotive engines, whereby the traction power of the 

latter is relatively greatly increased.” —Dated 20th January, 1866. 

This i ion consists ially in constructing the wheels of the aforesaid 

carriages, wagons, and other rolling stock with less adhesive surface than usual, 

and, consequently, less friction is produced upon the rails.—Not proceeded with. 











; Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 

brics, &c. 

59. H. MOORE and T. RICHMOND, Burnley, Lancashire, “ Looms.”—Dated 9th 
January, 1866. 

The object of this invention is to strike up the weft after two or more picks 
ate made, and after two or more motions of the healds, instead of after each 
pick, as usually done, which the inventors accomplished by placing the picking 
tappets and the heald tappets on the crank shafts, thus dispensing entirely with 
the tappet shaft and the wheels which drive it. The reed will thus drive up 
two or more picks at each stroke of the slay according to the arrangement of 
tappets.—Not proceeded with. 

77. J. C. and H. SAMPSON and A. LocKwoop, Bradford, “‘ Apparatus for 
effecting the folding or ‘rigging’ and the papering of woven fabrics.”— 
Dated 10th January, 1866. 

Fabrics of broad width previous to the papering and cross-folding, commonly 
called plaiting or cuttling, for the pressing operation, are fitted or rigged 
selvage to selvage, and one part of the improvement relates to apparatus for 
more efficiently effecting that object. The fabric is conducted between and 
against fixed bars to give tension to the fabric, and also over and under a pair 
or pairs of bars supported so as to be adjustable in varying the tension upon 
the fabric under operation, and thence over the upper edge of a plate placed so 
that this edge acts upon the cloth with a tendency to fold it in the direction of 
the length thereof, and midway between its two selvages. The edge of this 
plate first receiving the fabric is of a curved form to facilitate the passage of 
the fabric on to it. Separately considered, however, this plate forms no part 
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fabric is acted at each side or its tra’ motion. The slivers are severally delivered from the endless | rollers and driven by toothed from the same main driving shaft. The 
portion ee ee acs nha hatene Cae eae band by a srpping roller to a pate nipping ror trom whch ty Pas diay ot vlaer material and toa proper consistency by means 
ies plats ronevel to, ond the cclvapes aro acted upon to hemp them eatterm under a tension or roller to a pair of drawing rollers, of knives or paddles fixed to a vertical pn bye hl ely 4 
by pin rollers or temples which are adjustable to the width of the cloth under | draw out the slivers and fit them for spinning. The drawn slivers next pass | wheels. berm Pod i a Dg HE A the clay 
operation. The fabric then pases between other guide and pressing rollers on through the hollow head of a “stationary” fiyer, and along one arm of | or other material passes the lower end of the cylinder being 
to a cam or roller to which motion is given by gear, or it may be at once con- | the flyer to the bobbin in the usual w Rotary motion is given to the flyers | contracted and furnished plates which slope towards a square receiver, the 
ducted to be papered or simply cuttled or plaited. Another part of the improve- by maene of & band OF Ch68 patting bem 6 diving Sum 40.6 pelley on tho bottom of which is divided into two each of the form and size of a 
ment relates to means for more effectually performing this papering pro- | hollow head of the flyer. The wool or other fibre thus receives the necessary brick. Below this receiver is a provided with two pairs of 
cess. The fabrics to be papered is then passed over a guide, or from a | twist, and is at the same time wound round the bobbin which receives the ordi- moulds, and caused to slide backwarks and forwards by means of a chain 
beam or rollcr, to between a pair of rollersattached at their ends to plates with | nary copping motion for spreading the yarn over the surface of the bobbin.— actuated by a wheel and pinion driven from the main shaft by a pair 
necks which pass into the forked ends of levers operated by connecting-rods | Not proceeded with. pire bh hy Et gh ‘At each 
from sajantable cranks, ty which the extent of sation thesect Sor eash ouitle ie ee papedint nnd ow foe bed ay pe aan gh at gerd Me tn etn} 
folds of the fabric, and by which’ those of any sun Giech abe teal an coneges Y ; Class 4.-AGRICULTURE. when the sliding framne is at the full extent of its movement in elther direction, 
~ ¥ Bint y= t-- mat Pa pon tee te Fadheting 4 Mi pe r. pend» yl ok Piper ogf ces ~ dy ty a Pon the 

oO papers, 

pb pay teeing: “ aa fold. These are end pieces ae, on. receiver and either of the presses, so that, whilst one pair of moulds is being 


pan a pee og gr rack and pinions, or worm wheels, or it may be by 
clicks or levers.—Not proceeded with. 
84. R. A. BROOMAN, Fieet-street, London, “ Bleaching and animal 
Sibres and tissues.”—-A communication.—Dated \0th January, \866. 
Fibres and tissues of vegetable or animal origin, such as tow, 
and stuffs of cotton, hemp, flax, silk, and others are rapidly bleached 
without alteration. First, when they are steeped in liquors nae 


i 


or metallic oxides which impregnate them and cover them, a soluble salt less 
oxygenated, such as a hyposulphate of manganese, for example, when, after 
having been immersed in a bath of alkaline permanaganate, they are — 
in a bath of water charged with sulphurous acid, &c. The fibres and t 
above mentioned are likewise bleached without alteration, when, after = 
been steeped in oxygenated acid water they are immersed in liquors containing 
in solution acids or metallic salts superoxygenated or capable of being super- 
oxygenated. The reaction of the baths capable of producing with the acids 
salts and metallic oxides oxygenated and superoxygenated soluble salts less 
oxygenated as well as the reaction of the oxygenated acid water, produce a 
mutual d of the ds present, and the fibres and tissues of 
vegetable or animal origin immersed in the bath in which these reactions take 
place become decolorised, as in contact with active oxygen produced by the 
electric spark or by phosphorus. 
107, E. SUTHERLAND, Wilson-street, Stepney, and H. SUTHERLAND, Cotton- 
street, L “ Obtaining fibre suitable for spinning and other uses by 





55, J. KERRIDGE and W. PEVERETT, Saxmundham, Suffolk, ‘* Machinery for 
assorting grain and seeds. ”—Dated 8th January, 1866, 

In carrying out this invention the inventors mount upon a rotary shaft an 
ordinary screen cylinder (composed by preference of parallel rings of bars), 
and upon the same shaft, beyond the ends of this cylinder, they mount two 
wheels which form the heads for a second and enveloping cylinder. This outer 
cylinder they construct of similar and rings of bars, but divided 
longitudinally into sections. The longitudinal bars of the sections extend 
through slots formed for them in the heads, and are free to slide therein. One 
of the heads is a fixture on the shaft and the other is free to slide on a key or 
feather on its shaft, its position being regulated by a screw which passes 
through the end framing of the machine, and is connected to a strap which 
embraces the boss of the sliding head in a manner that will not interfere with 
its rotation. The fixed head is fitted with springs which press on the ends of 
the longitudinal bars of the outer cylinder and tend to thrust them forward. 
A counteracting force is produced by means of a spring or an inclined bar fixed 
to the frame of the machine, and presented to a series of bowels carried by the 
sections of the outer cylinder. As, therefore, the screens are rotated the 
sections will be shifted, so as to bring the bars of the two cylinders into 
coincidence, or nearer together, as required, and thus to free the grain that 
may have been caught between them.— Not proceeded with. 

109. R. T. SUTTON, Rochester, U.S., “ Drying and cleaning grain,”—Dated 12th 
January, 1866. 

For these purposes a tower or building is constructed of any suitable 
material and of a cylindrical form. At each side is formed a hollow channel 
or flue from the bottom to the top of the building. The upper part of this 
building is covered in or roofed. The interior of the building is divided by any 
desired number of horizontal floors having alternately openings in their centres 
and at their outer circumference, in order that the grain, in descending from 
the uppermost to the lowest floor, may be caused to descend through an opening 
situated at the centre of one floor on to the next floor below, and then from an 
opening or openings at the outer circumference of this floor, and so on till the 





the use of a plant not hitherto employed for this purpose.” —. 
tion.— Dated 12th January, 1866. 

The plant employed «4 the present inventor is known as the dwarf palm, 
and its botanical name is chamcerops humilis; it abounds in Italy and else- 
where. The eetete are the of the plant from which the fibre is obtained, 
and this may conveniently be done by passing the leaves between crushing or 
ees down rollers, and then heckling or combing the fibre.—Not proceeded 


py W. COMERY and H. WEBSTER, Sneinton, Notts, “ Manufacture of looped or 
knitted fabrics.”— Dated 13th January, 1866. 

This invention consists, in part, in the employment of a fixed needle bar, to 
which are secured the requisite number of needles for each breadth of work to 
be made; or such needles may be cast in leads in the usual way, and the leads 
secured to the fixed needle bar. Above the needle bar is another bar to which are 
secured leads orcams, through which is or are passed a wire or wires which form 
axles, upon which are placed plates or pieces of meta), hereafter called sinkers 
only, which have a swinging to-and-fro movement communicated to them by 
an incline or by inclines. The sinkers lie between the needles, and above the 
needles a thread guide or guides slide ; such guides are formed of spring plates 
in such manner that they will give way slightly at each selvage of the breadth 
of work as they are pressed against a stud, bar, or stop, which may be made 
adjustable. This method of stopping the thread guides allows a lead to be 
obtained by the incline or inclines. Below the needles is a plate which rocks 
upon an axle in such wise that the plate will take back the work previously 
to the passage of the thread guide or guides, the sinkers above-named being 
brought forward by the incline or inclines before mentioned to form the 
loops. The thread guides have a sliding motion given to them by cams and 
levers or equivalent contrivances. The needles herein mentioned may be those 
known as Jatchet needles, but common bearded needles may also be employed ; 
in which latter case the patentees use a presser bar or presser bars, which 
slides or slide, being capable of adjustment, and of having any reqnired lead 
given them. The rocking plate lying under the needles for putting back the 
work may also have points inserted in it, such points passing between the 
needles to take back the work. 

118. W. GApp, Nottingham, and J, MOORE, Manchester, “ Looms for weaving.’ 
—Dated 13th January, 1866. 
This invention cannot be described without ref to the drawing: 





grain is d d from the lowest floor. A vertical shaft is employed in the 
centre of the building, to which a rotary motion is communicated. To this 
shaft are applied arms, which carry inclined stirrers, by which the grain on the 
floors is moved alternately to the centre of one floor, then outwards from the 
centre of the next floor, and so on till the grain or seed is discharged from the 
lowest floor. The channel or flue on one side is for allowing air, either heated 
or cold, or heated air to some of the floors and cold air to others, to enter freely 
and to pass from such chamber or flue into the spaces, chambers, or compart- 
ments formed between some of the floors, and then, by suitable outlets on the 
opposite side, the air flows out of such spaces, chambers, or compartments into 
the other or opposite channel or flue, at the upper end of which there is a fan 
or exhausting apparatus. The grain or seed is supplied through a suitable 
spout on to the uppermost floor. The floors, or some of them, may be per- 
forated, or they may be left unperforated. The passage of the air carries off 
impurities, and the grain or seed on arriving at the delivery spout or outlet of 
the lowest floor is dry, clean, and cool. 

117. C. S. BAKER, Fleet-street, London, “ Reaping hit mowing 

é&c.”—Dated 13th January, 1866. 

These i have refe to that class of machines which have 
reciprocating cutters. The improvements consist, First, in — two or more 
series of cutters to make up the width of the cutting part of the machine. 
The inventor prefers having two series, each series being on a separate cutter 
bar, and that one cutter bar shall work in advance (horizontally) of the other. 
They may both be on the finger or guard beam, or one may be on the finger 
guard and the other on the beam. Or these bars may be arranged one over 
the other, so long as two or more series of cutters are used to make up the 
width. The inventor propels these cutter bars in such a way that, whilst the 
cutters of one are at the slowest motion, and doing the least amount of traverse 
in its reci , the cutters of the other bar shall be at the 
quickest motion, and doing the greatest amount of traverse in its reciprocating 
movement. This reduces the strain on the stock of the cutter bars, the pitmans 
or connecting rods, the gearing and the horses. The alternating motion 
required may be attained in several ways well known to mechanicians. The 
one the inventor prefers is a two-throw crank, the two cranks being situated at 
right angles to each other. or at a greater distance from each other in the circle 
described by them in their revolution, Two pitmans, hung on these cranks, 
and connected at their other ends to the cutter bars, give necessary 
ig motion when d by the p ng gear in the usual manner. 
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134. R. A. BROOMAN, Fleet-street, London, “‘ Circular frames for the he 
ture of looped fabrics.” —A communication .—Dated 15th January, 1866, 

This invention cannot be described without ref to the 

141. M. A. MUTR and J, MCILWHAM, Glasgow, “ Winding apparatus, Dated 
16th January, 1866. 

This invention cannot be described without refe to the drawings. 

151. M. HENRY, Fleet-street, London, “‘ Printing woven fabrics, &c.”—A communi- 
cation. ”—Dated 16th January, 1866. 

In performing this invention a plate, block, er printing surface is used, and 
by means thereof a device or design is imprinted on a sheet, block, or surface 
of caoutchouc, having a velveted, flocked, or pile surface, on its entire upper 
face, instead of only on the parts forming the device. The fabric or material to 
be printed is introduced between the first-named printing surface which is 
placed uppermost, and the impressed or figured caoutchouc surface, 
which is placed undermost, and on pressure being applied, the fabric or 
materials ~~? on both sides simultaneously with the same design.— Wot 








159. J. WYLD and J. KERSHAW, Burniey, Lancashire, “ Apparatus for warp- 
ing and making leashes in warps for tape-sizing machines.”—Dated Vith 
January, 1866. 

The First part of these improvements is in the creels for holding the warping 
bobbins, and consists in placing them in an upright positjon, with the ends 
thereof towards the place where the threads of the bobbins meet together. The 
next improvement is in the manner of placing the bobbins in the creels. The 
patentees do not use bobbin skewers; each bobbin stands upright, and there is 
a pivot to hold the top of the bobbin, and another pivot to hold the bottom, 
and the bobbin can be put in its place and run in its place without a skewer 
through it. The next improvement is in the heeks; the heeks, with the creel 
and bobbins, are in an upright or perpendicular position, and the threads are 
laid in the heeks without passing through the ordinary round loops called eyes. 
One-half of the threads, or every alternate thread, remains stationary, and the 
other half, also consisting of every alternate thread, will slide by means of rods 
on either side of the stationary threads. The sliding of the rods to the right 
or to the left gives the openings for the leashes. The next improvement is in 
the variety of combinations which can be made with the aforesaid creels and 
heeks. They can be multiplied so as to hold any number of bobbins or threads 
which may be required, and, consequently, the whole of a weaver’s warp can 
be warped at once without a warping mill. The warps can be balled as the 
threads come from the bobbins, the warp being then ready for the sizer; or 
they can be wound upon a beam and then balled off the beam. The creels 
with the heeks can also be arranged in almost any form—in lines, in a circle, 
in a triangle, or in a square. The next improvement is in the warping or 

for tape-sizing hi The put all the threads for a 

Weaver's warp on one back beam, and yf ms put leashes in them during the 
process of fitting the beams, so that the leashes come off the back beams and pass 
through the sizing ready for the weaver’s beam. They open the warp when 
beaming by means of a straight expansion raddle, which can be expanded or 
contracted as described. They also mark the length of the warp as it goes on 
to the beam. By these arrangements there is no waste at the ends of the back 
beams, and they can alter the length of the warp and also the number of threads 
in the warp at any time during the filling of the beams 


160. E. and T. FEATHER and J. LuTY, Oxenhope, near Keighley, Yorkshire, 
“ Lubricating the spindles of cap and cup frames employed in spinning and 
twisting fibrous substances.” — Dated 17th January, 1866. 

This invention relates chiefly to self-acting means of lubricating’ the 
spindles of that class of spinning and twisting or doubling machinery known 
as cap frames and also cup frames, wherein the spindles do not rotate, but are 
fixed to one of the rails, and the bobbins caused to rotate thereon. The im- 
provements consist, as applicable to the cap frame, in constructing the spindle 
rails with or applying thereto a small recess, cup, or reservoir at the foot of 
each spindle to contain the lubricant, and in applying to the lifting rail a 
dipper or instrument, by preference in the form of a spiral spring, around each 
spindle, which depends sufficiently therefrom that when the said lifting rail is 
at the bottom the dipper will dip into the lubricant, and on the lifting or rising 
of the said rail the dipper will distribute the lubricant on the surface of the 
spindle. As applicable to cup frames the patentees construct in or apply to the 
lifting rail, or the foot of the spindles, the recess or reservoir for lubricant, and 
attach the dipper to the steadying rail, so as to act as previously described 
This means or method of lubricating may be applied to other vertical slidable 
spindles, bars, or rads, or parts slidable thereon, in machinery generally. 

178. A. V. NEWTON, Chancery-lane, London, *‘ Machinery for spinning yarn.”— 
A communication.—Dated 19th January, 1866. 

In performing this invention the prepared wool or other fibre is received into 
the machine by an endless travelling belt of wire aya cloth, the card surface 

divided into thin and narrow bands for the purpose of delivering the 





being 
aa es This belt is made of the width of the machine, 
and is mounted on adjustable tension throug’ 


h one of which it receives 








These improvements, in the Second place, ‘consist in ag off or t 
sinking the angles of the rivet holes on that surface of the ‘cutters which is 
intended to be against or nearest to thecutter bars. This prevents the tendency 
of the sharp angle to shear the rivets or screws in two against the cutter bars, 
and of detaching the cutters from the bars.—Not proceeded with. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
112. H. A. DUFRENE, South-street, Finsbury, ‘‘ Machine for pressing bricks.”— 
A communication.—Dated 13th January, 1866. 

This invention consists in an improved construction of pressing machine for 
the manufacture of bricks and other like articles made of brick earth or clay, 
by which more uniformity is obtained in the thickness of the articles than by 
the ordinary apparatus. This press is constructed of two parts, an upper and 
a lower part, acting on the middle of a frame of the form and dimensions suited 
to those of the articles to be pressed. The press receives a continuous motion 
from an eccentric worked by steam or hand power, and which, in its rotation, 
is made to move apart and bring together the said two parts of the press, 
between which the brick earth is placed and is compressed. The upper part 
is fixed to two rods united by a striker or buffer fixed by four rods to a sliding 
piece or block united to the collar of the eccentric which sets it in motion. The 
lower part is free and is raised by the striker or buffer during its ascent, and 
falls back of itself during the descent of the striker or buffer. The quantity of 
clay or brick earth exceeding that required is thrown back by the press itself 
by means of a hole which may vary in its dimensions made in one of the sides 
of the part of the press on which the pressure is exerted, 

122. C. G. JOHNSON, Stockton, Durham, “ Machinery for making bricks, tiles, 
&c.”—Dated 13th January, 1866. 

This invention relates to that class of machinery for making bricks, tiles, 
and similar articles in which a stream of clay is expressed ffom a pug mill 
through a moulding die or dies, and is afterwards cut into lengths. In con- 
stracting machinery of this description ding to this jon the 
places the knives or blades of the pug mill on. the same axis as that which 
carries the screw that is employed for forcing forward the stream of clay 
through the moulding die or dies. The portion of the outer casing of the pug 
mill in which the screw works is by preference mace of smaller diameter than 
the part of the casing in which the blades or knives of the pug mill work. The 
exit end of this contracted portion of the casing of the mill is enlarged into a 
bell or enlarged mouth, and the end of this bell or enlarged mouth is closed by 
a fixed plate which carries a bearing to receive the end of the shaft of the pug 
mill. On one side of the bearings of this shaft is placed the moulding orifice 
or die through which the clay is to be expressed. By forming the exit end of 
the pug mill in this manner the stream of clay is not divided by the bearing 
of the pug mill shaft as it is when the moulding orifice is placed opposite to the 
centre of the shaft, as is now the case. Above the top of the mill where the 
clay is arranged into the machine the patentee places a pair of rollers, between 
which the clay has to pass before entering the pug mill; these rollers crush 
any stones there may be in the clay ; the-rollers are driven from a wheel on the 
pug mill shaft. 

133. H. E. NEWTON, Chancery-lane, London, “ Impr le to 
water-closets and commode pans.” —A communication. Dated 15th pant 








The inventor of the present improvements looks upon the closing of the 
direct orifices of the pans as a secondary consideration, and effects the intended 
object by surrounding the seat or portion occupied by the person when sitting 
down with a continuous hermetic joint at the upper part of its circumference, 
thus enclosing the pan (and the parts contiguous thereto) in the limits within 
which the matters, whether solid or liquid, can be projected. By this means, 
not only are the focal matters arrested, but also any others which might 
adhere to the interior of the above mentioned, In order to do away as 
much as possible with any obstacle which might stop the descent of the solid 
matters, the sides of the pan are made vertical instead of inclined as usual. 
With regard to the urine it is arrested by the front projections set in such a 
manner that it prevents splashing, and forces the liquid to flow down inclines 
into the receptacle below. 

155. C. J. CONDRACE, Kimblesworth, and J. FIELD, Durham, “ Apparatus for 
manufacturing and pressing fire bricks.” —Dated \7th January, 1866. 

Upon the main driving shaft of the machine, which is driven direct by a 
steam engine of suitable power, is keyed a bevel wheel, which, by means of a 
similar wheel keyed upon a vertical shaft, drives a pair of grinding stones 
mounted upon a horizontal axis carried by the said vertical shaft. 
stones roll upon a circular bed, and are for the purpose of — up the clay 
or p Ayn material, which then falls into a receiver wry ~ From this receiver 

the ground clay or other material is carried up and deposited in the pug or 
pallies atl cna an cadlem travelling chain of buckets passing over 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Si Shells, Gunpowder, Im- 
plements of War or en tes ; ‘ 
87. ¢. a Russell-square, London, “ Ships and vessels.” —Dated 
‘lanuary, | 


This invention consists in the application of corrugated _iron or steel Plates 
at the back of external armour plates, as hereafter The 

of the framing of a ship or vessel and the application of a skin or plating 
thereto may be ly varied, and backing of wood or of other material may 
be employed when desired. The manner of using corrugated iron or steel 
plating may be varied, and the corrugated iron or steel may be —=> 
one, two, or more thicknesses or layers. When two or more thicknesses of 
corrugated fron are used, it is generally preferred that the corrugation of one 
thickness or layer should cross the next thickness or layerat an angle, generally 





four other plates at the back. Between the surfaces thus pressed t 
interposes vulcanised india-rubber or other suitable elastic material. The 
stems of the armour plates are by preference fixed by screw nuts to the interior 
of the corrugated plating; where only one layer or thickness thereof is 
employed he employs blocks of vulcanised india-rubber of like dimensions with 
the armour plates, and the plates which are at the back thereof, so that these 
elastic blocks at their outer ends produce a complete elastic surface, the edges 
or sides butting together so as to produce watertight butt joints. In the 
interior of each elastic block he sometimes introduces a strong spring of steel, 
and these elastic blocks, together with the steel springs, are fixed by screw 
bolts and nuts to the body of the ship. 

92. T. A. BLAKELEY, Park-lane, and J. ye Southwark, “ Projectiles 

‘for breech-loading rifles.” —Dated \\th January, 1866. 

This invention consists in inserting wire made of copper, brass, or other 
suitable metal or alloy, into one or more grooves formed concentrically or 
spirally on the periphery of projectiles for breech-loading rifles, which M4 
projects a little from the surface of the projectile so that when the projectile 
is fired the wire is forced into the grooves or rifling of the gun, and the shot is 
caused to rotate. The patentees insert only one wire or thickness of wire into 
each groove, such wire being composed of one or more strands. 


137. E. M. Boxer, Royal Arsenal, Woolwich, 
ead tek 


front end into one or more cannelures of the —. disc or plug closing the 
cartridge, substantially as described with o the d Third, 

interposing a small portion of loose cotton or other fibre between the powder 
in the cartridge and the end of the bullet disc or plug, closing the front end of 
the same. Fourth, the coiled metal case choked into one or more cannelures 
in the bullet disc or plug, in combination with the small portion of cotton or 
other fibre between the bullet, disc, or plug and the powder in the 

case. Fifth, the employment of waxed cloth as a covering to the coiled metal 
case, 

152. W. AGER, ree buildings, Chancery-lane, London, *‘ Revolving 
."— Dated \ith January, 1866. 

This invention B wren more ly to guns of small calibre mounted on 
carria, and adapted for service in the field or on the decks of vessels, and 
the improvements consist chiefly in the means for more perfectly closing 
the breech and preventing the escape of gas therefrom at the time of firing ; 
and also in the means whereby the said guns are rapidly loaded, discharged, 
and accurately pointed at any required angle, either vertical or horizontal, the 
gunner being protected from injury by a shield attached to some portion of the 
gun or carriage. The cartridges are inserted separately into cylindrical steel 
a, ee be primed with any ordinary percussion cap. These car- 
riers when loaded are placed in a box or hopper having an inclined 
bottom. By moving a handle or other device the said inclined bottom is 
agitated, and’ the loaded carriers are caused to drop into revolving chambers, so 
arranged that they can be wont alternately into communication with the 
barrel of the gun. As each of the loaded carriers is brought into position by 
the revolving chambers, it is closed by a strong wedge, and is discharged by the 
blow of a hammer operated by a cam or other suitable device, 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj , Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, dc. 

106. S. CHARON, Selwood-terrace, Brompton, “ Apparatus for cooking potatoes.” — 

Dated \2th January, 1866. 

This apparatus consists of a vessel with a perforated bottom, somewhat 
similar to an ordinary steamer, in which the potatoes are cooked by 
steam over a saucepan, but with some of the perforations made longer than 
the others, and fitted with small conical tubes or pipes projecting upwards 
about half an inch, more or less. The method of using this apparatus is to 
bore a hole through the centre of each potato by means of a taper metallic 
tube, and to fit this hole inte one of the small 





to supply the burner; Secondly, 
partition in the burner; Thirdly, the 
over the basilar —ss 3 a the deep plane opening 
its lower "ooo being or exactly 

wick tube ; Fifthly, the employment of a short chimney as ——— in combi- 
nation with the improved flaring base, perforated basilar partition, perforated 
cap, and the burner cap with its deep flame opening ; Sixthly, the movable 
arrangement of the wick » the and 
burner cap holder; Fighthly, t the spring sliding bolt for fastening the chimney 
upon the holder, all as described. 





Class 8. —CHEMICAL. 
Including Special Chemical nit tear tara ge Preparations, Fuel 
and Lighting Materials, ma Preservation of Food, 
Brewing, ge Bleaching, Dyeing, “Calice Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 
66. J. oom, Glasgow, “ Prepariny albumenised paper.”— Dated 9th 


january, . 

In performing this invention the paper is floated on the albumen taken from 

the eggs of common poultry ; the albumen may be used, either with or without 
of 


into a case of metal, wood, or other 
suspended > Sone Steam at the requisite 
temperature is then admitted such a 
length of time as is sufficient mynd wg me me 
coated quite insoluble. ay te og Ape 

being perfectly dried, the paper is again coated with ordinary albumen in 
same manner, and being perfectly dried the paper is again coated 

albumen in the same manner as in the first instance and dried in the usual 
os amr oe 
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of their contents, if possible without previously adding any additional liquor, 
He lets the stuff flow into a tank of sufficien 1 
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rolls, and so on until by alternate washing and expressing of the liquid the 
desired degree of cleanliness has been obtained. The liquor extracted, as above 
described in a paratively concentrated form, he submits to the action of 
evaporating pans, whereby he rapidly drives off the water, and economically 
obtains the alkaline residuum. The stuff, when the liquor is expressed there- 
nad a ad for the bleaching stage of the paper-making process.—Not pro- 
e th. 





70.3. M. MACRUM, Hill-street, Knightsbridge, *‘ Distilling oils and other liquids.” 
—A cermunication—Dated 9th J 1 

This invention consists in exhausting air from the still, condenser, and re- 
ceiving vessel, so that the distilling process may be carried on under a partial 
vacuum, and in the particular arrangement or construction of the still and its 
furnace, and also of the condenser and receiving vessel posing the 
apparatus.—Not proceeded with. 

83. R. A. BROOMAN, Fleet-street, London, “ Manufacture and purification of 
lamp black.” —A communication.—Dated \0th January, 1866. 

The apparatus the inventor employs is similar to the old lamp apparatus of 
constant flow and level. He introduces into the reservoir of the lamp resin, 
dissolved napthaline, heavy oils, or similar materials. The burner of the lamp 
when combustion is effected is not provided with a wick,as ordinary apparatus, 
but is in the form of an open pan, similar to that before referred to. The 
apparatus is furnished with a double jacket containing boiling water to keep 
the materials always in a fluid state; or instead of a double jacket any other 
convenient arrangement answering the same purpose may be adopted. The 
pan of the apparatus is placed in a chamber or an oven communicating with a 
chamber, and the outer jacket of the apr is i} to a cast iron 
plate serving as a wall to the oven, which naturally becomes heated during 
combustion and permits of the flow of the materials. The advantages arising 
from this improved apparatus are that it serves to burn any material from 
which black can be obtained; it renders the production of the black regular 
and contiguous and of uniform quality; it also i the production with- 
out augmenting manual labour, and it does away with the risk of explosion or 
fire. The Second part of this invention relates to the purification of lamp 
black.— Not proceeded with. 


85. R. A. BROOMAN, Fleet-street, London, ** Producing oxygen.”—A communi- 
cation. — Dated \0th January, 1866. 

Manganates and permanganates of potassa, soda, and baryta, ferrates of 
potassa, soda, and baryta, chromates of potassa, soda, and baryta, and in 
general all metallic oxides or acids which will form, with potassa, soda, and 
baryta, binary combinations capable of superoxidising, possess the property of 
yielding their oxygen at a more or less elevated temperature when they are 
submitted to the action of a current of steam. These bodies thus deoxidised 
also possess the property of becoming reoxidised when they are exposed to the 
action of a current of air at a temperature more or less great, and the present 
invention consists in the direct production of oxygen by means of atmospheric 
gas, and is based upon the double property just cited. 

97. C. Crump, Yealmpton, Devon, “ Preparation of tetra-chloride of carbon.”— 
Dated \\th January, 1966. 

The patentee claims the preparation of tetra-chloride of carbon by the action 
of chloride of iodine or bromine, or of chlorine in the presence of iodine or 
bromine dissolved in the bi-sulphide of carbon, as described. 

100. F. J. KING, Leadenhall-street, London, “ Preserving potatoes.”—Dated 12th 
January, \466. 

This invention relates to the improved preservation of potatoes in a cooked 
or partially cooked state, whereby such potatoes are ready for immediate use 
when desired without the addition of milk or butter, such additions being, in 
places where the preserved potatoes are most in demand, difficult of obtainment. 
In carrying out the invention the potatoes are first well washed and 
cleansed from dirt, and then boiled or steamed until the skins just show symp- 
toms of cracking. They are then peeled or stripped of their skins in any con- 
venient manner, and the eyes or specks taken out ; the potatoes so prepared are 
then forced through a cylinder or vessel with perforations, so as thoroughly to 
disintegrate or finely divide them. Beneath, or otherwise in connection with 
the cylinder or vessel lastly described is another vessel, into which the potatoes 
are forced, and whilst in this vessel the patentee adds a small quantity of milk 
or butter in any convenient manner. The mass is then kneaded or well incor- 
porated together and divided into layers, or strata, or small particles, for the 
purpose of more conveniently reducing it to dryness, and when thoroughly 
Gried it is ready for packing. 


101. F. SUTTON, Norwich, “ Treatment of sewage and urine, in order to recover 
he manurial constituents therefrom.”— Dated 12th January, \866. 

The sewage, in order to be treated by this process, is run into tanks, and the 
precipitation of the solid matter takes place there. The inventor adds sulphate 
of aluminium, which may vary in proportion from three to ten gpains per 
gallon of sewage, either used alone or in conjunction with common clay, fuller’s 
earth, burnt clay, bog ochre, sulphate of magnesia, or peroxide of iron; these 
substances being used in proportion according to the state of concentration in 
which the sewage exists. The settlement of all solid matters from the liquid 
takes place very rapidly; say in a quarter of an hour, when the clear fluid can 
—— or pumped off for further treatment, or for irrigation.—Not proceeded 
with, 

121. B. Topp, Newcastle-upon-Tyne, “‘ Manufacture of arsenic."—Dated 13th 
January, 1866. 

This invention consists in}roasting the arsenical ore, and re-volatilising the 
arsenious acid in a furnace heated by the combustion of a combustible gas 
generated from coal or coke in a furnace, kiln, or retort, or situate so that any 
grit or dust may be separated or deposited, and the free carbon consumed or 
washed out before entering the condensers with the arsenious acid. The 
gas from the tops of the iron blast furnaces may be used if near at hand. 


124. A. PRINCE, Trafalgar-square, London, * Preserving timber from decay.” — 
A communication.— Dated \3th January, 1866. 

This invention consists, First, in the immersion of the timber in crude 
petrol until 1 saturation is effected. In order to accomplish this 
the inventor proposes to place the timber in a suitable vessel or receptacle, and 
to exhaust the air therefrom, by the ordinary means of preserving wood by 
saturation. The crude petroleum is next conveyed into the vessel. and thereby 
caused to penetrate into every pore or interstice of the woody fibre, the effect 
being to thoroughly preserve the wood from decay. He also proposes to mix 
any cheap mineral paint or pigment with crude petroleum, to be used as a 
coating for the bottoms of ships before the application of the sheathing, and 
also to all timber for building or other purposes. The composition not only 
renders the timber indestructible but repels the attacks of insects.—Not pro- 
ceeded with, 

130. J. HOOKER, Walton-on-Thames, “ Manufacture of ammoniacal and ammo- 
niated soap.” —Dated \5th January, 1866. 

In performing this invention the patentee treats ammoniacal, common, or 
other soap with ammonia in excess ; or he adds an jacal or iated 
salt to soap, which salt will give off ammonia when the soap is used ; a salt or 
base is to be added if necessary, in order to free the ammonia, such as lime or 
potash. The patentee proposes also to cover the soap so made with 
a case of suitable soap or washing compound, or soluble or other 
substance, so as to prevent the ammonia escaping until such time as 
the! soap is required for washing purposes, but which would not inter- 
fere with the detergent properties of the soap. The case may be made 
in many ways, two of which may be mentioned:—First, by casting the sub- 
stance used in a mould and filling in with the ammoniacal soap, afterwards 
plugging the case with the same material used for the case. Secondly, by 
boring a hole in a bar of soap, which hole is then filled up with the improved 
pee and then closed by means of a plug of the same material as in the outer 
casing. 

131. F. CAMPBELL, Duke-sireet, St. James's, and W. BURGESS, Newgate-street, 
London, ** Apparatus to be employed in treating and curing the tea leaf.”— 
Dated \5th January, 1866 

In carrying out this invention the tea leaf is brought as gathered in the 
garden, and is placed on trays or surfaces heated by steam or heated air. It 
is preferred that the trays or heated surfaces should be situated in an upper 
chamber of the building where the curing is performed. By thus placing the 
leaf on artificially heated surfaces it is quickly withered and rendered into a 
suitable condition for the rolling process. 


138. D. F. LECOCQ, Ludgate-hill, London, “ Preserving in a fresh condition 
animal and vegetable substances.” — Dated \5th January, 1866. 

The patentee claims preserving animal and vegetable substances, but chiefly 
the carcases of animals fit for feod, by exhausting the water therefrom and 
reducing them to a dry state, and then subjecting them to a cold and constant 
or uniform low degree of temperature (but not so low as the freezing point), 
either in receptacles from which the air is exhausted, or in ch through 
which a constant and uniform current of cold dry air is caused to flow, thus 
preserving and maintaining the dry and fresh condition of the carcases exposed 
to its influences during the voyage of a vessel from the place of slaughter tu 
another country, substantially as specified. 

140. C, H. ROECKNER, near Whitchurch, Hants, “ Apparatus for the manufuc- 
ture of paper pulp.” —Dated 15th January, 1866. ‘ 

This invention consists in arranging or combining together certain mechanism 
into machinery or apparatus suitable for the manufacture of paper pulp, and is 
designed to supersede the ordinary weil-known beating engine employed in 
such manufacture, and generally to imp the op i of paper pulp 
making. The following is an example of the means by which the invention 
may be carried into practical effect, that is to say :—In a hollow cylindrical or 
conical shaped vessel the patentee adjusts a similarly shaped solid roller or 
hollow drum, closed at its ends, and mounts the same on a central shaft suitably 





























supported; around the said roller he fixes a series of plates 

fixes the same in the following order :—He fixes at equal distances 
twel the said plates, the whole length 
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about one-fourth shorter than the other, so 
one-fourth of the entire length of the roller or 


ve stated. In connection with the before-mentioned 
vessel, and fixed into the upper part of the opposite ends of the said 
two pipes, one leading into a reservoir containing the materials to be 
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therein; these openings corre- 
aforesaid hollow 


hollow vessel being the 
To each end of, and as near as may be to, the bottom of the aforesaid box he 
affixes a pipe fitted with a stop-cock for regulating the influx and effiux of 
water into the said box from a reservoir suitably placed. The use of this box 
is to carry off by the current of water any sand, dirt, or other foreign and 
extraneous matters which may be contained in the materials under operation 
in the hollow vessel aforesaid. He describes the operations of the other parts 
of the or apparatus above referred to as follows:—The material 
being admitted into the aforesaid hollow vessel from the reservoir above men- 
tioned, and rotary motion being imparted to the aforesaid roller or drum con- 
tained therein, the effect will be to cause the twelve longest plates aforesaid to 
beat the same against the inner surface of the hollow vessel, such surface being 
corrugated or roughened, if necessary. The material thus operated upon will 
next be operated upon by twenty-four of the said plates, then by thirty-six, 
and last by the whole of the forty-eight plates, and this operation will be con- 
tinued until the material has been sufficiently operated upon and reduced to 
pulp; it is then allowed to pass off by the discharge pipe before. joned 
into any suitable receptacle. By thus treating the material it is gradually 
reduced to pulp of nearly uniform consistence, and discharged as soon as suffi- 
ciently reduced in regular order of succession, as above stated. 
189. W. E. GEDGE, Southampton-buildings. Chancery-lane, London, ** Prepara- 
tions of the plant known as the ‘ coca,’ to permit its incorporation with con- 
Sectionery of all kinds, syrups, and liqueurs, and its use for dyeing.” —A com- 
munication, Dated 20th January, \»66. 

This invention consists in preparing with coca confectionery of all sort, sugar 
plums, rosolios, pastilles, pastes, balls, cakes, tablets, gum, sugar, or chocolate 
of any form, and of any nature, and, lastly, in syrups, liqueurs, and in dyeing. 
The object of these preparations is to enclose either the extract scientifically 
termed “ cocaine,” the powder or the alcoholic or watery extract of the coca, 
a plant obtained originally from Peru and Bolivia, and which possesses extra- 
ordinary tonic powers. 


Class 9.—ELECTRICITY. 
‘Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
136. A. V. NEWTON, Chancery-lane, London, “ Electric clocks.”—A communica- 
tion.— Dated 15th January, 1866. 
This invention cannot be described without reference to the drawirgs. 














Class 10.—MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 

54. T. W. ROYS, Liverpool, ** Improvements applicable to hoisting or lifting tackle 
Jor recovering sunken whales or other submerged bodies.” — Dated 8th January, 
1866, 

The patentee claims, First, the application and use of a spring or springs 
applied to the tackle lines or chains for recovering sunken whales and other 
submerged bodies. Secondly, the use of a weight working within guides in 
combination with the said spring or springs as above, substantially as described. 
90. H. DEAN, Wood-end, near Fareham, “* Plotting’ and ‘computing’ scales 

Sor the use of surveyors and engineers.””—Dated \\th January, 1866. 

This invention is designed for the purpose of affording facilities for plot- 
ting and computing with greater y and desp than can be 
attained by the usual method, and by the seales as ordinarily constructed. 
The invention consists, principally, in combining a set of plotting and 
computing scales in one, whereby the same divisions beins being used for 
both plotting and computing, error cannot possibly arise, owing to the 
divisions of the plotting and computing scales not exactly corresponding. 


74. J. SADLER, Birmingham, *‘ Nail and bradcutting machines.”— Dated \th 





January, 1866. 
This invention consists in constructing nail and brad-cutting machines so as 
to make them self-feeding by the following hanical arr :—The in- 





ventor places under the frame of the hine a shaft hori lly, which is 
driven by means of bevel and mitre wheels from the main shaft. Upon this 
shaft he places a cam, or he attaches to it a crank and pin or eccentric; such 
crank, cam, or eccentric may form part of such shaft. To this cam, eccentric, 
or crank, he attaches two links to connect the two heading levers with the 
shaft, giving the said heading levers an alternating motion, so that the levers 
advance to drive forward the header each time the thick end of the nail blank 
is presented towards it, the blank being held fast by the holding dies, so as to 
prevent it slipping; the header is forced against the ends of the blank and 
presses upon the blank head. The heading levers are also used to give motion 
to a gauge for the purpose of guiding the strip between the cutting blades. 
He connects this gauge to one or both levers, thus giving to the gauge an 
alternating motion, and carrying the strip to the position required to cut off 
the blank and brad. He also continues the horizontal shaft from the cam, 
eccentric, or crank, to a suitable distance, terminating with another \crank 
and pin, eccentric, or cam, by the rotating of such cam, eccentric, or crank. 
He communicates an alternate or rocking motion to a carriage for supporting 
the feeder, and by this means the blank js cut off at the required angle to 
give the taper to the blank that is necessary to form the nail and brad. He 
also obtains this alternating or rocking motion by connecting the heading 
lever and the carriage of the feeder together by means of levers, thus giving 
an alternating or rocking motion to the feeding carriage, and producing the 
necessary angle in the blank to make the nail or brad.— Not proceeded with. 
75. J. CLUNAN, and N. NIGHTINGALE, Bolton, “Apparatus for cutting, shaving, 
thinning, and grinding skins, hides, or felts, in a tanned, dressed, or partly 
dressed state.”"— Dated 9th January, 1865. 
This invention is designed for the purpose of shaving or reducing skins, 
hides, or felts to an even and regular thickness, and afterwards raising or pro- 





ducing a rough texture on the surface thereof. The improvements consist in | 


the application and use of revolving spiral or curved knives or cutters secured 
around a shaft in the form of a roller, which, during revolution, are to act upon 
the surface of the hide so as to reduce the thickness and inequalities thereof. 
The slide passes between a pair of feeding rollers, and is submitted to the action 
of the cutters whilst passing round one of these rollers, which acts as a bed or 
formation to hold the hide up to the knives, and this roller and the cutter roller 
are made adjustable by screws, levers, or springs, so that they may be regu- 
lated as the thickness of the hide requires, and the hide may be kept in contact 
with the knives by the pressure of the screws or springs. After the hides have 
been reduced in thickness by this means they are to be dried, and a roller covered 
with emery, pumice stone, or other similar hard rough surface, is to be substi- 
tuted for the cutting roller ; or a metallic roller having a “ file cut ” surfuce may 
be substituted, and the hides being again passed through the machine receive 
the roughness or “ nap” required by the action of the roughened rollers. in 
passing round the bed roller the hide is kept in contact therewith hy means of 
guides pressing upon it, and the hide is conveyed away from the roller and 
knife and grinders after cutting and grinding by means of an endless apron or 
band beneath on to which it falls. 

78. J. IRELAND, Manchester, and $8. DAVIES, Hallinwoed, Lancashire, “ Turn- 
table and weighing machine.”— Dated \0th January, 1866. 

This invention cannot be described without reference to the drawings. 

81. W. E. NEWTON, Chancery-lane, London, “ Shears or scissors,”—A communi- 
cation.— Dated \0th January, 1866. 

This invention cannot be described without reference to the drawings. 

91. P. A. BATCHELOR, Upper Berkeley-street, Portman-square, and F. REDDALL, 
Bride-street, Barnsbury, “ Construction, arrangement, and application of 
retorts and settings, in combination with machinery or apparatus for the 
manufacture of coal or other gases.” —Dated \\th January, 1866. 

This invention relates to the employment and adaptation of one, two, or 
more retorts of cylindrical form, composed of steel or other suitable material 
calculated to bear a high degree of heat, and made to revolve or rotate at any 
desired speed. From the constant revolution of the retorts the charge con- 
tained therein is continually turned over, and thoroughly and effectively ex- 
posed to the intense action of the heat from the furnace, which is permitted to 
circulate freely around the exterior of the retorts.—Not proceeded with. 

93. J. C. ANGUS and G. STUART, Newcastle-upon-Tyne, “ Apparatus for draw- 
ing off and measuring liquids.”—Dated \\th January, 1566. 

This invention is intended to meet the requirements of dealers in liquors and 
retailers of spirits and other liquids, by enabling them to check to the fraction 
ofa gallon the quantity drawn from casks or other vessels where pressure 
metres are inadmissible. The general form of the improved apparatus is 
similar to that of the spirit tap now in use, except that the plug is made 
hollow with a centre diaphgram dividing it into fore and aft measuring com- 
partments and measure a certain quantity of the liquor. The improved metre 
tap is also turned by hand the same as an ordinary tap, but instead of the flow 
of the liquor being continuous, the quantity contained in one of the compart- 
ments of the hollow plug only is delivered at each half turn of the tap. The 
quantity thus delivered is determined by the size of the compartments and the 
number of times the tap is turned, and when the respective compartments are 
emptied it is registered upon an index at the top of the tap. 





114. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ The use and 
application of paper, printed or otherwise ornamented with water colours for 
"—Dated 13th January, 1866. 

The patentee claims, First, the use and application of paper printed or other- 

wise ornamented with water colours for covering floors, and other analogous 


or varieties specified. Secondly, the coating of clarified glue and of copal 
varnish and boiled linseed oil applied successively to the surface of the paper 
printed or otherwise ornamented with water colours, as specified. 


An ADMIRALTY COMMISSION ON ANcHORS.—We understand 
that an Admiralty committee of inquiry on anchors will shortl 
be held, as there have been several cases of late of her Majesty’s 


ships dragging their anchors. 

Royat NAVAL EyGIneers.—The circular lately issued by the 
Admiral = has given much satisfaction to this class of officers. 
We w not wish to seem to ‘‘look a gift horse in the mouth,” 
but we aim at assisting the Admiralty by pointing out one or two 
discrepancies in the circular. Ist. The inspector of machinery 
serving in the royal yacht is senior to those in the steam reserves, 
who have been promoted over his head; 2nd. Nothing is said 
about the half-pay of inspectors, though their full pay is increased; 
3rd. The chief engineers are left in statu quo. They were hoping 
that the Admiralty would permit them to count all their time. 
We merely mention these matters, and make no comment, as they 
speak for themselves, and to very willing ears. Sure we are, how- 
ever, that contentment will never exist in the navy until equal 
pay, pension, and privilege for all classes, according to rank, be- 
come the order of the day. It is absurd to say that one class is a 
jot more valuable than another. hh is equally essential to the 
efficiency of the service, and all ought to be equally rewarded.— 
United Service Gazette. 

New Rai_way CaRRIAGEs.—Some greatly improved carriages, 
just constructed at the Longhedge works of the London, Chatham, 
and Dover Railway, have been put upon the High-level Crystal 
Palace line. The first-class carriages consist of four compart- 
ments, but the partitions between each two have been removed 
for about one-half of the height of the carriages. The stuffed 
backs of the centre seats accordingly reach only to about the 
shoulders of the passengers. In consequence of this arrangement 
the carriages are lighter and cooler, and much better suited for 
summer traffic than those of the ordinary description of first-class. 
The second and third-class carriages are also considerably im- 

roved, and the whole of the carriages being built of the same 

esign, and uniform in style, the trains have a vastly-improved 
gene The carriages are coupled much closer together, and 
the buffers are shorter than in the old form of train. The trains 
of the South-Western working the short traffic between Ludgate- 
hill and Clapham Junction are pled up closely in the same 
manner, following in this respect the example set by the Green- 
wich trains of the South-Eastern. —Railway News. 

A WeELsH Deposit or Iron OrE.—At Broad Haven, on the edge 
of St. Bride’s Bay at the most western extremity of Wales, the 
cliffs facing the sea contain deposits of iron ore. The scenery is 
excessively wild and picturesque, far removed from any railway 
station or large town, but the deposits of iron ore lying high as a 
rule in the faces of the cliffs, it is very readily shipped. For the 
last eight years the ore has been dug in a desultory kind of way, 
and cargoes carried away at irregular intervals in small sloops to 
the iron smelting districts in Glamorganshire. No experienced 
geologist has yet examined the district to give a reliable opinion 
as to the extent of the metalliferous deposit, and the percentage of 
iron it contains is known only to the smelters. The surrounding 
country is on a level with the top of the cliffs, and anthracite coal 
in abundance is obtainable within a mile of the place where the 
iron ore is found. Bituminous coal is dug nowhere in the county, 
but deposits of anthracite are numerous, of large extent, and, as a 
rule, very little worked. A plentiful supply of limestone can be 
obtained from some of the cliffs surrounding St. Bride’s Bay, 
where the materials used in iron smelting lie in such close 

roximity that the neighbourhood deserves examination at the 
Seats of experienced manufacturers of pig iron. 

AN APPLICATION OF D1A-MAGNETISM TO THE PREVENTION OF 
BorLer: INcRUsTATION.—At a meeting this year of the American 
Philosophical Society of Philadelphia, one of the vice-presidents, 
Mr. John C. Cresson, gave an interesting account of a recent 
application of the principle of dia-magnetism. He is mistaken in 
his assertion that Faraday was the first to notice the phenomenon; 
but Faraday was the first to give it full attention. According to 
Faraday’s report to the Royal Society, the force termed dia-mag- 
netic gives rise to a repellant action between a magnet and various 
bodies previously supposed destitute of magnetic relations. This 
property was found in vegetable, animal, and earthy substances. 
One of the phenomena exhibited in his experiments on these 
bodies is a discrimination in the attraction or repulsion exerted by 
a magnet between substances placed near it in liquid suspension 
so as to be capable of free motion. The discriminating action is 
governed by the relative degree of repellant or attractive power 
belonging to the different bodies. A result of this discrimination 
is to cause the particles most feebly repelled or most strongly 
attracted to come between the magnet on such other particles as 
are more strongly repelled or more feebly attracted; thus making 
the particles most feebly affected either by attraction or repulsion 
behave as if they belonged to the opposite magnetic class. The 
practical use now made of this ape consists in imparting 
inductive magnetism to the iron shell of a steam boiler by sus- 

nding within it a number of hardened steel permanent magnets. 
This has been found to effect the removal of sedimentary scale 
formed from the earthy salts held by the water, and to prevent 
the farther deposit of crystalline scale, so that boilers using water 
highly charged with calcareous matters are cleansed from adhering 
scale in a few weeks and kept clean. 

East INDIAN RatLway.—The Government of India has pub- 
lished a series of ‘‘ observations” on the recent malpractices in 
the goods department of the East Indian Railway. Bribery will 
be punished in future by the new Railway Bill, to be passed in 
the cold season. The conduct of Mr. Palmer, the agent, is con- 
demned as ‘‘injudicious and wrong,” but his integrity is not, 
impeached. Henceforth, when there is a block of traffic, goods 
are to be registered in open squares as they arrive at the station 
if imperishable like cotton, or according to application for freight 
if perishable. The management in India is blamed for the want 
of fuel on the north-west division. But the chief blame falls on 
the directors in London. “It is stated by the Government of 
Bengal that the directors distinctly refused to comply with de- 
mands for more locomotives, made in December, 1863, and 
January, 1864; that thirty-five goods engines indented for in 1862 
are still due; that during the year 1865 not one engine was 
received in India, and that it is probable that none will be 
received till the end of 1866.” e same condemnation is passed 
because of the failure to send out the ironwork for wagons : - 
“What is now required is that the directors shall appreciate the 

ition, and no longer pursue the suicidal policy of starving the 
ine in respect of locomotive and rolling stock. Whatever may 
be the future of the cotton trade, the growth of other traffic is so 
promising that the directors may accept it as certain that the 
workshops in India, if supplied to the full with material, will not 
be able to stock the line adequately before the opening of through 
communication with Bombay, and the completion of the double 
line to Allahabad.” Not a mile of that second line of rails has 
yet been opened, and thirty-five miles of permanent way are yet 
wanting. The contractors for the chord line, it is urged, should 
be offered a bonus of £50,000 if they complete it within a year of 
their time, or by the 1st of January, 1869. Government writes 
with a sort of melancholy despair as to the construction of the 
Hooghly bridge, which the few shareholders at the last meeting 
refused to undertake, though it ‘‘has been strongly advocated by 
the Government of India.” Whether a metropolitan station be 
built or not, the observations conclude, the Howrah terminus must 
be adapted to the wants of the next five years. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. : 


(From our own Correspondent. ) 

THE New Street: High Encomiums : i for Bringing 
it Out — UNSATISFACTORY CONDITION OF TRADE IN IRON: 
Revival of the German Demand : Improvement on Indian Ac 
count: Home Trade Gloomy: Great Caution Displayed —THE 
LaBourn DispuTe 1N THE NortH: The Action of the Men of 
this District—CoaL: Dull—CREDIT IN THE IRon TRADE: Ex- 
cellent Suggestion for its Limitation: Mr. 8 eld on the 
Bank Charter Act—HaRDWARE TRADES: Very —AN Aus- 
TRIAN GOVERNMENT AGENT IN THE District: Jm t Com- 
mission —- FAILURES IN SOUTH STAFFORDSHIRE— THE PUBLIC 
Heatran Biuu: Alteration of an Objectionable Clause — THE 
DuDLEY AND MIDLAND EXHIBITION—LocaL COMPANIES AND 
FINaNcIAL ConceRNS: The Worcester Engine Works Company : 
Midland Wagon Company: Patent Nut and Bolt Company: 
Staffordshire Joint Stock Bank: Lloyd’s Banking Company : 
Birmingham Jeint Stock Bank: Birmingham and Midland 


Bank. 
TuHE efforts that are being put forth in this district to produce a 
quality of steel that s surpass all others yet made for large and 
small ordnance, gun barrels, shafting, tubes, and. the like are 


meeting with the ne possible approbation from English and 
foreign authorities of eminent scientific and Dee attainments, 
and the preparations for bringing it before the public in a manner 
which shall widely demonstrate its great value are making rapid pro- 
gress. It will be remembered from our previous references to the 
metal that it is produced from Bessemer ingots, and is made 
exceedingly pact by a species of punching and rolling. 

The iron and coal trades of the West Midian ds continue in a 
most unsatisfactory condition. There has not, it is true, been 
any falling off in the orders received during the week, as compared 
with the previous corresponding period ; but the aggregate of 
those orders is so small that the improvement upon the state of 
things a fortnight ago is scarcely perceptible. Amongst the spe- 
cifications that have been delivered this week are some on account 
of Germany, the first of which we have heard since the beginning 
of the war. Americais not yet ordering iron as freely as was 
expected after the defeat of the Tariff Bill; but an_en- 
couraging amount of work is being done for India. Scot- 
land, too, is taking sheets for galvanising; and a fair 
amount of trade is being done with a few firms in London for 
exporting purposes; but the inland trade generally is shown to be 
in a very gloomy condition, especially in those departments which 
embrace iron of large dimensions and heavy weights. The retail 
merchant trade of this district is not ee Pur- 
chases on that account were made both in Wolverhampton on 
Wednesday and in Birmingham yesterday (Thursday), They were 
made at only a little under the rates which regulated the previous 
sales. In one case a reduction of merely 2s. 6d. would be acceded 
to. Certain firms who have for some time been most ready to 
accept low rates are not now able to deal so liberally with their 
customers. So tender has credit now become that pis iron makers 
decline to furnish some firms with raw material on other than 
cash terms. In consequence, at least three malleable ironworks 
have just been altogether closed. The workmen are slightly less 
inflexible in respect of slight reductions here and there in their 
wages in the finished iron department; and the men employed by 
one of the largest pig iron making firms in this district have just 
consented to receive 10 per cent. less wages rather than submit to 
the loss of work consequent upon the blowing-out of certain of the 
furnaces, 

So far as this district is concerned, the men in the Middlesbro’ 
trade are left to fight their own battle except so far as it relates 
to those at one works who are bers of the iation here. 
To them payments are being made at the rate of 12s. 6d..a week 
for puddlers. A few millmen also are members of the Millmen’s 
Association of this district, and they also are being assisted in 
about the same proportion. But in respect of the puddlers, if the 
reduction has not already taken place, it is in a. to 
reduce the payment to 10s, a week, the reason assigned being that 
the men here “‘ do not know how soon they might require funds 
to resist a drop.” A reduction of 2s. 6d. took place in the weekly 

ayment a fortnight ago of the men who were on strike at the 
ersey Iron and Steel Works, and they were paid 10s. instead of 
12s. Gd. a week. Very soon after this reduction was made the 
men at those works went back to their employment—those of 
them, indeed, who were not rejected by the firm. Altogether 
the strike cost the Brierly-hill Association between £500 and 
£600. The officers deny to us it cost them £1,200, as has been 
calculated, and they ridicule the assertion that the union has been 
crippled by it. They explain that they have for some time past 
had the men at some five places (including those of ——— and 
Derby) upon their hands. They have supported, and would 
go on supporting them without in the least enemy | upon their 
invested funds, using only for that purpose the Is, per 
head which the members in work are contributing. How 
far the members will be able to keep up this payment if they 
continue most of them to be put on short work, and many of them 
be thrown out of employment altogether, remains to be seen. And 
how the employers here can much longer pay the rate of wages 
which now prevails without bringing ruin upon themselves, time | 
can only explain. But if the men will consult their own interests | 
they will follow the example which has been set them by the 
operatives at the pig iron establishments we have referred to 
above. 

Coal is dull, and many workmen are very partially employed, 
and not a few without labour. : 

A most sensible paragraph appears in the report just published 
of the Staffordshire Banking Co., whose head office is in Bilston, | 
and whose success we note below. It is as follows :—‘‘In their | 
(the directors’) opinion the great inconveniences suffered by the | 
iron and kindred trades of the district during a period such as has 
recently been experienced, arises in some degree from the extended | 
credit which has become customary. They believe that shorter | 
terms would materially mitigate the severity of such periods, and 
will be willing to second any measures having this object in view. 
And the directors hope that as confidence is restored and trade | 
revives, to see credit placed on a basis that will enable the manu- 
facturing and commercial classes to bear those disturbances 
with comparative ease.” Great good would issue upon this 
subject being taken up resolutely as well by the Iron- 
masters’ Association as by the banking companies. Any | 
present inconvenience resulting from the change would be 
amply compensated by the after permanent good. Concurrently 
also efforts should be made to press forward any movement that 
would issue in a complete inquiry into the working of the Bank 
Charter Act. Upon that subject Mr. Scholefieid, M.P., in address- 
ing the members of the Birmingham Chamber of Commerce on 
Thursday afternoon, spoke the sentiments alike of the ironmasters 
and the merchants when he said that something was wrong, 
though he could not tell what, when so great a penalty had to he 

»aid by the trading classes for the short supply of bullion to the 
nk of England. A committee of the chamber had moved the 
Government for a Royal Commission, but he rather preferred a 
committee of the House, and a committee he thoughc would be 
formed next session. Mr. Wright, the secretary of the chamber, 
feared that the information that would be laid before a committee 
would not be sufficiently general to meet the necessities of the 
case, and he showed that, even in his own case, the difference in | 
the price of money in London and Paris gave a competing trader | 
in the last-named metropolis an advantage over him to the extent 
of hundreds of pounds a year. | 

The hardware trades remain exceedingly dull, though not so | 
depressed as was the case a fortnight back. In Birmingham theedge- 
tool makers and the hollow ware manufacturers are rather short | 














of orders, and the metal rollers are not very busy. In the cut nail 
Saree, Deseees wise is ane, 28 the demand is much better 
for ’ ironmongery and brass foundry. The fancy 
ts, on the other hand, are in a very languid condition. 
In Wolverhampton the tin-plate workers and the are 
not d an average trade, and the ironfounders the 
and er makers, report less favourably of those branches of 
wel ei Mecianiantbon A peeleones tecksqests telce toon ty 
well off for i i te ess one e 
vice and anvil makers and the ht nail makers are em: 
full time. The ja) and tin-plate workers of Bilston could 
do more work if the demand were to improve. Ironfoundry in 
the same town is in a quiet condition. The demand for light 
castings, however, is fair; and the bedstead apleunertenanesy 
well e . The rim, dead, and mortice branches of the loc 
trade at Willenhall continue quiet; but for padlocks the demand 
has improved. The prcecet 3 makers are busy. At Wednesbury 
and Darlaston the heavy industries are steady. At Westbrom- 
wich there is no a change to report. 

There is now a Viennese gentleman in this district who has been 
sent direct by the Government of the Emperor of Austria 
to report to them upon the means which England affords 
of supplying that country with weapons and accoutrements 
of war, or with the materials out of which they can be 
manufactured in Austria. The difficulty in getting work 
promptly executed in that country he has illustrated by stating 
that even before the war commenced his Government 

ve out some 50,000 cast steel gun barrels to be drilled, and they 

_ a - a eens ert store. BR . ay ey oe 
no difficulty wo' experienced in supplying him wi , 
barrels of the best Birmingham quality every week ; whilst mate- 
rial in a shape in which the barrel would be found in embryo, 
might be sold to him in any quantity, and at a comparativel 

ifling cost, and machinery be made for Austrian use in whic 
this paens might quickly be manipulated into a complete 


Since we last wrote the following firms engaged in the iron 
trade of this district have suspended payment :—Samuel C. Rose, 
of Sedgley and Tipton, iron manufacturer. Liabilities estimated 
at £4,000; assets not ascertained, but said to be insignificant. 
William Heeley, Wrottesley-street, Birmingham, formerly chain 
and nail manufacturer. Liabilities not known. Daniel Offley 
and Son, Victoria Ironworks, Moxley, and of the Grove Works, 
Wednesbury, iron manufacturers. Liabilities about £10,000; 
assets will probably realise £3,000. And Messrs. Carter, of 
a of Darlaston, railway ironwork manufacturers. The 
liabilities are near £40,000, and the dividend will, in all proba- 
bility, be 10s. in the pound. 

The Public Health Bill, which passed through the Commons 
last week, originally contained a clause by which it would have 
been rendered compulsory on the part of the proprietors of all 
furnaces and fireplaces to consume the smoke produced. i 
clause would have seriously affected the iron trade of this district, 
as it would render it necessary to have the present furnaces 
reconstructed. The men, too, decline to work at any new- 
fashioned furnaces, and have, in their conferences, passed resolu- 
tions prohibiting the unionists to do so. in, it would be 
impossible then to burn the small coal naw in the whimsey 
engines throughout South Staffordshire. We are informed that 
Mr. Hartley (the chairman of the Ironmasters’ Association of 
South Staffordshire) and Mr. W. Williams (the secretary), together 
with a representative of the North of England trade, attended in 
London t week, for the purpose, if ’ ible, of obtaining 
modifications of the clause. The result of these steps has been 
that the bill has been amended in committee, the words ‘‘as far 
as practicable, considering the nature of the trade and manufac- 
tures,” having been inserted. 

The Dudley and Midland Exhibition has been so successful that 
it has been decided to keep it open for an indefinite period. On 
Saturday it was visited by about 4,000 of the workmen in the em- 
ploy of the Earl of Dudley, and 1,000 more went on Monday. In 
addition to the novelties we have before noticed, there is a model 
of a pair of condensing oscillation marine engines, exhibited by 
Messrs. W. and E. Hackett, Windmill-lane, Smethwick. Mr. G. 
Jones, of Tansey-hill, Dudley, shows _— of hydrate pig iron, 
from No. 1 to No. 8, ther with seve’ ieces of puddled, bar, 
and finished iron; and also an ‘‘ iron book,” containing leaves no 
thicker than ivory note paper, rolled from iron belonging to the 
same class as that just mentioned. A great feature of interest in 
this town now is the model of a a which is about 
to be erected at the cost of the Earl of Dudley. 

The business of the Worcester Engine Works Com 
toi At the ting held on Monday to receive the report, 
it was stated that the nett receipts during the half year wo 
have justified the directors in proposing a dividend higher than 
74 per cent. per annum, but they had decided to recommend that 
amount, in order to strengthen the position of the company by 
adding to the reserve fund. The receipts during the past six 
months amounted to £135,606 5s., and the profits to £5,414 16s, 2d. 
The expenditure reached £135,352 18s. 1d. The dividend of 74 per 
cent. will absorb £3,775, leaving £955, of which £750 is to be 
added to the reserve fund, and £205 to be carried to the next 
account. 

The Midland Wagon Company held its ogre ordinary 
meeting yesterday (Thursday) in yy The report showed 
that the business of the company had been very prosperous. A 
dividend at the rate of 15 per cent. per annum was declared, and 
a balance to the credit of the revenue, amounting to £9,267 13s. 7d. 
will be left. 

The Patent Nut and Bolt Company, whose works are at Smeth- 
wick, have declared a dividend at the rate of 10 per cent. per 
annum. 

The Staffordshire Joint-Stock Bank (Limited), have declared a 
dividend of 10 per cent. per annum, or 15s, per share. 

Lloyd’s Banking Company (Limited), Birmingham, have 
announced a dividend of 15 per cent. After this sum has been 
paid, £6,856 8s. 10d. will be added to the reserve fund, which 
wlll then stand at £45,622 13s. 4d. In consequence of the enor- 
mous increase in the business of this bank, a call of £2 10s. per 
share will be made in October. 

The Birmingham Joint-Stock Bank have paid a dividend upon 
the last half-year at the rate of 20 per cent. per annum. 

The Birmingham and Midland k held its thirtieth annual 
meeting on Monday. The profits of the last year, after payment 
of income tax and making provision for bad and doubtful debts, 


y continues 





| amounted to £63,326 15s. 2d., making, with the balance brought 
— from last year, a total sum for distribution of £69,162 
A A 


The dividend r ded and pted was £5 per 
share for the last half-year. The guarantee fund will now stand 
at £200,000. A remark from the chairman indicates how profit- 
able banking isin the Birmingham district. He said, ‘“* During 





| thirty years upon every £25 paid on the original shares £900 has 


been received. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 


| THe Iron TRADE: Improved Feeling as Regards the Failure: Re- 


ceipt of Fresh Orders: Inactive State of the Home Market —T1n- 
PLATE TRADE—STEAM AND House CoaL TRADES —SUSPENSION 
IN THE IRON TRADE—ERECTION OF A NEW BLAST ENGINE AT 


Espw VALE—THE CARDIFF AND CAERPHILLY RAILwAY—THE | 
ANGLESEA COLLIERY COMPANY (LIMITED): — Decision | 


by the Lords Justices—TRADE OF THE SOUTH WALES PoRTS FOR 
ULY. 


ALTHOUGH there is no material change to note in the iron trade of 


| America trade is tolerably satisfactory, 


Saeco 
ac t trade is 
if a greater influx of specifications are not 
the curtailment which has already been effected in the make will 
have to be still more extensively carried out. Employers, how- 
ever, are doing their best to keep their establishments going, as 
they are loth to part with their hands, as, should a reaction take 
lace in trade, good workmen would be difficult to find. During 
e week some large shipments of rails have been cleared out 
at the local ports for ey Se Baltic, and the West Indies, 
whilst there has been rather above an average quantity of iron ore 
imported. Thecritical position of affairsin Mexico has caused acheck 
to business with that country, but with the other markets of South 


A 
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E 
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are no signs of a falling off, and a steady business is doing with 
Sweden and Norway. All ies are anxiously awaiting the 
result of the negociations in reference to the continental difficulti 
for should they terminate favourably an active demand is lcok 
forward to from that quarter. Makers, as a rule, have only the 
foreign trade now to enable them to carry on operations with any 
thing like regularity, and at present there is no prospect of any 
improvement taking place in home transactions, which are ex- 
ceedingly small, and will continue so until money becomes cheaper. 
As it is, the long continuance of the existing high rate of discount 
has tended as much as anything to prevent a feeling of confidence. 
As regards the pig iron trade some parties believe that the strikes 
in the North of England and Scotland will bring about a revival 
in the demand, but as yet there are no signs of it. 

For tin plates there is a tolerably fair demand, and quotations 

rule about the same. 
_ Steam coal proprietors are py A ae and although the output 
is much beyond the average, it falls short of the demand. ‘The 
collieries are actively employed, and at some of them there is « 
scarcity of skilled hands; but it is not considered that this will 
be the case for any | of time. The continental and other 
foreign markets are ing considerable quantities, and a —- 
trade is being done with the mail packet ing stations. The 
inland trade is also very brisk; in fact, the demand for Welsh 
steam is increasing rapidly. The local consumption of house coal 
is limited ; but as coasting buyers have begun to lay in for the 
winter the home trade is more brisk than it has been of late. 
In consequence of losses sustained, the high rate of discount and 
the general depression in trade, Mr. Griffith Evans, of the Emlyn 
Tron Foundry, Newport, has been necessitated to suspend pay- 
ment. A meeting of the creditors was held on Wednesday, at 
which a statement of accounts was submitted. It showed the 
assets to be £3,348, and the debts £2,400, being nominally a sur- 
plus of over £900. The assets comprised £867 debts due, 
plant and stock £2,481, making a total of £3, Mr. Evans 
stated that he only wanted time to enable him to pay all parties 
in full, It was unanimously resolved to carry on the concern 
under inspection for eighteen months, it being understood that the 
creditors would be paid in three equal instalments at the end 
of each six months, 

A new blast engine has been started at the Ebbw Vale Works. 
It is made on the most approved principles by Messrs. Loam and 
Son, of Liskeard, and has a 72in. steam cylinder, 144in. blowii 
cylinder, and 12ft. stroke. The start, which was a most cunneiel 
one, was made in the presence of Mr, Beecroft, M.P., Mr. Darby, 
and the other directors, and a large party of friends. Mr. Beecroft 
named the engine ‘‘ the lew 7 bem ag ul and proposed the health 
of Mr. Darby, who returned for the compliment paid him 
by his brother directors in naming the engine after him. Several 
toasts were proposed and speeches made, and the proceedings 
passed off with much éclat. 

Messrs. Griffiths and Thomas having relinquished the contract 
for the construction of Caerphilly tunnel on the section of the 
new Rhymney Railway between Caerphilly and Cardiff, the 
directors have accepted the tender of Messrs. Logan and Hem- 
mingway. The ground is very heavy and strong, and the tunnel 
will be one mile in =, with five air shafts, averaging from 
43 to 117 yards in _— Messrs. Logan and Hemmingway 
will take to the plant of the original contractors, and commence 
operations immediately. 

At a large ting of the shareholders of the Patent Nut and 
Bolt Company (limited), whose works are at Cwmbran and West 
Bromwich, the resolutions passed at the last general meeting, 








altering the — for holding the annual meetings of the com- 
pany from August to February, were confirmed. A resolution 
was also passed declaring payment of an interim dividend for the 
| past half year at the rate of 10 per cent. per annum. 

A rather important case to shareholders came before the Lords 
| Justices on Saturday last, in which one: of the liquidators 
| and some of the shareholders in the Anglesea Colliery om y 
| (Limited), — — an order made, in May last, by Vice- 
| Chancellor Wood. The real question raised was whether a holder 
of fully paid-up shares in a limited company is a contributory 
within the meaning of “‘ The Companies’ Act, 1862.” The Angle- 
sea mag Company was formed in 1863, and was registered 
under ‘*The Companies’ Act, 1862.” Its nominal capital was 
£35,000, in 7,000 shares of £5 each. In November, 1863, the com- 
—_ purchased the Berw Colliery for £250 cash, and 4,950 fully 
paid-up shares ; 825 shares were taken by the public, and on these 
£4 per share was paid up. In January, 1865, it was determined 
to wind up the company voluntarily, and three liquidators were 
appointed ; they realised the assets of the company, and paid its 
debts, and then there remained a surplus of about £500. Two 
of the ——- then determined to make a call of £1 per share 
on the shares not fully paid up, and to divide the sum so pro- 
duced, and also the £500 among the shareholders. The third 
liquidator, and some of the shareholders of the unpaid shares, 
disapproved of this arrangement, and petitioned the Vice-Chan- 
cellor with the view of having a declaration that the liquidators 
had not power to make the call for the intended p . His 
Honour held they had power to do so, and dismissed the peti- 
tion. The Lords Justices said that, looking at sections 38 and 74 
of the Act of 1862, and also having regard to the general scope 
and purposes of the Act, it was quite clear that fully id-up 
shareholders were contributors within the meaning of the Act. 
Therefore the call was pay made by the liquidators and the 
order of the Vice-Chancellor was right. On account of the im- 
pectente of the question the appeal would be dismissed without 
cos’ 





this district, the improved feeling as regards the future, 
in last report, is not only maintained but somewhat strengthened 
by various favourable circumstances and the advices received from 


The returns of the trade of the South Wales ports for the 
month of July this year and the corresponding month of last year 
are as follows : -- 
Exports or Coa. 
July, 1866, July, 1865, 
Tons, Tons, 
Cardi® .. «e oc co oo 168,986 117,217 
Newport .. «2 os oo oc 29,148 25,4%4 
GWORR cc cc ce cc co | «6ATTE ce ce ce 6c 44812 
Lianelly .. oo ce oo RBB4L oe ce oe ce ov 8,669 
SHIPMENTS COASTWISE, 
July, 1866. July, 1865. 
Tons. Tons, 
Cam oc 1c ce ce ce =TUMBT oc cc co co co 690,008 
Newport.. .. . ~» Te «a wo «o & “eee 
s eae! we den: ods EE Gait abbas 22,906 
Lianelly .. .. ° «+ 15,676 26,593 





Newport also exported 8,179 tons of iron; Cardiff, ‘9,550 tons of 
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iron and 5,961 tons of patent fuel ; and Swansea, 715 tons of 
and 9,299 tons of patent fuel. Of the 

took 6,911 tons; Montreal, 2,063 tons; Baltimore, 1,750 tons; Gib- 
raltar, 1,200 tons ; and Kurrachee, 1,892 tons. 








SCOTLAND—ITS TRADE AND OPERATIONS. 


(From our own Correspondent. ) 

Tue Giascow Pic Iron MaRKET—SHIPMENTS OF THE WEEK— 
MANUFACTURED IRON—EXPORTS DURING THE PAST WEEK OF 
Tron, Iron Goops, &c.—THe Coat TRADE AND SHIPMENTS 
DURING THE PAST WEEK—THE GLasGow CoTToN MARKET—THE 
Corron YARN. TRADE—PIECE AND PRINTED Goops— LAUNCH OF 
THE CEYLON—-LAUNCH OF THE D1ANA—THE IRON AND CoAL 
TRADE—LAUNCHES ON THE CLYDE DURING JULY—SUSPENSION 
oF THE FortTH BripGE OPERATIONS—THE MALLEABLE IRON 
TRADE. 

In pig iron there is but little change to note since this day week, 

the extreme fluctuations being 52s. 3d. to 57s. 9d., with little 

business doing. At the time we write a few lots are being done at 
5ls. 9d. cash. uotations as follow:—Pig iron, Mixed Nos. 

Warrants, 51s. 74d. to 51s. 9d.; No. 1, G.M.B., 53s. to 53s. 6d.; 

No. 3, 51s. 9d. to 52s.; Gartsherrie, No. 1, 64s.; Coltness, No. 1, 

62s.; Glengarnock (at Ardrossan), No. 1, 59s. 6d. to 61s. 

The shipments of the week are again considerably under those 
of the corresponding week of last year. Foreign and coastwise 
were as follow :— 





Same week 
Ports. Foreign. Coastwise, Total. last year. 

Tons. Tons, Tons. Tons, 

Glasgow... «+ «+ 1,382 oe 1,451 oe 2,833 oe 851 
Port Dundas... .. _ oe 87 oe 87 ee 65 
Bowling (three weeks) — eo 1,054 oo 1,054 oe 1,013 
Greenock «+ oe - ++ No return. eo — ce 300 
Ardrossan 4s oe 405 1,180 on 1,585 oe 5,447 
Troon «se «+ oe - es None. .o. - ee 400 
Ayr oe «0 os - 178 oe 178 oe _ 
Grangemouth* ., 800 ee 385 a 1,185 e 724 
Lei co ce eco 3,049 o 50 oe 1,799 oe 2,844 
Alloa & Charilest’n 100 ee 100 oe 200 oe 150 
Bo'nesst .. «2 o« _ ee 100 o 100 oe - 
Burntisland .. «. - «+ Noreturn. .. - o 194 
Total «se «+ 4,436 oe 4,585 oo 9,021 ee «11,988 


* Besides 100 tons sent to Leith for transshipment. 
t+ Besides 150 tons sent to Leith for transshipment, 

In manufactured iron we have no change to report since our last. 
The following were the exports tothe undermentioned ports last week: 
—From Glasgow to Algiers—pig, 160 tons; to Bombay—castings, 52} 
tons; cast sleepers, tie bars, &c., 9684 tons; wrought gibs and cotters, 
803 tons; ditto roofing, 314 tons ; ditto tubes, 14 tons; ditto tie 
bars, 3824 tons; galvanised sheets, 17} tons; to Caen—pig, 175 
tons ; to Calcutta—bar, 65 tons; to Demerara—castings, 2 tons; 
wrought £140; ditto cane punts and fittings, 5 tons; malleable cane 

unts and mountings, 14 tons; to Dieppe—pig, 110 tons; to 

avannah—cast pipes, 154 tons; ditto pulleys, £20; to Kurrachee 
and Bombay—bar, 43 tons; angle,,330 tons; railway iron, 2514 tons; 
to Messina, &c. —pig, 100 tons; castings, 27 tons; cast pi 170 
tons; ditto screw cocks, £72; wrought, £3; tools, £40; to Montreal 
—-pig, 100 tons; bar 1897 tons; hoop, 1 ton; spades, £11; to Palermo, 
&c.—pig, 305 tons; bar, 26 tons; castings, 194 tons; cast pipes, 8tons; 
ditto propeller, £10; to Port Chalmers, New Zealand—cast manu- 
facturers, 44 tons; galvanised, 48 tons; to Rio Janeiro—pig, 80 tons; 
cast, } ton; ditto,hollow-ware, 16} tons; ditto pipes, £1; ditto pots, 
124 tons; ditto stoves, 3} tons; to Sonauis Mar, 50 tons; cast 
buckets, 14 tons; ditto bushes, 1 ton; ditto railway sleepers, 
£1,410 ; wrought tie bars, £461; hoop, 3} tons; to St. Nazaire 
and Bordeaux—pig, 175 tons; to Valparaiso—pig, 80 tons. 
From Port Glasgow to Quebec—bar, 21 tons. From Greenock to 
Calcutta—cast railway sleepers, 1,2454 tons; wrought tie bars, 
150 tons; ditto gibs and cotters, 54 tons; to St. John’s, New- 
foundland—bar, 50} tons ; castings, 3 tons; cast, 1 ton; wrought 
chains, 5} tons; ditto nails, 14 tons. From Grangemouth to 
Calais—pig, 200 tons; to Copenhagen—pig, 15 tons; cast pipes, 
50 tons; to Dunkirk—pig, 440 tons; to Rotterdam—pig, 330 tons; 
to Stettin—pig, 104 tons. From Leith to Amsterdam—pig, a 
quantity; to Antwerp—pig, a quantity; to Copenhagen—pig, a 
quantity ; to Cronstadt—-pig, 500,tons; to nkirk—pig, a 
quantity ; to Hamburgh— pig, a quantity; to Rotterdam—pig, a 
quantity. 

In coals the demand for home use and export continues mode- 
rate, and there is no alteration in prices. Gas coals are again 
higher. The following advices of coal shipments at the principal 
ports show an amount slightly below those of the corresponding 
week of last year. The returns are:— 

Same week 
Ports, last year. 
Tons, 


Coastwise. 


Tons. Tons. 

ee BAIO oe oe 2,834 cc oe 6,244 oe o- 5,339 

Bowling «so oo ce 31,000 2. oo —= oo oo Vy oo eo — 
Port Glasgow .. «+ 620 os = ec ec 620 co eo 
Greenock .. «+ of = ce « — ee 
Ardrossan .. 630 « 
Troon .. 0+ of co 2248 oo 
Ayr (lastmonth) .. — oe 
Grangemouth .. .. 1527 .. 
Bo'ness i.e ce oe 232 of 


Foreign, Total. 
Tons. 
Glasgow es «+ 


ee 3,293 oe 
ee ‘L757 oe 6+ 8,005 
+ 8,788 2. oe 8,788 .. 
eo 282 2. o- 1,809 .. 

667 2.2 of 899 1.2 wo — 








Total .. 9,667 oe 20,991 «. «630,658 .. 82,853 

Coals exported to the following ports last week :—From Glasgow 
to Messina, &c., 12 tons; to Rio Grande Do Sul, 80 tons; to Rio 
Janeiro, 104 tons; to Rosario, 10 tons; to Valparaiso, 276 tons. 
From Bowling Bay to Trieste, 1,000 tons. From Greenock to 
Quebec, 740 tons. From Grangemouth to Bergen, 105 tons; to 
Christiania, 262 tons; to Copenhagen, 59 tons; to Cronstadt, 530 
tons; to Hamburgh, 650 tons; Kiel, 61 tons; to Quebec, 600 tons; 
to Stavanger, 21 tons; to Swinemunde, 380 tons; to Wismar, 
300 tons; to Walgast, 225 tons. From Leith to Constantinople, 
600 tons; to Cronstadt, 640 tons; to Dunkirk, 100 tons; to Genoa, 
160 tons; to Hamburgh,.200 tons; to Quebec, 507 tons. From 
Granton to Bremen, 400 tons; to Copenhagen, 100 tons; to Soder- 
telje, 270 tons. 

Our cotton market has been rather quiet since our last report, 
owing to the continuance of the high rates of discount, and pre- 
vious prices are barely supported. In cotton yarn a moderate 
business has been doing since our last, but quietness has pervaded 
the market within the last few days. Exported from the Clyde 
last week :—Twist, £404 value; thread, £1,190 value. 

On Tuesday afternoon Messrs. A. McMillan and Son launched 
from their shipbuilding yard, Dumbarton, a splendid composite 
ship of 1,100 tons. This vessel has been built for John Kerr, 
Esq., Greenock, and was named the Ceylon by his daughter, Miss 
Isabella Kerr. The Ceylon is intended for the East India trade, 
and is to be commanded by Captain Colin McLeod. On the Ist 
inst., Messrs. Wm. Denny and Brothers launched from their 
lower buildingyard, Dumbarton, a handsome iron screw steamship, 
built for the Austrian Lloyd’s Steam Navigation Company. She is 
1,670 tons register, and is to be supplied with engines of 250-horse 
power by Messrs. Denny and Co. This vessel is to be in all 
respects the same as the Apollo, built for the same owners by the 
Messrs. Denny, and was named the Diana, by Miss Margaret Paul, 
daughter of M. Paul, Esq., of this town. 

The present unsettled state of matters in the iron and coal trade 
between employers and employed in several of the sale colliery 
districts will, it is considered by many, be of short duration, from 
the fact that the daily supplies of coal at present being forwarded 
by the ironmasters are enormous. The prospects are that a com- 


promise will be effected and a strike avoided. The ironmasters in 
connection with the malleable trade held a meeting on Monday in 
G'asgow to take into consideration the necessity of a general 
reduction of wages, but we believe nothing definite was settled, 
and the meeting was adjourned till to-day (Wednesday). 


The 





Indies; 

96-horse power, owned by R. Little and others, and built by 
Robert and Co,, Port Gory, to trade from eS of 
Greenock to the Mediterranean; 5. Bilboa, —— tons, 
80-horse power, owned McAndrew and Co., built by 
Randolph, Elder, and Uo., for trading between London and § 
Total of tons, 3,759. 

workmen 


| 


draw up the ‘orm 
at stream tide, and to suspend work in th 
The majority of the malleable i 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LiverPoo.: Trade of the Port : Mersey Docks and Harbour Board : 
Mersey Steel and Ironworks; Wallasey Commissioners—PRESTON 
Inon SHIPBUILDING COMPANY—LANCASHIRE UNION RalLway: 
Commencement of the Undertaking—LANCASHIRE AND YORK- 
SHIRE RAILWAY—LONDON AND NORTH-WESTERN RaAtLway: 
Opening of the Cheadle Branch—StatE OF TRADE: South York- 
shire : Sheffield—MANCHESTER ASSIZES : Alleged Breach of Con- 
tract—NortH-EasteRN District: Darlington Iron Company : 
Railway Works: Belgian and English Iron: Wages inthe Cleve- 
land District : State of Trade on Tyneside, the Hartlepools, dc. : 
Hull: Trial Trip of the Garonne (s.) : The Sumter. 

THE Liverpool district presents, as usual, many evidences of 

busy industrial life. The whole value of British goods ex 

from Liverpool during June, 1866, was £6,871,370, against 

£5,322,902 for corresponding month of 1865. The total value of 

exports during the six months ending 30th June, 1866, amounted 
to £44,156,733, against £32,648,714, £36,486,165, and £28,887,414 


for ry me | period of years 1865, 1864, and 1863. The goods 
exported from Live 1 to Australia during June, 1866, amounted 
in value to £189,794; to the United States, £1,824,031. The 


Mersey Docks and Harbour have come to a decision of great 
importance to the coal trade, viz., to employ !their own men in 
the loading and discharging of coal-laden ships at Birkenhead. 
They have forced to this course by the hostile and dictatorial 
action of the men hitherto 7 in this work, who have 
attempted to charge rates almost double those charged at any 
other port in the kingdom, notwithstanding that at Birkenhead 
there are facilities for shipment provided by the dock board which 
are unequalled in the world. It is believed that by this step a 
saving of at least 3d. or 4d. per ton will be effected, the impor- 
tance of which may be estimated from the fact that the returns of 
the shipments for the last half-year give 1,000,000 tons. Many 
poset an recently left Birkenhead for other ports, in conse- 

uence of the very high rates charged for labour, but it is hoped 
that the action which the dock board have taken will prevent this 
for the future. A strike at the Mersey Steel and Ironworks has 
come to an end, the men having signed an ent to give up 
their connection with their union, on condition of their being 
re-engaged by the company. 

The Preston Iron Shipbuilding Company has launched a paddle 
steamer for the Brazilian Government. e vessel is 196ft. long; 
the width of her beam is 28ft.; and the depth of her hold is 11ft. 
Her tonnage is 750 tons, and she is what is termed a No. 10 vessel. 

The first sod of the Lancashire Union Railways, a scheme in- 
tended to open up more fully the mineral districts of South Lanca- 
shire, has been cut in the township of Haigh, near Wigan, by Mr. 
Richard Moon, the chairman of the directors of the London and 
North-Western Railway Company. The system of railways com- 
menced comprises a number of short lines which will place the 
extensive collieries of South Lancashire in direct communication 
with Blackburn and East Lancashire on the one side, and the ports 
of Widnes and Garston on the upper Mersey on the other, and its 
promoters have been principally, if not altogether, the coal owners 
of the district, whose object is to obtain access on reasonable terms 
to new markets for their produce. 

The Cheadle branch of the London and North-Western Railway 
has been opened for traffic. 

In South Yorkshire the supply of the best class of Barnsley 
softs and Silkstone coal, both to the Metropolitan and Eastern 
Counties district, has been above the average, but inferior descrip- 
tions of the same kinds have not been much inquired for. There 
has been a large tonnage of hards sent to Goole, and trade has 
also been good both to Hull and Grimsby for shipment coastwise 
and for northern ports. Engine coal and slack is urgently inquired 
for, for the manufacturing districts of Lancashire and Yorkshire. 
The coke ovens at most of the collieries are in full work. At 
Sheffield, only two of the chief cutlery markets are considered to 
be in a satisfactory state, viz., Canada and the United States. 
Notwithstanding the dulness of other markets, the cutlers are, 
however, likely to be well employed up to Christmas. There will 
also be a moderate business in steel, though that large branch of 
our staple trade is far from brisk. The file makers continue to be, 
on the whole, well employed, though there is no great pressure of 
orders. In the tool branches busi rather decli 

At the Manchester Assizes on Saturday an action involving an 
alleged breach of contract was decided, Howell v. Green. The 

laintiff, according to Mr. Overend’s opening, was Mr. Joseph 
nnett Howell (of the firm of Messrs. Howell and Co., steel 
manufacturers, living near Sheffield), and in this transaction he 
acted upon his own individual account, making a venture for his 
— profit. The defendants are general merchants, carrying on 
usiness at Laurence Pountney-hill, London. On the 9th March 
last, Mr. Gielgood, omeeupenting clerk to the defendants, wrote 
aletter to the plaintiff in these terms :—‘‘ My dear Howell,—We 
have some Monkbridge cast steel tires for sale; they are well 
finished, and in good condition generally. They were sent out to 
the Confederates, and returned from Nassau. The price paid for 
them was £55 per ton, but I think with a firm offer in hand we 
could get them at £10 per ton. I think this ought to tempt you. 
—Yours, &c., G. Gielgood.” The plaintiff duly replied to this 
communication, and ultimately agreed to buy the tires at £8 per 
ton. The invoice described the goods as ‘‘ 208 railway wheel tires, 
branded Monkbridge cast steel,” anc the plaintiff duly paid for 
them on that representation. Mr. Howell went into the market 
with the tires, and ultimately ded in disposing of them to 
Mr. Chadwick, agent, Victoria-street, Manchester, at the price of 
£14 per ton. Mr. Chadwick, in his turn, sought a customer for 
the gods, and sub q' tly d in selling the tires to the 
London and North-Western Railway for £22 per ton. The officials 
connected with the company soon found, however, that the tires 
were not cast steel—that they had only a facing of cast steel 
blocked on to wrought iron, and they, therefore, returned them 
to Mr. Chadwick, who, in his turn, came upon Mr. Howell, 
claiming £594, on the ground that there had m a breach of 
warranty. The defence substantially was, that Mr. Howell, who 
was an expert in his trade, must have known that the tires, if 
wholly composed of cast steel, could not have been sold at any- 

















ve ‘aware that a composi! i 

a use in this country. After some 

discussion between learned counsel in case, Mr. Overend, 
i to accept a verdict in 


| 
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1. 2. 3. 4. 5. 
8. d. 8. da. 8. a. 8. a 8. a. 
Keepers... «8 «6 9 8 o 8 6 w 92 ww 9T ww 8 4 
Chargers « o 7 3 o Gil «2 7 6 ow 6 7 ww 6 8B 
Slaggers oo oe 6 8B oe 5 4 we FW .. 5.3 oe 54 
Mine Fillers... «6 4 2 16-4 4 o 44 « 43 « 42 
the corresponding wages 


: ; slaggers, 4s.; and 
labourers, 2s. 10d. per day. Business has been active in the Tyne 
docks. It is proposed by the directors of the North-Eastern Rail 
way to further develope the guano business of these docks by th 
erection of large warehouses; to be specially devoted to the trade. 
At the Hartlepools, the shipbuilding trade is nearly at a standstill. 
At Messrs. Tila Saunt, and Co.’s (Limited), nearly the whole force 
- hands is senoeminetes on one verti which is in the ~~ 
completion prior to launching. e partial stoppage con- 
aomek daninetion of labour in the extensive shipyard of this firm 
is a matter of much concern to the district. The shareholders 
rofess, however, sanguine expectations that an arrangement will 
be come to for carrying on the works. The rolling mills belonging 
to this firm, which were closed at the commencement of the iron 
strike, have not been opened again, and altogether some hundreds 
of men are out of employment at West Hartlepool. It is thought 
that the chemical of the Tyne will become very active agai 
as soon as the preliminaries of peace are fairly set 
tinent. The chain and anchor trade is slack in all the establish- 
ments on the river, except Messrs. Abbott and Co. (Limited), The 
standard of wages has been kept up hitherto, but it is stated that 
the masters have given, or are about to give, a notice of reduc- 
tion. 

The Garonne, a screw steamer, recently built by Messrs. C. and 
W. Earle for Messrs. J. Moss and Co,, of Liverpool, has made her 
trial trip. _The course run over was from the yard down to Spurn 
and back to Grimsby, where the persons who accompanied the 
trip disembarked for Hull, whither they were brought by a steam 
tug. The vessel was under the command of Captain Horsfall, of 
Liverpool, and made 124 knots per hour by the log. The Garonne 
is 215ft. long on the loadline, brerdth 25ft., depth 16ft. 6in., and 
has two engines of 90-horse power. The Garonne has left the 
Humber for Cardiff. The Act for ae the Hull and 
Hornsea Railway with the North-Eastern system has received the 
Royal assent. The Sumter (late Confederate war steamer), which 
has arrived in the Humber, has a brass propeller. She is not a 
large vessel, her burthen being 518 tons register, and her dimen- 
sions—length, 170ft.; beam, 28ft.; depth of hold, 18ft. 





PRICES CURRENT a METALS. 
] 


























Coprpen—British—cake andtile,| £ s. d. £3. d\|;£ 8d £5 ad 
PCT TON cocccesccccccece| 81 6 0.. 0 O 0/ 85 0 0.4. 0 6 0 
Best selected 82 0 0..84 0 0' 88 0 0.. 000 
8 0 0.. 0 0 0} 99 0 0..91 0 0 
909 0 0..91 0 01:9 00.4. 000 
85 0 0.. 88 0 0| 89 0 0..91 0 0 
000.000 000.000 
75 0 0..76 0 0) 80 00.000 
75 0 0..76 0 0| 78 00.. 000 
00 7 0 0 8 0 O07. 008 
211 9 cash 214 8 cash. 
750. 715 0| 715 0.. 5 0 0 
650... 610 0 700.750 
810 0.. 815 0} 810 0.. 815 0 
6 5 0.. 610 0| 700.75 0 
1010 0.. 0 O 0} 1010 0.. 1015 0 
910 0.. 915 0} 910 0.. 915 0 
810 0.. 815 0} 810 0. 0 0 0 
BweM « cccocccedcvscoceee | O30 OHS OLN M G38 8 O 
LEAD, Pig, Foreign, per ton....| 19 10 0.. 0 0 ©) 1810 0., 1815 0 
English, W. B....scceesseees 22 5 0.. 2215 0| 2015 0.. 0 00 
20 0 0.. 20 7 6) 19 5 0.. 1910 0 
21 00.000 2000. 000 
2400.. 0 0 0} 2210 0.000 
22 0 0.. 0 0 0} 20015 0.. 000 
31 0 0..82 0 0' 0600. 000 
29 0 0.. 32 0 0} 20610 0.. 0 0 0 
2415 0..25 0 0| 23 00.. 000 
619 0.. 7 0 0| 718 6. 8 0 0 
19 5 0.. 1910 0] 2117 6..22 0 0 
cocvoceroccoes | 8 O 0... D O GO] 87 10-6.. 6 O ,0 
White zinc, powder..........| 9 0 0.. 00 0) 000. 000 
STEEL, Swedish faggot . 000. 000600. 000 
Keg. cscceceseseee . @€00. 6 0 0 1-06. 6 6 8 
TIN, Banca, per cwt. 400.. 4 1 0| 414 0.. 41010 
Straits, fine—cash . 316 0.. 317 0) 410 0.. 41410 
Prompt 3 months 31710... 4 810) 412 0., 0 00 
English blocks ....... -| 400... 4 5 Of} 413 0.. 414 0 
Bare .ecccescees eoccccce -| 410. 4 6 O} 414 0., 015 0 
Refined, in blocks...... eoee| 43 °0.. 4 8 Of 417 0.. 418 0 
TINPLATES, per bx of 225 shee 
IC COBC. . cocccccccecscccces 460. 37H 1386. 088 0 
IX ditto...... seeee ee 110 0.. 113 0] 1 8 6. 0 0 90 
IC charcoal ......- ° 112 0.. 113 0} 186. 008 
IX dittO.seeceeeees oceccee «| 118 0.. 119 O|} 146. 000 
PRICES CURRENT OF TIMBER. 
1866. 1865. | 1866 1865, 
Per load— £s.2 8.|2 6 £ 8.| Perload— £8286: 4646 
Teak ....+0+++04530 O11 © |12 0 13 10 || Yel. pine, per reduced C. 
Quebec, red pine .. 3 5 415] 310 415 || Canada, Ist quality 17 1020 © 18 028 © 
yellow pine... 215 310] 215 315) Qnd do... 121014 0 13 01410 
St.John’sN.B,yel..0 000) 0 0 0 | Archangel, yellow .12 ©13 © 13101410 
Quebec,oak, white.. 5 0 510|) 5 5 6 0 || St. Petersburgycl.. 1010 12 © 11 013 0 
birch...... 4 5 415] 310 410/| Finland ....... 8 010 0| 8 61010 
Memel..... -0 00 0] © O O O|| Memel .......... 0 0 0 010 015 0 
elm + 310 5 ©| 310 5 0 || Gothenburg, yel... 9 010130) 10 O11 4 
Dantasic, oak 3106013565 white 8 0 ¥ 0| 9 © 910 
fir.... 2 5 310| 215 310 || Geffe, yellow...... 10 0 10 10) 1010 11 10 
Memel, fir . + 3 5 310| 310 4 0 || Soderhamn ...... 910101¢) 91011 © 
Riga .....seeeeeeee 3 5 310| 3 5 3 10 | Christiania,perC. 
Swedish .......... 2 0 210) 210 215 ian. by aby 9 a8 022 0) 18 093 0 
mane eth beth tot 
» Dw 
a pined 0 00/000 0| ante t ol 1 4 01618 
Lathwood,Dants.fm. 5 0 6 0| 710 8 © || Staves, per standard M. 
St. Peter’s7 © 8 0| 810 930 || Quebec, pipe...... 80 985 0 6 065 0 
joer gon 12ft. ae Raye M, aie puncheon 20 021 0 18 019 0 
juebec, whtspruce i ws 
StJohuwhe spruce 130 1510113 015 0|| pipe... } 2079 210 0200 08m 0 











Tue Pic IRON IN THE DocKYARDS.—It is stated that Sir John 
Pakington, in spite of Mr. Childers’ opinion as to the quality of 
this strangely applied metal, actually refused the other day an 
offer of £100,000 for the whole amount. The truth is that there 
is no account of any ballast being bought by the Admiralty since 
1816. It is reported that these pigs were all cast in chills, in 
order to prevent their being inj by rolling in the ship’s holds, 
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KRUPP’S STEEL WORKS AT ESSEN. 


Krupr’s cast steel, produced in enormous quantities and | 
masses in the form of rails, tires, crank axles, and 
has long been one of the manufacturing marvels of the. 
age. one in the whole manufacturing world Krupp 
has been able to cast and to work up masses of steel 
weighing as much as nearly thirty-seven tons and, with 
all this enormous development as to quantity, the quality 
has never lagged behind. It is thus no wonder that last 
ear, for instance, he manufactured twenty-eight millions of 
Legendas of cast steel, yer a value of thirty- 
five millions of francs. -For.the last forty years (1827) the 
wth of the production of the cast steel manufactory 
ly m one-third every year, except onl 
during the aang gO sam of 1848. In 1865 this 
increase rose to one-half, being, doubtless furthered by the 
large demand for cast-steel ordnance. 

e remarkable fact, which is scarcely to be doubted, 
that Herr Krupp is the sole proprietor of these steel 
works, in which he employs an army, with generals, 
officers, and privates of some ten thousand men, points, in 
fact, to the individual qualities of Krupp himself for an 
explanation of this t success. But no man, however 
powerful, can build up without materials, and if we look 
closer we shall see that he has exceptionally good materials 
to build from. In the first place, one of the chief elements 
of his success is, of course, the fact that he is able to buy 

coal at the low rate of nine francs to eleven francs 
the metre tonne—which, by the way, is about equal to an 
English ton, being 19 cwt. 2°736 qrs.- Then come the ex- 
cellent manganiferous ores of Prussia. In the next, he has 
been able to draw upon first-class labour, both skilled and 
unskilled, at comparatively low rates. The high state and 
the general diffusion of education in Germany, the sys- 
tematic cultivation of the technical, and especially of the 
chemical sciences, furnished this industrial general from 
the first with a staff of officers already formed in the best 
schools. Krupp may now be said to be beaten by 
our inventive mer, but, while pot steel was the 
only known kind of cast steel, Krupp, being able to draw 
upon a population of drilled soldiers for his crucible men, 
unconsciously utilised, in casting his enormous ingots, the 
two years’ regulation time each of these men had passed in 
the Prussian army. 

For several reasons, amongst which the preservation of 
expensively acquired trade secrets is to be reckoned in the 
first rank, Krupp’s works have been for years entirely 
closed to visitors. His mode of casting and of operating on 
large masses of steel has only been known by hearsay. 
By exceptional favour, however, a popular but very inte- 
resting account of his works has lately appeared in 
Turgan’s “Les Grandes Usines,” and a very fair notion 
of the interior of Essen may be obtained from the last 
numbers (Nos. 1—4) of this work. We lately reprinted 
some extracts made by a contemporary from “Les 
Grandes Usines,” and the following, due to the, same 
source, may be regarded as completing Turgan’s_notice of 
Essen. ys atin pe SAS 

The workshop in which is done the casting can contain 
up to 1,200 crucibles placed in furnaces in sets of four, 
eight, or twelve, according to their dimensions; and the 
consumption of these crucibles is so extensive that the 
drying sheds always contain at least 100,000 of these all- 
important agents in steel casting. The mechanical marvel 
of Krupp’s works is undoubtedly bis fifty-ton hammer. 
The anvil is placed on a cast iron foundation, consisting of 
cylinders cast in segments strongly rivetted together; this, 
for the sake of more elasticity, is set upon enormous 
trunks of oak, which, in their turn, bed upon a very deep 
foundation of masonry.. There is an open space of about 
three yards round the hammer, as the columns guiding the 
ram are about seven yards distant, and form an arch p heer 
five yards high; the fall is about nine yards. These 
curved columns are hollow castings with sides nearly 10in. 
thick. The foundation plate, the anvil, and the columns, 
all rest on the same threefold foundation; but the founda- 
tion that we have described above is separated from a 
second built in around the first, and upon which are placed 
the cast iron pillars for carrying the steam cylinder of the 
hammer. This separation is intended to render the cylinder 
as independent as possible of the intense vibrations caused 
by each blow of the hammer; and the success of this 
gigantic tool is probably due to this well considered 
arrangement, The inside diameter of the cylinder is nearly 
6ft. e ram has the interesting peculiarity of having its 
striking face of cast steel, upon which, when still hot, has 
been run cast iron, so as to combine in intimate union with 
the steel. Duplicates are always held ready for all the 
parts except the columns, but up to the present the onl 
detail which has given way isthe ram. It did not brea 
on its face, but at an angle, and near one of the ring bolts 
with which it is fixed to the rod. 

Everything surrounding the fifty ton hammer is neces- 
sarily made to the same gigantic proportions. As a pro- 
tection against the vibrations, the roof beams of the build- 
ing are about five times stronger than those of an ordinary 
roof; and the walls are appropriately strengthened. In 
order to manipulate the work under the hammer, a fifty-ton 
crane is wy at each of its four corners, and it is stated 
that each of these cranes has been tested for safety to 
eight times fifty tons. Behind these four cranes are four 
heating furnaces, made with sides movable on rails, and 
consisting of bricks and fire-clay built into a wrought iron 
frame resting on strong axles. Low massive wheels carry 
this bench, which can be drawn in and out of the furnace 
with tolerable ease. On it is placed the ingot of cast steel, 
often weighing nearly thirty-seven tons, and hence about 





three yards in diameter. A chain, hooked to the bottom of 

the movable sole, and worked by a crab, drags the whole 

seam out of the furnace; when the nearest crane is 
rought to bear on the ingot, and the carriage is 

— out of the furnace, a second crane chain is hooked 

to the hinder end of the incandescent mass, and the appa- 





ratus is placed in front of the anvil. Once there, a system 
of pulleys and crabs are brought to handle the ingot on the | 
anvil. Dusies the work t other ingots are being 


heated in the three other furnaces, in order to in turn come 


att yay | agile Sgn pn ihe and hen 
ton mer is e to work day and night, and, for 
the last five years, it was only stopped thseo Seeks by thes 
fracture of the hammer-head. It is said that Krupp con- 
templates the erection of a still heavier hammer. We 
would recommend him Mr. Ramsbottom’s duplex plan— 
the very construction for a hundred ton hammer. 

The mode of manufacturing Keeps famous tires was 
well illustrated at his fine stand in the Great Exhibition of 
1862, but we may well add here a few particulars on this 
important head. The first process consists in cutting from 
a large ingot of from two to three tons an amount of metal, 
the weight of which has been determined ‘according to the 
pattern of the tire to make, and which amount varies from 
three to eight cwt. This'piece is cut off, put under the ham- 
mer, and the resulting piece is then hammered into the sha; 
of a rectangular prism slightly rounded at its two ends. 
being again brought to a red heat it is placed on an anvil, 
and split by a large thin wedge in its middle, which, driving 
the substance before it, and acting in different directions 
alternately, ends by making a split about three quarters of 
an inch wide in the middle of the ingot. After one or two 
blows of the hammer one drift is first inserted, then a 
second, which, widening the opening, begins to give to the 
piece of metal the shape of a very long lozenge. This is 
then set upright under the hammer, and is opened more 
and more until the lozenge ends by assuming the shape of 
a rough square. In order to bring it to a — circle, it 
is carried under a hammer the anvil of which is forked in 
order to take the rough hoop, which is sustained on an 
enormous mandril resting in bearings on each side of the 


opening. The hoop of red-hot steel.is then turned round 


on the mandril, which acts as an anvil, while the hammer 
is gradually working it into the shape of a regular ring. 
By means of hooks carried by cranes the tire is then taken 
off the forked anvil and carried to a flat one, where it is 
hammered on its face in order to take out the corners, and 
to bring together the molecules of the metal. To finish 
the tire the hammering is replaced by a set of tire rolls 
upon a somewhat complicated plan first originated at 

n, but now employed at several other places. The 
rolls shaping the metal act on several places at a time. 
The first pressure takes place between two cylinders 
which nip the ring at its top side; the upper 
one forming the flange of the tire. Two other pres- 
sures, lateral to the pressure above, are exercised in the 
same direction on the external surface of the tire; in front 
and behind other cylinders press horizontally its two other 
surfaces, and all these pressures are regulated by screws 
and hand wheels worked by experienced artisans. The 
methods of communication, by means of lines of rails and 
cranes, in the tire workshop, as elsewhere at Essen, are 
admirably arranged; and the heating furnaces, like those 
for melting the steel, are sunk below the ground, thus 
facilitating the carrying to and fro of the heavy mgcts. 
These furnaces are. similarly made with flat covers set on 
rails, and furnished with handles, which render their 
manipulation pyrene | easy “and rapid. On being re- 
heated in one of these furnaces the tire is placed horizon- 
tally on a pos. in the centre of which is the ordinary 
press for shaping out finished tires, consisting of several 
segments of a circle forced out by a hydraulic press 
against the inside of the tire. When cooled down boys 
are employed to hammer off tie scale, and the tire is then 
taken off on the line of railway. Herr Krupp also manu- 
factures solid cast steel wheels, which are ready to be 
used as soon as they leave the moulds. As this kind of 
wheel, which seems to be a transmutation, so to speak, 
into cast steel of the famous American cast iron disc 
wheels, is not yet very generally used; wrought iron spoke 
wheels, of the usual kind, are also now made at Essen. 
Krupp guarantees his steel tires to make a run of 
400 kilometres for each kilogramme of their weight ; 
so that be guarantees, for instance, a tire weighing 
300 kilogrammes for 300 x 400 = 120,000 kilo- 
metres. The marvellous durability of Krupp’s tires 
is well known, and it is due to the high powers 
of resistance to crushing of the metal. Whether their 
use does not bring with it the necessity for steel rails 
is another question. During last year not less than 11,396 
steel tires and 564 axles been made for England, her 
colonies, and the United States. Not less than 1,256 tires 
and 17 cranked axles were ordered by the single firm of 
Beyer, Peacock, and Co., of Gorton. The London and 
North-Western took 200 tires. An important application 
of Krupp’s cast steel is to the pump rods of mining 
pumps, and they are made at Essen up to lengths of 20 
metres in a _ piece, being turned up on a lathe with a 
bed 28 metres long. 

Two-fifths of the work at Essen consist of guns of 
different calibres; and during a late visit to Essen more 
than 150 cannon were to be seen in various stages of manu- 
facture, nearly all of them 200-pounders, and many of yet 
heavier calibres. In all the workshops are guns for the 
Prussians, the English, Belgians, Italians, Turks, 
Austrians, Dutch, and even for the Japanese. A few only 
are muzzle-loaders, but the ter number load at the 
breech. These guns are said to cost from 55,000f. to 
120,000f. each; and as Herr Krupp has already turned out 
some 2,600, the greater number of which are of large 
calibre, nearly £2,000,000 sterling, or 48,000,000f. have 
been received by him for steel guns. It appears that the 
English Government is the only one which _ not directly 
given him orders, but Essen has furnished Sir William G. 
Armstrong, Whitworth, and Blakely with guns, and 
during last year (1865) alone Sir William has ordered not 
fewer than 112 pieces of ordnance from Herr Krupp. - It 
is stated that Essen, in case of need, could furnish daily 
three to five campaign batteries, each of eight guns, besides 


/one gun of at least Sin. bore. A large number of cast 
shi 


steel’ projectiles, for piercing hips armour plates, 
are also turned out each year. ey are made of a 
special and costly kind of steel, turned in: the lathe 
to a cylindro-conical shape, and are furnished with deep 
annular grooves, into which is run lead, for taking into 
the grooves of the gun. After being turned, they are 


| trunnions. 





bored out and tapped at one end, into. which is screwed a 
plug. The of oer pe is ignited by the 
low on the ’s side, and they are evidently upon the 
aes the steel shells with which Mr. Whi a 
arrior target in June, 1862. Each shot of 220Ib., 
driven by 261b. to 28 lb. of powder, costs, with the interest 
and depreciation on the price of the gun, 800f., or £32, 
the projectile itself costing 400f.' A gun is now bei 
made - Essen, —— for the Paris - pens of next 
year, able to propel a shot weighing 500 kilogrammes, or 
9 cwt. 3 qrs. 101lb. The a, ns Ranged usual with 
all Herr Krupp’s guns above 200-pounders,. made in a 
separate piece, and the gun will have reinforces at the 
breech. err Krupp takes any orders, from whatever 
quarter, but his own system, which is apparently that 
adopted in the Prussian army, consists in a: solid steel 
breech-loading gun, in one piece with the exception of the 
The bore extends right through the breech, 
and, at some distance from the end, is slotted an oblong 
channel, necessarily at right angles to the axis of the gun, 
and within which can be easily slipped asort of slide or breech- 
piece. When it is drawn out the projectile and charge are 
slipped in at the open breech of the gun. The shot once in 
the slide is shoved back again, and by means of a screw a 
packing is protruded into the bore to fill the cavity behind 
the charge; this packing being kept fixed by a bolt intro- 
duced by means of. an eccentric motion, and it consists of 
a copper ring hollowed out inside, which, violently opened 
by exploding gases against the joint, prevents any escape 
of the gases and forms an seobutele hermetic joint. 
We lately reprinted, in our numbers for the 20th and 27th 
of last month, two important reports of a Russian commis- 
sion presided over.by General Todleben, on a number of ex- 
periments on rifled cannon of heavy calibre, in which the 
results obtained with Krupp’s cast steel guns are given in 
full. The experiments (pp. 62 and 63 of our present 
volume) proved “that the 8°58in. rifled breech-loading 
“guns made by Krupp of cast steel possess a very great 
“ accuracy of fire, that they produce satisfactory results 
“ against armour plates, and that they stand 425 rounds 
“and are then fit for service.” Four bundred rounds 
were fired with 27 lb. pen xe and twenty-five (at Krupp’s 
works) with 22lb. According to the report of the commis- 
sion—which is a complete triumph for pp’s guns—it has 
been determined to introduce them for arming the Russian 
coast batteries, “ and to convert all the 8°58in. guns, notonly 
“those already made but also those which Mr. Krupp 
“has still to deliver,’ into breech-loaders. Since the 
publication in Russia of this report Herr we 4 is stated 
to have made fresh improvements, and the Belgian 
Minister of War, General n Chazal, has been so satis- 
fied with the gun as to adopt Krupp’s steel breech-loaders 
for the fortress of Antwerp. On the other hand again— 
ard it illustrates the difficulty in obtaining trustworthy 
‘nformation on such subjects as artillery—it is said that 
Krupp’s campaigning steel breech-loaders have given un- 
cutiohaateny results in the late Austro-Prussian war. Herr 
Krupp carefully keeps a mig ge museum of the 
pieces-of his guns which have been tested to rupture. 
Amongst the difficulties he had to encounter in the design- 
ing of his breech-loading guns was the exact determination 
of the angle in front of the slot into which the slide 
enters the breech. There is an extensive chemical laboratory 
belonging to the establishment, in which three analytical 
chemists of eminence are continually occupied in ve 
the minerals, the fuel, the cast iron, wrought iron, an 
particularly the composition and properties of the es 4 
duced. Of each delivery of steel a specimen is taken, 
which is attacked by all sorts of chemical reagents. The 
molecular structure is also carefully tested under the action 
of acids. Similarly, a bolt of each manufacture is tried 
under tensile, crushing, and torsional loads, in one of Messrs. 
Greenwood and Batley’s testing machines, upon the plan 
of that which, as may be remembered by many, was shown 
at their stand in the western annexe of the Exhibition of 
1862. 

Amongst what ,we should call the mechanical pecu- 
liarities of the works, is the arrangement — for the 
boilers, so different to the English system. the steam 
power of his immense works is taken from fifty boilers, 
upon the French plan, set parallel in a row. e steam 
is led into a pipe one metre in diameter, from which 
branch pipes convey the steam to the different engines. All 
the boilerwork for the manufactory is made in a special 
workshop. 

Krupp’s rails are stated to cost half a franc per kilo- 

me, or 500. per tonne at the works. His steel tires cost 
lf. 15 centimes the kilogramme, which makes 1,150f. per 
tonne. Under his present system of making guns, the price 
rises up to 9f. the kilogramme, or 9,000f. the ton. The 
prices thus vary from 50 centimes to 9f. the kilogramme, 
delivered at the works; and, while there is no steel below 
the first, there are several manufactured objects which ex- 
ceed the second. Amongst these are steel projectiles, at 
the rate of 400f. per 100 kilogrammes ; besides rolls for 
gold and silver, and stamps of certain kinds, 








FRENCH LOCOMOTIVES IN ENGLAND.—Ten of the locomotives 
made foe ang Schneider and Co., of Le France, for the 
Great tern Railway Company, have arri at Stratford. 
Seven have already made their preparatory trial under steam 
under the conditions custo) in England, and have given highly 
satisfactory results. In finish and of workmanship 
these machines apparently rank with any made by first-class makers 
in this country, and they bear sufficient testimony to the great 
strides made French engineering firms during the last few 


THE CARRIAGE AND Deposit oF DaneERous Goops.—The Act 
of Parliament passed on Monday has been ited to amend the 
law with respect to the and di 
a ten Ont is declared to Pp ially ~ 
goods by an er in Council may be deemed orm, such 
goods are to be marked and a notice given of 
any person who commits a i 


breach gt wing mye g mes 
£500, or two years’ imprisonment, where ” the 
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nature of the goods. Such goods are to be 
house owner or carrier to be bound to receive or carry 
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observations . Miller from 1847 to 1853 | the a’ minimum summer yield, which will not be less than 
THE FUTURE WATER SUPPLY OF LONDON. | ,,.40¢,,cbearvations of the Beardmore’s Manual of ;> | 40,000,000. gallons per day-and to 120 days’ com 
(Concluded fron page 99.) : | give for the ict and bourhood an average mean annual preapad mg gh Niner flew aphas drainage area; this will more 
ON the subject of the sufficiency of the rainfall no difference of rainfall for that 1 » a8 will be apparent from the | than suffice in a district of sugh constant rain. 
opinion, happily, can arise. | following table (No. 1) :— There would not be any necessity, in the first instance, for con- 
’ : structing the auxiliary reservoirs in Swindale and Martindale, as 
: TABLE No. I. until the towns’ supply exceeded 200,000,000 gallons per day, 
7" 7 Thirlmere and Ullswater would contain sufficient storage, and 
a 3 A 3 vere g 8 2 be é would be able, after giving credit for the summer yield, to work 
414 S3 % s | 3 FF ‘ 35 g 3 £i}¢e 2, Fa 2&§ & | up to 135 days’ supply, whilst com tion water would be given 
Wene of | £:| 84 $ 2 =3 Re) 3 3 E E &|ol¢ 5 2 $8 . from Haweswater and from St. John’s Beck reservoirs; when 
station, 8 | 2 EA g 3 | 2m 2: gm S 2 2 si 3° 2 33 é the demand ex ,000, per day these auxili 
w 1 8. 1S S | + &| 4 E 2 5 | 2 a reservoirs may be constructed, and, if n , others in a 
tion, as many sites are available; should the eventually 
ie eet te Sea ft. ft. | ft. ft. ft. ft. | ft, | ft. | ft. ft. ft. ft. exceed Ee oer] gallons per day, p, feather ance of 3 fifty-three 
are miles of co) ground may ti don thern 
Heightabove |} 258 | 336 | 260 | 290 247 | 503 | 190] 250 | 368 | 340 | 3,166) 2,925) 1,000 | 924 | 1,338 | %48 | OTe of the range of hills above Ambleside and Kendal, by con- 
structing reservoirs in the valleys traversed by the Trout the 
in, in. | in. in. in. >. ee in. 2% ~ a in. | in. in. in. in, in. Kent, the Sprint, and the : lo Book streams, and an eddi- 
Tor — 3 pa a ba —— — Bad 91-30} 77°60) 130°40 | 160°90 | 130°20 | 94°70, 91°30} 148°60 | 109-20 | 139°50 tional quantity of about 75,000,000 or 80,000,000 gallons daily may 
1849 |. 43.80) 55°28 70°21; 97°10 | 71-20] 107-20 | 75°40] 65°30] 107°80 | 125-50 | 94:30 | 83°20 84°90) 121710 | 87°30 | 109-00 easily be obtained from these sources of supply. : 
1850 .. 59°53, €8°80 85°66) 108°R0 | 81°70} 108°80 | 79°80] 79°80] 126°60 | 144-00 | 105°80 | 80°30 87°30) 127°80 | 91°10 | 138°80 | 174°30 As to the capability of the district, no doubt, therefore, can exist, 
1851 .. 62°32! 67°10 84°08} 107-00 | 78°60} 97°90 | 80°80| 84°20] 116°80 | 139°60 | 114710 | 71°30 85°70) 134°80 | 89°50 | 141°40 | 16960 | and it is worth consideration whether it might not be the wisest 
1852 .. 79°97) 80°53 103°40| 134-90 | 88°80] 109°60 | 115-40] 104-30] 134°10 | 156-70 | 133:90 | 81°30, 81-20 136°30 96°20 sees ere course in the first instance to construct those portions of the 
1853 .. «. b0r44| 59°61, 72°09} 99°10 | 63°10} 83°40 | 66:00) 66°30 113°70 | 95°60 | 56°20 59°70) 94 . aqueduct, which connet bodied ~ Lape time to time, of suffi- 
| 495° -99' 595" . ; : ; . - : -00 490°10| 752-20 | 548°70 | 796°70 | 63650 | cient capacity for this extended supply. 
Total rain...) 425 74| 474°29 595°83| 786°GO | 545°10| 718°50 | 586-70] 477-50! 728°60 | 969°60 | 780°10 —— | The surface of Ullswater lake mn 1 be ordinarily maintained 
| | - ’ i 4 
ede |) ome] er en ea | re] ee | ee] vos ave foes || oan ate) sa | ors | ve | wre) ent depth atk, Gat ya cout 40M above the 
datum; the shores, however, are mostly of a steep and 
































Mean annual rainfall of the whole district for the above periods, 100°56in.; and for the very dry year, 1853, 80°60in. 
In addition to the foregoing information we have the following Table No. II. "4 rainfall for the six years 1860-65, as compiled by 
M ished in “* ish Rainfall :”— 


r. G. J. Symons, and publ 


a: . 


TABLE No. Il. 


recipitous nature, and any injury to the scenery or aspect of the 
Take oe be more of a fancied than real nature. 

Of course it would be impossible to carry out a scheme of this 
magnitude without doing some injury, but in the construction of 
these great reservoirs it would be reduced to a minimum; for 
inst: , for Haweswater and Thirlmere the total area of addi- 































































































3 2 | to | 3 3 s | $ : 4. ¢ | 2 7 3 oe oe we ia: 
Pafleelaese)a!blaleldlge| belli 
Name of wih : Re #é 35 4 4 5 BE 3 8 so |st 2228 a 
sation. 96 Sieg | Be |B 2) 3/2] | $8) 8) 4" | BF ee) 87 3°) 88 
| = mad x 
L |} a] ® zB | 2 AS | PS | 5 
ie > Se 
a; se eT Ss ft. ft. ft. ft. ft. | & ft. ft. | ft. | ft | ft 
oy ge 3,200, 247| 695/| 1,985 | 1,472 | 1,077 | 422-| 330 | 970 150| 200 | 470 | 570| 500| 840| 560 
. : Pret 
in. | in, | in. | in. in, in, in. in. in. in. a. | ©. in. in, | in in. in, 
Year 1860 .. | 142°20 54°17 | 104°87 79°97 | 102°58 45°33 
186t . 182°58 Te 123°22 96°03 1 1638 
1862 . 170-03 61" 88°26 ; 
1863 .. +. 173°84 7154 | 81°69 | 84°97 45°76 | 50°45 
1864... ..|73°20| 86°78 | 7°21 | 119°52 | 108°73 134°67 | 100°76 | 52.68 74°40| 74°09 | 75°74 | 74°63 | 61°49 | 35°08 
1865 4. «| 49°12 | 75°73 | 68°27 | 10384 | 99°85 | 149°07 | 11749 | 8413 | 49°18 65°78 | 65°80 | 64°05 | 71-00 | 61-99 
Mean rainfall of the district in the year 1864 = 81°99in. 
Ditto 1865 = 80°38in. 


These last are rather lower than the true mean rainfall, owing to there not having been a gauge at the Stye in the year 1864, and owing to the Scafell 


gauge being rendered useless from snow during the greatest portion of the first 


It is a matter much to be tted that the records of rainfall 
for this hill district, so carefully compiled up to 1853, should have 
been for the most part discontinued after Dr. Miller’s death, as 
the years 1854! to 1859 inclusive were dry years, the mean 
annual rainfall of the ten years 1850 to 1859, as given by Mr. G. 
J. Symons in his ‘‘ British Rainfall” for 1863, as registered at the 
Seathwaite gauge, being 126°98in., as against 138°52in., the mean 
annual rainfall of the seven years ending 1853, and the mean 
annual rainfall at the Keswick gauge being 55°Olin., as against 
60°82in. for the same period of time, being in the first case ‘92, and 
in the second ‘90 per cent. of the mean annual rainfall of the 
seven years ending with 1853, which was a very dry year. 

The years 1864 and 1865 were also dry years, the latter, indeed, 
in the north-western counties, being one of extreme drought; the 
mean rainfall in the lake district for that year having been only 
80°38in., or about 80 per cent. of the mean annual rainfall 
(100°56in.) of the district for the seven years ending with 1853. 
(See table No. 3). 


Table No. I1., also from “‘ Beardmore’s Manual of Hydrology,” giving 
the number of days’ rain which actually fell during the seven 
years from 1847 to 1853 inclusive, at several of the stations enu- 
merated in the foregoing table. 

TABLE NO. II. 



























































3 4 | a é 3 
ad a | 13.) es 3 = .é 
Name Bie | es /3u/22| 2 | # | 23 
of station. 5 39 |}84/8s)/e2;} 8 | S| Se 
mw} Ee ie" eGe| 8 | § 178 
a ie | & a 
j a ft. m | ft. ft. ft ft. ft. ft. 
— above sa. | 258 | 336 | 260 | 247 | 503 | 190 | 368 | 340 
days. | days. | days. | days. | days. | days. | days. | days. 
Year 1847 204 190 199 226 188 202 196 
1848 229 217 | 207 243 201 332 224 
1849 205 191 | 185 236 186 159 193 183 
1850 209 198 | 204 248 185 182 222 199 
1851 211 202 | 206 232 195 178 219 206 
1852 204 201 | 194 212 202 204 221 207 
1853 tw. 172 189 183 203 173 149 | 217 191 
Mean number of) |———|——— we 
day's rain per | 205 198 | 197 | 228 190 | 174 | 229 | 201 
year. | | 





Giving in the whole district a mean number of 202°75 days’ rain in each of the 
foregoing years. 

In estimating for the supply of London and the intermediate 
towns the water-producing capabilities of the district, we take it, 
to avoid question, at somewhat less than its minimum, viz., at 
eighty inches. 

In a precipitous hill and rocky district, such as this, the loss 
from evaporation and absorption will be small, probably not more 
than twelve inches; we take it, however, at fourteen inches, 
leaving sixty-six inches as the minimum depth of available rain 
during a continuous period of dry seasons. 

This would be equivalent to a supply of 464,719,562 gallons 
daily throughout the year, and this is a quantity much larger than 
required, or, indeed, than could be conveniently dealt with. 

It is proposed, therefore, to limit the supply from this district 
to 250,000,000 gallons daily, and to give, as compensation, a quantity 
nearly equivalent to one-third of the abstracted rain, viz., 450,000 
gallons daily for each square mile of drainage area. 

By such an arrangement the floods now running to waste would 
be to a great extent controlled, and the dry weather yield of the 
district a doubled in volume. 

It will be evident that the district is sate of supplying a far 
larger quantity of water than that which it is pro to take 
from it; in fact, the main cost of the project would be incurred, 
not in collecting and impounding the water, but in conveying it 
from its native district to the places of consumption. 

The descriptive particulars of the project are as follow :— 

The districts from which water is proposed to be taken, with 
two smali exceptions, lie on the northern slopes of the range of 
hills towering over Grasmere, Windermere, and Kendal, and 
draining into the rivers Lowther and Greta, and into the lakes of 
Haweswater, Ullswater, and Thirlmere. 

On the eastern side of the collecting ground the works would 
commence on the river Lowther, at Cooper’s Green, in Sleddale, 
by an intercepting conduit, passing from thence round the hills to 
Swindale, where the first auxiliary reservoir would be constructed, 
and on to Haweswater, the surface of which would »e raised forty- 
two feet, or to 736ft. above the ordnance datum. 

From the north end of Haweswater another intercepting conduit 


three months of 1865. 


would be constructed, passing round the eastern slopes of Bampton 
Common, and conveying to that lake the waters of the Hows Beck, 
Gill Beck, and Heltondale Beck streams. 

A third conduit or watercourse would be constructed from the 
river Lowther, commencing at a point about one-and-a-half miles 
below the —_ of Askham, passing round the hill to the west of 
Clifton, along the eastern slope of the valley of the river Eamont, 
and terminating at the north end of Ullswater, into which lake, 
and into the river Eamont, it would deliver at Pooley Bridge. 

These three conduits would intercept all the waters of the river 
Lowther and its tributaries above Clifton and conduct them into the 
Swindale auxiliary reservoir, and into the Hawsewater and Ulls- 
water lakes, 

From the north-western end of Ullswater a conduit would be 
constructed to Dacre Bridge, which would intercept and conduct 
into it the waters of the Dacre Beck and its tributaries. 

Thirlmere would be raised sixty-four feet, or to 597ft. above the 
ordnance datum, and from its northern extremity conduits or 
catchwater drains would be constructed in easterly and westerly 
directions. The first named would pass round the northern slopes 
of Matterdale Common, and intercept the waters of the Mosedale 
Beck, Trout Beck, and Barrow Beck streams, and complete a zone 
of intercepting conduit and watercourse between the northern 
extremities of Ullswater and Thirlmere lakes. 

The other conduit or catchwater drain would pass round Blea- 
berry Fell and along the edge of the table-land east of Watendlath, 
and extending up to the Blea Tarn would intercept all the upper 
waters of the Watendlath and Coldbarrow Fells. 

By constructing a tunnel from the south end of Thirlmere, 
under Dunmail Raise Pass, and some short intercepting conduits 
from its southern extremity, the waters of about six square miles 
of a very wet district on the southern face of the hills, may be 
conducted to and impounded in that lake. 

When Thirlmere is full, or the streams in flood, the waters may 
be passed into a reservoir to be constructed on St. John’s Beck, 
immediately below that lake, where they would be impounded 
and given out as compensation to the millowners on the river 
Greta, at and above Keswick. When both are full the surplus 
waters may be passed into Ullswater, which, with the auxiliary 
reservoirs to be constructed in Martindale, would, in conjunction 
with Thirlmere, be used for towns = ly only. 

The waters of the river Lowther, although of admirable quality, 
are the least desirable in the scale of excellence, and it is proposed 
to use them mostly for compensation, passing them, in the first 
instance, down the river Lowther itself to a point one-and-a-half 
miles below Askham, from whence they would be conveyed by a 
new channel to Pooley Bridge, and there delivered into the river 
Eamont. 

The water supplied to London and the intervening towns would 
be taken almost entirely from Ullswater and Thirlmere lakes, and 
would be of extraordinary purity and excellence, being under two 
degrees of hardness, and containing, per imperial gallon, not more 
than about four grains of total impurity, of which scarcely more 
than half a grain would be organic matter. 

Haweswater and Thirlmere are lonely and unfrequented lakes, 
occupying deep valleys, embosomed in mountains, and afford 
admirable sites for the construction, at comparatively trifling 
expense, of immense reservoirs, to which additional supplies of 
water can with great facility be conducted. 

The particulars of the reservoirs would be as follow: -- 




















id «| & Content in cubic 
Z25| E feet. | 
‘358 ze ei tias Pree] Tot 
Name. s E 5 - ane 4 
S3| Sz | For supply |For compen- moreage. 
\gSa ~ | to towns, sation, 
is = 4 i 
Swindale } | ss 166 187,000,000 | 187,000,000 
Haweswater 683 235,200,000) 961,100,000 |1,196,300,000 
Martindale | 95 255 | 336,000,000) | 336,000, 
Ullswater } : 2,300 1,742,400,000 | 1,742,400,000 
Thirlmere | ° 875 1,721,977 ,600 |1,721,977,600 
St. John’s Beck $| 44 | 
Reservoir 360 | 380,000,000 | 380,000,000 
| 177 | 4,639 |4,035,577,600| 1,528, 100,000'5,563,677,609 
' ' 


equal to 120 days’ supply at ‘250,000,000 gallons per day, and to 157 
days’ supply at 200,000,000 gallons per day—after giving credit for 
* If thought desirable, the waters from a further area of about eight square 


miles draining into the Airy Beck and Dacre Beck, and now flowing into 
Ullswater, can easily be diverted and conveyed to Thirlmere. 











tional land required would not be more than about 750 acres; and 
there would be no residential damage. The number of houses 
which would be affected would not exceed seventeen or eighteen, 
all of which, excepting three or four, are of the most ordinary 
class; and they can all, if necessary, re-erected round the 
extended margin of the lakes. 

At Ullswater the injury done, if any, would be very trivial. As 
long as the demand from the district did not exceed 200,000,000 
gallons per day, it would not be necessary to lower Ullswater at 
all, until after a period of sixty-seven days of absolute drought, 
Thirlmere being able to keep up the supply for that riod of 
time; it would then take about thirty days more to lower water 
8ft., which would not be very much below its summer level; so 
that under these circumstances ninety-seven days of continuous 
and absolute drought must occur before Ullswater would be sen- 
sibly affected. 

When the demand has increased to 250,000,000 gallons daily, 
and the auxiliary reservoirs have been constructed, with their aid 
the towns’ supply could be kept up from Thirlmere for a period of 
seventy days, and it would then take twenty-three days more to 
reduce Ullswater 8ft., so that in this case ninety-three days of 
continuous and absolute drought would be nece: before the 
lake was reduced much below its summer level; and there is no 
record of drought of any such duration ever having occurred in 
this notoriously wet locality. 

On this subject, we are indebted to Mr. Samuel Marshall, of 
Kendal, who has been a careful observer of rainfall there since 
1822, for the following valuable information:— 

The longest period of drought in this locality (Kendal) during the last forty- 
four years occurred in the spring of 1852, which, singularly enough, was also 
here the wettest year during that period. 

From the 19th February to the 29th April there were but three days on 
which rain fell, and the aggregate fall was only 0°2lin., being a period of 
seventy days with less than a quarter of an inch of rain. 

The droughts next approaching this in duration occu:red as follow :— 

In 1861, from the Ist April to the 8th June—a period of sixty-nine days—there 
were but nine days on which rain fell, with an aggregate fall of 1°65in. 

In 1839, from the 28th March to the 4th June—a period of sixty-seven days 
Pr were but twelve days on which rain fell, with an aggregate fall of 

‘ in. 

In 1826, from the 28th April to the 28th June—a period of sixty days—there 
were but eight days on which rain fell, with an aggregate fall of 1°12in. 

In 1829, from the 14th December to the 8th February, 1830—a period of fifty- 
= a were but five days on which rain fell, with an aggregate fall of 

. in. 

The years 1844, 1853, 1864, and 1865 were also dry years, but with droughts 
of much shorter duration than those above mentioned. 

It must be borne in mind also that Mr. Marshall’s observations 
relate to the rainfall at Kendal, which in many cases is not more 
than one-half of that in the mountainous districts above, where 
there is often a considerable amount of rain, whilst it is fine 
weather in the low country adjoining. 

The water from Thirlmere would be drawn off at its northern 
extremity and conveyed to Ullswater by conduit and tunnel; the 
tunnel would be eight miles in length, but shafts can be put down 
over the entire distance, and in such a case it is obvious there 
would be no greater difficulty in constructing a long tunnel than a 
short one; it is simply a question of greater le: and of addi- 
tional shafts. 

From Ullswater the supply would be drawn off from the south 
end of the lake at Patterdale, and from thence carried by tunnel 
under Kirkstone Pass. 

This tunnel would be the only work of unusual magnitude con- 
nected withjthe project; it would be seven miles and a-quarter in 
length, but of this five miles and a quarter would be ordinary and 
rather shallow tunnel, and would therefore present no difficulty; 
the central portion immediately under Kirkstone Pass would be 
one mile and three-quarters in length between the shafts, and 
would, at the rate of progress which has been effected at the 
Mont Cenis Tunnel, occupy in its construction about three years 
after the shafts were ene 

No doubt with the rock-boring machines of the present day it 
might easily be completed in that or a less period of time. 

From the south end of the tunnel the water would be conveyed 
to London by conduit, tunnel, and iron pipes; the aqueduct would 

ass by Ambleside and Kendal, and down the eastern side of 

cashire, avoiding the Wigan coal-field, to the east of Manchester 
and of the Potteries district, and to the east of the Staffordshire 
coal-field and of Birmingham, and onwards towards London 
following a route nearly parallel with that of the London and 
North-Western Railway, and would terminate in a large regulating 
reservoir to be constructed to the north of Harrow, at a distance 
of about twelve miles from Cumberland Gate, Hyde Park. 

The F pres may, in fact, be briefly described as an aqueduct or 
arterial conduit, deriving its supply from the great rainfall and 
natural reservoirs of the lake country, passing through the heart 
of England, and capable of affording, in transitu, a practically 
unlimited quantity of the purest possible water to the vast manu- 
facturing districts and _—— on the line of its route, as well 
as to the metropolis itself. 

Some portions of the project and of the aqueduct may be carried 
out in detail, as the doumnt for water increases from time to time. 

= now come to the consideration of the financial part of the 
scheme. 

Of late years it has been pretty well recognised that all pa 
projects of this and similar A wim, should be the property of the 
communities to whose necessities they minister; or, in other words, 
that the consumers should be the proprietors of their own works 
~~ pyle soe —— own eee , 

t is now equally recognised that the rates for water suppl 
and drainage should be compulsory, and extend to all rch 
within the area benefitted. In different localities the rates are 
differently a rem but the principle is almost universally 
practised, an been adopted in many large provincial cities and 
towns with great public advantage ; it should, we conceive, a 
fortiori, be extended to the metropolis, and the water supply 

















Ave. 17, 1866. 





THE ENGINEER. 


113 








placed under the control of the Metropolitan Board of Works, or 
of a similar board to be elected for the purpose from the rate- 
payers themselves. 

n this case it would, of course, be necessary to purchase the 
existing waterworks and incorporate them with the new project, 
securing to the different companies the nett incomes they at 
present enjoy. 

We learn from the pamphlet recently published by Mr. Bate- 
man, C.E., on the water supply of tae that in the 
te amount to rather more than’ £400,000 per annum, while 
their gross receipts are about £700,000, or nearly 1s. in the pound 
on the present rateable value of property in the metropolis, which 
amounts to about £15,000,000 annually, and this would no doubt 
reach to a much nome amount by the time these p works 
were completed. e shall call it, then, £16,000, although, 
judging from the late ratio of increase, this would evidently be 
The "or the lete, for a dail; ly of 250,000,000 
e cost of the project complete, for a daily supply ,000, 
gallons, we estimate at 12,200,000. a 
As, however, there’would be no necessity for bringing the whole 
of this large quantity of water before the demand for it had actu- 
ly arisen, we assume that 200,000,000 only are 
brought in the first instance. That is : - 


For domestic consumption .. .. .. .. ss «s+» 120,000,000 
For public and trading purposes.. .. .. «« ° 
For sale to population on line of conduit .. .. .. «. 40,000,000 


: 200,000,000 

The cost of which would be :— 
Conduits, reservoirs, and works of collection ... .. .. £675,000 
Tunnel from Ullswater to Ambleside... .. «se ss ee 3° 0,000 


Aqueduct toLondon .. .. .. «s sc ce co ce 8,125,000 
Regulating reservoir, &c.,near London .. .. ws os 500,000 


l4in. diameter, and connected together by a which formed 
small oylinicr to the appos aealw@ebagrateiens nt 
eyli e ite en cylinder. 

The action of the ive was shown by the Seton 1 and 2, 
which represented its two extreme positions at the commencement 
of the up and down strokes, 

The steam from the boiler entered the annular space surrounding 
the middle of the valve, and the communication with the condenser 
was beyond the top and bottom ends of the valve. With the valve 
in its lower position (as seen in diagram No. 1), the steam from the 
boiler was admitted into the bottom of the ,small cylinder for 
making the up-stroke, and the steam from the top of the small 

linder was exhausted through the hollow pipe of the valve into 
the bottom of the large cylinder. The top of the large cylinder ex- 
hausted direct into the condenser beyond the top end of the valve. 
Diagram No. 2 showed the valve in its highest position for admitting 
the ee ina ig manner at the beginning of the down 
stroke. 

The cylinder ports were rectangular, with inclined bars across the 
face to prevent the packing of the valve from catching against the 
edges of | the ports. The bars were inclined instead of being vertical, 
in order to avoid any tendency to grooving the valve ros. 

The openings of the port extended two-thirds round the circum- 
ference of the valve in the ports of the large cylinder, but they 
extended only half round in the ports of the small cylinder. 

The packing of the valves consisted of four cast iron rings, which 
have grooves turned in them to admit a steel ring, just as an 
ordinary piston on the Ramsbottom principle. This construction 
of valve had the advantage of admitting of great simplicity in the 
casting of the cylinders, a most important point, for more time 
was spent in making cores for steam ports than any other part of 
the cylinder. This valve also allowed of the whole of the work 
being executed in the lathe, which, as they all knew, produced the 





£9,650,000 
Interest on unproductive capital during an average period 
of three years, and other expenses.. .s «2 «+ «« 1,550,000 
of { £11,200,000 
The annual expenses would probably. be 





Interest on £11,200,000 at 4 per cent. co “te “se we £448,000 
Collecti and casual repairs .. .. «. 100,000 
Present dividends to water companies .. .. «os «- 425,000 

£973,000 


To meet this we should have, after the works had been for some 
few years fairly in operation, a probable income of — 

From the sale of fifty millions of gallons daily, to towns, 

&c., on the line of aqueduct, at 3d. per 1,000 gallons .. £228,125 
From the sale of thirty millions of gallons daily in London 

for public and trading purposes at 3d.* per 1,000 gallons 136,875 
From an average rate of 10d. in the pound on a property 

Of £16,000,000 4. se oo 06; ce cc co cf of 666,666 


£1,031,666 

which is £58,666 in excess of what is required, as shown above. 
In the estimate of income no credit is taken for the annual value 
of the assets and property of the water companies, which it would 
not be necessary to retain after the introduction of the new water 


supply. 

This average rate of 10d. in the pound may be levied as may be 
deemed most equitable, say a 9d. rate for domestic consumption on 
an assumed house property of £12,000,000, and a public rate of 3d. 
on a total property of £16,000,000; this would amount :— 

For the domestic rate oe ce 08 ce ee £450,000 
For the public rate, to .. ss oe os ce oo co of 200,000 


Total .. sc cc oo £600,000 
which would probably suffice. 

It is not, however, to be expected that the 50,000,000 gallons 
daily proposed to be sold to the towns and populations on the line 
of the aqueduct could be disposed of all at once; and in estimating 
the rates likely to be levied on the citizens of London we must 
take that into account, and we shall now consider the question as 
if no water were so disposed of. This would leave a sum of 
£973,000 — £136,875 = £836,125, to be levied on the metropolis, 
and would amount to an average rate of rather more than 123d., 
say ls. 1d: in the pound on all property. This would be the 
maximum rate which, under the most unpropitious circumstances, 
it would be necessary to levy, and which would not amount to 
more than the actual rate now levied on property in the metro- 
polis by the existing water companies. 


It is more than probable, however, that by the time these works 
were completed the rateable value of the metropolitan districts 
would amount to £18,000,000, of which probably three-fourths, or 
£13,500,000, would be house property; and in this case if no water 
were sold on the line of aqueduct the rate necessary to be levied 
would amount to about injd. in the pound. 

If the rateable value amounted to £18,000,000, and 25,000,000 
gallons were sold daily on the line of the aqueduct, the necessary 
metropolitan rate would amount to nearly 97d., say 10d. in the 

und. If, however, the sale of water on the line of aqueduct had 
increased to 50,000,000 gallons daily, and the rateable value of the 
metropolitan districts had increased to £20,000,000 —events by no 
means improbable—the average necessary rate would not then 
amount to more than about 74d., say 8d. in the pound, and this 
would gradually be diminished as the rateable value of the metro- 
politan districts, caused by suburban extensions and the springing 
up of a new and better class of property in the metropolis itself, 
progressed; and to meet the future demands likely to arise from 
these and other causes there would remain a further quantity of 
50,000,000 gallons daily to be supplied at an outlay of £1,000,000, 
which may be expended when the necessity arises. 

On the subject of diminution of disease, of poors’ rate, of fire 
insurance, and of taxation generally, consequent on the introduc- 
tion of a plentiful supply of pure water, no remarks are neces- 
sary; such results are too well known to require comment. 

We trust we have shown that not only is London within the 
pale of an admirable supply, but that water of extraordinary 
purity and excellence may be readily procured and distributed to 
its inhabitants at rates of charge at oe equally moderate with 
those at which other large towns are supplied, and under no cir- 
cumst e ding the rates levied for the present intermittent 
and unsatisfactory supply. 











THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


On the night of Saturday the 4th inst., an ordinary monthly 
meeting of this society took place at its rooms in the City. The 
chair was occupied by Mr. Joseph Newton, president, and the main 
feature was a discussion of Mr. Laird’s paper of the previous month 
on the slide valvet .Mr. J. Irvine, of Messrs. Simpson’s, Pimlico, 
as the seconder of the adjournment, in the absence of Mr. Keyte, 
its proposer, re-opened the ti He commenced by observing 
that it had struck him during the reading of the paper as rather 
strange that its author had omitted to mention one particular kind 
of valve. He referred to the piston slide valve, which he took 
great interest in; and having seen the construction and application 
of it, he would, with —_ ive a general description’of it, 
as well as offer a few practical remarks on its performances. 
The valves were so constructed that one valve effected the distri- 
bution of the steam in each pair of cylinders. He had made a 
diagram showing a vertical section through the centres of the two 
cylinders which were shown as if situated in the same straight 
line, for convenience of illustration (diagrams exhibited). They 
would perceive that the valve consisted of four small pistons of 


* Only about one-half the price usually charged. 
+ Reported in THE ENGINEER of the 13th and 20th ult. 











t and most correct kind of work in an engineering work- 


shop. 

These valves were worked by cams, which, perhaps, were not 
well adapted for engines of high speeds, but for the particular 
engines to which these valves were attached, and of which he spoke 
it would be difficult to find anything more satisfactory. He had 
not seen any design which sw ‘or éven equalled those, in the 
economical distribution of the steam. 

The principal object aimed at in the construction of the piston 
valve was the reduction to a mini of the loss by pressure 
which the steam underwent in passing from thé small cylinder to 
the large one. This was accomplished by making the passage of 
moderate dimensions, and as direct as possible ; and also by pre- 
venting any communication of this with the condenser; 
thus when the steam from the small cylinder entered the passage. 
the latter was already filled with steam of the density that existed 
in the large cylinder at the termination of the previous stroke. 

In consiructing the engines to which he now alluded some doubt 
was entertained as to the best size of and the size adopted 
was a pipe Gin. in diameter, or ~;th of the area of the large 
cylinder, for a speed of piston équal to 230ft. per minute in the 
large cylinder, and this was believed to be the best proportion. 
The entire cubic’ contents of the whole passage in the valve 
amounted to 3,944 cubic inches. 

The indicator diagrams showed that with this construction of 
valve there was very little or no throttling of the steam; and also 
that there was but a very minute drop in the pressure as the steam 
passed from the small to the large cylinder. In this respect the 
valve completely answered the expectations entertained of it by 
the designer, and left little further to be desired. 

The indicator diagrams, which were taken from the Lambeth 
Waterworks engine, showed the action of the steam throughout the 
entire stroke. 

In order that the diagrams might be compared with the theory 
it was necessary to make known the cubic contents of the cylinders, 
with the given lengths of stroke—of the channels at the end of 
the cylinders, and of the different parts of the steam ports or 
passages. The following were the capacities of those spaces:— 
Capacity of small cylinder (5ft. Gin. stroke), 40,876 cubic inches ; 
clearance at end of ditto, 308 cubic inches; space in ports between 
valve and small cylinder, 805 cubic inches; total space between 
valve and small piston, 1,113 cubic inches. Capacity of large 
cylinder (8ft. stroke), 159,542 cubic inches; clearance at end of 
ditto, 831 cubic inches; space in port between. valve and large 
cylinder, 2,844 cubic inches; total space between valve and large 
piston, 3,675 cubic inches; capacity of all p: s in valve, 3,944 
cubic inches; sum of last two cepaditida, 7,619 cubic inches. Hence 
the steam escaping from the small cylinder had to expand into an 
additional space of 7,619 cubic inches before it reached the large 
ptston. 

With regard to the economy of fuel attained by these engines, 
he right state that they were employed in pumping through a main 
pipe 3¥in. in diameter and about nine miles in length, and when all 
the four engines were working together at their ordinary specd of 
fourteen revolutions per minute, the lifton the pump, as measured 
by a mercurial gauge, was equal to a head of about 210ft. of water. 
Under these circumstances, and with such results, they were tested 
by the late Mr. Field soon after being finished; the trial lasted 
twenty-four hours without stopping the engines. Theactual work 
done by the pump during this trial was equal to 103 millions pounds 
raised one foot high for every 112 lb. of coal consumed. In addi- 
tion this consumption included the friction of the engines’ and 
pumps, and the power required to work the air pump, feed, and 
charging pumps, and that for raising water for condensation; the 
coal used was Welsh, and of good average quality. 

Now at the time of these engines being tested the loss by 
friction and by working the air pumps, &c., averaged about 20 per 
cent. of the power as given by the indicator diagrams; so that if 
the duty ha oem estimated from the indicator diagram, as was 
usually done in marine engines, it would have been 103°9 X > 
or about 130 million pounds raised one foot high by 112 1b. of coal, 
which was equivalent to a consumption of 1°7 lb. per indicated 
horse-power per hour. 

In conclusion he (Mr. Irvine) believed the great economy of fuel 
in these engines was due to the high expansion of steam and the 
peculiar construction of valve, whereby that expansion was 
obtained; it was astonishing that we sometimes met mechanical 
men who called themselves engineers, and who argued that there 
was no advantage in expanding the steam more than three or four 
times; and some even went further and said it was doubtful whether 
there was any saving at all by expanding steam. 

It was, however, a well known (fact that working steam expan- 
sively, whether by cutting off with the slide valve or with a sepa- 
rate ex ion valve, had many advantages; first, there was a direct 
saving from the expansion of steam, which still continued to act 
on the piston, although with constantly diminishing force, after it 
had been shut off from the cylinder. Again, the power of an 
engine already burdened and working with steam of 15 1b. per square 
inch pressure was considerably increased by raising that pressure 
and cutting off the steam without increasing the expenditure of 
fuel. There was also less steam used for the power produced than 
with an engine having the steam continued to the end of the stroke. 
Less water, too, was'required for condensing the steam and feeding 
the boilers, while at the same time the vacuum in the cylinder was 
better at the beginning of the stroke. Lastly, though not 7 any 
means least in importance when so much was paid for fuel and 
water, it was very desirable to economise both as much as possible. 

Mr. Humes regretted he was not present at the reading of the 

per. The improvement of the slide valve was a subject in which 

e took a great interest, but he did not think it lay in the direc- 
tion of the cylinder valve; he looked upon that as a thing of the 
past—very well in theory, but in practice complicated and trouble- 
some. en new it might have stood such a trial as Mr. Irvine 
had described, but after two or three years’ use it became leaky and 
unsatisfactory. Maudslay used it in his double cylinder engine, 








but had long ago given it up, and improvement was now t 
for more in removing the pressure from the back of the slide. ‘fhe 
economy or otherwise of a negpes eegpew 4 ying the attention of 
engineers at the it time, and no gen should be con- 
demned for taaliling obvi views upon that subject. We had a 
great authority in America, Mr. Isherwood, who held that there 
was no benefit resul! from expansion at all. That was- not, 
however, his own (Mr. Humes’) view of the subject. 

Mr. Irvine explained that the usual objections to cylinder valves 
—-viz., the wide flanges, wear, and leakage—were avoided by the 
use of the Ramsbottom spring packings, which by a peculiar treat- 
ment of hammering, &c., were rendered very effective. He had 
examined them after three years’ use and found them fit perfectly. 
ne the rings as supplied little better than a solid 
piston. 

Mr. Humes gave the result of his experience with the Rams- 
bottom spring. He had found a cast-iron spring, fitted in the same 
manner with plenty of room, much more effective and more lasting. 

Mr. Stabler was sorry he did not hear the paper, but was pleased 
to find that Mr. Laird did not so much come forward with a new 
theory or invention of his own, but rather to open out the subject 
in the direction in which improvement was wanted, and then left 
the subject for discussion. It was a great mistake that a member 
could not produce a paper without a theory or invention of his own 
—papers of observation and experience were penly the most 
instructive. Mr. Stabler treated the subject as applied to locomo- 
tives—giving instructive details of the practice in various railway 
workshops—and concluded by illustrating, to some extent, the 
value of the indicator in all connected with the slide and its action. 

The chairman _— at some length on the instructive and pro- 
fitable nature of the deliberations of the society when devoted to 
practical subjects, such as that which had now been so well intro- 
duced and discussed, and concluded by proposing a vote of thanks 
to Mr. Abe for our rs = rere to be Franc tions of the —<, 
tion. is was pu ' carried; meeting was then ad- 
journed till September. . 








RIVER POLLUTION, 


A case of great interest connected with river pollution has been 
before the Lord Justice Clerk in the Jury Court at Edinburgh for 
the last ten or eleven days. The pursuers are the Duke of 
Buccleuch, Viscount Melville, and representatives of the 
late Sir James, ms Drummond, owners respectively of 
Dalkeith Park, Melville Castle, and Hawthornden, who pro- 
ceed against the owners of eight paper-mills on the banks of the 
river North Esk, in Midlothian, on issues putting to the jury the 
question whether the discharges from these paper-mills create a 
nuisance to the pursuers through the pollution of the stream which 
flows through their respective “yo Of the eight mills, five 
are situated above the grounds of Hawthornden (a favourite resort 
of tourists), and three are below that point. There are six sets of 
defenders, one the Messrs. Cowan, being owners of three of 
the upper mills. m the first mill to Dalkeith there is a distance 
of twelve miles, of which distance the uers possess among 
them a frontage of six miles and a-half. ere are three or four 
towns and villages on the banks of the river, namely, Penecuick, 
Roslin, Lasswade, and Dalkeith, having a population of about 
10,000 altogether. The ~~ the question of nuisance relative 
to the period from 1835 to 1863, thus covering several years before 
1841, when the action was originally raised. From 1843 to 1863 
the proceedings had been suspended, the parties having agreed to 
certain regulations calculated to mitigate the nuisance. The 
enormous in however, of the paper trade had corre- 
spondingly increased the pollution of the river, and according to 
the pursuers’ statement the manufacture had increased by about 
eleven times since 1835. On the pursuers’ behalf numerous wit- 
nesses were called to prove that, twenty or thirty years ago, the 
stream had been a good trouting river, that the water was fit and 
was used for domestic purposes, for the watering of cattle, Xc., 
whereas now fish could not live in the river, and the water was not 
only unavailable for domestic uses, but emitted putrescent odours, 
oa was covered with froth, while in the bed there was a deposit 
of precipitated organic matter, which whenever stirred from any 
cause, or whenever the river was low, gave off offensive effluvia. 
The head pordenes at Dalkeith Park was called to prove the 
injurious effects of the water when applied to plants, and _ the 
household servants of the duke spoke of the bad smells which 
pervaded Dalkeith Park in certain states of the river and wind. 
Anglers were called to depose that they had now to forego their 
former pleasures, and householders to say that they no longer got 
the domestic uses of the water. Mr, Scott Moncrieff, chamberlain 
of the duke, stated that while the stream was in his young deys a 
delight, now it was so bad that it would be better were it all arched 
over. The medical testimony of Dr. Christison, of the University 
of Edinburgh; Dr. W. A. Miller, Queen's College, London; Dr. 
Edward Franklin, Government School of Mines; Dr. Penny, 
Glasgow, and Professor Maclagan, Edinburgh, was adduced to 
prove the quantity of organic matter emanating from the paper- 
mills, and the effects on the comfort and health of the inhabitants. 
For the defence it was observed that -mills had been in the 
river since 1709, when Valleyfield was erected by Queen 
Anne’s printers, and that it had been so employed ever since, 
except from 1811 to 1814, when it was ellotted to the prisoners in 
the French war... There had therefore been traditional or prescrip- 
tive use of the river for manufactures, in which the present 
pursuers had acquiesced in consenting to the regulations of 1843, 
which, it was contended for the defenders, had been faithfully 
observed. Among the —— witnesses for the defence were 
Dr. Letheby, medical officer of the city of London; Dr. Madden; 
Dr. Wright, microscopist; Dr. udling of St. Bartholomew's 
Hospital; and Professor Hoffmann, of the University of Berlin. 
The general purport of their evidence was to show that the organic 
matters from the paper-mill discharges were inconsiderable, and 
that the oxidising _— of the atmosphere and the flow of the 
river had a rapid effect upon them, so that the water practically 
recovered itself in the run between one mill and another. Prac- 
tical witnesses deposed to the use of many precautionary measures 
by the manufacturers to lessen as far as possible the noxious dis- 
c es. It was also + to be shown that the sewage of a 
populous locality admitted to the river was much more noxious 
than the mill discharges, and that the river had from its source 
povaiued pant: taint from bogs and a black infusion from coal 
measures, which rendered it from the first unfit for domestic uses. 
The great interest of the case to the manufacturers was also 
dwelt upon, their mills being the chief source of employment to 
the villagers. The Messrs. ’s mills alone, it was said, turned 
out 1,720 tons yyy in the year, and employed about 563 hands, 
on whom from to 1,000 other persons were dependent. The 
pcan ppg | = ees said, would ——— | 

r trade on the No a supplying seve: 
sel d persons. The trial ct thie cose 
July 30th, and the evidence closed on W r 
The Lord-Advocate, (Mr. Patton) was heard on the evidence in 
behalf of the ers, and was followed by the Dean of Faculty 
(Mr. Moncreiff, M.P.), and Mr. Young for the defenders. 
Lord Justice-Clerk, in his charge to the jury, remarked that the 
application of this verdict, if for the would lie in the 
soar jurisdiction of the tenes jury, —— hours’ 
absence, brought in a verdict for pursuers against enders. 
The verdict was given by a majority of nine to three. 





South Kenstncton Musecm.—Visitors ey ending 
llth August, 1866:—On Monday, Tuesday, and Saturday, a, 
from 10 a.m. to 10 p.m., 10,275. On W y, Thursday, 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1,306. National 
Portrait Exhibition by garment, 6,259; schools, at 1s. per thirty, 
1,199. Total, 19,039. Average of in former 
years, 10,811. Total from the opening of museum, 6,223,138. 
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ROBINSON’S NAIL-CUTTING MACHINE. 
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NAIL-MAKING forms an important item in British manufacture, 
and from the competition experienced in this, which is no less 
than that in other branches of industry, every new invention for 
increasing the facility of manipulation and augmenting the effec- 
tiveness of the mechanism employed is regarded with much 
interest. 

The machine illustrated above, invented and patented by Mr. 
Robinson, possesses some points worthy of notice, and is employed 
for the production of that variety known as cut nails, which is 
obtained by cutting strips of sheet iron into the form and size 
required. The previous method employed for thepurpose in ques- 
tion consisted in cutting the nails from narrow sheets, cach the 
width of the required length of nail, by means of dies actuated 
by cams or knee levers, each die or punch required the attend- 
ance of one person, and only detached one nail at a time. In 
order that the work may be performed with speed Mr. Robinson 
has designed his machine to cut several nails at once from strips of 
— width. Thus for 14in., 2in., and —_ nails plates 
of 6in., 4in., and 5in. wide respectively are employed. We see 
nothing to prevent much wider plates being employed, and 
thereby a proportionate increase of nails produced in a given 
time be re , with similar machines of the required strength. 
Fig. 1 represents a longitudinal, and Fig. 3 an end elevation, while 
Fig. 2 is a transverse section of the machine, and Fig. 4 shows a 
plan of various-shaped nails which can be cut. The cutters are 
placed in sets of four each, for 1}in. nails, at equi-distances on the 
periphery of a cylinder, and secured firmly by bolts at D; each 
alternate set is reversed. If the linc O in Fig. 4 represents the 
edge of one cutter the edge of the corresponding one in the next 
set would accord with P, the line forming the opposite side of the 
nail. This must obviously follow from the plate of iron being 
kept motionless save longitudinally, or in direction of the feed. 
The cutters in the bed of the machine, shown at K, Fig. 2, which 
are stationary during the detachment of the nails, must corre- 
spond to the revolving cutters. Then must the former be replaced 
each successive cut by others of the same form as that in the next 
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set in rotation on the cylinder. This is effected by making the | 
cutters in the bed 12in. wide for 1}in. nails, or double the width | 
of the plate to be cut, one half representing the line of one side 
of the required nails, and the remainder that of the other side— 
or, what is the same thing, the two parts correspond to the | 
revolving cutters alternately. The former are onunil ia a sliding | 
frame, a portion of which is visible at N, Fig. 2; a reciprocating 
lateral motion is imparted to this frame in the transverse direc- 
tion of the machine by means of the cam H, Fig. 1, through the | 
lever F turning on the fulcrum G, and which is connected by the | 
rod L, Fig. 2. Thus one half of the cutter in the bed of the | 
machine is wrought in conjunction with the alternate and corre- | 
sponding cutter on the cylinder. The fulcrum G is capable of | 
being moved, by means of an adjusting screw, to various points | 
on the lever F, to meet the requirements of various length nails. | 
The plates to be cut are placed in a sliding frame, and made to 
advance in the longitudinal direction in contact with the surface 
of the cutters K, by means of a ratchet and screw, deriving its | 
motion from the lever M, actuated by the projections at N on the 
reciprocating frame. The number of notches given on the ratchet | 
is dependent on the width of nail required. 

The plate being fixed in its place the machine is entirely self- 
acting ; and as it becomes reduced to about lin. or 2in. in length 
the frame confining it is readily thrown out of gear with the screw | 
without stopping the other parts, another plate is introduced and | 
the operation repeated. A is the driving pulley; B the main 
shaft, giving rotation to the cylinder carrying the cutters by means 
of a spur pinion and wheel. 

The performance of the machine is as follows :—The cutters E, 
Fig. 1, having detached a set of nails the cutters K are at once 
moved by means of the cam from beneath the plate, and the 
others corresponding to the next set on the cylinder, thereby 
brought into position, and vice versd. It is easy to see that a 
practical accomplishment of this method must necessarily be 
accompanied with beneficial results. We have witnessed the 
working of the machine, and were favourably impressed with its 
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merits, effecting, as it does, economy of time and labour; 1}in. 
nails are produced at the rate of 380 per minute, or about 200 in 
excess of that attained by the old method. There is also an 
important saving in the labour expended in preparing the strips 
as well as in feeding the machine. We believe Mr. Robinson has 
but just now practically carried out his design; and, doubtless, 
advancing experience will suggest minor matters of detail which 
may still augment its effectiveness. 





TWENTY-INCH Guns. — A 20in. gun, containing 140,0001b. of 
metal, was cast at the Fort Pitt Foundry, in Pittsburgh, Pennsyl- 
vania, during the last week of July. It is designed for the Puritan, 
now lying in Pennsylvania Harbour. It is 18in. shorter than the 
one cast at the same foundry in 1864 for the Dunderberg. 

Cop BiEacaine Process.—M. Tessié du Mothay and M. 
Rousseau describe very satisfactory trials which they have made 
of a cold bleaching process, by means of which all textile materials 
(whether silk, cotton, linen, flax, wool, or any woolly fibre) can be 
bleached. The agent employed is permanganate of soda, slightly 
acid, prepared by a new and economical process. With this salt, 
the extraordinary properties of which have of late years been much 
studied, a bath is prepared, in which the materials to be bleached 
are dipped. They are stirred about with a glass rod from time to 
time, and after about ten minutes they are taken out of the bath, 
strongly coloured of a violet brown hue by an abundant deposit of 
oxide of manganese. They are then dipped as quickly as possible in 
a bath of water, acidulated with sulphurous acid, and again stirred 


| and turned over with a glass rod, and after two or three minutes 


the materials or thread, originally of yellow or grey colour, are 
already white. These operations are repeated twice more, and the 
result is a brilliant white, while the fibres are in no way injured. 
The materials operated upon were cotton fabrics, dirty as they 
came direct from the loom, as well as skeins of linen thread of a 
dark slate colour, which, by existing processes, would have taken 
many days to bleach. 
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EXAMPLES OF MODERN MINING MACHINERY.—No. VI. 


PIT WORK IN THE DEVON MINES. 
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By an error the following descriptive article appeared in our | 


pages last week without the engraving to which it refers. We 
hasten to repair the mistake by printing engraving and descrip- 
tion together now. 

Pump Work.—The construction of the pit work, as it is termed 
in mining districts, and as applied usually to the purpose of 
draining mines, is very simple, embodying no very impor- 
tant improvement since its first introduction, consist- 
ing as it does of am ordinary plunger and drawing lift. Our 
object in putting this illustration before our readers is to show 
the usual mode of its application, and therefore is consistent 
with the purport of these papers. The plunger is attached 
directly to the engine beam by pump rods, and the drawing lift 
is introduced to afford facilities for sinking, and to obviate the 
necessity of expending a great deal of time and labour in attach- 
ing the required lengths to the plunger lift consequent on the 
continued deepening of the mine. 

Fig. 1 represents the mode of attachment of the plunger and 
pump rods, and Figs. 2 and 3 illustrate the plunger and bucket 
lifts. The beams at A are for the purpose of receiving the 
shock and preventing the piston cover from being struck by the 
piston in the out-stroke, should the equilibrium valve not close in 

roper time, also for safety in case of breakage. The pump rods 
ve projections of wood firmly bolted tothem for the object above 
named. The weight of the rod and its attachments is generally 
greater than is necessary to lift the column of water in the pumps, 
and to take up this extra weight the bob B is employed, the box 
being weighted to the required extent. The advantage of this 
arrangement is very great, affording as it does a means of 
correctly balancing the engine which secures it from shocks, and 
thereby is conducive to economy. In our illustration the water 
is not taken to the surface, but is discharged at a lower level 
through the launder C into an adit. When local circumstances will 








D represents 
the plunger, and E the bucket lift. The attachment of the 
bucket to the main rods is shown at F. When it is required to 
attach an extra length to the latter lift it is suspended from the 
beams, and lengths of 3ft., 6ft., and 9ft., respectively, being kept 
on hand, an addition is made every 3ft. 

The simplicity of construction and very small amount of 
attention and labour required to keep the plunger in working 
order is one reason for its very extensiye adoption, and whilst 
the single-acting engine remains in use it is peculiarly adapted to 
the purpose in question for other reasons, viz., that being directly 
attached to the engine beam the water is not raised in the pump 
during the in-stroke, when the motion of the piston is both 
sudden and irregular, but during the out-stroke, the weight 
descending solely under the influence of gravity is made to raise 


admit of this being done its advantage is obvious. 
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are united by three or more screw bolts passing through the 
spokes, and the stock is complete. The tire is also of a 
section, as shown in Fig. 3, intended to protect the sides of the 
felloes from injury. One great advantage the sectional wheel 
possesses, is the ease with which it can be repaired, for by unscrew- 
ing the nuts at the back of the stock the front of the stock can 
be taken off, and any spoke or felloe replaced, and the wheel 
+ for immediate use ina few minutes. It will be 
le for the tire to come off, except it is 
"even this could not take place. 
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ENCAUSTIC AND ZOPISSA PROCESSES. 


As our readers may be aware, the indurating process of Colonel 
Szerelmey was adopted for the rvation of the Houses of 
Parliament, the finest parts of w! had begun to fall into decay 
before the building was half finished. On Wednesday last the 
experimental works in Wellington-road, Ba’ were opened 
for the inspection of members of the press and others, the interest 
being enhanced by the close scrutiny and the severe tests which 
visitors were invited to apply for their own satisfaction. 

It would require much more 5 than we can spare to give 
even a short description of the illustrations of M. de Szerelmey’s 
inventions, to be seen at the Albion Works, all, or most of them. 
treated with his ‘‘ zopissa”—a strange word, into the etymology of 
which we will not attempt to enter. The zopissa iron cement is 
capable of binding together, inseparably, brick and brick, brick 
and stone, stone and stone, iron and iron, iron and glass, in short, 
any two solid substances. Amongst other illustrations of the 
power of this cement, we saw and tested plates of glass joined 
edge to edge; plates of iron and glass joined together; bottles 
stuck upon the wall, which tear up a portion of the brick or break 
by the neck in the attempt to remove them; cham e bottles 
cemented bottom to bottom which bear a weight of 25 ewt., and 
then break at the neck; plates of iron a yard square joined by the 
cement diagonally and supported at the corners, which bear a 
weight of 2 tons 10 cwt. on each corner, which “‘ buckles” the 

late but does not affect the cement, two Memel deals, 

in. by 3in., ecemented- agg 17ft. long, which break 
on the application of 9,272lb. to the centre; at Woolwich 
Arsenal two deals of the same dimensions were bolted together, 
and broke with a strain of 6,800 lbs., or 2,472 Ibs. less than the 
breaking strain of the deals held by the cement. Some of the 
coupled bricks, joined in our presence, we tried personally by 
throwing them as high as we could into the air to descend upon 
the paved court; the bricks were shivered, but the joint was un- 
disturbed. Taking a pair of these bricks and placing one of them 
in a vice, the other bore a weight of 3} cwt., at which the brick, 
but not the zopissa, fractured. 

Another illustration of the tenacity of the zopissa cement (and 
an accidental one) was furnished by a block of brickwork, of about 
4ft. square, two bricks thick, which lay upon a ~ or" ae 
been cut out for an alteration in a testing tank; the block 
bricks seemed as firm as a slab of granite. 

M. de Szerelmey’s manipulation of paper stuff is not less re- 
markable than his treatment of building materials. With bricks 
and his cement he can make air and water-tight pipes of any 





the water without causing the least shock. Many sch have 
from time to time been proposed for the purpose in question, 
among others the chain pump, but none of which have fulfilled 
the requirements of the single-acting engine, and, therefore, are 
not likely to meet with general adoption. 








SovuTH-WESTERN IMPROVEMENTS. — Portions of the South- 
Western main line in the Weybridge district, the Guildford branch, 
the Bishopstoke and Salisbury line, and the Dorchester branch, 
have been relaid with heavier materials. The second line 
of rails has been completed between Oakley and Whitchurch, 
and Sutton Bingham and Crewkerne; the latter section com- 
pleting the double line of rails between Yeovil and Exeter. 
Further portions of the line between Salisbury and Basingstoke 
are now being doubled. The laying of the second line of rails 
between Epsom and Leatherhead at the joint cost of this company 
-— 7 London, Brighton, and South Coast Company is com- 
ple’ 





itable for the conveyance of either gas or water —— 
senger carriages. Of paper treated with his zopissa he 

tubes, ammunition cases, coffins, enamelled panels for railway or 
other carriages, and houses which may be conveyed on a one-horse 
cart from one locality to another. The house of paper, completely 
wind and water tight, is no myth, but is to be seen on the pre- 
mises, where its weight may be ascertained. The combinations of 
alternate layers of iron an paper, treated with zopissa, as a re- 
sisting surface to the heaviest , are probably worthy the atten- 
tion of the Lords of the Admiralty. 





SomeTHiIne Like a GRADIENT.—The Ceylon Railway, some 
seventy-four miles long, will have a continuous gradient of 1 in 
48 for a distance of twelve miles. 

Tue Bogie 1n America.—The Michigan Central Railroad uses, 
and, it is said, has fully tested and proved, the superiority of the 
six-wheel truck instead of four commonly used, and that in all 
casualties happening upon the road no passenger inside of a car has 
been injured. 
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RAILWAY MATTERS. 

THE Chertsey Extension Railway will shortly be opened. 

Tez Royston and Hitchin Company declare a dividend at 6 per 
cent. 
aoa d traffic has increased the past half year by nearly 

THE Tooting, Merton, and Wimbledon line will be completed 
early next year. 

Tue Midland has paid £34,000 on account of the late accident to 
an excursion train. 

THE permanent way of the Tottenham and Hampstead Junction 
is to be laid throughout during next month. 

TueE Brent and Kingsbridge line has not yet been commenced 
through the pressure in the money market. 

THE London and North-Western Cupey have a capital of 
£44,652,141, and the revenue for the past year was £2,975, 122. 

THE half-yearly meeting of the Chatham and Dover Com- 
pany, held to-day, has been looked forward to with considerable 
interest. 

Tue strong gates across the North-Eastern Railway at Pickering | 
were carried away by the morning mail on Sunday without 
further damage. 
oe to Gn vet — traffic the a beens of the Morayshire 

way, worked by the Great, North of Sco mn; was 
shut on the Ist of August, , wha aes a il tal 

Tue Mid-Sussex Railway will be open'for traffic by the Ist of 
September, the Government inspector having reported satisfactorily 
with but one or two slight exceptions. 

A SHEFFIELD metal broker has just obtained a verdict against 
the Manchester, ‘Sheffield, and Lincolnshire Company for non- | 
delivery of three tons of steel rail cuttings. 

THE award of Mr. John Bullar, the referee, provides for the | 
transfer of all the rights, powers, obligations, and liabilities of the 
Mid-Kent Railway Company to the South-Eastern Railway Com- 
pany. 

THE Secgugeem and Red Hill and the Shrewsbury and Red 
Hill sections of the Potteries, Shrewsbury, and North Wales line 
have been completed, and are expected to be opened for traffic in 


a few days. 

A FEMALE third-class p ger by the La e and Yorkshire 
Company’s line has just obtained £150 damages against that com- 
pany for injuries sustained in a fall through the flying open of the | 
carriage door over which she was leaning. 

TueE London and South-Western report that the cattle plague 
and the high rate of discount have materially lessened their 
receipts, while the high rate of wages has increased their expendi- 
ture. The train mileage has increased by 272,974 miles. 


Now that hostilities have ceased on the Continent traffic is 
about to be resumed on the German lines which had suspended 
their transit operations. The Austrian Government will compen- | 
sate the owners of such lines as were damaged by its troops. 

THE managing director of the Grand Trunk Railway has given | 
an impetus to the intercolonial traffic of the Grand Trunk by 
placing two lines of steamers from its terminus at Portland--the 
one to St. John’s, New Brunswick, and,the other to Halifax. 

Tue Brighton Company’s new station at Redhill, on the borders 
of Earlswood Common, is now in course of construction. The 
foundations are laid in, and the work is being actually proceeded | 
with. The station is, we believe, int 1 for traffic 
only. 


A SOMEWHAT serious collision occurred last week at the Syston 
Junction, about four miles from Leicester, by which consider- 
able damage was sustained, and the passenger and other trains 
experienced great delay. The men in charge of both trains escaped 
injury. 

On Sunday night, about half-past nine o'clock, a collision 
occurred between two trains on the Mid-Sussex portion of the | 
Brighton line, at a place known as the Itchingfield Junction, 
about three miles on the Shoreham side of Horsham, whereby 
one man lost his life and several passengers were severely 
injured. 

THE North Staffordshire Company report a decrease in the | 
mileage run of 1,700 miles, but an increase of 225,000 tons of 
merchandise and 114,000 passengers, The company get limestone 
themselves now, instead of merely carrying it, thus much increas- 
ing their profit. 

On Monday night a 
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rae yi train from the Borough-road 
station ran into one standing at the Elephant and Castle platform. 
The collision caused great alarm and many bruises, but it is | 
believed no loss of life. The drunkenness of the signalman is said 
to have been the cause of the accident. 


Tue South London line of the London, Brighton, and South | 
Coast Company was opened for public traffic on Monday. Through 
trains ran to and from the company’s station at London Bndge to 
Loughborough-park, calling at the following intermediate 
stations:—viz., Rotherhithe, Old Kent-road, Peckham, Peckham 
Rye, and Denmark-hill. The length of the line is five miles forty 
chains. 

At the meeting of the Great Southern and Western Company on 
Saturday resolutions were adopted approving the purchase of the 
Cork, Youghal, and Queenstown Railway, and the proposal for | 
the formation of a junction between the latter railway and the | 
Great Southern and Western Railway; and also for enabling the 
company to subscribe £13,000 to the Parsonstown and Portumna | 
Railway. 

THE judge of Liverpool County Court has just given a verdict 
for £5, the value of a parcel of silk, which had been sent by a 
Mr. Dawson in Liverpool to his friend Mr. Briggs, of Newcastle. 
Mr. Dawson, when he gave the parcel to the railway clerk in 
Liverpool, did not get a receipt, but the delivery to the company 
and the non-delivery by them to Mr, Briggs were otherwise clearly 
proved. 


GREAT uproar was occasioned at the Bradford station of the 
Lancashire and Yorkshire Company early on Monday morning 
through the non-arrival of a train from Huddersfield to take up 
600 excursionists to Wales. The train at last arrived at 6 a.m., 
instead of 1°30 a.m., after most of the excursionists had been 
wearied out and left, previously venting their feelings rather 
alarmingly against the manager of the excursion. An accident, it 
proved, had delayed the train. 


On the occasion of the fatal railway accident on the London and | 
Brighton line, and just before the collision between the two trains 
occurred, an affecting incident took place. When the driver and 
fireman of one of the engines perceived that it was too late, the 
following words passed between them :—‘‘ Joe,” said the fireman, 
**there’s no help for it; we’re right into one another.” ‘‘ Yes,” 
rejoined his mate, the driver, ‘‘ but I can see nothing but my wife 
and children at home !” The words were hardly spoken when the | 
dreadful encounter ensued, 


THE London and North-Western branch (4? miles long) from 
Edge-hill to the new goods station at Bootle, affording additional 
accommodation for the traffic of Liverpool, was partially opened 
on the Ist of June, but the station at the docks is not yet com- 
pleted. The Cheadle branch (3} miles long) connecting Liverpool 
with Yorkshire, Derbyshire, and places beyond, vid Warrington 
and Stockport, and so relieving the lines through Manchester, was 
opened on the Ist of August; the branch (one mile long) into the 
Farnley Works, near Leeds, on the 2nd of April, a the loop 


line at Hovelond, for improving the access to South Wales, on the 
gad of July. 


| scope occupied six weeks. 


NOTES AND MEMORANDA. 


hairy roof of Westminster Hall is made of Spanish chestnut 
wi 
SvuLPHATE of baryta is the substance employed for enamelling 


THE Temple of Diana, at Eph was 425ft. in le: and 220ft. 
in aol ig oe —- 


STATISTICS go to prove that tea is used asa beverage by one-half 
of the human race. 

SESQUIOXIDE of iron in its hydrated condition is said to be an 
antidote for poisoning by arsenic. 

WaAtER flowing in streams, with a velocity of 3ft. per second, 
moves stones the size of a hen’s egg. 

THE walls of Babylon were, according to Herodotus, 87ft. thick, 
350ft. high, and sixty miles in length. 

THE largest of the Egyptian pyramids is 693ft. square and 499ft. 
high, and its base covers 11} acres of ground. 

THE mausoleum erected to Mausolus, a king of Caria, by his 
widow Artemisia, was 63ft. long and 35ft. high. 

THE first locomotives used in the United States were imported 
from England at the end of 1829 or beginning of 1830. ~ 

THE bells of the Paris ornamental clocks are composed of 72 
parts hy weight of copper, 26°55 of tin, and 1°44 of iron. 

THE Colossus of Rhodes consisted of a brazen statue of Apollo, 
105ft. high, standing at the mouth of the harbour of Rhodes. 

Ir a mass of iron at a white heat be submitted to the action ofa 
jet of steam it will increase in weight by absorption of oxygen. 

PrecEs of hempen rope recovered from the wreck of the Royal 
George, after nearly a century of submergence, were quite sound. 

Some of the cannon cast at Adrianople, in the middle of the 
—— century, were capable of throwing stone shot of 600 lb. 
weight. 

WHEAT has been subjected to cold of 100 deg. bolow zero, and to 
a temperature of 210 deg. above zero, without destroying its germi- 
nating properties. 

A CHAIN was cast by a German workman at the Hayle Foundry 
which contained 180 links, and weighed but little more than 1) oz. 
Its length was 5ft. 

THE first locomotive built in the United States was constructed 
at the West Point Foundry, in the State of New York, in 1830, for 
the South Carolina Railway. 

THE process of grinding the speculum used with the Rosse tele- 
A small steam engine furnished the 
motive power for the operation. 

THE statue of Jupiter Olympus, at Athens, which was made of 
ivory and gold, was ranked as a “wonder of the world” more on 
account of its beauty than its size. ° 

THE Pharos of Ptolemy was a lighthouse 500ft. high on the 
island of Pharos, at Alexandria, Egypt. A fire of wood was kept 
burning on its summit during the night. 

Dr. JouLe found that the power derived from the combustion 


| of one pound of coal in a furnace was equal to that obtained by 


the decomposition of nine pounds of zinc in a galvanic battery. 

WHEN a current of ordinary coal gas is passed through a neutral 
solution of nitrate of silver a precipitate is formed which, when 
dried, explodes under the action of heat or the blow of a hammer. 

Ir has been found that a small quantity of chloroform or bi- 
sulphide of carbon placed in grain, and the whole then covered 
with a tarpaulin, will effectually destroy all insects which attack 
it. 


IN the last fifty years the gold and silver coinage of the Mint, as 
verified at the several trials of the x, has amounted in value 
to £206,128,319, viz., gold coinage £187,199,291, and silver 
£18,929,028, 

Owt1nc to the prevalence of westerly winds, and the influence 
of the Gulf Stream, the westward steamship passage between 
Europe and America generally occupies about one-tenth or one- 
eighth more time than the eastward passage. 

Dr. WOLLASTON obtained very fine platinum wire by inserting a 


| platinum wire in a small cylinder of silver, then drawing them 
| both through a draw-plate, after which the silver was dissolved, 
| leaving the platinum wire as fine as a spider’s web. 


A SMALL brass cannon, bearing the date of 1258, was stated, on 
good authority, to have been found at the bottom of a deep well 
of the Castle de Cluny, in France. The date of the invention of 
cannon has historically been assigned to the year 1324. 

THE seven ‘wonders of the world” were the Egyptian pyra- 
mids, the mausoleum of Mausolus, the temple of Diana at 
Ephesus, the walls and hanging gardens of Babylon, the colossus 
of Rhodes, the statue of Jupiter at Athens, and the Pharos of 
Plotemy. 

THE first steamship that crossed the Atlantic was the Savannah, 
a ship of 380 tons, built by Crocker and Fickitt, of New York. 


| She arrived at Liverpool on the 21st September, 1819, having been 


eighteen days on the voyage, during seven only of which steam 
was used. 

Tur Emperor of Russia has just authorised the establishment of 
a society to search for and publish all documents interesting for 
the history of the empire. A Greek monk, the Archimandrite 
Demetrakopoulos, had already commenced at Leipsic the publica- 
tion of the unedited manuscripts closed in the Moscow ex- 
patriarchal library. 

Latety M. Tessié du Mothay and M. Rousseau described very 
satisfactory trials which they have made of a cold bleaching 
process, by means of which all textile materials, whether silk, 
cotton, linen, flax, wool, or any woolly fibre, can be bleached. 
The agent employed is permanganate of soda, slightly acid, pre- 
pared by a new and economical process, 

M. Pasteur has communicated to the French Academy of 
Sciences his researches on the disease of the silkworm, under- 
taken by him at the request of the Minister of Agriculture and 
Commerce. M. Pasteur is of opinion that the disease has always 
existed, and that it is now oa in a state of great development 
owing probably to great mismanagement. 

THE increase of heat in the earth is about 1 deg. for every 45ft. 
of descent. Allowing the temperature at the surface to be 50 deg., 
at a depth of 7,290ft. the temperature will, therefore, be 212 deg., 
or that of boiling water. At 25,500ft. the heat would be sufficient 
to melt lead; at seven miles a red heat would exist; at seventy- 
four miles cast iron could be inelted, and at 100 miles a fiuid mass 
would exist. 

At a recent sitting of the French Academy of Sciences M. 


| Lionnet communicated a process of his for obtaining pure carbon 


(diamond) in a crystallised state. His plan consists in taking a 
long and thin gold or platinum leaf, rolling upon it a thin piece of 
tinfoil, and putting it into a bath of sulphuret of carbon. The 
liquid is decomposed under the influence of the weak electric 
current thus excited, the sulphur combines with the tin, and the 
carbon is deposited in crystals at the bottom of the vessel. The 
author thinks diamonds must be produced by nature in a similar 
way. 

M. Cesare Pozz0.t, a wine grower of Lecco, in Lombardy, states 
that he never has a bad vintage. He explains his success in this 
way:—At the time of gathering the grapes two or more men follow 
the vintagers and lop off all the superfluous branches of the vine, 
leaving only those which are to be permitted to fructify the 
following year, taking care not to remove or injure the leaves on 
the branches which are left. From this operation it follows that 
during the month of October the sap of the plant goes to strengthen 
the future plant, and when the frost arrives the shoots are able 


: to resist its influence. 





MISCELLANEA. 

THE cable across the Gulf of St. Lawrence is now repaired and 
working well. 

OnE hundred and sixty different kinds of rifles are now bei 
tried at Chalons. — 
A SMALL oyster park has been successfully begun at Hayli 
Island, near Petmaeath: . ts 

THE failure is announced of Mr. W. Bates, of the Ravensdale 
Ironworks, Tunstall, North Staffordshire, with liabilities exceed- 
ing £100,000. 

THE Liv 1 Dock Estate has expended £605,428 during the 
half-year ending June on the repairs and maintenance of their 
docks and nding 7 
_ THE caulkers’ strike in Boston, U. S., has ended by,the suecumb- 
ing of the strikers to the terms demanded by the merchants and 
master workmen. 
sine Gt ho — : eagered from visesaay wad De Filippi and 

or Gighol, s t success attended their 
botanical researches ig Bm st 

DuRinG the month of July the exports of coal from the port of 
Swansea reached 168,224 tons, against 163,237 tons in the previous 
month, and 117,217 tons in July, 1865, 

IRELAND claims the invention of the needle gun. Capt. James 
Whitley is named as the inventor, and as having had a breech- 
loading needle gun, made in 1823, by Messrs. Trulock, of Dublin. 

THE chairman of the joint committee of silk manufacturers and 
workmen has given his award on the points in dispute mainly 
in : aoe of the workmen, and the strike is, consequently, at an 
end, 

THE quantity of wine imported in the first six months of this 
year was 8,493,240 gallons, as compared with 7,025,828 gallons in 
the corresponding period of 1865, and 8,264,211 gallons in the 
corresponding period of 1864, 

THE aggregate declared value of British and Irish produce and 
manufactures exported from the twelve principal ports in 1865 was 
£144,363,163, In the case of London the amount was £37,009,718; 
in that of Liverpool, £73,066,773. 

A DISPUTE has arisen between the men employed at the North 
Gawber Colliery, near Barnsley, and the manager, Mr. Sutcliffe, 
as to the management of the day and night shifts. The colliery 
is standing as far as the miners are concerned. 

THE building in the Champ de Mars for the Paris Exhibition 
of 1867, which covers about forty-eight acres, is more than half 
terminated ; and the laying out of the gardens around, which 
will comprise an extent of seventy-five acres, is almeady com- 
menced. 

In a Berlin military hospital they perform some amputations 
with circular saws. A fine toothed saw running at a high velocity 
would sever a limb instantly without making a ragged cut; but 
we presume the “‘ flaps” are made first with the knife, as it could 
hardly be done with a saw. 

Tue Secretary of the American Treasury, upon a question sub- 
mitted to him, has decided that iron, whether imported or domes- 
tic, to be used in the construction of steam boilers for vessels, must 
be stamped in the manner required by law, otherwise the makers 
or users will be subject to a penalty. 

THE Civil Service Commissioners, in their eleventh report, just 
issued, state that the total number of nominations notified to 
them (exclusive of nominations for preliminary test examinations), 
since May, 1865, amounts to 34,031. The annual average has been 
3,293; those received in 1865 were 4,268, 

THE comparative position of London and Liverpool is as follows: 
—London vessels entered invards, 11,610; tonnage, 3,646,142; 
vessels cleared outwards, 8,093; tonnage, 2,627,809. Liverpool 
vessels eritered inwards, 4,827; tonnage, 2,644,821; vessels cleared 
outwards, 4,425; tonnage, 2,631,827. 

From a Parliamentary return just issued we learn that the num- 
ber of vessels and the tonnage entered inwards and cleared out- 
wards at the twelve principal ports of the United Kingdom during 
the year 1865 was as follows:—Vessels entered inwards, 30,444; 
tonnage, 9,756,502; vessels cleared outwards, 26,648; tonnage, 
8,998,152, 

THE U.S. Secretary of the Interior has received from a gentle- 
man in New Jersey samples of paper manufactured from sedge 
grass, a grass which grows in great abundance upon all tidewater 
flats. The paper is very white and clear, and it is estimated that 
it can be manufactured for 20 per cent, less than any variety now 
in use, 

LorpD CRANBORNE has directed two artillery officers, Colonel 
Hay Campbell and Major Currie, to make themselves acquainted 
with the processes of conversion of the Enfield rifle, and of the 
manufacture of the Boxer ammunition for the same, as at present 
carried on at Enfield and Woolwich, and to report whether they 
could also be carried out in India. 

AN Act of Parliament has just been issued to amend the Acts 
relating to the intended courts of justice. The object of the 
statute is to enable the commissioners to apply the public money 
to the purchase of land adjacent to lands described, for the widen- 
ing of Carey-street, for improving the access of light and air to 
the intended building for the courts of justice, &c. 

In consequence of the tardy progress in the manufacture of 
wrought iron gun carriages according to the new method, for 
ships’ use, long since commenced in the carriage department of 
the arsenal, and the urgent and repeated demands made by the 
Admiralty for a ready supply of carriages and slides, the chain 
gear and compressors for them are ordered to be made in the 
dockyard factory. 

THE needle gun had very nearly been adopted at Rome. The 
successor of Mgr. de Mérode, General Kanzler, had suggested it, 
and the proposition appeared to be favourably received, when a 
cardinal remarked that the arm in question had not yet been use: 
by any Catholic army, and that it was not for Rome to show tvo 
much eagerness in an invention with which the Lutherans had 
been inspired by the Prince of Darkness. 

THE whole of the departments at Woolwich are now actively 
engaged, and many additional hands have been added to the per- 
manent staff of artisans and labourers both in the Royal Arsenal 
and dockyard. In the latter establishment 150 shipwrights have 
been taken on, besides a number of joiners, carpenters, painters, 
and others. Engineers, smiths, hammermen, Xc., have been also 
added to the various branches of the factory. 

THE committee for conducting the restoration of Salisbury 
Cathedral met on Saturday last, and it was announced that the 
works comprised in the first contract, and which had been in 
progress for the last two years, had now been completed. <A 
second contract has been entered into for the restoration of the 
west front of the cathedral, and it is calculated that the new 
portion of the work will be completed by June, 1867. The work 
of strengthening the lantern walls of the tower—probably the 
most important of all—has been completed to the entire satisfaction 
of the architect, Mr. Gilbert Scott, as well as of Mr. Shields. 

Ir is stated that surveys are in povanets with a view of applying 
to Parliament in the ensuing session for an Act to enable existing 
companies, or some of them, to procure a better London water 


| supply. It is proposed, as our readers are aware, to divert and 
utilise all the f cte i of the towns which lie on the Severn above 


Tewkesbury, and to take the supply from that river just above 


| Tewkesbury, and to convey it thence to large reservoirs at a 


distance of nine miles, and at a sufficient elevation to allow the 
supply to pass from these reservoirs to London, delivering the water 
there at the requisite height to afford a constant supply at high 
pressure to every portion of the metropolis. The estimated cost 
of the project is £5,000,000. 
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PYROMETER WANTED. 


Srr,—How would this do? A ies eeee bernie 
immersed in the pipe conveying*the hot blast, and su ; 
water from the funnel 
B, which must always 
be overflowing, to en- 
sure a steady head of 
water, and, conse- 
peng constant pres- 
sure through the cock 
C, which regulates the 
quantity delivered. The 
water should be dis- 
tilled to prevent incrus- 
tation in the bottom of 
A, and the overflow 
may be saved and re- 
turned to the supply 


many > aloe b 


SUPPLY CISTERN | 











cistern. D isa u- 
ated glass tube. 
Supposing all cold, 


the water in the tube 
would stand at the 
level of the overflow in 
the funnel, and as the 
supply of water is con- 
stant the greater the 
heat applied to the bot- 
tom of the vessel A the 
greater would be the 
evaporation, and the 
water would sink in 
the glass tube in pro- 
portion. The swell in 
the vessel A is in- 
tended to check the ebullition of the water, which may, perhaps, 
be further controlled by a float on the surface of the water in the 
glass tube. 

I am not certain that this apparatus would answer, but 
“Engineer” may, perhaps, work out the idea, if you think it of 
sufficient practical value for insertion. WD, SNELL. 

Culver Park, Saltash, Cornwall. 

INDIA COMPETITIVE EXAMINATION PAPERS, 

Srr,—Having read your article in THE ENGINEER of the 10th 
instant upon the India competitive examination, I observed ina foot 
note that you express some doubt about the correct stating of one 
of the questions, viz., ‘‘ A train has room for 226 passengers, and 
pone Ba 230 waiting for it, in how many ways can the train be 

As this is evidently a question gn ¢ombination, it may by stated 
thus :—‘‘ How many combinations can be formed out of 230 things 
taken 226 at atime?” By the ordinary rules for such questions 


we have— _ 
230 X 229 X 228 x 227 x &e.—5 
1x 2x 3 X 4 X &.—226° 


© As the multipliers from 5 to 226 are identical in both numerator 
and denominator, we have— 








HOT BLAST 














= 113, 582, 855 combinations or ways. 
Glasgow, August 13. . J. M. 


ENGINEERS FOR INDIA, 

Srr,—Your issue of the 4th of May last contains an article on 
the above head which most intelligibly and intelligently puts the 
pros and cons of Government service in this country before ‘‘ those 
whom it may concern.” 

Being myself a competition wallah, I am tempted to send you a 
few additional remarks on the subject, which will, I think, sober 
down the grief of unsuccessful candidates next July, and show 
that the service, as it is at present, is not worth Lary bed by any 
man whose prospects are even “‘bread and butter” at home. If a 
man can make up his mind to the dangers of exposure to a deadly 
climate, to a monotonous exile (half of each year being passed 
alone in the jungle), to living markedly as an alien amongst a 
crafty, morally and physically dark race, and determines for 
India, he must then look to it as his only field for life as a virtual 
necessity, and, if a covenanted engineer for ten years, as an actual 
we. and will trust, no doubt, to repay himself for these 
heavy whacks, first, by. saving; secondly, by being in steady 
employ; thirdly, the obtaining a pension as a provision for old age. 

Let us look at the first of these, saving money; but before 
doing so it must be sup that a man does not wish to save 
money by denying himself ordinary home comforts and necessaries, 
as many have done and may do out here, at an expense of dis- 
comfort and self-denial that must make their lives a veritable 
state of purgatory, if not a lower depth. On the contrary, in 
devoting one’s life to India, one;not unnaturally should hope 
while in comfort and with soméwhat less self-denial his 
early career at home would probably entail, to pee FY yearly 
increasing sum as his reward for exile and shattered health. 

With these ideas men are caught, as you suggest, by the well 
known £17 a month bait (why £17 ?),’seasoned with old pagoda 
tree, and find themselves one fine day in India ‘‘ under sentence of 
ten years’ rtation.” Poor devil! his first few days in a 
Calcutta hotel will show him how far £17 a month will go (a 
soldier overseer in the Public Works Department gets all but the 
same pay!) If a man drinks nothing but water, lives in a shanty, 
shares and dresses in a towel. he may perhaps keep out of 
debt, otherwise these would be probably his principal expenses— 


being careful—in an up-country station per month :— 





Rupees. 
House rent. .. oe oo oe e- 30 
Servants oe we ee ee ° «+ 50 
Food and sundry house expenses. . oe ee 95 
*Beer and liquor generally.. ee oe 5O 


225 or £22 10s, 

Besides this, he has to find money, of course, for clothes, pocket 
money, station subscriptions (no small item), and to buy tents, 
horses, fi re, and kit generally. In fact, the upshot of the 
thing is, that far from a man saving, he will not be out of debt 
ved the present rates of pay) until he is well up in the service. 

en out of debt he will be able to save, say, £50 or £100 a year 
in time to make up enough money to take him home sick after six 
or seven years—the average time an. engineer out here can ‘‘carry 
on” without a trip home. 

These are stubborn facts, which any man who has been out here 
can bear me out in; and any one who is green enough to come out 
in a different belief will be ‘‘ sold ”—aye, and sold when it is too 
late to draw back. I have now been some years out, and have 
nearly three times ‘‘£17 a month,” but am not yet clear of the 
debts I could not help incurring during my first two years out 
here, for living, for tents, horses, &c., and I can lay my hand on 
my heart and say that I have never been so “‘ jolly ” here as I was at 
home as an assistant engineer on a railway with £150 a year. Before 
@ man can say he has saved money be must have at least £150 
besides, to take him home s! in case of illness. A man in this 
country is well one day and in a palkee on his way home the 


next. 
The second advantage 1 named, ‘of steady employ, is, anin- 
* Beer costs, on an avertige, £1 # dozen up country, . 


ane 





em: Bg play rept op Loe 
one till after being a couple of years out here. 

Work, yes, and plenty too, and no dra -room él 
Every little detail, from collecting and them 
paid, tanengh ot the BED Snagenetes t contractors do at 
ome, to the general direction and of work, and compi- 

on of of the engineer in 

The third advantage, of pension, is well reviewed in the article 
under notice, and nothing need be added to show what value may 
be attached:to the prospect of a certain pension to the broken- 
down servant. 

Before closing I urge on the Government that it is well 
un how in the profession, both at home and out here, that 
they (the Government. not expect, as a rule, to get ei 
men—and, let me add, inducements now held 
out. By the way, there are but few out that do not condemn 





A GREAT RIVER DAM. 

Great efforts are being made at present in France to improve 
the various means of navigation, and some of the works under- 
taken are well deserving of notice. A dam more than 280 yards 
in length is now being formed on the river Allier, at Cusset. 
The work consists of a building on one bank, which serves at once 
for an abutment and a store-house ; a movable sluice, one end of 
which abuts on the building just named, and the other ona solid 
pile of masonry ; and a fixed weir, 150ft. long, to carry off the 
superabundant water. The movable sluice is the only part that 
presents any features of special interest. It is nearly 600ft. long 
and 20ft. wide at the base. The foundation consists of masonry 
varying from a yard to half a yard in thickness, and laid in con- 
crete. The wooden curtain or movable sluice is more than 6ft. 
high, and consists of a series of leaves, formed of pieces of thick 
planking carefully fitted to each other, having their lower ends 
against a series of solid oak beams or ground plates firmly 
secured to the foundation wall, and their upper ends supported 
by a series of iron frames, which serve as buttresses, and are set 
up all along the foundation at a distance of 40in. apart. When 
the water does not require to be locked, the planks, pells, 
or needles, as they are called in France, are stored away in the 
building already mentioned, the iron frames are laid down on the 
foundation wall, and the river is open for navigation, or to pre- 
vent mischief arising from inundation. The height of the 
movable sluice is so arranged as to maintain the water, which at 
present is often nearly 3ft, below the zero of the gauge’#t the 
bridge of Vichy, at a constant height of at least a foot above zero 
even during the hottest summer. seme s 


THE KINNING PARK FOUNDRY, GLASGOW. 

Ivy our impression of the 22nd of June we published an illus- 
tration of the apparatus for the manufacture of coal oil erected 
for Lord Dudley, at Fence Houses, near Durham, by Messrs. 
James Bennie and Company, of Kinning Park Foundry, near 
Glasgow. The apparatus consists solely of retorts, the purify- 
ing stills not being yet erected. The purification of coal oil, how- 
ever, forms an important branch of the trade, usually carried out 
on the spot by the manufacturers, although in certain cases the 
refining of the oil constitutes a totally distinct department of 
business. The process is very simple, and consists simply in mixing 
the crude oil with acids, alkalies, sulphate of iron, &c., placing 
it in a still, and condensing the products as they come over. We 
are now enabled, by the courtesy of Messrs. Bennie, to place 
before our readers illustrations of retorts and stills erected at an 
establishment near Leeds for a gentleman well known in the 
railway world. When complete this concern will be of con- 
siderable magnitude; but in order to suit the space at our dis- 
posal we have omitted many of the retorts. As these are dupli- 
cates of each other, the omission is of no consequence. The 
stills are shown in front elevation in Fig. 1, and in side elevation, 
with the condensing worm and oil receivers, in Fig. 2. They 
are cast iron pot-shaped vessels, into which is passed a 
current of superheated steam, through the pipes by the dotted 
lines in Fig. 1. The stills are mounted above a very small fur- 
nace, the heat from which only suffices to equalise the tempera- 
ture in the bottom of the still. The furnace shown between 
each pair of stills is employed to superheat the steam. We have be- 
fore alluded to the superheater invented by Mr. J. Bennie, which 
is efficient and ingenious. It consists of a cast iron block, cast 
over a serpentine wrought iron pipe. The block is maintained 
at a red heat, and effectually protects the wrought iron within 
from external corrosion or risk of fracture, besides adding 
strength, which at the very high temperature to which it is 
exposed it would otherwise lack. The arrangement of the 
superheating apparatus will be easily understood from the 
engraving. In Figs. 3 and 4 are shown the stills and receivers in 
plan, and the mixing tanks and engine employed in driving the 
stirre 


rs. 

Kinning Park Foundry is the largest establishment in the 
kingdom devoted exclusively to the manufacture of oil apparatus, 
and as such it possesses considerable interest. It is situated 
immediately to the west of the mineral branch railway that runs 
down to the harbour near Mavisbank, and is very near to Paisley- 
road. It was originally erected for, and almost exclusively occu- 
pied for some years with, the manufacture of large and heavy 
castings for marine engines and iron ships built on the Clyde by 
Robert Napier and Sons, Tod and r, and other eminent 
shipbuilding firms; but it has been for the last few years exclu- 
sively devoted to the production of the apparatus used in what 
is strictly a new industry, at least in this country, The premises 
cover about two acres, and, considerable as this area is, it appears 
probable that in a short time it will prove insufficient for the 
requirements of the firm. 

The principal founding-shops are two in number, built at a 
right angle to each other, like the two arms of the letter L, and 
opening into each other. One of them is 150ft. long by 50 in 
breadth, and the other is 100ft. by 45ft.; and Sadiies thaws there 
are, opening into them, two smaller ones for the light work. 
Leading off from the large workshops there are, in all, nine dry- 
ing stoves, which vary from 24ft. to 30ft. in length, and from 8ft. 
to 20ft. in width. They aré provided with rails and thé requisite 

iage frames for running the moulds and cores in out, 
many of which weigh from 15 to 20 tons. 

In order to move the castings, six large timber foundry cranes 
up to 25 tons are employed. pS adipaate an, og be 
by Mr. Bennie, at.a cost somewhat less than the lowest tender 
he received for their construction—£350 each. ! 

e The iron is melted infour large cupolas, the, blast being sup- 











¥ plied by a seven-foot-Lloyd’s fan, driven at over 1,000 revolutions 





by a 15-horse engi 
ble of containi 

Vibod ty 0 heastieenss etedk 100ft. high. This furnace is 

Se te egies nts Sone ee mixture known 

to the firm. Bennie experienced much difficulty wi 


stills at first from the cracking of the iron, Wrought iron has 
; with the utmost atten- 


been tried,,but will not answer, as 

tion and the best ip it is. impossible to prevent 
leakage. to the care employed in mixing and melting 
the iron, and to the system adopted of casting the stills bottom 


downward, all trouble has been overcome, and the Kinning Park 
stills possess a reputation which may be thus “They 
may be melted but they cannot be cracked.” About twenty- 


five tons of castings are day, 80 that a very efficient 
staff and excellent plant ehekitaty necéasary. 

Upright retorts are still made by Messrs. Bennie, but there is 
agrowing preference forthe horizontal retort;which now represents 
the principal manufacture of the firm. Thosewe illustrate are of 
the ordinary dimensions. They are of uniform seétion through- 
out, and are true ovals, the length being 114ft., and the trans- 
verse and vertical diameters being respectively 3ft. and 2ft. The 
weight of the iron is from 50 cwt. to 55 ewt., the core 30 cwt., 
the box about 6 tons, and the whole mass, including the sand, 
weighing upwards of 12 tons. At present from two to four of 
these retorts are made daily. Over 600 of these retorts are now 
in use, while about 1,200 of the upright variety have been 
erected in Flintshire, Scotland, and England. e of the 
earliest used at the celebrated Bathgate Works by Mr. T. 
Young were manufactured at Kinning Park. 

The stills are all of the same dimensions, the greatest of which 
can be transported by rail—very few, indeed, being transmitted 
by sea. They each contain about 1,500 gallons. Their form 
will be understood by a glance at the engraving. 

Besides the retorts and stills, which together form the staple 
commodities manufactured at the Kinning Park Foundry, the 
firm is largely engaged in the manufacture of other forms of 
cast iron apparatus required by oil makers, including furnace 
doors and other fittings, condensing worms and tanks, steam 
superheaters, and treating vessels in which the oil is subjected 
to the purifying influence of sulphuric acid and caustic soda. 
Mr. Bennie has produced a form of treating vessel which is 
worth the attention of oil engineers. It consists of a tank 10ft. 

high, formed by cast iron plates bolted and jointed 
together. About midway up there is a false floor with numerous 
small openings in it. In the lower half the oil and acid, or soda, 
as the case may be, are mixed in the proper quantities by paddle 
action, and by means of a steam-power pump with which the 
vessel is fitted; the mixture can be raised to the upper part and 
allowed to strain through the perforated floor in fine currents, 
so that there is thorough incorporation of the oil with the 
chemicals. We are not aware whether the apparatus has as yet 
been, adopted in practice or not. 

The business transacted by this firm gives a tolerably good 
idea.of the growth and increase of the oil industry in Great 
Britain, an industry which had absolutely no existence but a few 
short years since. One of the earliest contracts entered into by 
Messrs. Bennie and Co., in the second phase of the oil trade, 
was made in 1861 or 1862, for the supply of retorts and stills for 
completely refining the oil made. Shale then came into notice 
as an.oil-yielding material, and was run upon regardless of Mr. 
Young’s patent, This contract was for works at Crofthead, first 
commenced by some members of the West Calder Company, 
but now in the possession of an eminent firm of East and West 
India merehants. Very soon afterwards the company was pro- 
vided with complete distilling and refining plant at its new 
works at West Calder. Professor Sir James Simpson, Bart, and 
his partners of the Oakbank Chemical Works, Mid-Calder, fol- 
lowed suit some three years ago, and had stills and other refining 
plant supplied from Kinning Park Foundry. The Wareham Oil 
Company by and by settled down at Drumgray, near Airdrie, 
and had twenty upright and yy 4 horizontal retorts set up for 
the manufacture of crude oil, but as yet they have had no 
refining machinery erected. Messrs. Lester, Wyllie, and Com- 
pany had also works at Kirkintilloch and Drumcross, Refinery 
plant for works at Crownpoint, and retorts for crude oil works 
at Drumgray, were made for Messrs. James Palmer and Com- 
pany, and during the incoming season one hundred retorts addi- 
tional are to be erected. The Drumgray Coal Oil wee 4 
entered the field here, too, with some eighty retorts of bot! 
kinds. More recently still, retorts and stills for “ once-run” oil 
have been erected at Kilwinning, Ayrshire, for the iron firm of 
Messrs. Baird, of Gartsherrie, and the Eglinton Iron Company. 

In Wales the services of Messrs. Bennie and Co. have likewise 
been in request during the last few years, notwithstanding its 
great distance from Glasgow. Besides retorts of both kinds and 
superheaters, nine 1,500-gallon stills have been supplied to the 
North Wales Coal Oil Company (Limited). For the Padeswood 
Oil Company, in Flintshire, a complete refinery has been erected 
by Mr. Bennie’s firm. Another large Welsh company, the 
British Oil and Cannel Company, thought it desirable to come 
to w likewise with a large order for all the necessary 
machinery appliances for the Meadowvale Crude Oil Works at 
Leeswood and a large refinery at Saltney, to which the crude oil 
is conveyed in tank wagons. Uddingston, again, has now an oil 
factory of a very complete character planned, one is in course of 
erection for the Bredisholm Oil Company, which has secured an 
unlimited supply of oil-yielding mineral. This establishment 
bids fair to become one of the largest in Scotland. 

In the North of England we have Lord Durham’s works, which 
we have already illustrated, and near Leeds, the works we illustrate 
on another page. If we go still further south we find retorts 
and stills in course of erection at Hucknall, near Nottingham, and 
within sight of the classic grounds of Byron’s Newstead Abbey, 
for another English railway magnate, with whom is associated 
an eminent and noble member of the late Government. In 
Scotland, at Bathgate, New Cumnock, Gorebridge, and in the 
neighbourhood of Edinburgh, for instance, are places which 
naturally excite much attention from Bennie and his partners, 
on account of contracts which have been concluded to supply 
large amounts of oil plant within a short period. 

We may add that Russia contemplates the erection of two 
enormous establishments, one about twenty miles from St. 
Petersburg, the other on the shores of the Caspian, for which 
Messrs. Bennie have been invited to tender. e latter esta- 
blishment will, if completed, be the largest of the kind in the 
world, and is intended to refine the natural petroleum found 
there in abundance. If Russia really embarks in the enterprise 
our own export trade will be materially affected. Tf, in addition 
to the catalogue we ‘have laid before our readers, it is borne in 
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COAL OIL RETORTS AND REFINING STILLS. 


BY MESSRS. JAMES BENNIE AND CO., GLASGOW. 
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TO CORRESPONDENTS. 
N —AS Eprtr Tae Ena: , 5 
een Gnomes TION. ia edition, aha Nae pon 


Many thanks. 
E. H.—1. Obtain introductions, if possible, to managers of works; or, lacking 
Soe semany eae them. 2. From £1 5s, to £5 per week, accord- 
to 


STEAM LAUNCH.- The speed of 8°054 knots obtained from Messrs. Rennie's 
was the true mean speed. The. mean cylinder pressure was 58°344 lb. ; 
the diameter of cylinder, Gin. ; and the stroke,.in. The weight of the engine as 
given in THE ENGINEER is the total weight of engine, boiler, , 
screw, &c. The diameter of screw is 2ft. Gin., and the pitch about 3/t. bin. 

BEAM ENGINE.—The quantity of water required to condense the steam from a 
30-horse power engine will depend altogether on the temperature of the water 
and the quantity of steam expended in producing a horse-power. 
generally, each indicated horse-power will require about 100 to 120 gallons of 

ing water per hour, or, say, twenty-five to thirty gallons of condensing 
water for each gallon of feed. 

R, E. W.—The system of armour plating you propose possesses many features in 
common with the Chalmers’ target, and would therefore, no doubt, prove toler- 
ably efficient. The great objection lies in the subdivision of parts. You say 
that the whole should be bolted and dovetailed together 80 as to forma solid 
mass. This you could not accomplish; the working of the ship would loosen the 
armour, to say nothing of the pounding of shot. 

T, E.—You require such a combination of what we suppose we may term incom- 
patibilities, in your yacht, that it is perfectly clear no ordinary craft will suit 
your purpose. You make out rather a good case for the double system, but we 
doubt that you will obtain much speed. ti has 
hardly ever been tested in a sailing boat, and nothing but direct experiment can 
supply a satisfactory solution to the problem, We shall be happy to read and 
return the papers to which you refer. 

W. 8.—You have misunderstood our reply to “ WASIKER,” possibly because you 
did not see his question ; and it by no means follows that because that reply does 
not quite accord with your views “ the laws governing the action of a so very 
simple and old a contrivance as the two-ball pendulum governor must be mis- 
understood.” In practice the dimensions of a governor are almost invariably 

calculated as though its true height was measured from the plane of actual sus- 

pension to that of revolution. The system is extremely convenient, and suffi- 
ciently accurate for all purposes; indeed, the only objection which can be brought 
against it is that if the governor is run at the calculated velocity, the diameter of 
the circle described by the balls will be slightly greater than the theoretical 
diameter of a true conical pendulum with the same length of arm, but as 
in practice the difference between the theoretical and the actual points of sus- 
pension is usually very small, the defect is one of absolutely no moment, and 
is in some measure compensated by the slip of the strap driving the governor. 

You will find that in most, if not all, hand-books of the steam engine, the height 

of the governor is estimated from the point of suspension, not from the point 

of intersection ; and it must also be borne in mind that the true vertical height of 

a revolving pendulum, with the points of suspension at a distance from the 

vertical spindle, varies much more with a given amount of change in the 

diameter of the plane of revolution than is the case with a governor in which the 
points of suspension coincide with the vertical centre line of the spindle, Where 

strict accuracy is desirable, it is better, indeed, not to regard the governor as a 

conical pendulum unless the points of suspension are coincident with the ver- 

tical, but to make all the requisite calculations in terms of the centrifugal and 
centripetal forces to which the balls are submitted, Kor an investigation of this 

method we beg to refer you to “ Bourne’s Treatise on the Steam Engine,” page 62. 

It is evident, from the concluding paragraph of your letter, that however well 

up you may be in governors, you have yet a great deal to learn about the strength 

of boilers. You say: +‘ Jt is as absurd to measure from point of suspension as 
to say that a % boiler plate will stand 60 lb. of steam pressure with perfect 

safety.” We always thought the diameter of the boiler determined whether a 

given thickness of plate could or could not carry 60 ib., or 200 lb.,or any other 

pressure, with perfect safety, and we fear you will find it dificult to persuade 
engineers to think otherwise. 








ROPES FOR DRIVING MACHINERY. 
(To the Editor of The Engineer) 

S1R,—I would feel obliged if any of your readers would inform me if there is 
any kind of rope, not metallic, superior to hemp for driving machinery in the 
open air at a great distance from the prime mover, and if so what are its 
advantages, comparative cost, and wear and tear ? 

Sth August, 1866. ALEX, LESLIE. 

CANDLE MOULD CLOTH. 
(To the Editor of The Engineer.) 

S1R,—Will you or one of your correspondents inform me what name is given 
to the woollen cloth which is used in the manufacture of mould candles, and 
where such woollen cloth may be got ? 

6, St. George’s-place, kport- M: H. L, M. 
August 13th, 1866, 








COATING IRON SHIPS, 
(To the Editor of The Engineer.) 

SIR,—Three years ago there was an iron ship built in this town. <A great 
part of the plating inside was covered with that class of cement commonly 
used for protecting the bottom (inside) of iron ships. The same ship is now 
lying up in this town, and the cement is being taken off, some parts of it 
having become so loose that it was considered useless; other parts—and that 
all over the vessel— being quite firm—the iron and it one solid mass. The 
solid parts, though they are only patches, are on every plate that has been 
cemented. Perhaps you or some of your correspondents can tell me the reason 
or cause of this; also what kind of cement or compound do you recommend 
for preserving the plating of iron vessels ? 


Liverpool, August 15th, 1866. ENGINEER. 





ERICSSON’S 13-INCH WROUGIIT IRON GUN. 
(To the Editor of The Engineer.) 

Sir,—I am sorry I cannot send you a# statement of the total quantity of 
powder burnt in the two series of trials to which Ericsson's 13-in. wrought iron 
gun was lately subjected in America, but I will forward this information to you 
as soon as I obtain it. Meanwhile it is a presumption in favour of the supe- 
rior strength of this gun to know that the officer who tested it tried to burst it 
without success; and it is believed by persons on the spot that even if filled 
with powder to the muzzle it could be fired off without danger. To your 
readers, however, the chief evid of its 1 will lie in its structural 
peculiarities, which I have fully explained, and the qualities of which every 
competent mechanic will be able to appreciate at their right value. Hooped 
guns are very old, the first guns used on the introduction of a ry having 
been formed by hooping longitudinal bars arranged in a circle. But Ericsson 
does not use hoops, but washers or periorated discs of thin plate iron, which 
retains its fibrous character, and which is not altered in iis texture by the in- 
termittent strains to which it is exposed. JOHN BOURNE, U.E, 
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THE SESSION. 

Wuar with the abortive Reform Bill, the consequent 
change of ministry, and the exciting war news from 
abroad—all distracting attention from real internal im- 
provements—this session has been singularly barren of 





those legislative reforms in technical matters which more 


particularly attract our own attention. The tion 
may be true that “of all the ills which men endure, how 
few are those that laws can cure;” but the lines 
seem to us to bear with more force on moral evils, and not 
so much on those which may be remedied by resolutely 
putting one’s shoulder to the legislative wheel. If it were 
not. for the unfortunate fact that a Tory in office bears a 
prodigiously close likeness to'a Whig in office, one might 
expect reforms in the crying ‘abuses of our naval inis- 
tration, in our local government by “ vestries,” in the ad- 
ministration of the patent laws—grievances very eloquently 
pointed out by the gentlemen until lately only aspirants to 
office, but now Cabinet Ministers. 

The exciting war news from the Continent, the visit of 
the Miantonomoh to our own shores, the obstinate opposi- 
tion of the Admiralty to the advocate of the turret system 
of war ships, the simple fact that seventy millions have 
been spent in ‘naval preparations during the last seven 

ears, and the vigorous exposures by a private member of 
Parliament of the absolutely disgraceful way in which this 
enormous sum has been pe Bore eee have formed a few 
of the reasons that ae attention has been given to the 
state of the navy by the public, followed in consequence 
by lengthy debates in Parliament. Already in February 
last an interesting discussion occurred on the navy esti- 
mates, in which the most prominent part was taken by Sir 
John Pakington, who now, as First Lord, has an opportunity 
of practically effecting the reforms he eloquently advocated 
while under the cold shadow of the Opposition side of the 
House. Perhaps the most hopeful sign for the future of the 
navy is the universal attentionattracted to the dockyard ad- 
ministration by Mr. ——s with a consequent officially- 
accorded permission to fully investigate the dockyard 
accounts. Of all kinds of expenditure the item we, as 
engineers, grudge the least, is that for experiments, as we 
stoutly maintain the opinion that with the present wide 
fields for change opened up by engineering, metallurgical, 
and chemical progress, it is necessary for the warlike effi- 
ciency of a great maritime nation to be always making 
experiments. In 1864 Sir John Pakington observed that 
in these times of transition every encouragement should be 
given to inventors. We go further, and say, these times 
are not merely of transition, but of continual change and 
progress. The most momentous words on the state of the 
navy were those spoken by the First Lord, on the 4th of 
this month, in reply to Mr. Graves, asking the names of 
the ships at present available for active service. After 
an expenditure of seventy millions “the Admiralty have 
. it difficulty in finding relief for the ships that return 
“ from foreign service !” 

A settlement of the plans to be adopted for land de- 
fences ought necessarily to wait for those to be carried 
out for sea armaments; but both the services abso- 
lutely require an efficient breech-loading small arm. It 
shows some prescience that in February last, long before 
the battles in Bohemia, Mr. Watkin took occasion to 
direct the attention of the. Government to the repeating 
rifles used in the United States, asking whether ex- 
periments had been made with them. In the course of 
the debate on the Army Estimates, the Marquis of Har- 
tington already spoke favourably of the Snider gun, 
clearly foreshadowing its ultimate adoption as a converted 
arm. The debate of March 7th reads curiously enough 
now, the military speakers alternately praising and 
blaming the Prussian needle-gun. Major Walker, at a 
later period, observed that a great advantage of 
breech-loaders “arose from the fact that a recruit was 
“very rapidly qualified to use them,” a remark strongly 
unten a few months after, by the war in Bohemia. 
On a subsequent occasion Lord Lifford, in speaking of 
the Westley Richards rifle, alluded to the abuses involved 
in the officers of the royal dockyards clapping patented 
improvements on inventions brought before them for trial. 
On the other hand, a denial of leave to patent would act on 
these officers in the same deadening way as a similar denial 
has been found to act on the employés of private firms. 
Althoughfthe problem of the production of a practical re- 
peating rifle may be as far from solution as that of a 
thoroughly good breech-loader a few years ago, we still 
hold that a small-bore repeater, with all its parts of steel, 
will be the arm of the future. Special arrangements will 
then have to be made, as in the Prussian army, for the 
supply of ammunition; and radical changes in infantry 
tactics will consequently ensue from the facility given to 
large bodies of men for literally pumping streams of lead 
at high velocities on an advancing adversary. General Peel 
has in fact stated in the House that although the Ordnance 
Select Committee had reported against repeaters, they had 
found it expedient to change that opinion, and six different 
kinds of repeaters have been ordered for trial. Amongst 
these is the gun now adopted by the French. 

Turning from the safety of the country to that of the 
travelling public, we notice, as one of the events of 
the session, Sir John Pakington’s vigorous speech on the 
loss of the steamer London—about which so much was 
talked and written, inquired, and reported, and about 
which nothing at all has been done. To his remarks little 
is to be added—until the fates of the Amalia and of the 
London are repeated.. There is no logical reason why 
railway companies should be so heavily mulcted for the 
slightest accident when other kinds of contractors for 
passenger traffic can escape scot free. On the 3rd of 
this month, however, Sir Stafford Northcote promised 
“very early and careful attention” to the whole matter of 
the safety of passenger vessels ; and he said that at any 
rate the present system of investigation required re-model- 
ling. Mr. O’Beirne, by ge an expressed opinion from 
the Board of Trade on the qualifications of their surveyors, 
will probably help to confine such appointments to the 
class of engineers who alone can efficiently fill them. 
Urged by the Liverpool shipowners—greatly alarmed at 
the tremendous explosions of the new glycerine oil— 
the Government have introduced a bill for regulating the 
— of dangerous goods, bearing with equal severity 
on other explosive compounds. It is one of the few mea- 
sures on nical-matters which have been carried during 
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this barren session. Early in the session Mr, Ferrand 
to urge on the Government the necessity for legis- 
on for the poe & life —y by ylang 
reservoirs, and a very stringent bill was pro or 
their safe bo. octane It has not, however, been passed 
into an Act. Early in the session Mr. H. B. Sheridan 
obtained leave to bring in a bill to compel the directors 
of railway, companies to provide efficient means of commu- 
nication between the travellers. and ; but, referred 
to a,committee, this bill has been put. off till next year. 
At about the same time Mr. Milner Gibson, in answer to a 
question about the railway bri in London, and the fact 
of their exposed state frightening horses, said that the 
Board of Trade could not interfere on the representations 
of individuals, but only on that of the road authorities. 

The travelling public, asa rule, can pretty well take care 
of itself, or can, at any rate, make itself heard in Parlia- 
ment. This'is not so much the case with the working 
—- whose interests, however, are well looked after 

y such men as the Earl of Shaftesbury, Lords Kinnaird 
and St. Leonards, and others. Lord St. Leonards again 
attempted to mature his bill for the establishment of 
councils of conciliation into an Act, but again failed. In 
the Commons the select committee appointed to inquire 
into the state of the law as regards contracts of service 
between master and servant have reported, “that the law 
“ relating to master and servant, as it now exists, is objec- 
“tionable; that all cases arising under the law of master 
“and servant should be publicly tried in England and 
“ Treland before two or more magistrates, or a stipendiary 
“ magistrate, and in Scotland before two or more magis- 
“trates or the sheriff; that procedure should be by sum- 
“ mons in England and Ireland, and by warrant to cite in 
“ Scotland, and, failing the ap ce of defendant , in 
“answer to summons or citation, the court shal! have 
“power to t warrant to apprehend; and that 
“ punishment should be by fine, and, failing payment, by 
“ distress or imprisonment.” Sir George Grey early in the 
session gave notice that it was intended by the Govern- 
ment to bring in a bill for the regulation of the metallic 
mines of the kingdom; but this has also been included in 
the Massacre of the Innocents, or rather it has been 
swallowed up by the omnivorous reform bills. Towards 
the end of the session Mr, Walpole, the new Home Secre- 
tary, in answer to a question, vaguely said that he thought 
that a bill would have to be introduced on the subject at 
some other time. Some little sensation was caused in 
the House by Mr. Akroyd’s announcement (denied, how- 
ever), that a girl, twelve years of age, had been killed in a 
colliery. At a later period there was some talk of a 
measure for extending the Factory Acts to other trades, 
the Earl of Shaftesbury strongly urging this course on the 
Government, The bill for the Extension of the Factory 
Acts is another postponed measure. Intimately connected 
with our well-being and prosperity is the great question of 
the education of the people—that trampled down in the 
furious contests of creeds, while the steed it ought to feed 
is starving. The only attempt of this kind of notice is the 
clause of the Public Libraries Act Amendment Bill, pro- 
posing to exempt public libraries and museums from rates. 
It was voted against in the Commons on the 25th of last 
month, 

If philanthropists agitate against trade occupations that 
destroy and deteriorate life, they have, perhaps, more cause 
to call for reforms in that sanitary mismanagement of our 
large cities which is more insidiously killing thousands. 
In the course of a debate on that unsatisfactory topic, 
the municipal management of the metropolis, Mr. Cowper 
said that it seemed to him that “London was the most 
“uncomfortable capital in all Europe. Our pavements 
“ were uneven; our m was imperfect; our gas was 
“dim; the water of London was of such a character that 
“the working classes objected to it as yellow and loath- 
“some; and even now, when so much attention was given 
“ to sanitary matters, the vestries declined to spend money 
“ for what was n for the preservation of the public 
“health.” These words, uttered before the present exist- 
ence of cholera—that scourge of uncleanness—are almost 
we ney On one occasion Mr. Hankey made an inef- 
ectual attempt to move for a committee to inquire into 
the water supply of the metropolis; but there seems every 
probability that in a few years we Londoners will witness 

at changes in this direction, At any rate, Lord Shaftes- 

ury has given notice that next session he would bring 
the whole question of the water supply of the metropolis 
before Parliament. With respect to the sewage of very 
large towns, the Home Secretary said, in answer to a 
question, that it was not the intention of the Government 
to, for the present, legislate on the matter, and it was 
determined to wait and watch the operation of the Act 
passecl last session for giving the municipal authority to pur- 
chase land. Towards the middle of February Sir Robert Peel 
asked Sir George Grey whether it was the,intention of the . 
Government to take some steps towards abating the smoke 
nuisance; and about a month afterwards he made his 
lengthy and well got-up speech on the subject, upon which 
we commented at some length at the time. The prediction 
we then made has also been fulfilled—the cry against the 
smoke nuisance has already subsided. An interesti 
paper was, however, issued (upon which we also commen’ 
at the time), giving the copy of a letter addressed by the 
Home-office to the local authorities of the large English 
towns on the subject of the laws then in force against 
smoke, and the answers thereto. We have noti that 
the Home-office has been very careful in not committing 
itself to any expression of opinion as to the course it 
intends to pursue with respect to the gas companies of 
the metropolis. 

Even with impure water and air life may still be 
dragged on; a cessation of our supply of coal would 
lead to a permanent diminution of the population. But 
at all events such a change would be ‘gradual; and the 
‘consequences would be too remote to effect many altera- 
tions in oT age -g modes of ing, consuming, and 
exporti It was, nevertheless, quite right and 
proper that trustworthy information on the whole question 
should be accumiulated by the machinery of a royal com- 
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mission, th we notice that no power has been given 
to the commission to institute bori This restriction 
must greatly lessen its usefulness. was sensibl 
su by Colonel Dunne that the com on shoul 
also investigate the Irish coal-fields, but no determination 
has been come to on that pole e commission on our 
supply of inventions—in other words, the Royal Commis- 
sion on the Patent Law—has tong pabitiet he evidence 
brought before it, and its report t n, but absolutely no 
action has been taken in the matter. | . 

Mr. Bovill, as Solicitor-General, has now full powers for 
carrying out the recommendations with to patents, 
the fees on patents, and the Patent-office generally, which he 
so strongly urged on the late Government on the occasion 
of the vote of £6,600 for gontplesne the sum of £11,600 
required for the Patent-office ne Sir J. Fergusson 
moved for an address to the Queen that a commission be 
appointed to inquire into the state of the Patent-office, 
and the manner in which its duties had been fulfilled since 
1851; but his motion was not carried. We must notice 
that an Act has been passed for the safe custody of the 
standards, and the proper modes of verifying the standards 
of the weights and measures. According to this Act 
(6th August, 1866) the custedy of the imperial standards 
of weights and measures is transferred to the Board of 
Trade; once in every ten years, the Board shall institute a 
comparison of the imperial standards with the three parlia- 
mentary copies; the working secondary standards are to 
be called the Board of Trade standards, and are to be 
similarly compared once every five years; besides other 
minor regulations for amending the Acts relating to our 
weights and measures, With respect to the introduction 
of the metric system, the practical difficulties in its way 
of the action of the present permissive Act are so great 
that Lord Stanley, who is well known to be theoretically 
in its favour, observed, in answer to Mr. J. B. Smith, who 
proposed an international congress for promoting its intro- 
duction, that England could not well make the proposal to 
other nations without having first herself introduced the 
metric system. 


DOCKYARD REVELATIONS, 


* Sm Joun Paxtneron recently startled the House by 
announcing that our naval reserve was so small that he 
found tke utmost difficulty in providing ships to take the 
place of those returning from foreign stations and put out 
of commission. In company with the other new Lords of 
the Admiralty he has been paying the usual routine visits 
of inspection to our principal dockyards, and he has made 
some peculiarly astounding discoveries. All his move- 
ments have been carefully watched by reporters, and these 
entlemen not only describe what the Admiralty lords 
ve seen, but add supplementary details and comments 
of such a character, that we find it difficult to resist the 
conclusion that they are either now guilty of exaggeration, 
or that while the Russell-Gladstone Government was in 
office they observed a very reprehensible silence. There is 
one other way out of the dilemma, and this lies in believing 
that the gentlemen of the daily press were excluded not 
only from Portsmouth, Chatham, and Woolwich dockyards, 
but even from the towns in which the dockyard workmen 
principally reside. It is certainly strange that we should 
now be told, as though for the first time, that we have no 
naval reserve, and, with a few exceptions, no ships worth 
naming in course of construction. Te the daily press was 
really ignorant of a fact which has been long patent to 
every foreign cabinet, it follows, that so-called public 
affairs can be managed with unequalled privacy in Eng- 
land. Indeed it appears almost incredible that, he. 
enormous sums of money have been expended in a few 
towns of no great size, no one appears to have known 
until the present Admiralty tour commenced on what the 
expenditure took place. That our navy is now defi- 
cient in strength is certainly not a result of parsimony ; on 
the contrary, it is the result of a most extravagant 
management of public funds by practically irresponsible 
officials, possessing no interest in the results obtained, and 
regarding innovation and improvement of every kind 
solely as a source of trouble and annoyance to dis- 
couraged at every risk. But the very magnitude of the 
expenditure should make all England aware of its charac- 
ter. We cannot, indeed, think it possible that the deficient 
condition of our navy has not been long known in very 
influential circles ; and we find something just a little mys- 
terious in the suddenness with which the British public— 
or rather the British press—has discovered facts with 
which it should have been familiar long since. The 
crusade against the late Lords of the Admiralty, which is 
now being carried on with much energy, would have 
been, if not more serviceable, fully as appropriate 
while they were still in the enjoyment of office. 
It might possibly have called them to a sense of 
duty, or at least have so stirred up members that 
energetic steps would have been taken to remodel the 
entire system on which our naval affairs are at present 
conducted. Nothing but a radical reform will be produc- 
tive of much good; and the danger attending the pre- 
sent movement lies in the fact, that until next February 
no very important measure of Admiralty reform can be intro- 
duced. Just now our hardest working members are many 
miles from England, or lost in Hi hand recesses within 
which a paper cannot penetrate, and would not be read if it 
did. By the time that Parliament re-assembles all about 
Sir John Pakington’s tour will have been forgotten ; 
and although he and his colleagues may be willing and 
active in the endeavour to recall attention to the subject, 
it is hardly to be hoped that the facts he can adduce will 
then produce anything like the impression on those who can 
best aid him that they would now. It is to be regretted that 
the annual tour of inspection does not take place during the 
first months of the session. It is intended, we presume, to 
be productive of some result, and to attain a maximum 
amount of usefulness it should take place at the moment 
when its results would prove of most value. As it is, it 
unfortunately occurs at the worst possible period of the 
entire year, and is, in reality, little else than a farce, 
rendered still more ridiculous by the care which is taken 








to provide each dockyard with accurate information as to 
the date of performance. This year it has been invested 
Jo an exceptional importance by the change in the 


It is not difficult to understand why, with an enormous 
expenditure, we are short of efficient ships. The mere 
voting of funds will not put timber or iron together. 
The voting of the money is, i the very simplest 
feature in the entire question. Nor is the designing or 
construction of ships a matter beyond the skill of such 
naval architects as are ey out of Government funds. 
The stumbling-block with the Admiralty has always been 
that it does not know on what to expend the funds with 
which it has been provided. Instead of building new 
ships, or testing new inventions with a cautious and 

rudential regard for the best interests of the country, the 

rds of the Admiralty, or, more properly, their subor- 
dinates, have gone on lavishing money on the repairs of 
vessels, which—unless they were steeped to the very lips in 
ignorance—they must have known to be absolutely valueless 
for every important purpose of modern naval warfare, or 
on the construction of vessels which should never have 
been laid down. Many boards of Admiralty have been 
excused for past shortcomings on the plea that they 
really knew nothing about naval affairs, and that 
they were virtually guided and controlled by their own 
officials, A review of the history of the board during the 
last few years will materially strengthen this proposition, 
and it explains much for which it is otherwise difficult to 
account. It is hardly to be supposed indeed that any board 
of Admiralty is so obetinately opposed to change, or knows 
so thoroughly the nature of a change, that it would hold 
out vigorously against the introduction of a new rig, 
a new gun, or a new ship. Indeed, a moderate ac- 
uaintance with what goes on behind the scenes in our 
ockyards and at Whitehall, proves tolerably conclusively 
that nearly every measure of obstruction has originated 
with subordinate officials, and not with the Lords of the 
Admiralty, who as a rule are too ignorant of the details of 
naval construction to be obstructive. Practically speaking, 
officials have matters very much their own way, as regards 
the building of new ships or the repairing of worthless 
hulks. The Lords act on the reports made to them, and on 
the statements placed before them, without further inquiry. 
They suffer the power which they should exert to slip from 
their hands, and the money of the country is wasted, not from 
dishonesty of purpose among subordinates, but ecause 
every man does that which seems to be right in his own 
eyes, and regards every outsider with jealousy. This must 
continue to be the case until the administration of our 
naval affairs becomes a duty not only responsible in name 
but in reality, or until we have a navy supplied to us by 
contract at so much per annum: which would probably be 
the best, and would certainly be the cheapest, way of pro- 
viding for the defence of Great Britain. 

But, it will be asked, does not England’s navy number 
between 400 and 500 ships, all told? No doubt; but it 
would be as correct to include all our mail steamers and 
screw colliers in England’s navy, as to urge that these 400 
or 500 vessels are all suitable for the purposes of modern 
warfare. If we weed out such vessels as are neither fast, 
nor plated, nor capable of carrying heavy guns, we shall 
find that our naval power depends for its maintenance 
on a very small number of ships indeed. Our ports 
and harbours are encumbered by scores of useless hulls 
which require the annual expenditure of millions to 
retain them in a state of efficiency(!). It requires, no 
doubt, a certain amount of resolution to set about the 
destruction of stock representing an enormous value on 
paper. But it is better that Portsmouth and Chatham 
should be cleared of useless lumber by the ship-breaker, 
than that the breaking-up should be accomplished by the 
shot of a foe while hundreds of brave men are on board. 

We have little doubt that the breaking-up of any ship 
will be discouraged by dockyard men, because they find it 
much easier work to repair old ships at their leisure than 
to build new ships with despatch. But the Board of 
Admiralty should be at once above prejudice itself and 
capable of overruling it in others with a strong hand. It 
is not necessary to begin the re-construction of our navy, 
but it is certain that many innovations must not only be 
tolerated, but adopted with cheerfulness; and although we 
have freely criticised what we believe to be the ruling 
policy of subordinates, we know that Sir John Pakington 
will find able men in the dockyards who would like 


nothing better than a radical change in the existing | PO 


system, and are fully prepared to carry out the most 
advanced policy which he may inaugurate. Sir John has 
a splendid opportunity placed at his disposal. From his 
antecedents there is hardly room to doubt that he will 
avail himself of it to the fullest extent; but large demands 
will be made on both his courage and his faith. The 
spirit of incredulity at Whitehall has done much to retard 
naval progress, It has been remarkably difficult hitherto 
to persuade a Lord of the Admiralty that any new 
thing can possibly be good, at least so long as ob- 
jections can be brought inst it by “practical” 
dockyard men. It will pocediity appear strange to 
urge that obstructiveness originates in our dockyards and 
reaches its full development in Whitehall. The Lords 
of the Admiralty hold so high a position that most people 
will find it difficult to believe that they can possibly be 
influenced by any subordinate; and it is possible that 
none would dispute the proposition with more energy 
than the Lords themselves, It is apparently as much 
as to say that a general could be influenced by 
the wishes of a lieutenant or a cornet. The fact is 
even so, however; and there is really no parallel be- 
tween the case of a general and an ensign, and a Lord 
of the Admiralty and a dockyard official. The general 
knows much more of the business of warfare in all its 
details, it is to be presumed, than any subaltern; but Lords 
of the Admiralty, as a rule, know nothing whatever of 
either the science or practice of modern shipbuilding. 
They are unable to goalone, and they must follow whither 
they are led, unless they possess a very rare amount of 
perspicacity, energy, strength of mind, and information, 





Personalities are quite out ef place here, but without men- 
tioning names we may state our conviction that at least 
one individual those qualities may be found in 
aeomoae and we Seana certain that if ~ 
remain enough in office our nav 
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We cannot conclude this article without pointing out 
once more that it is highly expedient that we should 
set about the construction of at least a couple of monitors 
for experimental parpoeet for nothing else. Ours is 
almost the only navy in world solely represented by 
broadside ships—for our turret ships are so old that we 
can scarcely take them into account. It is not m 
that we should rigidly observe the American mod 
which admits, indeed, of much improvement, but it.woul 
be neither difficult nor expensive to build a monitor 
which would prove far superior to the Monadnock or 
the Miantonomoh, by availing ourselves of the experience 
of our American friends, our own unparalleled facili- 
ties for the production of plates, The building of moni- 
tors, and the breaking-up of useless old side shi 
are the first tasks to which the new Board of ‘Admiralty 
should address itself. While these things are in hand a 
reform in matters of expenditure may also be effected, 
and it is highly expedient that naval men should set about 
providing themselves with naval guns, instead of quietly 
watching military men practising the art of “how not 
to do it.” 


ANOTHER ATLANTIC TELEGRAPH. 

Peruaps the two greatest engineering ideas of modern 
times are the propositions to unite England and America 
by means of an electric telegraph, and Great Britain and 
India by a direct railway. The slender thread now laid 
across the Atlantic holds, to a great extent, the future of 
deep-sea telegraphy in its grasp, for any accident which, 
during the next six months, may silence that thin electrical 
wire for ever, will cast such a shadow over the heartfelt 
desire of England and America to be united by a sub- 
marine telegraph, as possibly to cause the abandonment of 
the scheme for half a century. Should the tiny wire 
survive for one solitary year the dangers which threaten 
its continued existence, it will more than pay off ali its 
expenses, and an Atlantic telegraph will be established on 
a permanent basis. 

From this date, when the confidence in deep-sea tele- 
graphy is on the increase, the subject of a telegraph to 
America begins to assume quite a new form. When it is 
proved that an Atlantic cable will last for a moderate 
length of time, of course numerous competitors will spring 
into being to try the merits of other routes, and to secure 
to the public uninterrupted communication. The money 
for the overland telegraph to America, via San Francisco, 
Russian America, and Northern Asia, has all been sub- 
scribed, and for the last twelve months the Americans 
have been pushing on the wires most vigorously, so that, 
at the present rate, the whole line will be finished in less 
than three years. The Russian Government has already 
nearly finished its part of the contract. The South 
Atlantic Telegraph scheme seems for the present to be in 
abeyance, but a company formed to lay lines by the Great 
North Atlantic Telegraph route has just sprung into 
vigorous life, and deserves some notice on our part. 

The North Atlantic Telegraphic Company (Limited) has 
been incorporated to effect telegraphic communication be- 
tween England and America by means of several short 
lengths of cable between Scotland, the Faroe Islands, Ice- 
land, Greenland, and Labrador, or Belle Isle. It will be 
seen that the proposed line passes here and there through 
Danish territory, so that Colonel Shafiner, of New York, 
in 1854 obtained certain concessions, to aid the establish- 
ment of the telegraph, from the Danish Government. In 
1859 he obtained an “extension of the time” desired to 
fulfil the conditions of the agreement, but differences after- 
wards arose, the money paid to the Danish government 
was refunded, and the concession eoncdlledl In the 
autumn of last year (1865) Mr. James Wyld, the 
geographer, and some gentlemen associated with him, 
obtained a much more favourable concession from the 
Danish government than that granted to Colonel Shaffner, 
and obtained the exclusive right for a term of years to lay 
down telegraphic cables throughout the Danish dominions 
in Europe and America, and at the end of that time leaves 
the existing proprietors of the line in the possession of their 
works, and all the property and buildings which they 
ssess. These privileges have been sold to the newly- 
formed North Atlantic Telegraph Company which has just 
been launched into being. 

Mr. Cyrus Field having united New York and New- 
foundland, the laying of a cable from Ireland to the latter 
place would involve the outlay of much less capital than 
the establishment of a line by either the North or the 
South Atlantic routes, hence, while Atlantic telegraphy 
resembled a gigantic lottery, and so much uncertainty hung 
over the scheme, the attempt even to bridge the gap 
between Valentia and Heart's Content was for many years 
involved in difficulties. Yet the Newfoundland was not 
necessarily the best one which could have been chosen. The 
northern route is longer, yet has the great advantage that 
the cables are laid in short lengths, so that the signalling 
through them is more rapid and certain, and the break- 
down of one of the cables would not involve great expenses 
to repair the damage. Neither would such an accident 
cause a total breakdown of communication, as a steamboat - 
could carry the messages over the gap. The company 
moreover proposes to lay the cables in duplicate to reduce 
the chances of failure of communication to a minimum. 
The prospectus announces that substantial contractors 
agree to complete the whole of the works with duplicate 
cables for £1,872,000. This sum includes the following 
items :—1. The construction of land lines from Londen to 
Hull, and thence to the north of Scotland, with branches 
to the principal towns of England and Scotland, for the 
through direct transmission of intercontinental messages; 
2. Two eables, sixty miles apart, from Scotland to the 
Faroe Islands, 250 miles; 3. Land lines in the Faroe 
Islands ; 4. Two cables, sixty miles apart, from Faroe to 
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Iceland (Beru Fiord), 240 miles; 5, Land lines in Ice- 
land ; 6. Two cables, sixty miles apart, from Iceland to 
the east coast of Greenland, 743 miles ; 7. Two cables, 
sixty miles apart, from Greenland to Labrador, 507 miles; 
8. Labrador to Canada (land line), or extra lengths of 
submarine cables from Greenland to Belle Isle, 210 miles; 
total length of the two cables from Scotland to America, 
3,900 miles; 9. Cables between England and the Conti- 
nent, vid Denmark, 400 miles; total length of cabl 
4,300 miles; add for spare cables, 1,150 miles; to 
length of land lines, 1,272 miles. Total ae at duplicate 
cables and land lines, 6,722 miles, the whole being included 
in the contract. 

Sir Leopold McClititock, who surveyed the route for 
the Lords of the Admiralty in H.M.S. Bulldog, and Capt. 
Young, R.N., who surveyed the proposed landing places 
of the cable in the Fox, have expressed their belief in 
the practicability of the enterprise. So also have Capt. 
Davis, Capt. Sherard Osborn, Sir Roderick Murchison, 
K.C.B., Capt. Maury, of the United States, Dr. Wallick, 
E. Bluhme and Carle Normann, of the Ro Danish 
navy, and many others.~"The soundings, showing the 
depths throughout the entire route, as ascertained by 
the Government explorers, were published a few weeks 
ago in this journal in the form of a very useful little 
chart. The word “Greenland” so naturally suggests the 
idea of “icy mountains” to the general public as to con- 
vey an impression of greater difficulties in the way than 
are warranted by facts. Iceland and the southern extre- 
mity of Greenland being both washed by the Gulf Stream 
are kept unnaturally warm considering the high latitudes 
in which they are situated, so that their harbours are 
only frozen over for a few months of the year, as are the 
harbours of Newfoundland, where the present cable is 
laid. The cold southward current keeps Newfoundland 
unnaturally cool, so that the harbours of that island and 
of the south of Greenland are blocked by ice for nearly 
the same periods of time. In fact, as far as is known, 
the greatest difficulties have to be encountered by both 
companies just where the cables reach the American shore, 
and come within the reach of the icebergs brought down 
by the southward current. At the same time the icebergs 
are only likely to do damage which can be repaired, if the 
cable be thick and heavy at the points of danger, because 
the water is necessarily but of moderate depth at such 
places. 

The scientific committee appointed by the North Atlantic 
Telegraph Company includes the names of Professor 
Stokes, the Secretary to the Royal Society; Professor 
W. Allan Miller, F.R.S., Professor Wheatstone, F.R.S., 
Professor Edward Frankland, of the Royal Institution; 
Dr. Mathieson, F.R.S., and Mr. N. J. Holmes, the engi- 
neer to the company. It is purposed to test each length 
of cable as manufactured, under vacuum and heavy pres- 
sure, to keep it constantly under water, and to neglect no 
precaution to ensure its complete efficiency. The exact 
description of cable has not yet been selected, but we 
believe that the committee have a predilection in favour 
of an india-rubber insulator, because of its slight inductive 
resistance, and the consequent greater rapidity of trans- 
mission ensured. The powers of the British and Canadian 
Telegraph Act of 1859 will be transferred to the North 
Atlantic Telegraph Company, who have agreed to pay to 
the concessionaires, and for the parliamentary powers pro- 
posed to be used, the sum of £66,000, one-fourth being 
paid in shares. 

The route has been thoroughly aud efficiently surveyed 
throughout, the soundings have been published by the 
Admiralty, and the surveys of the overland lengths by 
the Royal Geographical Society. Thurso is the selected 
point of departure in Scotland, whence the first length of 
cable, 250 miles long, will be laid to the Faroe Isles. From 
the Faroe Isles cables will be laid to Beru Fiord, in Ice- 
land, a distance of 240 miles. The first overland portion 
of the route is then encountered, reaching from Beru Fiord 
on the east to Faxe Bay on the west coast of Iceland. The 
exploring party report that across this island there are 
four available routes for the telegraph, the one examined 
being 310 miles in length; a second, vié Sprengisandr, 
250 miles; a third, north of Vatna Jékull, 210 miles; and a 
fourth, along the south shore of Iceland, 260 miles long. 
The route they recommend runs from Beru Fiord to 
Médrudalr, in lat. 65 deg. 17 min. N., long. 16 deg. W. 
Thence it strikes west for forty-five miles to Isholl, a farm 
on the Skialfanda river. The west bank of this stream is 
followed to nearly its source, and the centre of Iceland 
crossed in a south-westerly direction till the head waters 
of the Thorsa are reached. The left bank of this stream 
is followed to 64 deg. 20 min., where the river is crossed, 
and the route turns to the west to the Hvita and the 
Geysers. On nearly fifty miles of this route there is little or 
no grass, but depdts of hay can be established for the main- 
tenance of the horses necessary to assist in keeping the 
lines in repair. The price of labour varies in the island 
from Is. 2d. to 2s, 8d. per day, according to the season. 
Reykjavik, on the west coast of Iceland, being thus reached, 
another length of cable 743 miles long is to be laid to 
Julianehaab, on the western coast of Greenland. If a 
wire could be carried overland across the south of Green- 
land a considerable portion of this length of cable might 
be saved, but the idea was given up as impracticable. 
For this reason no land wires will be erected in Greenland 
at all; the cable will be carried round Cape Farewell to 
Julianehaab, whence another cable 540 miles long will be 
laid direct to the American shore at Hamilton’s Inlet, or 
se a slightly longer line to Belle Isle, at the north of 

ewfoundland. The water in mid ocean over this last 
portion of the route is fortunately very deep, so that the 
danger from floating ice will only Sin to be encountered 
close in shore. 

Such is another of the bold schemes tending to ennoble 
the present age, and to leave a deep mark in the pages of 
history. Difficulties and dangers there are in the routé, 
but none that cannot be overcome by energy and expe- 
rience, so that as years roll onwards we may yet see these 
lands of eternal frost and snow crossed by wires uniting 


the Old and New Worlds in closer bonds of friendship, | 








What with the recently adopted national policy of non- 
interference with the squabbles and marauding expeditions 
of the petty despots of the Continent, and the national 
interest gradually —— on the deeds and dis- 
coveries of science, the practical example set by England 
cannot but have great moral influence on surrounding 
countries, by proving that hi object than military 
glory may worthily employ a nation’s courage and 
strength. 


THE “TIMES” ON ENGINEERS, 


Tue session of 1866 terminated on Friday last, and 
according to customi the daily press devoted many columns 
to a resumé of i in Parliament. We need 
hardly say that for the most part these have been well 
written; and, having said so much, it is not necessary, 
with a single exception, further to consider them individu- 
ally or as a whole. Tue Encinerr has about 4s much to 
do with politics as = have to do with engineering. 
How much this much may be, we can safely leave it to our 
readers to decide. Some diversity of opinion will pro- 
bably exist on this as on all other subjects ; and it is certain 
that what is termed, by a species of traditional right, “ the 
“ Jeading journal,” has considered thereview of a parliamen- 
tary session a fitting place for what is intended as a compli- 
ment to, and is really an imputation against, engineers. 
Of all the journals published in Great Britain not one has so 
persistently or so uniformly manifested a total want of intelli- 
gent appreciation of the duties, attainments, talents, and 
genius of engineers as the Times ; and we have repeatedly 
called its statements on such subjects as patent law into 
question, and pointed out errors in its reports on the most 
important as well as the most insignificant matters of 
scientific interest. Fault-finding is a task neither thankful 
nor pleasant, and we eschew it as much as possible; but we 
find it simply impossible to over a remarkable state- 
ment contained in the Z'imes of last Friday. In criticising 
Mr. Lowe as a statesman, “the leading journal” appa- 
rently found it impossible to take exception to his parlia- 
mentary career; and as it was, we sup absolutely 
necessary that he should come in for some blame to qualif 
the meed of praise awarded him, the Times selected, 
of all other subjects, the speech delivered by him after a 
dinner given to the Prince of Wales by the Tnetitution of 
Civil Engineers. After-dinner es are not invariably 
either interesting, intelligent, or instructive. The occasion 
is not one to call forth the highest powers of the orator or 
the statesman. However, we thought at the time that 
Mr. Lowe acquitted himself more than fairly, and that his 
speech was a very good speech considering thecircumstances. 

e have not since found any reason to think differently, and 
we believe that such of our readers as have read the speech, 
as reported in Tue Enorneer, will think with us. The 
Times, indeed, found but a single passage worth an 
objection. Mr. Lowe thought proper to compliment 
engineers on their acquaintance with physical truths, We 
have heard ladies say that compliments ceased to be com- 
pliments when they stated facts, atid we have no doubt 
whatever that if ladies knew much about engineers they 
would unhesitatingly assert that Mr. Lowe’s statement was 
not, in this sense, a compliment at all. But let us hear 
the Thunderer on Mr. Lowe :—“ Political discussion must 
“be conducted on a common ground, and all the parlia- 
“ mentary traditions of England involve a preference of 
“ legal precedents to theoretical or revolutionary inquity. 
“Mr. Lowe himself exemplified lately, in an after-dinner 
“ speech, the error which he instinctively avoided in the 
- House of Commons, by complimenting civil engitieers 
“ on their as familiarity with the scientific bases'of 
“ physical truth. No eulogy could be more unmerited, for 
“ engineers, like statesmen, uniformly and rightly prefer a 
“formula to a principle. Politicians have to deal with 
“ accepted rules, not with abstruse calculations.” We do 
not remember ever having seen a more astoundingly absurd 
statement in the columuis of a respectable journal. It is, 
indeed, only to be excused by the evident ignorance of the 
writer at once of all that refers to engineers and the scien- 
tific bases of physical truths. The concluding sentence is 
worthy of note :—“ Politicians have to deal with accepted 
“ rules, and not with abstruse calculations.” If this means 
anything it implies directly and explicitly, when taken 
with the context to which it is obviously intended to form 
a corollary, that abstruse calculations form the bases 
of physical truths. All the world, however, except 
Printing WHouse-square, knows that although physical 
truths may form the bases of abstruse calculations, no 
amount of calculation can ever constitute a physical truth, 
or any truth whatever. Figures may indeed, and do, enable 
us to trace the relations between scientific truths, and to 
express these relations, and even the truths proper, in a 
convenient form. But it might just as well be advanced 
that language constituted truths in science or in politics, as 
that figures constitute them. It has been said, and pro- 

erly said, that by figures some men can prove anything. 
e expression of course, a peculiar meaning which 
every intelligent person understands; but it a appear 
that the writer of the statement under consideration is 
not intelligent, since he evidently must accept the state- 
ment on a basis sufficiently large to include all physical 
truths. Thus to him the statement that the moon is 
removed from the I by a distance of 250,000 miles 
or so is only a physical truth as far as regards the figures, 
not as far as regards the fact that it is a truth ‘oe 
moon is removed from the earth by a certain distance 
which may be expressed by us in terms of miles. It is 
not necessary to pursue this error further, it is as nothing 
compared with the gigantic blunder which immediately 
precedes it, a blunder which again finds justification only 
in the ignorance of the individual who committed it. 
“No eulogy could be more unmerited; for engineers, like 
“statesmen, uniformly and rightly prefer a formula to a 
“principle.” We are tem to ask whétlier the 7’imes 
really understands what is the difference between a formula 
anda principle. As far as we can form an opinion we 
are disposed to believe that the Zimes considers formule 
to be natural productions, like potatoes dy bestowed 
broad cast on the profession by a bountiful Providence. It 





is possible that certain so-called engineers 
formula to a es but even h we granted that 
the majority of engineers “uniformly” preferred formule 
to principles, this would not prove that Mr. Lowe was 
wrong, nor that his compliment was umerited. Formule are 
freely used by engi but we must ask the Z'imes w 
are they used, and w have they come from? 
formule, to be of value, must be founded on physical truths, 
and we will maintain all comers none , have 
done more to determine the existence and exact nature of 
physical truths theit relation to each other than engi- 
neers. Watt's life was ecaployed in investiga 
peacibes with the most splendid results, The fines' 
ridges in the world have resulted from the laborious in- 
vestigation of principles by such men as Stephenson and 
Fairbairn. The theory of the steam engine owes its hpresens 
perfection to the labours of such men as oye and ine 
—engineers in the fullest and truest sense of the term. For 
ears past the principles involved in the construction of 
Leavy ordnance have received the greatest attention from 
able and patient inquirers, who are almost without excep- 
tion engineers. In electricity it is no doubt true that we 
owe much to the investigations of men who were not engi- 
neers—Ohm, for example. But electricity has been com- 
pelled to minister to our wants, to be our very hunible 
servant, not by the men of pure science, but by engineers 
who not only mastered every principle which the savant 
could discover, but did that which the savant could not or 
rong do—applied these principles to purposes of practical 
utility. 

The reason that engineering formule are now freely 
adopted is to be found in the fact that they have been invari- 
ably constructed by engineers of the highest attainments, 
Young men use Fairbairn’s formula for the strength of 


cast iron girders—*6ad —for example," with blind confi- 





dence, because they know that its accuracy is vouched for 
by one who sande the physical truths concerning the 
strength of materials his peculiar study. It is possible that 
in the hurry of business they may altogether overlook the 
fact that this formula is founded upon a principle; but we 
need hardly point out to our readers that nomember of the 
profession has ever risen to either fame or fortune who 
contented himself with merely accepting the deductions 
of others, leaving every question of principle uninvesti- 
gated. “Under certain circumstances able engineers do 
indeed content themselves with empirical rules, not, 
however, by preference, but of necessity, Thus, for ex- 
ample, a man whose whole [practice has been confined to 
railroad work, may find himself unexpectedly called _ 
to deal with the drainage or water supply of a town. His 
knowledge of hydraulic engineering will be more or less 
deficient, and he may with advan for the nonce use 
such formule as have been prepared by eminent hydraulic 
engineers, as Hawsley or Beardmore, without waiting to 
investigate the principles on which these formule depend 
for their accuracy, t we shall hardly find any man 
capable of applying these formule to advantage, resti 
contentedly in ignorance of. the fundamental principles o 
hydraulics; or in his own peculiar sphere setting out a 
bridge without a very keen appreciation and thorough 
knowledge of every physical truth connected with t 
strength of jmaterials as variously disposed; and it is 
tolerably certain that he will not continue to drain towns, 
or to construct works for the supply of water without 
making himself thoroughly master of the principles on 
which the formtilé he uses depend for their accuracy and 
truthfulness. Formule are very useful, and their value 
in their proper place is generally admitted by both practical 
and theoretion! engineers, but the mere ability to read a 
formula and apply it to any particular case never yet 
made an engineer, or enabled a man to go alone without 
blundering. 

We have every desire to courteously, and there- 
fore we shall use no strong language in characterising the 
Times’ statement, that engineers invariably “ a 
“formula to a principle;” we shall simply say that it is a 
statement in advance of the facts. It could possibly 
be proved that many men practising as engineers do prefer 
a formula to a principle, but this does not prove that the pre- 
ference is due to their ignorance of principles or to deficient 
appreciation of their aie On the contrary, we believe it 
will be found that those who, owing to a defective educa- 
tion, are most ignorant of principles, deplore that ignorance 
daily. It stands continually in the way of their advance- 
ment to the higher walks of the profession, and they must 
rest contented, or rather discontented, to see men watiting 
their practical knowledge go before them in the race for 
fame and fortune. Sach ten we pity. An of educa- 
tion we cannot defend, but the assertion that such men 
represent the profession—represent the men to whom Mr. 
Lowe addressed himself—we emphatically deny. The 
fession has risen to its present eminence not from a blind 
adherence to formule, but from its searching investigations 
into the secrets of physical truth. Men of abstract science 
have done something, but not much for us, and the 7'imes 
would not be quite wrong if it advanced the proposition 
that engineers preferred formule to abstract principles not 
admitting of any practical application. But we deal with 
applied science, and the distinction is apparently too subtle 
for the “leading journal.” Applied science has done for the 
physical world everything which science so far has proved 
capable of accomplishing at all. It has given us our rail- 
roads, our manufactories, our mines, the Slectric telegraph, 
our chemical factories; and pure science has only been use- 
ful to the world so far as it admitted of being applied in 
practice. That it has been largely so applied is a fact 
patent to all; ant ey whten hen been @ ied? By the 
engineer ; the civil engineer, the mechanical engineer, the 
mining engineer, by the shipbuilder who himself ts 
an important branch of engineering. The wide earth 
over, we find the engineer working on principles, dealing 
with physical truths, using the investigations of those who 
have preceded him as ste stones to knowledge, aiid 
leaving behind him thro neration ie if 
his labours. Mementoes, the t of a perfect acquain 
ance with such physical truths as men of the most exalted 
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intellects have discovered—mementoes which will endure 
when the existence of the “leading journal” has become 
a mere matter of history. 





ENGLAND'S COLONIAL IRON AND MACHINERY TRADES. 
Norutne, of course, can show so plainly the extraordinary ex- 
pansiveness of these all-important branches of trade than a glance 
at their official statistics for ten years. The total export of 
machinery from the United om has risen ively 
from £1,168,611 worth in 1851, to £5,213,730 worth in 1865, and 
of iron and steel, frora £5,830, 370 worth i in 1851, to 13,451,445 in 
1865. Our wide spread colonies, mainly supplied by the English 
ironmasters and manufacturing engineers, have necessarily paid 
a large proportion of these heavy sums ; and the figures of the 
imports form a fair measure of the prosperity and importance of 
each colony. The value of the iron and steel imported into India 
during the years 1851—1864, was in 1851 £478,961; it then 
sank in 1854 to £118,095 ; rose in 1859to ten times that amount, 
viz., £1,180,332, and finally subsided in 1864 to £765,666. The 
value of the machinery imported shows a very great increase. In 
1851 its value was only £20,666, this was increased to forty times 
the amount in 1861, namely, £870,251, and in 1864 it was 
£585,516, Of manufactured metals the import in 1851 was of 
the value of £245,393, rising to considerably the largest amount 
in 1856, nearly £800,000, the return for 1864 giving only a value 
of £418,673. The importation into Ceylon of cutlery and hard- 
ware was of the value of £10,884 in 1851, rising in 1864 to 
£70,604, which is the largest amount it has yet attained. In 
the Mauritius the machinery imported was, in 1851, of the value 
of £15,306 ; in 1860, £93,236 ; in 1864, £68,179. The value of 
the imported hardware and cutlery was £13,065 in 1851; and 
£94,574 in 1864. The import of iron and steel into New South 
Wales was, in 1851, of the value of £14,474 ; after five years it 
jumped up to nearly £200,000; in 1804 it was £148,452. The 
machinery imported was, in 1851, only of the value of £2,202, it 
rose in 1855 to £87,236; the return for 1864 shows but half this 
amount. The value of the hardware and cutlery imported was 
£68,260 in 1851, and £97,769 in 1852, but from 1853 to 1864 it 
has averaged pretty closely £250,000. Into Victoria were im- 
ported, in 1851, iron and steel to the value of £17,938, and in 
1864 to that of £390,860. The value of the machinery imported 
rose from £4,888 in 1851, to £280,094 in 1860; for 1864 it stands 
at only £68,447, The import of hardware and ironmongery, 
which in 1851 was valued at only £71,356, attained two years 
after the value of £776,060, but in 1864 it was less than half 
this sum. With regard to South Australia the increase in the 
value of the articles imported is not so marked as is the case with 
the countries already mentioned. The machinery imported in 
1851 was of the value of £15,189, and although it amounted 
to £33,859 in 1863, in 1864 it was only £12,896. The value of 
the wrought iron imported as bar, sheet, hoop, and rod iron, was, 
in 1851, £8,193, and in 1864, £22,211. Iron “ manufactures” 
were imported to the value of £11,844 in 1851, culminating in 
1864 up to £114,179. The import of cutlery and hardware in 
1851 was of the value of £33,697, and the return gives a little 
more than the same sum for 1864. The import into New 
Zealand of iron in every shape, including under one head—as is 
not the case in the other returns—hardware, cutlery, iron- 
mongery, together with raw and wrought iron, was, in 1852, of 
the value of £20,007, and has risen to £277,556 in 1863. There 
was noreturn for 1851, and the return for 1864 has not yet been 
received. The imports into Queensland were, in 1851, iron and 
steel, £9,944; machinery, £2,952; in 1864, iron and steel, 
£26,685; machinery, £32,294. Hardware and ironmongery 
stands at £50,797 for 1860, and £143,240 for 1864. Natal 
imported only £784 worth of iron, and £7,840 worth of 
ironmongery, hardware, and cutlery in 1851; both these imports 
have increased progressively in value, reaching the highest 
amounts in 1864, viz., £24,230, and £33,073 respectively. The 
value of the machinery and railway plant imported was £1,200 
in 1851, and £9,769 in 1864, having stood as high as £23,311 in 
1861. As regards the Cape of Good Hope, the imports into 
this unfortunate colony have decreased rather than increased. 
The value of imported hardware, cutlery, and ironmongery was 
£191,271 in 1858, in 1864 it was only £113,543. The import of 
iron, bar, bolt, and rod, has similarly decreased from £18,575 in 
1858, to £11,605 in 1864. Into Canada £381,242 worth of iron 
and hardware was imported in 1851, and £260,035 in 1864. 
The maximum was in 1854, when £707,308 worth were 
imported. Of railroad bars and boiler and “Canada” plate only 
£36,844 worth were imported in 1851; and the return for 1864 
gives £126,065; but the value of this class of imports in 1854 
was nearly three times the last amount. The amount of 
machinery imported in 1864 in this colony is nearly exactly the 
same for 1864 as for 1851, namely, about £35,000, although in 
1854 it was more than five times thissum. This was, of course, 
owing to the railways. The value of the hardware and 
mathinery taken to Trinidad was £30,599 in 1851, £57,340 in 
1864. There is no mention made in the returns as to any 
import of iron or machinery in any form into Prince Edward 
Island, Newfoundland, Jamaica, Barbadoes, and British Guiana. 
It will necessarily be noticed that the sudden jumps in the 
figures, as, for instance, with India and Canada, are due to the 
introduction of railways. It would greatly add to the practical 
value of these figures if they were officially rendered more de- 
finite by separating the different articles. 





ARMOUR-PLATE Fastentnes.—As Mr. Holley remarks in his 
work on ordnance and armour with respect to armour plates : — 
“* After ali it is not so much a question of plates as of bolts” (par. 
192); ** and, if one plate is thrown off, the ship is at the mercy of 
lbdin. shells.” The Admiralty are, very properly, just now doing 
their utmost to determine upon the best tastenings for armour 
plates. Upon an admirable principle, in the abstract, is Maior 
Palliser’s plan, which simply consists in turning down the shank 
of the through bolt to the smallest diameter of the screw thread. 
This principle has been adopted in man oe from time immemorial 
by engineers. A neat adaptation of it is given in Mr. D. K. 
Clark’s ‘‘ Recent Practice on the Locomotive Engine,” who (p. 17) 
recommended, long before Major Palliser’s patent, the thinning 
down in the middle of firebox stay-bolts, in imitation of a similar 
arrangement adopted several years previous in America, This in 
itself would not diminish Major Palliser’s merit, nor invalidate his 
patent, for the application of this perfectly” sound and very 
ingenious idea to armour-plate bolts. But, no doubt unknown to 
Major Palliser, Messrs. Brown and Co., of the Atlas W: orks, as has 
been stated to us on unimpeachable authority, made their armour- 
plate bolts on this plan before the date of the gallant otficer’s 
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Crrants and Dates of Provisional Protection for Six Months. 
1744. JOHN JACKSON, Battersea, Surrey, ‘‘ Improvements in lamps.”—30¢h 


June, 1866. 
1867, ¢ CORNELIUS vue Sat Cae ae 
-road, M “Improvements in electric telegraph 
us.”—17th July, 1966. 


1941. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ Improvements in steam generators.”—A communication from Henry Petit- 
es, France. 
1943. EDWARD HAMMOND BENTALL, Heybridge, near wuiten, Essex, “ Im- 
proved machinery for sharpening saws.” 
1947. JOHN PAGE HUBBARD, Bm ——. and CHARLES ADAMS, 
in sewing machines.”— 


High- ’ 
—26th July, 1866, 

1949, JOHN Coors HADDAN, Bessborough-gardens, Pimlico, London, “ Im- 
provements in anchors. 

1951. WILLIAM SEATON, Glanton Villa, Sydenham Rise, Surrey, “ Improve- 
ments in the permanent way of railways.” 

1953. JOHN ORR, Sutton Mill, Crosshills, near Leeds, Yorkshire, “ Improve- 
—_ os ornamental weaving and in apparatus employed therein.”—27th 

‘uly, 1 

1988. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
* Improvements in apparatus for regulating the supply of water and other 
fiuids to steam boilers and other receptacles.”—A communication from Michel 
Hervier and Léen Guizot, Paris. 

1957, JOHN PHILLIPS-SMITH, ford, ** I in traction ——, 
parts of which improvements are also applicable to locomotive engines and 

wheeled carriages.” 

1959. JOHN ADAMS, Strand, London, “I ts in the of 
revolver fire-arms, and in es employed in. in their manufacture, also in 

to be used therewi sth July, 1866 

1963. JOHN MCKENZIE, THOMAS ‘Caan, and jWauren HOLLAND, Vulcan 
Jronworks, Worcestershire, ‘ Imp hi or apparatus 
for actuating and regulating railway points and hn 36th July, 1866, 

1965. THOMAS BIBBY and mare BIBBY, Burnley, Lancashire, *‘ Certain im- 

in yo for manufacturing paper bags. 

1967. THOMAS | BULLOUGH poor’ GEORGE OPENSHAW, Darcy Lever, near Bolton, 

in shuttles used for weaving.” 

1973. WILLIAM EDWARD _GEDGE, Wellington-street, Strand, London, “ An 

to replace the ordinary screws and nuts in bed- 
steads and articles of furniture generally.”— A communication from Pierre 
Armand Protard, Passage Petites des Ecuries, Paris. —3ist July, 1866. 

1975. JOHN POOL, Riley-street, Chelsea, Middlesex, *‘ Improvements in manu- 
facturing metallic hoops for casks or Other wooden vessels or utensils, and in 
muchinery therefor.” 

1977. EDWIN ISAAC BILLING, Handsworth, Staffordshire, “ Improvements in 
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safes. 

1983. GEORGE HENRY COUCH, Croydon, Surrey, ‘ An improved tenoning and 
shouldering machine.” 

1985. WILLIAM EDWARD NEWTON, Chancery-lane, London, “An improved 
method of promoting combustion of fuel in steam boiler furnaces and other 
— ”"-A communication from Clark Fisher, Trenton, New Jersey, 

U.S. 

1987, JULES TALABOT, Boulevart des Italiens, Paris, ‘‘ Improvements in cutting 

files.” —1st August, 1866. 





Inventions Protected for Six Months Ld the Deposit of 
a Complete Specification. 

1999. HAZEN JAY BATCHELDER, Massachusetts, U.S., “A new and useful 
invention having ref to the ture of horseshoes or various other 
articles."—2nd August, 1866. 

2020. WILLIAM SMITH, Barnard Castle, Durham, “ An improved horse-road 
scraper and brush.”—6th August, 1866. 





Patents on which the Stamp Duty of £50 has been Paid. 

1944. GABRIEL EMILE CHARAGEAT, Rue St. Appoline, Paris, * Frames for 
umbrellas and parasols.” —6th August, 1863. 

1970. RICHARD DICKSON, London Wall, London, “ Lithographic printing 

presses.’’— 10th August, 1~63. 

1997. DAVID WRIGHT BARKER, Anderlecht, near Brussels, Belgium, “* Actu- 
ating rotary shuttle boxes.”—1!th August, 1863. 

1998. CHARLES COLTON DENNETT, Noitingham, “ Fire-proof construction for 
buildings by the use of arches formed of concrete.”—13th August, 1863. 

1964. HENRY KOWLAND BROWN, Cranbourne-street, London, ‘* Regulated 
delivery of cards, &c., tor advertising.”—8th August, 1863. 

1966. JOHN WARD ARMSTRONG, Carmarthen, “ Fastening the rails of railways.” 
—sth August, 1863. 

1978. JOHN THOMSON KING, Liverpool, “Gas in steamboats, &c.”— ith 
August, 1863. 

1988. JOHN CORNFORTH and ALFRED ANDREWS, Birmingham, “ Screw rivets.” 
—12th Augusl, 1463. 

1995. ROBERT STIRLING NEWALL, Gateshead, Durham, “Serving ropes for 
ships’ rigging.” — 12th August, 1303. 

2036. ny _— Cheetham, Manchester, “ Finishing woven fabrics.”—17th 


August, | 





Patents on which the Stamp Duty of £100 has been Paid. 

1836. JOHN CANNON, Billiter-street, London, “Washing machines.”— th 
August, 1859. 

1849. WILLIAM MUIR, Manchester, “ Communicating motion to foot lathes.”— 
10th August, 1859. 

1878. COLIN MATHER, Salford, L hire, “S 
fabrics.” —13th August, 1859. 


hing, drying, and finishing 





Notices of Intention to Proceed with Patents. 

931, WILLIAM READ, Coventry, Warwickshire, ‘‘ Improvements in electro- 
magnetic power engines.”—A communication from William Henry Read, 
San Francisco, California, U.S.—3ist March, 1866. 

933. WILLIAM BLOW COLLIS and EDWARD JOHN COLLIS, Stourbridge, 
Worcestershire, ** Improvements in coke ovens.” 

935. JOSEPH JULES DERRIEY, Ancien Chemin de Ronde Ménilmontant, 
Boulevart Belleviile, Paris, ** imp in y for the manufac- 
ture of lozenges, wafers, or pastilles of pasty materials.” —2nd Aprii, 1566. 

946. JOHN MARTIN ROWAN, Glasgow, Lanarkshire,and ALEXANDER MORTON, 
Kilmarnock, Ayrshire, N.B., “* improvements in the method of and appa- 
ratus for ascertaining latitude, | de, and G h time.”—3rd April, 
1866. 

955. GEORGE PRINTY WHEELER, Abinghall, Gloucestershire, ‘‘ An improved 
domestic polishing powder.” 

956. FRANCIS WISE, Chandos Chambers, Adelphi, Westminster, ‘‘ Improve- 
ments in effecting the combustion of fuel.”—A communication from Jacob 
Buhrer and Charles Hamel, Munich, Bavaria. 

958. ALFRED AUGUSTUS HELY, Southampton- terrace, Waterloo Bridge, Surrey, 
and JOHN MARSHALL, Greenwich, Kent, * in hy 
presses and in the mode or method of working the s same.” 

962. WILLIAM HOWITT, Manchester-buildings, Silchester-road, Notting-hill, 
Middlesex, * Imp in the of the roots of horticultural 
and other buildings and structures.”—-4th April, 1866. 

972. GEORGE RUMBELOW, Bury St. Edmunds, Suffolk, “ Improvements in 
troughs for feeding pigs and other animals.” 

977. BENJAMIN JOHNSON, Ivy Cottage, Kennington Oval, Surrey, ‘* Improve- 
ments in pianofortes.” 

982, WILLIAM HENRY PHILLIPS, Nunhead, Surrey, “ Improvements in rotary 

umps.” 

983. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “‘ Improvements in 
the production of white or semi-transparent glass.”—A communication from 
Hugo Kunheim, Berlin, Prussia.- Sth April, 1866, 

992. haggle Limefield, Midlothian, N.B., “* Improvements in distilling.” 
—6th April, 

1000. WILLIAM ‘Cueeen, Dudbridge Works, near Stroud, Gloucestershire, 
“Improved machinery for feeding wool and other fibres to preparing and 
carding machines.” 

1003. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improvements 
in apparatus for heating houses and apartments.”—A communication from 
David Greene Haskins, Cambridge, Massachusetts, U.S.—7th April, 1866. 

1009. BALDWIN FULFORD WEATHERDON, Chancery-Lane, London, “ Im- 
provements in treating lucern root for paper making and weaving purposes, 
as well as in abstracting soda, salts, and colouring matters therefrom.” — 
A communication from Jeane Pierre Caminade, Rue d'llliers, Orleans, 
France. 

1015. SYLVESTER JUDSON SHERMAN, Brooklyn. New York, U.S., “ Improve- 
ments in the hoops of ladies skirts anJ 4 the covering of steel springs for 
the same and analogous uses.”—9th April, 1 

1019. ROBERT LEAKE, WILLIAM SHIELDS, and JOSEPH BECKETT, Manchester, 

it hi 

















patent ; and they found themselves obliged to reject it b 
such bolts, thinned out in the middle, could not properly fill up 
the hole in the backing. We believe, ‘however, that Major Palliser 
increases the size of his bolts for re-insertion by coating them with 
an alloy of lead and antimony, Whether this addition will give 
fair play to the principle, remains, we suppose, to be tested. It is 
very proper that the Admiralty and the ar-office should fairly 
test meritorious plans of this kind ; and the inexorable logic of 68- 
pounders soon sifts, as it has so often done before at Shoebury- 
ness, the wheat from the chaff. 








n 'y for engraving and etching rollers and other 

surfaces. "—\0th April, 1866. 

1028. JAMES FROST, Dudley, Worcestershire, “ Improvements in machinery 
for breaking stones and crushing ores and other substances.” 

1029. WILLIAM YOUNG, Queen-street, Cheapside, London, “Improvements in 
and applicable to grates, fire-places, and furnaces.” 

1032. JAMES CRABTREE, JOSEPH CRABTREE, and JONAS CRABTREE, Kidder- 
minster, Worcestershire, “** Improvements in means or apparatus used in 
washing or scouring wool and other fibres.” 

1033. JOHN CROFTS, Birmingham, “‘ Improvements in breech-loading fire- 
arms.”—11th April, 1866. 

1038. WILLIAM BOND, Denmark-street, Soho, ‘Ii in the slide 








and reversing gear of engines worked by steam, air, or gases .”—12¢ 


valves 
April, 1886. 
1044. HENRY BENSON JAMES, Fish-street-hill, London, ‘‘ Improved adhesive 
tions for attaching copper or other sheathing to iron, wood, or other 
ships or vessels.” 

1051. VALENTIN SILVESTRE FOMBUENA, Rue Paillet, Paris, “ Improvements 
in the construction of sleepers or supports for the rails of railways and for 
other purposes.”—13th April, 1866. 

1067, CHARLES RICHARDSON, Gracechurch-street, London, “ Improvements in 
looms for weaving.”—16th April, 1866. 

1086. WILLIAM BULLOUGH, Blackburn, Lancashire, “ Improvements i 
ow for warping, dressing, sizing, and beaming yarn.”—18th Mpril, 

1101. EDWIN WILSON, Horncastle, Lincolnshire, “ Improvements in breech- 

ng fire-arms.”—19th April, 1866. 

1114. Painnaon EHREG WOLLER, Stollberg, Saxony, “Improvements in 
machinery for the manufacture of looped fabrics.” 

1123, WILLIAM BR00) -| , London, “ Improvements in means 
or apparatus for and other fibres.”"—A communication from 

‘erdinand Tavernier and Joseph Francois Amédée Tavernier, Cité 

Trevise, Paris.—20th April, 1866. 

1139, MICHEL SPIQUEL, Rue St. Honore, and EUGENE HENRY FLORANGE, Rue 
ar du Temple, Paris, “ Improvements in stamping on flatted of untiatted 


1140, —— SPIQUEL, Rue St. Honore, and EUGENE HENRY FLORANGE, Rue 
Vieille du Temple, Paris, “Improvements in incurvating or rendering 
concavo-convex metals either in a flutted or unflatted state.”—23rd April, 


1866. 

1159. ge promoag Haine St. Pierre, Hainault, Belgium, “An improved 
furnace for the cooling of window glass and apparatus to be used 
therewith. re 6th ye 1866. 

1213. RICHARD ROBERT RICHES and CHARLES JAMES WATTS, Norwich, 

Norfolk, ** Improvements in feeding apparatus applicable to mills and ma- 
—_ — kibbling, or crushing grain aud other substances.”—30th 


sae JOSEPH VICTOR DELESTRE, Conti, I “ An improved trap for 
destroying flies and other insects.”—1st May, 1 
1300. WILLIAM WHEELER CROSS, Birmingham, “ i mprovement in working 
the extractors for central fireguns.”—7th May, | 
1382. WALTER PAYTON, Sewardstone-road, Veuer Park, Middlesex,‘ Improve- 
ments in the construction of dry gas meters, part of which improvements is 
also applicable to meters for measuring water and other liquids.”—15th May, 


1613. JOSEPH JOHN HARRISON and EDWARD HARRISON, Broughton, Lanca- 
shire, “ Certain improvements in looms for weaving.” — 14th June, 1866. 

1672. WILLIAM EADES and WILLIAM THOMAS EADES, Birmingham, “ Im- 
provements in apparatus for raising weighis.”—zznd Jane, 1866. 

1772. WILLIAM MCALLUM, Wester Daldowie, Lanarkshire, Z -B., ** Improve- 
ments in the of hine wires.”—4th July, 186 

1821. ALFRED VINCENT NEWTON, Chancery-lane, London, * a ma- 
chinery for crimping leather fur boot — communication from Johu 

. Jamison, New York, U.S.—11th July, 1866 

1932. HENRY CALISHER, Kue Richelieu, Paris, “ Certain improvements in fire- 
arms.”—25th July, 1866. 

1985. WILLIAM EDWARD NEWTON, Chancery-lane, London, “An improved 
method of promoting combustion of fuel in steam boiler furnaces and other 
furnaces.” —A communicauion from Clark Fisher, Trenton, New Jersey, 
U.S.—Ist August, 1866 

2020. WILLIAM SMITH, Barnard Castle, Durham, “ An improved horse-road 
scraper and brush.”— 6th August, 1866. 
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of the amount of price and postage. Sums exceeding 5s. must be remitted by 
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Bennet Woodcroft, Her Majesty’s Patent Office, "Southampton-vuildinge, 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her MMajetyf 's Commissioners of Patents. 


Ciass 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, ‘ke. 
194. W. K. HALL, Sheerness, Kent, “ Steam boilers.”—Dated 20th January, 
1866. 











This invention consists in constructing steam boilers with vertical tubes 
passing through the furnaces, the portion of such tubes between the top of the 
furnaces and the water line being conical, the broader diameter being upper- 
most, while the portion of the tubes which passes through the furnaces is, by 
preference, of uniform diameter and oval. 

197, 8. F. ALLEN, Chicago, Illinois, U.S., ‘ Feed-water heaters for locomotives.” 
—Dated 22nd January, 1866. 

This invention relates to the employment of a portion of the exhaust steam 
for the purpose of transmitting heat therefrom to the feed water for the boiler, 
and consists in so constructing and arranging a tubular or other suitable heater 
with pipes, connections, stop valves, and other attachments, that a portion of 
the steam shall be interrupted in its course through each of the exhaust pipes 
by a lip or projection extending inward at an oblique angle, and steam shall be 
thereby diverted into additional pipes, capable of being removed at will by 
disconnecting a suitable yoke, and the steam shall be led through these addi- 
tional pipes into a common pipe leading to the heater, and controlled by an 
adjustable valve, so as to heat the feed water and avoid either seriously 
obstructing the escape of the exhaust steam or discharging an excess of steam 
through the heater. 

214, W. E. GEDGE, Southampton-buildings, Chancery-lane, London, ** Generator 
Sor steam engines.”--A communication.—Dated 23rd January, i866. 

According to this invention an envelope of bricks or fire-clay surrounds the 
boiler, which is placed vertically on au ordinary fire-place. The heat of the 
fire-place acts first on the bottom of the said boiler, then passes around it ina 
space left between it and the bricks or fireclay envelope, and returns above in 
a chamber, whence it descends vertically in the centre of the boiler by a large 
tube which leads to another lower chamber. The caloric and the smoke, after 
diffusing themselves in this chamber, escape by a number of vertical tubes 
which lead from the chamber to a conduit placed at the upper part of the 
boiler which carries the smoke into the chimney. In addition to the principal 
arrangements above described the water-feeding cistern is made to pass in the 
conduit above mentioned, which further utilises the calorie contained therein. 
The waste steam is also used to heat the feed water by causing it to pass into a 
worm placed in the feeding cistern, which further receives the products of the 
condensation which takes place in the journey. Lastly, on the top of the boiler 
are placed two safety valves opening into two pipes, which preserve them from 
all contact, and secure their proper working.— Not proceeded with, 
2i8. T. PRIDEAUX, Sheffield, ** Heating water for the supply of boilers, &c."— 

Dated 23rd January, 1866. 

The patentee claims causing the exhaust steam from the cylinders of steam 
engines and steam hammers to circulate around tubular heating surfaces, 
through which water passes from a pump or cistern to a boiler or other vessel 
for the purpose set forth. 

220. W. BROOKES, Chancery-lane, London, ** Producing mechanical motion.”—A 
communication.— Dated 23rd January, 1866. 

This invention consists in a new method of producing a regularly increasing 
or decreasing intermittent or rotary motion. In lieu of an ordinary gear 
wheel there is used one the teeth of which are formed or wound in the form of 
a spiral or volute. With this volute or scroll gear a pinion is made to engage, 
and power can be applied either to teeth formed on the periphery of the volute 
gear or to the spirally teeth of the volute gear itself, the pinion that 
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engages with the teeth of the latter being necessarily susceptible of such a 

motion as will allow the said pinion to both 

centre of the scroll rack. It will be obvious that the teeth of the volute gear 

may be formed either upon a plane or conical surface, and that either a bevel 

or spur pinion may be used. 

age > ——— eee T. BOUSFIELD, Bedford, ‘* Steam boilers.” — Dated 23rd 
january, 

This invention relates to certain improvements in water tube steam boilers 
whereby the patentees are enabled to ensure, at a comparatively cost, 
tight joints, great structural strength, with an external effective 
ae at pain © ae ee The boilers are con- 

grou rol using any given number ps, according 
requirements of the engine w! ea coe waiter to tatendeh to angply with steam. 
228. M. oe Gilbert-road, Kennington-lane, London, “Compound for 

removing and preventing incrustation in steam boilers.”— Dated 23rd Janu- 

ary, 1866. 


tee claims the preparation of a composition ng 
ly formed in a steam boiler, or for prevent- 

ing the solidification of such deposit by combining charcoal, carbonate of 

ee as described. 


2.—TRANSPORT. 
Including Railways and Ona Plant, Road-Making, Steam Vessels, Ma- 
Se oS re Sailing Vessels, Boats, Carriages, Carts, 


Harness, cc. 

219. C. E. H. C. HEALEY, Strand, London, “ Closing the Mas rg ey nl 
ae eee er ene ”—Dated 23rd January, 
1866. 

In carrying this invention into effect the inventor employs, to close the engine- 
room hatchway or other hatchway, or side, or stem, or low parts, shutters or 
blinds constructed on the principle known as the * revolving” principle. These 
shutters are so fitted that by the aid of any suitable gear in common use they 
may be coiled up beneath the deck, or in any other suitable situation, at which 
time the engine-room hatchway, or such other hatchway or port as this inven- 
tion is applied to, will be open as far as regards this invention ; but when 
desired the aforesaid shutter, blinds, or curtains may be drawn over the openings 
to which they are fitted by uncoiling them from the rollers or other known 
mechanical appliances in common use on which they were previously coiled, 
thereby effectually closing the hatchway, &c.— Not proceeded with. 

227. E. HOPKINS, Clarendon-gardens, Maida-hill, London, ‘* Correcting the devia- 
tion of compasses in iron ships.” — Dated 23rd January, 1866. 

The deviation experienced in iron ships of the mariner’s compass, which 
deviation is the cause of great perplexity and much risk to navigators, arises 
from three causes. First, from the disturbing influence of the polarity of the 
iron ship acquired during its construction. Secondly, from the induced polarity 
of the axle of the steering wheel and other masses of iron on board ship. 
Thirdly, from the loss of directive power in the compass needles, which loss 
increases their susceptibility to disturbing local influences. and renders them the 
less ab'e to retain their nominal meridianal direction. Now the object of this 
invention is to correct or remove these disturbing causes. To this end the 
patentee purposes, First, that the iron vessel when completed shall be depolarised 
and brought to the normal state of iron as regards its attractive power. 
Secondly, that the compass box with its card and gimbal shall be placed beyond 
the disturbing infil of the app or other soft iron employed on 
deck; and in order that it may be seen from a distance, say from ten 
to thirty feet from the steering wheel, like the dial of a clock, he furnishes 
it with a reflector placed at an angle of, say, forty-five degress to the 
compass box. Thirdiy, that in order to allow the compass needles to con- 
form to the direction of the terrestrial magnetic force in high latitudes 
they are to be made of a segmental form with their ends terminating at 
points that indicate the average angle of the dip. The depolarisation of the 
hull of the iron vessel he effects on the same principle as has been heretofore 
adopted in the depolarisation of iron bars in the production of magnets, but 
with the aid of batteries and electro-magnets instead of the ordinary horse- 
shoe magnets. 

229. J. W. EVANS, Norfolk-street, Strand, London, *‘ Construction of metallic 
cases or shells for the reception of op springs and elastic substances for 
= carriages and wagons and other vehicles.”—Dated 24th January, 





This invention consists in the construction of metallic cases or shells to 
receive spiral springs and elastic me nage for railway carriages, wagons, and 
other vehicles to be used for bearing and springs, draw and buffer 
springs, and these improvements relate to the application and employment for 
the purposes herein mentioned of spiral springs filled with wool and other fibrous 
materials, as patented by P. G. Gardener, December Ist, 1863 (No. 3007). The 
outer part or case is made of series of half cylinders, with movable interior pieces, 
pistons, or followers, formed with corresponding half cylinders, constituting 
together a cylinder or cylinders to receive, and thus prevent the spiral springs 
packed with elastic substances from deviating from a straightline, and to reduce 
the length of spring without the reduction of motion. The improvements also 
relate to placing or mounting the cases, cylinders, or chambers containing the 
spiral springs packed with elastic substances, on each side of the journal boxes, the 
parts being connected by a metallic bridge or yoke. Upon the side ofeach case or 
shell facing the journal box a recess is made to receive and retain india-rubber, 
or other elastic substance, constituting the clip or sides of the seat of the said 
spring cases, and which bear upon the journal boxes, and thereby to obviate 
and prevent injury to the said cases containing the springs from the effects of 
shunting or other sudden concussion to the carriages or other vehicles, and also 
to cause easy curving of the carriages furnished with springs of the a 
description. In the parts in which the ends of the springs rest recesses 
made the depth of the thickness or diameter of the metal springs used and formed 
to fit the unground ends of the spirals. 


232, W. K. HALL, Capt. R.N., Sheerness, ** Construction of boats.” —Dated 24th 


lanuary, 

The object of this invention is to construct boats which, when not required 
for use, may be folded so as to occupy comparatively small space. The patentee 
connects the stem and stern posts to the keel by joints, so that they can be 
folded over on to the keel, and he also connecis by joints to the keel stays or 
braces, the outer ends of which, when the parts are in position for use, bear 
against and support the stem and stern posts. The frames or ribs are secured 
in joints or sockets when required for use by pins and cotters, or otherwise, and 
they can be taken out when the boat is to be folded. He continues the ends of 
the frames or ribs, or some of them, above the gunwale, so as to form rowlocks., 
All these parts may be constructed of metal or wood, and he covers the whole 
with prepared canvas or other waterproof material laced or secured to the gun- 
wale. One or more air tubes may be fitted at each side, or other convenient 
part of the beat, which, when inflated, will act as fenders, and also as supports. 
—Not proceeded ‘with, 

252. H. GARDNER, Offord-road, Barnsbury,‘ Apparatus for cleansing the bottoms 
of ships, &c.”— Dated 25th "January, 1866. 

This invention relates to machinery or apparatus for cleansing the bottoms 
of ships and other submerged structures, The machinery or apparatus is con- 
structed and arranged as follows :—The inventor fits to the side of a vessel, in 
proximity to the ship or other st to be d, one or more supports, 
upon which a framing is hung or jointed to enable the framing to be moved 
horizontally to suit the curve of the body to be cleaned. On the outer end of 
the framing is a shaft on which a toothed wheel is mounted; this wheel is in 
gear with another wheel on a second shaft, driven by a band or chain from an 
engine on the deck or other part of the vessel. The first-mentioned shaft 
carries a series of wheels, the peripheries of which are shaped to receive links, 
or other like appliances, to which laths are connected. The laths are formed 
with or carry teeth, scrapers, or brushes which are caused to press against and 
remove all impurities from the structure. The laths pass round other wheels 
attached to another shaft at the extremities of side rods or bars, which are con- 
nected to the end of the framing before mentioned. These side rods are free to 
be moved by levers and chains, so as to bring the teeth, scrapers, or brushes 
against the structure. Although twoshafts are mentioned as carrying the laths, 
one only may be employed. The framing and parts connected with it can be 
raised and lowered or moved horizontally by suitable tackle to conform to the 
curve or shape of the structure. The degree of pressure the apparatus exerts 
against the structure can be regulated by rollers on the framing by spars (tele- 
scopic or otherwise) fitted with rollers, and by ropes or chains. The teeth, 
Scrapers, or brushes may be arranged side by side in one framing, or they may 
be arranged in separate framings. Instead of the framing being carried from 
the side of the vessel, it may be connected to an upright or uprights on the deck 
or other part of the vessel. The driving chain is caused to pass round a quad- 
rant or weighted wheel to keep it taut. In some cases the apparatus may be 
secured to the structure itself and driven by an engine or other means, either 
on that structure or not. The inventor suspends or fits a screen (say of net 
work) to catch or collect the refuse, which screen can be raised or lowered as 
required. This screen may be connected to the framing or to the structure ; or 
it may be sunk beneath the structure, and drawn up or otherwise removed when 
the work is completed, its position being indicated by floats. The vessel to 
which the machinery or apparatus is connected the inventor proposes to be pro- 

ied with p power, 80 as to move it along as the work proceeds, thus 
the work may be done horizontally, or, if the work is done vertically, a 
vessel will move forward after each up and down of the 
The laths may be fitted with springs to allow them to yield should they press 
too heavily against the structure. The Second part of the invention relates to 
apparatus for enabling a workman to examine the progress of cleansing. This 
apparatus consists of a rectangular case Open at the upper end, the other end 
being weighted to keep it vertical while in the water. The apparatus is 
lowered over the ship’s side to the part to be examined. In one or more of the 
sides of the case the inventor fits‘a sheet of glass, through which a workman 
can see. The inside of the case is provided with bars to serve as step rails to 
enable the workman to descend and ascend ; or other means may be provided 
for the purpose.— Not proceeded with. 
253. F. WISE, Chandos Chambers, Adelphi, “ Boxes or bearings of axles of rail- 
~ and other similar carriages.”"—A communication.—Dated 25th 


January, 1866. 
The patentee claims, First, the construction of axle boxes for railway and 














4 
HE 
ie 
g 
aut 


requiring his presence. 

to be used in commor with Se ae 
places belo’ plate carrying a hammer, strong spring, or other 
convenient means, connected by a wire, chain, or other means, with a crank or 
lever to the connection before described the handle and tablet. In 





spring before referred to.—Not 
256. J. H. JOHNSON, Lincoln's-inn-fields, London, “ Steam vessels.” —A communi- 
cation.— Dated 26th J 


This invention consists in a method of ing flat-b d 
vessels of light draught and great strength, the said vessels being fitted with 
two pairs of padale-wheels, Bat rept Ym me to each pair of wheels, the 
after pair of paddle-wheels being one-eighth larger than the forward pair. 

259. E. AMBROSE and W. BRADDON, Holloway, “ Apparatus for lowering 
boats.” — Dated 26th January, 1866. 

The patentees claim the combination for the purpose described of an upper 
and lower heam or stretcher, or only the latter, with two or more drop hooks, 
to which the boat is suspended, such drop hooks being simultaneously opened 
when required in order to disengage the boat by means of a elgeen, line, or 
rod, accessible from the boat, connected with lines or rods and bell cranks or 
other suitable mechanism, as described. 


260. W. H. E Sea. Great George-street, Westminster, “‘ Manufacture of rail- 
way bars.” —Dated 26th January, 1866. 

For the purposes of this invention, in constructing railway bars partly of 
steel and partly of iron, the steel is first rolled or formed with a flange or flanges 
and web corresponding to the section of rail desired to be made, whether for a 
double-headed rail of the ordinary construction, or for a contractor's rail. The 
channels or hollow spaces on each side of the web which joins the two heads or 
flanges of a double-headed rail, or which joins the head and foot ot a con- 
tractor’s rail, are to have bars of iron introduced, and the rail is then to be 
finished by rolling to produce the length and section desired. By these means 
the two heads or flanges of a double-headed rail, or the one head and foot of a 
contractor’s rail, may be composed of steel (either partly or entirely), and con- 
nected together with ith a web of the same material, whilst the two sides of the 
rail will be of iron. 








Class 3.—-FABRICS. 


Including Machi: and Mechanical Operations connected with 
in ae” Manufacturing, Printing, Dyeing, and Dressing Fa- 


201. e. , and E. P. HOLDEN, Bolton, “ Carding engines.”—Dated 
22nd January, 1866. 

The tees claim, First, the application of a roller or fan between the 
doffer and the rubbing roller of carding engines in the manner and for the pur- 
poses described. Secondly, the application of the combs described to the 
doffers of carding engines 4 which longitudinal spaces are left between the 
card teeth; and, Lastly, the application of an intermittent instead of an unl. 
form motion to the rubbing roller of carding engines, as described. 

210. J. STRINGER, Kidderminster, and G. BincH, Halifax, “ Printing yarns.” 
ated 22nd January, 1866. 

This invention relates to that method of printing yarns which is well 
known to the carpet trade as “ Whyrock’s system,” and where the threads are 

first wound on to a drum and afterwards printed upon by means of a colour 
trough and roller caused to pass underneath the drum in contact with the yarns. 
And these improvements consist in the means whereby the yarns or threads 
are wound on to the drum, so as to ensure their being laid together side by side 
more evenly and accurately than has heretofore been Cone. The means by 
which the patentees propose to accomplish this is to combine with the ordinary 
guide which may have been heretofore used for conducting the threads on to 
the drum, an instrument or finger-piece, which is caused to press on the 
surface of the coils of yarn which have been already wound on to the drum, 
and which at the same time, by means of a projecting guide piece formed on 
the underside of such pressure finger, acts upon each successive coil of yarn in 
such manner as to lay it evenly and push it up alongside of the p ding coil, 
the projecting edge or guide piece being bevelled or rounded off in order to 
ensure its gathering the thread correctly, and guiding and pushing it up to the 

quired position the p ig coil. 
. J. AMIES, 








“ Construction of cotton balls."—Dated 23rd 


213. N Manchester, 
Jan 


This invention consists in the application and use of a core made of paper or 
cardboard having a cor-ugated, ribbed, undulating, or other regular or irregular 
uneven surface, which corrug or vari of surface are employed to 
strengthen the core against vertical and lateral pressure. — Not with. 
221. W. HODGKINSON, New Lenton, near Nottingh e of fabrics 

in bobbin net or twist lace machinery.” "— Dated 23rd January, 1866. 

This invention cannot be described without refi to the gs. 

230. W. DORE, J. TAPLEY, and J. CORDWELL, —_ Manchester,‘ Appa- 
ratus to be employed in preparing cotton and other fibrous substances for 
spinning.” — Dated 24th January, 1866. 

This invention relates to that portion of apparatus employed in preparing 
cotton called the carding engine, and to that part of such machine termed the 
“ doffing comb” and comb stock, and the invention is designed to impart to 
the “ doffing comb ” the required rapid reciprocating or vibratory motion. The 
improvements consist in the application, adaptation, and use of a peculiarly 
shaped boss to act upon the combstock and to impart the required vibratory 
motion thereto.—Not p with. 

234. D. LORD, T. LANCASTER, and R. BENNETT, Great Horton, near Bradford, 

“ Looms.” — Dated 24th January, 1866. 

For the purposes of this invention, in place of what is known as the stop rod 
in ordinary looms, the patentees affix to the crank lever of the loom an arm 
having a point or toe, which, at stated periods during the motion of what is 
known as the working parts of the loom, acts upon an arm secured to a shaft 
placed under the said working part. Upon this shaft is also keyed a flat table 
which bears or supports an arm made or cast at right angles to and forming 
part of a lever placed on the front side of the working part. This lever works 
upon a centre pin secured to the front part of the working part, and has at the 
part extreme from the centre a circular flat, as well as a spring pressing upon 
the top of the lever to keep it in proper position. A stud is also provided (in 
connection with the usual break gear) of a suitable size to receive a hole made 
opposite to it in the working part before i The jon is as 
follows :—The loom being put in motion the toe of the arm affixed to the crank 
lever raises the circular flat in front of the working part by means of the flat 
table and intermediate lever, and allows the hole in the said working part to 
cover the stud in its usual traverse, but should the shuttle not be in its proper 
position, the circular flat at once drops, and prevents the hole in the working 
part from covering the stud ny being opposite the aperture, the or ordinarily 
used in the shuttle box and in with the y means of a 
finger lever indicating that the shuttle is not in the right Jy and thus 
breakage up of the warp or weft is prevented, the break gear being put into 
operation. The patentees also use a stop to prevent the attendant turning the 
loom the wrong way. 

238. G. HINCHCLIFFE, —— “ Machine & saving or covering the lists or 
edges of fabrics.” — Dated 24th January, 1866. 

This jon relates to hines to be loyed for saving or covering the 
lists or edges of fabrics to be dyed to prevent the said lists or edges from taking 
the dye along with the — of the fabric, and technicall 
and the invention consists in 
ees Se guides through which the list or edge of 
the fabric with the cord and the web or cover are caused to pass (a slit being 
formed in the guide or guides to allow the fabric to pass along) by which the 
list or edge and web are folded on the cord and placed in proper condition and 
position to be secured by thread or cord. 


250. J. A, CASTREE, Manchester, “ Looms.” —Dated 25th January, 1866. 

This invention consists in improved modes or methods of driving or pro- 
pelling the shuttle of a single loom, or the shuttles of a double loom, across the 
race of the slay. Instead of the ordinary under and over picking sticks and 
tappets and tappet shaft for propelling the said shuttle or shuttles, the 
patentee employs metal or india-rubber springs expanded or coutracted by 
levers acted upon by the movement of the slay, in connection with inclines or 
cams, ings are each held by a spring catch connected with each 
shuttle box, which catches are alternately released at the time required so as 
to release the spring on the side from which the shuttle has to be delivered, or 
from the sides of the ee of fabric when two er more pieces are woven at 
one and the same time, and this invention is applicable to both hand and 
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power looms, and also to looms having drop or revolving shuttle boxes for 
fancy patterns. 
Class 4~-AGRICULTURE. 
Including Agricultural ae a, Implements, Flour 
204, J. H. JOHNSON, Lincoln's-inn-fields, ‘‘ Reaping machines.”—.A communica- 
tion.—Dated 22nd January, 1866. 

This invention (the details of which are very voluminous) relates to a 
parts of such 


upon 
with in laying the ‘corn is 

has to a peculiar mode of driving or actuating the 
cutter whereby the ponte or eccentric and connecting rod 
Lee eee 





with.— Not 





Class 5.—BUILDING. 
anne Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
199. J, DaaeeS Glasgow, N.B., “ Water-closets."— Dated 22nd January, 


This invention relates to the constructing of water-closets in a simple and 
NS ee ee eee 
other situations. One of the discharge valves comprises a spherical piece, 
Se eee Gilet te auntie tn den os nae 
The spherical piece is held in a spherical box, lined or partially lined with 
leather, and formed in halves, and is turned wy barn of a horizontal spindle, 
to which a band lever is attached. The spindle has a small eccentric on it 
for opening the water valve or tap, and it has also on it a 
nected by a link to a lever which actuates the second valve. 


into a cylindrical sheli above, so that matters cannot 
its seat on a ring of rubber, or the like, fixed upon the metal 
this valve passes upwards through a stuffing-box, and is acted 
before mentioned ; but the lever has a certain play between shoulders 
on the 1ods, in consequence of which the first valve is opened and closed again 
— =~ | t_rcziaa tae both valves are never both open at once.— 
‘ot 
207. D. JONES and J. UPTON, _Speneeisaess, Snten, * Bolts for doors, &c.” 
—Dated 22nd January, 1866. 

In performing this i to apply to the head of 
the bolt a pepe met ww gy bare yd oon a knob yo gg Bae 
the under surface being provided with a slotted or harp. 
or foundation of the bolt containing the tubes or rings in which the bolt slides 
has a lock fitted therein, the catch of which gears with the slotted 
under the handle; thus when the bolt is driven home, and the handle pressed 
down, the lock fastens the bolt, which cannot be again raised without the 
application of a key, as it is constructed on the ordinary principle of the street- 
door lock.— Not proceeded with, 

215. T. BAKER, Station-road, Forest Gate, Essex, “ Sash fastenings.”"—Dated 
23rd January, 1865. 
This invention consists of a screw working in two threaded sockets, which 


i 





out or separated from one socket by means of a collar or other contrivance. 
The inventer fixes the socket to which the screw is attached to the inner sash 
and the other socket to the outer sash, and when the window is closed the two 
sockets are opposite, so that by turning the screw into the opposite socket the 
window is thereby most securely and closely fi d, which p draught 
and other se eg ee 

224. R, MORELAND, » Old-street, London, ** Construction of fire-proof floors 

Sor buildings.” — 23rd January, 1866, 

For the purposes of this invention framed iron girders are employed, which 
are formed and applied in the manner :—It is preferred to employ 
angle iron for the upper part of each girder, but flat or other sections of iron 
may be used; and the upper part is horizontal for a considerable length at the 
centre of the girder, whilst the two ends should be inclined. Usually the 
length of these inclined ends will be equal to the central horizontal portion, 
but this may be varied. two ends of the upper bar or girder are tied or 
connected together by a lower bar, generally of flat iron. At the centre of the 
length of the girder is an upright or prop fixed between the upper and the lower 
horizontal bars; there are also other uprights or props varying in number 
enetias S Sotem of the a? at each of Ro enin wt where the upper 
bar inclines from the horizon Inclined ties are passed from the bottom of 
the central upright or prop to ete of the upright props next to it. The 
parts are put together with rivets. In forming a floor and ceiling, when usirg 
these girders, wood fillets are placed continuously on the upper surfaces of the 
under bars of the girders in as long lengths as possible, and concrete is filled in 
to the level of the upper parts of the girders, so that the girders will be w' 

d in he on one side of a girder binding with the 
concrete on the other side. A ceiling is then made in the ordinary manner on 
the under side of the fillets. —Not proceeded with. 

254. D. JONES and J. UPTON, Commercial-road, London, “* Window fastenings.’: 
—Dated 25th January, 1866. 

According to these the entors propose to form a slot or 
grooved space in the bolt ‘of sufficient length not only to pass on to the catch 
but also to gear with a tooth fixed to the end of a flat spring; the front of the 
tooth is curved like a door bolt, and allows the bolt to pass over it, when it 
springs beck and thus secures the bolt from being drawn back, except from 
the inside of the window. This is easily effected by compressing the spring 
against the fixed hasp, when the bolt may be released.— Not proceeded with. 














Class 6—FIRE-ARMS.—None. 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; , Ornaments, Musical In- 
struments, Lamps, Man ‘actured Articles of Dress, de. 

203. T. ROWATT, jun., Edinburgh, “ Lamps for burning parafin, petroleum, 
belmont: other hydrocarbon oils without the use of a glass chimney.” = 
Dated 22nd January, 1866. 

This invention consists in applying to each burner two round-topped hollow 
cones or domes, one exterior and the other interior, both being so arranged as 
to produce two separate and distinct currents of air. The form of the domes 
resembles that of the ordinary dome, bat the openings for the flame to pass 
through extend entirely across the tops of the domes, and = 


domes are 80 con 
to the flame, and the interior dome rests on supports forming part of the dise or 
frame, from the centre of which the wick tube rises, and the perforations or 
openings in or between the supports are sufficiently large to admit of an ample 
supply of air passing upwards to the flame through the interior dome. Round 
the interior dome the patentee makes a number of perforations to admit a second 
current of air to pass upwards between the dome and act on the flame, and the 
effect of these outer and inner curreuts of air is to cause the perfect combustion 
required. 
206. W. C. JAY, Regent-street, London, “ Ladies’ dresses.” —Dated 22nd January, 
1866. 


This invention consists in inserting a strip or band of elastic material, about 
an inch in width, more or less, on each side of the front of the dress, running 
from the shoulder down the front to the waist ; also in inserting a similar strip 
or band of elastic material on each side of the back, running — the shoulder 
to the waist ; and a similar strip or band along each shoulder. These strips or 
bands will expand according to the figure of the wearer, and will at the same 
time allow greater freedom of movement.— Not proceeded with. 

248. i. COOPER and T. DUTFIELD, Victoria Park, and A. GIBSON, Southwark, 
* Piang '—-Dated 25th January, 1866. 

These improvements consist in constructing the back or wooed bracings 
hollow, by which arrangement there is buat little — a ~~ 4 
so near to the soundboard, a much firmer tone is effected. 
battins or bracings may be constructed of thin eed wood secured tee 
by _secams of gine or otherwise, so as to Stem a hallow tube-—JW grees 





Class 8—CHEMICAL. 


Including Special Chemical and P: Preparations, Fuel 
and Lighting Materials, and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Prunting, , 


Glass, Pottery, Cements, Paint, Paper, Manures, ol ee 
240. T. SPENCER, pate , London, “ Preparation of to 


Srom 
tein ow Rant ” — Dated 24th January, 1866. 

This invention consists in the application to soils of a ferruginous substance 
known as magnetic oxide of iron, or other mineral or artificial compounds or 
mixtures of the same, for the purposes of the growth and improving 
the of and also to prevent the insalubrious 
exhalations arising from sewage or other such offensive manures when applied 
to the land. 

191. A. F. MINEUR, Treguier, France, “ Manure.” —Dated 28th January, 1866. 

The patentee claims the exclusive use of manure prepared from the ashes of 














Ave. 17, 1866. 








minerals, &c."— 22nd % 5 
The coke formed by the combustion of any of the substances above mentioned 
{2 barped in f a with 
principles well understood, the heat so obtained being used for any desired 
purpose to which it result of such last men 
of combustion will be that after has been thereby removed, a 


purposes. 
digested, boiled, or heated in sulphurie acid, or in acetic or any analogous 
acid, or in any suitable mixture of such acids,—Not proceeded with. 
225. G. J. BENSON, Christian-street, St. George's-in-the-East, London, “ Manu- 
Sacture of beetroot sugar.”—Dated = January, 1866. 


to the present inventions, the crystals of raw beetroot sagar are purified, and 
the vegetable matters or impurities are removed therefrom, by which a very 
superior manufacture of beetroot sugar is obtained. Into any quantity of fine 
liquor or syrup of cane sugar of about 35 deg. of Beaume is stirred a quantity of 
raw beetroot sugar, so as to bring the mixture to the Same density as usual in 
the manufacture of stored goods, the object being that the crystals of the raw 
beetroot sugar shall not be dissolved, or as little as may be. The mixture, 
when heated by preference to about 170 deg. of Fah., is then run into moulds, 
where the same is allowed to stand for about thirty-six hours. Fresh quantities 
of fine liquor are afterwards to be applied, as is well understood, and finally, 
the sugar is to be dried in stoves. 
233. E. and J. TURNEY, Sneint Nottingh hire, “ Preparing and treat- 
 * hides and skins in the manufacture of leather.”—Dated 24th January, 
1866. 





By this invention the patentees are enabled to prepare hides and skins in 
from twenty-four to thirty hours. They first place in a vessel lime and water, 
or other liquid or semi-fluid agent ordinarily used in unbairing skins and hides, 
or in preparing them for fleshing. This vessel may be of any required shape 
and size. In this vessel they employ a wheel, which is mounted so as to be 
capable of revolving, and is{provided with paddles, pallets, or dash boards, which, 
as the wheel revolves, work or pass through the liquid or agent contained in the 
vessel. The wheel may be of any desired circumference. They place the 
hides or skins in the vessel, and then communicate rotary motion to the wheel 
by hand, or by steam, or by other power, the wheel acting on the liquor in the 
vessel, and causing it to act on the hides or skins and loosen the air or epidermis 
rapidly. The hides or skins remain in the vessel until they are ready for cob- 
bing and fleshing. 

235. J. M.' WATT, Glasgow, “ Composition for coating materials and structures.” 
—Dated 24th January, 1866. 

This invention has for its essential object the coating of such substances as 
iron and other metals or materials so as to preserve them from decay. 
According to one mode of manufacturing the said coating composition it is pre- 
ferred to employ about tweive parts by weight of sulphate of soda to sixteen 
parts of Portland, Roman, or other suitable cement; these two ingredients are 
thoroughly commingled together in a paint mill, or in any other well-known 
manner, after which some silicate of soda is added, as well as a portion of 
boiled linseed oil and paraffin, when, if necessary, the composition may be 
again passed through the mill, so as to effect a more thorough admixture. 
The proportion of these ingredients vary with the nature of the purpose to 
which the composition is to be applied. The composition under this mode of 

reparation, being in a liquid state, is ready to be applied by means of a 
rush as an ordinary paint to any purpose for which it is intended.—Not pro- 
ceeded with. 

258. J. M. A. MONTCLAR, Glasgow, “ Improvements in the manufacture of mate- 
rials or compositions for decolorising or purifying saccharine or other 
liquids, and for making paint, blacking, and foundry blackening, and in 
apparatus therefor.” — Dated 26th January, 1866. 

An important part of this invention consists in forming the materials or 
compositions into grains of any convenient regular form before carbonising or 
calcining them, instead of reducing them to a granular condition after the car- 
bonisation, as hitherto practised. The grains are, by preference, made of 
regular forms, in order to be easily distinguishable from the irregular grains of 
ordinary animal charcoal, whereby detection of adulteration of one with the 
other will be rendered easy. This improvement is applicable to charcoal sub- 
stitutes already known, as well as to the substitutes of improved composition 
comprised in the present invention. 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


195. T. HuTTON, Derby Bank, “ Improvements in submarine telegraph cables, 
and in submerging and raising submarine telegraph cables."—Dated 20th 
January, 1866. 

In carrying out this invention the inventor places around the core a layer 
of india-rubber or gutta-percha, and over the layer of india-rubber or gutta- 
percha a layer of cloth. Over the said layer of cloth he places a second layer 
of india-rabber or gutta-percha. In submerging the cable made as described 
he surrounds it wholly or if part with a casing or jacket of cork; or he 
attaches bladders or bags to it at intervals; or he otherwise diminishes the 
specific gravity of the cable by attaching buoyant materials thereto, so as to 
give it a specific gravity little greater than that of the water into which it is 
submerged, On the cable being payed out from the ship carrying it it falls 
very slowly through the water, and either sinks down to the bed of the 
ocean or becomes stationary at a given depth, according as its density more 
or less approaches that of the water in which it is submerged.—Not proceeded 
with. 

222. F. WIBRATTE, Paris, “ Improved vehicle for carrying the electric wires in 
submarine telegraphs.” — Dated 23rd January, \866. 

This improved apparatus is intended to serve as a vehicle for the conducting 
wires of electricity in submarine telegraphy, and consists of a series of tubes 
supported or carried by a chain constructed for the purpose. It is made of 
iron or steel, and consists of articulated pieces, each of the links bearing a tube, 
in which are contained and protected the electric wires, being connected by a 
pair of rings, in which they turn freely and fold back one on the other.— Vot 
proceeded with. 





Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
94, C. BARTHOLOMEW, Doncaster, ** Apparatus used in getting coal.”—Dated 
11th January, 1866. 

This invention cannot be described without reference to the drawings. 

95, R. MATHERS, Leeds, ‘* Toothed wheels for gearing shafts, axles, and spindles.” 
—Dated \\th January, 1866. 

For these purposes, in order to make toothed wheels, cog or spur wheels and mitre 
or bevel wheels, which shall in their working with ordinary metal wheels pro- 
duce less noise than when using gearing composed of toothed wheels wholly of 
metal, the patentee constructs toothed wheels in the following manner :—On 
the outsides of each wheel he employs plates or discs of wrought or cast metal, 
and between these two outside plates or discs he employs a series of discs partly 
of sheet metal and partly of leather, or of hide or of skin or of paper, preferring 
that the inner metal dises should be of zinc, or of other comparatively soft 
metal, though discs of hard metals, such as are used in forming the two 
outside dises, may be employed. When forming the outside discs of cast metal 
he prefers to cast them with the teeth thereon, and he further prefers that the 
discs of thin metal used intermediate of the outside discs or plates should be 
stamped or cut out with the teeth thereon, and such is the case in regard to the 
dises of leather or of hide, or of skin, or of paper, so that when a series of discs 
composing a wheel are pressed and held together by rivets or otherwise, the 
teeth of the wheel may, at most, require to be dressed ; but if preferred the 
cutting of the teeth may take place after combining and fixing the several 
discs together. 

96. W. A. RUDLING, Canton-street, Poplar, *‘ Apparatus to be used for protecting 
property from fire and thieves.” — Dated \\th January, 1866. 

The object of this invention is to protect buildings of all kinds from the 
ravages of fire and the depredations of thieves by means of electrical communica- 
tion by insulated copper wires carried under the street in cast iron pipes, and 
conveyed to a suitable office or station in which fs an alarm bell to call 
attention, and an indicating dial to point out whether it be thieves or fire from 
which the buflding isin danger.—Not proceeded with. 

99, W. EASSIE, Great George-street, Westminster, “ Pile shoes.”—Dated 12th 
January, 1866. 

This invention consists in so constructing pile shoes for wooden piles that the 
ointed body and the straps are separate pieces, and are not welded together, 
but are applied to the pile and affixed thereto separately. In pile shoes for the 
ordinary kind of single piles, the inventor casts a sultable number of dovetail 
snags, slots, grooves, or fillets, upon the sides thereof, for the purpose of re- 
ceiving the dovetail bevel or bent ends of the straps or tail pieces, so that the 
cast iron point or body of the pile shoe may be secured firmly to the pile. For 
the purpose of fixing the shoe to the pile, square or round holes are punched 
through the straps or tail pieces.—Not proceeded with. 

102. aah + WALSH, Brentwood, “ Cocks, taps, and valves."—Dated 12th January, 
866. 

These improvements have special reference to high pressure cocks, taps, and 
valves. The inventor employs a grooved or triangular spindle furnished with 
knob or top for the convenience of being pressed, when it is desired to open the 
tap, cock, or valve. On the said spindle is fitted a brass or other metal barrel, 
fitted with a valve at its upper and lower ends, Between these Valves is the 
aperture of the outflow pipe. ‘To the bottom of the grooved or triangular 
spindle above named is fitted a small valve, which is opened by pressing the 
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holders of the Suez Canal Company has just taken place at Paris, 
M. de presiding. The report gave an account of the con- 
dition of the works, which were stated to be going on satisfac- 
eA The during the last year have been a little over 
40,000, 0008. , and the total of the sums expended to the 30th of 
June, 1866, nearly 168,000,000f. The resources which the company 
may reckon on for the completion of the works are estimated at 
150,000,000f, a sum considered quite sufficient to support the 
outlay still to be made. ; 
A RastRoap Sotp By Avction.—The foreclosure of the 
Mississippi and Missouri Railroad mortgages has just been com- 
a a sale under the superintendence of the Master in 
, in pursuance of a decree. The first division, consisting 
of the road between Davenport and Iowa City, and Wilton Junc- 
tion and Muscatine, together with all the ro stock, shops, &c., 
was knocked down at 1,000,000 dols. to Mr. E. Cook, who represented 
the Chicago, Rock Island, and Pacific Railroad Company. He had 
only one competitor, who made one bidding. Mr, Cook was also 
the fo ag of the Oskaloosa division, from Muscatine West, at 
300,000 dols. (the only bid); of the land granted to the company 
by the United States, about 475,000 acres, for 200,000 dols. ; and 
of the re lot, the western division of the road, from Iowa 
City West, for (600,000 dols. The only competition beside that 
noticed for the first division was upon one quartersection of theland, 
which was started at one dollar acre, by a gentleman from 
Polk county, and it was run up to thoes dollars per acre, and struck 
off to Mr. Cook. The sale certainly gave the Chicago, Rock Island, 
and Pacific Railroad a great bargain; but as the road had to be sold, 
they had as good a claim as any other party.—Davenport Gazette. 
SteaM Ro.iers.—As Lord John Manners has undertaken to 
institute inquiries respecting the practice which now obtains in 
France of crushing down the fresh metal used for forming and re- 
pairing the streets of Paris by steam machinery instead of with 
the valuable horses ‘and c: es of the public, it may not be 
uninteresting to our readers to learn the details of the arrange- 
ments at present entered into by the municipality of Paris for that 
en gr gg firm of E. Gellerat and Co., No. 12, Rue Ollivier, 
ave taken out, both in England and France, a patent for the 
steam rollers now used in France, and have entered into a contract 
with the Prefect of the Seine to keep seven of those machines at 
the disposal of the city of Paris, and in working order for six 
years, in consideration of a yearly payment of not less than £4,000 
ayear. Should, however, the value of the work required from 
these rollers, which are to be paid according to their weight and 
the distance travelled over by them, not amount to £4,000 a year, 
then the ratio of payment is to be proportionably augmented. 
Each roller is to be attended by an engineer and a stoker, and at 
night by a guard, at the cost of the contractors, who are also to 
find fuel, the city of Paris supplying water. The price paid for 
this service is 45 centimes per 1,000 kilos. per 1,000 square metres 
of road gone over by day, and 50 centimes per night. The rollers 
are always to be in readiness to operate on any of the streets 
of Paris within the fortifications, and on the roads of the 
Bois de Boulogne and the Boisde Vincennes. By the aid of these 
machines the — of the roadway through St. James’s Park from 
Pimlico to Pall Mall, which lately Set. about ten days, during 
which time numerous valuable private carriages were dislocated 
and wrenched, and numerous valuable horses lamed, while the road- 
way was obstructed by poles and trestles, disposed so as to compel 
the public to perform the work where it was most distressing to 
— it, might have been crushed smooth in a single night at a 
ess cost than the wages of the workmen now employed in direct- 
ing and assisting the forced labour exacted from the light equipages 
of the public. A single one of these rollers, hired from and main- 
tained by Messrs. Gellerat at a cost of £600 a year, would at once 
illustrate in our parks the advantage and value of the French 
system of road making.—Pall Mall Gazette. 


THE GREAT NoRTHERN CoaL TraFFic.—During the past week 
the first portion of the new coal depét in course of erection by Mr. 
Samuel Plimsoll at King’s Cross Station has been opened for busi- 
ness, and as the dept when complete will materially alter the 
conditions under which this trade will be carried on, a brief notice 
of its peculiarities will be acceptable to those engaged in the trade. 
It is now some years since Mr. Plimsoll directed attention to the 
serious destruction which results from shooting the coal into the 
bays; the proportion of coal reduced to the condition of small coal 
by the fall amounting in some cases to 13 per cent., and averaging 
from 8 to 9 per cent. Since the trade has been in the hands of 
merchants and coal owners this disadvantage has been strongly 
felt, especially by the latter, many of whom have preferred to 
have their trucks unloaded with shovels from the open sidings 
rather than incur this serious loss, although the sidings are ina 
tuation so i ible that the dealers object greatly to go there. 
At the new depét the coal is made to glide gently from the bottom 
of the trucks into the sacks, so escaping breakage as completely as 
if it were shovelled, and with probably less than half the amount 
of labour; the situation of the depét, too, being south of the 
Regent’s Canal, is greatly superior to either of the others, being 
nearer to London, and escaping the steep ascent and descent 
involved in climbing the bridge over the canal. The small here 
made varies from 2 to 3 per cent., and the coal sent out is in much 
larger condition than from the old depéts. The connection with 
the old coal-yard is by a substantial girder-bridge of 90ft. span, 
and a viaduct of twenty-six arches. The viaduct itself has the 
peculiar feature of being down hill in both directions—full and 
empty. This is by taking advantage of a fall of 5ft. in 
the lay of the ground, and having the piers of the viaduct higher 
on one side than on the other. So greatly are the advantages of 
the new plan —— that the applications for accommodation 
were two and a-half times greater than the place was capable of 
affording. The whole of the depdt will consist of fifty sidings. 
Those completed have been allotted by Mr. Plimsoll to Mr. 
Herbert Clarke, Messrs. Rickett and Smith, the Wombwell Main, 
the Wharncliffe, the Old Silkstone, the Thorncliffe, the Elsecar, 
the Strafford, the Swaithe Main, and the Edmund’s Main 
collieries. Seventeen to eighteen tons per hour can be weighed 
into sacks at each siding. The sidings, which are parallel, are 
supplied with full trucks by a traverser working across them at 
the rear, and as the trucks are emptied at the other end, over the 
weighing bench, they are cleared by a second traverser, the floor- 
ing of the road for which forms a long shed, under which the vans 
stand during the process of loading. Considering the activity 
which has prevailed during the last few days, it is doubted by 
some whether when the whole is finished horse power traversers 
will be sufficient to keep all the sidings supplied. Probably as 
many more sidings as are now completed would exhaust this 
motive power, and steam traversers would then be found needful. 
It will give some idea of the value of the land taken for this depot 
to say that the leasehold alone of the St. Pancras Foundry, the 
site of which will only take seven sidings, cost £14,600. It is a 
bold scheme, and well deserves the success it has met with. Some 
of the coal-owners have expressed their willingness to assist Mr. 
Plimsoll in its further extension.—Mining Journal. 








Monrtor Enctne Rooms.—In describing the Miantonomoh a 
of direct ventilation 
rendered the stoke-holes fearfully hot, an we pointed out that 
this was a more or less serious objection to the system. Our views 
have been confirmed by learning our American advices 
during the late trip of the Monadnock to the Pacific Coast, w 

e vessel was in the torrid zone, the thermometer reached 145 deg. 
to 150 deg. in the fire-room, and 125 deg. to 130 deg. in the engine 
room. is extreme heat developed several cases of active spinal 
am, attended with violent convulsions, but none proved 
ta 


Nayvy Rrots.—The introduction of foreign labourers at the 
tunnel now cutting at Markbeach on the Surrey and Sussex Junc- 
tion Railway has been the cause of much excitement and ill- 
— amongst the English miners and labourers working there, 
and after sundry cases of assault, there was a general onslaught on 
the foreigners on Sunday night. Their huts were broken up soon 
after midnight, they were beaten, turned out regardless of sex or 
condition, and in many cases were robbed. Some two hu 
French, Germans, and Belgians, made their way to Edenbridge. 
By the efforts of the police the fugitives were temporarily collected 
in the contractor’s yard, where they were supplied with food, and 
kept from further attack. The police are still kept in readiness at 
several points near for fear of her outbreak. At one time it 
was feared the military must be called in, and a special train was 
kept in readiness. Fortunately they were not needed. Nine of the 
navvies implicated in the attack have been brought before the 
Tunbridge magistrates, and five of them committed for trial. 

Tue Scotcn Iron TRaDE.—The iron trade at present is in a very 
unsatisfactory condition— not in one department only, but in all its 
branches, from the most elementary to the most advanced. No 
difference has taken place in the produce of our pig iron since the 
beginning of the lock-out, and the works appear to be going on as 
they have been doing for some time past. Changes have taken 
place, but the reduction in the manufacture remains about the 
same, the average being about 10,000 tons a week. This has now 
continued for eight weeks, and we regret to say there is no indica- 
tion of an increase at any of the works, or any additional number 
of furnaces being put on blast. The employers appear to 
have as, little contidence in the present state of the iron market 
as in the production of the coal required. On the other hand, the 
colliers and miners at work are dissatisfied, and express themselves 
strongly on the subject of the late reduction of wages, while they 
are keeping, as a general rule, at the restricted hours of labour. 
This reduction in wages has enabled the coal-masters to reduce the 
price of coal. The malleable works around Glasgow are in a great 
measure working at least four days a week. The orders are, how- 
ever, very slow in coming in, the demand not being great cither 
for home or foreign consumption. We understand that Mother- 
well, Mossend, Calderbank, and nearly all the works in the 
neighbourhood of Coatbridge, are somewhat similarly situated. 
The warnings for a reduction of wages have not, we believe, been 
issued yet. The fact of three of the leading works in England 
having withdrawn the notice of reduction, has caused those 
masters who were wavering to re-consider the matter. The only work 
as yet on strike, so far as we have been able to learn, is Dundyvan, 
near Coatbridge, but there are only about fifty men receiving 
support from the union, the rest having all got employment at the 
other works, and this support is at present derived from the dis- 
trict by a weekly levy of 3s. from workmen belonging to the union. 
The men on strike are in receipt of 10s. per week, which they 
have received regularly since they went out; but should the reduc- 
tion become general throughout the country, there will be no 
attempt made to strike, as all the workmen are perfectly aware 
that current prices are not what they have been. Hitherto the 
meetings of the employers have not, we believe, been of a very 
satisfactory character. What they may do in the course of the 
week is a subject for future consideration, and will likely depend 
in a great measure on the money market, or, what is of as much 
importance, the prospects for orders. 

PRESENTATION OF A TESTIMONIAL TO Mr. T. D. Ripiey, C.E.— 
On Monday a testimonial was presented to Thomas Dawson Ridley, 
Esq., the engineer to the contractor (Mr. Ritson) of the Thames 
Embankment north, contract No. 2. The proceedings took place 
at the London, Fleet-street. On the silver salver, forming part of 
the testimonial, was the inscription—‘‘ Presented with a silver tea 
and coffee service, together with a timepiece, &c., to Thomas 
Dawson Ridley, Esq., C.E., manager of the Thames Embankment, 
contract No. 2, by A. W. Ritson, Esq., the contractor, the 
members of the staff, workmen, and friends, as a mark of their 
esteem. London, August 13th, 1866.” Mr. W. Stevens acted as 
secretary. The articles were manufactured by Mr. Walker, silver- 
smith, of High Holborn. At the dinner which took place on the 
occasion about forty gentlemen sat down, Thomas Gabriel, Esq., 
in the chair; L. M. Tatham, Esq., in the vice-chair; there being 
present, among others, Messrs. A. W. Ritson, Ridley, sen., 
Gabriel, jun., T. Weeks, D. Robinson, Silk, B. Cooke, Young, 
Appleby, Mallett, C. Murray, A. Dobson, J. Oliver, Clausen, 
Walker, Stevens, &c. The chairman, after the usual loyal toasts, 
said he had much pleasure in meeting his honoured friend, Mr. 
Ridley, on such an occasion. During the two years he had been 
associated with him he had found him a man on whom the utmost 
reliance could be placed. He had succeeded in carrying out one 
of the most important contracts of the day, and he believed the 
time was not far distant when he would be classed amongst the 
most eminent engineers. The contract was now coming to a 
conclusion, and he had much pleasure in presenting the tésti- 
monial to him as a small mark of the esteem of those who pre- 
sented it. Mr. Ridley expressed his surprise at the very kind 
reception given to him and the very handsome testimonial pre- 
sented. He was much gratified at receiving such a mark of their 
approbation, and he accepted it with humility and thankfulness. 
It was not the fate of every man to receive the praise of his fellow- 
men in his lifetime; and locking around him it was with pride he 
saw so many of his friends there, and also his employer, Mr. 
Ritson. He could assure them that whatever were his actions 
they fell short of his intentions. He had known Mr. Ritson for 
twenty years, and during the progress of the Thames Embank- 
ment he could truly say that he had been treated by him 
with the kindest consideration. He had founc him to be a man 
with a noble heart and open hand. While he had done his duty 
to his employer, it was uliarly gratifying to find that the 
merchants who had supplied the timber, iron, stone, bricks, 
cement, &c., were satisfied with his conduct. In carrying out the 
contract there had been no bickerings or disputes, and he had got 
around him the most friendly men. He believed the work would 
do them credit, for there had been no scamping. The Metropo- 
litan Board of Works might think that they were carrying out the 
Thames Embankment, or Mr. Bazalgette might think that he was, 
oreven Mr. Ritson might fancy that he was constructing it; but 
they were all wrong, for it was the workmen who were entitled to 
the credit of it. Mr. Ritson, however, would have his name 
attached to one of the greatest and most endurable works of the 
time. The vice-chairman proposed Mr. Ritson’s health, to which 
Mr. Ritson responded. Mr. Young proposed the toast of the 
Metropolitan Board of Works, and the vestries and district boards 
of the metropolis, coupled with the name of Mr. Walker, of St. 
Andrew’s, Holborn, to which Mr. Walker responded, and stated 
that it was the local boards who returned the Metropolitan Board 
of Works; and while that board carried out the great works, of 
which historians would write, in the manner they had done, the 
local boards would not let them want for money. Mr. Silk, of the 
Penryhn Granite Company, proposed the toast of the staff, and 
those working on the Thames Embankment, coupled with the name 
of Mr. W. Stevens. Mr. W. Stevens responded to the toast, and 
proposed that of the Press, which was responded to by Mr. John- 
ston. After some further proceedings the party broke up, after 


spending a most pleasant evening. 
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in the harbour of Ancona on The disaster is 


Tue ArronpaToRE.—The Italian iron-clad ram Affondatore sunk 
the 6th of August. 
mainly attributed to the fact that 


battle of Lissa, She has proved herself a thoroug! sea 
boat in every lying much too low in the water, i 
tremendously with small provocation. As she now lies in a 
harbour, within a short distance of the Government and in 


shallow water, an attempt to raise her will be forthwith, 
which will probably be crowned with success. She will require to 
be almost remodelled before shecan be considered fit for sea. Her 
name Affondatore, “The Sinker,” has pot but too appropriate, 
of course not in the sense intended by her sponsor. 

REVOLVING IRONCLAD Forts.—The recent gunnery experiments 
upon the turret of the Royal Sovereign and the recent engagement 
with the Spanish ironclad squadron at Callao have proved almost 
beyond a doubt that the of revolving turrets is one which 
merits great attention. Such being the case, it remains yet to be 
determined whether the system cannot be developed on a much 


more extended than its most sanguine supporters ever 
expected. A plan has been recently submitted to the authorities 
of the ‘Admirsity and War Department which, although bold in 


idea to the very extreme, commends itself for its simplicity. It is 
a ae civil engineer in Portsmouth that revolving iron- 

forts should be erected on the foundations now in course of 
construction on the No Man’s Land Shoal and the Spit and Horse 
Sands, the forts upon which are intended to defend the roadstead 
known as Spithead. It is perfectly clear that if three men can 
turn with ease one of the turrets of the Royal Sovereign, although 
weighing 130 tons, a revolving ironclad fagt could be turned with 
equal ease by powerful hydraulic machinery, even though weigh- 
ing as much as 4,000 or 5,000 tons. At all events, the scheme is 
worthy the consideration of the authorities, and might fairly be 
left to the turret committee or to the chief engineer at Portsmouth 
dockyard to report upon its practicability. It is proposed that 
the diameter of these forts should be 213ft., being the same as 
that of the top course of the present foundations, having a double 
curvilinear sectional form, such form being it is believed, preferable 
to that of a quadrant or that of an angle of 45 deg. e forts 
will have two tiers of 600-pounders mounted on an upper and 
lower tier, each containing sixteen guns, or ee eng in all, and 
will revolve on three lines of rails with conical wheels, the wheels 
themselves being connected in the most powerful manner with the 
platform above, which, in reality, will form the foundation upon 
which the whole of the ironclad superstructure of the fort will 
rest. The guns will stand one immediately over the other upon 
an iron gallery, each two being separated from the others by iron 
divisions to avoid the possibility of accidents. The approximate 
weights would be as follows:—Wrought iron casing, 2,000 tons; 
backing, framing, &c., 1,500 tons; thirty-two 600-pounders, 1,000 
tons; total weight to be turned by hydraulic power, 4,500 tons, 
Ample space will be provided within the forts for barracks, 
magazines, &c., but it is intended that a staircase should be 
erected in the centre, with an ironclad look-out tower forming its 
roof. The time for providing ourselves with old-fashioned 
batteries is gone by. We must now avail ourselves of iron, steel, 
or if there be any other harder and more durable metal known, to 
keep out the ponderous shot and shell which are about to come 
into use.—Army and Navy Gazette. 

AMATEUR BOILER-MAKING, AND THE ReEsutt.—On the 28th 
ult. a boiler Me ag sor at the Pinnox Colliery, Tunstall, Stafford- 
shire, causing the death of two men and severe injuries to eight 
others. It came out at the opening of the inquest that the boiler 
had been made under the direction and from the patterns of the 
engineer “Ts at the colliery, a man named Dale, whose 
knowledge of boiler-making was evidently very slight. The 
Government Inspector of Mines, Mr. Wynne, stated that the 
explosion was caused by the imperfect construction of the boiler, 
but recommended that an experienced engineer should be em- 
ployed to examine the boiler, and Mr. R. D. Longridge, the chief 
engineer of the Boiler Insurance Company, ter, was called 
in. At the adjourned inquest, on Wednesday, Mr. Longridge 
made the following report of his inspection : — I made an exami- 
nation of the boiler on the 1st inst., and found the entire shell 
had been projected by the explosion about 100 yards from its 
original position, and the flue, with the front end, about 150 
yards in the —— direction, the latter flattened on one side by 
the fall. The boiler appears to have been about 364ft. long and 
9ft. in diameter, made of jin. plates, with a hemispherical end at 
the back, but flat at the front end, the plates of the latter being 
about in. thick. This end was strengthened in the upper part 
by five gusset stays, secured to the first plate of the shell by three 
fain. rivets. The lower part was without any stay whatever, 
and was, moreover, materially weakened by a manhole I7in. by 
12}in., without any strengthening ring. The boiler has been con- 
structed with a return flue to the front end by means of angle 
iron 3in.  j jin., this flue being about 3ft. 4in. diameter at the 
furnace end, but reduced to 2ft. 7in. at the other end leading to 
the chimney. It had been partially supported by three bar stays 
from the upper parts of the shell, oat also by three transverse 
plates on the under side, but not attached to the latter. There 
must, therefore, have been considerable vibration of the flue when 
at work, it having no attachment whatever to the back end of the 
boiler. This vibration would tend to fracture the angle iron ; 
and it is evident from the appearance of the iron that a fracture 
about 18in. long had taken place in the lower et of the right-hand 
angle iron ring previous to the explosion. The iron throughout 
appears to be of fair average quality. The boiler was provided 
with a float, to indicate ,the height of the water, which, from a 
line on each side of the shell, had evidently been much below the 
ordinary working height, and very little above the level of the fur- 
nace crown, but the latter shows no indication of having been over- 
heated. There were two safety valves, 4}in. diameter, which, with 
the weights at the ends of the Com would give a pressure of about 
36 Ib. per square inch on the valves. According to the evidence of 
the engineman, the steam gauge very shortly before the accident 
indicated 35 lb. ca, and notwithstanding steam was blowing 
off freely from both valves, it continued to rise rapidly. It is 
probable, therefore, that at the t of the expl the pres- 
sure would be about 40 lb. per square inch, which would be quite 
sufficient to produce the effects observed. There is no difficulty 
in arriving at a conclusion as to the cause of this explosion. It is 
obviously attributable to the mal-construction of the boiler, which 
not — without efficient stays, but was seriously weakened 
by the large hole cut out for a manhole at the front end. Even 
for a pressure of 201b. per square inch the boiler could not have 
been considered safe as the vibration of the internal flue must 
sooner or later have caused fracture of the angle-iron where at- 
tached to the end plate, and been attended with similar results. 
In short, the boiler was of a most objectionable construction, and 
to this alone the explosion is attributable. In reply to a juror, 
Mr. Longridge said he had met with other boilers of the same 
construction, and he could refer to one which exploded after it had 
been at work a few days, as this had done (at the Pinnox Colliery, 
where the explosion occurred within three days after the boiler 
commenced work). Dale, the engineer, said the boiler was copied 
from one made by Cresswell, of London, and there were several of 
the same kind at work on the colliery, some with as high a pres- 
sure as 50]b., but no complaint had been made of any of them. It 
was also shown in evidence that neither the whistle nor the water 

e of the boiler in question had acted except when made to act. 
ere was no evidence to criminate any person, and a verdict of 
accidental death was returned. 
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NerrHeEr on ’Change in Wolverhampton on Wednesday nor in Bi?- 
mingham yesterday (Thursday) was there a very large attendance- 
As regards the Wolverhampton meeting the paucity was accounted 
for by the fact that the annual races for that town were proceed- 
ing, and the majority of the ironmasters evidently preferred con- 
sulting the betting than the order book—which last would 
not, even if they had attended the meeting, have been very well 
filled —for the nonce. 

The reports which have been received from the iron and coal 
masters are not of a cheering character. Trade remains very dull, 
but the slight improvement in the demand, mentioned last week, 
keeps up. The improvement, however, is not such as makes 
holidays inconvenient. The workpeople have not, therefore, been 
begvelaed the annual holiday which they hold during the Wolver- 
hampton races. reely any works resumed operations until 
yesterday morning, and in certain of those cases only portions of 
the machinery have been set on, whilst in other instances whole 
works will be kept closed until next week. The best feature of 
the trade at the present time is the tolerably good demand which 
is — experienced from Canada for all the descriptions of 
finished iron usually required by the consumers in that country. 
The merchants who do the best trade with that dependency are 
giving out orders that are affording work enough to keep several 
works in active ——. There is a steady but quiet demand for 
best iron for the United States. The home market is good for gas 
strips with gasometer sheets and sheets for galvanising purposes; 
but plates for boiler-making are again becoming slack in demand, 
and nothing is yet being done in ship plates. Prices are open to nego- 
ciation, but they keep tolerably oo, A few orders that usually 
come here are going into North Wales, where they are being 
accepted some five shillings a ton (for certain descriptions) under 
the prices that woul required here. 

Pig iron is selling in only few cases, and in but small lots, but 
the reduction in the make has been so large that stocks are not 
accumulating ay 

Coal is very slow of sale, and many colliers are beginning to 
feel the clutch of that grim phantom Want. As a proof of this 
there are upwards of one hundred more in-patients in hospital 
than at this time last year. 

Mr. W. Bates, of the Ravensdale Ironworks, Tunstall, has sus- 
pended payment, with liabilities amounting to a little over 
£100,000. The immediate cause of the failure is some recent 
severe losses sustained by Mr. Bates, aided by the very serious 
depression of the iron trade and the unfavourable condition of 
the iron market. Again, the workmen at the Ravensdale Works 
were a “striking” work, and caused considerable loss. 
The debts secured amount to £57,000; unsecured, £47,000. A 
dividend of about ten shillings in the pound will probably be 


id. 

The Lawton Iron and Steel Company (Limited), Shropshire, 
have also suspended. At a meeting held in Shiffnall last week 
it was resolved unanimously—‘“‘ That in the opinion of this meet- 
ing it is expedient that the Lawton Iron and Steel Company 
(Limited) should be dissolved.” The affairs of this company are 
not likely to affect the iron trade to any serious extent. From 
the commencement the concern has been a losing speculation, and 
the shareholders therefore came to the decision just given. A 
petition for winding-up will shortly be presented. 

Hardwares do not seem to improve. In Birmingham business 
remains in pretty much the same condition as last reported; and 
in Wolverhampton there is very little change. At Willenhall the 
lock-makers report trade quiet, and at Bilston much more could 
be done if the order books were better filled. At Dudley, Sedgley, 
and the adjacent localities the respective industries remain rather 
depressed. At Wednesbury and Darlaston, however, there is 
more activity, owing to the decision of the Metropolitan Railway 
Company to lay down steel rails, The Crewe Works will doubt- 
less carry off the greater portion of the contract, but the fixings 
are to be supplied by this district. In other parts of the district 
there is nothing new to report. 

Messrs. David and William Brown, gun-barrel makers, London, 
and Victoria Works, Smethwick, have failed, in consequence, it 
is alleged, of a breach of contract, arising out of some undertak- 
ings with America during the late war. A commission has been 
- out to that country to examine witnesses. Liabilities doubt- 
w 

Siemens’ furnaces are being brought under the notice of the 
Birmingham manufacturers in an attractive form. The principle 
has been for some time in successful operation at Mr. Russell’s tube 
works at Wednesbury, midway between Birmingham and Wolver- 
hampton, where it was examined with great interest by many 
members of the British Association iast year. With a view to 
bring it more immediately under the observation of the manufac- 
turers at their own doors, Mr. Hackney, Mr. Siemens’ chief 
assistant, has put up a small furnace, and has applied it to the 
making of steel. The heat which is got up is excessive, and 
unless the regenerator were watched the fire-brick furnace in 
which the converting pots are placed, and indeed the pots them- 
selves, might become fused. In the furnace to which the regene- 
rator is applied the pots are placed side by side, their bottoms 
resting on thin layers of coke dust, instead of, as in the ordinary 
converting furnaces, being placed in — holes. By this means 
a great saving of room is ere, also, the melting-pots 
have solid bottoms, and not, as usually, loose bottoms. In- 
stead also of the loss of time which in the old method 
takes place in the annealing of the pots, by Mr. Sie- 
mens’ plan the pots are annealed in a small muffle 
furnace heated on the reversing principle of the regenerator. 
By this means the pots can be got up to a white heat, and they 
can be put into the furnace in that condition, by which means it 
will be seen that the actual process of melting the metal com- 
mences earlier than by the es | method. The fuel by Mr. 
Siemens’ principle being gas, the heat can be moderated with 
ease ; then the size of the furnace saves a great deal of room in the 
converting shops, and by the use of inexpensive slack coal, instead 
of costly coke, a great saving in cost in conversion would be 
effected in the West Midlands if the process should be applied here 
to steel conversion. Then there is the bearing which the | cg weed 
has u the vexed question of the duration of coal. these 
considerations should combine to make the furnace as exhibited in 
Birmingham an object of considerable interest in this district. 
But the condition of monetary affairs will prevent it from re- 
ceiving at the present moment all the attention that it deserves. 

The Metropolitan Railway Carriage and Wagon Company, we 
learn, will pay a dividend of 10 per cent. for the year. 

The re an price of money, as we have many times said, 
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PAST WEEK—THE CoaL TRADE AND THE PAST WEEK'S SHIP- 
MENTS—-TH¢ GLasGow CoTTroN MARKET—CorTTron YARNS AND 
Preck Goops— LAUNCH OF THE VANGUARD — LAUNCHES BY 
Messrs. Top AND MoGrecor AND Messrs. KILPATRICK AND 


MoIntyrE— THE STIRLING GasworKs —-THE Bonwninc- 
ToN Suecar Rerisine CompaNy—TrRiaL TRIP oF THE TuG 
STEAMER ADMIRAL. 
THE pig iron market has been dull and inactive since this day 
week ; prices rather in favour of hg . To-day ednesday) a 
few parcels done at 51s. 1d. and 5ls. 3d. cash. e quotations 
are as follow ——.4 Mixed Nos. Warrants, 5ls. 3d. to 
5is. 44d.; No. 1, G.M.B., 52s. 9d. to 53s. 3d.; No. 3, 51s. 6d. to 








52s. ; errie, No. 1, 64s.; Coltness, No. 1, 62s.; Glengarnock 
(at Ardrossan), No. 1, 59s. 6d. to 61s. 
The shipments of the week are in rather under those of the 
— ing week of last year. Foreign and coastwise were as 
low :— 
Ports. Foreign. Coastwise, Total. _ 
Tons. Tons, Tons. Tons, 
Glasgow .. «+ «+ 1,897 ee 1,421 ee 3,318 ee 1,007 
Port Dundas.. .. _- oe 83 ee 83 ee 15 
Bowling .. «. «+» _ oe 365 ee 365 ee 336 
oo ee 1,586 ee _ oe 1,586 ee _ 
Ardrossan .. .. 1,034 .. 1,573 .. 2,607 4. 4,740 
Irvine .s «+ os -_ eo _- o - oe 85 
Troon ss ce ve 30 oe 170 oe 200 2 
At cc ek C4 Mle ws. « WE os — 
Grangemouth® .. 1,182 ee 580 o 1,762 oe 1,688 
Lt ae ce oe GIT oe 50 ee 2,227 os 3,918 
Alloa & Chariest’nt _ ee _ eo _ ee -- 
Bo’nesst .. ss se _ oe 137 ee 137 oo 1,098 
Burntisiand .. .. _- +» No return. .. - ee 2 
Total «se «+ 7,906 oe 4,554 «- 12,460 ee 18,198 


* Besides 300 tons sent to Leith for 
t 45 tons sent to Leith for transshipment. 
} Besides 260 tons sent to Leith for transshipment. 

In manufactured iron we have no change to report since our 
last. Iron exported to the following ports last week:—From 
Glasgow to Caen—pig, 140 tons; to Calcutta—pig, 100 tons; rail- 
way, 724 tons; to mbo and Tuticonin—bar, 4} tons; casti 
8} tons; ton; stoves, } ton; to Dieppe—p' 

146 tons; to Havana— pig, 40 tons; cast piping, ty tod boiler 
lating, 12 tons; to Kurrachee—cast standards, £190; to Leg- 
0: .—pig, 465 tons ; cast pipes, 51 tons ; wort sieves, 1 ton; 
to Mon pig, 220 tons; bar, 60 tons; wro ht anchors and 
chains, 11# tons; to Montreal and Quebec—malleable, 1} tons; 
wrought nails, 1} tons; to Manilla—bar, 130 tons; cast pipes, 
3 tons, ditto, hollow ware, 4} tons ; plate, 23 tons; to New yen 
ig, 475 tons; to Port Chalmers, N.Z.—pig, 150 tons; bar, 
0 tons; cast boiler, £1 10s.; wrought nails, oe: galvanised, £350; 
to Port Saide—cast pi 250 tons; to St. Thomas—cast hollow- 
ware, 4} tons; ditto, sugar pans, £100; to St. John’s, Newfound- 
land, Quebec, and Montreal—pig, 100 tons; bar, 137 tons; cast, 
24 tons; wrought bolts, 4 ton; ditto, nails, £110; ditto, ploughs, 

; malleable, }# ton; to Rangoon and mein—bar, 148 tons; 

—— 24 tons; hoop, 34 tons; nail rod, 37} tons; sheets, 2 tons. 

‘rom Greenock to Demerara—cast mill roller, 3} tons; hoop, 1} 

tons; to Newfoundland-—pig, 10 tons; cast manufactures, 13} 
tons; wrought nails, 13} tons; chains, 14 tons; hollow-ware, £27. 
From Ardrossan to Cb: rg—pig, 109 tons; to Nantes—pig, 165 
tons. From Grangemouth to tzic pig, 650 tons; castings, 
6} tons; to Dunkirk—pig, 428 tons; to Odense—pig, 130 tons; to 
Rotterdam— pig, 300 tons; to Stockholm—pig, 170 tons; to Stral- 
sund—cast pipes, 25 tons. From Leith to Antwerp—pig, a quan- 
tity; to Copen! &e.---pig, Ngee to Hamburgh—pig, a 
quantity; to M —pig, 110 tons; to Roterdam—pige a 
quantity; to Stettin—pig, a quantity. 

Coals have been in moderate demand during the past week for 
home use and for export. There has been no c e in the quota- 
tions, as will be seen from the followi putees ¢-ieai, main and 
common hard, for chipping, per ton of 20 cwt. laid down, 8s. 6d.to 
9s.; best splint, 9s. to 9s. 6d.; Wishaw household, for shipping, 9s. 
to 9s. 6d.; dross, laid down, 5s. 6d. to 8s.; household, best quality, 
delivered, per wagon of 24 cwt., 12s. to 14s.; second qualities, 
delivered, per wagon of 24 cwt., 10s. to 13s.; steamboat, detivered 
per wagon of 24 ewt., 10s. 6d. to 12s, 6d.; gas coals, per ton of 

ithe following advices of coal shi 

e following advices o pments show an amount s 
below those of the co ing week of last year. The — 
are :— 


Ports. Foreign. Coastwise. 
Tons, Tons. 
645 .. «. 2,975 .. 


Glasgow «2 «+ «+ 
Port Glasgow .. »«. — 
Greenock* (2 weeks) 3,473 
Ardrossan 


ie san 
2,787 «. 
GB ce os ée 
9,344 .. 
Wa’ a ce 


+ a ae oe 
ee ~~ aeaeped 
i s acael or de 2M seed 


Total .. 11,757 +. «15,672 oe 

* Besides 690 hhds. foreign. 
Coals exported to the follo ports last week:—-From G 
to Colombo, &c., 4063} tons; to Havana, 280 tons; 
tons; to Montreal, i 


_ 
165 tons, F th to Chrietisaia, 208 tonas. 
tons, From to istiani 5 
o Gotbenbu 
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the transactions have been unimportant, Considerable 
ee enaae er ae tak eet avo, 
al spinners are still under contract for forward delivery. 
Exported from the Clyde last week:—Twist, 34,900 lb.; coloured 
do, 32,210 1b.; thread, £2,484 value. 

Our piece goods market has been Mas’ A a oes the past 
week, prices ruling in favour of ‘buyers. acconets the business 


done was very limi and in some cases lower prices have been’ 
accepted. e quote 11°°’s, 12s. 43d. to 12s. 6d.; 12°%’s, 14s. ; 
14°°’s, 18s. to 18s. 3d.; and 16°°’s, 21s. per piece. 


On the 10th inst. a new iron screw steamer, built and engined 
by Wm. Simons and Co., was launched from the London Works, 
Renfrew. She is named the Vanguard, and is intended for the 
salt trade. A sister steamer will be launched for the same owners 
in a few weeks by this firm. 

On the afternoon of the 14th inst., at three o’clock, Messrs. Tod 
and McGregor launched from their Ry ta at Partick, ascrew 
steam yacht named the Ibis, for F. C. T. igne, Esq., of Craig- 
nish Castle and Parlington, Milford, Yorkshire. Her dimensions 
are :—Length of keel and forerake, 105ft.; breadth of beam, 20ft. ; 
depth, 124ft.; tonnage, 198 tons, owners’ measurement. She will be 
fitted with a pair of direct-acting inverted trunk engines, 30-horse 
power nominal, and a lifting propeller, with a full fore and aft 


schooner rig. Her deck work is constructed ager of mahogany. 


and teak, with brass mountings, and below she be furnished 
in beautiful style; the saloon, state rooms, bath rooms, pantry, and 
other conveniences for the family, being placed in the body of the 
vessel, with accommodation for officers, engineers, and crew. 
the same day there was also launched from the building yard of 
Messrs. Kirkpatrick, McIntyre, and Co., Port Glasgow, a fine 
modelled barque, of the following dimensions :—Length, 135ft. ; 
breadth of beam, 24ft.; depth of hold, 14ft. 6in.; tonnage, about 
370 tons, builders’ measurement. The vessel has been built for 
Henry T. Stams, Esq., of London, and will be commanded by 
Captain James A. Butting, late of the Speedwell. She was named 
the Hopeful as she moved off by Miss Isabella Kirkpatrick, of 
~~ Bank, Port Glasgow. 

ery extensive additions have lately been made to the Stirling 
Gasworks, including a new gasometer, 72ft. in width and 21ft. in 
depth, together with extensive buildings for the greater 


Mp ieee eee 
per [cent on jincome ‘or 
the past half year. 


On Monday the North Wales section of the Potteries, Shrews- 


bury, and North Wales Railway was opened for passenger 
goods traffic, having been satisfactorily by the Government 
. The line was made by Mr. S. France, and extends 


at present es far as Llanymynech, a distance of about eighteen 
iles,-with branches up to the Breidden and Naut Mawr Hills, 
which. contain inimense quantities of limestone, rock, and road 
metal. The’ Potteries section of the line, which terminates 
at Market Drayton, there forming a junction with the North 
Staffordshire system, is now in course of construction, and when 
complete, will, by aid of the Cambrian Railway, which it joins at 
ynech, form a direct communication between the South 
Wales district and the Potteries. The district between Shrews- 
bury and Llanymynech, hitherto unknown to railway travellers, 
was visited by immense numbers of visitors during the a7. 

In last week's ENGINEER a brief account was given of the start 
ing of a new blast engine at Ebbw Vale; we now give a more 
detailed description of the construction of the engine which is 
intended to blow to three or four new furnaces. The steam 
cylinder is 72in., and the blowing cylinder 144in., with 12ft. 
stroke. The fly-wheel is 30ft. in diameter, weighing 45 tons, with 
wrought iron shaft 19in. square, weighing 8 tons. The air Pipe is 
6ft. in diameter, delivering into a regulator 40ft. long and 14ft. in 
diameter. The massive piston rods are made of the best Bessemer 
cast steel. The beam is 40ft. long, and 7ft. by 6ft. deep at the 
needle, made from the Pontypool cold blast iron. The directors 
of the Ebbw Vale Company (Limited) are well known for the 
encouragement they always afford to new improvements and 
scientific discoveries, andjthere is little doubt that the large expen- 
diture they have incurred in the erection of this engine will be 
ultimately repaid. 

It is satisfactory to be able to state that the application made a 
short time since to the Court of Chancery for the appointment of 
a receiver for the Brecon and Merthyr line has been withdrawn. 
The debenture holder on whose behalf the application was made is 
perfectly satisfied with the mode in which the company’s railway 
are aged. This termination of the threatened proceedings is 





dation of the works. Pipes for the supply of Cassewayhead and 
Cambusbaron are at present being laid down at great expense to 
the company. 

The Bonnington Sugar Refining Company, Leith, belonging to a 
limited liability company, opened on Friday. The refinery is con- 
structed on a plan similar to the house of Messrs. John Walker 
and Co., Greenock, but much less in size. The directors of the 
company, on the ion of the opening, gave a handsome dejeuner 
to the various contractors. The contractors for the work were 
nearly all Greenock firms, and included Messrs. Allan and Mann, 
builders; Messrs. Blake, Barclay, and Co., engineers and archi- 
tects; Messrs. Wm. Adam and Co., coppersmiths, makers of 
vacuum pans and heaters; Messrs. Peter Bell and Co., plumbers. 

On Saturday last a very large party of, ladies and gentlemen 
were invited by the directors of the United Steam Towing Com- 
pany (Limited) to accompany their handsome new tug: steamer 
Admiral on her official trial trip. About 150 friends complied 
with the invitation. The weather being very fme throughout the 
day the entire proceedings passed off most satisfactorily. The 
steamer was built by Messrs. Heppel and Co., on the Tyne, for the 
United Company, she being the twelfth vessel composing their 
towing fleet on the Clyde. The Lights were run in seventy-five 
minutes, being a speed equal to 12} miles per hour. The vessel 
proceeded through the Kyles of Bute. 


WALES AND “THE ADJOINING COUNTIES, 
(From our own Correspondent. ) 


THe WetsH Iron TRADE: Jts Present Position and Prospects : 
Contracts under Execution : The Home Demand—Pic IRoN—THE 
Tin Pirate TRADE—THE STEAM AND House Coat TRapEs— 
_TAFF VALE RalLway DivipeND—NeEwport Gas Company— 
THe PorTreries, SHREWSBURY, AND NoRTH WALES RAILWAY— 
Tue New Buiast ENGINE at Eppw VALE—THE WITHDRAWAL 
OF THE CHANCERY PROCEEDINGS AGAINST THE BRECON AND 
MERTHYR RAILWAY COMPANY—SALE OF THE USKSIDE WORKS—~ 
CoaL DISCOVERIES IN NORTH WALES. 


Tue change which has taken place in the condition of the iron 
trade of Wales since our last report is very trifling; in fact, hardly 
worth mentioning. The quarter is advancing without any material 
improvement taking place, as anticipated by some parties, and 
they begin to believe that to look for any decided movement for 
the better is nothing but hoping against hope. On the other hand, 
there are a great many who consider that the commencement of a 
reaction has already began, and that it only requires patience and 
»rudence for things to become bright once more. Those are doubt- 
os over sanguine, but yet in a great measure they are right, as 
the advices received from abroad continue to be of an encouraging 
character. ‘* Rome was not built in a day” is an old saying, and 
it cannot be expected that the iron trade, after undergoing such 
a fearful ordeal as it has, will become characterised with any great 
amount of activity for some time to come. The Welsh trade has 
been particularly fortunate in steering so safely through the 
tornado with which the general commerce of the country has been 
visited. Unlike the other iron-producing districts of the kingdom 
there has not been more than two or three small failures from the 
commencement of the crisis up to the present date. This isa 
pretty conclusive proof that Welsh makers have conducted their 
Casinos on bond fide sound principles. It must be admitted 
that the general trade of the district is decidedly bad at 
present, yet the works are fairly employed, taking all cir- 
cumstances into consideration. American orders are coming in 
a little more freely, but not quite so well as expected. There are 
some good Russian contracts in course of execution, and more 
orders are looked for from the markets of Northern Europe. The 
affairs in connection with the eastern trade are more encouraging, 
and specifications from that quarter may fairly be expected to be 
given out in the course of a short time. With the other foreign 
markets there is no alteration to note in transactions. The home 
demand is extremely quiet, and as there is no probability of the 
bank rate of discount being reduced for some time, many buyers 
who are in immediate want of iron will be compelled to give out 
orders under the prevailing disadvantageous circumstances. The 
pig iron demand is still dull, and the make has been reduced con- 
siderably. 

The inquiry for tin plates is looking up; the demand keeps 
tolerably good, and the future is hopeful. No alteration in 
quotations. 

The steam coal trade is characterised with unabated activity. 
Although the requirements of the markets of Southern Europe 
are a little less, they are still taking considerable quantities. 
There is every appearance of the foreign demand continuing brisk 
whilst Welsh steam is getting daily more in favour with the inland 
markets, in proof of which might be noted the vast increase in the 
quantities conveyed by rail inland. Now collieries are bein; 
opened in various parts of the district, and operations are carrii 
on as extensively as possible. The local demand for house coal 
has slightly improved, and a tolerable good trade is done coast- 
wise. 

The directors of the Taff Vale Railway intend, at the forth- 








coming half yearly meeting, to recommend a dividend at the rate | 


of nine per cent. per annum, for the past half year. ‘ This will be 
at the same rate as for the previous half year, whilst in the corre- 
sponding half of last year the dividend was at the rate of ten per 
cent. per annum. ‘ 

The half yearly meeting of the ‘Newport Gas Company was held 


at the company’s offices on Mortiay last, Mr. T. Gratrex, in the | 


e increase in 


chair. The report which was adopted, showed a 
in the past 
A dividend 


the coal carbonised and the quantity of the 
half year as compared with the previous year, 





the more satisfactory because, under the best of circumstances, 
the appointment of a receiver is fraught with many disadvantages. 

The Uskside Ironworks, -Newport, the property of Mr. John 
James, which for many as past have proved so successful under 
the able management of Mr. Huzzey, are about to change hands. 
The works have been purchased by two London gentlemen, and on 
and after the lst September they will be carried on under the title 
of the Uskside Company. 

The Galchoy and Northop Coal Company (Limited) have suc- 
ceeded in finding the main coal, three yards thick, by boring. 
This discovery proves a considerable extension northwards of the 
Buckley, Maesgrey, and Northop Hall e of coals, and there is 
no doubt but that those coal seams ondilieg nearly the whole of 
the flat country surrounding Northop. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

ProcrEss OF Dock Works aT LIVERPOOL— STATE OF TRADE: 
South Yorkshire and Sheffield--NortTH-EASTeRN RaAILway -- 
GrimsBy Docks, &c.: The Banshee—NortTH-EASTEeRN DIstTRICT: 
Pile, Spence, and Co. (Limited), dc. 

SomE interesting data were stated at the last meeting of the 

Mersey Docks and Harbour Board, with reference to dock exten- 

sion at Liverpool. It appears that during the year ending June 

22 there was expended on the Liverpool docks in new works, 

£260,226; on repairs and maintenance, £85,900; and on conser- 

vancy account, &c., £27,000: making a total of £373,469. On the 

Birkenhead side there have been expended, on new works under 

the act, £138,395; on additional new works, £64,133; on repairs 

and maintenance and stock, £29,430—total, £231,959; grand 
total of expenditure in the year on the Liverpool Dock Estate, 
£605,428. As regards the works on the Liverpool side, we may 
observe that the extension of the north river wall has progressed 
satisfactorily during the past year, and has now reached the point 
at its northernmost extremity adjoining which the Government 
ropose to construct a heavy casemated fort. The sheet piling in 
ront and rear of the wall has been driven for a total length of 
2,102ft., and the masonry is laid in for a length of 2,052ft. The 
foundation work has involved 18,856 cubic yards of excavations, 
taken out to the level of 12ft. 9in. below Old Dock sill, and the 
masonry built amounts to 51,067 cubic yards, This quantity 
includes the extra masonry involved in raising the wall to 34ft. 
above Old Dock sill, and constructing a heavy parapet not 
intended by the original design. The face masonry from the level 
of 7ft. above Old Dock sill, as well as the whole of the parapet 
wall, is built of cyclopean blocks of granite of the strongest and 
most massive description; and the lower portion of the work, as 
well as the body of the wall, is of the red sandstone of the district. 

The river wall north of the Canada basin has now been raised 

throughout its length of 3,267ft. from the level of high water, or 

20ft. above Old Dock sill, at which it had stood for some years, 

to 26ft. above Old Dock sill, and is further surmounted, for a 





length of 3,164ft. by a massive granite parapet and coping carried | 


to a height of 34ft. above the same level, the remaining portion 
being in course of construction. A granite retaining wall has also 
been built for a length of 2,687ft. and a terrace 20ft. in width 
formed for the same distance. 

There has been an average demand of late for hard coal from 
the South Yorkshire district, both for London and southern mar- 
kets, and for the stations on the Great Eastern Railway the in- 
quiry has been much larger. The coldness of the weather has 
given an impetus to trade here that has scarcely ever before been 
known in the summer season. The tonnage of hard coal for ship- 
ment at Hull and Grimsby is very good, and we may also quote 
an increasing demand ‘for hards for the manufacturers of 
Lancashire, and also for Leeds and Sheffield. The iron furnaces 
both in Lincolnshire and also those in the neighbourhood of 
Barnsley are taking more coal and coke, and there is a probability 
of trade being more active in this direction as more furnaces get 
into operation on the banks of the Trent. The iron trade is more 
active than it has been for some weeks past. Owing to a change 
in the state of the Canadian markets there has been more activity 
in cutlery and some departments of the steel trade at Sheffield, 
and a few other branches are favourably affected. There is un- 
fortunately no improvement to notice in other distant markets, 
or in the home markets. With the Continent business is as yet 
extremely dull, though the cessation of hostilities may cause a 
partial revival in some of the Continental markets before long. 
Orders from the home districts continue to be on the whole much 
below the average, especially as regards articles of domestic use. The 
unsatisfactory state of the weather is increasing the dulness 
caused by the dearness of money and other causes, and orders are 
more scanty than for a considerable time past. Some few houses 
in the steel trade are doing a good business, but notwithstanding 
the improved demand for America, the steel trade must be de- 
scribed as, on the whole, dull. The railway companies have 
latterly since the financial panic given out orders more sparingly. 
The demand for steel for agricultural implements and other pur- 
poses is small. A fair quantity of steel is being shipped for Canada 
at the present time. ons houses are’ doing moderately well in 
the large gun trade, and there are fair orders for steel shot and 
shell. There is very little doing in heavy armour plates, but a 
moderate demand for plates for general shipbuilding. In nearly 
all the lighter branches of trade business is small. The Miners’ 
National Association is holding meetings in the district to agitate 
for the eight hours’ movement, and states that during the last few 
months they have added nearly 3,000 members to the association, 
chiefly in Derbyshire and Nottinghamshire. 





The North-Eastern Railway Company is about to re-mount the 


wire rope on thejmachinery for Gothland incline on 
the Malton and ey. railway. The incline is about one mile 
long, with a ent 1 in 14, and has been abandoned since the 

ing of the Ellerbeck deviation last year. This deviation, 
however, is on a ent of 1 in 45 for about three miles, and it 
is deemed desirable to re-construct the old route as an alternative 
one in case of accident or stress of mineral or other traffic. 

The ci-devant blockade runner Banshee has made a trial trip on 
the Humber, which was pga satisfactory to her new owners, 
the Manchester, Sheffield, and Lincolnshire Railway Company. 
The vessel has just left the yard of the Humber Ironworks 
Company, where under the superintendence of Mr. W. Scott, the 
manager, she has received a complete re-fit and many structural 
improvements. The Manchester, Sheffield and Lincolnshire Com- 
pany has resolved on proceeding in the course of a few days with 
the enlargement of the Grimsby fish dock. The pontoon is to be 
extended 400ft. 

In the North-Eastern district the colliers are stated to be work- 
ing pretty well upon the whole. 

At a meeting of Pile, Spence, and Co. (Limited) Mr. Nicholson 
submitted a balance-sheet of which the following are the principal 
items :—Assets ~Freehold and leasehold estate, £74,599; amount 
expended towards completion of ironworks, &c., £11,472, making 
a total of £86,070. Since June, 1865, there had been a further 
expenditure of £21,829, making an aggregate of £107,901. From 
this he deducted £4,400 for depreciation, leaving a balance under 
that head of £103,501. The purchase-money of the steam fleet 
and other vessels stood on the 30th June, 1865, at £251,192. A 
large amount had since been expended on these vessels. Two 
ships were sold, which realised £28,375, and one vessel—the 
Harvest Queen—went down. On the ships sold there was a loss 
of £9,102, making atotal loss of £47,000. There was a depreciation 
of 10 per cent., leaving the nominal value of the vessels £193,533. 
If these vessels had to be realised by fixed sale there would be 
further loss of not less than £48,000, reducing the value to £145,000. 
The stock-in-trade, consisting of stores of the dockyard pee | 
amounted to £53,000, a great portion of which would bet 
at their full value ; he estimated them at £40,000. The ships now 
building he valued at £38,000, but payments had: already been 
made on account of them of £18,000, leaving a net asset of £20,000. 
The suspense account was the heaviest item, amounting to 
£47,737. The liabilities of the capital account amounted to 
£254,257. Nine thousand of the shares were held by the old firm, 
who were unable to pay ‘their last calls. This accounted for 
£27,000, and left a on of £9,000 on account of those calls. 
The liabilities to creditors amounted to £282;000, of which £116,000 
was secured on steamers, and’£166;000 was unsecured. Deducting 
the liabilities from the assets, there remained a nominal surplus of 
£125,000. With regard to the steamers he had framed his esti- 
mate in the knowledge that they: were keld by creditors who 
would not force themselves’ on the market, but would hold the 
vessels until they could be favourably realised.. Trade at Hartle- 
pool continues dull, in consequence of the strikes in manufactories 
and shipyards, 
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CoppeR—British—cake andtile,| £ s. d. £58. dj) £ 8s. d. £ d. 
per seeceeseceses eoe| 81 0 0.. 0 0 0) 85 0 0.1. 0 6 O 
Best selected. 82 0 0.. 84 0 0} 88 0 0... 0 0 O 
Sheet ..--+-+ 86 0 0.. 0 09 0} 99 0 0..91 0 0 
BottomS.scesesecs 909 0 0..91 0 0) 94 00. 9 0 0 
Australian, per ton 84 0 0.. 88 0 0] 88 0 0... 91 0 0 
North American .. 000... 000) 000. 000 
Spanish Cake .... eoccee| 79 0-0. 0 GO 0] 00 6 Os. 0-0 8 
Slab. for prod. 96 percent. ..| 75 0 0.. 0 0 0| 78 0 03. 0 0° 0 
YELLOW METAL, perlh. ......| 9 0 74 O 0 8 0 O7}.. 0 0 8 

IRON, Pig in Scotland, ton......| 2 11 3 cash 14 3 cash. . 
Bar, Welsh, in London ...... 75 0... 715 0} 715 0,. 8 0 0 
Wales......+. 65 0.. 610 0} 700.75 0 
Staffordshire... | 8 10 0.. 815 0] 810°0.. 815 0 
Rail, in Wale8 ....--seeeseee 6 5 0.. 610 0} 70°00. 75 0 
Sheets, single in London ....| 1010 0.. 6 0 0) 1010 0.. 1015 0 
Hoops, first quality 910 0.. 915 6) 910 0.. 915 0 
Nailrods....+ s10 0.. 815 9) 810 0. 0 0 0 
Swedish ..s.- 1010 0.. 11 5 0} 14 15 04. 12 0 0 
LEAD, Pig, Foreign, per ton 1910 0.. 0 0 9 1810 0.. 18 15 0 
English, W. B......e+ee. 22 5 0.. 2215 0} 2015 0.. 0 0 O 
Other brands .. ee --| 20 0 0.. 20 7 6| 19 5 04.1910 0 
Sheet, milled ....sseccesecs 21 00.. 0 0 0} 2000. 000 
Shot, PAtENt ..esevescccvece 24 00.. 0 0 0} 2210 0...0 0-0 
Red OF MINIUM...ceeeececeee 22 0 0. 0 0 0) 2015.0... 0 00 
White, dry.... Pe Be eee ee ee 
ground in Oil....+ceeees oe | 29 0 0, 32 0 0] 20610 0.. 0 0 O 
Litharge, W.B....cccccscsees 2415 0..25 0 9| 2800.. 00 0 
QUICKSILVER, pe* h0t. eeeeceee 619 0.. 7 0 0} 718 6. 8 0 0 
SPELTER, Silesian, perton......|) 19 0 ¥.. 0 0 6) 22 5 6...0 00 
English sheet ......sesesee2| 28 0 0.. 29 O 0) 2710 0., 0 0 0 
White zinc, powder..........| 9 0 0.. 0 0 0] 000. 000 
STEEL, Swedish faggot ee. tt wee. & = @ 
Keg. ccccccesecece 000.. 0 09 0] 15-0 0... 00 0 
TIN, Banca, per ton 400. 00 0 440., 000 
Straits, fine—cash .. oo 31610... 317 0) 49 0. 410 0 
Prompt 3 months ........| 317 10.. 318 10} 412 0... 0 9 0 
English DIOCKS ..+ssesereeees 400... 4 5 0] 413 0... 4144 0 
Bard cocccecccececeseress 410... 4 6 0} 414 0. 015 0 
Refined, in blocks......+... 43 0.. 4 8 0} 417 0.. 418 6 

TINPLATES, per bx of 225 sheets 

IC COKE. .ccccccsccecscccccs 16 @.c § 7 O] 8 8 6G. 0:0 @ 
IX ditto. .cccccccceccecescce 110 0. 113 O} 1 8 6. 000 
IC charcoal ....scccccecsece 112 0.. 113 0} 1.8 6. 000 
IX ditto. .eeeeees seececccces 118 0 119 0} 114 6. 00 9 








150, Leadenhall-street, London, Angust 15th, 1864, 

S1r,—Since this day fortnight there has been little to note of an encouraging 
nature in the iron trade. The works in the North of England, with the excep- 
tion of the Stockton Iron Companies (Limited) and the Hartlepool Malleable 
Iron Company, at Hartlepool. with which we are connected, are closed: and 
there seems as little prospect as ever of an adj of the diff 
between master and men. 

In Staffordshire most severe depression prevails, and the high rate of dis- 
count and slackuess of orders are doing great mischief amongst the weaker manu- 
facturers, 

In Wales the trade is quiet; but, except in the case of one or two concerns, 
cannot be considered exceedingly depressed. The demand for rails, which may 
be considered the backbone of the Welsh trade, is pretty good, and most of the 
works are taking new contracts, and had good orders in hand prior to the 
recent crisis. 

In Scotland the malleable ironworks are short of orders, especially as regards 
plates and angle iron. The pig iron trade there is hopelessly depressed, em- 
barrassed. and demoralised. 

The maintenance of a high rate of discount, and destruction of credit, tend 
essentially to hurt the iron trade ; and the reason is obvious. Railway exten- 
sion becomes limited ; gas, water. sanitary, and building projects are retarded, 
and the general demand of the country is lessened. 

The hope of the iron trade lies in the speedy removal of these disabilities. 

PLATES and angles are in moderate request, 

RAILS continne to be in good demand. 

BARS are dull, 

SPELTER flat. 





Yours faithfully, SHAW and THOMSON. 


PRICES CURRENT OF TIMBER. 














1866. 1865. 1866. 1865, 
Per load— £ 8.2 8 |£ 68 £ 8 || Perload— 4s4ue Leh 
seeseveeeeeJO O11 © |12 0 1310 || Vel. pine, per red Cc. 
Quebec, red pine .. 3 5 415] 310 415 || Canada, Ist quality 17 1020 0 18 028 0 
yellow pine.. 215 310] 215 315) Qnd do... 121014 0 13 01410 
St. John’s N.B.,yel.. 0 0 0 0) © O O © || Archangel, yellow.12 013 0 13 1014.10 
Quebec,onk, white... 5 0 510) 5 5 6 O Petersburg yel.. 1010 12 | 11 013 0 
" ~4 5 415/310 410) Finland ....... 8 ©10 0 8°61010 
»00 0/0000 emel ..........5 0 0 0 (10 015 0 
310 5 0| 310 5 © || Gothenburg, yel... 9 01010, 10 O11 0 
310 6 0'3565 wh. 8090909 
2 5 310/| 215 3 10 || Gefle, yellow...... 10 0 10 10) 10101110 
3 5 310| 410 4 0 ||Soderbamn ...... 910101) 91011 0 
>3 5 310| 3 5 3 10 || ChristianiaperG. | 
2.0 210] 210 215|| 19%. by3 by 9$18 022 0/18 0293 0 
$10 8 10 610 & 20 | a yellow .... | 
0150 0 eck plank, Dnt. 
00001000 0\| pert fet} O16 1 4 O11 8 
5.0 6 0| 710 8 0 || Staves, per standard M. 
; 7/0 8 0|-810 910 || Quebec, pips...... 80 0 85 0 60 065 0 
D-als, gptrmne oe ‘ puncheon 20 0 21-0) 18 019 0 
Quebec, whuspruce 019 0/14 018 0 || Baltic crown 
BtJohn.whs spruce 13 01510|18 015 0} pipes } 2000 210 0/200 0 280 0 
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LITERATURE. 

relative to Submarine Telegraph: a Branch 

“Gemma ang’ go By Joun Macrytosx, {CR London : 
yard Stanford, 6, Charing Cross. 


@ mere commonplace, the assertion that a further ex- 
pot of some a years may, in due accordance with 
of the times,” our deep-sea ere? 

oles, ag at present constructed, in the light of an inordi- 
expensive and comparatively inefficient means to the 

in view, sounds probable enough. But there are many 
which, when brought forward in support of this as- 
sertion, render the latter something more than a simple 
ion. The telegraph engineer has good grounds 
; confidence that copper, of the best and purest de- 
isthe most economical and eflicient material for the 
ucting wire of submarine cables ; but the same con- 
nce catinot be entertained in relation to the other sub- 
‘which enter into their constitution, nor even in 
to the genere! system of construction which has 
) prevailed in the manufacture of cables intended 
in deep water. Thus much, probably, would be 
peed conceded by every electrician or telegraph engineer 
f note. The electrical properties of gutta-percha are by 
th such as to a it pre-eminently adapted for 











“Ingulation of long lines of submarine wire. In the 
vernment report of 1861 it is shown to be inferior in 


these oye to most of the materials which have been 

prapared ‘or the purpose. Since that period it has been 
miewhat fmpro 
ure, bu 


wha ved by means of perfected processes of 
manufact nevertheless, the relative inferiority 
still exists. It is actually, and to all ap ce it must 


remain, a costly material ; and the formule for the induc- 
ti¥e capacity and signalling speed of submarine cables render 
evident the important fact that not only the thickness of 
the insulating sheath, but also the diameter of the con- 
dueting wire, necessary to obtain a given number of sig- 
nals per minute, might be very greatly reduced if an insu- 
lator electrically ee to gutta-percha were substituted 
for the latter. The considerations of expediency which 
ave hitherto led to the exclusive use of gutta-percha in 
important lines of submarine telegraph are also to a great 
extent negatived by facts, which may at any moment be 
removed from the domain of theory to that of practice ; 
and it is very probable that when once—by what may cer- 
inly be considered as a bold initiative—gutta-percha 
pie Fad has been superseded in any telegraphic under- 
taking of importance, its employment will not again be 
reverted to. ‘Turning our attention in another direction— 
that of the mechanical construction of cables—it appears 
problematical whether iron, which is undoubtedly neces- 
sary for the external protection of cables laid in shallow 
water, and to give to them the absolute strength requisite 
to enable them to resist such strains as those occasioned 
by the dragging of anchors, will in future continue to be 
aed as a constituent of what are properly called deep- 
gea cables. 
The author of the brochure now before us has not only 
perceived the opportunity which is thus open to those 
sessing the enterprise andj perseverance to follow out 
That has hitherto been rendered by many circumstances 
an ungrateful task—that of endeavouring to perfect the 
matériel of submarine oak ae ag has evidently also 
succeeded in placing himself in a fair way to profit by it. 
* To the practical questions in connection with the pro- 
blem of extending and perfecting telegraphic intercommu- 
nication,” says Mr. Macintosh :— 
ve for many years past devoted a large portion of my time 
da i Aided by competent electrical co-operation, I 
heye sought both to cheapen and to perfect the appliances of sub- 
a phy, and especially of deep-sea telegraphy, so as to 
undertakings belonging to this class within the sphere of 
i commercial enterprise and safe speculation. And in this, 
ag the ly practical pes of the question is concerned, I 
) pope beyond my most genguine anticipations. This 
great measure due to the fact that, whereas the price 
tte: and india-rubber has risen immensely during 
, years, that of paraffin—the main constituent ef my 
ing compounds—has undergone a proportionate diminution. 
supp a= pee pg a as to be adequate to all 
e movie a of submarine selegraphy, without any rise in 
price following upon the increased demand. Then the electrical 
gonditions in my cable were found by careful experiment to be 
ren superior to what, from the tests I had myself made, I could 
Reve asserted. 






In regard to the electrical properties of paraffin, and of its 
éompound with india-rubber, we have something more to 
base our opinion upon than these expressions of confidence 
on the part of an inventor and patentee. Although Mr. 
Macintosh does not in his pamphlet quote the opinions of 
any electrical authorities upon this point—with the excep- 
tion of a statement by Mr. C. W. Siemens, F.R.S., that “a 
“ compound of india-rubber and paraffin has been proposed, 
“ and its insulation is certainly very remarkable”—we are 
aware that these properties of the materials in question 
have been iespptianion tos several electricians, and that the 
results, though as yet for the most part unpublished, are 
eminently favourable to the new insulator. From time to 
time, in adverting to the theoretical conditions which de- 
termine the efficiency of long submarine lines, and to the 
practical consequences which would result from the em- 
prormect of an insulator of higher conductive and induc- 
ive resistance than gutta-percha, we have had occasion to 
mention Mr. Macintosh’s “ paraffin compound ;” and the 
author, in his pamphlet, gives several extracts from our 
columns in sw of his own views relative to the elec- 
trical advantages to be derived from the use of this insu- 
lator. The new matter introduced relates principally to 
the mechanical construction of the cable proposed for deep- 
purposes ; to the cost of cables, upon this construction, 
for the Atlantic line—giving respectively a rate of signal- 
liig double that of the present Atlantic cable, with 300]b. 
of Copper and 300]b. of paraffin compound per knot ; equal 
to it, ‘with 2001b. of copper and 2001b. of insulating mate- 
rial ? and one half of that rate, with 100Ib. of copper and 
100lb. of the insulator; and to a system of laying a sub- 


marine line of given signalling capacity im several instal- 
faenta, each of avery light cable, in order to diminish the 
k ‘incurred in any one venture. We quote the fol- 


Wing in relation to the first of these points, though we 


=== 


—————————— = 
would observe that the details of experiments upon the 
tensile strength and other mechanical rties—including 
liability to kink or buckle, &.—of samples of cable, con- 
structed according to the specification, would have here 
been very appropriate :— 

Tron wire will barely s more three miles and a-half 
Pp ye efo Ay Tf 
sidered it unsuitable for the s Fy 
cables. Steel wire, from its gd ang more 
suitable for the purpose; but, as fessor Re WE, 
vegetable fibrous materials are stronger in pro, to th 
weight than even steel wire. But there is an to the use 
of hemp (which is, perhaps, the only vegetable fit rial in 
this case available), in the fact that it contracts pow ¥ 
immersed in water, and thus almost inevitably s to 
and often to the buckling up of the wire. or) 
besden,donnge more ot lem, Sunlly 12 om waver. De reriey 
ese and other o , in 
imbed longitudinal vee at bene i 


strands, or @ i ) 
both, ia an elastic and wa: P coating of paraitin-carbon : 
pound, which is capable of sm lter- 
able, and unattackable by Bas But, as. 
from my recent parents, ve found that them 
necessary for a deep-sea cable may be obtained from the materi 
themselves which are employed for insulating the Laugier | wire; 
and so # ove She edivantnane ofeved Oe Chis cistem Sand be ¥e 
ps a “yd to prefer it to any ote. [ 0 ine y 
applied to the wire, under a pressure of sey tons, in numerous 
thin costings or Sims, longitudinally stretched, so as to obtain the 
maximum of their combined i 
weight is avoided, and such a degree of strength, in pro 
the weight, is obtained that the cable will support twenty miles of 
its own length in water. Andon this system at least three or four 
cables might be constructed at the cost of one such as it was lately 
attempted to lay across the Atlantic, the of bahar 744 
being in bath cases the same. The cable thus constru the 
insulating material being by preference the paraffin Compound pre- 
viously described) is at once the smallest, lightest, least expensive, 
and most effective one hitherto po or deep-sea purposes; 
and the importance of dispensing with the cumbrous iron sheath- 
ing hitherto considered necessary is in i an advantage which it 
would be difficult to oyerrate. 

Whether the absolute tensile strength of a cable con- 
structed on the last-mentioned system would be sufficient 
to withstand the accidental strains to which a long cable 
is almost necessarily subjected in the process of laying, is 
a point upon which the author may have satisfied himself, 
but does not attempt to enlighten his readers. Once 
deposited in deep water, with a sufficient percentage of 
slack, it is improbable that the cable would be subjected 
to any considerable tensile strain: and in any case an imper- 
fectly protected sheathing of iron would then be of more detri- 
ment than utility. For we here require—not the absolute 
strength of iron, which in this case is but temporary, 
whilst the weighs of the body is permanent—but a relative 
strength, .¢., the absolute strength of the cable divided by 
its weight in water, which, whatever may be its value, should 
remain undiminished by corrosion or decay. But in the 
operation of laying a deep-sea cable—the instance of the 
gutta-percha covered wire laid from Varna to Balaclava 
notwithstanding — something more than this relative 
strength is required ; and we are therefore fain to attach 
a considerable degree of importance to the absolute break- 
ing strain of cables constructed upon the system to which 
Mr. Macintosh giyes the preference. e should here 
mention that this gentleman is also the inventor of “an 
improved compensating apparatus for paying out tele- 
graphic cables in all weathers,” which is briefly described 
im his pamphlet, and of which the object is to proven any 
strains or jerks arising from the pitching of the vessel 
employed for laying the cable. 

e will conclude our present notice by an extract re- 
lating to some of the other points above referred to, pre- 
mising that the pamphlet was written prior to the success- 
ful laying of the present Atlantic cable. 

The cost of an Atlantic cable, insulated with my patent paraffin 
compound, and allowing of a rate of speed in signalling at least 
equal to that of the late (1865) cable of the Atlantic Tel — 
Company—that is to say, about eight words per minute with 4 e 
ordinary signalling appl ces—would be £150,000. But it must 
not be supposed that this sum would necessarily require to be 

isk in th first instance, in order to secure the annual retu 
estimated by Mr. Varley at one million sterling. As Mr. Fleeming 
Jenkin, F.R.8., has observed, “‘The number of words per minute 
which can be sent through a given length of wire is simply pro- 
portional to the quantity of material used; so that a wire to 
transmit twenty words per minute will weigh four times as much 
and cost four times as much as a wire to transmit only five words 
per minute. And thus, if, as is here the case, a cable on my 
principle of construction, giving « minimum of eight words per 
minute costs £150,000, one allowing of the transmission of four 
words per minute would cost only £75,000. Two such cables, laid 
successively, would of course allow of the transmission of eight 
words Biol minute; and this is the case whether they be united 
by land lines at their extremities, and signalled through as one 
cable, or used separately. And the successful laying of the first 
cable would of course settle, and for ever, the question of the 
commercial expediency—not only of laying the second instalment 
of copper and of insulating material requisite to augment the speed 
of signalling across the Atlantic—but also of extending and com- 
pleting our telegraphic system throughout the whole world, by 
meant of deep-sea cables constructed according to the principles 
set forth. 








VENIcE. —On account of its proximity to the Po and Adige, and 
being a free port, and very favourably situated for a timber depdt, 
there is a larger collection made of timber at this port than at any 
other place in the Adriatic or Mediterranean. ; 

WAGES IN THE States. — In private employ the advance of 
wages has been about 100 per cent. since 1 but it is much less 


in \the Government employ and that of companies. In Pennsyl- 
vania, machinists who earned from 9 dols. to 12 dols. week in 
1860 now receive 16 dols. to 20dols. The w locksmiths 


ages 
have advanced from 9 dols. in 1860 to 15 dols. or 18 dols. in 1865, 
Bricklayers, whose wages were 2 dols. to 2 dols. 50 cents per day, 
now receive 4 dols. to 5 dols.,50 cents. Carpenters, who received 
1 dol. 75 cents to 2 dols, now receive from 3 dols. to 4 dols. Gun- 
smiths now earn from 18 dols. to 20 dols. per week, but former; 
only 9 dols. to 12 dols. The salaries of clerks and teachers have 
only advanced from 25 per cent. to 50 cent. But rents have 
more than doubled. Houses that in 1860 could be obtained 


THE BRITISH ASSOCIATION AT NOTTINGHAM. 


At one o’clock on Wednesday the committee of the 
British Association met at the M ’ Hall, Nottingham, to 
teceive the report of the council, Professor Phillips, F.R.8., pre- 
sident, in the chair. 

The report of the council to the general committee was read 
by the general secretary, Mr. Francis Galton. It recommended, 

other matters, ‘‘That Thomas Archer Hirst, Esg., Ph.D., 
Pee, Professor of Mathematical Physics in University College, 
Landon, be elected as joint general secretary of the association, in 





the room of Mr. Hopkins, resigned.” 
The treasurer, Mr. Spottiswoode, had a very agreeable duty in 
announcing the following account ;— 
RECEIPTS. 
& «s. 4d. 
To balance brought from last account .. «.. «+ «+ +. 739 3 G 
Received for life compositions at Birmingham necting ard 
GED sc of 0s ue 06 G0 be se) be es 6s on 440 09 0 
Annual subscriptions ditto ee 06 ec 00 06 06 06 671 00 
Sepomhates! tidets «cc ce ce te te te oe ce oe 78 0 0 
Ladies’ tickets «+s s+ se ee te oe te ne oe is 0 0 
Dividends on stocks (one year) «1 e+ ce oe te ne 250 15 @ 
eg of publications, viz. :— 
B os +e se se #8 #8 «© . 44 28 
[hdex, catalogue of stars, &c. ee 00 ce 53 12 10 
£3,496 13 06 
EXPENDITURE. 
£esd 
By paid expenses at Birmingham meeting, sundry print- 
ing, binding, advertising. and incid | petty 259 5 9 
Ry for printing, engraving, and binding report of 
preg bev IPS r G32 3 9 
y paid for salaries (twelve months) .. .. .. «+ «- 350 0 0 
y paid on account of grants made at Birmingham 
06 06 0b Os we 66 ce se ce oo oo 680050 6 
Balance at Lot don and Westminster Bank .. 600 19 Ht 
Halance in hand of general treasurer .. .. 217 3 
£3,495 13 0 


Lord Wrottesley next read the ny | report of the parlia- 
men commitice :--‘* Your committee have to express their 
regret that another session of parliament has been allowed to 
away without any step having been taken by the legisla- 
ad to promote the study of science in our great public schools. 
In the last session, however, an Act was passed to amend the Acts 
relating to the imperial standards of weight, measure, and capa- 
city. Your committee have also to express their regret that no 
steps have as ogg been taken to re-organise the meteorological de- 
partment of the Board of Trade, and carry out the valuable sug- 
gestions of the report of Mr. Francis Galton and his colleagues, 
presented to parliament during the last session. In conclusion, 
we recommend that Sir Henry Rawlinson be elected a member of 
our committee.” 
PE net — peers wate to te sand in courts of law, the 
jirability of the patronage of the iamentary committee, &c., 
made by Mr. J. Freywood, Sir 3. Bo ing, and others, Mr. J. 
P. Gassiott read the report of the Kew Committee, which was 
accepted. Mr. W. R. Grove, the president elect, proposed the 
addition of Mr. Hinds, the well-known astronomer, and Mr. T. 
Close, to the list of vice-presidents ; and Sir Roderick Murchison, 
in very flattering terms, proposed the motion te appoint Professor 


The lists of presidents, vice-presidents, and officers of sections 
and of the committee of recommendations, were next read. The 
addition of Sir Henry Rawlinson to the liamentary committee 
po by Mr, Crawford, and seconded by Mr. J. Gwyn 

effre 


With some concluding remarks on the duties of the sections by 
Mr. Griffiths, the assistant-secretary, the meeting terminated. 

In the evening, at eight, the President, W. R. Grove, Esq., 
F.R.S., read the following address in the theatre :— 

If our rude rs, who at one time inhabited the caverns 
which surround this town, could rise ftom their graves and see it 
in its present state, it may be doubtful whether they would have 
sufficient know to be surprised. 

The machinery, almost resembling organic beings in delicacy of 
structure, by which you fabricate products of world-wide reputa- 
tion, the powers of matter applied to give motion to that ma- 
chinery, are so far removed what must have been the concep- 
tions of the semi-barbarians to whom I have alluded, that they 
could not look on them with intelligent wonder. 

Yet this immense p has all been effected step by step, now 
and then a little more sudden than at other times; but viewing tho 
whole course of improvement, it has been gradual, though moving 
in an accelerated ratio. But it is not merely in those branches of 
natural knowledge which tend to improvements in economical arts 
and manufactures, that science has made great p In the 
study of our own planet and the organic al with which it is 
crowded, and in so much of the universe as vision, aided by the 
telescope, has brought within the scope of observation, the present 
century has surpassed any antecedent pa of equal duration. 

It would be difficult to trace out all the causes which have led 
to the increase of observational and experimental knowledge. 

Among the more thinking portion of mankind the gratification 
felt by the discovery of new truths, the expansion of faculties, 
and extension of the boundaries of knowledge have been, doubtless, 
a sufficient inducement to the study of nature; while, to the more 
practical minds, the reality, the certainty, and the progressive 
character of the acquisitions of natural science, and the enormously 
increased means which its applications give, have impressed its 
importance as a minister to duty wants and a contributor to ever- 
increasing material comforts, luxury, and power. 

—— no means the only one, yet an important cause of 
the rapid advance of science is the growth of associations for pro- 
moting the progress either of physical knowledge generally, or of 
ial branches of it. Since the foundation of the Royal Society, 
how more than two centuries ago, a vast number of kindred 
societies have sprung up in this country and in Europe. The 
advantages conferred by these societies are ifold; they enable 
those who are devoted to scientific research to combine, compare 
and check their observations, to assist, by the thoughts of several 
ininds, the promotion of the inquiry undertaken; they contribute 
from a joint purse to such efforts as their members deem most 
worthy; they afford a means of submitting to a competent tribunal 
notices and memoirs, and of obtaining for their authors and others, 
by means of the which ensue, information given by 

best informed on the particular ie ager they enable the 

author to judge whether it is worth his while to pursue the sub- 

jects he has Wikine ous and they defray the expense of 

pansies and publishing such researches as are thought deserving 
it. 





, and others might be named, pertain to the 
association, the -sixth meeting of which we are this evening 
assembled to inaugurate; but it has, from its intermittent and 
peripatetic character, Fparey oe which belong to none of the 
societies which are fixed as to their localit; 





8 dols. or 10 dols. per month, now command from 25 dols. to 
30 dols.; and those that rented for 20 dols. to 25 dols. now rent 
for 50 dols. to 60 dols. In groceries, provisions, and liquors, the 
advance has been very high. Coffee advanced from 12 cents to 
48 cents; sugar, from 8 cents to 30 cents; butter, from 25 cents to 


75 cents; cheese, from 10 cents to 40 cents; w. 20 cents 
to 2 dols.; and beer, per barrel, from 5 dois. to 12 dol. A barrel 
of flour which, in 1861, was 4 dols, 97 cents, cost, at the end of 


97 t, 
last year, 8 dols. 20 cents. Altogether, the cost of 


gone up fully as much as the weges’ have done in the best 
8, 
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Among these are the novelty and freshness of an annual meet- 
ing, which, while it brings together old s of the iation, 
many of whom only meet on this occasion, always adds a quota of 
jo nay infusing new blood, and varying the social 
€ our meetings. 

The visits of distinguished foreigners, whom we have previousl 
known by ‘tation; is ove of the most delightful and y 
f the The wide field of inquiry, andthe charac 

made to the association, including all branches of 
ledge, and varying from simple notices of an 
ting observation or experiment to the most intricate and 
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refined branches of scientific research, is another valuable charac” 


teristic. 

Lastl: haps the greatest advantage resulting from the annual 
visite of this great parliament to new localities is that, while it 
imparts fresh local knowledge to the visitors, it leaves behind 
stimulating memories, which rouse into permanent activi 
dormant or timid minds—an effect which, so far from ceasing wit! 
the visit of the association, frequently begins when that visit 
termina’ 


tes. 

Every votary of physical science must be anxious to see it 
recognised by those institutions of the country which can to the 
greatest degree promote its cultivation and reap from it the 
greatest benefit. You will probably agree with me that the prin- 
ci educational establishments on the one hand, and on the 
other the Government, in many of its ate, are the insti- 
tutions which may best fulfil these conditions. The more early 
the mind is trained to a pursuit of any kind the deeper and more 

rmanent are the impressions received, and the more service can 
G rendered by the students. 

** Quo semel est imbuta recens, servabit odorem 
Testa diu.” 

Little can be achieved in scientific research without an acquaint- 
ance with it in youth; you will rarely find an instance of a man 
who has attained any eminence in science who has not commenced 
its study at a very early period of life. Nothing, again, can tend 
more to the promotion of sci than the exertions of those who 
have early acquired the 7j§o0s resulting from a scientific education. 
I desire to make no complaint of the tardiness with which science 
has been received at our public schools and, with some excep- 
tions, at our universities. These great establishments have 
their roots in historical periods, and long time and patient en- 
deavour is requisite before a new branch of thought can be 
grafted with success on a stem to which it is exotic, Nor should 
L ever wish to see the study of languages, of history, of all those 
refined associations which the past has transmitted to us, neglected, 
but there is room for both. It is sad to see the number of so- 
called educated men who, travelling by railway, voyaging by 
steamboat, consulting the almanack for the time of sunrise or full- 
moon, have not the most elementary knowledge of a steam engine, 
a barometer, or a quadrant; and who will listen with a half- 
confessed faith to the most idle predictions as to weather or 
cometic influences, while they are in a state of crass ignorance as 
to the cause of the trade-winds or the form of a comet’s path. 
May we hope that the slight infiltration of scientific studies, now 
happily commenced, will extend till it occupies its fair space in the 
education of the young, and that those who may be able learnedly 
to discourse on the Eolic digamma will not be ashamed of knowing 
the principles of an air-pump, an electrical machine, ora telescope, 
and will not, as Bacon complained of his contemporaries, despise 
such knowledge as something mean and mechanica 

To assert that the great departments of Governinent should 
encourage physical science may appear a truism, and yet it is but 
of late that it has been seriously done; now, the habit of consult- 
ing men of science on important questions of national interest is 
becoming a recognised practice, and in a time, which may 
seem long to individuals, but is short in the history of 
a nation, a more (definite sphere © usefulness for national pur- 
poses will, Ihave no doubt, be provi ed for thos» duly qualified 
men who may be content to give up the more tempting study of 
abstract science for that of is practical :pplications. In this 
respect the report of the Kew ommittee for .nis year affords a 
subject of congratulation to th se whom I } ve the honour to 
address. ‘I'he Kew Observatory, ihe petted child of the British 
Association, may possibly become an importan: national establish- 
ment; and if so, while it will not, I trust, tose its character of a 
home for untrammelled physical research, it will have superadded 
the Meteorological Departinent of the Board of Trade with a staff 
of skilful and experienced observers. 

This is one of the results which the general growth of science, 
and the labours of this association in particular, have produced; 
but I do not propose on this occasion to recapitulate the special 
objects attained by the association; this has been amply done by 
several of my predecessurs; nor shall I confine my address to the 
progress made in physical science since the time when my most able 
and esteemed friend and predecessor addressed you at Birmingham. 
In the various reports and communications which will be read at 
your sections, details of every step which has been made in science 
since our last meeting will be brought to your notice, and I have 
no doubt fully and freely discussed. 

I purpose, with your kind permission, to submit to you certain 
views of what has within a comparatively recent period been ac- 
complished by science, what have been the steps leading to the 
attained results, and what, as far as we may fairly form an 
opinion, is the general character pervading modern discovery. 

It seems to me that the object we have in view would be more 
nearly approached by each president, chosen as they are in suc- 
cession as representing different branches of science, giving on 
these occasions either an account of the progress of the particular 
branch of science he has cultivated, when that is not of a 
very limited and special character, or enouncing his own view of 
the general progress of science; and though this will necessarily 
involve much that belongs to recent years, the confining of a pre- 
sident to a mere résumé of what has taken place since our fast 
meeting would, I venture with diflidence to think, limit his means 
of usefulness, and render his discourse rather an annual register 
than an instructive essay. 

I need not dwell on the common-place but yet important topics 
of the material advantages resulting from the application of 
science ; I will address myself to what, in my humble judgment, 
are the lessons we have learned and the probable prospects of im- 
proved natural knowledge. 

One word will give you the key to what I am about to discourse 
on; that word is continuity, no new word, and used in no new 
sense, but perhaps applied more generally than it has hitherto 
been. We shall see, unless I am much mistaken, that the develop- 
ment of observational, experimental, and even deductive know- 
ledge is either attained by steps so extremely small as to form 
really a continuous ascent, or when distinct results apparently 
separate from any co-ordinate phenomena have been attained, that 
then, by the subsequent progress of science, intermediate links 
have been discovered uniting the apparently segregated instances 
with other more familiar phenomena, 

Thus the more we investigate the more we find that in existing 
phenomena graduation from the like to the seemingly unlike pre- 
rails, and in the changes which take place in time, gradual progress 
is, and apparently must be, the course of nature. 

Let me now endeavour to apply this view to the recent progress 
of some of the more prominent branches of science. 

In astronomy, from the time when the earth was considered a 
flat plain bounded by a flat ocean—-when the sun, moon, and stars 
were regarded as lanterns to illuminate this plain— each successive 
discovery has brought with it similitudes and analogies between 
this earth and many of the objects of the universe with which 
our senses, aided by instruments, have made us acquainted. I 
pass, of course, over those discoveries which have established the 
Copernican system as applied to our sun, its attendant planets, 
and their satellites. The proofs, however, that gravitation is not 
confined to our solar system, but pervades the universe, have 
received many confirmations by the labours of members of this 
association; I may name those who have held the office of presi- 
dent, Lord Rosse, Lord Wrottesley, and Sir J. Herschel, the two 
latter having devoted special attention to the orbits of double 
stars, the former to those probably more recent systems called 
nebulie. Double stars seem to be orbs analogous to our own sun 
and revolving round their common centre of gravity in a conic- 
section curve, as do the planets with which we are more intimately 
acquainted; but the nebule present more difficulty, and some 
doubt has been expressed whether gravitation, such as we consider 
it, acts with those bodies (at least those exhibiting a spiral 








form) as it does with us; possibly some other i i 


modifying influence 

may our present ignorance of which gives rise to the 

apparent ity. There is, however, another class of observa- 

tions quite recent in its importance, and which has formed a 

subject of contribution to the reports and transactions of 

is association; I allude to those on meteorites, at ‘which our 

lamented member, and to many of us our valued friend, Professor 

Baden ,Powell assiduously laboured, for investigations into which 

a committee of this association is formed, and a series of star- 

charts for enabling observers of shooting-stars to record their 

observations was laid before the last meeting of the association by 

Mr. Glaisher. 

It would occupy too much of your time to detail the efforts of 

i, Schwinke, the late Sir J. Lubbock, and others, as applied to 

the formation of star-charts for aiding the observation of meteorites 

which Mr. Alexander Herschel, Mr. Brayley, Mr. Sorby, and 
others are now studying. , 

Dr. Olmsted explained the appearance of a point from which 
the lines of flight of per a oe, - bein, en per- 
spective vanishin; s int of their el or nearly parallel courses 
appearing toan o! iaovae on the earth as it approaches them. The 
uniformity of position of these radiant points, the many corro- 
borative observations on the direction, the distances, and the velo- 
cities of these bodies, the circumstance that their paths intersect 
the earth’s orbit at certain definite periods, and the total failure 
of all other theories which have been advanced, while there is no 
substantial objection to this, afford evidence almost amounting to 
proof that these are cosmical bodies moving in the interplanetary 

y gravitation round the sun, and some perhaps round 
pm A is view gives us a new element of continuity. The 
universe would thus appear not to have the extent of empty space 
formerly attributed to it, but to be studded between the larger and 
more visible masses with smaller planets, if the term be permit 
to be applied to meteorites. 

Observations are now made at the periods at which meteors 
appear in greatest numbers—at Greenwich by Mr. Glaisher, at 
Cambridge by Professor Adams, and at Hawkhurst by Mr. 
Alexander Herschel—and every preparation is made to secure as 
much accuracy as can, in the present state of knowledge, be secured 
for such observations. 

The number of known asteroids, or bodies of a smaller size than 
what are termed the ancient planets, has been so increased by 
numerous discoveries, that instead of seven we now count eighty- 
eight as the number of recognised planets—a field of discovery 
with which the name of Hind will be ever associated. 

If we add these, the smallest of which is only three or four 
miles in diameter, indeed, cannot be accurately measured, and if 
we were to apply the same scrutiny to other parts of the heavens 
as has been applied to the zone between Mars and Jupiter, it is 
no far-fetched speculation to suppose that between these asteroids 
and the meteorites, bodies of intermediate size exist until the space 
occupied by our solar system becomes filled up with planetary 
bodies varying in size from that of Jupiter (1,240 times larger in 
= than the earth) to that of a cannon-ball or even a pistol- 

ullet. 

The researches of Leverrier on the intra-mercurial planets come 
in aid of these views, and another half century may, and not im- 
probably will, enable us to ascertain that the now seemingly 
vacant interplanetary spaces are occupied by smaller bodies which 
have hitherto escaped observation, just as the asteroids had until 
the time of Olbers and Piazzi. But the evidence of continuity as 
pervading the universe does not stop at telescopic observation; 
chemistry and physical optics bring us new proofs. Those meteoric 
bodies which have from time to time come so far within reach of 
the earth’s attraction as to fall upon its surface give on analysis 
metals and oxides similar to those which belong to the structure 
of the earth—they come as travellers bringing specimens of 
minerals from extra-terrestrial regions. ‘ 

In a series of papers recently communicated to the French 
Academy M. Daubrée has discussed the chemical and mineralogical 
character of meteorites as compared with the rocks of the earth. 
He finds that the similarity of terrestrial rocks to meteorites in- 
creases as we penetrate deeper into the earth’s crust, and that 
some of the deep-seated minerals have a composition and charac- 
teristics almost identical with meteorites (olivine, herzolite, 
and serpentine, for instance, closely resemble them); that 
as we approach the surface rocks having similar components 
with meteorites are found, but in a state of oxication, 
which necessarily much modifies their mineral character, and 
which, by involving secondary oxygenised compounds, must 
also change their chemical constitution. By experiments he 
has succeeded in forming from terrestrial rocks substances very 
much resembling meteorites. Thus close relationship, though by 
no means identity, is established between this earth and those 
wanderers from remote regions, some evidence, though at present 
incomplete, of a common origin. 

Surprise has often been expressed that, while the mean specific 
gravity of this globe is from five to six times that of water, the 
mean specific gravity of its crust is barely half as great. It has 
long seemed to me that there is no ground for wonder here. The 
exterior of our planet is to a considerable depth oxidated; the 
interior is in all probability free from oxygen, and whatever 
bodies exist there are in a reduced or deoxidated state, if so, 
their specific gravity must necessarily be higher than that of their 
oxides or chlorides, &c. We find, moreover, that some of the deep 
seated minerals have a higher specific gravity than the average of 
those on the surface; olivine, for instance, has a specific gravity 
of 3°3. There is therefore no @ priori improbability that the 
mean specific gravity of the earth should notably exceed that of 
its surface; and if we go further and suppose the interior of 
the earth to be formed of the same ingredients as the exte- 
rior, minus oxygen, chlorine, bromine, &c., a specific gravity 
of five to six would not be an unlikely one. Many of the 
elementary bodies entering largely into the formation of the 
earth’s crust are as light or lighter than water—for instance, 
potassium, sodium, Xc.; others, such as sulphur, silicon, alumi- 
nium, have from two to three times its specific gravity; others, 
again, as iron, copper, zinc, tin, seven to nine times; while others, 
lead, gold, platinum, &c., are much more dense. But, speaking 
generally, the more dense are the least numerous. There seems 
no improbability in a mixture of such substances producing a 
mean specific gravity of from five to six, although it by no means 
follows—indeed, the probability is rather the other way—that the 
proportions of the substances in the interior of the earth are the 
same ason the exterior. It might be worth the labour to ascertain 
the mean specific gravity of all the known minerals on the earth’s 
surface, averaging them in the ratios in which, as far as our know- 
ledge goes, they quantitatively exist, and assuming them to exist 
without the oxygen, chlorine, &c., with which they are, with some 
rare exceptions, invariably combined on the surface of the earth. 
Great assistance to the knowledge of the probable constitution of 
the earth might be derived from such an investigation. 

While chemistry, analytic and synthetic, thus aids us in ascer- 
taining the relationship of our planet to meteorites, its relation in 
composition to other planets, to the sun, and to more distant suns 
and systems, is aided by another science, viz., optics. 

That light passing from one transparent medium to another 
should carry with it evidence of the source from which it emanates, 
would, until lately, have seemed an extravagant supposition; but 
probably (could we read it) everything contains in itself a large 
portion of its own history. 

I need not detail to you the discoveries of Kirchhoff, Bunsen, 
Miller, Huggins, and others, they have been dilated on by my 
predecessor. ey that spectrum analysis is a reliable indi- 
cation of the presence of given substances by the position of trans- 


verse bright lines exhibited when they are burnt and of trans- 
verse dark lines when light is transmitted through their vapours, 
though Pliicker has shown that with some substances these lines 
vary with temperature, the point of importance in the view I am 
presenting to you is, that while what may be called comparatively 





of such lines, and we get 
with any known to be produced by substances 

Within the last year Mr. Huggins has added to his former 
researches observations on the spectrum of a comet (comet 1 of 
1866), the nucleus of which shows but one bright line, while the 
spectrum formed by the light of the coma is continuous, seeming 
to show that the nucleus is gaseous while the coma would consist 
of matter in a state of minute division shining by reflected light : 
whether this be solid, liquid, or gaseous is doubtful, but the 
author thinks it is in a condition analogous to that of fog or 
cloud. The position in the spectrum of the bright line furnished 
by the nucleus is the same as that of nitrogen, which also is 
shown in some of the nebule. 

But the most remarkable achievement by spectrum analysis is 
the record o£ observations on a temporary star which has shone 
forth this 7 in the constellation of the northern crown, about a 
degree S.E. of the stars. When it was first seen, May 12th, it 
was nearly equal in brilliancy to a star of the second magnitude ; 
when observed by Mr. uggins and Dr. Miller, May 16th, it was 
reduced to the third or fourth magnitude. Examined oy om 
observers with the spectroscope it gave a spectrum which they 
state was unlike that of any celestial body they had examined. 

The light was compound, and had emanated from two different 
sources. One spectrum was analogous to that of the sun, viz., 
formed by the light of an incandescent solid or liquid photosphere 
which had suffered absorption by the vapours of an enveloj 
cooler than itself. The second spectrum consisted of a few bright 
lines, which indicated that the Feht by which it was formed was 
emitted by matter in the state of luminous gas. They consider 
that from the position of two of the bright lines, the gas must 
be probably hydrogen, and from their brilliancy compared with 
the light of the cong sees the gas must have been at a way ee 
temperature. They imagine the ae to result from the 
burning of hydrogen with some other element, and that from the 
resulting temperature the photosphere is heated to incandescence. 

There is ae reason to believe that this star is one previously 
seen by Argelander and Sir. J. Herschel, and that it is a variable 
star of long or irregular period; it is also notable that some of its 
spectrum lines correspond with those of several variable stars. 
The time of its appearance was too short for any attempt to 
ascertain its panies it would have been important if it could 
even have been established that it is not a near neighbour, as the 
magnitude of such a phenomenon must depend upon its distance. 
I forbear to add any speculations as to the cause of this most 

i phenomenon; however imperfect the knowledge given us 
by these observations, it is a great triumph to have caught this 
fleeting object, and obtained permanent records for the use of 
future observers. 

It would seem as if the phenomenon of gradual change obtained 
towards the remotest objects with which we are at present 
acquainted, and that the further we penetrate into space the more 
unlike to those we are acquainted with become the objects of our 
examination—sun, planets, meteorites, earth similarly though not 
identically constituted, stars differing from each other and from 
our system, and nebule more remote in space and differing more 
in their characters and constitutions. 

While we thus can to some extent investigate the physical con- 
stitution of the most remote visible substances, may we not hope 
that some further insight as to the constitution of the nearest, 
viz., our own satellite, may be given us by this class of researches? 
The question whether the moon pec any atmosphere may 
still be regarded as unsolved. If there be any, it must be ex~ 
ceedingly small in quantity and highly attenuated. Calculations, 
made from occultation of stars, on the apparent differences of the 
semidiameter of the bright and dark moon give an amount of dif- 
ference which might indicate a minute atmosphere, but which Mr. 
Airy attributes to irradiation. 

Supposing the moon to be constituted of similar materials to the 
earth, it must be, to say the least, doubtful whether there is 
oxygen enough to oxidate the metals of which she is composed ; 
and if not, the surface which we see must be metallic, or nearly 
so. The appearance of her craters is not unlike that seen on the 
surface of some metals, such as bismuth, or, according to Professor 
Phillips, silver, when cooling from fusion and just previous to 
solidifying ; and it might be a fair subject of inquiry whether, if 
there be any coating of oxide on the surface, it may not be so thin 
as not to disguise the form of the congealed metallic masses, as 
they may have set in cooling from igneous fusion. M. Chacornac’s 
recent observations lead him to suppose that many of the lunar 
craters were the result of a single explosion, which raised the sur- 
face as a bubble and deposited its daria around the orifice of erup- 
tion. 

The eruptions on the surface of the moon clearly did not take 
"aeos at one period only, for at many parts of the disc craters may 

seen encroaching on and disfiguring more ancient craters, some- 
times to the extent of three or four successive displacements: two 
important questions might, it seems to me, be solved by an atten- 
tive examination of such portions of the moon. By observing 
carefully with the most a telescopes the character of the 
ridges thus successively formed, the successive states of the lunar 
surface at different epochs might be elucidated; and, secondly, as 
on the earth we. should look for actual volcanic action at those 
points where recent eruptions have taken place, so on the moon 
the more recently active points being ascertained by the successive 
displacement of anterior formations, it is these points which 
should be examined for existing disruptive disturbances. Metius 
and Fabricius might be cited as points of this character, having 
been found by M. Chacornac to present ive displ ts 
and to be perforated by numerous channels or cavities. M. Cha- 
cornac considers that the seas, as they are called, or smoother 
portions of the lunar surface, have at some time made inroads on 
anteriorly formed craters; if so, a large portion of the surface of 
the moon must have been in a fused, liquid, semiliquid, or allu- 
vial state long after the solidifying of other portions of it. It 
would be difficult to suppose that this state was one of igneous 
fusion, for this could hardly exist over a large part of the surface 
without melting up the remaining parts; on the other hand, the 
total absence Of any signs of water, and of any, or, if any, only 
the most attenuated, atmosphere, would make it equally difficult 
to account for a large diluvial formation. 

Some substances, like mercury on this planet, might have 
remained liquid after others had solidified; but the problem is one 
which needs more examination and study before any positive 
opinion can be pronounced. 

I cannot pass from the subject of lunar physics without record- 
ing the obligation we are under to our late President for his most 
valuable observations and for his exertion in organising a band 
of observers devoted to the examination of this our nearest celes- 
tial neighbour, and to Mr. Nasmyth and Mr. De la Rue for their 
important graphical and photographical contributions to this sub- 
ject. The granular character of the sun’s surface observed by 
Mr. Nasmyth in 1860 is also a discovery which ought not to be 
passed over in silence. 

Before quitting the subject of astronomy I cannot avoid express- 
ing a feeling of disappointment that the achromatic telescope, 
which has rendered such notable service to this science, still 
retains in practice the great defect which was known a century 
ago at the time of Hall and Dollond, namely, the inaccuracy of 
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| definition arising from what was termed the irrationality of the 


spectrum, or the incommensurate divisions of the spectra formed 
by flint and crown glass, 

The beautiful results obtained by Blair have remained inoperative 
from the circumstance that evaporable liquids being employed 
between thé lenses, a want of permanent uniformity in the instru- 
ment was experienced; and notwithstanding the high degree of 

rfection to which the grinding and polishing object-glasses has 
Sans brought by Clarke, Cooke, and Mertz, notwithstanding the 
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yap Awe er na instrumental manufacture, the defect to which I 
ve adverted remains unremedied and an eyesore to the er 
with the refracti 

We have now a variety of different kinds of formed 
from different metallic oxides. A list of many was given 
by M. Jacquelain a few years back; the last specimen which I 
have seen is a heavy highly refracting glass formed from the metal 
i Among all these could no two or three 


thallium by M. Lamy. 
be rsh | which, a pa refracting and dispersing | cosimal 


powers, would have the coloured spaces of their respective 
spectra if not absolutely in the same p' ions, at all events 
much more nearly so than those of flint and crown glass? Could 
not, again, od or resinous substances having much action on the 
green or middle colour of the spectrum, such as castor oil, Canada 
balsam, &c., be made use of in combination with glass lenses to 
reduce if not annihilate this signal defect? This is not a pro- 
blem to the solution of which there seems any insuperable diss. 
culty; the reason why it has not been solved is, I incline to think, 
that the great practical epticians have no time at their disposal 
to devote to long tentative experiments and calculations, and on 
the other hand the theoretic opticians have not the machinery and 
the skill in manipulation requisite et a the appropriate degree of 
excellence to the materials with which they experiment; yet the 
result is worth labouring for, as, could the defect be remedied, 
the refracting telescope would make nearly as great an advance 
upon its present state as the achromatic did on the single lens 
refractor. 

While gravitation, physical constitution, and chemical analysis 
by the spectrum show us that matter has similar characteristics in 
other worlds than our own, when we pass to the consideration of 
those other attributes of matter which were at one time supposed 
to be peculiar kinds of matter itself, or, as they were call im- 
ponderables, but which are now generally, if not universally, re- 
cognised as forces or modes of motion, we find the evidence of 
continuity still stronger. 

When all that was known of magnetism was that a piece of 
steel rubbed against a particular mineral had the power of attract- 
ing iron, and, if freely suspended, of arranging itself nearly in a 
line with the earth’s meridian, it d an exceptional bade 
menon. When it was observed that amber, if rubbed, had the 
temporary power of attracting light bodies, this also seemed 
something peculiar and anomalous. What are now magnetism 
and electricity ? Forces so universal, so apparently connected with 
matter as to become two of its invariable attributes, and that to 
speak of matter not being capable of being affected by these forces 
would seem almost as extravagant as to speak of matter not being 
affected by gravitation. 

So with light, heat, and chemical affinity, not merely is every 
form of matter with which we are acquainted capable of mani- 
festing all these modes of force, but so-called ‘matter supposed 
incapable of such manifestations would to most minds cease to be 
matter. ° 

Further than this it seems to me (though, as I have taken an 
active part for many years, now dating from a quarter of a 
century, in promoting this view, I may not be considered an 
impartial judge) that it is now proved that all these forces are so 
invariably connected inter se and with motion as to be regarded as 
modifications of each other, and as resolving themselves objec- 
tively into motion, and subjectively into that something which 
produces or resists motion, and which we force. 

I may perhaps be permitted to recall a forgotten experiment, 
which nearly a quarter of a century ago I showed at the London 
Institution, an experiment simple enough in itself, but which then 
seemed to me important from the consequences to be deduced 
from it, and the importance of which will be much better appre- 
ciated now than then. 

A train of multiplying wheels ended with a small metallic wheel 
which, when the train was put in motion, revolved with extreme 
rapidity against the periphery of the next wheel, a wooden one. 
In the metallic wheel was p a small piece of phosphorus, 
and as long as the wheels revolved, the phosphorus remained un- 
changed, but the moment the last wheel was stopped by moving a 
small lever attached to it, the phosphorus burst into flame. My 
object was to show that while motion of the mass continued, heat 
was not generated, but that when this was arrested, the force con- 
tinuing to operate, the motion of the mass became heat in the 
particles. The experiment differed from that of Rumford’s can- 
non-boring and Davy’s friction of ice in showing that there was no 
heat while the motion was unresisted, but that the heat was in 
some way dependent on the motion being impeded or arrested. 
We have now become so accustoried to this view, that whenever 
we find motion resisted we look to heat, electricity, or some other 
force as the necessary and inevitable result. 

_ It would be out of place here, and treating of matters too fami- 
liar to the bulk of my audience, to trace how, by the labours of 
Oersted, Seebeck, Faraday, Talbot, Daguerre, and others, the way 
has been prepared for the generalization now known as the corre- 
lation of forces or conservation of energy, while Davy, Rumford, 
Seguin, Mayer, Joule, Helmholtz, Thomson, and others (among 
whom I would not name myself, were it not that I may be misun- 
derstood and supposed to have abandoned all claim to a share in 
the initiation of this, as I believe, important generalization) have 
carried on the work; and how, times, d dent and, as 
is commonly the case, nearly simultaneous eductions, sometimes 
by progressive and accumulated discoveries, the doctrine of the 
reciprocal interaction, of the quantitative relation, and of the 
necessary dependence of all the forces has, I think I may venture 
to say, been established. 

If magnetism be, as it is proved to be, connected with the other 
forces or affections of matter, if electrical currents always pro- 
duce, as they are proved to do, lines of magnetic force at right 
angles to their lines of a, ene must be cosmical, for 
where there is heat and light there is electricity and consequently 
magnetism. Magnetism, then, must be cosmical and not merely 
terrestrial. Could we trace magnetism in other planets and suns 
as a force manifested in axial or meridional lines, 7. ¢., in lines cut- 
ting at right angles the curves formed by their rotation round an 
axis, it would be a great step; but it is one hitherto unaccom- 
plished. The apparent coincidences between the maxima and 
minima of solar spots, and the decennial or undecennial periods of 
terrestrial magnetic intensity, though only empirical at present, 
might tend to lead us to a knowledge of the connexion we are 
seeking; and the president of the Royal Society considers that an 
additional epoch of coincidence has arrived, making the fourth 
decennial period; but some doubt is thrown upon these coinci- 
dences by the magnetic observations made at Greenwich Observa- 
tory. In 2. published in the ‘‘ Transactions of the Royal 
Society.” 1863, the Astronomer Royal says, speaking of results 
extending over seventeen years, there is no appearance of decen- 
nial cycle in the recurrence of ons magnetic disturbances; and 
Mr. Glaisher last year, in the physical section of this association, 
stated that after persevering examination he had been unable to 
trace any connexion between the magnetism of the earth and the 
spots on the sun. 

Mr. Airy, however, in a more recent paper, 5 ts that cur- 
rents of magnetic force having reference to the solar hour are de- 
tected, and seem to produce vortices or circular disturbances, and 
he invites further co-operative observation on the subject—one of 
the highest interest, but at present remaining in great obscurity. 

One of the most startling .—- as to the consequence 
resulting from the dynamical theory of heat is that made by 
Mayer, that by the loss of vis viva occasioned by friction of the 
tidal waves, as well as by their forming, as it were, a drag upon 
the earth’s rotatory movement, the velocity of the earth’s rotation 
must be gradually diminishing, and that thus, unless some undis- 
covered compensatory action exist, this rotation must ultimately 
cease, and changes hardly calculable take place in the solar 
system. 

OO. Delaunay considers that part of the acceleration "of the 











moon’s mean motion which is not at i accounted for by 
planetary disturbances, to be due to the gradual retardation of 
the earth’s rotation; to which view, after an elaborate investiga- 
tion, the Astronomer Royal has given his assent. 

Another most interesting ion of Mayer is that with which 
you are familiar, viz., that the heat of the sun is occasioned by 
friction or percussion of meteorites falling upon it: there are some 
difficulties, not perhaps insuperable, in this theory. Sw ingsuch 

bodies to exist in sufficient numbers, they would, as they 
revolve round the sun, fall into it, not as an aérolite falls upon 
the earth directly by an intersection of orbits, but ter the aneieal 
reduction in size of the orbits, occasioned by a resisting medium; 
some portion of force would be lost, and heat generated in space 
by friction against such medium. When they arrive at the sun 
they would, assuming them, like the planets, to have revolved in 
the same direction, all impinge in a definite direction, and we 
might to see some symptoms of such in the sun’s photo- 
here. But though this is in a constant state of motion, and 
the direction of these movements has been carefully investigated 
¥ Mr. Cai a = and = no such on te RS 
letected; an ‘aye, who some time ago wrote a paper pointi 
out many objections to the th of solar heat being produced by 
the fall of meteoric bodies into the sun, has recently investigated 
the proper motions of sun-spots, and believes he has removed 
certain apparent anomalies and reduced their motions to a certain 
regularity in the motion of the photosphere, attributable to some 
general action arising from the internal mass of the sun. 

It might be expected that —— so light and so easily 
defi from their course, would show some symptoms of being 
acted on by gravitation, were such a number of ies to exist in 
or near their paths as are pre-supposed in the mechanical theory of 
solar heat. 

Assuming the undulatory theory of light to be true, and that 
the motion which constitutes light is transmitted across the inter- 
planetary spaces by a highly elastic ether, then, unless this motion 
is confined to one direction, unless there be no interference, un- 
less there be no viscosity, as it is now termed, in the medium, 
and consequently no friction, light must lose something in its 
progress from distant luminous bodies, that is to say, must lose 
something as light; for, as all reflecting minds are now convinced 
that force cannot be annihilated, the force is not lost, but its 
mode of action is changed. If light, then, is lost as light (and 
the observations of Struvé seem to show this to be so—that, in 
fact, a star may be so far distant that it never can be seen in con- 
sequence of its luminous emissions becoming extinct), what 
becomes of the transmitted force lost as light, but existing in some 
other form? So with heat. Our sun, our earth, and planets are 
constantly radiating heat into space; so in all probability are the 
other suns, the stars, and their attendant P ets. t be- 
comes of the heat thus radiated into space? If the universe have 
no limit—and it is difficult to conceive one—there is a constant 
evolution of heat and light; and yet more is given off than is re- 
ceived by each cosmical body, for otherwise night would be as 
light and as warm as day. What becomes of the enormous force 
thus apparently non-recurrent in the same form? Does it return 
as palpable motion? Does it move or contribute to move suns 
and planets? and can it be conceived as a force similar to that 
which Newton speculated on as universally repulsive and capable 
of being substituted for universal attraction ? e are in no posi- 
tion at may 0 to answer such questions as these; but I know of 











no problem in celestial dynamics more deeply interesting than 
this, and we may be no further removed from its solution than the 
predecessors of Newton were from the simple dynamical relation 


of matter to matter which that potent intellect detected and 
demonstrated. 

Passing from extra terrestrial theories to the narrower fi»ld of 
molecular physics, we find the doctrine of correlation of ‘ores 
steadily making its way. In the Bakerian Lecture for 1863 Mr. 
Sorby shows, not perhaps a direct correlation of mechanical and 
chemical forces, but that when, either by solution or by chemical 
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the coils of a oe an electro- = “4 
considerable increase of electrical power may be attained, and 
applying this as a a second, and in 


nd 
Of course, to produce this increase, more y 
cal force must be used at each step to work the magneto-electric 
machines ; but provided this be supplied there hardly seems a 
limit to the extent to which mechanical may be converted 
electrical force. 

Mr. Holz has contrived a Franklinic electrical machine, in 
which a similar principle is manifested. A varnished glass plate 
made to revolve in close imi 
more pieces of card attached, 
rubbed glass or ebonite; the moment this is effected a resistance 
is felt by the operator who turns the handle of the machine, and 
the slight temporary electrisation of the card converts into a con- 
tinuous flood of intense electricity the force supplied by the arm 
of the operator. 

These results offer great promise of extended application ; they 
show that, bya mere formal disposition of matter, one force can 
be converted into another, and that not to the limited extent 
hitherto attained, but to an extent co-ordinate, or nearly so, 
with the inc initial force, so that, by a mere change in the 
arrangement of —— a means of absorbing and again elimi- 
nating in a new form a given force may be obtained to an inde- 
finite extent. As we ma: A in a not very distant ~ | need, 
for the daily uses of saan’, heat, light, and mechanical force, 
and find our present resources exhausted, the more we can 
invent new modes of conversion of forces, the more prospect we 
have of practically supplying such want. It is but a month 
from this time that the greatest triumph of force-conversion has 
been attained. The chemical action generated by a little salt 
water on a few pieces of zinc will now enable us to converse 
with inhabitants of the opposite hemisphere of this planet, and 

“Put a girdle round about the earth in forty minutes.” 

The Atlantic Telegraph is an accomplished fact. 

In ny oe very considerable strides are bei made by 
stud. the relation of organised bodies to external forces; and 
this branch of inquiry has been promoted by the labours of Car- 
on Bence Jones, Playfair, E. Smith, Frankland, and others. 

egetables acted on by light and heat, decom water, 
ammonia, and carbonic acid, and transform them into, among 
other substances, oxalate of lime, lactic acid, starch, sugar, 
stearine, urea, and ultimately albumen; while the animal reverses 
the process, as does vegetable decay, and prod from alb " 
urea, stearine, sugar, starch, lactic acid, oxalate of lime, and 
ultimately ammonia, water, and carbonic acid. 

As, moreover, heat and light are absorbed, or converted in 
forming the synthetic processes going on in the vegetable, so con- 
versely heat and sometimes light is given off by the living animal; 
but it must not be forgotten that the line of demarcation between 
a a and an animal is difficult to draw, that there are no 
single attributes which are peculiar to either, and that it is only 
by a number of characteristics that either can be defined. 

The series of processes above given may be simulated 
the chemist in his laboratory ; and the amount of labour whi 
a man has undergone in the course of twenty-four hours may 
be approximately arrived at by an examination of the 
chemical changes which have taken place in his body; changed 
forms in matter indicating the anterior exercise of dynamical 
force. That muscular action is produced or supported by chemical 
c'rnge would probably now be a generally accepted doctrine ; but 
while many have thought that muscular power is derived from the 
oxidation of albuminous or nitrogenised substances, several recent 
researches seem to show that the latter is rather an accompani- 
ment than a cause of the former, and that it is by the oxidation of 
carbon and hydrogen compounds that muscular force is supplied. 
Traube has been prominent in advancing this view, and experi- 
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action, a change in volume of the resulting subst , as pared 
with that of its separate constituents, is effected, the action of 
pressure retards or pr tes the change, according as the sub- 
stance formed would occupy a larger or a smaller space than that 
occupied by its separate constituents. The application of these 
experiments to geological inquiries as to subterranean changes 
which may have taken place under great pressure, is obvious, and 
we may expect to form compounds under artificial compression 
which cannot be found under normal pressure. . 

In a practical }oint of view the power of converting one mode 
of force into anotuer is of the highest importance; and with refe- 
rence to a subject which at present—somewhat prematurely 





ments detailed in a = published this year by two Swiss profes- 
sors, Drs. Fish an islicenus, which were made by and upon 
themselves in an ascent of the Faulhorn, have gone far to gon 
it. Having fed themselves before and during the ascent, = 
starch, fat, and sugar, avoiding all nitrogenised compounds, they 
found that the consumption of such food was amply sufficient to 
supply the force necessary for their expedition, and that they felt 
no exhaustion. By appropriate chemical examination they ascer- 
tained that there was no notable increase in the oxidation of the 
nitrogenised constituents of the body. After calculating the 
mechanical equivalents of the combustion effected, they then 
state, as their first conclusion, that “‘ The burning of protein sub- 





perhaps—occupies men’s minds, viz., the prospective exhausti 
of our coal-fields, there is every encouragement derivable from the 
knowledge that we can at will produce heat by the expenditure of 
other forces. But, more than that, we may probably be enabled 
to absorb or store up, as it were, diffused energy; for instance, 
Berthelot has found that the potential energy of formate of pot- 
ash is much greater than that of its proximate constituents, 
caustic potash and carbonic oxide. This change may take place 
spontaneously and at ordinary temperatures, and by such change 
carbonic oxide becomes, so to -—_ reinvested with the amount 
of potential energy which its carbon possessed before uniting with 
oxygen; or, in pt words, the carbonic oxide is raised as a force- 
possessor to the place of carbon by the direct absorption or con- 
version of heat from surrounding matter. 

Here we have, as to force-absorption, an analogous result to that 
of the formation of coal from carbonic acid and water; and 
though this is a mere illustration, and may never become econo- 
mical on a large scale, still it and simi!ar examples may calm 
apprehension as to future means of supplying heat, should our 

resent fuel become exhausted. As the sun’s force, spent 
in times long past, is new returned to us from the coal 
which was formed by that light and heat, so the sun’s rays, 
which are daily wasted, as far as we are concerned, on the 
sandy deserts of Africa, may hereafter, by chemical or mechanical 
means, be made to light and warm the habitations of the denizens 
of colder regions. The tidal wave is, again, a large reservoir of 
force, hitherto almost unused. : 

The valuable researches of Professor Tyndall on radiant heat 
afford many instances of the power of localizing, if the term be 
permitted, heat which would otherwise be dissipated. 

The discoveries of Graham, by which atmospherie air, drawn 
through films of caoutchouc, leaves belrind half its nitrogen, or, 
in other words, becomes richer by half in oxygen, and hence has 
a much increased potential energy, not only show a most remark- 
able instance of physical molecular action, merging into chemi 
but afford us indications of means of storing up force, much o 
the force used in a the aspirator being capable at any 
period, however remote, of being evolved by burning the oxygen 
with a combustible. What changes may take place in our modes 
of applying force before the coal-fields are exhausted it is er 
sible to predict. Even guesses at the probable period of their 
exhaustion are uncertain. There is a tendency to substitute for 
smelting in metallurgic iquid chemical action, which of 
course has the effect of saving fuel ; and the waste of fuel in 
ordinary operations is enormous, and can be much economised by 
already known processes. It is true that we are, at present, far 
from seeing a mode of replacing that of force 
the coal-fields ; but we may with confidence rely on invention 
being in this case, as in others, born of necessity, when the neces- 


sity arises. 

it will not further pursue this subject ; at a time when science 
and civilisation cannot prevent large tracts of country being irri- 
gated by human blood in order to gratify the ambition of a few 
restless men, it seems an over-refined sensibility to occupy our- 
selves with providing means for our descendants in the tenth 
generation to warm their dwellings or . oy their locomotives. 

Two very remarkable applications of the convertibility of force 





cannot be the only source of muscular power, for we have 
here two cases in which men performed more measurable work 
than the equivalent of the amount of heat, which, taken at a most 
absurdly high figure, could be calculated to result from the burning 
of the albumen.” 

They further go on to state that, so far from the oxidation of 
albuminous substances not being the only source of muscular 

wer, “the substances by the burning of which force is generated 
in the muscles, are not the albumenous constituents of, those 
tissues, but non-nitrogenous substances, either fats or hydrates of 
carbon,” and that the burning of albumen is not in any way con- 
cerned in the production of muscular power. 

We must not confuse the question of the food which gives per- 
manent capability of muscular force with that which supplies its 
requisites for temporary activity; no doubt the carnivora are the 
most powerfully constituted animals, but the chamois, gazelle, 
&c., have great temporary capacity for lar exertion, though 
their food is vegetable ; for concentrated and sustained energy, 
however, they do not equal the carnivora ; and with the domes 
graminivora we certainly find that they are capable of performing 
more work when supplied with those vegetables which contain the 
greatest quantity of nitrogen. 

These and many similar classes of research show that in chemical 
inquiries, as in other branches of science, we are gradu 
relieving ourselves of hypothetical existences, which certainly 
the advantage that they might be varied to suit the requirements 
of the theorist. 

Professor Grove next proceeded to consider at great length the 
doctrines of the origin of species as propounded and written upon 
by Darwin,'Huxley, &c., — = much perspicuity the 
broad arguments in favour of the winian theory. However 
interesting the subject may be to the man of science, it possesses 
no special attractions for engineers, and we are compelled to omit 
this portion of the address by the pressure on our columns. 

Professor Groves’ address indicated a few of the broad argu 
ments on this subject. The learned speaker went on to say—If I 
appear to lean to the view that the successive in organic 
beings do not take place by sudden leaps, it is, I ve, from no 
want of an impartial feeling; but if the facts are stronger in favour 
of one theory than another, it would be an affectation of impar- 
tiality to make the balance appear equipoised, 

The prejudices of education and associations with the past are 

inst this as inst all new views; and while on the one hand a 
theory is not to be accepted because it is new and primd facie 
plausible, still to this assembly I need not say that its running 
counter to existing opinions is not n ily a reason for its 
rejection; the onus ndi should rest on those who advance a 
new view, but the degree of proof must differ with the nature of 
the subject. ma ant question » does the meri hy r) = 
remove more di ties, require fewer assum , and presen 
more consistency eith chesvvad facts than that which it seeks to 
supersede ? if so, the philosopher will adopt it, and the world wi 1 
follow the philosopher—after many days. 

It must be borne in mind that even if we are satisfied from a 

rsevering and impartial inquiry that organic forms have varied 
indefinitely in time, the causa causans of these changes is not 
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by our researches; if it be admitted that we find no 

of amorphous matter su changed into complex 
structure, still why matter should be with the plasticity 
by which it slowly acquires modified structure is unexplained. If 
we assume that natural selection, or the struggle for existence, 
coupled with the tendency of like to reproduce like, gives rise to 
various organic changes. still our researches are at present unin- 
structive as to why like should produce like, why acquired cha- 
racteristics in the parent should be reproduced in the offspring. 
Reproduction itself is still an enigma, and this great question 
may involve deeper thoughts than it would be suitable to enter 
upon now. 5 

Perhaps the most convincing argument in favour of continuity 
which could be presented to a doubting mind would be the diffi- 
culty it would fecl in representing to itself any per saltum act of 
nature. Who would not be astonished at beholding an oak tree 
spring up in a day, and not from seed or shoot? We are forced 
by experience, though often unconsciously, to believe in continuity 
as to all effects now taking swe if any one of them be anomalous 
we endeavour, by tracing its history and concomitant circumstances, 
to find its cause, i.e., to relate it to antecedent phenomena; are 
we then to reject similar inquiries as to the past? is it laudable to 
seek an explanation of present changes by observation, experi- 
ment, and analogy, and yet reprehensible to apply the same mode 
of investigation to the past history of the earth and of the organic 
remains embalmed in it? 

If we disbelieve in sudden creations of matter or force, in the 
sudden formations of complex organisms now, if we now assign to 
the heat of the sun an action enabling vegetables to live by assi- 
milating gases and amorphous earths into growing structures, 
why should such effects not have taken place in earlier periods of 
the world’s history, when the sun shone as now, and when the 
same materials existed for his rays to fall upon ? 

If we are satisfied that continuity is a law of nature, the true 
expression of the action of Almighty Power, then, though we may 
humbly confess our inability to explain why matter is impressed 
with this gradual tendency to structural formation, we should 
cease to look for special interventions of creative power in changes 
which are difficult to understand, because, being removed from us 
in time, their concomitants are lost; we should endeavour from 
the relics to evoke their history, and when we find a gap not try 
to bridge it over with a miracle. 

If it be true that continuity pervades all physical phenomena, 
the doctrine applied by Cuvier to the relations of the different 
parts of an animal to each other might be capable of great exten- 
sion. All the phenomena of inorganic and organised matter might 
be expected to be so inter-related that the study of an isolated 
phenomenon would lead to a knowledge of numerous other 

henomena with which it is connected. As the antiquary deduces 
rom a monolith the tools, the arts, the habits, and epoch of those 
by whom it is wrought, so the student of science may deduce from 
a spark of electricity or a ray of light the source whence it is 
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The pr ing of this section began on yesterday (Thursday) 
morning, at St. George’s Hall, before a wom 4 full meeting, 
with the reading of the President’s, Mr. Hawksley’s, address. On 
the platform we noticed Mr. Fairbairn, Sir W. G. Armstrong, Dr. 
Rankine, Mr. Bateman, Mr. Bramwell, Capt. Douglas Galton, Mr. 
Carpmael, Mr. Dircks, and others. Messrs. Hawkshaw, Vignoles, 
and Whitworth, though the two last were in town, were not present. 

It will be noticed that Mr. Hawksley’s address contains a passage 
with reference to heavy guns, which is not in the best taste, con- 
sidering that Sir William Armstrong was present; and that 
gentleman, after a few graceful words on yielding his post, as Pre- 
sident of the Section, to Mr. Hawksley, soon quitted the hall. 

Mr. Hawksley began by observing that ‘“‘ After the eloquent and 
admirable address which has so recently fallen from the lips of our 
learned president (Mr. Grove), and in whieh, with the object and 
purpose of illustrating the operation of the law of continuity, he has 
presented you with portraits from youth to manhood of every 
science, I feel the task all the more difficult of attracting your 
attention from vast generalisations of the past, and the seductive 
speculations of the future, to a department of knowledge which, 
however extensive and important, deals only with the exact and 
demonstrable, and which claims your attention and regard mainly, 
though not exclusively, because of its applicability to and in the 
attainment of the most numerous wants and requirements of 
civilised man. 

The subject-matter of the department of the British Associa- 
tion over which I have on this occasion been called to preside is 
that of mechanics, and although properly speaking this depart- 
ment embraces within its confines the whole of the vast range of 
mechanical philosophy, extending from the infinitely great of 
the universe down to the infinitely small of the ultimate 
atom; yet as I apprehend it is our more immediate purpose 
to limit our inquiries for the most part, if not altogether, to 
to those branches of statics and dynamics which are or may be 
employed for the realisation of so-called ‘ practical ends,” 
it is not my intention to go over old ground, and by so doing 
occupy your time wearily and unnecessarily, by recounting the 
many developments which mechanical science has received during 
the past year. These you know from your own observation or 
from the perusal of the many i gpa descriptions and investi- 
gations which it is the glory of the present age that mechanical 
skill has been the means of placing within the reach of every 
inquirer. My time and your time will, in truth, be better em- 
ployed if I offer for consideration a few thoughts with regard to 








generated ; and by similar pr of r ing other 

hither unknown may be deduced from their probable relation with 
the known. But, as with heat, light, magnetism, and electricity, 
though we may study the phenomena to which these names have 
been given, and their mutual relations, we know nothing of what 
they are; so, whether we adopt the view of natural selection, of 
effort, of plasticity, &c., we know not why organisms should have 
this nisus formativus, or why the acquired habit or exceptional 
qualty of the individual should reappear in the offspring. 

Philosophy ought to have no likes or dislikes, truth is her only 
aim; but if a glow of admiration be permitted to a physical in- 
quirer, tomy mind a far moreexquisitesense of the beautiful is con- 
veyed by the orderly development, by the necessary inter-relation 
and inter-action of each element of the cosmos, and by the con- 
viction that a bullet falling to the ground changes the dynamical 
conditions of the universe, than can be conveyed by mysteries, by 
convulsions, or by cataclysms. 

The sense of understanding is to the educated more gratifying 
than the love of the marvellous, though the latter need never be 
wanting to the nature-seeker. 

But the doctrine of continuity is not solely applicable to physi- 
cal inquiries. 

The same modes of thought which lead us to see continuity in 
the field of the micros¢ope as in the universe, in infinity down- 
wards as in infinity upwards, will lead us to see it in the history 
of our own race; the revolutionary ideas of the so-called natural 
rights of man, and @ priori reasoning from what are termed first 

rinciples, are far more unsound and give us far less ground for 
improvement of the race than the study of the gradual progressive 
changes arising from changed circumstances, changed wants, 
changed habits. Our language, our social institutions, or laws, 
the constitution of which we are proud, are the growth of time, 
the product of slow adaptations, resulting from continuous 
struggles. Happily in this country, though our philosophical 
writers do not always recognise it, practical experience has taught 
us to improve rather than to remodel; we follow the law of nature 
and avoid cataclysms. 

The superiority of man over other animals inhabiting this 
planet, of civilised over savage man, and of the more civilised 
over the less civilised, is proportioned to the extent which his 
thought can grasp of the past and of the future. His memory 
reaches further back, his capability of prediction reaches further 
forward in proportion as his knowiedge increases. He has not 
only personal memory which brings to his mind at will the events 
of his individual life—he has history, the memory of the race; he 
has geology, the history of the planet; he has astronomy, the 
geology of other worlds. Whence does the conviction to which I 
have alluded, that each material form bears in itself the records 
of its past history, arise? Is it not from the belief in continuity? 
Does not the worn hollow on the rock record the action of the 
tide, its stratified layers the slow deposition by which it was 
formed, the organic remains imbedded in it the beings living at 
the times these layers were deposited, so that from a fragment of 
stone we can get the history of a period myriads of years ago? 
From a fragment of bronze we may get the history of our race at 
a period antecedent to tradition. As science advances our power 
of reading this history improves and is extended. Saturn’s rin 
may help us toa knowledge of how our solar system develo 
itself, for it as surely contains that history as the rock contains 
the record of its own formation. 

By this patient investigation how much have we already 
learned, which the most civilised of ancient human races ignored ! 
While in ethics, in politics, in poetry, in sculpture, in painting, 
we have scarcely, if at all, advanced beyond the highest intellects 
of ancient Greece or Italy, how great are the steps we have made 
in physical science and its applications ! 

But how much more may we not expect to know ? 

We, this evening assembled, Ephemera as we are, have learned 
by transmitted labour to weigh, as in a balance, other worlds 
larger and heavier than our own, to know the length of their 
days and years, to measure their enormous distance from us and 
from each other, to detect and accurately ascertain the influence 
they have an the movements of our world and on each other, and 
to discover the substances of which they are composed; may we 
not fairly hope that similar methods of research to those which 
have taught us so much may give our race further information, 
until problems relating not only to remote worlds, but possibly to 
organic and sentient beings which may inhabit them, problems 
which it might now seem wildly visionary to enunciate, may be 
solved by progressive improvements in the modes of applying 
observation and experiment, induction and deduction ! 
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the unhappy necessity which the events of the last years have only 
too sadly established for devoting much of the science and skill of 
the members of the Association to the defence of the homes of the 
people of this great nation. 

Whatever may have been the advancement which civilised 
people have made in the arts of peace, it is only too evident that 
those peoples have even outstripped themselves in advancing the 
arts of destruction. 

We have seen in the great internal contention of our American 
brethren, and still later in the struggle in which several of the 
most important states of Europe have engaged, that war is no 
longer carried on by means of mere animal courage and brutal 
force; on the contrary, we perceive, much to our amazement, I 
believe, that the highest branches of mechanical science and the 
most refined processes and operations of the mechanical arts are 
resorted to by the modern warrior for the poems of offence and 
defence, and we are taught by the logic of facts that the modern 
soldier must cease to remain a passive machine, but, om the con- 
trary, must henceforth be trained as a skilled labourer, if, indeed, 
not even as a skilled artisan. 

At the present moment the internal and external defences of 
this country are in a most unsatisfactory condition. Many en- 
deavours have been made, and much money, reckoned by millions, 
has been expended, I will not say wastefully or unworthily, but 
certainly for the most part uselessly, in endeavours to secure our 
coasts against the attacks of a foreign enemy. Forts have been 
erected where an adversary would never seek to land. Ships of 
an enormous size, and carrying enormous armaments, have been 
constructed which can neither sail on shallow waters nor safely 
encounter a hurricane in deeper ones, which, with vast mecha- 
nical power on board, can yet not carry a sufficient quantity of 
coal to enable them to find their way to them and act as pro- 
tectors of our colonies, and which, for the same reason, are 
wholly unable to convey our merchantmen to those distant 
climes without a safe communication with which the trade and 
commerce of England must be annihilated. Arsenals have been 
enlarged, if not constructed in situations in which they can only 
be secured from an enemy’s fire by fortifications which it will 
require an additional army to man. Guns, each one larger, or 
more elaborate than the last, have been invented and constructed, 
and tried, and floating castles, each one heavier and uglier, and 
more unmanageable, and more useless (except for special applica- 
tions) than the former one, have been built and cast upon the 
waters to resist them, and yet, it is lamentable to have occasion 
to say it, nearly all the many naval and military officers with 
whom I have come in contact freely acknowledge that this great 
country is not ina — to defend either herself or her colonies 
against a combined attack from more than one of those foreign 
friends we have heretofore recognised under a different appella- 
tion. 

I am aware there are amongst the members of the Association, 
and I believe they are now present, gentlemen eminent in mecha- 
nical science and equally well known for their mechanical skill, 
who can, if they will, enlighten us on the present state of our 
defensive ability, and who, from their intimate acquaintance with 
the subject, will be enabled to inform us with respect to the 
mechanical appliances best adapted for the improvement of our 
defences, 

It is a function of this department of our Association to 
study and devise the forms of ships suitable for the pur- 

ses of commerce and war; to ascertain the conditions 
under which they will ‘attain the highest velocities or carry 
the heaviest burdens, to know and define the laws of resistance 
to motion in water, a subject to which I have devoted a not 
altogether useless attention; and to apply the motive force neces- 
sary to overcome that resistance in the most economical, most 
convenient, and most serviceable manner; and it is also a function 
of this department to deal with the theory and practice of projec- 
tiles, and to contrive the means by ‘Which these warlike instru- 
ments, both large and small, may be most advantageously employed 
by our military and naval forces. 

I have reason to believe that discussions most interesting and 
useful will arise in this section on these and other cognate 
masters; and I therefore invite all those gentlemen who may be 
charged with information on such topics to favour us with their 
presence and views, which I regard as being at this juncture of 
peculiar national importance. 

But whilst, as good Englishmen, we feel the necessity of being 
prepared for war in order to secure a lasting and respected peace, 
we must not neglect the consideration of so much more of our 
science as contributes to the material wealth and prosperity of our 
country, and to the social comfort and intellectual improvement 
of its inhabitants, and, I may add, of the whole world. 

Numerous members and associates of this Association are pre- 
pared with communications of great interest, which will, I have 
no doubt, lead to very important discussions. These are, as far 
asis yet possible, announced in the programme already in your pos- 





session, but I am told the tale is not exhausted, and that 
other equally important papers will be submitted for your con- 
sideration. 

On my own behalf I may state that I was not aware that it 
would become my duty to address you in this formal manner, nor 
that it would be ex that I should become a contributor from 
the stores of unexplored wealth from the department of scientific 
application to which I have devoted py 3. whilst, therefore, I 
request you to forgive the crudities of this hasty notice, mai 
devoted to a matter in which all may not take, with me, an eq 
interest, I will endeavour to improve my standing in your esti- 
mation by placing at your disposal the results of some further 
‘* Investigations into the True Principles of Hydraulic Science.” 

Before sitting down, permit me, however, a your atten- 
tion to the many points of interest peculiar to this town and its 
neighbourhood. ‘You will find here, in the lace machine, combi- 
nations and ments of mechanism of the most complicated 
= of the most exact kind, all tending to the cheap and rapid 

abrication of an article of commerce, which has made its way 
over the entire world, and without the ession of which no 
home, and I had almost said no lady’s dress, can be considered 
complete. The present state and extent of this really wonderful 
manufacture is an instance, and even a remarkable one, of the 
effect of that law of continuity which last evening formed the 
staple of our President’s address. It has only been by little and 
little, but by slow and continuous progression, that the lace 
mechanism of Nottingham has become developed into that con- 
dition of almost perfection to which it has now attained. 

The excursionists will find in the geology of this district much 
to invite their attention. Within a very few miles many of the 
most interesting formations of the earth’s crust come to the sur- 
faces from the syenite at the base of the system to the more recent 
deposits of lias and oolite coal and ironstone are very abun- 
dant, and although it is to be regretted that the town of Not- 
tingham has not yet availed itself of the vast amount of 
mineral wealth within its reach, yet in the large undertakings at 
Butterley, Riddings, and other places, as well as the great extent 
to which the Midland coal field is being wrought for the supply 
of distant countries, you will see evidences of the growth of a 
local industry which, as I believe, is yet in its infancy. 

After a few words from Sir W. G. Armstrong and Mr. Fair- 
bairn, Dr. Rankine laid a copy of his work on “‘ Shipbuilding, 
Theoretical and Practical,” before the section, as a presentation 
from the publisher, Mr. Mackenzie. He (Dr. Kankine) then, in 
the absence of Mr. Scott Russell, presented the report of the 
committee on the ‘Resistance of Water to Floating and 
Immersed Bodies ;” reading those parts of the report which, 
containing no or few figures, could be brought, vivd voce, before 
the section. 

In addition to Mr. Hawksley’s address, several papers were 
read, which, from want of space, we are compelled to leave over 
till our next issue. 


LETTERS TO THE EDITOR. 
(We do not hold — a w the opinions of our 
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A PRACTICABLE METHOD OF WORKING THROUGH SUBMARINE 
CABLES, HOWEVER LONG, WITH A SPEED OF A HUNDRED 
WORDS A MINUTE, BY THE ABOLITION OF RETARDATION, 


S1r,—Comparatively safe from accidental mechanical injury as 
the new Atlantic cable is made by its deep sea bed, and with its 
core unsusceptible of the action either of sea water or marine 
animals as it is supposed to be, we may calculate pretty safely 
on a continuance of the six words a minute it is now giving, pro- 
vided only the faults to which gutta-percha as an insulator is 
naturally subject are not increased by injudicious tensions under 
the temptation of a small additional gain. Any speed of sig- 
nalling, if it be only lasting, is enough to prove the practicability 
of safely laying, as well as successfully working, long lines of 
submarine telegraph ; and though two or three millions of words 
given annually to the prompt interchange of thought between the 
two separated continents are no great number, they would have, 
as permanent pioneers in the march of improvement, a significance 
not to be measured by their actual money value. It is to be 
hoped, therefore, that the greater advantage will not be put in 
jeopardy for the sake of enhancing the smaller one ; and if it be 
preserved the mechanical part of the problem, which has almost 
monopolised the attention of telegraphists for the last few years, 
may be regarded as age gy | solved in our favour, leaving for 
our next consideration the electrical question of speed—present 
attainments in that respect being very far from what we could 
desire. Allowing five signals to a letter, as many letters to a 
word, and, through the Atlantic line, six words to a minute, we 
have 150 signals, each passing through 2,300 miles, making a velo- 
city of signalling of only 345,000 miles in a minute ; whereas, the 
number of miles electricity can travel along a wire in the same 
time is no less than 288,000 times sixty, or seventeen and a-quarter 
millions, equal to about 300 words. That amount of service, then 
is within the limit of what electricity offers ; the question for us 
to determine is to what extent can we avail ourselves of it? 

In accepting 288,000 miles in a second, reported by Professor 
Wheatstone to be the velocity of electrical conduction as observed 
in his well-known experiment, I will state why I believe it cannot 
be made doubtful by any other experiments giving inferior results. 
There is a principle in ethics which satisfies lawyers that if one 
witness fails to do what another has found possible, he testifies 
not against the positive evidence, but only against the compet 
either of himself or of the means he has made use of; and on that 
principle we may allow that, while all the experiments to which I 
am alluding were made with equal sagacity and care, they may 
have differed in some essential condition not taken into account 
by any of the operators. And it is not impossible to point to 
differences which must have affected the results; for example, in 
Wheatstone’s experiment the charge was smaller in quantity than 
in the other cases, and on that account would enter and occupy the 
wire in less time; it was also of much higher intensity, which is 
known to add to conductivity, though it does not increase velocity, 
and on that account, too, the time necessary for its reception is 
shortened. But in fact, the whole of the experiments, Wheat- 
stone’s not excepted, were merely trials of the velocity of 
signalling rather than of electrical conduction, which could not 
have been less—and, in the presence of inductive charge, must 
have been greater—than any of the observations. We are, there- 
fore, certainly more or less within the truth in adopting the 
signalling of Wheatstone to express the full velocity of electrical 
conduction. 

Bearing in mind, then, the slowness of submarine signalling in 
comparison with the velocity of electrical conduction, it is impossi- 
ble to rest satisfied with merely knowing that the one is a 
retardation of the other, or with the ignorance of cause and effect 
which proceeds no further than to describe the retardation as the 
difficulty of working through the great inductive resistances of 
long lengths of submarine cable, science wants to know—why we 
have that difficulty; and utilitarianism asks—are we obliged to have 
it? It is generally supposed to be inevitable. Telegraphists—ob- 
serving induction between the wire of a submarine telegraph and 
the surrounding water to be an invariable occurrence ; also that 
charge on the wire is an inseparable attendant on induction; that 
charge involves conduction in and out of the wire; that conduc- 
tion is uniformly resisted, and that resistance causes retarda- 
tion —think it reasonable to conclude that the latter is unavoidable, 
though, perhaps, to be provided against in some measure, as 
Mr. Latimer Clark seemed to think ible when, in his report to 
the Government and the Atlantic Telegraph Company, after saying 
that “‘if it were not for retardation any telegraph cable, however 
long, could be worked at almost any speed,” he added, ‘‘ although 
much may be done to reduce its,effects there is at present no known 
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method of avoiding them altogether.” Five years have elapsed 
since that was written, and how little has heek done during that 
time to mitigate the evil of retardation may be seen by compar- 
ing the one and a-half words of the earlier Atlantic cable with the 
six words of the present one; recollecting that about four and 
a-quarter of the latter number are due to nearly trebling the 
size of the conductor, and probably the remaining one and 
three-quartezs to the improved specific conductivity of the 
cop} of which it was made, so that nothing, or very little, 
is left to be ascribed to anything else. However, whatever 
may have been done by way of lessening retardation, thus 
much remains undone—there is still enough retardation left 
to reduce to a of six w a minute what elec- 
tricity is competent to make three hundred in the same time. 
What proportion of that large number is to become available on 
the total abolition of retardation will depend upon whether we 
adopt mechanical means for aiding the human powers in making 
and breaking the contacts at one end of the line and for recording 
the signals at the other; and also upon the perfection of those 
means, which we could not at first expect to make so great as to 
be unsusceptible of further improvement. As we now work, we 
should assuredly secure, in the ab: of retardation, the thirty 
or forty words a minute now practicable on land lines, and which, 
by the unencumbered operation of mechanism for superseding 
fingering, might, on a very moderate computation, be extended to 
one hundred or more. 

I have thus attempted to deduce from practical observations the 
extent to which the travelling powers of electricity are wasted by 
retardation; and now I propose to show, equally by reference to 
facts, first, how they are thus wasted; and, secondly, by what 
means the waste may in future be avoided. Electricity is known 
to be obstructed in its passage along a wire—the nature of the 
obstruction I need not in this place stop to describe, as I may 

owed, in common with all telegraphists, to speak of 
it as resistance ; that resistance for an unit of electricity is known 
to be greater in exact proportion as a wire is longer; and we have 
nothing else in which we can conceive retardation to originate, 
although the making it a direct and only cause is paradoxical; for 
while in wires of unequal lengths the resistances vary in their 
simple proportion, the retardations vary much more nearly as the 
squares of the lengths. The paradox, however, will presently be 
explained. Those who have to work submarine telegraphs know 
that they can neither indicate nor terminate a and without 
being embarrassed with more electricity than they know what to 
do with; though how much the surplus exceeds the required 
quantity they may be very much surprised to hear. The informa- 
tion may be derived with all exactitude from some 
experiments made by Mr. Latimer Clark, and described in the 
report to which I have alluded, proving that the electricity on the 
wire of a submarine telegraph in action is always ‘‘a maximum 
near the battery and falls regularly to zero,” a fact by which, as that 
gentleman remarked, it is made certain that ‘‘if the whole length 
of any submarine cable be conceived to be divided into any number 
of equal parts, the quantity of electricity stored up in each section 
will be in the ratio of 1, 3, 5, 7, 9, 11,” &c. Now, if we add all the 
above-specified quantities together, or, what is the same thing, if 
we square the number of the sections, we shall get as the 
sum of the electricity in the whole of them, the number 
36, compared with 1 as the quantity in the section most distant 
from the battery. By the same demonstration we should have for 
a length of 2,300 miles that number multiplied into itself, as the 
total electricity of the cable compared to unity in the single mile 
furthest from the battery; and, therefore, liberally allowing that 
no cable shorter than a mile could have stored up in it enough 
electricity to actuate a signalling instrument, the cable of 2,300 
miles would waste with each signal above five and a quarter 
million times more electricity than it profitably used. Of course, 
each of these units of electricity must meet with resistance both 
in entering and in leaving the wire; and as the resistance to a 
single unit is equivalent to a certain consumption of time, the sum 
of so large a number of resistances may be perceptible; and any 
sensible waste of time between every two signals—about twenty- 
five of which go to a word—must be made evident by a retardation 
in the process of signalling. This exposition of retardation is a 
plain induction from facts, and by it we see why it occurs notwith- 
standing the insignificance of resistance as manifested by the 
bee we Bog’ conduction; and also why it varies in a much higher 
ratio than the resistances on which it depends. The aerial wires 
of overland yg oe are not altogether free from retardation; 
though as it is in their case not great enough to prevent the full 
development of manipulation, very little is said about it; it is, 
however, even in overland lines, sensible enough to render but of 
little avail the substitution of machinery, which, if freed from its 
hindrance, would be effective in increasing the existing speeds of 
land signalling. Now, after showing how it grows out of resist- 
ance, I need hardly add that to get rid of retardation we have to 
avoid the incessant charging and discharging of the wire; but the 
question still remains how that is to be done, seeing that the 
contact of the wire with the battery must be alternately made and 
broken at one end, while the other end is uninsulated for the 
passage of the signalling electricity into the earth. 

We shall facilitate our comprehension of the means to be em- 
ployed by adopting a geometrical artifice to represent the charge 
and conduction of a telegraph wire. We may conceive the elec- 
pes passing through the of the wire for establishing the 
signal to be represented by the cylindrical form of the wire 
itself, and that resting as charge upon it by the form of a 
cone of the same length, having the wire concentrically within it, 
the base of the cone increasing and decreasing with the quantity 
of electricity in the charge. Such a cone, when once formed, will 
be permanent so long as contact with the battery is continued, 
losing as much electricity at its apex as enters by its base, the 
current meanwhile being everywhere uniform; but no sooner will 
the entrance of electricity be discontinued than the cone will begin 
to aes by feeding the current, growing progressively smaller 
at the base until it finally vanishes, to be followed by the current 
itself; after which both cylinder and cone will need to be reinstated 
before another signal can be given. Now, in order to suppress the 
charging and discharging of a wire without interfering with its 
conduction, all that we have to do is to detach its superficial skin 
(on which the charge wholly resides) from its solid body, through 
which the electricity is conducted; or, to speak without meta- 
phor, by making the conductor in two parts separated by an 
interposed insulator, one of the parts consisting of a cylinder of 
wires or thin flexible metal, insulated at both ends, for the charge 
to rest on permanently, and the other part being an insulated 
wire or strand within the cylinder, to be used for conducting the 
signalling electricity just as at present. We shall thus make 
certain electrical changes; the charge formerly represented by a 
cone, by reason of the uninsulation of the surface of the wire, will 
now, because of its insulation, take the form of a cylinder; and 
whereas the charge was before constantly escaping, to need 
incessant renewal, now it will be formed once for all and per- 
petually retained. Under such circumstances charge will be 
entirely absent from the conducting wire, which will conse- 
quently, transmit as a wave the minutest quantity of electricity 
as it is received, by reason of the different tensions of the battery 
at one of its ends and of the earth at the other; and that wave, 
passing with a velocity of 1,000 miles in the 288th part of a 
second, will be practically out of the wire as soon as it has ente: 
to be followed by other waves, with a rapidity of succession limite 
only by the means adopted for making and breaking the electrical 
contacts; for, so far as electricity is concerned, the waves each 
minute might be many thousands. I have omitted to say that to 
retain the charge permanently on the metallic cylinder it needs, 
of course, to be insulated from the water in which it is submerged 
by surrounding it with an insulating substance, as is now done 
with the central conductor of an ee 

In calling public attention to the ibility of abolishing retard- 
ation, I ought to make it known that ¢ telegraphist of position 











professes to have tried the method thus briefly mentioned by 
insulating—in opposition to all explanation—both the conductors; 
not that only on which the charge was to be detained, but the 
inner one also, through which the wavesof electricity were required 
to pass into the earth. The absurdity of insulating the inner 
conductor is palpable enough; not so, however, the reasoning 
which prompted it, and which never has been made known. 

It is surprising that the ibility of signalling without 
retardation was not foreseén' ago, conversant as practical 
electricians must be with the following facts, which, few as they 
are, really exhibit all its principles in full operation. Electrical 
charge never occupies any part of a conductor but its external 
surface. If a conductor be hollow, nothing that may be introduced 
within it has any influence on its capacity to receive charge on 
its surface. When a hollow conductor has a solid one concen- 
trically within it, with an intervening insulator separating them, 
and the two are placed in communication at one end, electricity 
may be passed along the whole length of the inner conductor, 
without remaining upon it, to take its place as an external charge 
upon the outer one. After a charge has been acquired by an 
external conductor an inner concentric, one entirely insulated 
from it, will conduct electricity from a battery at one of its ends 
to the earth at the other. Neither the Leyden jar nor its counter- 
Lan a submarine cable sheathed with wires, will receive into it 
- electrical charge while there is already one occupying its out- 
side. 

In ing to a close this exposition of one of the most im- 
portant features in electro-telegraphy, it may be applied to recon- 
cile some discrepancies between doctrine and observation which 
have occasioned much discussion. On the teaching of Professor 
Wm. Thomson ,it is believed that the inductive discharge of sub- 
marine conductors varies as the squares of their lengths, but 
experimentalists give as the result of their observations various 
ratios, none of them so high as the professor obtained mathe- 
matically. Now the law of the squares may be quite true in its 
application to charge in the strict limitation of the term, and 
untrue with respect to discharge, as the latter must include not 
only the cone with a cylindrical hollow throughout its length, but 
the hollow cone and cylinder together. And as the cylinder varies 
simply with the length of the conductor it must interfere with 
the law of squares observed by the cone, a deduction that happily 
explains the anomaly alluded to by Mr. Latimer Clark in the 
15ond paragraph of his very admirable and instructive report. 

It would carry me too far into detail to name all the advantages 
that would accrue from abolishing retardation, but the chief of 
them may be briefly stated. In its ab no ine telegraph 
cable could be too long for rapid signalling, for the longest and 
the shortest would be all speedy alike, and this would be true 
even if the velocity of conduction were much less than it is 
reputed to be. On account of the small quantity of electricity to 
be transmitted, steel wire, with its strength and lower price, 
would be substituted for copper wire, which is at once less suit- 
able—its superior conductivity being superfluous—and more costly. 
Signalling by hand would produce its maximum number of words 
in submarine as well as in tand lines, while by machinery it might 
be done with ‘‘almost any speed.” And, as the result of all, 
the Old World and the New would communicate by a line 
which it might be neither misnomer nor disparagement to call a 
twopenny telegraph, for making which apparent I will supplement 
the facts given in this paper by a few figures :—Say we have a 
cable extending direct from Ireland to New York at an outlay of 
£800,000, required to pay for dividend, working expenses, and 
reserve fund 40 per cent., or £320,000 per annum. On the other 
side, set down 100 words a minute for 300 working days of twenty- 
four hours, amounting to 45,200,000 words, at, say, twopence as 
total, £360,000. This is what Atlantic telegraphy must come to, 
and what, moreover, the Atlantic Company will probably bring it 
to when they have had time to disencumber themselves from their 
to heavy pecuniary responsibilities, as well as from other no 
ess imperious obligations which will keep them fora time running 
in the rut they have made for themselves, ere is, it is said, 
reason to believe that the £800,000 allowed above, as the expense for 
constructing and laying a cable, might be very considerably reduced, 
and it is worthy of the company’s consideration that, although 
they have the exclusive use of the land approaches to America, a 
cable made on the new plan to avoid Seturiation would put it in 
the power of competitors to run past them and land on the 
American shore direct, thus endangering the pre-eminence to 
which their indomitable perseverance has so well entitled them. 

RIcHARD LAMING, M.R.C.S8. 











EGYPTIAN HIEROGLYPHICS.—The recent discovery by Dr. 
Lepsius, of a tablet with inscriptions in three languages, giving a 
further clue to the interpretation of Egyptian hieroglyphics, proves 
to be of more length and importance than the Rosetta stone. Like 
the Rosetta stone it is a decree of the priests of Memphis, as- 
sembled to pass a vote of thanks to one of the Ptolemies. As yet 
the translation of no more than twenty lines of the newly dis- 
covered inscription has been published, but it proves that many 
assumptions made by philologists in past years as to the meaning 
of some unknown but frequently recurring characters on Egyptian 
monuments have not been erroneous, 

CuRING MEAT ON THE RIVER PLATE.—<An interesting report on 
this subject, addressed to the Foreign-office, by our consul at 
Buenos Ayres, has just been published. Three processes for pre- 
serving the meat are given, each of which is being practically 
carried out on a large scale in South America. Two of the pro- 
cesses—Professor Morgan’s and Baron Liebig’s —are already more or 


\ less well known; the third—Mr. Sloper’s—is quite a recent one, and, 


| as described, is of great interest. 





r. Morgan’s process consists in 
making an incision in the heart just after the beast has been 
slaughtered, allowing all the blood to escape, and then injecting a 
briny fluid into the veins. An ox can be preserved by this process 
in ten minutes, twelve to fourteen gallons of brine being injected. 
Liebig’s process consists in the preparation of a concentrated ex- 
tract of the meat. The flesh is reduced to a pulp in revolving iron 
rollers formed with spikes on the outside, and boiled in water, the 
liquid is then strained off, and afterwards evaporated down till 
nearly solid. Thus, according to the report, ‘‘ eight small tins 
will hold the concentrated alimentary matter of an entire ox, at a 
price of 96s.; and will make over 1,000 basins of good strong 
soup; one teaspoonful to a cup of water, and eaten either 
alone or with the addition of a little,bread, potato, and salt, affords 
a good repast.” Mr. Sloper’s process, for which a patent has been 
conceded for the whole of South America, consists simply in 
eliminating all oxygen from the tins in which the meat is packed. 
It need scarcely be said that as decay is merely a slow combination 
of the elements of the organic matter with the oxygen of the air, 
the following proceeding is all that is required to preserve the 
meat :—The air is expelled from the tins by means of water forced 
in through a hole in the bottom until they are completely filled. 
The water is then run off, and as it runs off it is re Geol lyr neon, 
the nature of which is said to be kept a profound secret. The 
two holes at top and bottom are carefully soldered down, and the 
meat is ready for exportation, With regard to the “‘secret” gas 
employed, it is not difficult to conjecture its nature. It is no 
doubt nitrogen, mixed with a small quantity of gas having a great 
affinity for oxygen, probably’sulphurous acid or binoxido of pee 
so as to remove the last traces present. Sulphurous acid gas alone 
would dissolve in the water present, and by thus forming a vacuum 
expose the vessel to the pressure of the atmosphere. Binoxide 
of nitrogen, being insoluble, is preferable on that account. The meat 
thus preserved would be pa like common butcher’s meat, and 
might be sold in England at 4d. or 5d. per lb. The report y 
talks of Mr, Sloper’s process as based on the destruction (!) of the 
oxygen. ‘All theeo plona ano being cnaried out by Hnglich limited 
iability companies, and it is to be hoped that they will somehow 
utilise the enormous existing supplies of South American beef, 








—_ a arg ok poe ne = INSPECTION Ormnerz 
—The nin’ -yearly meeting is company was held a 
Wolverhampton on Weanesda last, under the presidency of Mr. 
G. J. Barker, iron master. ing to the great pressure on our 
space, we are compelled to hold over our report of the proceedings 
till next week. 


CIVIL AND MECHANICAL ENGINEERS’ SocrEry. -~ Permission 
having been obtained from.M.:Bazalgette to view the Thames 
Embankment Works, members of; the above society will meet ou 
Saturday next, 25th instant, in Stangate, to inspect the south 
side. It is the intention of the Council to arrange for visits to 
other works of magnitude during the recess. 5 


GENoA.—Shipbui a J alone appears to be in a flourishing state 
there. The’ cotton mills and manufactories do not onary neerly 
the amount of labour they did; while the ironworks are in a lan- 
guishing condition. One establishment, which was 
rod | by an Englishman, and seémed to be prospering, has been 
el in consequence of his’ death, and the concern gave ® very 
small percentage to creditors. 


Sourn Kensinctoy Museum.—Visitors during the week ending 
18th August, 1866:—On Monday, , and Saturday, free. 
from.10 a.m. to 10 p.m.,.12,831. .On Wednesday, Thursday, anc 
Friday (admission 6h), from 10, a.m. till 6 p=. 1,426. National 
Portrait Exhibition by payment, 11,781; schools, at 1s. per thirty, 
1,946. Total, 27,484. Average of corresponding week in former 
years, 10,226. Total from the opening of the museum, 6,250,622. 

Tue Ipattan LirroraLe Ratway has been at a standstill both 
towards France’ and Tuscany, owing to the contractors being 
involved in legal one with the Government. Pending the 
litigation the workmen have been discharged, and the work already 
accomplished is left to go to ruin. Whoever gains the cause, the 
cost of the works will be far greater than was.estimated. 


RAILWAY GRADIENTS IN THE MavRitrus.—The Mauritius, like 
the country to which it belongs, has its ‘“‘Midland” and its 
‘* Northern ” railways, but neither of these has the swing on tho 
level of the lines in England. The midland line of the Mauritius 
is thirty-four miles long, and rises in twenty miles to a height of 
1,822ft. or 1 in 57. In two miles from Port Louis the line rises 
165ft.; in four miles to Petite Riviere it rises to 392ft.; Beau 
Bassin, 737ft.; Rose Hill, 923ft.; Phoenix, 1,311ft.; Curepipe, 
fifteen miles from Port Louis, 1,806ft. above the level of that 
station; thereafter the summit is reached at a height of 1,822ft., then 
the descent, passing the stations of Cluny, Rose Hill, Mané d’Albert 
Union Vale, andthe Grand Port. The district nearest to Port Louis, 
the capital, is the locality of the English residency; at th petite 

are 


Riviere a branch line is proposed; Beau Bassin and Rose r 

the quarters in which the élite of the island reside; between this 
and the Grand Port are sugar growing and pleasure districts. The 
greatest height attained on the north line is 329ft. h the 
Mauritius the railways are executed without tunnels aid with 
inconsiderable cutting. 


New Ox1pE or Macnestum Licut.—It. is well known that the 
oxide of magnesium is practically infusible, and that it has the 
property of being volatilised, but in the smallest quantity, in a 
flame of oxygen and hydrogen mixed together, and without im- 
parting any colour to that flame. The oxide has also the property 
of spreading, on being placed within the flame, an intense, bright, 
and constant light, and which is admirably suitable to pho- 
tography. Many magnesium salts, and particularly chloride of 
magnesium and carbonate of magnesia, have the property of leav- 
pn Len oxide of spongy magnesium on ae ee by the 
oxhydrogen flame. Availing himself of a knowledge of these 
principles, Prof. Prospero Carlevaris, of Genoa, proposes to employ 
the process now to be described. A — of chloride of magne- 
sium, larger or smaller, according to the effects of light required, 
is p upon a smail prism of retort coal, and upon it, 
through a small tube purposely made, the flame of the oxhydrogen 
gas (the mixture oxygen and hydrogen) is directed; or a prism, or 
even a small and well com cylinder of carbonate of 
magnesia, is placed within the flame froin the same mixed gases. 
The chloride of magnesium or the carbonate of magnesia is 
directly decomposed and resolved into oxide of spongy magnesium, 
from which the intense, bright, fixed, and constant light comes 
forth, causing all the chemical phenomena of diffused sunlight. 
The gases of the said combination, which are pure hydrogen, or 
even ordinary illumination gas, and pure oxygen, or even atmo- 
spherical air, flow separately from two different gasometers, and 
are mixed only in a very small tube at the end of the a They 
can be prepared in the ordinary way when wanted in small 
quantities; if wanted on a large scale pure hydrogen is prepared 
by causing steam to pass over incandescent charcoal. Oxygen is 
prepared with manganese, and hypochlorite of lime with manga- 
nese and silicic acid, or with dry sulphate of iron, the products of 
whose decomposition are prcchen’f to pass upon platinated pumice- 
stone, turning to profit the sulphurous acid resulting from the 
process to the preparation of sulphites. The invention is, there- 
fore, essentially the production of light, by placing the oxide of 
spongy magnesium in a flame produ by a mixture of oxygen 
and hydrogen. 

THE TWELVE Great British Ports.—A return has been pub- 
lished showing the number of vessels and tonnage entered inwards 
and cleared outwards at each of the twelve principal ports of the 
United Kingdom; and the official and declared value of imports 
and exports for each of the said ports during the year 1865. It 
was moved for by Mr. Horsfall, one of the members for Liverpool 
—parliamentary paper, No. 492, of this session. In 1865 there 
were thus 11,610 vessels, of 3,646,142 tonnage, entered inwards at 
London... At Liverpool, 4,827 vessels entered, of 2,644,821 tons; 
Hull, 3,055 vessels—842,586 tons; Bristol, 897—-233,785; New- 
castle, 4,546—914,819; Southampton, 1,458—412,359; Leith, 1,824 
—375,131; Glasgow, 559 — 175,537; Greenock, 500 — 198,925; 
Dublin, 522-—141,234; Cork, 278—91,862; Belfast, 368—79,301; 
making a grand total of 30,444 vessels,‘and 9,756,502 tons. Of 
vessels cleared outwards, there were, from London, 8,093 vessels, 
2,627,809 tons; Liverpool, 4,425--2,631,827; Hull, 2,396—673,584; 
Bristol, 227—-60,821; Ne 8,012—1,779,838; Remieeeees, 
1,354—404,276; Leith, ‘740— 246,647; Glasgow, — 360, 965 
Greenock, 241—123,671; Dublin, 128—41,124; Cork, 65—21,496 
Belfast, 65—26,096; making up a total of 26,648 vessels, and 
8,998,152 tons. The declared value of British and Irish produce 
and manufactures exported from the respective ports to foreign 
countries and Britis ions abroad, in the year 1865 was, 
from London, £37,009,718; from Liverpool not less than £73,066,773 
worth of goods were exported, or a value nearly twice as great as 

doubtless due - the position of Liverpool 


; 
; 


aking that the outlet channel for the cotton and machinery 
se teetet Laeesihien, Tur Senaat tae ot tee ioomn 
Hull was £17, ewcastle, 


208; Southam: £4,012,109; » 

£2,945,462 ; Bristol, £291,967 ; Meith, £2,030,217 ; Glasgow, 

"898,324; Greenock, £339,537; Dublin, £35,642; Cork, £134,640; 
and from Belfast, £17,563. e aggregate of the twelve ports 
is thus £144,363,160. The Inspector-General of Imports and 
Exports, Custom House, London, observes that the foregoing 
statement of the declared value of ex is the best return that 
on, pinty be made, The ial value, whether of imports 
or of exports, is of necessity wholly excluded from it; this valu 
which is obtained by calculation from certain rete 
to the quantities of the various commodities being computed only 
on the importations and exportations of the at large. 
The declared value of British and Irish produce manufactures 
exported being collected from the merchants’ entries, is ascertained 
for each port individually, and is ingly exhibited. Of the 
trade carried on under coasting regulations 
of the United Kingdom there is no official record. 
as to vessels and Register 


were compiled at the General 
d Record Office and Seamen, Adelaide- 
and Record Office of Shipping place. 
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MANSELL’S RAILWAY WHEELS. 
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In the accompanying engravings we illustrate a new form of 
railway wlieel just patented by Mr. Mansell. The improvements 
relates solely to the retaining rings. 

Fig. 1 represents the cross section of the improved retaining 
rings, made with a rib or flange projecting from each side of its 
outer periphery. 

Fig. 2 represents the cross section of another or eranked form 
of retaining ring, it having a rib or flange projecting only from 
the outside, and its inner side grooved to stit and“reegive the lip 
of the tire; and Fig. 3 represents the cross section of that form 
of retaining ring which is made from flat bars of metal, having a 
groove formed in its inner surface to suit and receive the lip of 
the tire. 

In carrying out this invention Mr. Mansell uses any of the 
ordinary descriptions of wheel bodies or centres, applying thereto 
one or other of the improved retaining rings or tire or eae 4 
taking care in all cases to make their outside flanges project suffi- 
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ciently to enable them to support the hitherto weak parts of tires 
which project over the sides of the bodies of wheels. 

Fig. f representsafront elevation of animproved wood disc wheel, 
with one form of the improved retaining rings attached. This 
arrangement of rings, in combination with the tire and part of 
the wood disc, is shown in cross section by Fig. 5. C represents 
the tire; B part of the wood disc; and A, A, the retaining rings, 
with their outer flanges projecting so as to support the tire at its 
outer sides, and thereby enable it to be worn down to the position 
shown by the dotted line. 

Fig. 6 represents a front elevation of the improved iron wheel, 
for which Mr. Mansell already holds a patent, and to which is 
shown another form of retaining eS negeen | Fig. 7 represent- 
ing the cross section of its tire, wood lining, and improved retain- 
ing rings; A, A, representing the rings; B, the wood lining; ©, the 
tire; and D, the rim of the iron body. The section of retaining 
rings shown at Fig. 1 may also be applied to this wheel. 








STREET-SWEEPING 
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, SOME time since M, Jouneau, an officer of the Ponts et Chausées, 
in the Niévre, constructed a street-sweeper, which was a repro- 
duction, with some modifications, of the well-known Whitworth 


machine. In M. Jouneau’s machine there were two small 
vehicles, instead of one, as in the Whitworth machine, the endless 
brush, or hedgehog, as it is called in France, being on a separate 
carriage from the mud cart. The machine in question was well 
reported on by engineers, and was in use for some time in Paris, 
but it has ¢ posses, The reasons for this are tolerably obvious: 
in the first place it was costly, and in the second it was not 
adapted to the Paris system of cleansing. Those who Know the 
French capital must have been struck with the extremely clean 
appearance of the road scrapings, which may be seen every 
morning in small heaps on the edges of the pavement in all the 
great streets and boulevards, and which has almost the appear- 





IN PARIS. 





ance of pure sand. The plan adopted is to sweep all the mud 
into the gutters, wash it thoroughly by means of the plugs or 
hydrants which are inserted in the curbstones at intervals, then 
shovel up the sand to dry, and afterwards re-distribute it over the 
surface of the macadam. I+ is only in the narrow and dirty old 


streets of the city that there is much carted away. The it- 


worth sweeper was therefore unnecessary, and even unsuitable for 
the work of Paris streets. 

A new kind of balayeuse méchanique, or sweeper, of very simple 
form has been in use for some time in the broad boulevards and 
open places. It is the invention of M. Tailfer, and its object is 
simply to sweep the mud to the sides of the street, whence it is 
either treated in the manner above described or carted away, in 
our manner, by hand labour. The accompanying engraving will 
enable the new sweeper to be understood without trouble. 


It will be seen that the machine consists merely of a circular 
brush driven by an endless chain, and a lever which enables the 
driver to lift it off the ground when not at work. The axle of 
the brush is of iron, but the brush itself is ted on a conical 
wooden base, through which the axle og The length of the 
brush is about 5}ft., and it is formed of the cane which is used to 
line the holds of the vessels bringing from the French West 
Indies. On one side, that of the wheel that carries the pulley, 
which, in Paris, where they drive to the right of the road, is our 
near wheel; the end of the almost touches the wheel, but at 
the opposite end there is a distance of about 20in., so that the 
mud is swept off into the near gutter. The machine weighs very 
nearly a ton. The sides of the cart are of thin iron plate. 

There is nothing very remarkable about the sweeper itself; the 
important question is its economy, and the following is the result 
said to be attained. It should be mentioned, however, that in 
practice two sweepers are used, one following the other, so that 
the _— pale be — into the quiees, and not left half 
wa i again by the passing traffic. 

Hight of these sweeping Saekines are said to do the work of a 
hundred men, the amount performed being stated at 40,600 métres 
carées in one hour and ten minutes. This gives 5,000 metres per 
hour for each machine, or equal to the work of about thirteen 
men, @ man being considered capable of sweeping 400 metres per 
hour; and, taking the cost of the machine per hour as given at 
18d., and the wages of a man at 3d., the saving by the use of the 
former is full fifty per cent. 

We have often seen the new sweeper at work and it certainly 
acts very well, especially when the roads are very wide and very 
dirty, but it is almost needless to add that irregularities of surface, 
and even the pitch of the road itself, interfere greatly with the 
completeness of its work, and, when considerable, require a 
human hine to plete the operation. 











STEAM Free ENGINES AT SALTAIRE.—On Saturday last an in- 
teresting trial was made at Saltaire with two of Messrs. Merry- 
weather and Sons’ patent long-stroke steam fire engines. One of 
these engines had a single steam cylinder of 8in. diameter, and a 
horizontal double-acting pump of 6in. diameter, with 18in. stroke 
of piston, being on the same principle and of the same size as the 
engine, Der Rhein, which gained for these makers the first 
prize at the last competition of fire engines that was held at 
Cologne last year. The other engines had double cylinders each 
6#in. diameter, and two double-acting pumps, each 5in. diameter 
and 18in. stroke of pistons, being of the same construction as their 
first engine, Sutherland, at the Crystal Palace competition. There 
were present Geo. Salt, Esq., W. E. Carrett, Captain Aked, Jno. 
Ingham, Dr. Rhind, several members of the Bradford corporation, 
Mr. Superintendent Hudson, of the Bradford fire brigade, &c. &c. 
The double cylinder engine raised 50 1b. steam pressure, from the 
time of lighting the fire, in nine minutes, and got to work in 
another minute; when working through 160ft. of delivery hose and 
l1fin. nozzle it projected a continuous stream of water 10ft. to 15ft. 
over a shaft 160ft. high. When tried for range a l}in. stream 
reached a measured distance of 233ft. from the nozzle; and a fair 
body of water was projected to 219ft. distant; through a 1}in. 
nozzle 169ft. was reached. The single cylinder engine took rather 
longer to raise steam, solely on account of using a very inferior 
coal (the boilers in both engines are of the same construction). 
This engine also projected a ljin. stream fairly over the shaft 
some 10ft. The pressure on the pumps of both engines reached 
135 Ib., the average steam pressure being 1201b. per square inch. 
The trials were considered highly satisfactory by those present, as 
both engines worked very steadily and maintained steam easily, 
working withcut vibration or oscillation, and being attended only 
by = engineer and one of the corporation of Bradford firemen as 
a stoker. 

Piastic SLATE Roorine.—This interesting discovery and in- 
vention was made known to the world’ by the Farmers’ Club of 
New York.at their meeting in the latter part of June, 1865, and 
its importance to our country and the world was earnestly dis- 
cussed; but the inventor, Wm. L. Potter, of Clifton Park, Sara- 
toga county, New York, has been carefully experimenting with the 
material for years, and had demonstrated its utility and practica- 
bility. After suffering many partial failures in compounds of 
lime in all its various forms and phases—in sand, in granite, in 
plaster, mineral coal, clay of various kinds, soapstone, coal tar, 
vegetable tar, asphaltum, &c., in all the proportions and combina- 
tions that an intelligent and inventive mind could suggest, for 
fourteen years, he tried the slatestone also in many combinations 
before he discovered that nature’s law of reconstruction was ex- 
ceedingly simple, requiring only gluten or other viscous matter to 
hold the particles in juxtaposition till time and the action of the 
elements united them. testone and coal tar are too well 
known to require a description. Associated in geology—perhaps 
originally combined—an affinity is found to exist, and the slate 
being pulverised and brought into contact, a union is formed 
which no power can dissolve. A material at once cheap and abun- 
dant in every civilised country on the globe, so simple in prepara- 
tion and application that common sense is the only qualification 
for using it. A mastic—it adapts itself to every shape and con- 
dition. Adhesive—it needs no nails or hooks to hold it. Non- 
combustible—it is not the means of destroying your property, but 
of protecting it. Impervious—water, nor even steam, can pene- 
trate or dissolve it. Repairable —‘‘a little more of the same sort” 
and a brush or trowel restores it from accidental injuries. Renew- 
able—the waste from the friction of falling water may be returned 
once in ten or twenty years for ever by the use of the brush. ‘It 
is, in fact, the only material known of which can be affirmed that 
it will endure so long as the building endures under it.—Petroleum 
| Standard. 

FIRE 1N A Coat Mine.—For the last three months or so Mr. 
| Blyth, mining engineer,has been employed, on behalf of Mr. Dixon, 
Govan Colliery, pooeenians a bore in search of ironstone on the 
estate of Sir William Stirling-Maxwell, of Pollok. The exact 
position where the work is being carried on is in a field at anangle 
of the road leading to Pollokshaws, by Hagboose farmsteading and 
Haggs Castle, and about midway between these two places. For 
the last week it has been known to the workmen that gas or fire- 
damp had been escaping from the bore, and a few days ago they 
had to extinguish an inconsiderable jet of it which had been 
accidentally ignited. On Thursday morning a more serious occur- 
| rence of the same nature took place. One of the borers had sat 
down on a tool chest situated about 40ft. from the bore, and pro- 
| ceeded to light his pipe. No sooner was the match struck than 
he was ae in a sheet of flame, but he was only slightly 
burnt on the hands and face. The fire was conducted to the 
| fountain-head at the bore, and there it was raging on Thursday 
night, and should no effectual means be found to put it out it is 
the opinion of skilled persons that it may burn on for a long 
period—months, perhaps years. When the fire broke out the 
workmen endeavoured, with stout iron rods, which they used as 
rainmers, to stop up the bore, but so strong was the rush of gas 
that three or four sturdy men were knocked aside. A cast iron 
| boiler, weighing several hundredweight, was then thrown on the 
top of the flame, but it was instantly rent and tossed into the air. 
The boring apparatus, having taken fire, had to be torn down and 
| the rods left in the bore, which is 2}in., and has now attained a 
depth of 420ft. and passed through the sandstone strata. There 
is every confidence that the rods will be recovered uninjured on 
the fire being got under, and it is only on the gas coming to the 
surface and into contact with the air that combustion begins. 
The roaring of the flames, which reach from 20ft. to 30ft. in 
height, is very loud, and similar to that — by the letting- 
off steam from a high-pressure boiler. a telegram from our 
Glasgow correspondent we learn that the fire died out yesterday, 
and that means have been taken to prevent the gas being again 
ignited. The boring operations will be suspended for a day or 
' two.—Scotsman. - 
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DEAKIN AND JOHNSON’S METHOD OF MANUFACTURING GUNS. 











Fic 6 





LU es UT oul] 


f mauris will 


a 1 














WE have already referred at considerable length to Messrs. 
Deakin and Johnson’s improvements in the manufacture of iron 
and steel tubes of all kinds, and our readers are therefore more or 
less familiar with the nature of the new process. Messrs. Deakin 
and Johnson efiect new improvements from time to time on an in- 
vention which it is probable will produce very important results ; 
and in the accompanying engraving we illustrate their most recent 
patent. First, in the manufacture of small pieces of ordnance, or 
the tubes and cylinders for large ones, capable of throwing light 
projectiles, the metal is wholly or partially perforated by the 
means described in previous patents. The patentees then place the 
block, or what may be now technically termed a mould, in a hot 
air or other suitable furnace to bring it to the desired heat, and 
next submit it to the operation of a suitable hammer actuated 
by steam, atmospheric, hydraulic, or other equivalent means, 
inserting a mandril in the mould or block, so wholly or 
partially perforated while undergoing this hammering, com- 
pressing, or tilting process. And having reduced the mass 
to a suitable length and size, the form it is wished to 
assume when nearly finished is imparted to it by passing 
the mass through or between suitable grooved rolls in succession, 
until by the graduated form of the grooves of such rolls which 
may also be constructed or formed with recesses as a matrix to 
form a projection or projections that may in some cases be neces- 
sary or be preferred the piece is reduced to the desired shape 
without weld or joint of any kind, requiring simply turning, 
boring, and rifling in any way most desirable to complete its 
manufacture; observing that the mass of metal may be heated or 
reheated during the process of rolling, a mandri] being fixed or 
— on that side of the rolls from which the metal is drawn, 
which mandril, together with attendant parts, is inserted in the 
mould during the process of rolling. The rolling process has the 
effect of drawing the mass off the mandril as it passes between 
the rolls, means being adopted for keeping the nose or forward end 
of the mandril cold during the process of rolling on account of the 
large quantity of heated metal under operation; not that we con- 
sider this essential. The mandril may be adapted either for the 
manufacture of long or short tubes or ordnance by means of an 
adjustable stem, which is connected to the handle and stop or 
collar part by screwing or other equivalent means, forming, when 
required, the stem or shank hollow, for the purpose of conveying 
water through and to the mandril for the purpose of keeping it 
cold. The mandril may be also adjustable and of a short cylin- 
drical or oval form in its lengthway section, and always so fixed 
that its greatest circumference may be placed vertically between 
the axes of the two rolls. 

Fig. 1 represents a piece of ordnance, constructed in accord- 
ance with the first part of this invention, the block of metal of 
which it is composed having been perforated, and reduced and 
elongated from the mass under operation by the combined pro- 
cesses of tilting, hammering, swaging, and rolling. 

The regular defined external form shown has been imparted by 
the graduated form of the grooves in the rolls through which it 
is supposed to have passed, as oY pecans the section at A, A, 
Fig. 3, in which figure a mandril } is represented in dotted lines 
attached to the shank marked c, shown in section at Fig. 4, d, 
— > the oy or mee oS has an —— stop 

on it mar! , Te position as abutting agai 
the rack, algo represented in section, marked 0 ; this stop may be a 
fixture or p' ——. ashererepresented by the cotter, a pro- 
vision necessary for adapting it to various lengths ef ordnance. 








The mandril end of the shank or handle has a sunken neck formed 
out of its e part marked i, and represented in this 

in dotted lines, but shown detached at Fig. 5; around this 
neck is —_— a split collar, shown in Fig. 4, marked j, also 
in a detached ann form at Fig. 6. This collar affords sup- 
port to the mandril during the bite or pressure of the 
ordnance or tube under operation passing over it; from 
this it will be seen that the mandril proper has only to slide along 
the shank or handle towards the rack or stop, when the collar; 
and the mandril may be removed, and a larger or smaller mandril 
proper applied as require. Fig. 7 represents a modification of 
the former mandril, in which the handle proper, marked k, repre- 
sented in section, is attached to the shank a by being tapped and 
screwed, and in like manner the mandril proper, cnaied 1, is 
attached to the shank ¢, viz., by being tapped and screwed, which 
offers the advan of nicely adjusting the bite of the mandril to 
the central vertical bite of the rolls. 

Fig. 8 is another modification, differing only from Fig. 4 by the 
mandril being held to the shank e by means of the cottar m. Fig. 9 
represents an inner cylinder for a compound gun. Fig. 10 repre- 
sents a compound gun partly in section. 

Fig. 11 shows a piece of ordnance ly in section, as composed 
of three parts respectively marked D, E, and F ; but it will be 
readily perceived that, if desired, the enlarged or breech end 
marked G may in like manner be formed of a separate part. 

An important feature in the present invention consists in the 
means adopted for setting up the rolls in connection with means 
by which their action may be reversed at pleasure. Fig. 12 repre- 
sents in plan a general arrangement for effecting this object, in 
which n is the principal driving wheel, gearing with a spur and 
fly wheel O and the attendant parts a, observing that to the ex- 
tremity of the fly wheel shaft spur wheels may be applied for 
working a double train of rolls, but we have only represented one 
spur wheel, marked g, which spur wheel gears into an in- 
termediate wheel with the one marked R, on the axis of 
which a double clutch box is secured, which permits, when 
out of gear, the wheel s to revolve independent of the 
axis supporting it, and it is by this or equivalent means 
of moving the clutches alternately right and left, that the 
alternate or reverse motion is effected; ¢ is simply a pair of 
pinions, represented on the central line of action through the axis 
u and v, with the intermediate housings and parts removed from 
the bed z to avoid confusion; W, W, and Y, Y, are the main 
housings, between which the ved rolls are set up, in the front 
of which is a strong frame or ao, for carrying a 
series of loose grooved rollers for —— the work while being 
presented to or received from the rolls. e front portion of these 
rectangular frames marked a', a', and b', b', forms the racks for 
receiving the stop and handle end of the mandril, such stops or 
racks being generally represented in section at Figs. 4,7, and 8, 
marked g. iw suppose that a large prepared bloom, by the re- 
volving action of the rolls, has been drawn off the mandril held in 
the first notch or stop of the rack a"', after passing the 
groove of the rolls marked 1, the mass will rest on the rollers for 
receiving it, here shown marked c', c', when it may be caught by 
suitable dogs or grapplings, and slightly elevated for 
dropping on to the next grooved ro marked d', d', a mandril 

ing inserted and held in the corresponding rack a"', and the rolls 


being 

pore by wee | the mass by being pressed — them will be 

caught by their revolving action and taken gh the groove 2 

and be delivered or received on the roller e', when it may again 
is 


receive @ mandril and be gri and elevated with co’ 
grappling apparatus on this side, and again placed + the 
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reverse action of the rolls to be taken back between the groove 
marked 3, and so on, continued until the mass is drawn down to a 
perfect cylindrical form of the Kaw and thickness a, — 

ining figures show a straightening apparatus, the action o 
which will be readily understood. 





RalLways IN Sicity.—The projected railway of ninety miles 
from Palermo to Girgenti has stopped short twenty-one miles from 
its outset at Termini, and it appears that its prolongation to 
Girgenti is matter of doubt from the want of available funds. 3 

BogpEavx v. Bitpoa.—The more liberal tariff offered by the 
Northern of Spain and South of France Railways has drawn to the 
port of Bordeaux for shipment considerable exports from Spain 
which ought to have been conveyed direct by the Bilboa and 
Tudela Railway to the Bilboa port for exportation. Such a 
singular diverging of the trade of the country to a foreign port 
is curiously illustrative of the sharpness of railway competition. 
It is, however, stated that the present tariff of the Northern Com- 

y is a ruinously low one, and that the diversion referred to is 
not likely to be permanent. 

South KensincTon Museum Buitpines.—According to the lately 
published correspondence between the Treasury and the Science 
and Art Department respecting the works still to be executed at 
South n, it appears that the original general plan and ele- 
vation submitted to the Select Committee by Capt. Fowke, and laid 
before Parliament, were roughly estimated by him to cost £214,000 
for about 6,500,000 cubic feet of buildings, or an average of 8d. per 
cubic foot. On this general basis, and according to the original 
ground plan, buildings costing £92,987 have been erected since 
1860. these contain a total of 3,292,936 cubic feet, being rather 
more than half the amount of space which it was proposed to 
occupy in 1860, and costing only 644d. per cubic foot, which is 
below the average rate of the original estimate. To provide for 
the growing wants of the museum it is proposed to add 9,001,959 
cubic feet of space to the amount already erected, thus making a 
total of 12,294,895 cubic feet, instead of the 6,500,000 cubic feet pro- 

in 1 The total cost of the whole buildings erected 
since 1860, together with those newly proposed, is estimated 
amount to £481,072. Mr. Bruce, in his letter to the Secretary of 
her Majesty’s Treasury, says that, “considering the highly durable 
character of portions, this , if pleted according to the 
present plan, will probably be the cheapest public building of 
architectural i ever erected in this country. It will 
afford accommodation of a fireproof, most suitable, and varied 
cap eg 

ly warmed and ven , and properly decora an 

they will have cost only the moderate sum of, 9°06d. per cubic 
foot, which is below the cost of a first-class private house.” 
To compare this with other public buildings : the British Museum 
has cost 1s. Gd, per cubic foot, the Royal Exchange 11d. per cubic 











foot, and the Houses of Parliament between 2s. and 3s. per cubic 
foot. The result of this correspondence has been that the Lords 
Commissioners of her Majesty’s Treasury have approved a modifi- 


cation of the original plan, by which only certain parts are to be 
proceeded with for the present, the others to be postponed. The 
cost of this is not to exceed £195,000, and the annual expenditure 
i defray this sum in a 
It is worth notice that before 1860, and 
plan had — matured, the ~ of £40,698 

uildings so far partaking of a temporary 
not designed as part of any general 
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RAILWAY MATTERS. 
Tue West Norfolk Junction line is now opened. 


A LARGE tourist traffic has been passing of late over the Crieff 
Junction section of the Caledonian. 


on nach quabing ool tana, ee 
cause much grumbling and 

THE working expenses of the Cornwall Com 's line have 
advanced during the last half-year from £24,411 regs a 

Joun WALLIS, a Midland Railwa: , Was run over by a 
Blackwall train on Saturday last, ont shortly afetrwards. 

Durine the past half-year nearly 7,000,000 passengers have 
travelied on the North line, which was a very large in- 
crease over corresponding periods. 

THE South Devon, the Cornwall, and the West Cornwall Rail- 
ways, 2144 miles in length, have, since the Ist of July, been 
worked for locomotive purposes as one railway. 

THE metropolitan extensions of the Great Eastern are estimated 
to cost, if completed, nearly £3,000,000, but the company are 
postponing or abandoning all that can be so dealt with. 

Tue Blyth and Tyne Company rt the Tynemouth station 
and new goods warehouse at North Shields completed, and a com- 
= made with the new station and goods warehouse at 

THE Brighton Railway has carried 545,946 more passengers and 
98,000 tons more of goods during the last half-year than in 
the corresponding half of last year. The company employ 7,500 
persons. oe 

Tue Brighton directors are authorised to issue £90,000 4 per 
cent. stock for the purchase of the Mid-Sussex and Midhurst Rail- 
way, and to subscribe £500,000 towards the construction of the 
Surrey and Sussex Railway. 


THERE are fifty men at work on the tunnel of the Albany and 


. Susquehanna Railroad, in Colesville. The entire length of the 


tunnel is about 2,200ft., and the two headings have now approached 
within 700ft. of each other. 


THE construction of the Tamar, Kit Hill, and Callington Rail- 
way seems to have been suspended now for some months. Much 
disappointment is felt at this circumstance, as the railway passes 
— | rich mineral district, and would be of great benefit if 
complete 


THE wooden platform intended to be used in connection with 
the foundations of the Forth Bridge has been brought back to 
Burntisland. The raft will be ree od dismantled of its cylinders 
and caissons, and will be moored alongside the Cromwell Pier until 
its further fate is decided on. 

THE length of the proposed new Brighton line with gradients of 
1 in 100, is said to be 56 miles. The present Brighton line is 504 
iniles long, with gradients of 1in 264. The proposed line will 
probably have ten miles of tunnels against the Brighton company’s 
present line of four or five miles of tunnels. 

EXTENSIVE dissatisfaction exists with the Brighton Company’s 
management. The City trains are frequently delayed, poten A 
on a Monday morning, when the line is blocked with excursionists. 
Then the misery of being set down at London Bridge is too great 
for endurance in these days of City stations, 

THE train conveying the Prince and Princess of Wales to Scot- 
land ran over a collier near Usworth station on the North-Eastern 
Railway, and killed him instantly. The accident happened at 
2.30 a.m., and the morning was very dark, so that no blame is 
attachable to the engine driver, especially as the train was at its 
highest speed. 

Tue work of laying a third rail the entire length of the Great 
Western Railway, Canada, is progressing vigorously, and several 
sections along the line are already completed. Within a short 
time the transit of through freight by the narrow gauge cars will 
be accomplished without transshipment from the Western States 
to New York. 

THE railways which had been cut in Bohemia and Moravia 
during the retreat of the Austrians have been repaired. The 
bridge on the line which crosses the Elbe at Kralup, and which 
was destroyed by the garrison of Theresienstadt after the conclu- 
sion of the armistice, has not been yet restored, as Prussia has no 
interest in its reconstruction. 

Tue directors of the Salisbury and Yeovil line last year 
announced that they had, in consequence of the steady increase of 
traffic, declined an offer of the London and South-Western Rail- 
way Company to purchase the line at 5 per cent. They are con- 
firmed in the propriety of their decision, as they are now enabled to 
declare a dividend of 6 per cent. per annum. 

A MEETING of men employed on railways was held on Sunday, 
at Wilcock’s Assembly Rooms, Westminster Bridge-road, to con- 
sider what steps should be taken to shorten their hours of labour. 
About five hundred men were present. Complaints were made by 
some of the speakers both of low wages and long hours, and the 
men themselves attributed many of the accidents which occurred 
on railways to the exhaustion consequent upon overwork. 


On the 15th an excursion train on the London and North- 
Western line ran through a mineral train of the Wennington and 
Cornforth Railway whilst crossing the line just beyond the Corn- 
forth station. The driver of the passenger train escaped with a 
scald ; the fireman leaped from the engine and saved himself. 
About thirty of the passengers were wounded, some seriously. It 
is said that the driver of the excursion failed to notice a danger 
signal that was exhibited. 

Tue Great Northern directors report that the lines between 
March and Spalding and Lincoln and Honington, and the branch 
to the Lancashire and Yorkshire Railway at Bradford, will shortly 
be opened. In the ensuing spring that between Doncaster and 
Gainsborough will be ready for traffic; and arrangements will be 
made to hasten the completion of the Edgware and Highgate 
Railway. The railways in Lancashire and Cheshire owned 
jointly with the Midland and Manchester, Sheffield, and Lincoln- 
shire Companies are also being steadily pressed forward. 

THE Rhymney directors report that the most difficult portions of 
the Cardiff and Caerphilly Railway are in progress, and no delay 
will be allowed to occur in carrying on the works. Authority has 
been obtained to construct the junction line near Caerphilly 
between their railway and the Brecon and Merthyr Railway. 
Clauses have been introduced giving running powers to other 
railway companies over the low-level line of the company’s Bute 
Dock. branch at Cardiff, on payment of the tolls therein mentioned. 

WuEN the last up-train was passing through the Lewisham 
station on Friday night, about eleven o’clock, the guard recognising 
Walter Winchester, the platform-inspector, at his post, threw him 
a fine nosegay, and Winchester, in rushing forward to catch it, 
stumbled and fell between the carriages at the end of the train 
and the platform. The alarm was at once given, and the unfor- 
tunate man was picked up, but life was found to be extinct. 
Deceased, who was about forty-eight years of age, was highly 
respected by all classes, and the sad occurrence is generally re- 
gretted. 

DwninG the six months ending 30th June, 1865, the receipts of 
the Brighton Company per train mile amounted to 5s. 24d., while 
in the past half-year they amounted to 5s, 94d. per train mile. 
The working expenses were 2s. 7}d. for the former period, against 
2s. 8d. per train mile for the past half-year. Deducting the 
expenses from the receipts in the cdeteapending half of 1865, there 
remained a profit on the working of 2s. 7d. per train mile, while 
for the past half year there remained only 2s. 1jd. per train mile, 
showing a falling off in the net receipts of 5jd. per train mile. 
This result is attributed by the chairman to the too great number 
of the trains run on the line. 








NOTES AND MEMORANDA. 
Tue electro magnet was discovered in 1821, 
IRELAND produced 123,000 tons of coal in 1865. 
ade Wales coal produce for the year 1865 was 7,911,507 


THERE was an increase of 5,362,709 tons of coal in 1865 over the 
produce of the previous year. 

CRUDE PETROLEUM is being used in America for the purpose of 
destroying insects in trees. | 

PAPER SOCKS are now being made in America. The fabric is a 
combination of muslin and paper. ~: « 

PETROLEUM in large quantities has' been found at Taranaki, New 
Zealand, and also in South Australia, 

In 1861, 7,855,115 tons of coal were exported from this country. 
In 1865 the quantity was 9,170,477. . 

THE raising of tobacco in New Jersey, U.S8., is attracting the at- 
tention of some of the leading agriculturists of the State. 

BaryTEs, which is largely used to mix with white lead, has been 
raised during the year 1860 to the extent of 6,768 tons. 

CARBOLIC acid has been found to be an excellent remedy for 
whooping cough. The acid is placed in saucers in the sick room. 

THE coal consumed for making iron in 1861 was 22,273,762 tons. 
In 1864 the quantity was 28,715,439 tons; and in 1865, 28,783,052 
tons. 

THE coal consumed in the iron manufacture in 1865 was on an | 
average of 2 tons 9 cwt. Oqrs. and 8lb. for each head of the popula- 
tion. 

THE increase of the production of tin has strangely kept pace 
with a steady decline in price, until in 1865 the mean average price 
was £55 6s. 

Ir is said that a chemist has extracted from coal a substance 
chemically undistinguishable from sugar. He has named it 
** phenoze.” 

THE total coal produce of the United Kingdom for 1865 wa 
98,150,587 tons, of which Durham and Northumberland produced 
25,032,694 tons. 

A RETURN has been made to the Stannary Court of 826 tons of 
the white oxide of arsenic, separated from other ores, and sold in 
Cornwall last year. 

From three to four grains of theine is a healthy amount for a day, 
so that three ounces of really good tea is more than an ordi 
person should take in a week. 

From the gold quartz which is mined from the Welsh hills in 
the neighbourhood of Dolgelly, in 1864 2,336 ounces of gold were 
obtained, and in 1862 5,299 ounces. 

THE total quantity of lead ore raised in the United Kingdom in 
1865 was 90,452 tons, from which we obtained 67,181 tons of 
metallic lead and 724,856 oz. of silver. 

AN ounce of good tea contains about ten grains of theine, an 
amount sufficient to produce a peculiar intoxication and many un- 
pleasant symptoms if taken in one day. 

TANNIN, the astringent element in tea, is extracted by lengthened 
infusion, ‘and anyone who wishes to avoid the effects of its 
astringency should drink tea soon after the water is poured over it. 

Iron pyrites have been raised during the year 1865 to the ex- 
tent of 114,195 tons, the value of which is estimated at £71,174. 
Of this quantity 81,993 tons have been raised in county Wicklow, 
Treland. 

A STATEMENT made up to the 31st of March of the ange year 
shows the total amount exported since the first working of the 
gold fields of New Zealand to the 31st of December, 1865, has been 
£8,998,530. 

THE copper mines of Great Britain and Ireland produced last 
year 198,098 tons of copper ore of the value of £927,938. | From this 
11,888 tons of copper were smelted, which had a value of 
£1,134,664. 

STaRcHu is, we believe, about to be made in various colours, so 
that fabrics starched with it are coloured. The tint may be 
washed out so that an article may appear in one colour one day, 
and a different one on the next. 

Mr. G. MACKENZIE, of Glasgow, proposes to manufacture gas of 
superior quality by saturating small anthracite coal with mineral 
oil. The cost of the mixture is about 20s. per ton, and one ton 
yields about 16,000 cubic feet of gas. 

THE quantity of coal retained for home use in 1861 was 
77,657,029 tons, or an average of 3 tons 7 cwt. 2 qrs. 61b. for each 
head of the population. In 1865 the quantity retained was 
88,980,110 tons, or an average of 3 tons 13 cwt. 2 qrs. 24 Ib. 

THE ores of zinc—blende and calamine~ have been raised more 
freely, owing to a slight advance in the price of the ore, than it 
has been for some years past. Our mines produced last year 
17,842 tons of zinc ores, against 15,047 tons obtained in 1864. 

THE quantity of tin produced in 1865 was larger than that ob- 
tained from our tin mines in Cornwall and Devonshire in any pre- 
vious year, amounting to 15,686 tons of tin ore, of the value of 
£867,435, from which 10,039 tons of metallic tin was obtained. 

GoLp has been found in quartz in Caledonia County, Vt. At 
Waterford an assayer found the yield 45°53 dols. of gold to the 
ton of quartz. This quartz was grey and white, combined with 
sulphuret of iron, and was taken about nineteen feet below the 
surface. 

ELEcTRICITY, under certain circumstances, produces the same 
effect upen sugar as fermentation in transforming it into alcohol. 
By passing electric currents through sweet wine M. Niepce de 
St. ; Victor rendered it more alcoholic; some of its sugar being 
converted into alcohol. 

PROFESSOR SCHULTZENSTEIN asserts that pure pump, spring, or 
river water contains an inexhaustible supply of nutriment; that it 
is the real staple food for plants; and that the knowledge of this 
is calculated to throw light on many puzzling phenomena in 
vegetable physiology and culture. 

Mons. TEssrE DU Mornay has invented a process for obtaining a 
supply of oxygen from the atmosphere, which he proposes to show 
in operation in the Exhibition of 1867. The process is stated to 
be extremely cheap, and adapted to the production of gas on a 
large scale. Permanganate of soda is the agent employed. 

SEEING that very large quantities of tin are steadily arriving in 
this country from Banca and Billiton, and that the Dutch mer- 
chants hold 7,690 tons of tin, available for the coming twelve 
months, there is no hope of any increase in price, until necessity, 
by closing many of our productive tin mines, reduces the supply. 

Mr. Haypon thinks that by sheathing iron vessels with teak, 
and thus preserving the iron plates from corrosion, an increased 
power of flotation would be given, the ship would be able to bear 
an iron deck, the expense of refitting would be much diminished, 
and in case of ships getting ashore they would have more chance 
of resisting. 

Ir is estimated that since the commencement of the manufacture 
of locomotives in Newcastle nearly 3,000 of them have been made 
in that district, and of these upwards of 1,000 have been exported. 
Taking the average cost at £2,000 each, it would result that the 
value of this branch of manufacture to Newcastle alone has been 
not less than £6,000,000. 

In 1834 by sea and canal London received 2,080,547 tons of coal, 
and in 1844 2,563,166 tons. In 1845 the railways began to bring 
coal to London, the quantity in that year being 3,461,199 tons. In 
1854 there was an advance to 4,378,732 tons, and in 1864 to 
5,476,426. The quentity brought within the metropolitan district 
last year was 5,909,940 tons, 





MISCELLANEA. 

THE ravages of the gall insect are said to be much extending. 

An exhibition of fishing implements and spoils is now open at 
Boulogne. 

THERE were 11,518 bales of cotton in store at Augusta and 
Hamburgh, Ga., August Ist. 

THE Lostwithiel and Fowey Railway Company are considering 
an offer for the completion of their line. 

Tue Berlin Waterworks Company sane 10,000 houses, and 
have just declared a dividend at rate of 7} per cent. per 
annum, 

THE Italian cities are undergoing great improvements, Genoa, 
Milan, Naples, Florence, Brescia, are all being rebuilt in a greater 
or less degree. 

An Oxford man writes to thee Standard about the sewage of 
Oxford, proving that it is not without reason that the Colleges are 
deserted during the long vacation. 

HERR VON DReEyYsE, the inventor of the needle-gun, has, it is 
said, invented a new kind of cannon, which will be of as much ad- 
vantage to the artillery as the needle-gun to the infantry. 

THE engines and boilers for the new steam frigate Ammonoosuc 
are yr | at the Morgan Ironworks, in New York, at 
a cost of 700,000 dols., and are of the most powerful description. 

Ir is generally supposed that an Act of Parliament was passed 
last year to enable cab-drivers to charge 1s. for the first mile. 
There is no such law in force, as the bill on the subject was with- 
drawn. , 

Art the first ordinary general meeting of the zinc and galvanised 
ironworks of Messrs. Frederic Braby and Co. (Limited) held on 
Thursday last, an interim dividend was declared at the rate of 10 
per cent. 

THE new Thames Navigation Act provides most absolutely that 
no sewage is to be poured into the Thames between Cricklade and 


' Staines under a penalty of £100, and £50 for each day’s con- 


tinuance. 

ALTHOUGH Liverpool has spent £2,000,000 on the Rivington 
Waterworks, the town council have under consideration a scheme 
for bringing water from Bala Lake at an estimated cost of 
£1,500,000. 

CoLongeL SHAFFNER has presented a report to the United 
States Government on the relative strength of nitroleum, com- 
poe with gunpowder, to which, he states, it is superior for 

lasting purposes. 

On Tuesday an explosion occurred in the Tylacoch Colliery, near 
Treherbert, on the T'aff Vale Railway, by which Mr. Bedlington, 
the well-known mining engineer, and Enoch Francis, the overman 
of the pit, lost their lives, 

Tue New York University has conferred on Mr. Erastus W. 
Smith the degree of Doctor in Physical Science, as a recognition 
of his abilities as an engineer. This is a new degree, and Mr, 
Smith is the first to receive it. 

OnE of the bas-reliefs on the yebutet which supports the 
colossal statue of Richard Coeur de Lion in Palace-yard, the work 
of Charles Baron Marochetti, is now completed, and is attracting 
much attention. It is admirably and elaborately executed. 

THE interesting problem of the amount of cotton produced in 
the United States by the crop of the present year will soon be 
solved, for it is announced by telegraph from Galveston, Texas, 
that the first bale of cotton of the new crop was received in that 
city on the 4th of August. 

A BRISBANE paper says :—‘“‘ The first inspection of cotton made 
in Brisbane during this season was gone through at Raff’s wharf 
by the Government inspector. The lot comprised one hundred 
bales from Townsville, on the Logan river, and a small parcel 
ginned for smaller growers. 

THE 17ft. canoe, Red, White, and Blue, thirty-eight days from 
New York, has safely arrived in the Thames. All were well on 
board (that is; two men and a dog). The little vessel reports 
strong westerly winds. She is ship rigged, and it is almost needless 
to add, sails remarkably well. 

THE tunnel under the Chicago river, at the foot of Washington- 
street, Chicago, will consist of three divisions, the two outside 
ones for vehicles, to be 11ft. wide and 15ft. high; the middle one, 
for pedestrians, to be 10ft. wide. The covered portion of the 
tunnel will be about 1,000ft. in length. 

FoLLowIne the bursting of the main in the City-road a day or 
two back, the main conduit which leads from the New River Com- 
pany’s Waterworks at the Green-lanes, Stoke Newington, to their 
reservoir at Pertonville-hill, burst on the evening of the 15th inst. 
close to the engine-house at the former place. 

A LARGE cotton and woollen mill at Greetland, near Halifax, 
belonging to the Victoria Mill Company, and in the joint occupa- 
tion of several firms, was destroyed on Monday by fire, the 
damage being estimated at £10,000. ‘The workpeople were at the. 
mill when the flames were observed, but they all escaped without 
injury. 

A SURVIVOR of the loss of the London sums up a recent and 
most intelligent letter on the causes of the catastrophe with— 
“Thus has one of the strongest and finest ships in the merchant 
service foundered by having a rotten skylight exposed to a heavy 
sea, when the simple remedy of an iron revolving shutter would 
have saved her.” 

By a return recently made and published by order of the Metro- 

litan Board of Works, it appears that 46,878 houses in London 
ee been re-numbered, 2,110 names of streets, &c., abolished, 
and 824 new names approved. The confusion of London street- 
nomenclature has been thus far abated, and more than 1,200 
repetitions of names have vanished. 

On the 15th inst. nearly 500 persons, adults and children, who 
had resided in Ship-yard, Strand, and Serle’s-place, in compliance 
with notices melee § from her Majesty’s Commissioners of Works 
and Buildings, removed from their dwellings, which are required 
for the site of the new Courts of Justice. Some of the persons 
evicted received compensation in sums ranging from £2 to £15, 
the amount depending upon whether they rented shops or rooms. 

On the 15th inst, a numerously-attended meeting of the civil 
officers, Royal Engineer department, was held at Radley’s Hotel, 
Bridge-street, for the purpose of deciding upon the steps to be 
taken to obtain redress of sundry grievances. Among these 
grievances are the denial of the allowances due to their relative 
army rank and of pensions to widows of the deceased officers. All 
the important stations in Great Britain and Ireland were repre- 
sented. 

M. FERDINAND DE LESSEPS has obtained a considerable triumph 
in a libel case against two financial journals, the Conseiller Gazette 
des Chemins de Fer and the Correspondence Autographe. These 
papers, in the autumn of last and the spring of this year, pub- 
lished a series of articles systematically running down the Suez 
Canal Company, presuming to allege that, in consequence of shift- 
ing sands, the works were making no progress, and that M. de 
Lesseps’ financial stat t to the sh ders was a “‘romance,” 
and that his figures were not worthy of serious consideration. For 
these libels M. de Lesseps has obtained 150,000f. damages. 

Tue Atlantic cable cannot be said yet to work to the satisfaction 
of the American people, although it is hoped that in time many 
of the present defects will be remedied. ‘here is great complaint 
of the high rate of charges for the messages, and the American 
** Associated Press” has declined to pay such extravagant prices 
for news telegrams. So far as news despatches are concerned, it 
is expected that the Cable Company will ultimately make a large 
reduction to the press. These things will, of course, ultimately 
be adjusted, but the great cause of present complaint is the inaccu- 
racy of the intelligence tranemiteed. 
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THE UNITED KINGDOM PATENT FUEL 
+ COMPANY. 


BRITANNIA is haunted with a fear that her coal su; is very 
limited, and doubtless there is some excuse for such forebodings. 
Considering that it constitutes the summum bonum of the manu- 
facturing community, and contributing so largely as it does to our 
social comforts, it is not to be wondered at that economy should 
be recommended in its consumption. though we need not fear 
that the present generation would suffer materially from extrava- 
gance in its use, yet it is a good trait of character, to live not 
solely to ourselves; but admtitting the claim of our successors on 
our exertions, we are scarcely so charitable as to think that the 
Patent Fuel Company has been prompted by this moral motive to 
commence its works. But financial enterprise has seldom been be- 
hind the requirements of applied science where there has appeared 
a good chance of profit, to say nothing of the speculations where 
no such chance existed. Thus limited companies have sprung up 
to an unlimited extent for undertakings which would have induced 
the “‘cui bono” generation to have laughed at their labours. 
The utilisation of small coal, which has been regarded at the pit’s 
mouth hitherto as useless, and which constitutes a large percen- 
tage of the coal raised, exceeding in two or three cases thirty per 
cent., is a problem of considerable importance. Numerous are the 
patents for manufacturing it into blocks for general firing pur- 
poses, with more or less success; and among the most successful 
may be mentioned Mr. David Barker’s method, which is adopted 
by the above-named company, and which is in daily operation at 
their works at Northfleet. 

e company are thoroughly convinced that the economy and 
simplicity of working, together with the excellent character of the 
material produced, must demand success. Thus encouraged, the 
directors and other officers of the company, with visitors, number- 
ing about thirty in all, met at the works on Thursday, the 16th 
inst., to witness the manufacture of the fuel, and, as we were 
officially informed, ‘‘some experiments.” The experiments we 
expected to see, and, indeed, which would have been most in- 
teresting to engineers, viz., to determine the evaporative efficiency 
of the fuel for steam purposes, were not attempted; but we were 
informed, on inquiry, that preparations are being made to 
carry out such an inquiry. After the inspection of the 
works the party adjourned to the Rosherville Gardens, where a 
luncheon was liberally provided by the company. 

The manufacture of the fuel as now effected is identical with 
that of brick-making. The coal dust, which consists of one-half 
anthracite and the other bituminous, is introduced into a mortar 
mill, where it is incorporated with a mucilage, prepared by mixing 
eight pounds of farina with three pounds of alkali and twenty-five 
pe. wh of water. This quantity is sufficient to give the proper 
consistency to one ton of the coal dust. The mixture, after 
leaving the mortar mill, is carried by an elevator to the hoppers of 
of the brick-making machines, which are of Messrs. Bradley 
and Craven’s manufacture—when it descends into the machines 
and is pressed into blocks the size of bricks. These blocks are 
then placed on an iron truck and introduced into an oven kept at 
a maximum temperature of 300 deg. by means of hot blast. After 
thus being dried nothing more remains but to store them ready 
for sale. 

Three brick presses are capable of producing thirty-six tons of 
fuel per day. Mr. Barker is now engaged in constructing a ma- 
chine with which he anticipates making far greater dispatch; 
we saw a model of this machine, which is a modification of a 
pug-mill. The fuel has been prepared ready for the market at a 
total cost of 11s. 114d. per ton, and the selling price is 17s. per 
ton. The company also find that the total cost of manufacture 
can still be considerably reduced. The stowage room required for 
the fuel is thirty-two cubic feet per ton, or ten feet less than that 
allowed by Admiralty measurement for coal. This advantage for 
shipping purposesis of great value. For marine use, however, the fuel 
should be capable of resisting moisture. The farina being a vegetable 
substance, Mr. Barker proposes protecting it by the addition of a 
a little tar or somethin; - 3 similar nature. The chief merits of 
the fuel are that it is cheaply prepared and is free from any objec- 
tionable odour, which so often is met with in prepared fuels; its 
combustible properties, as far as we could judge from the fires on 
the works, are excellent; it was burning there in a portable engine 
furnace and in open fires. It readily cokes and produces little 
ash or no smoke. Wdiwoilld advise the directors to lose no time 
> eee experiments to determine its real merits as a steam 

ue 

The company has been formed for the purpose of purchasing and 
extending the operations of the London Patent Coal Company, 
which was one of an experimental character. The enormous field 
open to this manufacture must, indeed, encourage speculation, as 
really efficient fuel at a moderate cost must of necessity command 
a ready sale. 








TWIN SCREWS wv. PADDLE. 


In a recent number of THE ENGINEER we described in general 
terms the twin-screw transport ship Bolivar, built on a system in- 
vented by — Symonds, R.N. We learn from our able con- 
temporary, the Army and Navy Gazette, that the Bolivar has 
attracted the attention of the Lords of the Admiralty to such an 
extent that they have carefully examined her, and practically 
tested her speed against that of the Enchantress, their own yacht. 
Even apart from all considerations connected with Captain 
Symonds’ design, the trial between twin screw and paddle 
possesses so much interest that we reproduce the article from the 
Army and Navy Gazette almost entire. We may add that we have 
drawings of the Bolivar in hand, which we shall shortly publish. 

“In a former number we gave an account of the trial trip of a 
novel type of bere pe the peculiarity and efficiency of whose 
arrangements, added to the great speed attained on that occasion, 
elicited unqualified admiration from all those who witnessed her 
Se and has early attracted the attention of the new 

rd of Admiralty, who signified their desire to inspect her, thus 
giving an indication of their energy and determination to avail 
themselves of every capestundig Ge rsonally witnessing and 
giving encouragement to efforts in the direction of improvement. 

** At a few hours’ notice, and without any previous preparation 
for the event that followed, Captain Symonds was di 
meet the Lords of the Admiralty on their return from Sheer- 
ness. The Bolivar was accordingly in waiting off the Nore on 
Wednesday last, when the Enchantress, Admiralty paddle-yacht, 
with their lordships on board, steamed out of the Medway, a 
strong gale blowing at S.W. The two vessels stood up the river 
together, the Bolivar taking and keeping the lead, which she 
increased considerably. The Bolivar’s engines were then slowed, 
and the Enchantress ranged up abeam. After the usual salute 
to their lordships, ‘‘ Full speed” was the order in both ships, 
when a most exciting struggle ensued—‘‘ twin screws versus 
paddles.” Fora time the race was stem and stem, and the re- 
sult appeared doubtful; but as the Bolivar got up a full head of 
steam, which had been lowered whilst hove to, she graduall 
drew ahead notwithstanding the strong gale acting on her hig 
light hull and lofty masts and —_ giving her an inclination of 
several degrees—a drawback which was not felt by the Enchant- 
ress, whose low compact hull and light pole masts offered com- 
paratively little obstruction to the wind. 

“On arriving at the Lower Hope the Bolivar again slowed her 
engines, when about a mile ahead, and allowed the Enchantress to 
come ppsee pass her. The race then recommenced; the Bolivar 

er in splendid style off Gravesend, increasing the lead 
very considerably till within a few miles of Woolwich, when she 
slowed her engines and dropped astern of the Enchantress. On the 
latter taking up her moorings, the Bolivar steamed alongside, and 
‘was visited ir John Pakington and the Lords of the Admiralty, 
who werereceived by Captain Symonds, under whose superintend 
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the vessel was converted and fitted out, and by Messrs, 


the builders of the ship and engines, at whose 
were applied, After a minute ee of 
highly gratified at all they Beil mec igh rate of speed 
ai ey o! 
attained b the twin-screws in the trial with the Enchantress. On 
their 1 igs Ssestng, Che Deliver Reena cue Sone eeeeeee 
manceuvres for which the twin-screw system is celebrated, 
round across the ebb tide and heading up the river again, whi 
for a vessel of her length (230ft.) was an petecennery. pees. 
ance in such anarrow space, it boing ney low water, elicited 
the highest commendation from who witnessed it, and doubt- 
less left a most favourable impression of the advantage’ of the 
twin-screw system on their londahiga, 
‘* When the circumstances under which the Bolivar entered upon 
this unexpected trial with a paddle-steamer of the Enchantress’s 
great speed are duly considered, it may be fairly concluded to be 


one of the greatest triumphs the twin-screw system«has yet 


achieved; for, setting aside the disadvantage under which the 
Bolivar iaboured, from her heavy top hamper as compared with 
her lower and lighter sparred antagonist, she had only twelve tons 
of coal in her bunkers on starting, and was one foot lighter than 
her light-load draught, the blades of her screws being 6in. above 
water, and consequently not developing the full power of her 
engines; in addition to which she is a vessel of 933 tons, 230ft. 
long, with 250 nominal horse-power; whereas the Enchantress was 
in her gd trim, and is a vessel of 835 tons, 202ft. long, 28ft. 
beam, 5ft. 8in. draught, with also 250-horse power, thus having 
Se in her favour. 

“*It is to be hoped that the practical illustration thus afforded to 
the highest, and, we believe, the most impartial, nautical autho- 
rities in the kingdom, of the superiority of the twin-screw system, 
under even the most disadvan us circumstances, may induce 
them to confide to Captain Symonds and the Messrs, Dudgeon the 
construction of a ship of war on principles the soundness of 
which they have successfully illustrated and persistently advo- 
cated, so that a fair and conclusive experiment may be organised 
between their system and that of a single screw ship of the same 
dimensions and power. Such a step, we believe, would not only 
give satisfaction to the country, but prove the true method of 
obtaining excellence, and be only bare justice to the Messrs. 
Dudgeon, and to the enterprising and gallant officer whose talents 
and devotion to his profession, although appreciated elsewhere, 
have not hitherto received that recognition from the authorities 
they have so justly merited.” 








THE RAILWAY GUARDS’ AND PASSENGERS’ COMMUNICATION BIL. 
—The abortive Reform Bills of this session have swallowed up 
many minorones. The committee on this bill, ‘‘ considering the 
late period of the session,” have given it up, a the motion of 
Mr. Watkin, they report their opinion “that there should be a 
communication between the passengers and guards on railways ;” 
and ‘they suggest that the bill for this object should be postponed 
till the beginning of the next session of Parliament, and hope that 
in the meantime the railway companies will use their best exertions 
to carry out the suggested communication between guards and 
passengers.” Much has lately been heard about the signalling 

lan being introduced on the London and North-Western, by Mr. 
Martin, the electrician of the company; and we may here state 
that Mr. Preece has written a letter, published in the Atheneum, 
claiming it as his own. 

THE PENTAGONAL NETWORK.—After upwards of thirty years of 
intense labour M. Elie de Beaumont, the distinguished perpetual 
secretary to the Academy of Sci , has completed, in the main 
points, at least, his long series of researches on the systems of 
mountains on our globe, a faint outline of which we will now 
endeavour to lay before our readers. Mountains are not acciden- 
tally distributed on the surface of the globe, but grouped together 
in systems, which are the result of the action of certain well- 
defined forces. It is well known that sedimental strata, which 
must have lain horizontally at the time of their formation, was 
found in a vertical position, or nearly so, in mountains; and that 
can only be the result of an upheaval caused by some terrestrial 
disturbance, by which the earth’s crust was, many thousands of 
years ago, more or less violently rent asunder, and its fragments 
raised up in a vertical, or at least strongly inclined, position, 
Hence a system of mountains and a system of fractures are con- 
vertible terms. Now, by a system of mountains we must under- 
stand not mountains standing alone, as they rarely do, but parallel 
chains of more or less considerable length. If very short, so as 
not to present any perceptible curvature owing to the sphericity 
of the earth, they may be regarded as straight lines, and in that 
case we may always suppcse an arc of a great circle—that is, one 
passing through the centre of the earth—to be parallel to such a 
short straight line. If, on the contrary, the chain be a long one, 
frequently changing its direction, then it will admit of being 
divided into sections, each of which, being a short straight line, 
will constitute a link of the chain. Each of these links will be 
parallel to an arc of a great circle different from those parallel to 
the other links; and the aggregate of ull these small ares repre- 
senting the whole chain may be ee to a great circle 
of comparison, if each tangent of a small are finds its parallel 
among the corresponding tangents of this great circle. This is 
often the case, because most of the links contained in a large 
country generally follow a limited number of directions or orien- 
tations; and each group of links tending towards the same orien- 
tation is a system of mountains; it has moreover been proved, by 
fossil remains and other circumstances, that all links belonging to 
the same system were ae simultaneously by one and the 
same terrestrial convulsion. For Western Europe alone our 
author finds twenty-one systems of mountains, a number which 
he by no means considers final. To give an idea of these systems, 
we will just say that the Alleghanies in America, the Ghauts of 
Malabar, and certain small chains in the northern part of the 
Sahara, are parallel to the direction of the Pyrenees, and there- 
fore form part of the system of that name. Let us now take 
Milford, for instance, in Wales, and through that point draw 
parallels to all the systems; in that way we shall dnd all the 
angles they make with each other; and these angles being arranged 
tabularly according to each system, the operation just effected at 
Milford, where we have constructed a rose of directions, may be 
repeated at Corinth, or at some other point, and the angles thus 
obtained may be registered in the second column of the above 
able, and soon. This is what M. Elie de Beaumont has done, 
thus obtaining twenty-one tables, one for each system. Upon 
examination he found that the same values often returned for 
angles of different systems, which induced him to arrange all the 
angles, not according to the systems, but according to size. It 
was then he was struck wy a most singular circumstance; in some 
places of the new table there remained large empty spaces, while 
in others the numbers were so crowded together that there was 
scarcely any room to write them all in. A common calculator 
would have simply attributed this to mere chance; the man of 
reeived that it was owing to more than that, and that 
he had discovered a law of symmetry in the distribution of those 
angles on the surface of the earth. Inscribing a dodecahedron (a 
solid having twelve pentagonal faces) in the globe representing 
the earth, he found by calculation that all the numbers previously 
obtained were eee by starting from the hypothesis of this 
solid, and thus he succeeded in forming a pentagonal network, 
representing, with a few auxiliary =“ circles, all the systems of 
mountains on the face of the earth. The herculean labour the 
learned author has thus accomplished may be conceived by the 
circumstance that the number of angles calculated by him to a 
hundredth of a second, together with a vast number of intersec- 
tions of great circles, &c., falls little short of 4,000, each calcula- 
tion, independently of veri and correction, taking from one 


to two hours’ time. Few eries have required more intense 
labour than this.—Galignani. 








MR. BESSEMER’S NEW PUDDLING FURNACE. 


Mr. BEssEMER has recently secured a patent for certain im- 
portant improvements in his puddling, which embrace more than 
one novelty. The invention relates, firstly, to the treatment and 
purifying of molten iron after it leaves the blast furnace and 
before solidification takes place, and also in the treatment and 
purifying of pig iron and cast iron scraps. Either of these 
qualities or kinds of iron may be refined in a finery or “‘running- 
in furnace,” or in a “‘running-out furnace,” in the ordinary 
manner by blasts of air and the employment of mill scale or 
other fluxes in the most manner, using good or purified 
coke as fuel. The metal so treated may be carried in ladles 
mounted on wheels to the furnaces where it is to be further 
treated, or it may be conveyed there in gutters or channels while 
still retaining the fluid state, or the finery metal may be run into 
flat plates as commonly practised. Either of the three distinctive 
qualities or conditions of metal firstly named, that is, molten iron 
after it leaves the blast furnace and before solidification takes 
place, and pig iron and cast iron scraps may, however, be employed 
in the second or puddling process without having undergone the 
ordinary “‘ finery process,” but when crude molten iron from the 
blast furnace is to be puddled or treated in a manner analogous to 
puddling for the purposes of the present invention, Mr. Bessemer 
prefers to convey it to the puddling furnace in ladles mounted on 
wheels, so that it may be conveyed there ina fluid state. But 
when pig iron, cast scrap iron, or finers’ plate metal is to be 
treated in the puddling furnace, he prefers to melt the metal in a 
cupola furnace prior to running it into the puddling furnace. For 
this a what is known as Ireland’s upper tuyere furnace is 
employed by preference. The puddling furnace employed for the 
purposes of this invention is made of much larger dimensions 
than those usually employed, and should be heated with gaseous 
fuel, although any good flaming coal may be employed. This 
furnace is to be mounted on axes placed either above or below the 
hearth of the furnace, so that an oscillating motion may be given 
to it by means of cranks or eccentrics; the furnace may be 
provided with means for giving ita further motion on its axes 
than is given to it during the P oa row ig in order more easily 
to discharge the contents when desired. The rods or rabbles, 
if any be employed to further agitate and divide the metal, 
may be introduced through suitable openi in the sides 
of the furnace, and their outer ends may 80 —- 
on a joint or pin that the motion of the furnace make 
them stir or move the metal in a similar manner to that 
effected by the movement of the rabble to and fro in ordinary 
fixed puddling furnaces; the rods or rabbles employed may also be 
more or less operated upon and worked by manual power, if 
desired, or so altered in position by mechanical means as to further 
assist in turning over and —— or puddling the charge of 
metal; but although Mr. Bessemer describes how the metal under 
treatment may be worked by rods or rabbles during the puddling 

rocess, he also observes that their employment is by no means 

dispensable in that operation, since the violent agitation of the 
metal caused by the reciprocating motion of the p ing chamber 
when moved quickly will, in most cases, be found suflicient for 
the purposes of his invention. The bottom or hearth of the 
furnace may be prepared after the manner employed in a 
puddling furnaces, and the linning fettled from time to time with 
red ore, titaniferous iron ore, “‘ bulldog,” or other suitable material; 
the bottom may be convex, concave, or flat, with the angles 
rounded out so as to prevent accumulation there of the 
materials under operation; any desirable or ordinary flux may be 
employed, such as mill scale, red ore, common salt, chloride of 
calcium, oxide of manganese, or metallic manganese alloyed with 
a carburet of iron or other matters employed in the ordinary pud- 
dling process, The pipes which vonvey cold or heated air and 
gases to either or both ends of the furnace and the chimney may 
be made to oscillate with the puddling furnace; or the fire-grate 
or fire chamber, and also the chimney when they are employed, 
may be fixed, and the puddling furnace or chamber be made to 
oscillate between them. 

In order that the general plan and construction cf the puddiing 
furnacc be fully understood, we have illustrated the new apparatusas 
designed by Mr. Bessemer, in the accompanying engravings. Fig. 1 
is a side elevation, Fig. 2 an end el , Fig. 3 a vertical longi- 
tudinal section, Fig. 4 a cross section, and Fig. 5 is a horizontal 
section on the line A, B, of Fig. 3. The puddling chamber a is 
made of stout boiler-plate, and is lined on the inside with fire- 
bricks, fire-stone, ganister, bulldog, &c. Beneath the floor 
plates b two — po c are secured to the masonry or foun- 
dation; the pedes' ¢ support the axis d, on which the whole 
apparatus oscillates; in the central part of this axis a strong piece 
of iron framing ¢ is firmly keyed, the lower part of the frame 
supporting the counterbalance weight f, and the upper end of it 
supporting the central part of the puddling chamber; at each end 
of the axis d large flanges d' are formed, to which are bolted the 
plate iron tubular 9, 9; these passages are lined with 
suitably-formed fire-lumps or other refractory materials, and com- 
municate at their lower ends with the fixed h, h, by 
means of a circular joint, on the outside of which rings or hoo 
are fitted so as to keep an air-tight joint, or nearly so, between the 
fixed passages h, h, and the Le ag oy 9g, g. These 
passages yg, g, are continued upwards ugh the ends of the 
puddling chamber at g', and are then directed at an angle down- 
ward, as shown at g*, g*; each of the passages g and h, before 
described, are for the purpose of pee ens gas or gaseous pro- 
ducts into or out of the puddling chamber a, and there are also 
other passages of a like character, i and k, for the conveyance 
of air into the puddling chamber. The last-named passages 
need not be lined with fire-brick or other similar material un- 
less very highly heated air is to be passed through them. 

In employing carbonic oxide gas mixed more or less with carbu- 
retted hydrogen, such as is produced by the slow combustion of 
coal, coke, or other fuel in a close chamber, and generally em- 
ployed in gas furnaces, the gases may be employed either at the 
temperature which they acquire in the process of their formation, 
or they may be highly heated by passing them through hot iron 

ipes; and the atmospheric air used for their combustion may also 

used at the ordinary temperature, or it may be heated in any 
convenient manner prior to its being conveyed into the puddli 
chamber. The air and gases for combustion may be all admit 
at one end of the puddling chamber, and the products of combus- 
tion and other vapours arising from the materials under operation 
may be allewed to pass off at the other end throughout the whole 
time of operating on a charge of metal, or the gases may be made to 
enter and flow off from each end of the puddling chambers alter- 
nately at short intervals, as may be found most suitable for keep- 
ing up a regular and powerful heat in the puddling chamber. 
Whenever the puddling chamber a requires to be relined it may be 
unbolted from the upper flange of the frame e, and at the’same 
time the flanges m which ct the passages formed at each end 
of the puddling chamber with that portion of the said comp a 
that are attached to the axis d may also be unbolted, when the 
puddling chamber may be removed by a crane from the other part 
of the apparatus and placed on a truck for conveyance to a conve- 
nient place for repairs; in the meantime a duplicate chamber may 
be bolted on to the apparatus and the operations resumed. The 
motion of the apparatus may be uced by a crank (not shown in 
the engraving), but which may be attached to one end of the con- 
necting-rod n, so that the rotation of the crank shaft will uce 
a constant reciprocating motion of the apparatus on its axis d, the 
counterbalance} weight f serving to render the oscillating motion 
of the a tus more and uniform; the crank actuating 
these puddling machines should have upon it a fly-wheel the better 
to te its motion. In working this apparatus, the interior of 
the chamber a is first thoroughly heated by the admission of gases 
by the passages g and / at one end of the apparatus, and also the 
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admission of air through one of the passage i and 4, the air ascend- 
ing to the highest part of the apparatus will find an exit through a 
long slit or a series of nozzles at i*; the air should be under slight 
pressure, such as a fan blast, so that it may carry the gases from 
the passage g? down upon the hearth, and along it to the exit pas- 
sages at the other end. The metal, if in a fluid state, may then 
be admitted through a small opening p in the upper side of 
the puddling chamber, but if the metal to be operated on be 
in form of pig, plate, or scrap metal it may be introduced at the 
door or opening 7 on one side of the hearth, where also any fluxes 
or matters intended to act chemically on the impure metal may be 
introduced. The opening r may then be stopped up securely by a 
luting of fire-clay on a lump of fire-brick, a bar of iron or other 
convenient contrivance being employed for keeping it firmly in 
place. As soon as the metal is in a fused state the apparatus may 
be put in motion, the effect of which will be to powerfully agitate 
the metal, which will leap up the curved sides of the chamber and 
fall over in a more or less divided state among the fluxes or 
purifying agents at every alternate motion of the apparatus ; 
meanwhile the combustion of gases may go on and keep up 
the temperature of the metal to the desired extent; in this 
application of gaseous fuel great facility is afforded for ven- 
dering the flame oxidising or non-oxidising as may be desired, 
by regulating the admission of air or gas bya suitable valve in 
the pipes or passages through which they pass to the furnace. 
Thus when it is desired to act chemically on the fused carburet of 
iron for a lengthened period by means of the fluxes present the 
quantity of air admitted should be less than is required for the 
perfect combustion of the gas, whereby a non-oxidising flame will 
be produced and the metal under treatment will retain for a 
lengthened period the greater part of the carbon originally com- 
bined therewith; and on the other hand a more rapid decarboni- 
sation of the metal may be effected when desired by admitting air 
in excess of the quantity required for the combustion of the gas 
suppiied to the furnace. The employment of gas as fuel also 
wimits of a rapid or a gradual change of temperature at the will 
of the operator, and is, therefore, well adapted for the process of 
puddling where changes of temperature are required, as is well 
understood. 

There are two conditions under which the impure metal treated 
in such a furnace may be withdrawn for the purpose of being con- 
verted into cast steel, viz., in a pasty or more or less concrete or 
granular form, or in the state of puddled balls; the metal in 
either of these stages or conditions may be mixed with molten 
grey iron, and be converted in the usual way by what is generally 
knowa as the Bessemer iron or steel process, or the metal so 
puddled or partially puddled may be allowed to fall out of the 





ae lling furnace into water, or be allowed to cool gradually and 
aiterwards put into a ladle or furnace or into the converting 
vessel with molten iron, or it may before such conversion be first 
recarbonised in the manner hereinafter described ; but when it is | 
intended to recarbonise the puddled metal prior to its conversion 
into steel or malleabe iron by the Bessemer process, the metal from 
the puddling furnace may be put into the recarbonising furnace in 
a loose granular state, or in the form of puddle balls more or less 
coherent ; it is preferred to break up the metal more or less at that 
stage of the puddling process when it forms itself into balls, so as 
to facilitate the removal of them in small pieces through the | 
opening 7 of the puddling chamber; one or more openings may 

also be made in the ends of the puddling chamber for the purpose 








of introducing a bar or hook for dividing the metal when it begins 
to form into lumps, such openings being secured by a stopper 
during the early stages of the process ; or in order to extrude the 
greater portion of the slags or fluxes prior to recarbonisation the 
granular or imperfectly balled metal may be allowed to fall in 
between a pair of rolls kept cool with water. A pair of rolls 
suitable for this purpose is shown in vertical section at Fig. 9, and 
in plan at Fig. 10; the axes and body of the rolls are cast hollow 
for the passage of water through them, suitable stuffing-boxes 
being provided to facilitate the ingress and egress of the water. 
Instead of bringing these rolls scastae with screws in the ordinary 
manner it will be preferable to force them together with a weighted 
lever or other yielding force as adopted in bone mills and in other 
cases where ts are required to compress or crush substances of 
irregular hardness or thickness; these rolls are placed horizontally, 
so that the puddled metal may be more or less separated from the 
adhering slags and solidified and formed into flat cakes, so as to 
offer a large surface to the action of the gases in the carbonising 
furnace. 

We have seen how crude or impure iron may be in part purified 
and refined by puddling or partial puddling, but in the process it 
loses nearly the whole of its carbon, and passes more or less into 
the solid state, and in that condition is not suitable for final puri- 
fication by the Bessemer process unless it be mixed with a molten 
carburet of iron. Mr. Bessemer, therefore, in most cases, prefers 
to submit this puddled or partially puddled metal, whether in the 
granulated state or more or less in the condition of puddle bails, 
or in the flattened or squeezed condition, to the action of carbonic 
oxide gas at a very high temperature, whereby the metal will 
absorb enough carbon to form it into “ white iron,” and so car- 
bonised it may be readily melted and be used alone or in combina- 
tion with rich No. 1 grey pig iron and be converted into steel or 
into malleable iron by the Bessemer process; it will be found 
useful to put a small quantity of good grey pig iron along 
with the puddled metal into the recarbonising furnace, and any 
steel scraps or broken ladle skulls, or other waste pieces of 
Bessemer iron or steel, may be so treated in the carbonising 
furnace alone or mixed with other iron. For the purpose of car- 
bonising the puddled metal or steel scraps it appears to be best to 
use a small blast furnace or a tall cupola furnace in which a good 
pure coke or other fuel as free as possible from any sulphur is em- 
ployed. Mr. Bessemer also prefers to- employ carbonic oxide gas 
in a highly heated state in addition to solid fuel to assist in car- 
bonising and fusing the metal when employing the small blast 
furnace or cupola furnace before referred to. The gas forced into 
the blast or cupola furnace, when uired chiefly for carbonising 
the metal, should be introduced token level than the tuyeres 


| which supply blast for the combustion of the coke or other fuel ; 


but when gas is employed with a view to keep up or increase the 


| heat of the metal it should be forced downward at an angle on to 


the surface of the metal, and in such a position that air from the 
blast tuyeres may become mixed and combined with it, so as to 
produce a powerful heating flame, the gas, however, by pre- 
—— being used in such excess as to prevent oxidation and in 
of metal. 








BRINDISI v. MARSEILLES.—We hear, from indubitable autho- 
rity, that the Postmaster-General has been convinced by Captain 
Tyler’s able and lucid report, and the authorities will henceforth 
adopt Brindisi as the European port for the Eastern mails, 








MR. BESSEMER’S NEW PUDDLING FURNACE. 
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Tue Bompay AND Baropa RatLway. — Much ill feeling has 
been caused in Guzerat by the following foolish circular of a 
managing agent, who seeks to make invidious distinctions not 
recognised by law or justice between certain classes of the subjects 
of the Queen :—‘‘ The best part of the first-class accommodation 
by all regular trains must always be reserved by Europeans, and 
yarticularly for European ladies, who must be considered as 
oma the preference over anybody else; and when room is scarce, 
a limited number of first-c tickets only must be given to 
natives.” Natural courtesy would secure accommodation to ladies 
without this order, and if the Bombay and Baroda Railway Co:n- 
pany cannot provide sufficient rolling stock for the conveyance of 
passengers the directors should stop the eccentricities of this 
manager. 

THE ADMIRALTY AND THE PARIS EXHIBITION.—The Lords of the 
Admiralty have given directions for the preparation at Chatham 
Dockyard, for exhibition at the International Exhibition to be 
held in Paris next year, of models of the various descriptions of 
ironclad ships and other vessels forming the distinguishing type of 
the different classes of ships of war belonging to the royal navy 
The list of vessels which are to be reproduced in half-block models 
includes the Monarch, Hercules, Achilles, and Lord Warden, iron- 
clads, built or building at Chatham, together with the wooden 
screw two-decker line-of-battle ship Rodney, the screw steamer 
Blanche, the paddle-wheel steamer Salamis, and the paddle-wheel 
steam yacht Elfin, tender to the Victoria and Albert. The order 
further directs midship section models of the Bellerophon, 
Hercules, and Warrior, iron-cased ships, also to be prepared for 
forwarding to the Exhibition. The ships enumerated include, 
with one or two exceptions, specimens of tie various descriptions 
of vessels making up the British navy. 

THe DELHI RaiLway. -The Government of India has recently 
become much more economical in the matter of the constructiox. 
of Indian railways. In 1863 a contract was tendered for by 
Messrs. Brassey and Wythes to construct a railway from Umritsur 
to Delhi, a distance of 320 miles, at an approximate cost of 
£14,450 per mile, without rolling stock or large stations. The 
Government officials discovered, on investigation, that the addi- 
tional expenses would amount to about £20,000 per mile. Although 
the directors and the chief engineer of the line endorsed the 
tender as a fair one, the supreme Government refused its sanction 
to the proposed expenditure, and declared that the works should 
be “‘ rigorously limited to what is absolutely necessaryt vr a single 
line, with such a reasonable proportion of double line or siding as 
is required for the working of a single line, with the sole excep- 
tion of masonry foundations of large bridges.” The Government 
further estimated that about one-third of the cost of the earth- 
works and minor bridges would be saved, or £128,000 in all. The 
Government officials also pointed out errors in the estimates, 
hinted that in the matters of ballasting, rolling stock, and stations, 
reductions might be made, showed that duplicates of parts of the 
rolling stock had been entered in the estimate, and stated that the 
charge for fencing was far too costly. The Government further 
proceeded to show that the line ought to be constructed at an 
absolute maximum cost of not more than £15,000 per mile, if 
carried out under a “‘ lump” contract. The result of this vigilance 
on the part of the Indian Government was that Messrs. Brassey 

and Co. sent in revised estimates to construct the whole line at 
£14,216 Per mile, a sum at which the contract was accepted. The 
whole of the correspondence has been published in India, 
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TO CORRESPONDENTS. 


Nortce.—A Spectra Eprtion of Toe Encrveer is published for 
Forrten Crecunation. This edition, printed upon paper 
manufactwred for the purpose, will pass through the foreiyn 
post offices at the charge of a single postage. : 

"," We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. . 

*," Letters intended for publication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 

_ rut as an evidence of good faith. , t 
«* We beg to call the attention of our Advertisers to the notice 

below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any recewed after that time must neces- 
sarily stand over till the ing publication. 

R. WILLIAMS (Oldenburg).—Not received. , 

T. S. (Coatbridge).—We shall be happy to see the drawings. Improvement is 
much wanted in the department of machinery to which you refer. 

Ii.—The Volunteer is not the Citizen L, but we were informed at the time the trial 
took place that they were as nearly as possible identical in every respect. It 
was at first intended that the Citizen L should run, and we were therefore 
supplied with her dimensions, but on the morning of the experiment, owing to 
some unexplained cause, the Volunteer was substituted. We are unable to give 
you the indicated power of any of the vessels, as no diagrams were taken. 

ERRatum.—Jn the course of an article on the Kinning Park Foundry, which 
appeared in our last impression, the proprietorship is erroneously attributed to 
Messrs. James Bennie and Co., and the coal oil apparatus illustrated has been 
inadvertently described as the manufacture of the same firm. Kinning Park 
Foundry is the property of Messrs. George Bennie and Co., and “* George” must 
be read for “James” throughout the article, and in the head line of our 
engraving. The error is of the less consequence that Mr. George Bennie is so 
thoroughly identified with the Kinning Park Foundry, that we feel certain the 
mistake has been already corrected by our readers. 

C. A.—}o0z. of aquafortis, 4 oz. of sweet spirit of nitre, loz. spirits of wine, 
2 oz. sulphate of copper, and \ oz. tincture of tron, Mix, and dissolve in as 
much water as will with the foregoing fill a quart measure. The gun barrel 
must be polished and rubbed with quick lime and water. to remove every trace of 
grease. The surface is then to be rubbed with the solution applied by means of 
rag or sponge, suffered to stand twenty-four hours, and then scrubbed with a 
stiff brush. If not dark enough repeat the process two or three times. Wash 
with a very weak solution of potash, then with clear water; then polish with a 
block of wood, and varnish the barrel, heated to 2\2 deg., with shellac var nish 

M.— Your foot-bridge is nearly strong enough for a single line of railway ; the seunt- 
lings are excessive. As you have not given us the thickness of the angle irons we have 
assumed them to be fin. In this assumption there is a great excess of sectional area 
at the centre of the girder, and as the section of the flanges is uniform instead of 
varying the waste of metal in the other portions ts very considerable. Why you have 
put heavier angle-irons in the bottom flange we cannot imagine. The diagonai 
bars are enormously disproportionate to the strains they have to undergo, and 
there is three times more iron in their whole nun than there is any occasion 
for. There are too many of them, and the compression bars are not of the 
correct section. The greatest weight that could come on your bridge would not 
exceed \ cwt. per square foot. As the girders appear to rest upon the abutments, 
we do not see the use of the T-iron; a bolt or two let into the stone would be 
quite sufficient to hold the girder. The T-irons are all too heavy. We have con- 
sidered the rivets in our calculations to be tin. in diameter, If correctly pro- 
portioned, the bridge would cost from £20 to £25 less than that for which you 
have sent us a design. 








VENEER-CUTTING MACHINES. 
(To the Editor of Tne Engineer.) 

Smm,—Could you or any of your readers inform me, through the medium of 
your valuable paper, who are makers of a circular veneer-cutting machine to 
cut round a log with a knife, The information will greatly oblige an old sub- 
scriber. 

London, August 16th, 1866. H. 8, T, 

COATING METALS. 
(To the Editor of The Engineer.) 

Sir, -Could you or any of your correspondents inform me if there are any 
works published upon the various processes of coating metals with copper, 
brass, &c., and by whom? . 

Derry, August 18th, 1866. 


“SOMETHING LIKE A GRADIENT.” 
(To the Editor of The Engineer) 

St,—Allow me to correct an error in your last issue. The main incline of 
the Ceylon Railway will be | in 45, and not 1 in 48. ‘This, with a series of ten 
chain curves reversed and nearly running into each other, will make it indeed 
* something like a gradient.” S. B. N. (late contractor's staff). 

Tyssen-place, Shacklewell, London, E, C. 








SUBSCRIBER. 





COMPRESSED AIR HAMMERS. 
(To the Editor of The Engineer.) 
Sir,— Can you kindly inform me who are the best makers of forge hammers 
to work by compressed air? If so, I should feel much obliged. 
August 18th, 1866. T. M. 
[As a reply to our correspondent’s query might be regarded as invidious, we 
simply isert his letter for his benefit and that of such of our readers as may feel 
interested. —ED. E.] 
RUSSELL’S PATENT WHEELS. 


(To the Editor of The Engineer.) 

Srk,—In your publication of Friday last, the 17th inst., I read a description 
of a wheel patented by a Mr. Russell, of Newton-street, Holborn. I beg to 
say that the firm under which I serve (viz., the London Works Iron Company) 
have had similar wheels at work on cabs and dog-carts in this district for 
upwards of twelve months, and they are now quite as firm (after rough usage) 
as they were when first put to work. The only difference between Mr. 
Russell's wheel and those in use in this neighbourhood is that he uses four bolts 
to fasten the spokes through the cheek-plates, which bolts seem very objec- 
tonable as compared with Stephen Wright’s method. A further description of 
this wheel you will find in the specification of Stephen Wright, dated April 
Ilth, 1865, and sealed the 23rd of June, 1865. Knowing your love of fair play 
is my excuse for calling your attention to the matter. By letting this appear in 
your valuable publication you will oblige one totally disinterested, but a lover of 
t EDWARD S. WHITE. 





ruth, 

Smethwick, near Birmingham, August 22nd, 1866. 

(To the Editor of The Engineer.) 

SIR,—A wheel almost precisely similar in every respect to Mr. Russell’s, 
illustrated in your last impression, was used many years since by Handcock 
for his steam road carriages. An illustration of the wheel will be found in 
the “ Transactions” of the Society of Engineers, [ forget exactly for what 
year, but I think 1460. 

Sheffield, August 20th, 1866. D. P. ¥. 

Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week, The ae Sour lines and under ws 
three shillings ; each line afterwards, eightpence. line averages eight words; 
blocks are charged the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
tia _——’> taken, an extra charge of two shillings and sixpence per annum will 
™ 
THE ENGINEER és registered for transmission abroad, 

Letters relating to the adverti: and publishing department of this paper are 

to be addressed to the publisher, MR. GEORGE LEOPOLD KICHE: all other 

letters and communications to be addressed to the Editor of 1HE ENGINEER. 

163, Strand, London, W.C. 
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THE BRITISH ASSOCIATION AT NOTTINGHAM. 

SuccErssFuL as was last year’s meeting of the British 
Association at Birmingham, the present one at Nottingham 
promises to be yet more numerously attended. It would be 
too early to speak of the papers to be read, as no list has 
yet been published ; and it is more than probable that the 
political state of the Continent will keep many a German 
Gelehrter from our shores, But the earlier time chosen this 





year just suits many who are just leaving our great cities 
for their yearly holiday ; and the week at Nottingham can 
be enjoyed while on the way to the sea-side or to Switzer- 
land. Amongst the gentlemen already present, whose 
names are specially known to our readers, we notice Mr. 
Abel, ‘of the Laboratory, Woolwich ; Sir W. G. Arm- 
strong, Mr. N. Beardmore, Mr. Bramwell, Sir Edward 
Belcher, Mr. Carpmael, Mr. P. Le Neve Foster, the 
Secretary of the Society of Arts ; Dr. Fairbairn, Captain 
Douglas. Galton, Mr. Hindmarch, Mr. Langsden (Mr. 
Bessemer’s partner), Sir John Rennie, Professor Rankine, 
Mr. Charles Tomlinson, Mr. Cornelius Varley, Mr. Wood- 
croft, Mr. J. Whitworth, and Professor Wheatstone. We 
did not observe Dr. Percy, the metallurgist, amongst the 
visitors, although that gentleman is, we believe, a native 
of Nottingham. It may be worth noting that a letter 
addressed to the Reception-room, Nottingham, would be 
certain to reach any one attending the meeting. 

The meetings of Section G, Mechanical Science, are 
being held in St. George’s Hall, from eleven a.m. till three 

.m., under the presidency of Mr. Hawksley; Mr. James 

asmyth, who was elected to this office, being prevented 
from attending. The secretaries of the section are Mr. 
P. Le Neve Vecten, Professor Pole, of London, and Mr. 
M. O. Tarbotton, C.E., the surveyor of the Corporation of 
Nottingham. It is to be observed, with regard to the 

pers to be read at most of the sections, that comparatively 
ew had reached the secretaries up to Thursday morning. 
For instance, only about nine were then in the hands of 
the secretaries of the mechanical section. The business of 
the meeting began on Wednesday by the consultations of 
the general committee at one p.m., of the committees of 
sections at two p.m., and by the inaugural address of the 
President-elect in the fine Nottingham Theatre at eight 
p-m. The real business began on Thursday with the read- 
ing of papers under the various sections; and Friday, 
Saturday, Monday, and Tuesday, are to be employed in 
the same way. It is, however, expected that the sections 
will adjourn from business for the excursions to Nuthall, 
to Newstead Abbey; the Annesley Works, Eastwood; 
Riddings Collieries, and Alfreton Ironworks, and to the 
Midland Railway Works, Derby. It is expected that all 
the papers will be read by Wednesday next, when a con- 
cluding general meeting will be held at the Guildhall; and 
in the succeeding day the meeting will break up, except only 
for those members who may like to join one of the exeur- 
sions to Charnwood Forest, to the Butterley Company’s 
Works, the Derwent and Wye Valleys, or to Belvoir 
Castle. On Thursday evening a brilliant soirée was 
held at a local Industrial Exhibition. 

To believers (amongst whom we are not) in the practical 
applicability of spectrum analysis to the Bessemer process 

r. Huggins’ lecture, to be delivered on Friday evening, 
at 8.30 p.m., at the Theatre, “On the Results of Spec- 
trum Analysis as applied to the Heavenly Bodies,” Mr. 
Huggins will be professionally interesting. On Tuesday 
evening next another soirée will be held in the Exhibition. 
As is usual on these occasions, the works and factories of 
the town have been thrown openby their proprietors for 
the visits of the members of the Association. ‘The greater 
number of these works are lace manufactories, the staple 
of Nottingham ; and it is noticeable that, in the case of 
all the lace factories, express “objection is made by the 
“ proprietary to the admission of any persons of the same 
“ t e.” 

The town of Nottingham was completely filled by a very 
brilliant assemblage, arrived from all parts of the country 
to hear the inaugural address of the President-elect. On 
the stage was erected a dais for the council, amongst whom 
were the majority of the most eminent men of science of 
the day. As is customary, the President of last year intro- 
duced his successor, which was done by Professor Phillips 
in a graceful speech. Mr. Grove read his address with 
all the fire and animation for which he is so noted, and, 
we may add, so dreaded by his opponents in the difficult 
patent cases in which the acceptance of a retainer by him 
is regarded, also, as an almost certain success. There are 
few names indirectly connected with engineering more 
intimately known to the profession than that of Mr. W. R. 
Grove, Q.C., the eminent patent barrister, and leader of 
the South Wales and Chester circuits. An Oxford man, 
having graduated B.A. in 1832, he was called to the bar 
in 1835. He, however, at first, devoted more time to phy- 
sical science than tothe law, and his name, as the contriver 
of the well-known form of battery, is, so to speak, a scien- 
tific term. He also discovered the gas voltaic battery, the 
strie in the electrical discharge, besides other important 

hysical facts. His explanation of the phenomena atten- 
Fant on the boiling of water deserves more attention from 
engineers than it yet received. As the author of the 
famous essay “On the Correlation of Physical Forces ” 
(1846), he was the first to foreshadow the greatest dis- 
covery of the age, and one most pregnant for the econo- 
mical utilisation of heat—the discovery of the mechanical 
equivalent of heat. From 1840 to 1847 he was Professor 
of Experimental Philosophy at the London Institution. 
It was this scientific preparation and proved scientific 
wer that elevated him to the first rank as a patent 
Ressieber; and as counsel in all the most important cases 
of this kind he has been brought into intimate relation 
with most of the leading members of the profession. 
Under such circumstances, in a wealthy country like our 
own, the time of a man insuch a position is indeed money; 
and we are not far above the mark when we esti- 
mate the work employed by Mr. Grove on his address 
at his Queen’s Counsel’s rate of some five hundred guineas, 
It is not too much to say that no reform of the patent law 
will be of any avail until men like himself, “ Chancellors 
of science and of the law,” are on a judicial bench ex- 
pressly constituted for judging cases the present decisions 
upon which are a scandal to our system of jurisprudence. 
is neglect of science in our jurisprudence, in many of 
our social arrangements, and, above all, in our schools and 
universities, is a standing danger, not. merely to our 
manufacturing but even = status. In his 
forcible strictures on the ortunate fact that few 
educated Englishmen have the “most elementary know , 





“ledge of a steam engine, barometer, or a quadrant,” 
Mr. Grove pointed to the notorious weakness in the 
educational system of this country—at the root of an 
enormous amount of wasted mental and physical power. 

This year’s inaugural address has not, of course, the 
special interest to engineers as one from an engineer—such 
as that of 1863, by Sir W.G. Armstrong, at Newcastle. 
It will be noticed, however, that Mr. Grove, at one part 
of his admirable essay, gives weighty reasons—such as 
might be expected from, above all, the author of the 
“ Correlation of Physical Forces”—for calming the fears 
raised by this very address of his {predecessor as to the 
exhaustion of our coal. He points to the production of 
heat by chemical forces, to the tidal wave, as reservoirs of 
force; and to the researches of Tyndall on radiant heat, 
to the discoveries of Graham,* to the Bessemer p as 
sources ,of economy of fuel. |No other utterance ought 
to be more comforting to our alarmists than his statement 
that “we may with confidence rely on invention being in 
“ this case, as in others, born of necessity when necessity 
“ arises.” 

In his picturesque description of the successive develo 
ment of the rude chipped flint of primeval man, first into 
amore carefully shaped and then into a roughly polished 
stone hatchet, and a comparison of this slow progress with 
the, in principle, ely deve rogress of a modern in- 
vention, we trace a philosophic observer of the history of 
invention.. The ad is fully of such oe and 
ingenious remarks, which are all bound well together in 
one comprehensive grasp of the whole domain of the 
natural sciences, Just as the artist must look for inspira- 
tion to the external aspect of nature, so must the engineer, 
whose work consists in applying and directing the forces 
of nature, look to natural science for the inexhausted and 
inexhaustible storehouse of his art ; and we thus recom- 
mend Mr. Grove’s address as one coming within Bacon’s 
category of works to be chewed and digested. 


THE LAST ON THE CHAIN CABLE TESTING QUESTION. 


We had hoped that with the publication of parliamentary 
paper, No. 304 of the session, we had heard the last 
word in this interminable affair. We have, however, been 
mistaken, and there has lately been published another 
parliamentary return, also moved for by, Mr. Laird, M.P., 
“in continuation of parliamentary papers No, 111 and 
“ 304, of session 1866,” this last document being numbered 
“ 425.” We need not recapitulate the long story of the cable 
testing question ; and itis as little necessary to add that the 
further evidence and expressions of opinion here adduced 
fully confirm all we have written and urged in this matter 
and all that has been done by the of Trade on the 
recommendation of the committee of engineers they called 
in to their assistance. The present official document, like 
the others, consists of a reprint of a large number of letters 
which have passed between the Board of Trade and Lloyds’ 
Register, the Mersey Docks and Harbour Board, Messrs. 
Brown, Lenox, and Co., the Glasgow Anchor and Chain 
Testing Company, and others. Amongst the most impor- 
tant documents is that dated the 28th June, from Lloyds’ 
Register to the Board of Trade, that from the same body 
to Mr. F. Carr, of Newcastle-on-Tyne, and a report to 
the Board of Trade on the scientific questions considered 
by Mr. G. F. Lyster, the engineer to the dock estate 
of the Mersey Dock Board. From the first two documents 
it appears that a portion at least of the strange report of 
Messrs. Bidder, Hawksley, and Clark, was founded on what 
may be mildly termed wrong data; as (we quote from the 
letter of Lloyds’ Register to the Board of Trade), “it is 
“with extreme regret that they have to state that they 
“have found that the letters and calculations respecti 
“the machine at Low Walker have been improperly a | 
“ unjustifiably altered by Mr. Gladstone, the society’s 
“engineer.” “ But,” continues the letter, “as this gentle- 
“man has resigned his appointment, the committee do not 
“ feel it necessary to make any further comment on this 
“painful subject” beyond the remark that an important 
statement in Messrs, Bidder, Clark, and Hawksley’s re- 

rt “was made by those gentlemen under a misapprehen- 
“sion of the real facts of the case.” 

A lengthy letter from Brown, Lenox, and Co. to the Board 
of Trade, here published, contains a violent attack on Lloyds’ 
Register on account of their refusing to acknowledge the 
certificates of the proof of cables and anchors by private 
makers. We consider that Lloyds’ Register are completely 
justified in their course of action; and we may remind 
Messrs. Brown, Lenox, and Co, that even their Admiralty 
friends, after paying an extremely stiff price for their 
work, nevertheless try their cables and anchors on .the 
dockyard machines. 

The, to us, most interesting portion of the correspond- 
ence is Mr. G. F. Lyster’s report, comprising, as it does, 
all we have, since the beginning of this affair, advanced on 
the subjects at issue. On the 27th of April last the 
Secretary of the Board of Trade wrote to the Committee of 
Works of the Mersey Docks and Harbour Board enclosing 
the report of Messrs. Bidder, Hawksley, and Clark on the 
Board of Trade proving-house conditions, requesting an 
opinion on the result of the experience on the Mersey with 
the working of a proving establishment strictly constructed 
in accordance with the official requirements—of course, 
with more especial reference to the necessity for dead- 
weighted levers, the pendulum indicator, and to the 
limitation in length of fifteen fathoms. Mr. G, F. Lyster, 
in compliance with the instructions of the chairman of the 
Mersey Docks and Harbour Board, accordingly wrote a 
report on that of Messrs. Bidder, Hawksley, and Clark, 
which is now published in this parliamentary paper. He 
begins by giving a short description of the establishment 
at Birkenhead, of which, by the way, we ourselves gave a 
full account last year.t He also cbserves that preparation 
is being made for another machine, inaddition to thetwo now 
at wok, to be specially — or anchors, and also for a 
fourth machine, to be entirely devoted to the testing of eyes, 


* See Mr. Grove’s speech in another page. 
t See Tuz Encinzer for September Ist, 1865, p, 127, 
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rings, bolts, samples of iron, and other work. The entire 
cost of the buildings and machinery, exclusive of land, 
“when the alterations and additional appliances” are 
completed, “ will amount to upwards of £30,000.” poy | 
the establishment as a whole, although it has been in ful 
operation for three years, Mr. Lyster thinks, strangely 
enough as it appears to us, that “it can scarcely be said to 
“ have reached a position whereon a report, showing the 
“ practical and economical working of its machines and 
“ appliances, can be printed ”—at least until these altera- 
tions and additions are made. But he emphatically adds, 
“ that no changes have been proposed, or are contemplated, 
“in the construction of the apparatus comprised in the 
“ 200 and 300 tons proving machines.” As, however, the 
value of some of their parts has been questioned in the 
report of Messrs. Bidder, Hawksley, and Clark, it will 
be well, perhaps, before noticing these objections, to 
describe the steps taken by the Mersey Board to obtain 
the best possible constructed machines. In June, 1860, 
six engineering ‘irms of high standing were requested to 
send in tenders for one machine capable of proving up to 
300 tons, and a second up to 200—each machine to be 
provided with a cast iron table sufficient to receive 100ft. 
of chain. “The proof strain to be applied by hydraulic 
“ pressure, and by direct action upon plungers working in 
“cylinders at the end of each table.” It was already 
determined by the dock engineer that the amount of 
applied strain should be regulated by a system of levers, 
with weights and scales, in the same way as with the old 
Liverpool testing machine. It was also “ to be so arranged 
“that on the application of the full proof strain a self- 
“acting motion should ring a bell, and shut off alJ further 
“pressure and action.” 1t was further determined that 
an apparatus should be applied to each machine for accu- 
rately registering the breaking strain of each cable or 
anchor in case such a cable or anchor should give way 
at less than the proof load. Five tenders were then sent 
in, “and, after a careful consideration, the choice fell on 
“the tender of Messrs. Sir W. G. Armstrong and Co., 
“ who, although not the lowest to offer, were accepted on 
“the ground of their compliance with the conditions sent 
“them, and of their having entered so fully and satisfac- 
“torily into details.” The buildings were commenced in 
1860 ; the establishment was opened in 1863, and in June, 
1865 the Board of Trade licensed both machines up to 
200 tons—there being, says Mr. Lyster, “a difficulty in 
“ procuring a chain sutliciently strong to be able to test 
“ the 300 ton machine up to its full power.” 

He then considers the value of the dead-weighted levers, 
fully agreeing with Sir W. G. Armstrong’s letter ad- 
dressed to the Board of Trade, and dated the 12th of May 
last, which has been published in our own columns ;* and 
observing “that the dead-weight lever accurately con- 
“ structed is obviously, next to lifting the actual weights, 
“the most perfect arrangement for ascertaining strains 
“that can be constructed.” The pendulum indicator was 
the object of many facetious remarks on the part of 
Messrs. Bidder, Hawksley, and [Clark ; but with reference 
to this apparatus, after a three years’ constant trial, 
the Mersey dock engineer states, that it “ meets the object 
“ for which it was intended, and that it shows admirably 
“the gradually progressive amount of strain that is being 
“applied ;” although, according to the views set forth 
in the report in question the dead-weighted levers are of 
“trivial value,” and the pendulum indicator “ practically 
“valueless ; still Ido not gather that the authors propose 
“ to dispense entirely with appliances of this description ;” 
and he again refers to Sir W. G. Armstrong’s letter. 

We now come to the matter of the fifteen fathom lengths; 
and, as regards this length, Mr. Lyster thinks that, for 
several reasons, “ practically no more convenient lengths 
“could have been selected.” A chain may be supposed of 
so great a length that the mere weight itself resting on the 
ground would be sufficient to resist the proof stra when 
applied at one end; the end links towards the straining 
machine would receive the full amount of the test, while 
on the more remote links the strain would gradually 
diminish in proportion as the distance from the pressing 
power increased. Perhaps the most perfect machine would 
be that wherein a chain could be tested link by link; but 
as this would be manifestly inconvenient and troublesome 
it is desirable that some more practical and economical 
means be adopted. Another of the several objections 
urged against the economically useless 75ft. length is the 
great stretch, taken by a chain under proof, and more 
especially a new chain. “ As the stretch in a fifteen fathom 
“chain amounts sometimes to no less than 6ft. some idea 
“may be formed of the length of stroke that would be 
“required in a hydraulic machine to test chains seventy-five 
“fathoms in length.” To confirm all that is laid down in 
his report, it is stated that although a few persons have 
complained about the charges, delay, and other matters, 
“there has never been any complaint whatever as to the 
“accuracy of the results;” and further, that Mr. Macdonald, 
the superintendent of the proving-house at Birkenhead, 
who has been engaged almost all his life in testing chains 
and anchors, “fully concurs in those passages which 
“particularly refer to the business of his department.” 


THE TRIAL OF THE PYX, 


Tne recent publication of a parliamentary paper on this 
subject has led us to devote some further attention to the 
various modes in operation for the preservation of the 
purity of the British coinage—especially that of gold and 
silver. The paper referred to appears in the form of a 
“Report to the Comptroller General of the Exchequer,” 
and is, in reality, an attempt to justify a perpetual con- 
tinuance of the ancient ceremony of the trial of the 
pyx. The arguments advanced, and the authorities cited in 
support of the views of the writer, are indicative of consider- 
ableresearch on his part, and weregret that so muchassiduity 
and so much exertion, which could have been otherwise, 
and protitably, employed, have been so completely wasted. 
We maintain, in opposition to the conclusions of the 
author of the official paper in question, that the trial of 





* See THE ENGINEER of June 15th, 1866, p, 435. 





the pyx, whatever may have been its uses in times po, 
is now perfectly valueless as a tee to the public of 
the 1 standards of weight and of fineness of the gold 
and silver coins issued from her Majesty's Mint. It % 
indeed, degenerated into an “empty ceremony,” as com- 
— as has that of the Lord Mayors of London counting 

ob-nails at Westminster, and the only good attendant 
upon it is that, like the last-named performance, it is con- 
cluded by a dinner to the principal actors in it. 

It is scarcely nec to endeavour here to trace out 
the origin of the institution, for that is a task for which 
we have neither the time nor the inclination, nor are our 
readers, as a rule, archeeologists or antiquarians to feast on 
the results of our investigations, Suffice it to say, that it 
came into existence in the primitive days of English his- 
tory, and that learned authorities differ as to the precise 
period of its advent. It will not be improper, however, to 
revert to the latest instance of a trial of the pyx, and to 
convey some information as to the modus operandi then 
pursued. Such a course will tend to an elucidation of the 
objects sought to be effected, and of the methods resorted 
to for accomplishing them. 

On the 19th of January last, in pursuance of an Order 
in Council, the Lord Chancellor, the Master, and several 
officers of the Mint, together with sundry other important 
personages, met at the office of the Comptroller-General 
of the Exchequer and commenced their duties. The pro- 
duction of certain plates of gold and silver in sealed pack- 
ages from the pyx chamber in Westminster Abbey gave 
occasion to the Comptroller-General to declare that those 
seals had not been violated since the previous trial (in 
1851), and that therefore the plates within the packages 
were standard according to law. After the seals had been 
broken and the plates brought to light the Lord Chan- 
cellor addressed a jury of twelve men selected by the Gold- 
smiths’ Company, and duly sworn for the purpose, to the 
effect that the sovereign of these realms possessed the 
right to issue money bearing her image and superscription. 
He further stated that the people take such money in 
commerce because it is guaranteed to be of certain purity; 
that this guarantee also insures the receiving of the money 
by foreign nations, and that these facts made the attesting 
of its purity a vital point. The Lord Chancellor further 
explained at some length the laws relating to the coinages, 
and that the Master of the Mint, who was then present, 
would, if the jury’s verdict were favourable, be discharged 
from further liabilities as to the coin he had made up to 
the close of the year 1865. Aftersome further remarks as 
to the laws regulating the custody of the pyx keys, the 
latitude allowed for imperfection of workmanship in the 
production of coin, and the “ remedy” by weight for each 
pound weight troy,* his lordship adjourned the jury 
to the Goldsmiths’ Hall to make the necessary tests and 
trials. 

Our account of the first scene in the farce of the trial of 
the pyx has been abridged purposely, many of the cere- 
monies, musty with age, being omitted entirely from 
mention in order to economise space. The trial plates, of 
course, were subsequently conveyed by the jury to Gold- 
smiths’ Hall, to which place the heavily-laden pyx boxes 
from the Mint had been previously removed. The trial 
then fairly commenced, the jury proceeding to count 
and weigh the gold and silver moneys contained in the 
pyx boxes. ‘They then selected from the whole mass of 
the gold and silver coin a certain number of pieces of each 
denomination, and melted them into ingots of standard 
gold and silver respectively. A small piece was next cut 
from the corner of each, and then the ingots were flattened, 
first by hammering and afterwards by lamination, between 
small rollers, until they became strips or ribands of the 
thickness, or thereabouts, of a sixpence. From the strips 
a number of other pieces were cut and weighed with the 
greatest possible exactitude. These chips of gold and 
silver were then placed upon pieces of paper, upon which 
were noted their individual weights “to the utmost carat.” 
Then came the process of cupellation, which separates 
from them the copper alloy. For this purpose they were 
placed in a determinate quantity in sheet lead in propor- 
tion to the quantity of alloy, a certain amount of silver 
being also added to each gold piece. In this state they 
were deposited in the cupel furnace, there to remain until 
the gold and silver alone occupied the cupel. So far as 
the silver assay was concerned this process sufficed, and 
the silver pieces only required weighing to determine the 
amount of loss they had sustained. In the case of gold 
more had to be done. They were once more flattened and 
then boiled in nitric acid over a row of gas jets. The 
alloy was thus fully extracted and dissolved, the gold 
being left pure. The pieces were then removed, bathed in 
distilled water, dried, and weighed. Thus the proportions 
of gold and alloy which the original coins contained was 
calculated, and a supposed just result obtained as to the 
quality of the whole contents of the pyx boxes. 

Meantime another set of operators were at work in a 
similar way upon portions of the sacred trial plates. 
These are wide ribends ef gold and of silver of about the 
thickness of a {lorin, and are considered to be of the 
perfect legal standard of fineness. They were prepared in 
1829, and as they are only nibbled away slightly and at 
long intervals, they will probably last for half a century. 
A comparison was next instituted by the assayers of coin 
and the assayers of the plates, and the unanimity of the 
results would have been marvellous were it not well 
known beforehand that any appreciable difference was an 
impossibility ! All was now over except the delivery of 
the verdict—and the dinner. 

The verdict really delivered on the occasion to which we 
have referred, or the pith of it, was as follows :—“We 
“(the jury) found in and took out of the said pyx, gold 
“coins consisting of 45,482 sovereigns, or twenty-shilling 
“pieces ; and 4,348 half-sovereigns, or ten-shilling pieces, 
“coined after the rate of £46 14s, 6d. to the pound weight 
“troy, and making by tale £47,656, and weighing 
“ 12,239°713 0z.; but which at the rate of £46 14s. 6d. to 
“the pound weight troy, should weigh 12,239°102 oz., and 





_ * Specified minutely by the Mint Judicature, which was legal- 
ised by Act of Parliament, 56 George III., cap. 68, sec, ii. 





“having taken 224 of the said cage gt and thirty-nine 
ie Z£ 


“ of the said half-sovereigns being in 243 1s., and in 
“weight 62°533 oz., and did find the same to be by the 
“assays and trials made thereof, agreeable to the standard 
“trial plate of gold in her Majesty's Exchequer, and dated 
“the 31st October, 1829.” “We also found in and took 
“out of the said pyx, silver moneys, consisting of 2,936 
“florins, 3,367 shillings, 1,006 sixpences, and of Maunday 
“moneys, ten fourpences, 545 threepences, ten twopences, 
“and thirty penny pieces, coined after the rate of 66s. to 
“the pound weight troy, the said silver coins making by 
“weight £494 7s., and weighing 1,796°943 oz., but which 
“at the rate of 66s, to the pound weight troy should weigh ".’ 
“1,797°637 oz.; and having taken of the said silver coins 
“forty-two florins, sixty shillings, thirty sixpences, two 
“fourpences, twenty-six threepences, one twopenny-piece, 
“four three-halfpenny pieces, and two pennies, being on 
“the tale £8 7s, and in weight 30°363 oz., did find the 
“same to be by the assays and trial thereof able to 
“the standard trial plate of silver in her Majesty’s Ex- 
“ chequer, and dated the 31st of October, 1829.” 

An acquittance in full was then given to the Master of 
the Mint, and the curtain fell upon the trial of the pyx. 

It will be necessary to show how utterly unnecessary 
was the whole of the performance just explained, and that 
the interior arrangements for the conduct of business at the 
Royal Mint,are such as to make the performance ridicu- 
lous. From its first reception of the ingots of the precious 
metals from the Bank of England, or from the bullion mar- 
ket, for the purpose of coinage, until their issue in the form 
of money, the Mint is constantly exercising a potent influ- 
ence for the protection of the public. Not a single ounce 
of gold or silver is transformed into coin within the walls 
of the establishment without being tried as to its rate of 
purity over and over again, and, so far as chemical mani- 
pulation is concerned, in a manner precisely analogous to 
that already described. The ingots are assayed before they 
are put into work, the bars are assayed before rolling, and 
the coin is assayed before it reaches the Bank. The ope- 
rations are not performed by one individual, but by several 
chemists of eminence, some within and some without the 
building. The independent “verdicts” of these gentlemen 
are given and noted in the Mint records, and the exact 
accordance of all is necessary before a single particle of 
gold or silver employed for the national coinage can leave 
the place. It may be further remarked that in the case of 
gold, the Bank assayers test the material in a similar man- 
ner before forwarding it to Tower-hill. 

The accumulation of coins in the pyx boxes for trials 
at future and uncertain periods is therefore an idle form, 
and one which would be far more honoured in the breach 
than in the observance. There is no substantial good in 
it, regarded from any practical point of view, whilst there 
is substantial harm in keeping for several years, under 
rusty locks and keys, large sums of money which might 
be doing good service to the public, and earning a return 
in the shape of interest for the expenditure incurred in 
their creation. The probability, nay, the certainty is, that 
the coinages of which the reserved pyx pieces are the 
representatives, will have fotind their way to all parts of 
the habitable globe before their imprisoned companions 
are brought to trial. Even an adverse verdict at the 
Exchequer would not recall the fugitive pieces condemned 
by it as “below legal standard,” and the fable of 
closing the stable door, &c., would thus be newly illus- 
trated. On all accounts, then, it is to be hoped that 
Government will think fit to put a period to the existence 
of trials of the pyx. When the Mint was formed by 
moneyers’ companies, as it was some years since, it may 
have been desirable to environ the members of those bodies 
with checks other than those within the Mint—now, they 
are simply frivolous, vexatious, and costly absurdities. 





PRIVATE BILL LEGISLATION. 

In the session just ended the returns, as against those of the 
session of 1865, have been respectively, bills against which petitions 
indorsed for hearing before the referees were lodged: 1865, 309 bills; 
1866,252 bills. Petitions indorsed for hearing before the referees: 
1865, 1,447 bills; 1866, 1,119 bills. Reports made by the 
referees: 1865, 110 bills; 1866, 89 bills. Petitions against bills 
reported upon by the referees: 1865, 318 bills; 1866, 174 bills. 
Bills whose promoters objected to the /ocus standi of petitioners, 
and were heard before the referees: 1865, 92 bills; 1866, 74 bills. 
Petitions in respect of which objections to locus standi were 
decided by the referees; 1865, 142 bills; 1866, 190 bills. Times 
the referees sat: 1865, 107 times; 1866, 112 times. 

In 1845, the great railway mania year, there were 225 petitions 
lodged for private bills. Of these, 120 were passed, the remain- 
ing 105 having been rejected, withdrawn, or postponed till next 
session. Of the 120 new bills passed, 107 related to new lines. 
We have given above the bills petitioned for in 1865 and 1866, 
and suppose that it may interest our readers to know the pro- 
gressive increase from one interval to another; in 1850, 175 
bills were petitioned for, and 145 were passed; in 1855, 270 
bills were petitioned for, and 226 were passed; in 1860, 311 
bills were petitioned for, of which 221 were passed; in 1865 
the number of petitions was 595, and the number of bills which 
received the royal assent 392. In the last session the applica- 
tions for private bills was much larger, namely, 633, as against 
the much smaller number in the previous year; that is, in 1865, 
595 bills. 

Many of these schemes are of great importance, and, supposing 
we take them alphabetically, there are divers others which we 
cannot wait to enumerate. We notice that some of the great 
metropolitan companies have obtained pretty well all they have 
asked for. The Great Eastern has obtained two bills; the Great 
Northern, two bills; the Lancashire and Yorkshire, three bills; 
the London and North-Western, in connection with several other 
lines, five bills. The London, Brighton, and South Coast Rail- 
way has obtained the chief part ot the bills they have asked for. 
The London, Chatham, and Dover has obtained several 
bills. We notice that the Maidstone and Ashford has also been 
obtained. Also, proceeding alphabetically, that the promoters of 
the Manchester, Sheffield, and Lincolnshire Railway have been 
defeated, and that the central station required for the accommo- 
dation of the company and the public in Manchester is not to be 
carried into effect. We notice that the new line to Brighton has 
passed; whether it will be ever executed it is not for us to say. 
The London, Chatham, and Dover Company can have nothing to 
contribute towards the cost of this line, and the South-Eastern 
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can scarcely be expected to find three or four millions of capital 
to bolster up the bankrupt concern. Our idea is that this line 
will never be made at all, and that a large amount of money has 
been profligately wasted by both promoters and objectors. 
These things ought not so to be. 

One of the greatest schemes passed in the session, as regards 
Scottish railways, has been the Caledonian and Scottish North- 
Eastern Railway Companies, which has duly passed through all 
the ordeals. 

Some of the other bills passed in the last session are worthy of 
more particular notice, which may be given to them on a future 
occasion if space permit. . 





THE NEW TURRET SHIP, “MONARCH.” 


Captain Coss’ persistent advocacy of the turret sys- 
tem, backed up by the labours of the press, bore fruit even 
during the period that the late Board of Admiralty re- 
mained in office. It is not too much to say that the gentle- 
men who composed it manifested a preference for broad- 
side ships—a preference so decided, indeed, that it is 
matter for some wonder that under their rule the turret 
system was submitted to any practical test whatever. The 
construction of the Royal Sovereign and the Prince Albert, 
the vurchase of the Scorpion and the Wyvern, and the 





best points in his invention. On the 7th of August, 1862, 
Captain Coles had received an appointment from the 
Admiralty, to act for ee speak, as con- 
sulting engineer in all matters relating to the turret system. 
Annoyed by the coolness with which the turret system was 

ed at Whitehall, Captain Coles addressed one or two 
letters to daily papers a few months since, the publication of 
which led to the temporary cancelling of his appointment. 
Whether he was or was not justified in writing as he did 
we shall not pretend to determine; but we cannot avoid 
expressing our sense of pleasure that the difference was 
easily made up, and that the gallant captain has been not 
only restored to the position which he ought to fill, but 
that he has been authorised to pre designs for a turret 
ship, embodying his views to the fullest extent, to be con- 
structed by a private firm. 

The preparation of the designs for the Monarch was en- 
trusted to the Controller’s department, and it may not be 
out of place to remark here that Admiral Robinson is 
opposed to the turret system. The first reliable informa- 
tion as to the ship which we find available, is contained in a 
letter addressed to Captain Coles by the controller, dated 
Dec. 9th, 1865, in which he states “that the whole design 
“ of the ship is to be subordinate to the central armament 


Fic.t, 





a 6 ae ing the offensive of the ship 
(which in the turret system ceusuaiain® ta tev <iey tae 
guns) by an to the turret at the point where it 
Should this happen, even in a two- ship, 
one-half the ype ag is lost; and this result might follow 
from a single shot or shell. 

3. The position of the turrets which would in all respects be 
best! for offensive purpose, namely, near the extremities, would 
in all peer. destroy the seagoing qualities of the vessel. 

_ 4, The necessity of falling bulwarks, which prevented many 
a arrangements relative to the anchors from — 

actorily carried out, exposed the crews to being wash 
off the deck in bad weather, and therefore required a great height 
of deck outof water to make the ship habitable and dry. 

_ I will now explain to their lordships how far these serious objec- 
tions have been met in the design which is now before them. The 
first and third points are so intimately connected that they must 
be considered together. 

Perfect protection to the turret-ship by defensive armour in- 
volves, as 1 explained in my submission already refe to, plating 
the ship up to the upper deck completely round the whole length; 
but for many reasons connected with the sea-going qualities of 
armour-plated ships, that perfect protection has been given up, 
and an imperfect and partial protection has been had recourse to. 

If the sea-going qualities of the ship would have allowed the 
turrets to be p) near the extremities, the defensive armour 
would have been perfect, and the range of the guns uninterrupted 
round the bow and stern ; but as such a position was undesirable. 
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THE “MONARCH” AS SHE IS, LINE OF SIGHT FROM PILOT-HOUSE, A, OBSTRUCTED BY FORECASTLE. 




















THE “ MONARCH” AS SUGGESTED BY CAPTAIN COLES. LINE OF SIGHT FROM PILOT-HOUSE AT BASE OF FUNNEL NOT OBSTRUCTED. 


preparation of designs for, and the resolution to proceed 
with the building of the Monarch, must be regarded 
simply as the result of an overwhelming pressure brought 
to bear in the shape of popular opinion, and to the fact 
that our American friends appear to be resolved to rely 
almost entirely on turret ships for the prosecution of naval 
warfare. Up to the present moment, very little informa- 
tion of any kind has been made public with regard to the 
Monarch ; a vessel which, although of anything rather 
than unexceptionable design, will probably constitute, when 
completed, the most important addition to the navy of 
Great Britain which it has received for many years. It 
may be safely assumed by our readers that the resolution 
to build this ship was not arrived at in a day, and the 
history of the events leading to so desirable a conclusion 
is certainly not devoid of interest. 

On the 27th of April, 1865, the Lords of the Admi- 
ralty appointed a committee to examine a design for a 
single-turreted ship prepared by Captain Coles. The 
committee consisted of Rear-Admiral Yelverton, Captain 
Caldwell, Captain J. J. Kennedy, and Captain H. B. Philli- 
more; secretary, Mr. Arthur Price; vice-admiral the Earl 
of Lauderdale being appointed chairman. Certain questions, 
such as the sea-going qualities of the proposed ship, dryness, 
power of fighting her guns in a seaway, and so on, were 
particularly pointed out as claiming the attention of the 
committee. In pursuance with the orders of the Admiralty 
the committee began to sit on the 2nd of May, and con- 
tinued the examination of witnesses until the 16th of June. 
The list of witnesses examined included the names of al- 
most every man in the service who has devoted special 
attention to either the broadside or turret system, and 
that of one eminent engineer and ship-builder, Mr. J. 
Scott Russell, whose opinion is not less valuable. In this 
list we find such men as Captain Key, of the Excellent 
gunnery ship; Captain Heath, Vice-President of the 
Ordnance Select Committee; Rear-Admiral Spencer 
Robinson, Controller of the Navy; Mr. E. J. Reed, 
Chief Constructor, &c. &c. It is almost needless to say that 
the utmost diversity of opinion was expressed during the 
progress of the investigation. In a word, both the turret 
and the broadside were represented by the warmest ad- 
vocates of each system. On the conclusion of this inquiry 
a report was prepared by the committee, which is too 
long for insertion here. It is evident that the a 
urged for and against the turret and broadside pos- 
sessed so much weight that the committee could do 
little more than adopt a compromise. Captain Coles’ 
design for a single turret ship was, we think, properly re- 
jected, not from any defect—we must add for ourselves—in 
the design asa single turreted ship, but because it was pro- 
posed that she should carry but one turret ; and it was 
resolved that instead a totally new design should be pre- 
pared for a ship of great size, intended, in a measure, to 
combine both the broadside and turret systems. This 
vessel, the construction of which, we believe, has already 
commenced, is to be the Monarch, and her general 
characteristics will be gathered by an examination of 
the accompanying engraving. Captain Coles did not 


consider himself fairly treated in the matter. He very 
properly asserted, in a long correspondence which ensued 
with the Lords of the Admiralty, that it was unfair 
to apply his turrets to a design which he had not himself 
prepared, asa crucial test of the system ; and he refused 
to acknowledge that the Monarch could possibly develop the 





“ of two turrets, to carry four 15 or 20-ton guns. We pro- 
“ pose to give a height of 14ft. to the centre of the upper 
“deck from the water, and a permanent forecastle, which 
“ will be 22ft. out of the water. A fire in the line of keel 
“ ahead and astern\ will be secured under the protection of 
“armour-plates; the side where armour-plated is to be 
“ stronger than the Bellerophon’s. We have endeavoured 
“to give good accommodation, fine lines, and as much 
“speed as we can manage. A large ship appears neces- 
“sary for this, so we shall exceed the Bellerophon by 
“ about 400 tons; and with 325ft. length, and 1,100 horse- 
“ power, we hope for a good result.” In a second letter, 
of the 13th of December, Admiral Robinson goes on to say: 
“T also wish to point out to you, entirely for your consi- 
“ deration, that very great objections were made by naval 
“ officers to the slope of the deck being as much as five 
“ degrees, and that we have endeavoured to meet that 
“ objection by giving the deck only the round it has in 
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“the Bellerophon, and slightly raising the turret (only four 
“ inches); in this way we have provided seven degrees of 
“ depression in the gun, an amount considered by gunnery 
“ authorities necessary for a sea-going ship.” A question 
was then raised as to the proper thickness of plating for 
the turrets, and Captain Coles submitted two designs of 
turrets, one showing 10in. plating, the other 5}in.—both 
turrets being of the same diameter, 25ft. 4in. 

On the 10th of January, 1866, Admiral Robinson for- 
warded to the Board of Admiralty the following report on 
the design of the new ship :— 

In forwarding this design for a turret ship which I have had 
carefully prepared in accordance with their lordships’ directions, 
I beg leave to observe that Iam quite aware it is open to con- 
siderable objecti bjections belonging to the nature of a turret 
ship intended for sea-going purposes, and which it has not been 
possible entirely to obviate. 

The points to which I referred in my submission of the 13th of 
July, 1865 (based on the objections made by the committee and 
many witnesses whom they examined), relative to Captain Coles’ 
design, have engaged my anxious attention; they were :— 

1, The insufficient amount of defensive armour. 











and might have defeated the design of a sea-going ship, their lord- 
ships decided that the two turrets should be placed near the centre 
of the ship, and that perfect protection should be given up. Accord- 
ingly, in this design the armour plating extends completely round 
the ship only as a belt, and as an enclosure to the central battery of 
the two turrets. Athwart ship vertical bulkhead protects the gun 
under the forecastle, and descends to the belt forward. Though 
this belt is 4ft. Gin. above the water-line, and there meets an iron 
deck, I am aware that this protection is imperfect. It is, how- 
ever, greater than Captain Coles has thought it necessary to give 
in any of his designs with which Iam acquainted. It is well to 
add, that in order to give even greater resistance to shot than that 
afforded by the Bellerophon’s side, it is proposed either to add to 
the thickness of the backing behind the armour plates, or, which 
is no doubt a better plan structurally and defensively, to make the 
armour plates seven inches thick, it was desired, if possible, to 
restrict the dimensions of the turret ship to those of the Belle- 
rophon, but the weights to be carried, including the guns, turrets, 
and armour, and engines, proved so much greater than that ship's 
that it was found necessary to increase the dimensions of the 
turret ship by about 853 tons, without which, all the requisite 

qualities, including stability, could not be 

obtained. 


The second point, the chance of a shot or 
shell disabling a turret by destroying the deck 
where the turret passes through it, and so 
wedging it by splinters and fragments of pro- 
jectiles, exists in this design, as in all other 
designs for turret ships. To what extent shot 
may be deflected by the iron deck and glacis 
plates provided for that re , we are in 
ignorance. It is much to be desired that this 
point should be tested by experiment, as re- 
commended in my submission of the 13th of 
July last. The whole offensive power of the 
ship would not, however, be destroyed if such 
an accident should occur to the turrets. A 
== bow and stern gun has been provided, which, 

== however, cannot be well heavier than a 7-ton 
=== rifled gun, the former under a forecastle, and 
a protected by armour-plating, the latter also 

tially protected, but under the upper deck. 
nrelation to this, however, it may be objected 
that the bow gun could not be used at all if 
either of the turrets was firing its guns trained 
well forward, as the enn, Comme me ciees - 
the gun. This point, an e@ possi y o 
the Soche withstanding the effect produced 
by heavy rifled shot fired along them for a 
considerable distance have not, however, yet 
been determined experimentally. I submit 
that is very desirable that this should be 
done, é ee 

The fourth point, the necessity for falling bulwarks entailing 
the grave inconveniences already referred to, has been met by the 
construction of a standing forecastle, to which all the anchor gear 
can be properly secured; it also serves for a shelter for the crew, and 
to break and throw off the heavy seas which might otherwise roll 
along and sweep the decks. A further security might no doubt 
have been obtained by carrying the deck to a height of 16ft. out 
of the water, instead of limiting it to 14ft., its present position; 
but to do this would have required a still larger ship, more engine 
power, and more cost, besides presenting a much larger target to 
shot. I think it will be more satisfactory to their lordships to 
have these objections which may be made to this design at once 
acknowledged, and that they will see that they are unavoidable, 

I should have been glad to have had this ship designed with 
sides as thick as the Hercules, but the dimensions required would 
= have been so my nope: | | they would have appeared 
altogether preposterous for a ship of six guns. ‘ 

Provistes has been made for masts and rigging as in the 
Bellerophon. Tripod masts may be substituted if upon further 

uaintance they ate approved. 7 
The usual tat t is appended to the drawings, with a report 
from the Chief Constructor, to which I desire to call their lord- 
ships’ attention. : , 

Should this ship be constructed as she is designed, and no im- 
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portant deviation in the construction and fitting of the 
ee eS Ee et tek for sea ought not to exceed 
such large diameter, 
and to be plated with 10in. iron cannot be accurately known, the 
estimate which should be made to represent the outside for the 
cost of the ship will amount to £300,000. 

In conclusion, I beg leave to assure their lordships that every 
person in this office has given me all the assistance possible in 
working out this design, on which in their several departments they 
have shown the same zeal and application in overcoming difficulties 
which they have always done when oe peo on other designs ; 
and I state this to meet objections which have already been made, 

I submit for their ar meng approval, notwithstanding all that 
has passed, that a tracing of this design should be forwarded to 
Captain Coles for any observations he may wish to make upon it. 

P.S.—Their lordships will observe that in this design the subject 
of a balanced rudder has not been adverted to. 

It has advisedly been postponed until the rudder of the Belle- 
rophon, which is on this principle, had been tried at sea. 

Two plans accompanied this report, one for 6in. armour 
plating and 24in. of teak backing, the other for 7in. ar- 
mour plating and 12in. teak backing. The latter was 
approved by their lordships.* 

he last letter to which it is necessary to refer was 
written on the 17th of April, 1866, by Captain Coles to 
Mr. Romaine, secretary to the late Board of Admiralty. 
This letter embodies nearly all the objections which can 
be urged against the designs of the Monarch; and so accu- 
fately represents in many respects our own views on the 
subject, that in stating our opinions we shall sufficiently 
denote the character of Captain Coles’ letter. It appears 
in the first place that the Monarch has much more free 
board than is necessary, and it may be well here to explain 
the gravity of such a defect. The greatest objection to 
the turret system, one which we have often urged, is to be 
found in the fact that when turrets are fitted to ships of 
considerable height above water, at least as much armour 
plating is required to protect their sides as though they 
carried their guns in an ordinary battery, to which must 
be superadded several hundred tons for the turrets and 
their fittings. It is obvious, of course, that the higher a 
ship is out of the water, the better mark she presents to 
an enemy’s shot; but this is far from representing all the 
evils due to a superfluity of freeboard. The higher an 
upper deck is carried, the greater will be the weight of the 
ship asa whole; and either her beam, length, draught, or all 
three, must be increased in proportion. In other words, 
a high ship must not only be larger above water than one 
with less freeboard, but larger below water as well ; and 
as a consequence, unless speed is to be sacrificed, the engine 
power must be increased. But increased power not only 
represents increased weight of machinery and boilers, but 
an increased consumption of fuel as well. More coal 
must be carried, and thus a further addition to 
the tonnage of the vessel becomes indispensable. 
Even if these represented all the defects of a high ship, 
their existence might be, if not overlooked, at least 
tolerated. But, in addition, it must be borne in mind, 
that a large freeboard always increases the tendency of a 
ship to roll, while, in its absence, rolling is almost un- 
known. Thus our own large broadside ships roll as much 
as 14 deg. to,18 deg. with moderate provocation, while the 
Miantonomoh, even when wallowing in the trough of the 
sea off Newfoundland, rolled but 6 deg., and when under 
steam, little over 3 deg. Freeboard is given to ships in 
order that they may fight their guns in a sea way, but 
the remedy is, in ope sense, nearly as bad as the disease. 
And it appears to be especially absurd to raise a turret 
ship 14ft. or 16ft. out of the water in order that she may 
be able to fight her guns in a gale, while a distance of 
8ft. between the port sills of a broadside ship and the line 
of flotation is considered sufficient. It will, of course, be 
urged that the extra height is needed to provide accommo- 
dation for her crew ; but, in point of fact, by the use of 
turrets, crews may be reduced in number; while the addi- 
tional accommodation provided by large freeboard is 
chiefly rendered necessary because more hands are required 
to man a large than a smallship. ‘the Monarch is to be a 
vessel of 5,099 tons burthen, and she will actually carry 
the centre of metal of her turret guns 17/t. lin. out of the 
water, even at deep load draught—at a greater height, in 
fact, than the principal armament of any other modern 
ship in the world is carried. Captain Coles remon- 
strated with the Admiralty on this manifest absurdity, 
recommending that she should be reduced in height 
2ft.—as shown in Figs, 2 and 3—ths taking off 2ft. of 
armour all round the belt and central battery, which, 
taking the mean weight of armour, backing, &e., at 
455°5 lb. per square foot, would reduce the weight of the 
ship by no less than 326°5 tons. This proposal has, how- 
ever, been rejected, and the ship will weigh about 850 tons 
more than the Bellerophon, instead of 400, as mentioned 
in Admiral Robinson’s letter which we have quoted. We 
have frequently pointed out that it is indispensable to the 
comfort and health of a crew that a ship intended for long 
service on foreign stations should possess a fair proportion 
of freeboard; and the light cast on this subject by the 
recent performances of the monitors Monadnock and 
Miantonomoh has not shaken our convictions on the sub- 
ject. Still it is certain that 14ft. amidships and 22ft. at 
the bow is an extravagant amount of freeboard in a 
turret ship, and that the Monarch would prove a very 
much better vessel if Captain Coles’ suggestion had been 
carried out. We are not prepared to admit that under any 
circumstances the turret system is quite suitable to cruising 
purposes, however valuable it may prove for home defence 
or in line of battle; and as matters have been managed, 
it appears probable that the Monarch will embody in 
the fullest degree all the imperfections of both the turret 
and broadside systems, while the advantages of neither 
can be fully developed. 

A minor defect in the future ship will be found in the 

* Two doubtful points referred to here, the effect of shot 
glancing on the deck, and that of firing heavy rifled guns nearly 
ahead or astern from turrets placed nearly amidships, have been 
decided, the first approximately, and the latter definitively in favour 
of the turret system, by experiments carried out on board the 
Royal Sovereign by the Admiralty and by Captain S. Osborne. 
Captain Osborne has prepared a valuable report on the perform- 
ance of the Royal Sovereign, which we shall probably lay before 
our readers next week, 








fact that she is to be fitted aft with ent bulwarks, 
instead of the drop bulwarks pro by Captain Coles ; 
while forward, as we have said, ske will be fitted with a 
forecastle.* This at once deprives the turrets of the power 
of firing directly ahead and astern, one of the most valuable 
features of the turret system, as worked out in the Monitors. 
To compensate for this, two 6 or 7 ton guns are to be 
carried, one forward and the other aft, and over 100 tons 
of armour and backing, otherwise unnecessary, are required 
to protect the Thus we find that the guns are 
used because there is a forecastle and fixed bulwarks, and 
that the forecastle has been armoured specially to protect 
the gun, which would not be required but for the existence 
of the forecastle. It isintended that the vessel shall be fast, 
and we are told that the forecastle will be required to keep 
her dry when forced at speed against a heavy sea. We are 
not aware, however, that any occasion has ever arisen when 
it was n to force a heavy ironclad against a sea at 
full speed, and we fancy many naval men will agree with 
us that if the Monarch cannot go against a sea without the 
forecastle, she will not be able to do so with its assistance. 
There are a few minor matters which have not been better 
arranged, but many changes may yet be introduced into 
the entire design. We can only speak of the ship at pre- 
sent as she exists upon paper. With that design it is diffi- 
cult to feel perfectly satistied, but it is gratifying to know 
that Captain Coles will be eg ee to produce another 
ship, which will, whatever her faults may be, certainly 
afford a means of testing the value of the system, which has 
not yet been vouchsafed him by any other Government. 








DIARY OF THE ATLANTIC TELEGRAPH 
EXPEDITION, 1866. 


Mr. Deane’s diary of the Atlantic cable reached London 
on Saturday last. Although by no means so exciting as 
Mr. Russell’s diary of last year, it possesses much interest. 
Its monotony is a monotony of success; and it will be 
seeri that the cable bad at least one fearfully narrow 
escape, the story of which is well told. In the original 
document Mr. Deane reproduces all the telegrams received 
on board during the trip. These constitute a historical 
summary of events in Europe during some ten or twelve 
days. Our readers are, however, familiar with these 
events already, and as the telegrams possess no scientific 
interest we have omitted them. 

The Great Eastern, laden with a freight in which the whole 
civilised world is interested, took her departure from Berehaven, 
Bantry Bay, at 6.30 p.m., on Thursday, the 12th of July. 
During the week she lay in that safe and capacious harbour her 
coaling was completed, and mechanics and artificers of all kinds 
were busily engaged in adjusting and testing the new machinery 
which has been planned and executed to meet requirements and 
to guard against contingencies which the experience of last year’s 
expedition suggested. ‘The deck presented a very animated scene 
of active labour, and one could scarcely have believed that so 
much work could have been got through in so short a space of 
time. The live stock had this year to be shipped in Ireland, 
which occupied a considerable time ; ten bullocks, one milch cow, 
114 sheep, twenty pigs, twenty-nine geese, fourteen turkeys, 
and 500 fowls were brought on board at Berehaven. There was. 
dead stock, too, which consisted of twenty-eight bullocks, four 
calves, twenty-two sheep, four pigs, 300 fowls—a goodly supply 
for the inhabitants of the floating town we live in. The public 
already know all that occurred during the passage of the ship 
round from Sheerness. She left her anchorage at noon on 
Saturday, the 30th of June, and a telegram from Mr. R. A. Glass, 
the managing director of the Telegraph Construction and Main- 
tenance Company, from Valentia, put them in possession of the 
fact that the shore end of the cable having been successfully 





landed by the William Cory steamer, at Foilhommerum Bay, on 
Saturday, the 7th of July, had been buoyed on the following 
morning about twenty-seven miles from land. At 6.45 a.m. 
on the 12th our convoy, consisting of her Majesty’s ship. 
Terrible, twenty-one guns, and the screw steamers Albany end } 
Medway, both vessels of about 1,800 tons, each left the anchorage : 
at Berehaven with instructions to proceed to where the William ! 
Cory left the buoy and await the arrival of the Great Eastern. 
On the evening of the same day, having got up her monster | 
anchors, the big ship steamed majestically out of Berehaven, | 
accompanied by her Majesty’s ship Racoon. It is about fifty 
miles from Berehaven to the buoy placed over the shore end. 
The night was very thick, so much so that the fog whistle was 
kept constantly going. Wind from the south. 

Friday, 13th July.—At 2.45 a.m. we sighted the Terrible, and 
the Racoon about 3.45. Shortly afterwards we saw the Albany 
and Medway, and at 5.50 a.m. the buoy was made out astern of 
the Albany. We came up close to it at seven. Signals were 
made to the Terrible and the other ships to send boats. The 
Terrible’s cutter came and made fast to the buoy, which was now 
about a cable’s length from our stern. At 9.10 the Albany’s boat 
arrived, and at 9.30 we made the end of the drum rope on the 
buoy chain and commenced to haul in the mooring chain on to the 
end of the shore-end cable. There was a govd deal of strain on 
the chain, which was at a considerable angle on the port side. 
The wind was on the port quarter, canting the ship to starboard, 
the left-hand paddle working astern. Captain Anderson, seeing 
the position of the chain, gave orders to Mr. Beckwith, the chief 
engineer, to disconnect the port paddle-wheel and to reverse full 
speed with the starboard. This order, which was executed in 
about eighteen or nineteen minutes, brought the stern of the ship 
in line with the cable, which was speedily ‘“‘up and down.” At 
11.30 the end was brought on board; by 11.40 it was on the drum. 
This was the first practical test of the new pick-up machinery and 
steam engine attached thereto, made by Messrs. Penn and Son, of 
Greenwich; and nothing could be more satisfactory than the 
manner in which it did its work. Preparations were now made to 
make the joint. The covering wires having been taken off the 
rope, the skilled workmen from the Gutta-percha Works soon 
settled themselves under the shelter of Mr. Canning’s office on 
deck (it had been raining in torrents since 9 a.m.), and completed 
making the joint at 1.30 p.m. Mr. Willoughby Sinith, the chief 
electrician, lost no time in testing the insulation of the cable to 
shore, which was found to be perfect. The making of the splice 
was now commenced; by 2.30 p.m. it was completed, and coiled in 
the after cable tank. Just as the hands of the clock indicated 
3.20, Greenwich time, the Atlantic telegraph cable of 1866 com- 
menced to pass over the V-wheel at the stern of the great cable 
ship. A hearty cheer from those who witnessed thus far the suc- 
cess of the start, the firing of a couple of guns, the hoisting of the 
ensign, and of that compound flag of nationalities the Union-Jack and 
the stars and stripes, which has been in the service of two previous 
Atlantic telegraph expeditions, made up all the demonstration 
that could be mustered. The Racoon gave us one parting gun, 
and, availing herself of as fair a wind as could well blow in her 
favour, set every stitch of canvass and left for Valentia. The 
course of the ship was now settled W.N.W. for thirty-three 


* In Fig. 1 it will be seen that the drop bulwarks only occupy a 
small portion of the length of the ship, while in Fig. 2 they run 
from stem to stern. The bulwarks are shown raised in both 
cases, except just amidships, 








which will take us quite clear to the southward of our route 
relative to 1865. The following programme of proceedings for 
laying the Atlantic tel h le of 1866 had been prepared b 
Mr. Samuel Canning, the chief ineer, so far back as the mon’ 
of May last, and approved of by Mr. Glass, the managing di 
It will be seen that punctuality up to the present moment has been 
pretty strictly maintained :— 
PROGRAMME OF PROCEEDINGS FOR LAYING THE ATLANTIC TELE- 
GRAPH CABLE. 

1. The screw steamer William Cory, having received on board 
the shore end for the Irish coast and machinery at North Wool- 
wich, will leave the Thames not later than the inst., and pro- 
ceed to Bereheven, to be in readiness to lay the shore end when 
= yon er nemaeany — aitiinie ” 

e screw steamer , having her recovering machinery, 
ropes, buoys, and stores on omy will leave the Thames on 
the 26th, and proceed to Cardiff, fill up with coals, and go from 
thence to Berehaven to assist the William Cory in a shore 
end. She will afterwards accompany the expedition to Newfound- 
land. 3. The screw steamer Medway, having all her coals, cable, and 
machinery on board, will leave the Thames about the 5th July and 
proceed to Berehaven, to join the Great Eastern, and be ready to 
accompany her in laying the cable. ; 

4. The Great Eastern will leave Sheerness on the 30th June 
for Berehaven, to plete her coaling and be ready to steam 
out to the buoy on the shore end on or about the 10th July. 
The splice to the main cable will be made on board the Great 


miles, to be changed about nine o'clock to N.W. by W*> 
to 





Tn. 

5. After the shore end is laid by the William Cory and buoyed, 
if the weather is fine, she will remain by the buoy, and the Albany 
will return to Berehaven for the Great Eastern. 

6. Upon commencing to lay the cable from the Great Eastern 
the position of the Terrible will be ahead of the Great Eastern on 
the port or starboard bow, to keep other vessels out of the 
course ; and the Medway will be on the port and Albany on the 
starboard quarter, in readiness to pick up or let go a buoy, or other 
work, as may be signalled from the Great Eastern. 

7. All the accompanying ships to keep their allotted positions, 
and within signalling distance of the Great Eastern. 

8. The speed of the ship over the ground in paying out the cable 
should in no case exceed six knots per hour. 

9. In laying the cable of 1865 the average slack payed out 
through the deep water was 15°6 per cent. at an average speed of 
ship of 6°34 knots per hour, and with a strain ranging from 10 to 
14 cwt. 

10. The total length of cabie taken out this year being 2,724 
miles it will be seen from the following estimate that 764 miles 
will be left to complete the line 1865 :— 
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. Deep 
Shoal Deep Manson water 
water. | water. | cick * 120 perct. 
* | slack. 
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Totals for line of 1865 | Distance, 600m. | Cable, 697°5m. 








Taking this 697°5 miles from 764 we have 66°5 miles of cable left, 
and the cable of 1865 must, therefore, be grappled and spliced 
within this distance from the end. 

11. In the event of any unforeseen occurrence in laying the 
cable of 1866, by which the cable could not be recovered in the 
deep water, it becomes necessary to fix upon the length remaining 
on board with which it would be prudent to start again from the 
point lat. 52 deg. 51 min. N., long. 14 deg. 40 min. W., or 169 miles 
from Ireland. 

Taking the figures in the previous paragraph, with 20 per cent. 


| of slack through the deep water, and 7 per cent. through the shoal 


water, the length of cable required between Ireland and New- 
foundland is 1,960 miles; this taken from the total length 2,724 
miles leaves 764 miles which could be payed out, and yet have 
sufficient cable left to begin again if an accident happened at that 


| place ; but as the cable can be grappled in between 200 and 300 


fathoms depth at lat. 52 deg. 21 min. N., long. 14deg. 40min. W., 
this would give 175°5 miles to be added to the 764 miles, making 
939 miles, which might be payed out and yet have sufficient cable to 
commence again at the above position and reach Newfoundland; 
but, in deciding upon a point of such importance, I consider a 
larger margin ought to be allowed, and should not therefore advise 
re-commencing at the end of the shoal water if more than 830 miles 
had been payed out when the end of the cable was lost. 

In the event of such an occurrence the expedition must first 
return to Berehaven or some other port, where the cable can be 
transshipped from the Medway into the Great Eastern before 
making another attempt. 

12. The disconnecting gear on the Great Eastern shoulc be tried 
on the passage round to Berehaven to ascertain how she will 
answer with both paddles and screw. 

13. In case of a fault being discovered, a signal from the testing 
room will be immediately made by gong to the bridge and paying 
out machine to reverse the engines, and by electrie ball to the coil, 
and as soon afterwards as possible, with safety to the cable to com- 
mence hauling back. 

14. Should a fault occur, a buoy placed ready at or near to the 
stern will be i liately attached to the cable to buoy up the 
bight. The ship would then be kept as near this ition as 
possible, and other buoys can be attached at intervals if necessary, 
and if the weather is such that, from the drift of the ship or other 
causes, too much cable is being lost, and it is necessary to cut the 
cable, the end will be moored and buoyed with a large ocean buoy. 

The latitude upon which the cable will cross each degree of 
longitude to be given to each officer in charge of the Medway and 
Albany in order that, should the ships part in a fog, any ship 
having missed the Great Eastern can steam ahead to a meridian 
where she can be sure the Great Eastern cannot have reached, then 
steam slowly back with the view of picking up the Great Eastern, 
which may be engaged recovering a fault. 

Both Maryatt’s and Colomb’s signals to be used, the latter 
method having been already — to the codifying of all probable 
signals. Atanytimethe Great Eastern may beheard firing gunsitis to 
be understood by the accompanying ships that they are desired to 
close with the Great Eastern. 

In case of fog on approaching the Newfoundland coast, the 
Terrible will keep close ahead to the Great Eastern and direct the 
latter to alter course by firing one gun to port helm, and two guns 
to starboard same; three guns, danger ahead. If the Great 
Eastern fires one or more guns, attendant ships to close in with 
her. If when near the land our position or Trinity Bay cannot be 
ascertained on account of fog, and the weather is calm, the Great 
Eastern can be kept nearly in her then position with the cable, or, 
if for the safety of the ship, it is necessary to keep further from 
the land whilst the fog lasts the cable can be cut, moored, and 
a ome and watch buoys put down to facilitate in finding the 
cal oy. 

This could also be done should a gale of wind be blowing up 
Trinity Bay, or whilst making the splice, so that it may be con- 
sidered unadvisable for the Great Eastern to go nearer the land, 














Aue. 24, 1866 


THE ENGINEER. 


141 








As soon as the Terrible has taken in coal she will proceed with 
the Albany to the position about one mile from the end of the 
cable of 1865, and place mark buoys for gui in grappling. 
The Medway and Great Eastern will follow as soon as they have 
Frama ay should they not join the Terrible and Albany by the 
time y have placed the mark buoys, the Albany will proceed to 
pple for the cable, and if she succeed in grappling it, she will 
ift it as far as ible without app ing the strain, 
she will then buoy the grapnel rope and grapple for the cable 
again further on. continuing this she may succeed in lifting 
= bight or an end to the surface, and buoy it in readiness for the 

reat 

Should the Great Eastern and 
or end of the cable is grappled or 
position and commence grappling. : 

If the three ships are grappling for the cable at the same time, 
their relative positions will be the Medway to the west, with the 
greatest lifting strain. 

The Great Seren in the middle, and the Albany to the east, 
with the least lifting strain, so that if the cable is broken by the 
Medway the end will be secured either by the Great Eastern or 
the Albany. d 

The ships will be provided with grapnels both for breaking and 
holding the cable. 

If the ships have hold of the cable, anda ad of wind springs 
up so as to prevent pad gone | of raising the cable to the sur- 
face, buoys are provided for buoying the grapnel ropes, and watch 
buoys placed to assist in sighting the grapnel buoys, in case the 
ships are driven away from their position. 

Signed SAMUEL CANNING, Engineer. 
Approved) R. A. Guass, Managing Director. 


Saturday, 14th July.—Course during the night, N.W. by W.; 
wind W.S.W. to W.N.W. A homeward-bound steamer passes 
us about 11°30. About two a.m. a message arrived from Valentia 
for Mr. Canning from Mr. Glass, intimating that at a meeting 
held yesterday on the island at the instance and at the invitation 
of Mr. Henry Bewley, of Dublin, and Mr. Bevan, from London, 
for the purpose of invoking God’s blessing on those engaged in 
the undertaking, the warmest sympathy was expressed towards 
all on board the Great Eastern. A reply was sent by Mr. Canning 
thanking Mr. Glass for these good wishes, and conveying the 
intelligence that everything was p sing most satisfactorily, 
and that the greatest confidence was felt in success. The paying- 
out machinery is working to perfection. Thecable comes up from 
the tank with great ease and facility. The cable-watch are clothed 
this expedition in canvas dresses which fit over their ordinary 
clothing. They are fastened from behind. The officer in charge 
is clothed similarly to the men. The Terrible, Albany, and Med- 
way are keeping their allotted position. Weather fine; smooth 
sea. At noon, ship time, we were 135°5 miles from Valentia, and 
1,533°5 miles from Heart’s Content; had payed out 144°58 miles 
of cable. Lat. 52 deg. 0 min. 15 sec.; long. 14 deg. 0 min. 3 sec. 

Sunday, 15th July.—All through yesterday the paying-out ma- 
chinery worked so smoothly, the electric tests were so perfect, the 
weather was so fine, that fresh confidence in the ultimate result has 
been naturally inspired. The recollection, however, of the reverses of 
the expedition of 1865 is always before those who have the greatest 
reliance in success; and there is a quiet repose about the manner 
of the chief practical men on board which is an earnest that they 
will not allow themselves to be carried away by the smoothness of 
twenty-four hours’ events. The convoy kept their position accu- 
rately during the day. The Terrible euind to us at 1.45 p.m. 
that a man had fallen overboard. Her cutter was speedily 
lowered; the sailor had, however, laid hold of a rope thrown ‘o 
him from the frigate before the boat reached him. At 10.45 p.m. 
Mr. Willoughby Smith sent us the latest news from Europe set up 
in this form :— 

“* The Great Eastern Telegraph. 

= y menene jl evening, 10.45 p.m., July 14, 1866. Vol. I—No. 1. 

“* General Cialdini is moving upon Rovigo with an army of more 
than 100,000 men and 200 guns. The Anstrians have evacuated 
the whole country between the Mincio and the Adige.” 

The welcome arrival of this message (and by concert with the 
shore we shall be kept advised of all the leading European news) 
is a practical proof of the value of our chief electrician’s arrange- 
ments, for while the message was being transmitted to us the insu- 
lation tests were continuously going on. 

The fundamental difference between last year’s system of 
testing and that of the present expedition is that now all the 
ordinary tests for continuity, &c., may be made simultaneously with 
the test for insulation, which is not interrupted at all; whereas 
last year during half the time spent in laying the cable the insula- 
tion test was wholly neglected, as will presently be shown. 

Last year each hour was divided into four parts. The first half 
of the hour was spent in testing for insulation. During the second 
half, which was divided into three periods of ten minutes each, 
tests were made to ascertain the resistance of the conductor and 
to prove the continuity of the same. All these tests were of such 
a nature as to afford no criterion whatever of the state of the insu- 
lation during their continuance; so that during the half of each 
hour, or, in other words, during half the time spent in laying the 
cable, the insulation test was neglected; also while the insulation 
test was being made there was no means of communicating with 
the shore, as the observations were taken on board only. This year 
a test for insulation is constantly kept on, and by Mr. Willoughby 
Smith’s arrangement corresponding observations are made both on 
ship and shore. At stated times during the hour the continuity 
test is made at the shore station by means of a condenser applied 
to the conductor of the cable. e effect of this is to increase 
the deflection on the ship’s insulation galvanometer, thus serving 
as acontinuity test. Communications from shore to ship are also 
made by these means. Ship can send signals to shore by simply 
reversing the current for certain lengths of time, answering to 
some understood code, or by increasing and diminishing the tension 
of the line, according to a pre-arranged plan. All these opera- 
tions may be performed without interrupting the insulation test 
except for a few seconds while the current is being reversed. So 
far for the new system in the electrical room as compared with 
last year. And now a word or two about the paying-out and pick- 
ing-up ey eny By 1866, and we shall see how the experience 
gathered from 1865 has been practically carried into effect. The 
paying-out apparatus is the same as used last year, with the excep- 
tion of a stronger drum, which is necessary for the purpose of 
hauling in the cable at the stern if required. Powerful gear has 
been placed by the side of the machine, so that by means of 
clutches the drum can be reversed and the cable hauled back in 
case a fault is discovered. This gear is driven by a 40-horse power 
engine made by Messrs. Penn, and supplied with steam from the 
main boilers of the ship, which insures a supply at any moment. 
The hauling-in machine for grappling, placed at the fore part of 
the ship, is more powerful than the one used last year, and consists 
of two drums of 5ft. 8in. diameter each, by 20in. broad, con- 
nected by gear with a Penn engine of 40-horse power, similar to 
that attached to the paying-out machine. e rope or cable 

ses over both drums, and an arrangement is made for “‘fleet- 
ing” the oe rope or cable on the drums by means of small 
rollers placed between the drums, and each roller guiding a turn of 
the rope or cable as it passes from one drum to the other. This 
engine isalso supplied with steam power from the ship’s main boilers. 
At ten minutes past ten p.m. the Albany was observed to drop 
astern, and we learned through the medium of Colomb’s admirable 
flash signals, at a distance of about five miles, that she had lost 
the bolt of her eccentric. At daylight, the damage having been 
repaired, she was again in position. The system of signalling on 
board is very _ and the convoy, like the Great Eastern, has 
been supplied by the Admiralty with experienced signalmen. 
We sent early this morning the news of Cialdini’s advance upon 
Rovigo to Captain Commerell, of the Terrible, and to Captain 
Batt, R.N., and Captain Prowse, R.N., who are on board the 


Medway arrive before the bight 
ek, they will take up their 





Albany and Medway. Remap aoe Se bo cent | 
the convoy, Ale sin Uilig/vemetseanah. 
umbrella cone opened two minutes previously, at 

will be collapsed, and the time will be given accurately, 
service was performed in the dining-saloon by Captain Anderson. 
From noon yesterday to noon y we had payed out 138°97 


Slack of cable on distance, 8°57; —, 52 a 1 min, 15 sec. ; 
longitude, 17 deg. 29 min.; course, N. 89°40 W.; distance, 128; 
distance from Valentia telegraph-office, 263; from office at Heart's 
Content, 1,406. Another message has arrived, and has been duly 
published in the “‘ Great Eastern Telegraph.” 

Monday, 16th July.—Still everything going on well. The sea 
like a miil-pond. The paying out of the cable from the after tank 
progressing with uniform certainty and steadiness, and the electri- 
cal tests perfect. We are now paying out some of the cable of 
1865. This tank contains 839 miles, of which there are 267 
miles of the old cable. The fore-tank from which we shall pa 
out next holds 670°83 miles, with about three miles of shore end, 
and the — of — cael > the a 9 is Sree. Mr. 
Canning tes that we ve payed out the remaining 
portion of the old cable by to-morrow morning, and if nothing 
arises in the way of accident, by Thursday night or early Friday 
morning the after tank will be empti We ought to be then 
pretty nearly half way to Heart’s Content. We a second 
edition of the “Great Eastern Telegraph” at dinner yesterday, 
giving us the following news, which was speedily transmitted later 
in the evening by Colomb’s flash signals to Captain Commerell, of 
the Terrible, who can lay claim to being the first captain of her 
Majesty’s navy who enjoyed the luxury of getting news from 
Europe twice a-day on the Atlantic Ocean. Our track is about 
thirty miles to the south of that of last year, and at that distance 
we lel to where the telegraph cable parted in August, 
1857. The depth of water during F pgs was between 1,950 
and 2,100 fathoms; temperature, 58 .; average strain indicated 
by the dynamometer, 10°54. Our average speed has been about 
five knots. We were obliged to stop the screw engines in order to 
bring her down to that s , and moreover, to reduce the paddle 
boiler power. Captain Anderson's ingenious mode of cleaning the 
ship’s bottom, which he sedulously carried out during last winter 
at Sheerness, has proved to have effected this very desirable object; 
for Mr- Beckwith, the engineer, is now enabled to regulate and 
adjust her speed and get more out of the ship if n than he 
could last year, when her bottom was an encrus mass of 
mussels. We exchange latitude and longitude daily with the 
convoy. Staff Commander Moriarty takes his observations in- 
dependently; and Captain Anderson and his officers take theirs; so 
whenever the sun gives them a chance many sextants are at work. 
Captain Moriarty has just issued his bulletin. We learn that at 
noon to-day we had payed out 420°12 miles of cable. Percentage of 
slack, 11°08; distance from Valentia, 378°2; from Heart’s Content, 
1,290. Latitude, 52°6; longitude, 20°36. 

Tuesday, 17th July.—Another twenty-four hours of un- 
interrupted success. All day yesterday it was so calm that the 
masts of our convoy were reflected in the ocean—an unusual thing to 
see. A ~—_ shoal of porpoises gambolled about us for half an 
hour. A glorious sunset, and later a crescent moon, which we 
hope to see in the brightness of her full, lighting our way into 
Trinity Bay before the days of this July shall have ended. At 
7.55 a.m., Greenwich time, the remaining portion of the cable of 
1865 had been payed out of the tank, and we are now rapidly getting 
rid of the new cable. At 9.10 the screw engines were ow to 
eighteen revolutions, and the paddles slowed to four. Our average 
aye since we left has been about five. The strain indicated by 
the Speman since yesterday at 12 o’clock has been eleven. 
After breakfast we saw a bark to the northward steering eastward, 
Our progress up to yesterday is thus indicated in the official paper 
posted in the cabin:—Cable payed out, 557°82; slack on distance, 
12°44; latitude, 52 deg. 15 min.; longitude, 23 deg. 48 min.; dis- 
tance from Valentia office, 496°1; to Heart’s Content office, 
8. 89°35, W. 1,173; depth of water, 1,950; wind, south. 

Wednesday, 18th July.—A fresh breeze from the southward, a 
dull grey sky with occasional rain, and a moderate sea, prevailed 
from noon yesterday. At 5.28 p.m., Greenwich time, a bell in con- 
nection with the electrical room sounded in the tank. Mr. Temple, 
one of Mr. Canning’s staff, being on duty, immediately pressed the 
valve of the steam whistle which is fitted, at Mr. Latimer Clarke’s 
suggestion, at the stern and communicates by compressed air 
through piping to the screw, paddle engines, and helm, a similar 
apparatus being fitted in the bows of the ship. The signal was so 
promptly answered by the engineers that the Great Eastern was 
stopped in less than her own length. Mr. Clifford, hearing the 
bell, ran at the top of his speed to the paddle engines hatchway, 
but} long before he could reach it they were stopped. Of course 

+ anxiety arose to ascertain what was the matter; we were all 
elighted to learn that it wasa false alarm. One of Mr. Willoughby 
Smith’s assistants had, by mere accident, touched the spring of the 
bell. We had, however, practical proof from this incident that 
every one was at his post, and Captain Anderson, ever thoughtful 
and watchful, took advantage of what occurred to make some 
alterations, in concert with Mr. Canning, in the instructions to the 
officers on duty, so that he should verbally communicate with the 
engineer if a similar alarm was given, and not trust entirely to the 
whistle system, effective though it is in working. All went on well 
until 12.20 a.m., Greenwich time, when the first real check was 
given to the success which has hitherto attended us, and this time 
we had real cause to be alarmed. A foul flake took place in the 
after tank. The engines were immediately turned astern and the 
aying out of the cable stopped. We were all soon on the deck, and 
earned that the running or paying out part of the coil had caught 
three turns of the flake immediately under it, carried them into 
the eye of the coil, fouling the lay out, and hauling up one and 
a-half turns from the outside and five turns in the eye of the under 
flake. This was stopped fortunately before entering the paying- 
out machinery. Stoppers of hemp also were put on near the V- 
wheel astern, and Mr. Canning gave orders to stand by to let go 
the buoy. This was not very cheering to hear, but his calm and 
collected manner gave us all confidence that his skill and expe- 
rience would extricate the cable from the obvious danger in which 
it was placed. No fishing tackle was ever entangled worse than 
the rope was when thrust up in apparently hopeless knots from the 
eye of the coil to the deck. There at least t. of rope lay in 
this state in the midst of thick rain and increasing wind. The 
cable crew set to work under their chief engineer’s instructions to 
disentangle it. Mr. Halpin was there, too, patiently following the 
bights as they showed themselves, the crew now passing them 
forward, now aft, until at last the character of the — was seen, 
and soon it became apparent that ere long the cable would be 
cleared. All this time Captain Anderson was at the taffrail 
anxiously watching the strain on the rope, which he could scarcely 
make out, the night was so dark, and endeavouring to keep it up 
and down, going on and reversing with paddle and screw. When 
one reflects for a moment on the size of the ship and the enormous 
mass she presents to the wind, the difficulty of keeping her stern 
under the circumstances over the cable can be appreciated. The 
port paddlewheel was disconnected, but — afterwards there 
was ashift in the wind and the vessel can the wrong way. 
Welcome voices were now heard passing the“word aft from the 
tank that the bights were cleared, and to pay out. Then the huge 
stoppers were gently loosened, and at 2.5 a.m., to the joy of all we 
were once more discharging thecable. They veered it away in the 
tank to clear away the foul flake until 3 a.m., when the screw and 
paddle engines were slowed so as to reduce the speed of the ship 
to four and a-half knots. During all this critical time there was 
an entire absence of noise and confusion. Every order was ony 
obeyed, and the cable men and crew worked with hearty good wi 
Mr. Canning has had experience of foul flakes before this, and 
showed that he knew what to do in the emergency. But what of 
the electrical condition of the cable during this period? Simply 
that through its entire length it was perfect, or as it is technically 





called O.K. We lost the Terrible in the thickness of the t, 
and, save for a few minutes, did not see her till 7 this 
The Albany and Medway showed on the starboard and port quarter 
at 5 a.m. Soweto See vary Saw. More messages 
the cable, which shall be duly recorded for, when this is cireu- 
lated among the newspapers of the United States. Within ten 
days of this date earlier <n ap of European news will be dis- 
uted than can be obtained in any other way. _ 
i Thursday, 19th July.—There was a fresh breeze in the afternoon 
yesterday, increasing towards evening. It brought a heavy swell 
on the port quarter, which caused the ship to roll. The paying- 
out from the after tank went on steadily. Two of the large buoys 
were lifted by derrick from the deck near the bows of the ship and 
placed in position on the port and starboard side of the forward 
pick-up machinery, ready for letting go if necessary. The sun 
went down with an angry look, and the scud came rapidly from the 
east the sea rising. A wind dead aft is not the best for 
cable-laying, particularly if any accident should take place. 
11.30 p.m. to-night we shall have exhausted the contents of the 
after-tank, and the cable will then be ges out from the fore- 
tank along the trough to the stern, the distance from the centre of 
the tank to the paying-out machinery being 494ft. Last night 
= swell was id heavy, to — Great =e proved her- 
self not insensible. Her rolling, like everything erpertaleis 
to her, is done on a grand scale. We see the liveliness with whi 
that operation is Ci — on board the Albany and Medway, 
and we are not at all disposed to be too critical in our observations 
on our own movements, The speed of the ship was kept at 
44 during the night—the slower the hetter is the opinion of all on 
board. Festina lente. We are consuming about 100 tons a day of 
the 7,000 tons of coal which we had on board when we left Bere- 
haven; and Mr. Beckwith, who-has been engineer of the Great 
Eastern from her first vo to the present moment, says 
her engines were never in better order, and their appearance and 
working do him and his able staff of assistant engineers the 
greatest credit. 

Distance run to noon to day, 7129 miles; cable payed out, 
811°14 miles; percentage of slack, '13°78; from Heart's \Content, 
956°1 miles. Lat., 51 deg. 54 min. 30 sec. N.; long., 29 deg. 
39 min. W.; depth of water, 2,177 fathoms; wind east. 

Friday, 20th July.—Yesterday was a day of complete success, 
the paying out in every res satisfactory; the wind still from 
the eastward, but inclined to draw to the northward; the sea 


entirel; e down. As Mr. Canning told us, we should see the 
ieotiak on tied at eleven o’clock {chip's time), we were all col- 
lected there about ten o’clock, by which time the cable was down 
to the last flake. Next to having daylight for changing from the 
after to the fore-tank, we could not have had a more favourable 
time—clear starlight—no wind and a smooth sea. Looking down 
into the tank the scene was highly picturesque. The cable-watch, 
whose figures were lighted _? y the lamps suspended from above, 
slowly and cautiously lifted the turns of the coil to ease their 

th to the eye. As each found its way to the drum, the wooden 
ee of the tank showed itself, and then we saw more floor, and 
as its area increased the cable swept along its surface with a low 
subdued noise, until, with graceful curve, it mounted to the out- 
let, where it was soon to join a fresh supply. And now we hear 
the word passed that they have arrived at the last turn, and then 
the men, who stand on stages of the platform with their eye on 
the bight, watch the arrival of the cable and pass it up with 
tender caution until it reaches the summit, then it rushes down a 
wooden incline to meet the spliced rope which had by this time 
come down along the trough leading from the forward tank. This 
operation was conducted with great skill by Mr. a and his 
experienced assistants, Messrs. Clifford and Temple. At 1.1] a.m., 
Greenwich time, the fresh ~— was going over the stern, and the 
screw engines going ahead at 1°13. A watch of four men is now 
stationed fore and aft all along the trough, which is illuminated 
by many lamps at short distances from each other. A lamp with a 
green light indicates the mile-mark as it comes up from the tank, 
and this signal is repeated until it reaches the stern, where it is 
recorded by the clerk, who keeeps the cable log in an office adjoin- 
ing the paying-out pany: A red lamp indicates danger. 
During the day-time red and blue flags are used. All through the 
night the sea was smooth as glass, and by this morning we saw 
that a sensible impression had been made on the contents of the 
fore tank. The ship begins to lighten at the bows, and by this 
time to-morrow will come up more as the cable passes out of the 
tank. At 7.30 a.m. we saw a ship-rigged vessel to the northwa 
steering about E. by S., distance, seven or eight miles. The win 
shifted to S.W. about daybreak. Terrible, Albany, and Medway all 
in position. 

News comes to the Great Eastern Telegraph as regularly as 
Mr. Reuter sends it to the London newspapers. Distance run 
to noon to-day, 830°4; cable payed out, 938°6 ; wre¢ of 
slack, 13°03; from Heart’s Content, 838°6; course, 8. 81 deg. W. 
lat., 51 deg. 36 min.; long., 32 deg. 47 min. 30 sec. é 

Saturday, 21st July.—Yesterday was our seventh day of paying 
out cable, and so far we have been more fortunate than the expe- 
dition of last year. During the same period in 1865 two faults 
had occurred, one on the 24th July, the other on the 29th, cai 
a detention of fifty-six hours. At 3 p.m. we were half way, 
passed where the Atlantic cable of 1858 parted twice, on the 26th 
and 28th of June. Sad memories to many. We feel, however, 
that every hour is increasing our chance of ey | this great 
work. ‘I believe we shall do it this time, Jack,” I heard one of 
our crew say to another last night. ‘“‘I believe so, too, Bill,” was 
the reply; ‘'and if we don’t we desarves to do it, and that’s all.” 
It blew very hard from two o'clock yesterday up to 10 p.m., by 
which time the wind gradually found its way from south-west to 
north-west, which is right ahead—just what we want for cable 
laying. The Terrible and the two other ships pees into the 
very Lawey sea which the south-wester raised, and we made up our 
minds from what we saw that the Great Eastern is the right ship 
to be in a gale of wind. During the night heavy showers of 
rain. This morning the sea was ee gg | smooth, and the 
sky showed welcome patches of bright blue. If all goes well we 
shall be up to-morrow evening at the place where last year’s cable 
parted. A couple of days would bring us to shallower water, and 
then we may fairly look for our ‘‘ Heart’s Content.” Messages 
come from En land with the news regularly and speedily; excel- 
lent practice for the clerks on shore and on board ship; at 
comfort to us, and the best evidence to those who will : this 
journal of the + fact that up to this time the cable is doing its 
electric work efficiently. la ‘ 

The observations of the day place the ship in lat. 51 deg. 18 min.: 
long. 36 deg. 1 min ; course, 8. 81, 30 W.; wind N.W. Distance 
run, 952°3; payed out 1074'39 nautical miles of cable; 716°7 miles 
from Heart’s Content, in 1,800 fathoms of water. Average strain 
on the dynamometer 14. The cable touches the water at a distance 
of about 230ft. from the stern, and the angle it makes is generally 
10 to 12. The weather looking fine, but it is variable between 
long. 30 deg. and 45 deg., even at this time of the year. 

Sunday, 22nd July.—Still success to record. A bright clear da 
with a fresh and invigorating breeze from the north-west. Cable 

ing out with wnerring smoothness at the rate of six miles an 

our. There has been great improvement in the i On 
leaving Sheerness the resistance of the gutta-percha per knot was 
about 800 millions ohmads, as they are scientifically called—or in 
other words “units.” Itis now about 1,900 millions units, which 
shows an in resistance of 5,000 millions per on 
the portion already laid. It must be borne in mind that this 
result has been obtained by tests made through the whole 
of the cable, both that part of it already subm and 
remaining on board ship, and that this remarkable improvement 
is attributable to the greatly decreased temperature of and the pres- 
sure on the cable in the sea. This is a very satisfactory result to Mr. 
Willoughby Smith. Signals, too, come every hour with great dis- 
tinctiveness. This morning the breeze ened. We are now 
about thirty miles to the, southward of the place where the cable 
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parted on the 2nd August, 1865, having then payed out 1,213 


miles, 

Monday, 23rd July. — Between 6 and 7 p.m. yesterday we 
passed over the deepest part of our. course. re was no addi- 
tional strain on the d ometer, which indicated from 10 to 14, 
the cable going out with its accustomed ity. The wind still 

h from the north-westward ; during the night it went round to 
the south-west, and this morning there is a long roll from the south- 
ward. At 11.46 a.m. Mr. Cyrus Field sent a message to Valentia, 
requesting Mr. Glass to obtain the latest news from India and China, 
so that on our arrival at Heart’s Content we shall be able to 


transmit it to the principal cities in the United States. In just | 


in these words, ‘‘ Your message 


eight minutes we had a repl 
Outside the telegraph-room 


received and in London by this.” 
there is a placard put up, 


Dudley, the artist, has made a very spirited sketch 


on which is posted the news shortly so far as its capabilities permi 
after its arrival, and groups of the crew may be seen reading it us. The British and American flags 


just as we see a crowd at a newspaper office in London, Mr. n 
of ‘‘Jack” |} a salute, and given three cheers, and Captain Commerell, of 


the coast had also been seen. Fog still prevailing. According to 
Mr. Robinson’s account, if they get one clear day in seven at the 
entrance of the bay they consider themselves fortunate. Here we 
are now (6 a.m.) within ten miles of Heart’s Content, and we can 
scarcely see more than a ship’s ers The Niger, however, 
is ahead, and her repeated guns us where we are with 
. Good fortune follows us, and scarcely has eight o’clock 
arrived when the massive curtain of fog raises itself gradually 
from both shores of Trinity Bay, disclosing to us the entrance of 
Heart’s Content; the Albany making for the harbour; the 
Margaretta am, surveying vessel, steaming out to meet 
us; the i pathway all marked with buoys by 
Mr. J. H. Kerr, R.N.; and a whole fleet of fishing-boats fis i 
at the entrance. We could now plainly see that Heart’s Content, 
was prepared to welcome 
ted from the church and 
telegraph station and other buildings. We had dressed ship, fired 


reading the contents of the morning telegraphic news of the Times | H.M.S. Terrible, was soon on board to congratulate us on our 


—Printing-house-square being distant in or about 1,600 miles. On 
board the Great Eastern, ship of luxury !—he has been ig 
with the latest intelligence from the seat of war twice aday. How 


| success. At nine o’clock, ship’s time, just as we had cut the 
| cable and made arrangements for the Medway to lay the shore- 
end, a message arrived, giving us the concluding words of a leader 


he will grumble when he gets ashore. He is not going to pay a | in this morning’s Times :—“‘ It is a great work of glory to our age 


it to him, 


pound a word for news, but his newspapers will supply ; 
a sum has 


and he does not know or care what it costs. But w! 


and nation, and the men who have achieved it deserve to be 
honoured among the benefactors of their race. Treaty of- peace 


been spent in Atlantic telegraphs ! It cannot now fall short of two | signed between Prussia and Austria.” It was now time for the 


millions and a-half, or over twelve millions of dollars. More 
millions will be found if it shall be practically proved that America 


can permanently talk to England, and, through her, to the | Mr. Clifford, Mr. Willoughby Smith. 


chief engineer, Mr. Canning, to make the necessary preparations 


| for splicing on board the Medway, accompanied by Mr. Gooch, M.P., 


essrs. Temple and Deane 


Eastern hemisphere, and England to America by this ocean wire. | went on board, the Terrible and Niger having sent their paddle- 


At a quarter to twelve to-day but 215 miles of cable remained to | box boats and cutters to assist. 


Shortly afterwards the Great 


be payed out of the fore tank. Towards the night we hope to see | Eastern steamed into the harbour, and anchored on the north-east 


it empty. Then for a small supply from the main tank, and then | side, and was quickly surrounded 


-but hopeful though we are, let us not anticipate. 

Tuesday, 24th July.—Breakfast at eight; lunch at one; dinner 
at six; tea at eight; 502 souls who live on board this huge ship 
following their prescribed occupations ; cable going out merrily ; 
electrical tests and signals perfect; and this is the history of what 
has taken place from noon agers f to noon to-day. May we 
have three days more of such delightful monotony. It rained 
very hard during yesterday evening, and as we approach the 
banks of Newfoundland we get thick and hazy weather. 

Noon: lat. 49 deg. 54 min.; long. 45 deg. 21 min.; course, 
575°15 W.; wind, W.N.W.; distance run up to to-day, 1317°4; 
payed out, 1480°06; distance from Heart’s Content, 351°6; depth 
of water, 2,225 fathoms; percentage of slack, 12°35. 

Wednesday, 25th July.—Fog and thick rain—just the weather 
to expect on approaching the banks of Newfoundland. The 
convoy keep their position, and though sometimes the fog hides 
the ships om our view, yet we know where they are by their 
signal whistles—two from the Terrible, three from the Medway, 
and four from the Albany, which is replied to by a prolonged 
single shriek from our whistle. At 1.52, Greenwich time (ship’s 
time, 10.45 p.m. last night), the fore tank being nearly empty, 
preparations were made for passing the bight of the cable into the 
main tank. At 2.15 all the jockey-wheels of the paying-out 
machinery were up and the brakes released ; 2.23 the bight was 
passed steadily and cautiously-by the cable hands outside of the 
trough to the main tank, and at 2.35 the splice went out over 
the stern into 1542°8 fathoms. By arrangement with Sir James 
Hope, the admiral of the North American station, who has 
received instructions from the Admiralty to give the present 
expedition every assistance in his power, a frigate or sloop will be 
one in long. 48 deg. 25 min. 52 sec., which is just thirty miles 

rom the entrance to Trinity Bay and sixty from Heart’s Content. 
She will probably hang on by a kedge in that position, which 
shows the ‘‘fair way” right up the bay; and if it be clear we 
ought to see her about day-break on Friday morning. The fog 
was very thick this morning, but occasionally lifts. As long 
as the wind is from the south-west we cannot expect clear weather. 

Noon : lat, 42 deg. 29 min. 40 sec.; long. 48 deg. 10 min. 40 sec.; 
distance run, 1,430; cable payed out, 1610°53; percentage of slack, 
12°62; distance from Heart’s Content, 239°8 miles. 

Thursday, 26th July.—All day yesterday it was as ‘‘ thick as 
mustard.” We have had now forty-eight hours of fog. Though 
it lifted a little this morning at five a.m. it still looks like more of 
it. Captain Anderson signalled to the Albany at 10.15 last night 
to start at daybreak and proceed to lat. 48 deg. 25 min., long. 
52 deg. 30 min., to discover the station ship and report us at hand. 
Should she fail to find her then, to try and make the land and 
guide us up Trinity Bay. Another signal was sent at 12.30 to the 
effect that the Terrible and Medway would be sent ahead to meet 
the Albany and establish a line to lead us in even with a fog. 
The Albany started at 3.30. At 4.45, Greenwich time, the cable 
engineer in charge took one weight off each brake of the paying- 
out machinery. At 7.40 all weights taken off; the assumed depth 
being 300 fathoms. ‘The indicated strain on the dynamometer 
gradually decreasing. Speed of ship five knots. Wind variable 
from 8. W. to N.W. and then N.E. to E. We are going to try 
and pick up the cable of 1865, in 2,500 fathoms (and we mean to 
succeed too); therefore, should the cable we are now paying out 
part, it can be understood how easy it would be to raise it from a 
depth of 300 fathoms. At 8.55 we signalled to the Terrible to 
sound, and received a reply—160 fathoms. At 11.30 we informed 
her that when at the buoy off Heart’s Content, she should have 
her paddle-box boat and two cutters ready to be alongside imme- 
diately, for holding the bight of the cable during the splice and 
laying the shore end. The Medway was told at the same time to 
prepare two 5-in, ropes and two large mushroom anchors, with fifty 
fathoms chain, for anchoring during splice in 170 fathoms water, 
and we intimated to her that when inside Trinity Bay we should 
signal for two boats to take hands on board her for shore end. 

Noon: lat. 48 deg. 45 min.; long. 51 deg. 16 min. 30 sec.; 
distance run, 1,558°2; cable payed, 1,744°08 miles; percentage of 
slack, 11°93; distance from Heart’s Content, 110°8 miles; depth of 
water, 130 fathoms. 

Friday, 27th July.—Shortly after two p.m. yesterday two ships, 
which were soon made out to be steamers, were seen to the west- 


boats laden with visitors. 
Mr. Cyrus Field had come on shore before the Great Eastern had 
left the offing, with a view of telegraphing to St. John’s to hire a 
vessel to repair the cable unhappily sed between Cape Ray, in 
Newfoundland, and Cape North, in Bacton Island. Before a 
couple of hours the shore end will be landed, and it is impossible 
to conceive a finer day for effecting this our final operation. Even 
here people can scaréely realise the fact that the Atlantic telegraph 
cable has been laid. To-morrow, however, Heart’s Content will 
awaken to the fact that it is a highly favoured place in the world’s 
esteem—the western landing-place of that marvel of electric com- 
munication with the eastern hemisphere which is now happily, and 
we hope finally, established. 
? * Seems it’not a feat sublime— 
Intellect hath conquered time.” 


27th July, 1866. JOHN C. DEANE. 





EXTRACTING THE PRECIOUS METALS BY 
MEANS OF SODIUM AMALGAM. 


THE extraction of gold by amalgamation has been attended 
hitherto with serious difficulties, owing to the presence in the ore 
of sulphurets, arsenic, antimony, bismuth, or tellerium compounds, 
which coat the gold with a film of tarnish, so that the mercury 
cannot touch it. Again, with many minerals the mercury is 
“sickened,” its fluidity is destroyed, and it becomes either a tena- 
cious mass, or it assumes a powdery character. In each case its 
amalgamating action is almost destroyed. The result is that from 
30 per cent. to 80 per cent., or more, of the gold escapes the action 
of the mercury, being lost in the “‘ tailings,” while large quantities 
of the mercury are also carried off in the washings. 

The following figures, extracted from official documents, show 
the percentage of gold constantly being lost at some of the most 
important gold mines in different parts of the world :— 





At the St. John del Rey mine the loss of goldis .. .. 30 percent. 
In the Brazils generally .2 «oe «os «¢ ewe of to35 
In Ple@mont «ce cc cc of ‘#8 cf co ce eco of 4 . 
At Zell 4. cc ce cco ce ce ce ce cf 06 360040 ,, 
In Hungary and the Tyrol .. «se 2 o« eo oe 50 = 
In Chill .. ce ce cf cf cf oe 08 ce ce 6 C«( 


7 — cases the waste of mercury is even more serious than that 
of go’ 

The new process discovered by Mr. William Crookes, F.R.S., is 
stated to possess the following advantages :—By the judicious admix- 
ture of a certain proportion of sodium, &c., with the mercury, its 
amalgamating powers, under all circumstances, are preserved and 
intensified. It will extract gold from sulphurets and other 
minerals which have hitherto resisted the ordinary process; it will 
seize upon gold so tarnished that it would otherwise pass un- 
touched through common mercury and be lost in the tailings; and it 
will prevent absolutely the “sickening” and -“‘ flouring” of the 
mercury, conditions which mar the extraction of the gold; and, 
finally, the yield of gold is greatly augmented, and a considerable 
saving in mercury is effected. 

When some or all of the above-mentioned minerals are present 
with the gold (and especially if the latter occurs with pyrites) the 
mercury in which the ore is triturated or ground becomes 
** floured,” ‘‘ granulated,” or powdered, 7.¢., it becomes subdivided 
into excessively minute globules, which, owing to the film of 
tarnish they have contracted, refuse to reunite, and are conse- 
quently washed away, it being almost impossible to effect their 
separation from the ote rtions of ore by any known process. 

The presence of some of these minerals affects the mercury in 
another way, viz., by “sickening” it. “‘ Sick” mercury has lost 
its fluidity, and will not flow with a bright surface, neither will it 
touch gold except with great difficulty. The ill effects of ‘‘ sick- 
ening” are not so great as those of “‘flouring.” ‘‘ Sick” mercury 
can generally be restored by distillation, when not much is lost, 
the chief objection being that it will not take up gold from the 
ore; but ‘‘ floured” mercury is not only entirely lost, but it carries 
away with it all the gold which it already may have taken up. 

Another very serious loss is the following :—Even when the 
mercury preserves its bright metallic condition, and is in the most 
active state ever met with in commerce, it will seldom take up 
more than half or two-thirds of the gold present in the ore, owing 





ward, and the Terrible, steaming on ahead, in about an hour sig- | 
nalled to us that H.M.S. Niger was one of them, accompanied by | 


the Albany. The Niger, Captain Bruce, sent a boat to the Terrible 
as soon as he game up with her. The Albany shortly afterwards 


took up her position on our starboard quarter, and signalled that | 


she spoke the Niger at noon, bearing E. by N., and that the Lily 
was anchored at the station at the entrance of Trinity Bay, as 
arranged with the admiral. 
had passed an iceberg in lat. 48 deg. 34 min., long. 52 deg. 10imin., 
about 60ft. high. At 4.20 p.m. the Niger came on our port side, 


ind 


The Albany also reported that she | 


quite close, and Captain Bruce, sending the crew to the rigging | 


and manning the yards, gave us three cheers, which were heartily 
returned by the Great Eastern. She then steamed ahead towards 
Trinity Bay. The Albany was signalled to go on immediately to 
Heart’s Content, clear the N.E. side of the harbour of shipping, 
and place a boat with a red flag for Captain Anderson to steer to 
for anchorage. Just before dinner we saw on the southern horizon, 
distant about ten miles, an iceberg, probably the one which the 
Albany met with. It was apparently about 50ft. or 60ft. in 
height. The fog came on very thick about eight p.m., and 
between that and ten we were constantly exchanging guns and 
burning blue lights with the Terrible, who, with the Niger, went 
in search of the Lily station ship. The Terrible having been sig- 
nalled to come up and take her position, informed us that they 
had made the Lily out, and that she bore then about E.N.E., 
distant four miles. Later in the night Captain Commerell said 
that if Captain Anderson would stop the Great Eastern he would 
send the surveyor, Mr. Robinson, R.N., who came out in the 
Niger, on board of us, and about three the engines were slowed, 
and the Terrible but very shortly afterwards came alongside 
with that officer. Catalina Light, at the entrance of Trinity 
Bay had been made out three hours before this, and the loom of 


to the precious metal being naturally tarnished on its surface and 
resisting the action of the mercury, except when they are ground 
together for a longer time than is usually practicable. 

All these sources of loss are said to be avoided by dissolving a 
little sodium amalgam in the mercury before it is introduced into 
the amalgamating vessels. The best proportion of amalgam to the 
mercury must be found out by experiment, as nearly every kind of 
ore will require a different treatment; but considerable latitude is 
permitted, and the addition of a little too much does not appear to 
do harm, It is recommended that one part by weight of amalgam 
be dissolved in thirty parts of the mercury which is to be used in 
the gold amalgamating vessels or triturating or grinding machines, 
and the effect which it produces on the mercury noted from time 
to time during the operation. If the mercury retain its fluidity 
and brightness to the end of the operation it is a sign that either 
sufficient or too much has been added, and a second experiment 
should be tried with the addition of a diminished quantity of 
amalgam. But if it be “floured” or “sick,” or any be lost, 
amalgam may be added until the best proportion is arrived at. 

In many gold mining works it is found advantageous to employ 
amalgamated surfaces of copper, over which the crushed ore, tail- 
ings, and slimes, or such materials, are allowed to flow; or to in- 
troduce amalgamated copper plates into the triturating and grind- 
ing machines. By this means some of the gold and floured mer- 
cury, which otherwise would have been lost in the tailings, is col- 
lected on the copper, and may be scraped off from time to time. 
The adoption of this principle will be found of great use in all 


gold and silver amalgamating works in which the extensive adop- 
tion of amalgamated metallic surfaces is recommended for the 
riffle boxes, launders, shaking and percussion tables, floors, or 
other parts along or over which the crushed ore, tailings, slimes, 
or such material flow. 





the amalgam in coarse powder and sprinkling it 
amalgamate, 


By employin 


over the we metallic surface which it is wished to 





and then rubbing it over with a little clean mercury, a firmly 
adherent and briftian: iant coating of mercury will be given to the 
metal. Not only can copper be ted in this way, but the 
same result is produced on galvanised iron (iron coated with a thin 
layer of zinc) or tin plate (iron coated with a thin layer of tin), on 
lead, and less perfectly on iron and steel. In all cases it is advis- 


able to preserve the effective surface and the amalgamating energy 
of the mercury on the metal plates by an occasional sprinkling of 
powdered applied from time to time as required. 


This process is also applicable to silver ores. The causes of loss in 
silver amalgamation are:—1. The “‘flouring” or powdering of the 
mercury owing to the mechanical treatment it undergoes; 2, the 
“‘ sickening” of the mercury, owing to the presence in the ore of 
certain deleterious minerals; and 3, the chemical change of the 
me into corrosive sublimate and calomel, which it undergoes 
in the act of reducing the chloride of silver to the metallic state. 

The employment of the amalgam in conjunction with the 
mercury is intended as a remedy for each of these evils. By dis- 
solving in the mercury some of the amalgam, in the proportion of 
two parts of amalgam for one part of silver present in the ore, all 
these evils are stated to be prevented. The chlorine goes to the 
other metals present, instead of the mercury, and the decomposi- 
tion takes place so rapidly, that an operation which formerly would 
take a week is sometimes finished in twelve hours. 

The following experiments may be made to show the special 
action of sodium amalgam upon “ floured” and “‘sick” mercury, 
and upon gold and silver ores:— 

. Take a dys of dry chloride of silver and put it in a watch 
glass or small dish. Cover it with water and put a globule of 
mercury of about its own bulk in contact with it. The two may 
be rubbed together for hours without any apparent change taking 
place, but if a piece of either of the amalgams be dropped into the 
mercury, the latter will seize hold at once upon the chloride of 
silver and in a few minutes will appear to have eaten its way 
through, reducing it to the metallic state, and at the same time 
amalgamating with the silver. 

2. Take about five grains of pure mercury and put it into a small 
dish or a watch glass. Pour over it a few drops of solution of per- 
chloride or persulphate of iron. This will ‘‘ sicken” the mercury 
readily, especially if it be moved about with the finger. When 
thoroughly ‘‘ sick,” drop into it a piece of amalgam, about one- 
hundredth part the size of the mercury. Instantly, as if by magic, 
the ‘‘sick” mercury recovers, and assumes its globular form. 

3. Sicken another globule of mercury in the same manner; pour 
on to it the recovered mercury from the former experiment (No. 2) 
and it will be seen to cure the second portion also. 

4. Thoroughly fiour or powder a dozen grains of mercury by 
violently shaking them in a bottle with weak gum water and a few 
drops of perchloride of iron. Pour off the liquid and wash once 
or twice. Now transfer the powdered mercury to a dish, and put 
into ita few grains of amalgam, and gently rub them together 
under water. In a few minutes the whole of the mercury will be 
reduced to the bright metallic state. Mercury ‘‘floured” and 
“* sickened ” with grease will be brought back to the active state 
with the same readiness. 

5. Take two portions of pure mercury (about 100 grains each) ; 
pour water over them, and put ten grains of amalgam into one of 
them. Now take a piece of gold ore, containing visible gold in it, 
and dip it into the common mercury. Scarcely any or no action 
will take place. Then dip the same piece into the amalgamated 
mercury, and the latter will instantly unite with the goldand whiten 
it. A gold coin dipped into common mercury will seldom be acted 
upon except in a few spots, but when dipped into the amalgamated 
mercury it is instantly wetted by the metal all over its whole sur- 
face. The same experiment may be performed with a silver coin 
and a piece of gilt paper. 

6. Take some iron pyrites and mix with it any of the ores which 
are most antagonistic to amalgamation by the ordinary process, 
such as arsenic or tellurium ore. (If these cannot be got they may 
be left out.) Grind up 100 grains of this mixture with five grains of 
pure mercury and a very little water for about two minutes, and 
then wash away the pyrites and examine the state of the mercury 
which is left behind. Nearly all will be washed away, and what 
is left will be in the form of a dull-looking powder or flour. 

7. Now repeat the same experiment after having added to the 
mercury a small piece of amalgam. The mercury will be kept in 
the bright globular condition during the whole of the experiment, 
and upon washing away the pyrites the metal will be left behind 
in one globule, without loss. 

If the pyrites or other mineral contain gold, the amalgamated 
mercury will be found, upon examination, to have absorbed it all, 
whilst the common mercury will have taken up scarcely any. 

In reference to this process Dr. A. W. Hoffmann, F.R.S., 
says :—‘‘ The advantages that must accrue, in a commercial point 
of view, are, to my mind, undoubted. Through this discovery it 
will now be possible to obtain a greater percentage of gold than 
heretofore from any given ore; and as regards the poorer auriferous 
ores, it will now be possible, by the elimination of these two im- 
portant sources of loss, to work them also remuneratively.” 

Dr. Wm. Allen Miller, V.P.R.S., gives an equally favourable 
opinion of the process. 

Dr. Odling, F.R.S., and Mr. Robert Hunt, F.R.S., also speak 
favourably of this process. 

Some experiments which were made at the gold-bearing districts 
in Wales, by Mr. Readwin and Mr. Spence, tend to show that 
even in cases where no gold whatever was obtained by the ordi- 
nary process, the sodium process yielded 6 oz. of gold per ton. 

Mr. Thomas Belt, manager of the Prince of Wales Gold and 
Lead Mine, Dolgelly, who has had very considerable experience in 
gold mining in Nova Scotia, has used the sodium process with 
great success in extracting gold from galena by amalgamation, 
The assay of the galena showed that it contained 13 dwts. 
16 grains of gold per ton. Amalgamation in the ordinary way 
with common mercury only extracted 6 dwts. 12 grains of gold 
per ton, whilst, when the amalgamation was conducted with the 
addition of a very small quantity of sodium amalgam, the whole 
of 7 gold present was recovered, the yield being 13 dwts. 10 grains 
per ton. 

A series of experiments with sodium amalgam in the treatment 
of auriferous ores has been conducted under the superintendence 
of Professor Silliman. Having at his disposal a considerable 
quantity of Californian gold quartz from a mine in Calaveras 
county, he subjected these ores to this method of amalgamation, 
and the results show that with unaided mercury the gold saved 
is less than 60 per cent. of the whole quantity of gold known to 
be present. In one experiment less than 40 per cent. was saved, 
while by the aid of the amalgam of sodium the saving is increased 
to 80 percent. With regard to the mode in which the sodium 
acts Professor Silliman remarks, ‘‘that the action of the sodium 
in this case appears to be in a manner electrical by placing the 
mercury in a highly electro-positive condition towards the electro- 
negative gold. The quantity of sodium is entirely too small to 
allow of the supposition that it acts by its chemical affinities. 
The use of the sodium amalgam for dus amalgamation must 
depend upon a like power of electrical action to that seen in its 
action on gold, and also to the well-known power of preventing 
the granulation (flouring) of mercury, or of saving the mercury 
when thus changed. Indeed there is good reason for believing that 
a most important part is played by the sodium amalgam in this 
last particular.” 

The new process has been in use for some time at the gold mines 
at Clear Creek, Tulare county, California, where the owners 
report that the quicksilver is rendered remarkably quicker and 
livelier for absorbing the particles of gold by the immersion of 
small lumps of sodium. It has also been-successfully employed 
in Mexico, at the works of the Real del Monte y Pachuca Silver 
Mining Company (one of the largest silver mines in the world), and 
the St. John del Rey Gold Mining Company (Brazils) have also 
commenced experiments, upon which they report favourably.— 
Journal of the Society of Arts. 
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Grants and Dates of Provisional Protection for Six Months. 

1633. WILLIAM BARRINGTON BROWN, Manchester, “‘ An improved anti-acid 
oil.” — 16th June, 1866. 

1727. SAMUEL CUNLIFFE LISTER, Manningham, “ Improvemments in ma- 
chinery for preparing and carding and in treating silk waste.”—28th June, 


1866. 

1742, FREDERIC KAHNT and JOHN BUNTING, Sheffield, “ Improvements in 
the manufacturing of cutlery handles and machinery employed therein.”— 
30th June, 1866. 

1788. ENOCH HARRISON AYDON, Wandsworth, Surrey, and EDWARD FIELD, 
Chandos Chambers, Westminster, “ Improvements in drawing or exhausting 
or forcing fluids, and in instruments or apparatus applicable to such purposes.” 
—6th July, 1866. 

1813. GEORGE WILLIAM HAWKSLEY, MATTHEW WYLD, and JOSEPH AsT- 
BURY, Sheffield, “ A new and improved arrangement of furnace to be applied 
to steam boilers, which is also applicable for other purposes.” 

1818. Lo ag | DEGRAVEL, Rue St. Appoline, Paris,‘‘An improved spring 
suspension * nosebags.” 

1820. Guimues EDWARD AUSTIN, Broad Sanctuary, Westminster, “ peers 
ments in apparatus applicable to sewers and drains for separating the fluid 
and solid parts of sewage.” 

1822. ROBERT WILLIAM FRASER, Edinburgh, Midlothian, N.B., “ New or im- 
proved modes of obtaining and transmitting motive power, and in the 

inery or apparatus employed therefor. 


O00, Banneee Ween, Sui een &, Sneuite Pash Kenton,” a tm 
a gee apparatus for producing ornamental surfaces on wood.” — 
Tth April, 


1006. ROBERT WILLIAM hee Edinburgh, Midlothian, N.B., 
yo cede mencasaqee or eigeepeten ares 

ness. JAMES SPARROW and SAMUEL POOLE, 4s Tronworks, near Wrexham, 

in the heated gases from blast fur- 
naces so as to utilise the same.”— 10th April, 1866. 

1030, WILLIAM WISHART, Glasgow, Lanarkshire, and PETER CAMERON, Peis. 
ley, e, N.B., in for p ing | 
sewed fabrics."—11th April, 1866, 

1045, WILLIAM JOHN CUNNINGHAM, North Crescent, Bedford-square, London, 
“Improvements in means or apparatus employed in and ornament- 
ing meta), wood, and other similar substances.” 

1047. SAMUEL CHATWOOD, Bolton, Lancashire, and JOHN STURGEON, 
Burley, near Leeds, Yorkshire, “Improvements in engines for obtaining 
motive power.” 

1050. THOMAS BRITTAN, Tysoe-street, London, “‘ Improvements in telegraphic 
signal'ing apparatus.” 

1052. JOSEPH JEFFERSON, CORNELIUS JEFFERSON, LAZARUS JEFFERSON, 
MORDECAI JEFFERSON, ‘and JOHN GREENWAY, Bradford, Yorkshire, ** Im- 
provements in machinery for combing wool or other fibrous materials.” 

1055. JAMES GRESHAM, Atlas Works, Manchester, “ Improvements in or 
applicable to that apparatus for raising and forcing fluids and feeding steam 
boilers known as Giffard’s injector.”—\3th April, 1866. 

1057. CHARLES HENRY MURRAY, Loman-street, Southwark, Surrey, and 
MATHEW J ENNINGS, Durham Lodge, New Cross, Kent, “‘Improved ma- 
chinery for k ding, or forming clay or other plastic 

into bricks, tiles, pipes, or other useful. or ornamental articles.” — 


“ Improve- 
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1824. WILLIAM NAYLOR, Lorn- wy Mildmay Park, Middlesex, “ Impro 
ments in steam engines.”—11th July, 

1826. JOSEPH MOSELEY, Chapel | Field’ Works, Manchester, ‘‘ Improvements in 
the manufacture of card cloth.” 

1828, KENNETH HENRY CORNISH, South Molton-street, Middlesex, “ Improve- 
ments in breech-loading fire-arms.” 

1830. JOSEPH WARD, Gorton, near a, and JOSEPH SMALES, Leeds, 

orkshire, ** Ti in y for facilitating the 
etumatent and testing the working parts of 1 aa engines.” 

«> WILLIAM CLARK, vn ony ~ London, “ Improvements in grease 

ps.”—A communication from Gebhard Hagenmeyer, Big River, Mendocino, 
California, US. 

1834. MARTYN JOHN ROBERTS, Pendarren, near Crickhowell, Breconshire, 
“Improvements in cooling worts and other liquids.” 

1836. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
construction of folding chair.,—A communication from Benjamin Johns 
Harrison and James Con¢ie, New York, U.S.—12th July, 1866. 

1838, JAMES LAW, Albert Veterinary College, Queen’s-road, Bayswater, Mid- 
dlesex, ‘‘ Decolorising the products obtained in the distillation of shale, coal, 
and wood, including tar, for the purposes of dipping, pouring, and smearing 
one. and thus preserving the purity of colour and the healthy condition of 
t ool.” 

1842, ROBERT ROGER, Stockton-on-Tees, Durham, “Improvements in steam 
travelling cranes.” 

1844. THOMAS WEBSTER RAMMELL, Westminster Chambers, Westminster, 
“Improvements in pneumatic railways and in carriages used thereon.” 

1846. ALEXANDER PRINCE, Trafalgar-square, Charing Cross, London, “ Im- 
provements in the means of preserving timber from decay.”—A communi- 
cation from George Palmer Ball, New York, U.S.—13th July, 1866. 

1848, WILLIAM JUSTICE, Dundee, Forfarshi 
power engines.” 

1850. LOUIS JOHN CROSSLEY, Willow Hall, near Halifax, and JOSEPH SUN- 
DERLAND, Halifax, Yorkshire, “‘ Improvements in preparing and spinning 
wool and other fibrous substances.” 

1852. WILSON AGER, Railway-place, Fenchurch-street, London, “An im- 
= mode of preventing the heating and fouling of guns.”—14th July, 
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,N.B., 


1854. ALEXANDER ROGER STARK and JAMES WOODMAN, Woolwich, Kent, 
“ Improvements in the means of fixtng the covers of gas retorts.’ ” 

1856. RICHARD SOANS, Stockton-on-Tees, Durham, “ Impr 
as or for removing dirt and foreign matters from currants and a 

.” 

1858. EDWARD HEUSSER, Jewin Crescent, London, “An improved travelling 
bag.”—16ch July, 1866. 

1860. EDWARD DRUCKER, Cheapside, London, ‘‘ Improvements in fastenings 
for corsets, stays, and other articles of dress.”—A communication from 
William Sparks Thomsen, Rue de Presbourg, Paris. 

1862. THOMAS WESTLEY and THOMAS RICHARD BEAUMONT, Preston, Lanca- 
shire, “ Certain improvements in flyers for spinning, roving, or slubbing 
cotton or other fibrous substances.” 

1864. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improved ma- 
chinery for spinning yarn.”—A communication from Carl Schneichel, Burt- 
scheid, Prussia. 

1866. WILLIAM EDWARD GEDGE, Wellington-street, Strand. London, “ An 
improved gas burners.”"— A communication from Julius Bronner, Frankfort- 
on-the- Maine, Germany.— 17th July, 1866, 

1868. GEORGE PLANT, P is in the means and appa- 
ratus employed in the manufacture of taper or conical and other forms of 
wrought iron and steel tubes, and in forming flanges thereon.” 

1872. JOHN MOFFAT, Ardrossan, _Ayrshire, N.B., “Certain improvements in 








lamps.” 
1874. NAHUM SALAMON, Ludgate-hill, London, “‘ An improvement in sewing 
y."—A from Amasa Bemis Howe, New York, 





U.S. 

1876. FREDERICK TOLHAUSEN, Boulevart Magenta, Paris, “ Improvements in 
sewing and button-hole machines.”—A communication from Emil Cajar and 
Charles Sichel, New York, U.S.—18th July, 1866. 

1893. WILLIAM STAMFORD DAVIS, Clayton-street, Kennington, Surrey, “ An 
improved roller for window blinds, maps, almanacks, and other similar 
articles.”"—21st July, 1866. 

1911, THOMAS ANDREWS, Comber, Down, Ireland, ‘“‘ Improvements in ma- 
chines for winding or warping and drying yarns.”—23rd July, 1866. 

1917. GEORGE oe Serle-street, Lincoln's-inn, London, “ Improvements 
in the fe hate of soda and sulphate of potash.”—A commu- 
nication from Paul pee og Paris.—-24th July, 1866. 

1939. WILLIAM EDWARD KOCHS, Tichborne-street, Edgware-road, London, 
‘Improvements in steam slide valves for locomotive, marine, and general 
steam engines and water valves.”—26th July, 1866. 

1961. JOHN JACKSON WHEELER, Fulham-road, Middlesex, ‘‘ Tipping walking 
sticks and the sticks and ribs of sunsliades, parasols, and umbrellas with 

glass.”—30th July, 1866. 

1969. FRANK CLARKE HILLS, Chemical Works, Deptford, Kent, “ Improve- 
ments in the manufacture of oxalic acid.”—3lst July, 1866. 

1981. EDWARD GILMAN, Prospect-place, Wandsworth-road, Surrey, “An im- 
proved velocipede.”—Ist August, 1866. 








Patents on which the Stamp Duty of £50 has been Paid. 

2020. PIERRE FRANCOIS LOUIS BIENVAUX HIM, Le Cateau, Nerd, France, 
“ Waterproof preparation.”— 15th August, 1863. 

2056. CHARLES GEORGE WILSON, Blackheath, Kent, ‘*‘ Machinery for pressing 
cotton and for crushing and pressing other substances.”—18th August, 
1863. 

2008. CHRISTIAN SCHTELE, i aan ate Manchester, “ Fans, pumps, 
-_ hinery for prop air, fluids, or other substances.”—14th August, 





1863. 
2026. EDWARD LORD, Todmorden, Yorkshire, “Preparing, spinning, and 
doubling cotton.”— 15th August, 1863. 
2051. JAMES YATES, Rotherham, Yorkshire, “ Fitting or securing armour 
plates, blocks, or bars, applicable to heayy forgings generally.” 18th August, 
1863. 


— Cyrus HALL MCCORMICK, Chicago, U.S., “* Reaping machines.”—18th 


soe. JOSEPH ARTHUR, Robert-terrace, Chelsea, Middlesex, “‘ Apparatus for 
the prevention, cure, and relief of hernia of every description.”—1sth August, 


1863. 
2050. ALEXANDER CRUICKSHANK, Glen Park, Lanarkshire, N.B., “ Manufac- 
-_ or production of food for cattle and other domestic animals, &e."— 18th 
t, 1863. 
2071. JOHN PLATT and WILLIAM RICHARDSON, Oléham, Lancashire, “ Ma- 
chinery or apparatus for winding narrow laps of wool.”—20th August, 1863. 
2078. RICHARD ARCHIBALD BROOMAN, Fieet-street, London, ‘‘ Expressing 
and filtering oil from seeds and liquids from other substances containing the 
same.”—2Ist August, 1863. 

2080. ROBERT GRIFFITHS, Mornington-road, Regent’s Park, London, “ Retorts 
or ovens for extracting from certain descriptions of cannel coal.”—2ist Au- 
gust, 1863. 


Patents on which the Stamp Duty of £100 has been Paid. 
a - RETTIG, New Cross, Kent, “‘ Construction of anchors.”— 27th August, 





1996. THOMAS BrigGs, Richmond Hill Works, Salford, Lancashire, “ Tar- 
pauling.”—24th August, 1859. 

1908. JOHN FOWLER, jun., ROBERT BURTON, and DAVID GREIG, jun., Corn- 
hill, London, EDWARD ELLIS ALLEN, Park Side, Knightsbridge, Middlesex, 
and WILLIAM WoORBY, Ipswich, *‘ Ploughs, cultivators, or tilling imple- 
ments.”—19th August, 1859. 

1991. JOHN CHATTERTON, D “Tubes of gutta- 
 gelaa other substances> and coating wire and other cores.”—31st August, 


Notices of Intention to Proceed with Patents. 


hire-street, Isli 








lth April, 1866. 


ABSTRAOTS OF SPECIFICATIONS. 
following descriptions are bstracts 
ENGINEER, at the Sfice oy raf bes Majesty's queens Sree id 
Class 1—PRIME MOVERS. 
crea, Fixed Steam and other Engines, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, &c. 





267. Ay, « A. - MENNONS, agent goons tg = Chancery-lane, London, 
or aeriform fluids for the generation 
motive power,.”— A po cee he thy — Dated 27th a 1866, ¢ 
This invention cannot be described without tot ing: 





279. A. ARTHUR and B, DAVIS, Brighton, “ Hydraulic cahreteae *— Dated 29th 


January, 

This invention relates to apparatus for raising water or fluids, extinguishing 
fires, measuring water and time, propelling machinery, by sea or land, 
improving water wheels, and is also applicable to rotary engines impelled by 
steam. It consists, First, of a circular or elliptical dram, with another drum 
of a circular form turning on an axle fixed therein, and so placed that one of 
its sides shall touch the interior part of the periphery of the exterior or large 
drum. Through this interior drum and axle from four to ten or more holes 
are pierced, and sliding bars are inserted in these holes and touch the periphery 
of the larger drum on both of its sides; on to these are attached straight 
pieces of metal or boxes which occupy one half of the space between the 
smaller drum and the larger one, and four, six, or eight pieces of metal are 
fixed to the smaller drum on which these rods and pieces of metal slide, 
These rods and boxes when the smaller dram is turned cause a constant 
vacuum, whereby water is raised in a continuous stream. This part of the 
engine can be used as a pump or fire egine, as occasion may require, and 
being it d of larger dimensions, forms a mill wheel of great power, 





1079. CLINTON EDGCUMBE BROOMAN, Fileet-street, London, “TI 
in crushing, separating, and washing ores and other substances, and in appa- 
ratus employed therein.”—A communication from Louis Bataile, Ovada, Italy. 
—Il7th April, 1866. * 

1090. JAMES MARSHALL, Gainsborough, Lincolnshire, “ Improvements in 
apparatus for heating the water supplied to locomotive and other multitubular 
steam boilers.” 

1092. CHARLES MATHEW BARKER, Kennington Park-road, Surrey, “ Im- 

gts in used in distilling fatty and other matters.”—18¢h 





we 


pril, 1866. 
1099. EBENEZER TUTTLE, oa Somerset, Maine, U.S., “ Improvements in 
water-wheels.”—19th April, le 
1112. CHARLES HASTINGS poly JAMES BRIGGS, and JAMES LAW and HIRAM 
MITCHELL, Bradford, Yorkshire, “ Improvements in machinery for spinning 
and doubling.” 
1113. CHARLES JAMES WADDELL and HUGH CAMERON BELL MUIR, Man- 
chester, “‘ Improvements in valves for steam and other fluids.”—20¢h April, 
866. 


1129, ALFRED VINCENT NEWTON, Chancery-lane, London, “Improvements in 
grates for furnaces and fire-places.”—A communication from Addison Calvin 
Fletcher and John Hughes, New York, U.S. 

1130. WILLIAM EDWARD NEWTON, Chancery-lane, London, “‘ Improvements 
in the mode of and for liquids from pulpy and semi- 
fluid —— ”—A communication “from Pierre Robert de Massy, Rue St. 
Sebastien, 

1136. Soe __ DONISTHORPE, Leeds, Yorkshire, “Improvements in 
getting coal and other minerals, and in machinery employed for that pur- 
pose.”—2Ist April, 1866. 

1147, RICHARD WILLIAM ABBOTTS, Burton-on-Trent, Staffordshire, “Im- 
provements in the fire-places or furnaces of malt and other kilns.” 

1148. CHARLES DENTON ie hg ay Chancery-lane, London, 

“An i for rippling or seeding flax.”— 

A communication from py Woldemar Von Loewis, Menar, 








Riga, 


Russia. 
~~ CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
in y or apparatus for breaking and scutching flax 
ond ‘hemp. ”—A communication from Baron Wolder Von Loewis, Menar, 
Riga, Russia. 
= Sn ays THOMPSON, Woodland-road, New Chariton, Kent, * Improve- 
its in machinery for vencering mouldings or other surfaces.”—24ih April, 





18 366. 

1203. THOMAS HUTTON, Derby, “‘ Improved apparatus for closing the tap holes 
of casks or barrels. 98th A , 1866, 

GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “* Improvements in 

t for wires.”—A communication from David Brooks, 

Philadelphia, Pennsy Ivania, US. 

1227. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improvements in 
steam boilers.”—A yay from William Schaubel, Philadelphia, 
Pennsylvania, U.S.—\st May, 1866. 

1330. SAMUEL MIDDLETON, Shoemaker’s-row, — ** Improvements in the 
method and means of securing and disch th of pipes and 
vessels.”"—9th May, 1866. 

1379. GEORGE HASELTINE, Southampton-bulldings, Chancery-lane, London, 
“ Improvements in centrifugal governors.”—A communication from David 
Shire, Philadelphia, Pennsylvania, U.S.—15th May, 1866. 

1813, GEORGE WILLIAM HAWKSLEY, MATTHEW WYLD, and JOSEPH ASsT- 
BURY, Sheffield, Yorkshire, “ A new and improved arrangement of furnace 
to be applied to steam boilers, which is also applicable for other purposes.” — 
11th July, 1866. 

1832. WILLIAM CLARK, Chancery-lane, London, “ Improvements in grease 
cups.”—A communication from Gebhard Hagenmeyer, Big River, Mendocino, 
California, U.S.—12th July, 1866, 

1860. EDWARD DRUCKER, Cheapside, London, “ Imp: 
for corsets, stays, and other articles of dress."—A communication from 
William Sparks Thomson, Rue de Presbourg, Paris. 

1862, THOMAS WESTLEY and THOMAS RICHARD BEAUMONT, Preston, Lanca- 
shire, “Certain improvements in flyers for spinning, roving, or slubbing 
cotton or other fibrous substances.” — 17th July, 1866. 

1868. GEORGE PLANT, Manch in the means and appa- 
ratus employed n the manufacture of | taper or conical and other forms of 
wrought iron and steel tubes, and in forming flanges thereon.” 

1876, FREDERICK TOLHAUSEN, Boulevart Magenta, Paris, “ Improvements in 
sewing and button-hole machines.”—A communication from Emil Cajar and 
Charles Sichel, New York, U.S.—18th July, 1866. 

1971. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
** Improvements in the manufacture of fuel from peat and such like vegetable 
matter.”—A communication from Louis Elsberg, New York, U.S.—31st July, 


1226. 














“A new and useful 
hoes or various other 


1866. 
1990. HAZEN JAY BATCHELDER, Massachusetts, uU . & 
invention having reference to the ure 0! 
articles.”—2nd August, 1866. 








All persons having an interest in opposing any one of such applications 
should leave perticulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


List of Gyccifientions by ty during the week ending 
18th August, 1866. 

2861, 10d. ; sens, es 3 2863, 4d. ; 2864, 4d. ; 2865, Is. 4d.; 2866, 4d.; 
2867, 4d. ; 2868, 6d Is, 4d.; 2870, 4d.; 2871, 4d. ; 2872, 6d. ; 2873, 
8d. ;’ 2874, 4d. ; os7é ods "9876, 10d. ; 2877, 8d. ; 2878, 4d. ; 2879, 1s. 6d.; 
2880, 8d.; 2881, 10d.; 2882, 4d.; 2883, 10d.; 2884, 4d. ; 2885, 10d. ; 2886, 
6d. ; 2887, 4d.; 2888, 8d.; 2889, 1s. 2d. ; 2890, 10d.; 2891, 4d.; 2892, 
4d.; 2898; 1s. ; 2894, 4d. ; 2895, 4d. ; 2896, 10d. ; 2897, Is. 8d. ; 2898, 4d. ; 


2399, Sd.; 2900, 10d. ; 2901, 1s.; 2902, Is. 4d. ; 2003, 6d.; 2004, 10d. ; 
2905, 4d. ; Bd. ; 2907, 10d.; 2908, 8d.; 2909, 4d’; 2010, 4d.; 2011, 
4d. ; sais 8d. ; 2913, 10d. ; ane re ; 2915, 8d.; 2016, 8d. ; ai 4d. 5 


: 2938, 1s. 8d. ; 2929, 4d. ; ; * 9930; 4d. ; 
2934, 4d.; 2935, 4d.; "2936, 6d. ; 2937, 
Y0d. ; 2943, Is. 4d.; 


2925, 8d. ; 2026, 4d.; 2097, 2s. 10d 
2931, 8d. ; 2082, 4d. ; 2933, 84.; 
8d. ; 2088, 4d. ; 2939, 6d. ; 2040, 4d. ; 2941, 4d. ; 2942, 


2944, 8d. ; £945, 4d., 2946, 6d. ; 2047, 8d. ; "2048, 104. ; We Is. 2d. ; 2950, 
4d. ;" 2951, 4d. ; 295 52, 4d.; 2953, 6d.; 2954, 4d. ; 4d. ; 956, 4d. ; 
2957, 4d. ; 2958, ls. 104. ; ; a Is. 4d. ; 2960, 8d. ; 2060 4d. ; 2063, 4d 


, ** A 
ape 4d. ; ” 2964, 4d. ; 2965, 1 s. 8d. ; 2966, 4d.; 2967, 4d. ; 2068, 3s. ; 2069, 

; 2970, 4d. ; 2971, 1s. ; 2973, 4d.; 2973, 4d. ; 2974, 8d. ; 2075, 4d. ; 2976, 
is. 64. ; 2977, 4d. ; 2078, ‘44. ; 2979, 4d. ; 2980, 1s. 4d. ; ‘2081, 10d. ; 2983, 
4d. ; 2984, 4d. H 2985, 1s. 6d. ; 2986, 4d. ; 2987, 4d.; 2988, 4d.; 2989, 4d. ; 
2990, 1s. 4d.; 2192, 8d. 5 2994, Is. 8d. ; 2095, 4d. ; 2996, is. 4d. ; 2997, 
4d.; 2998, 4d. ; 2999, 4d. ; 3000, 8d. ; 3001, 4d. ; 3002, 4d. ; 3003, 4d. ; 2004, 
1s. ; 3005, 1s. ; 3006, 4d. ; 8007, 4d. ; 3008, 10d. ; 3009, 4c. ; 3010, Sd. ; 
3011, 6d. ; 3013, 8d. ; 3013, 1s. ; 3014, 8d. ; 8015, 1s. 4d, ; 3016, 4d. ; 3017, 
Is. 4d. ; 3018, 10d. ; ‘3019, 6d. ; ” 3020, 8d. 


" *,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent Office, "Southampton-buildings, 
Chancery-lane, London. 











THe DEAREST LINE IN THE WoRLD.—Although only eighty- 


seven miles in length, ten ed have already passed since the 
Spanish Isabel Segunda Rai _* a commenced; six miles still 
remain unopened for traffic. t the pany and 





the original contractor, and an of funds, have occasioned this 
long delay. It is calculated that each mile has, under these cir- 
cumstances, combined with the engineering difficulties of the 

tion between nay and cost £40,000. This railway 





997. EDWARD THOMAS HUGHES, ——— -lane, London, “ 
revolving fire-arms.”—A communication from James Benjamin Doolittle 
and George Otis Downing, New Haven, ny ee US. 





may, mo one of the most expensive in the 
world, and probably none have taken 80 long to complete. 





The Second part of the invention consists of a circular fixed drum with a 
hollow cylinder fixed to one of its sides passing through to the other side, and 
open on the upper side of its periphery; on this another hollow cylinder 
revolves open at four or more parts of its periphery, and between these open- 
ings pieces of metal gre fixed and made to fit the exterior drum closely in 
revolving ; water is now raised in a continuous stream, and, to prevent its 
being carried round by centrifugal force, a donkey pump is attached, the 
working of which causes the water to discharge itself rapidly through the 
hollow cylinder fixed in the centre of the large fixed drum. The Third part” 
of the invention consists of a hollow cylinder with a tube fitting into it 
externally in the form of a cap or piston (without valves), internally moving by 
means of rods attached thereto, with a retention valve, as in ordinary pumps ; 
two or three of these are placed under water in a box, by which means the 
water is raised under water without weight and discharged by means of a 
second opening placed just above the retention valve into a second box full of 
water by means of a pipe with a valve at the end of it, The action of this 
part is either single, ys or quadruple ; in the first case, by means of a pulley, 
and in the second place by means of a triple crank attached to the rods that 
lift the rods or pistons. The Foufth part of the invention consists of a 
hydraulic revolving press, which is composed of a circular fixed drum with 
another drum inside of it, and fitting closely. On the periphery of the interior 
drum notches or spaces are cut out which receive water pressing on water 
contained in these notches, and causing the said drums to revolve. This small 
pipe is fixed on one side of the periphery of the larger fixed drum opposite it ; 
underneath is the opening of discharge of the spaces or notches of the interi »r 
drum; these boxes are instantly replenished from a tube on the other side, and 
water is thus carried round to be alternately pressed ; by this means great 
hydraulic centrifugal pressure is obtained and little water used. The Fifth 
part of this invention consists of a fixed external drum, with a wheel moving 
ro a ok axis, and nearly touching its external periphery. This internal 
eel has hollow arms of a curved or bent form at the part nearest the peri- 

4 and ten or more times larger at the part nearest the periphery, so as 
to form cylinders, inside of which pistons are placed with friction pulleys 
attached thereto which press against the external fixed periphery and cause 
the arms and internal wheel to revolve with great power, and equal to the 
number of presses or cylinders employed. Lastly, the improvements consist 
in using the first described part of the invention as a hydraulic revolving press, 
by using a small pressure pipe or force pump, as mentioned in the fourth part 
of these i ements, with disch and hing pipe; by this applica- 
tion pressure and leverage are combined.—Not proceeded with, 

310. W. and J. WOODWARD, Manchester, “ Steam boilers or generators."—~ 
Dated 31st January, 1866. 

The patentees claim the construction of furnaces of boilersor steam generators 
to burn the fuel in contact with a water space combined with the use of a 
steam jet or jets in the flue or chimney to supply air for the combustion of the 
fuel, as described. 

291. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, “ Improve- 
ments in obtaining motive power either giving or not giving light.”"—A com= 
munication.— Dated 30th January, | 

This moving power can be either productive of light or not, and is obtained 
either by the agency of-hot air or by steam ; it will also serve to dry or super- 
heat steam to increase its power without increasing the expense of fuel, or 
augmenting the pressure on the boiler. The system is applicable to steamships, 
railways, and generally to all purposes where mechanical power is required. 
The summary of the principles which constitute this improved motive power 
may be thus stated:--First, to take from the atmospheric air as cold as 
possible ; Secondly, te compress it by force pumps into a close space divided 
by fillets or thin metal plates; Thirdly, to heat it by the most economical 
means that science has rendered available ; Fourthly, to cenduct it thus 
heated, that is to say, exp tubes to one or more working 
cylinders. Fifthly, to utilise the heat at its exit from the cylinders, first, by 
making it exclusively feed the furnace, that is to say, to make it furnish the 
quantity of air required by the working, and for the proper combustion of the 
gas; and then in utilising the rest of the purpose 
to which it is applied. —Not proceeded wit 
311. W. DARLOW, Tottenham, ome engines for obtaining and 

applying motive power.”— Dated 3\st January, 1866. 

This invention relates to improvements in arranging the parts of electro- 
magnetic engines for the purpose of obtaining and applying motive power, 
wherein a series of magnets is mounted upon, or forms part of, a ring, which is 
surrounded by a series of helices or coils of covered wire, through which 
currents of electricity are passed, thus causing the ring and magnets carried 
thereby to revolve. A i to these the inventor mounts 
the series of helices upon a disc, drum, or ‘wheel (hereinafter called a disc), 
which is fixed upon and rotates with a central axis supported in suitable fixed 
plummer blocks or bearings. Upon one side or upon both sides of this disc a 
magnet ring is supported on friction rollers, so as to revolve in the opposite 
direction to that in which the dise and axis is arranged to revolve. By prefer- 
ence the magnets and helices are so arranged in connection with a gaivanic 
battery that the electro-current is formed or completed through each helix to 
magnetise the successive sections of iron forming the ring or partial ring of 
magnets as each helix arrives on the descending side of the disc, and by this 
means a empeny is given to that side of the disc by the additional weight 
of the mag on ti ding side, whilst they are retained to the disc by 
magnetic ae. During the of the within the helices 
the ring is caused to rotate with the disc and axis, but the moment the clectric 
circuit is broken the ring of magnets is caused to rotate in the opposite direction 
to the disc, the electric circuit having been previously completed through the 
next descending helix, and so on with each successive helix. Continuous 
rotary motion (aided by the gravitating power of the magnets) is thus imparted 
to the disc and axis, from which the motive power thus obtained may be trans- 
mitted through toothed wheels or other mechanism to be applied for driving 
machinery for various purposes.— Not proceeded with. 

281. J. ORR, Belfast, ** Steam engines.”— Dated 29th January, 1866. 

The patentee claims arranging the air pumps to horizontal or nearly hori- 
zontal steam engines in an inclined position, and working them directly from 
the piston rod or crosshead of the engine by means of a connecting rod, sub- 
stantially as described. 
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Class 2.—-TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

270. J. mownen, Glasgow, “ Steering, mancuvring, and propelling ships or 

vessels.” 27th January, 1866. 

This invention relates to several improved methods of arranging and apply- 
ing the motion or action of screw pumps or similar acting instruments, also 
steam and air or other gases, to the drawing in and ejecting of the water in 
which the vessel floats through tubes or similar passages inside the vessel, but 
having connection with the water so that the vessel is turned or moved in any 


and also indepe' 
my eet power under this invention may also be used as 
an auxiliary power for the purpose of mancuvring and turning the vessel inde- 
pendently of tn conjunction with ths principal motive power. One 
hese improvements consists in placing a <a iron or 


- 





side, ding as the propell 

worked through the sides, top, or 3 of the tubes, as may be found most 

ees Se ee the tube, and gearing 

with wheels at the propeller shaft. 

216. H. WILDE, Great Mitchell-street, City-road, “ ee Sor effecting com- 
‘ton between guards and passengers in railway carriages.”—Dated 


27th January, 1866. a: 
In carrying out this invention a line or cord of suitable length and thickness 





144 


THE ENGINEER. 





Ava. 24, 1866. 


— 








is extended along the top or at the sides of a train of railway carriages, and 
traverses the whole length of the train in a direction parallel with the move- 
ment thereof. One extremity of the line or cord is attached to the rear of the 
train while the other extremity is connected to a drum or cylinder adjusted to 
an axis in the guard’s compartment. The line or cord in its extension, as afore- 
sald, along the train is passed through a metallic loop or guide attached to each 
compartment of the railway carriages. Connected to each loop or guide is a 
cutting blade or instrument, which, by means of a cord, lever, or other contri. 
vance, can be acted upon by a passenger in the interior of the said compart- 
ment; the said cutting blade or instrument being thus acted upon cuts in two 
parts the line or cord which extends along the train, and a weight or lever in 
the guard’s compartment is thereby set in movement, releasing a spring or 
other mottve power, which causes the before-mentioned drum or cylinder to 
rapidly revolve, and during its revolution to sound a bell or other signal, and to 
wind up the line or cord to the point at which it has been severed, a mark or 
figure near the said point indicating the number of the compartment from 
whence a communication has been sent.— Not proceeded with. 


277. G. Da WitTs, Brighton, “ Brakes for carriages.”—Dated 29th January, 
1866. 


This invention relates to certain combinations and arrangements of mechanism 
whereby the retrograde action of the horses or other animals, by which the 
vehicle provided with such mechanism is drawn or actuated, operates upon the 
same, and applies the brake blocks to the wheels. An iron bar is placed 
beneath the pole of the carriage, such bar being capable of moving longitudi- 
nally in guides, and acting upon a cross or transverse bar or shaft to which the 
brake blocks are attached. The forward end of the said longitudinal bar is 
connected with the harness of the horses or other animals employed, in such 
manner that upon any retrograde mo t or backward p of the 
latter, the bar is actuated. The other end of the bar is articulated by means of 
a plate or other analogous contrivance attached to the end of a longitudinal bar 
or shaft, which latter carries at the other end thereof the before-mentioned 
transverse bar or shaft to which the brake blocks are attached. The said last- 
mentioned segment or plate is provided with a slot, through which passes a pin 
fixed by any suitable arrangement to the carriage, and upon which pin the said 
segment or plate will freely turn. Upon the recoil of the longitudinal bar 
being i i by the r grade motion or back dp of the horses 
or otheranimals, the brake blocks carried by the before-mentioned transverse bar 
will be pressed against the tires or peripheries of the hind wheels, such pressure 
being equally imparted to both wheels, whatever may be the position of the 
front carriage, by reason of the articulation by which the longitudinal bar 
beneath the pole is connected with the shaft carrying the transverse bar and 
brake blocks, as before-mentioned, and by which the pressure is carried ina 
direct line and in an equal degree to the brake blocks. A spring is fixed to the 
hind carriage of the vehicle, by means of which the transverse bar and brake 
blocks are restored to their normal position immediately the backward pressure 
ceases.— Not proceeded with. 

284. A. CHAPLIN, Adam-street, Adelphi, London, ** Locomotive engines designed 
Jor ascending steep inclines.” — Dated 29th January, \866. 








tional quantity of air is supplied to the burning wick. For regulating the 

supply of air the case of the outer fan may be made double, and the openings 

for the admission of air be thereby regulated as required. A second fan 

be added on the opposite side of the lamps, so that they need not be turned i 

case the carriages are reversed. 

321. oe MURRAY, Portsmouth, “ Steering apparatus.”—Dated \st February, 
1 


Heretofore, when the rudder of a ship has been acted upon by a hydraulic 
cylinder the pressure of water has been produced by the action of pumps ; now 
these 


i 


| Shaft at right angles to the axis thereof, or they dispose them to actin a line 
with axis. arrangemen' 


the said tt the effect is similar to that 


known as ¢'! 3 


By the latter 


| 
| 303, R. CLAYTON, J. RAPER, J. GOULDING, and W. HOWARTH, Bradford, 


“ Looms.” — Dated 3\st January, \ 
This invention cannot be described without reference to the drawings. 
314. J. MALLISON, Bolton, Lancashire, “ Treatment of yarns or threads pre- 
to ing.” —Dated \st February, 1866. 

The chief feature of this invention, and what the patentee claims, is the 


improvements consist in the use of two cylinders which, when once filled | saturation of cops or bobbins of yarn with a solution containing tennin matter, 
with water or other liquid are intended to remain full, the water or liquid in | by means of boiling or hot steeping, so that he is enabled to dye the yarn as it 
them being made to circulate or pass from each end of one cylinder to each end | passes from the warper’s beam. to the weaver’s beam, whilst in an extended 


of the other cylinder through separate pipes by the action of a steam engine or 
any other motive power. 


| 31 
326. C. H. HOLT, Huddersfield, “ Obtaining adhesion of the driving wheels of | 
locomot ; 


‘ive engines to the rails of railways.”— Dated 2nd February, 1866. 

The invention relates to applying a jet of steam or of water, or water satu- 
rated or combined with alum, sal ammoniac, or other matters, directed upon 
the rails in front of the driving wheels. Steam from the waste pipe or direct 
from the boiler is conducted by suitable pipes, and is controlled to flow as desired 
by suitable taps in jets on to the rails in front of the wheels; or when water 
or a combination thereof with other matters is employed, it may be conducted 
from the boiler or the tank or other suitable reservoir.— Not proceeded with. 

327. W. J. BLINKHORN, St. Helen's, Lancashire, “ Apparatus for communicating 
or si ling between passengers and guard and engine driver of railway 
trains.” —Dated 2nd February, 1866. 

This apparatus consists simply of a vertical rod working within guides un 
the side or end of the carriage, the lower end of which is formed with a loop or 
eye; or it may be fitted with a small pulley for receiving thecord which is now 

ly made use of for communicating between the guard and the engine driver. 

This rod is suspended by a cord or strap, or its mechanical equivalent, which 

passes over a pulley in the side or top of the carriage, and is carried internally 

across the e or compartments of a carriage, where it is made fast. On 
each side of the lower end of the rod is fixed on the body of the carriage an 

anti-friction pulley. One side of the rod near the upper end is provided with a 

horizontal lateral arm, which is jointed to the ly of the carriage or case 

enclosing the vertical rods or guides. The action of this improved apparatus 
is as follows:—Upon the passenger wishing to communicate with, say the 
guard or engine driver, he takes hold of the strap or cord, and draws it down, 
by which the rod is elevated, drawing up the cord between the two anti-friction 
pulleys, and the lateral arm being elevated out of the notch on the end of the 
semaphore arm allows it to fall from a vertical toa horizontal position, and at the 
same time causing the steam whistle on the engine to whistle and a bell in the 
guard's van to ring, and which is done by drawing the horizontal cord from both 
ends simultaneously, the said horizontal cord being attached at one end of the 
steam whistle gear, as now practised, and the other to a gong or bell alarm 

gear in the guard’s van, which ar is well und d, thus i 

cating simultaneously with both guard and driver, and at the same time 








This invention is designed for the purpose of giving an i d tractive 
power to | ive engines employed for the purpose of ascending steep 
inclines by so constructing and arranging the wheels of such engines that they 
may have a greater hold or bite upon the rails than engines as hitherto con- 
structed. In carrying out the invention the patentee proposes to use double 
flanged wheels, the inner sides of the flanges being curved and inclined towards 
each other, so a3 to embrace the upper edges of the rails, and having a channel 
+eiween them narrower than the upper surface of the rail, so that the wheels do 
lot Lear upon the centre or upper surface of the rail, but only upon the upper 
edges of the sides of the same. He proposes to give the wheels a means of self- 
acting adjustment, by which they will accommodate themselves to variations cf 
gauge by moving sideways (slipping longitudinally on their axles) within certain 
limits. 

285. W. CLARK, Chancery-lane, London, “ Deti eve for 





bah! re, 


bling the guard and driver immediately to sce the carriage or compartment 
from which the signal has been made by means of the semaphore arm. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

265. H. SHERWOOD, Hatcham, Surrey,‘ Treating mixed fibrous substances in 

order to obtain improved products therefrom.”— Dated 26th January, \866. 
The patentee claims, First, the disaggregation of vegetable fibres or sul: 

by means of their exposure to gaseous sulphuric anhydride, and to anhydrous 

chlorohydric gas, each used alone or together, or in mixture with other gases, 








launching boats from the sides of ships and for other purposes.” —A commu- 
nication.— Dated 29th January, 1866. 
This invention cannot be described without reference to the drawings. 


287. J. BERRIE, Manchester, “ Construction of ratlways.”— Dated 30th January 
1866. 


This invention consists in constructing railways suitable for termini with 
an upper and lower permanent way, the lower one being on the ground, as 
now employed, and which will be best adapted for goods trains and such heavy 
traffic, the upper or passenger lines being constructed above the lower lines, the 
permanent way being supported on vertical pillars and transverse girders, and 
suitable lateral formations or other equivalent means. 

294. L. STERNE, Old Broad-street, London, “ Buffers, draw-springs, and bearing 
springs.” — Partly a communication.— Dated 30th January, 1866. 

This invention relates to those buffers in which a plunger or piston on the 
rear end of the buffer rod works in a box closed except for the passage of the 
rod. The invention consists in fitting inside the box one or several apparatus 
constructed as hereafter described. The inventor takes discs of hard india- 
rubber, or vulcanite or ebonite, and introduces between alternate rings of soft 
india-rubber, which he unites to the ¢ises during the process of vialcanisation 
or otherwise. The hard rubber discs are of the same or nearly the same 
diameter as the inner diameter of the box, while the soft rubber rings are of 
smaller diameter. The inner periphery of the soft rubber rings is, by pre- 
ference, V-shaped. 
aperture through the middle, while he prefers the outer dises to be solid. The 
space contained within the rings and discs acts as an air buffer. The spaces 
between the outside of the rings and the sides of the box may be filled with 
woollen waste or other suitable soft material. 

304. C. DEFRIES, Houndsditch, London, “ Securing the safety of persons travel- 
ling by railways.” — Dated 3\st January, 1866. 

Che First part of this invention relates to means of communication between 
passenger and guard in railway trains and the latter with the engine driver. 
The Second part of the invention relates to means for enabling the guard to 
pass from his van to any part of the train while in motion ; and the Third part 
to apparatus for fastening the doors of carriages when closed, and releasing 
them in order that they may be open when required. The patentee attaches 
to the roof, as near one edge thereof as possible, a signal composed of a plain 
piece of wood or metal, or (which he prefers) a glass or lens set in a strong 
metal frame. This signal pivots on one of its ends, and when not in action is 
either held in a vertical position by means of a spring catch, or is pushed into 
a socket or rest by the guard after it has performed its duty asa signal. But 
when signalling it projects beyond the top edge of the carriage, and thus shows 
the guard where his services are required. When the spring catch is used it 
holds the sigual in a vertical position until it is caught by a lever, also in con- 
nection wit the detent of a spring roller, from which a chain, cord, or wire, 
passes to an alarm (of the ordinary character ‘of a clock alarm, but of greater 
power) placed in the guard's van. A signal is placed at every compartment of 
each carriage of a railway train, and inside each compartment hangs a pulley, 
or it may be, if preferred, a knob, lever, or crank, which is connected with the 
signal, and, consequently, with the alarm apparatus, and it is so placed as to be 
within reach of every passenger in the train. When a passenger pulls at the 
pulley, presses the knob, or turns the lever or crank, the lever before mentioned 
retires from the spring catch, which, till then, holds the signal in a vertical 
position, and the latter falls by its own weight, projecting over the carriage 
Toot; at the same moment the lever will have lifted the spring, and this latter 
acting upon the chain, cord, or wire, releases the spring or hammer of the 
alarm in the guard's van, who, at this intimation, looks along the edge of the 
roofs of the carriages forming the train, and the projecting signal indicates the 
carriage and compartment from which the alarm has been sounded. At night 
lamps placed in a line horizontally even with the signals when they are in 
projection, and cast a strong light on the signal when it has fallen. The Second 
part of the invention is required because bridges over the permanent way of 
Liritish railways and other erections at its sides are so constructed as not to 
permit the passage of the guards of railway trains along the sides of the 
vehicles composing such train, in order that they may ascertain the cause of 
any alarm or signal given without danger of being crushed. To remedy this 
defect the patentee furnishes the guard's van and every carriage of a train with 
a sliding panel or door, opening either in the middle or at either side of each 
carriage at the ens thereof in combination with a bridge or suspended bridge 
of sufficient length to span or nearly so the interval between the carriages 
when they are coupled up. The panel does not come lower than the seat of the 
passenger, so that the latter merely rises to permit the guard to step over it, 
who will touch a spring bell before opening the door in order not to alarm the 
passengers by his sudden appearance among them. There are guide cords of 
elastic material so placed on each carriage that when the guard lets down the 
bridge, he can affix the end of the cord which is furnished with a hook into a 
staple in the opposite or fronting vehicle ; or the bridge may be dispensed with, 
and in such metal projections are fitted to the projections of each carriage, 
immediately or nearly over the coupling chains, on which the guard steps, being 
supported by the guide ropes or straps, which, being of strong but elastic 
material, are always sufficiently rigid to steady him while he opens the sliding 
pane! before him. The Third part of the invention relates to securing the 
doors of railway carriages when in motion, and thus preventing the numerous 
=_— which arise from passengers leaving a train before it has ceased to 

e. 
307. C.. E. GIAJOLA, Birmingham, “ Railway and other lamps.”—Dated 31st 
January, 1866. 

These improvements have for their object to increase the light by a peculiar 
mode of supplying air to the centre of the flame. means by which the 
patentee proposes to effect this object are as follows :—At the side of the lamp 
he fixes in a perforated case a fan, the vanes of which are set at an angle with 
its shaft, to be impelled by the air passing through the perforations when the 
carriage is in motion. By preference he places this fan at the front of the 
lamp, in which case the air propels it by impinging on the vanes in the direc- 
tion of its action of motion. Upon the axis of the fan above described, which 
he denominates the outer fan, he also mounts a blowing fan the vanes of which 
are at right angles to the axis of motion. This fan is inclosed in a flat circular 
box, at the bottom of which there is a perforation where a blow-pipe is fitted 
down which the air is impelled as the fans rotate. This pipe is carried down 
through the centre of one of the oil ducts through the wick-holder, and termi- 
nates and open in the inner tube of the wick-holder, and thus an addi- 


He forms the inner discs of each apparatus with an | 








pecially with nitric, oxide, nitrogen, hydrogen, or carbonic oxide, Secondly, 
he claims, in an apparatus necessary for making use of gaseous agents, the 
combination of air-tight rollers to receive substances into an atmosphere of 
gases, and to deliver them from it with any known hanical ar 
applicable to receiving the substances from the entering and delivering them 
to the issuing rollers.. Thirdly, he claims to edulvorate fibrous substances by 
means of the combination of pairs of rollers (as described) fluted in any manner, 
or plain, and with or without a vertical or horizontal oscillating motion, 
between which the substances pass to a succeeding pair with a current of air or 
of liquid, or of both, passing through the substances whilst occupying the space 
between a pair of rollers and the pair next to it. Fourthly, he claims to 
separate fibrous substances from masses or bundles of filaments into fibres or 
threads by means of the combination of a swift having any form of surface 
with a‘*‘ running nip,” which consists of one or more rollers, or of an endless 
sheet running on rollers, the surface of which endless sheet or rollers travels at 
about the same speed as the surface of the swift, and in contact with it. 
Fifthly, he claims | ing fibrous subst by means of skeleton swifts, 
whose surfaces consist solely of rods which are stretched from side to side, as 
described, which swifts he substitutes for, and which act the part of, the swift 
and workers in teazers and carders, Sixthly, he claims preparing vegetable 
fibres and matter for their uses by submitting them to the action of known 
agents in closed cisterns containing liquids at a low heat (under two degrees 
Centigrade), but under pressure of air or of liquids, all as described and repre- 
sented in the drawings. 

268. W. JUSTICE and E. GUILD, Dundee, “ Improvements in softening fibrous 
materials and in the machinery or apparatus connected therewith.”—Dated 
27th January, 1866. 

The machinery by which the improved softening is effected consists of a 
strong iron frame, through the central part of which a shaft capable of being 
rotated passes, In the front of the machine another revolving shaft passes, 
this being the prime motion shaft; on one end of this shaft belt pulleys for 
driving the same are fitted. At the end opposite to that on which the driving 
pulleys are fixed a bevel pinion is secured, which gears into a similar bevel 
pinion on a cross shaft ranning outside the frame at right angles to the afore- 
said mentioned shafts. The central part of this cross shaft has a screw worm 
cut on it for driving a corresponding tanvent wheel fixed on the central shaft 








| of the machine, to which a spur wheel is also fixed. Around the upper part 


of the frame in a circular line the several sets of softing rollers are arranged, 
« pinion being keyed on each one of the lower rollers of each pair. At the 
back of the machine a shaft extends, across to which the cranks are fixed, one 
of these being attached by a connecting rod to a variable disc crank, the other 
to the cross shaft carrying the screw worm. The first motion shaft nas a spur 
pinion on it for putting in motion the crank disc, and is fitted with a frictional 
clutch, so that the crank disc may be disengaged and left still while the other 
parts of the machine are at work. Provision is made for the introduction of 
chain wheels, so that the speed of the reciprocation of the crank shaft, and the 
other motions depending thereon, may be varied to suit the requirements of the 
material under treatment. By means of this last-mentioned part of the 
mechanism a corresponding reciprocating movement is imparted to the tangent 
screw, which, as it is reciprocated, causes a corresponding retation backwards 
and forwards of the spur wheel, by which a similar alteration is imparted to 
the softening rollers. This last arr t is intended to effect the more 
perfect softening and separation of the fibres in the coarser parts of the material 
under treatment. 


271. S. COOK and W. H. HACKING, Bury, Lancashire, “ Apparatus for sizing 
or preparing yarns or warps to be woven.”— Dated 27th January, 1866. 

This invention consists in the application of an improved cavity or double- 
cased cylinder for drying warps or yarns after they have passed through the 
size. This cylinder is made with an inner and outer case, having a space or 
cavity of about six or eight inches between them, which cavity is supplied with 
steam by means of bollow radial arms or steam ways cast all in one piece, so 
as to deliver the steam direct into the cavity or steam chamber, and thus 
prevent a large amount of condensation. By this means the patentees are 
able to make cylinders so large in diameter that one cylinder will do the work 
much more economically than the ordinary two cylincéer machine, and also 
enable two or more warps to be dried after sizing. In connection with the 
cylinder, instead of using a guide roller for the return of the yarn after passing 
round the cylinder, they apply a revolving cage or frame, inside of which they 
place a fan driven at a high velocity, which arrangement materially assists in 
drying the yarn. They also adopt the system of placing a falling or tension 
roller or rod between the cylinder and the weaver's beam to preserve an uniform 
tension of the yarn when the machine is suddenly stopped, this roller or rod 
being placed in such a position that it acts on the yarn or warp after the same 
has been dried, in addition to the usual method of placing the tension roller at 
the back of the machine between the saw box and the back beam. They make 
the top of the back creel of a curved form, by which they are enabled to let the 
yarn from each beam impinge on the top of the others, instead of passing 
under and over, and thus securing a better sheet, steadiness of motion, and 
greater facility in piecing broken ends. 


282. a R. HARRIS, Manchester, “ Healds or heddles.”—Dated 29th January, 





This invention cannot be described without reference to the drawings. 

293. S. B ARDREY, S. BECKETT, and W. SMITH, Manchester, “ Apparatus for 
grinding or glazing spindles for preparing and spinning machinery, &c.”— 
Dated 30th January, 1866. 

! This invention consists in the application of two or more rotary stones, emery 

rollers, or other grinding surfaces, acting simultaneously against the spindle 

or shaft to be ground or glazed. These grinding surfaces the patentees mount 
upon shafts, which are capable of swivelling upon centres, whereby the said 
grinding surfaces can be caused to approach towards and recede from each 
other, and thus, in the case of tapered spindles, the grinding surfaces are 
adjusted to the varying diameters thereof. In order to cause this adjustment 
to be self-acting, they employ a ‘‘shaper plate,” which, by acting upon rods 
and levers, causes the shafts of the grinding surfaces to swivel, as before 
mentioned. These shafts they also mount in adjustable bearings for the 
purpose of allowing them to be moved bodily as the grinding surfaces become 
worn. The spindle or shaft to be ground they place in a chuck by which it is 


held, the said chuck being constructed in separate parts, which allow a double 
oscillation, and thus prevent the liability of bending the spindles. The grinding 
surfaces they place in a direction to act upon the spindle or shaft at right 
angles to the axis thereof; or even dispose them to act upon the spindle or 





| state, as described. 


8. J. BULCOCK and J. BULCOCK, jun., Burnley, Lancashire, ‘‘ Looms.” —Dated 

lst February, 1866. 

invention relates to the taking-up motion in looms for weaving, and the 
improvements consist in the application of a spiked roller, or a roller having 
small pointed pins projecting from its surface, for the cloth or fabric to pass 
over or under and hold thereon, in addition to a plain roller, in substitution of 
the ordinary taking-up roller, both rollers being geared together by toothed 
wheels so as to rotate at or near the same surface speed. By this invention 
the inventors dispense with the use of emery, sand, glass, or similar subsiances 
which are now applied to the surface of the taking-up roller to produce adhe- 
sion or hold on the cloth or fabric.—Not proceeded with. 
423. J. J. HARRISON, Broughton, Lancashire, and E. HARRISON, Balham, 
S , ** Looms.”—Dated 2nd Fi , 1866. 

This invention relates, First,to that part of the loom termed the picking 
motion, and is designed for the purpose of dispensing with the picker and 

pp in now employed, and substituting in lieu thereof a novel 
and improved arrangement of mechanism that shall give a more perfect and 
regular pick without the liability of floating the shuttle; and, Secondly, the 
invention relates to an improved arrangement of ism in connection with 
the improved picking motion employed for retarding and checking the shuttle 
on its being received by the shuttle box. 


Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
266. J. SPENCER, Doncaster, ‘* Machinery for rolling and clod-crushing.”— 
Dated 27th January, 1866. 

This invention consists of improvements in the form and construction of 
rollers for crushing clods and preparing the surface of the land for seed drilling 
and the like. The improvements are effected partly in the form of the 
periphery of the rollers, and partly in the mode of constructing the implement 
therewith. The cylinder which forms the roller or crusher is divided into a 
number of sections or narrow wheels, mounted upon a central axis, and turning 
thereon ; the axes may be either fixed or allowed to revolve partially with the 
roller, but in either case the roller sections or wheels are free to rotate inde~ 
pendently of each other. Their peripheries are formed with spiral or angular 
ridge and valley surfaces, being from right to left in one wheel, and from left to 
right in the next al ly, thereby producing a zig-zag or ridge and valiey 
surface of the land both longitudinally and transversely. For crushing clods, 
where the transverse section of the land is ridge and valley to commence with, 
as in the case of earthed up potatoes where it is desirable to preserve such 
surface, he makes the wheels of unequal diameters, dividing the scrics by small 
spiked wheels or rollers. 


Class 5.—BUILDING.—None. 

















Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
283. J. SNIDER, jun., Lamb’s Conduit-street, London, “ Breech loading fire-arms.” 
—Dated 29th January, 1866. 

This invention relates to those kinds of breech-loading fire-arm: in which the 
solid breech-piece is hinged to the barrel, or to the shoe by which the breech- 
loading apparatus is carried, by means of a longitudinal bar or pin, or other 
analogous contrivance. In all such cases in which the solid breech-piece is 
employed for the purpose of withdrawing the cartridge case after discharge, 
that object is effected by turning over the solid breech-piece, and thus opening 
the breech chamber (in which operation the said bar or pin acts as a hinge), 
and then drawing back the breech-piece (the solid bar or pin serving as a guide) 
until the cartridge case is withdrawn by means of the contrivance connected 
with the breech piece for that purpose. In the methods of construction hitherto 
adopted it has been necessary to push the solid breech-piece to its original 
position preparatory to closing the breech chamber. The present invention 
consists in arranging a spiral or other suitable spring upon or in connection 
with the said bar or pin, so that upon, the solid breech-piece being relieved 
from the pressure by which it is pulled back for the extraction of the cartridge 
case fron the barrel, it will be pushed or drawn by the recoil of the spring 
into its original position, and be placed in perfect coincidence with the breech 
chamber, and ready for closing the same by being simply turned upon the said 
pin or bar as a hinge. —Not proceeded with. 

298. C. O. STAUNTON, Chelsea, London, “ Ordnance and carriages, &c.”—Dated 
30th January, 1866. 

This invention consists, in the First place, in constructing ordnance with a 
central lug on the underside thereof, such central lug having an aperture in it, 
through which is passed a pin or axle, inserted in the sides of the carriages, and 
serving as a pivot for the gun to turn upon, in order to adjust it to its required 
elevation. This central lug is substituted for the,ordinary trunnions, aud is 
inserted in the central opening of the carriage, which is not required to be of the 
same width or length as usual, and thereby admits of a diminution of width in 
the carriage, with an increase of solidity and strength proportioned to its size. 
The invention consists, in the Second place, in substituting for the ortinary 
screw and other apparatus for elevating the gun, a pair of eccentric discs, 
mounted on a cross shaft at the rear end of the carriage, on which discs the 
breech end of the gun rests, and is raised as required by turning the shaft so as 
to increase the distance of the supporting parts of the discs from the centre of 
the shaft.—Not proceeded with. 

299. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Revolving 
Jire-arms.”—A communication. —Dated 31st January, 1866. 

The chief object of these improvements is the adaptation of that class of 
smali arms known as revolving pistols to the firing of metallic cartridges, and 
the improvements consist chiefly in the employment of an adjustable recoil 
block at the back of the revolving breech, and in the construction and arrange- 
ment of the extraction for withdrawing the empty cases from the brecch.— 
Not proceeded with. 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, dc. 

292. E. R. WETHERED, Belfast, “ Stands for bassinettes or child's cots.” —Dated 

30th January, 1866. 

This invention consists in the means of supporting a bassinette or child’s cot 
upon a stand, so as to render it susceptible of a vibratory or rocking movement. 
The support is afforded by means of several elastic or spring slats or cords or 
attachments stretching across and along or depending from the sides, and from 
one or both ends of a horizontal frame raised upon legs above the floor or 
ground, upon or to which slats or cords or attachments the bassinette or cot is 
set or fastened. The frame and legs may be made of a metal, wood, or other 
suitable material. 

306. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “‘ Lamps.”—A com- 
munication.— Dated 31st January, 1866. 

This invention relates to the application of oxygen to lamps for increasing 
their lighting power. This is done by forming the lamp with a cavity for con- 
taining oxygen which flows through the tube serving ordinarily for the passage 
of theair. The upper ends of this tube is partially closed by a plug bored with 
holes through which the oxygen is spread over the burning wick or flame, 
thereby increasing its brilliancy. In cases where this is practicable, a tube, 
communicating with a reservoir of oxygen, may be used instead of the cavity 
in the lamp. -Not proceeded with. 








Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparatwns, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

269. T. DRANE, Cockermouth, ‘‘ Manufacture of coke.”—Dated 27th January, 

1866, 


This invention has for its object the preparation of coke so as to render it 
more suitable for the purposes of iron smelting, and consists in obtaining the 
saline constituents of sea water by evaporating the same over coke ovens, and 
in the employment of the brine or residue or saline constituents in conjunction 
with bituminous or cokeing coal.—Not proceeded with. 





Class 9.—_ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 

Including all Specifications not found under the preceding heads, 

104, A. H. HART, Gresham-street, London,‘ Fasteners for binding papers, &c.” 
—Dated 12th January, 1866. 

This invention consists in forming the said fasteners of strips of metal bent 
into the form of the letter T. In using the said fasteners the parallel aud 
pointed ends are passed through the papers and turned out or clenched, and the 
papers are thereby secured together. 
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110. J. C. THOMPSON, Greenwich,“ Apparatus employed in the combustion oy 
gas in gas stoves and burners employed in heating and cooking.” —Dated \3th 
January, 1866. 

For this purpose the patentee employs a chamber, into the interior of which 
mixed therein with atmospheric 

air. This mixing chamber consists of forming an 
annuiar chamber, the top of which is covered with a ring of finely perforated 
metal or wire gauze, on the upper surface of which the mixture of gas and 
atmospheric air is burnt. The bottom of this annular mixing chamber is 
closed with a plate of metal having suitable apertures therein for the purpose 
of admitting atmospheric air to the annular chamber to become mixed with 
the gas therein. This chamber is placed at the lower part of a suitably formed 
case or cylinder of sheet iron, or other suitable material, in the interior of 
which is fixed a conical tube, the lower and larger end of which fits within and 
is fixed to the outer case or cylinder a short distance above the mixing chamber. 

To the interior of this conical tube, and at the upper and smalier end thereof, 

is fixed another conical tube, the lower and smaller end of which descends a 

short distance below the surface of the wire gauze or perforated metal above 

which the moisture of gas and atmospheric air is burnt, The atmospheric air 

between the two conical tubes becomes highly heated, and thereby induces a 

current of air over the flame, and down between the inner conical tube and the 

mixing cnamber, and thence up the inner conical tube, whereby the flame is 
caused to descend, and a more perfect combustion of the gas takes place. The 

tmospheric air is p d rising to an objectionable degree from the lower part 
of the case or cylinder by means of a diaphragm of wire gauze or perforated 
metal. 

123. H. GOTTHEIMER, Hampstead-road, “ Protectors for watches, portmonnaies, 
&c."”—Dated 13th January, 1866. 

This invention cannot be described without reference to the drawings. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


IMPROVEMENT IN THE IRON TRADE: Reports brought to Birming- 
ham Yesterday : American Prospects : Effects of the Lowering of 
Discount—IRnon AND COAL IN East WORCESTERSHIRE—HARD- 
WARES : General Amendment : Localities Specified—Locau FalIt- 

uRES : Small Concerns — JoIntT-STocK CONCERNS: Their Divi- 

dends—MIDLAND BOILER INSURANCE AND INSPECTION CoM- 

PANY: Engineer's Report ; Ten per Cent. per Annum—REAPING 

MACHINES IN THE VALE OF EVERSHAM: They are an English 

Tnvention—StTorInG OF PETROLEUM IN BIRMINGHAM: Oppposi- 

tion to; it. 


Tue happy change in the money market is exercising a very 
gratifying influence upon the iron and other trades of this district, 
as compared with the state of things before last week’s reduction. 
Inquiries are now being made which lead to the inference that a 
good trade may soon be confidently expected. The inquiries are 
not confined to the home market. Chief amongst those that are 
being made on export account are some from America, and from 
agents who do business with New York. Such persons are asking 
for preference in orders that < ! expect to be able to forward 
within the current two months. They desire to clear off the stocks 
at present in hand, as nearly as possible, before they give out 
fresh specifications of much value, but they promise to make 
requests on United States account that, if they should be realised, 
will combine to produce the best fall trade on Transatlantic 
account that has experienced for several years past. The 
home market is encouraging in respect of the general qualities 
and descriptions, the demand for which is largely infl d at 


anaes See been appointed trustee. Mr. Gardner's liabilities 

are not very heavy. 

Mr. ‘Thomas Burton, nail manufacturer, of Great Bridge, has 

offered a composition of 5s. in the pound, which has also 

—— The trustee in this case is Mr. Henry Andrews, of 
A small failure in the lock trade, at Willenhall, is also announced 

—that of Mr. Jabez Hall, rim lock-maker. The liabilities will 





not exceed £1,000. “ 
The interim dividend of the Birmingham Wagon Company will 

be at the rate of 10 per cent. per annum. nee 
A dividend at the rate of 10 per cent. per was d 


and paid by the Midland Boiler Insurance and Inspection Com- 
pany at its meeting in Wolverhampton on Wednesday afternoon; 
the report of the secretary and the engineer respectively, will be 
given in our next. 4 
A dividend at the rate of 5s. per share for the half- ending 
the 30th of June, has been declared payable on the Ist of September 
to the shareholders of the Webvechampten and Staffordshire 
gy hem oy y 
The directors of the Bilston District Bank in Wolverhampton 
(Market Place) have declared a dividend for the half-year at the 
rate of 5 per cent. per annum, and a bonus of 24 per cent., both 
payable on September Ist. 
he farmers in the Vale of Eversham have suffered inconve- 
nience and loss by the scarcity of harvest labour this season: We 
have heard of more than one case where 12s. an acre had to be 
paid for reaping, coupled with a supply of seven or eight quarts of 
cider per diem for each man. These terms have been so sternly 
insisted upon by the harvesters that several new reaping machines 
have appeard in the district. As an illustration of the advantage 
of this mode of reaping, a farmer calculates that after allowing 6s. 
an acre for the work done he has his machine for nothi In one 
season it has paid itself, and something more. This simple fact 
may be of service to sceptical farmers who have to contend with 
the diminished amount of manual labour and its in and 
increasing cost. Relative to reaping machines, Mr. W. 8. Under- 
hill, machine maker, of Newport, Salop, writes as follows :—‘‘ It 
is a general impression that We are indebted to the Americans for 
the invention of the above-mentioned most useful machine, and it 
is certainly true they brought it prominently before the notice of 
the public at the Exhibition of 1851. But if any of your readers 
who take interest in first inventions will refer to ‘the Mechanics’ 
Magazine of November 12th, 1825, they will find a Mr. Ogle, a 
schoolmaster, made a model of a simply-arranged reaper in 1822, 
and that Thomas Brawn and Son, of Alnwick, made from it a 
machine, and advertised, in 1823, that they were prepared to 
supply them, but neither makers nor inventor got much sym- 
athy, for the first machine did not sheave the grain, and there- 
‘ore was instantly condemned. A tilting platform was then 
added (just as now used); it was tried again in a field of barley, 
which, it is said, it cut and laid out in sheaves extremely well, at 
the rate ‘of fourteen acres a day,’ but after all it came to an un- 
timely end, for the Messrs. Brawn were threatened with death by 
the labourers of that day if they persisted in its introduction.” 
The question of the storing of petroleum in Birmingham is 
under discussion in that town. essrs. Holden and Sanders, 
varnish manufacturers, of Bradford-street, applied for a license to 
store 600 gallons of petroleum. The sub-committee of the borough 





this time of the year by the harvest prospects. 

Yesterday (Thursday), in Birmingham, ironmasters of large and 
prolonged experience were saying that if fine weather should be 
maintained up to the close of the week, we must have a good home 
trade in a short time. One firm of this class reported that they 
had received more orders in the past three weeks than during any 
similar period since this year began. Orders that had been 
received on colonial and South American account in particular, 
had some of them been held by agents as long as was possible till 
they had to be given out even before discount was reduced; and now 
so sensible a reduction is being experienced specifications are here 
and there reaching makers’ hands that consumers had expected 
were placed long ago. The improvement has reached North 
Staffordshire as well as South. In the first-named district it is 
visible mostly in the export orders forwarded from Liverpool; and 
it has led to half-a-crown more than would have been accepted 
last week being now refused in that district for certain qualities 
of pigs. Whatever the improvement may, however, have been, it 
is not sufficient yet to give one day a week more to the men not- 
withstanding the stoppage of the mills and forges in the Middles- 
bro’ district, an event which has not led to any increased activity 
in Staffordshire. The best that can be said is that trade is being 
resuscitated—that is, beginning to put forth some signs of life. 

From the East Worcestershire district we learn that affairs 
have become more cheering, and it is hoped that the worst has 
passed away. The demand for pig iron is sluggish, but producers 
cannot give way much in price on account of the high rate of ma- 
terial. The coal trade is rather brisk, and larger quantities are 
being sent off by rail for locomotive and other purposes. 
Ironstone the produce of the district is firm at our last quo- 
tations. 

The general hardware trades of Birmingham and the surround- 
ing districts are all beginning to revive a little, and a steady though 
slow advance is confidently anticipated. The Birmingham manu- 
facturers are all doing slightly more in nearly every branch, and 
where the improvement has not actually begun, there are the in- 
quiries which invariably lead to business. Now, also, persons 
who owe accounts are commencing slightly to relax their hold of 
the money which has been unduly withheld during the 10 per 
cont. reign, and for the want of which manufacturers have been 
so much inconvenienced. In Wolverhampton, orders for hollow 
ware and japanned goods are more numerous for the United 
States and colonial markets, and edge tools and steel toys are in 
somewhat greater request. The lock trade is pretty much as last 
reported, and the workmen are engaged full time. The brass- 
founders are rather busier, an advance in metal being generally 
expected. Copper is quoted (best selected) £84 per ton, sheet 
brass, 9d. per lb., and brass wire 8jd. per lb. Spelter has changed 
hands this week at £19 per ton. 

At Willenhall the lock makers are as a rule slack, but symptoms 
of improvement are observable this week, and the trade of the 
town promises speedy recovery. The strikes among the Clyde 
shipbuilders have interfered with some branches of the home 
trade, and the demand from East India has for some time been 
under the average. The colonial trade is quieter, and there is 
little doing for the continental markets. The improvement in the 
money market, has, however, tended already to stimulate busi- 
ness here, and the inanufacturers speak hopefully of the prospects 
of trade. The Bilston japanners have a moderate supply of 
orders for coal vases, and the tray makers, though not fully em- 
ployed, experience a slight improvement in the demand this week. 
A new blank tray ry of considerable size, will shortly be 
erected in Dudley-street, by Mr. J. Motlow, of Pipe’s Meadow, 
who has an old-established and extensive trade. At Wednesfield 
the makers of rabbit and vermin traps, altbough not busy, have 
rather more orders than last reported, and the key makers are a 
shade busier. At Wednesfield Heath there is also a somewhat 
improved demand for wrought and cast ironmongery. The Dudley 
trades are more active this week. There are some fair contracts for 
anchors and chain cables in course of execution, and the rivet, 
vice, and anvil makers are better employed. In the nailing loca- 
lities of Sedgley, Gornal, and Gospel End the nail makers are 
tolerably well! engaged. 

The reduction of the rate of discount has had the effect of 
checking the suspensions and failures that were become frequent. 
Oaly the following have been announced since our last :— 

Me. Robert Gardner, of Westbromwich, boilermaker, has made 
his creditors an offer of 7s. 6d. in the pound, payable by instal- 
m2nts, which has been accepted. Mr. Thomas Cooper, of West- 





insy committee reported in favour of the application after 
visiting the premises, where they found a large vault arched over 
at the bottom of the yard, having wooden ventilators in it, 
and twelve or fourteen yards from any other building. The 
meeting of the committee, at which the sub-committee’s report 
was considered, was attended by neighbours to the applicants, 
desiring that the requested permission might not be granted. The 
chairman, by his casting vote, the applicants a license for 
300 gallons. At the meeting of the town council on Tuesday, 
a memorial from the inhabitants of Bradford-street and Warwick- 
street was presented to the council, praying that the recommenda- 
tion of the committee might not be confirmed. They did this on 
the grounds that petroleum was in itself dangerously inflammable, 
and in case of fire would be likely to cause much sacrifice of life 
and property; that the storing of it would increase the insurance 
risk of the owners and occupiers of surrounding property, and 
that petroleum caused an effluvium which was unpleasant and 
likely to prove a nuisance. They also urged that the building 
erected by Messrs. Holden and Sanders was not of a suitable 
character. The memorialists suggested that no building used for 
the storing of petroleum should be within a less distance than 
fifty yards from other buildings. The memorial was referred to 
the borough inspection committee, with instructions to report 
thereon to the council. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Tue Iron TRADE: Favourable Effect of the Reduction in the Rate 
of Discount : Contracts for Railway Iron : The Foreign Demand 
~-THE Pic IRon TRADE -TIN PLatEs : Tolerably Good Inquiry— 
STEAM AND House CoaL TRADES—-MONMOUTHSHIRE WAGON 
Company (Limitep)—Re Ruos Hair Iron Company— New 
Docks AT CARDIFF—ABERDARE RatLway Company—LLan- 
TRISSANT AND TAFF VALE JUNCTION RAImLWAY—TAFF VALE 
Wacon Company—HALF-YEARLY MEETING OF THE TAFF VALE 
RAILWAY CoMPANY—THE CROWN PRESERVED CoAL CoMPANY. 


THE reduction in the Bank rate of discount came upon the iron 
trade of this district rather by surprise. Parties here had made up 
their minds for it to last at least another week, and, therefore, 
the reception of the intelligence created quite an unexpected 
pleasure. It has already had the most beneficial effect in pro- 
moting a feeling of confidence, and removing that extra cautious- 
ness and distrust which of late has been so much engendered. A 
few orders have been given out on home account, but not to any 
noticeable extent; still there is not the slightest doubt but that 
the present easement in the money market will be taken advan- 
tage of by home purchasers in bringing into the market those 
specifications which are of the most pressing character. For some- 
time back a want of iron has been greatly felt by a number of lish 
railway companies, but the existence of commercial difficulties 
which made money so dear prevented their entering into trans- 
actions. Now that the evil is partially removed, makers are 
looking out for the placing of some good home contracts for rails, 
and there is every probability that in the course of a month 
transactions will once more begin to assume something like an 
active tone. It is satisfactory to find, after so long a period of 
depression, that the foreign trade is beginning to evince signs of 
greater briskness; in fact, the improvement that has already taken 
place is encouraging, although the orders that come in are not 
sufficient to make any material alteration in the general operations 
of the various works with which this district abounds, and which 
at present are not fully employed. The American demand is 
looking hopeful, and there is every indication of a good trade 
being done in the course of the next three or four months. 
Freights to New York have fallen 2s. per ton since the end of last 
month. The prosperous state of Canada and the other provinces 
of British North America, together with the good understanding 
which exists between them and the mother country, has been 
productive of the greatest confidence in the commercial circles of 
that portion of the British dominions, and it is expected that, 
now the financial pressure is not so great as it was, capitalists will 
enter the market with more spirit. In the South American trade 
things are going on pretty fairly, except with Mexico, whose 
internal difficulties have checked the inquiry which set in from 
that ee time since. a the —— of 
Northern Europe continues encouraging, an e ific policy of 
the Emperor Napoleon will alike tly iafeniee ¢ eciaediions 
with those markets as well as with those of Southern Europe, from 
which a few orders have been received. In the demand for pig 





signs of an improvement, but not to the 


extent anticipated by some parties; quotations continue nominal. 
is no to note in the demand for tin plates, 
which is tolerably with prices about the same as last 


The steam coal trade, inland and foreign, continues active, and 
for house coal there is an improved inquiry, with an increasing 


trade. 
At the twenty-third half-yearly eaostion of the shareholders of 
the Monmouthshire Wagon ye aed (Limited), held at New- 
port, a dividend for the past year was di at the rate 
of 8 per cent. per annum, being at the same rate as for the pre- 
vious half-year. 

The chief clerk, on the application of shareholders in the Rhos 
Hall Iron Company, has revoked the appointment of Mr. George 
Scott, as official liquidator of the concern, and the matter is 
now to be taken on appeal before the Master of the Rolls in 


n. 

tions have commenced with regard to the New Bute 
Docks at Cardiff. iles have been driven into the ground to 
indicate the site of the new basin, and in the course of a few days 
ballast tipping will commence for the formation of the new low 
water pier. The plans have been submitted to the Board of 
Trade, and immediately they are approved of the works will be 
proceeded with vigorously. 

At the half-yearly mee’ of the shareholders of the Aberdare 
Railway Company, held on Tuesday, Mr. J. Poole, chai a 
dividend was declared for the past half-year at the rate of 10 per 
cent. per annum, 

The half ray et ting of the p ters of the Lian- 
trissant an ale Junction Railway Company was held on 
be mare fp Mr. J. Poole in the chair, when the following report was 
adopted : —“* Your directors are glad to inform the proprietors that 
Ces ie io Parliament, intimated in their fast 

io dw 


report, was 
the last session, and has been successful. The 
Act obtained received the royal assent on the 23rd of July na 
and by it powers have been granted for making railways that wi 
afford an unbroken narrow gauge communication between the 
extensive coal fields west of your line and the ports of Cardiff 
and Penarth.” 

The twenty-sixth half yearly general meeting of the shareholders 
of the Taff Vale Wagon Company was held on Tuesday, when Mr. 
J. Finch presided, in the absence of Mr. E. J. Hutchins through 
illness. The following report was read and adopted :—‘ The 
annexed half yearly statement of accounts show a balance at 
credit of the redemption fund account of £2,831 15s. 3d. remain- 
ing for investment at the end of the half year. Your directors 
have made arrangements for advancing this sum, together with 
the dividends and interest that have accrued since the 30th of 
June, amounting together to £3,500, to the Penarth Harbour 
Dock and Railway Company, upon the security of their deben- 
ture bonds, for a term of five years, at the rate of five per cent. 
per annum.” 

The sixty-first half-yearly meeting of the proprietors of the 
Taff Vale Railway Company, Mr. J. Poole chairman, was held on 
Tuesday. The chairman, in moving the adoption of the report, 
made a lengthened speech on the position of the com . He 
congratulated the shareholders upon the payment of a dividend at 
the rate of 9 per cent. per annum, notwithstanding the great com- 
mercial crisis through which they had passed, the payment of 
£5,435 as parliamentary expenses, and the loss of £12, 783, incurred 
in the Penarth Dock undertaking, and the placing of £750 to the 
credit of the depreciation fund. He a out the advantages 
which would accrue to the company by the passing of the Llan- 
trissant Railway, which would open up to them a large coal traffic 
to the west of their line. He next referred to the opposition they 
had made to the Bute Dock Bill, and justified the course taken. 
He next passed on tothe Penarth Docks, which he believed would 
eventually prove a good remunerative concern. Mr. W. D. 
Bushell ded the adoption of the report. Mr. J. Perry drew 
attention to the heavy expenses, and expressed a hope that the 
directors would consider, before entering into any more of those 
gigantic schemes, whether they could not be done at a less cost 
than £10,000 a year. After a short discussion the report was 
adopted. Messrs. H. Rudhall, R. Fothergill, and J. Ford, were 
then re-elected directors, when the meeting was made special, and, 
on the proposition of the chairman, it was resolved that the direc- 
tors be empowered to raise £76,000, at a rate not exceeding five 


r cent. 

At the half-yearly meeting of the Crown Preserved Coal Com- 
pany a dividend was declared at the rate of 8 per cent. per annum 
for the past half i" after carrying a handsome balance to the 
depreciation fund. The company’s works, which are situated 
near Cardiff, are in full operation, and the demand for patent fuel 
continues to increase, 


SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 


THE Giascow Pia IRoN MARKET—SHIPMENTS OF THE WEEK- 
MANUFACTURED IRoN—IRON Goops EXPORTED DURING THE 
PAST WEEK—COALS AND THE SHIPMENTS OF THE PAST WEEK— 
Cotton YARNS AND PIECE AND PRINTED Goops—Tne CoaL 
AND IRON TRADES—LAUNCHES DURING THE Past WEEK —THE 
REPORT OF THE NorTH British RarLway ComMPANY—DREADFUL 
BoILeR EXPLOSION NEAR GLASGOW —EXTRAORDINARY SPEED OF 
Two CLYDE-BUILT STEAMERS, 

THE pig iron market has been rather firmer, with prices improved, 

since this day week. At this time 52s. 3d. and Bos, 4}d. cash is 

being paid. Quotations are as follow:—Pig iron, Mixed Nos. 

Warrants, 52s. 44d. to 52s. 6d.; No. 1, G.M.B., 54s. to 54s, 3d.; 

No. 3, 51s. 9d. to 52s, 3d.; Gartsherrie, No. 1, 64s.; Coltness, 

No. 1, 62s.; Glengarnock (at Ardrossan), No. 1, 59s. 6d. 

The shipments of the week are still below those of the corre- 

— week of last year. Foreign and coastwise were as 

OollOW :-—— 


























Ports. Foreign, Coastwise, — 
Tons. Tons, Tons. Tons, 
Glasgow ss «2 + 1,415 oe 1,568 2,983 oe 1,876 
Port Dundas... .. _- or) - — . 65 
Rowling «. «+ «« _- oe 395 395 eo 920 
Greenock oe oe 300 _ . 300 oe 180 
Ardrossan ee 700 2,807 oe 3,507 oe 5,100 
Troon «+ oe - -~ ee _ ee 270 
Ayr an ae. ss 485 ae 240 
Grangemouth* 1,955 oe 551 oe 2,506 es 2,031 
oe ce oe 2800 ee 20 oe 2,820 oe 3,057 
Alloa & Charilest’nt 230 90 oe 320 oe 90 
Bo'ness} .. os o- - ee 41 oe M41 ee 295 
Burntisiand .. - + No return. .. = ee 348 
Total .. «. 7,400 ++ 6,057 13,457 «+ 5,072 


In manufactured iron there is a very quiet market; prices rather 
in favour of buyers, but without any material alteration. Iron 
exported to the following ports last week:—From Glasgow to 
Batavia and Samarang—galvanised, 10 tons, sheet, 10} tons; to 
Bombay—castings, 54 tons; cast hollow-ware, 1 ton; wrought 
standards, 10} tons; malleable tie bars, 1114 tons; two Bordeaux— 
pig, 800 tons; to Buenos Ayres-~bar, 41} tons; cast hollow-ware, 3} 
tons; galvanised, 464 tons; hoop, 58 tons; sheet, 64 tons; to Colombo 
—bar, 22} tons; plate, 2} tons; sheet, 3} tons; to emerara—pig, 20 


tons; cast fire ranges, £20; ditto, furnace bars, 4 tons; ditto, 
hollow-ware, £21; ditto, pipes, a tons; ditto, plates, 113} tons; 
ditto, £38; wrought, 2) tons; ditto, cane punts, £100; 


sugar pans, 
ditto, nails, { tons; to Dieppe—pig, 275 tons; to Genoa, &c.—cast 
pipes, 68 tons; wrought rivets, 6} tons; Havana—hoop, 134 tons; to 
avre—pig, £110 and 150 tons; cast pipes, 98} tons; to Jamaica — 





* Besides 95 tons sent to Leith for transshipment. 
t Besides 100 tons sent to Leith for transshipment, 
t Besides tons sent to Leith for transshipment. 
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ton; cast hol £794; 
ditto wheels, £15; wrought barge, £750; ditto bolts, £50; ditto 
5 tons; ditto joints, £1; galvanised, 24 tons; to 
wrought, 10) tans, ditto rivets, It galvanised hoop 
ight, ms; ditto rive 4 00) 
wire sho, to Tu ¢ 
we Sins 


nis, &c.—cast pipes, 158 tons; 





hoops, 5} tons. From Greenock to Newfoundland—bay, 10} tons; 
cast manufactures, } ton; to Quebec—pig, 1,210 tons and a quan- 
; wrought, 89} tons. From Ardrossan to Montreal—pig, 700 tons; 
ebec—pig, 700 tons. From Grangemouth to Christion ia—pig, 
100'tons; nhagen—pig, 275 tons; to Dantzic— pig, 625 tons; to 
St. Vallery— 


Be 70 tons; to Rotterdam—pig, 250 tons; t l 
, 122 tons; to Svendborg—pig, 50 tons; to Wismar—pig, 125 
ns; cast, 2 tons. From Leith to Amsterdam—pig, a quantity; 
to Antwerp—pig, a quantity; to Copenhagen— pig, a quantity; to 
re it—pig, 454 tons; to Hamburgh—pig, a quantity; to Rotter- 
dam—pig, a quantity ; to Stettin—pig, a quantity. 
In goals the demand has been very limited and few orders have 
een coming in during the past week. Prices are now reduced in 
nsequence of the reduction which has taken place in the wages 
ot the miners. The following are the prices current: Coals, main 
and common hard, for shipping per ton of 20 cwt. laid down, 8s. to 
9s.; best splint, 8s. 6d. to 9s. 6d.; Wishaw household, for shipping, 
8s. 6d. to 9s. 6d.; dross, laid down, 5s. 6d. to 8s.; household, best 
ty delivered, per wagon of 24 cwt., 11s. 6d. to 14s.; second 
l iffes, per ditto, 9s. 6d. to 13s.; steamboat, per ditto, 10s. 6d. 
6d. ‘The following advices of coal shipments at the prin- 
ports show an amount rather below those of the correspond- 

ing week of last year. The returns are:— 


" Same week 
Coastwise. 1 


Total. 


Ports. Foreign. 











last year. 

Tons. Tons, Tons. Tons. 

Glasgow .. 560 - 2,697 « 3,247 «+ 3,246 
Port Glasgow .. 1,146 «6 os - 1,146 861 
G Ke oe 1,219 «ce oo 252 oe .. 3,471 oe 4,170 
4 Syressn oc ee 586 «2 oe 3,877 ee 4,463 2. «2 4,987 
Troon aa) ae. 06. ee SGD so. ao GER «- 10,230 ee 9,581 
G emouth .. .. 2,603 .. _ - 2,608 .. «. 2,400 
ess oe — 613 613... «oe 1,574 
Total .. .. 8,021 . oe 15,767 oe 23,788 oe 26,819 


Goals exported to the following ports last week:— From Glasgow to 
Buenos Ayres, 30 tons; to Demerara, 375} tons; to Gibraltar, 
295 tons; to Jamaica, 139 tons; to Monte Video, 85 tons; to Ran- 
nm, &c., 100 tons; to Singapore, &c., 405 tons; to Messina, &c., 
tons. From Port-Glasgow to Quebec, 1,146 tons. From 
Greenock to Newfoundland, 214 tons; to Quebec, 1,550 tons. 
From Ardrossan to Bayonne, 224 tons; to Bordeaux, 197 tons; to 
ontreal, 226 tons; to Quebec, 550 tons. From Grangemouth to 
nia, 468 tons; to Dantzic, 760 tons; to Gothenburg, 103 
ms; to Grufswalde, 212 tons; to Lubeck, 384 tons; to Quebec, 
1,200 tons; to Svenborg, 50 tons; to Wismar, 120 tons. From 
Leith to Copenhagen, 80 tons; to Cronstadt, 400 tons; to Hamburgh, 
150 tons; to Rotterdam, a quantity. From Granton to Bremen, 
tons; to Cronstadt, 660 tons. 
**@Our cotton market has been quiet during the past week, and the 
quotations show but slight variation in prices. 

The agitation among our coal and ironstone miners still exists 
to a certain extent in almost every district. The great aim of the 
workmen appears to have been the reduction of stocks, and in their 
efforts they have been very successful. Year after year the coal 
iiasters have had abundance of coal on hand at the end of the 
summer months to meet the extra demands for winter; but at the 

resent time the stores are, comparatively speaking, far short of 

he necessary supply. In every one of the coal districts, not only 
in the immediate counties of Ayr, Renfrew, Dumbarton, and 
Stirling, but also in Lanarkshire, the men are nearly all working 
at the reduced rates, while a large proportion of them are keeping 
down the stocks by the short-time movement, making present 
ifices for future prospects. This is evident from the fact that 
Where 4s. 6d. per day might be earned at the old darg, the 
tricted time (eight hours), where adopted, reduces the workmen 
from 3s. 4d. to 3s. 6d. per day, and an idle day each week. 
ere are, it appears, no such restrictions among the shale miners, 
who are making excellent wages in the oil districts. As the 
colliers who are still earning 5s. per day are now far in the 
minority, the reduction in the meantime may be considered esta- 
blished. The large meeting yesterday of the Larkhall, Hamilton, 
and Wishaw men clearly indicates that they are determined to 
keep up the agitation. At the pig iron works there is no move- 
ment towards an increase of production. Masters are apparently 
keeping back from the manufacture of the article until prices 
warrant a profit, and this they are perfectly aware can only be 
obtained by a continued reduction of stock, which has been allowed 
to accumulate for years. The consumption is now beyond the 
supply, and the result will be a healthier market with less risk. 

é gradual improvement in the market is looked upon as a sure 
indication of good future prospects; and we are informed that 
nearly all the blast furnaces which were blown out at the late 
strike have undergone a complete renovation, and could within a 
few days be put in blast as formerly. The prospects of the malle- 
able trade have likewise improved during the past week. Orders 
are being freely sent in to the respective works, not only in the 
immediate vicinity of the city, but also to those extensive works 
both south and east, viz., Motherwell, Mossend, Calderbank, Coat- 
bridge, Rochsollock, &c. &c., and we are glad to learn that at the 
most of these works operations were commenced yesterday morn- 
ing, while some of the departments were started on Monday. In 
the meantime the strike continues in the north of England, and 
the activity of our works may be ascribed to that fact, as many of 
the orders are for shipment. We are informed that the works at 
Bloehaina are at present idle, in consequence of some change in 
the company, and that the men at Dundyvan are still on strike, 
and receiving their weekly allowance of 10s. each. The union 
men are at present paying in the sum of 3s. per week each to sup- 
port those on strike, and it is rumoured that many of them are 
ening of the burden. There is no indication, so far as we 
can learn, of the masters giving notice of a reduction at the works 
in operation, and until thisis done it is an easy matter for the men 
on strike to contend successfully with employers. 

On Saturday last Messrs. Randolph, Elder, and Co., launched 
from their shipbuilding yard at Fairfield, Govan, the Cortes screw 
steamship of 722 tons, builders’ measurement, and 80-horse power 
jonninal , of the following dimensions :—Length over all, 190ft.; 

, 28ft.; and depth (moulded), 17ft. Gin. The Cortis has 
been built to the order of Messrs. McAndrew and Co., of Liverpool 
and London, and is intended to trade between Spain and this 
country. Her engines, which are being supplied by the same firm, 
are on their patent double-cylinder expansion principle, fitted with 
surface condensers and superheaters. 

On the 15th inst., Messrs. Laurence, Hill, and Co., Port-Glas- 
gow, launched a fine screw steamer, of about 450 tons, 75 horse 
power, built for the Grangemouth and Rotterdam trade. She was 
named, by Miss Galbraith, the daughter of one of the owners, the 
James Rankine, in compliment to the memory of the late 
manager of the company, who died on Monday, the 13th inst., 
much regretted by all connected with him in private or in business 
relations. 

On Wednesday afternoon Mr. McLea launched from his build- 
ng-yard at Rothsay a schooner of about 150 tons register. The 





was named Fisher. She is a beautifully- 
eral, one ey Be Gn enhance 
. She is owned by Joseph Fisher, Esq., Barrow, 
and is intended to sail in the iron trade between Barrow, 
Wales, and Scotland. 
Messrs. Macnab and Co. launched from their shipbuilding yard, 


Albert Dock, on Wednesday, a very handsome screw steamer of 
about 1,100 tons, named built for Messrs. J. and V. 
Florio and Co., and intended for the Italian mail service. This 


vessel is to be fitted by her builders with a pair of direct-acting 
screw engines, with surface condensers, and all the latest im- 
provements. 
The report of the directors of the North British Doltree for the 
og co ending 31st July, 1866, has been published. e make 
the following extracts:—The published receipts, w are 
always below rather than in excess of the actual receipts, show an 
improvement of £43,586, as compared with those of the corre- 
8 ing half-year of 1865. A considerable balance also of un- 
ided traffic receipts kept in suspense during the chancery suit 
relative to the English Scotch traffic agreement, will now be 
credited to revenue apace 8 robably to about £15,000. The 
directors have already opened friendly negotiations with the Cale- 
donian, which will be conducted on their part on the basis of, 1, 
mutual abstinence from the promotion of all new railways, amal- 
gamations, and other measures hostile to each other; 2, the adop- 
tion of the status quo, as settled by the legislation of 1866; 3, 
mutual acquiescence in the postponement, abandonment, or modi- 
tication of statutory — already obtained by either; 4, appor- 
tionment of competitive traffic, and adjustment of rates and fares, 
ent or arbitration. All sources of strife between the 

1 and North British are ble of extinction on these 


principles. 

On Tosser morning a dreadful boiler explosion occurred at the 
works of Messrs Rigby and Beardmore, by which six persons lost their 
lives and about twenty more or less injured. The worksin question 
are situated near Glasgow, and are known as Parkhead Forge, 
they cover about fourteen acres of ground, and are employed in 
the manufacture of armour plates, ship and boiler plates, and heavy 
forgings. The boiler which — was one of a series <_T— 
boilers, with a flue passing through the centre, and heated from 
one of the furnaces; it was used for working a steam hammer. Its 
dimensions were as follow :—36ft. high by 66in. external diameter 
by ysth inch plates. The cause of the explosion, as usual, is not 
known; the boiler was quite new, having only been in use about 
two months. During the night of Monday it was under the charge 
of a young man named John Tennant, who was being relieved by 
the day man about seven o’clock on Tuesday morning, when the 
boiler suddenly exploded, and, leaving its brick foundation, flew up 
into the air a distance of between two and three hundred yards, 
coming down again within a few feet of its bed, and falling over on 
the southern side of the shed. The shock is stated to have been 
terrific. The iron plates forming the base of the boiler were pre- 
cipitated in every direction, the brickwork was instantaneously 
converted into a heap of débris, and what machinery there was 
within distance was wrenched from its connection and scattered in 
huge fragments. A scientific examination of the boiler will be 
made, so that a chance remains of the cause being discovered of 
such a dreadful accident. 

The two steamers (of which a description lately appeared in THE 
ENGINEER) built by Messrs. Robert Napier and Sons, Glasgow, for 
the French Transatlantic Steamship Company, have been doing 
extraordinary work since they commenced to run. e steamship 
Ville de Paris, which left Brest at 3 p.m. on the 21st ult., arrived at 
New Yorkon the 30th at9 p.m., giving an average speed, according to 
the Journal du Have, of 13°77 knots. In mentioning her arrival, 
the New York Times says that, ‘‘ as Brest has been decided by the 
French Government to be twenty-six miles farther from New 
York, this passage is fully equal if not superior to that of the 
British steamship Scotia made some year and a-half ago.” The 
French transatlantic steamer Pereire has made a run of even more 
extraordin: uickness: leaving New York on the morning of the 
28th ult. at half past eight, she arrived at Brest at 1 p.m. on the 
6th inst., making a voyage of nine days three hours, or, allowing 
for ditference of time between New York and Brest, of eight days 
twenty-five hours, and showing a mean speed of 14 knots. This 
voyage, says the captain (Duchesne) of the Pereire, in his report, 
**is equivalent to eight days six hours to Queenstown, the differ- 
ence of the distances giving an advantage to the latter port of 225 
miles, which, at the rate of 14 knots per hour, would permit the 
Pereire to arrive sixteen hours earlier.” 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LIVERPOOL: Mersey Steel and Ironworks Company—THE NoRTH- 
Eastern District: T'yne Steam Shipping Company : Cleveland 
Iron Trade : Iron Shipbuilding : Tyne Improvement Commission 
—RAILWAY COMMUNICATION BETWEEN YORK—STATE OF TRADE: 
South Yorkshire: Sheffield. 


THE annual meeting of the Mersey Steel and Ironworks Com- | 


pany was held yesterday (Thursday) week, Mr. B. Hors- 


all, M.P., in the chair. The eo stated that the first seven QUICKSILVER, per bot. ... 
e last annual statement was very | SPELTER, Silesian, per ton. 


months immediately succeeding t 
unremunerative, owing to the iron trade not having recovered from 
the depression induced by the American war; while during the 
last quarter of the financial year a strike among the workmen, now 
satisfactorily arranged, seriously impeded the execution of orders, 
compelling the directors to purchase in other markets at an en- 
hanced cost, to enable them to complete their contracts. The 
gross profits of the year, as audited by Messrs. Harmood, Banner, 
and Son, amounts to £18,497 10s. 8d., which, after deducting 
current expenses, left a balance of £250, which it is proposed to 
add to the reserve fund, now amounting to £3,220 10s. 8d. Several 
additions have been made to the plant and machinery. 

With respect to industrial matters in the north-eastern district, 
we may note that the Tyne Steam Shipping Company has declared 
an interim dividend at the rate of 5 per cent. per annum for the 
half-year ending June 30, 1866. In the Cleveland iron trade it is 
reported that numbers of the men now on strike have lately 
offered to resume work at 15 per cent. reduction at some of the 
works, but there is no immediate desire on the part of the masters 
to make what they cannot sell. Messrs. Cochrane and Co., of the 
Ormesby furnaces, have, it is stated, arranged with their men to 
commence on Monday next, at the rates paid before the last rise 
in the district took place, and it seems not unlikely that, if a 
little reaction in Pig iron prices set in (which would be greatly 
assisted if the stri 


for a resumption of their make. Shipments of pig iron are 
very light, and principally for France and Belgium during the 
past week. 
moderately employed, but gas and water pipes are for the present 
in small demand. In manufactured iron there has been for a long 
time past a gloomy air.. There is an announcement, however, that 
some efforts are now being made by the union delegates to come to 
an arrangement with the iron manufacturers at the meeting which 
takes places at Newcastle to-morrow. The men employed by 
Messrs. Fox, Head, and Co., Newport Mills, have offered to com- 
mence work at 11 per cent. reduction, until the wages question of 
the district has been settled, and this will probably be the open 
door out of a dispute which may otherwise be a very protracted 
one. When it is known that an arrangement has taken place, and 
that the men are likely to resume work, makers here may again 
expect they will come in for a share of the inquiries for rails, 
plates, and bar-iron, which are now passing them by for Stafford- 
shire and Wales. Quotations are still only nominal. Some in- 
convenience has been experienced in several of the iron shipbuild- 
ing yards of the Tyne through a scarcity of iron, but arrangements 


modelled 
the fame of Mr. McLea as a | 


es among the mill and forgemen were brought | 
to a speedy termination), the other masters will come to terms | k 





| 





The foundries in the neighbourhood continue to be | 


have been made with the manufacturers at Darlington and the 
Tees to have a supply next week. There are some hopes that the 
reduction in the rate of discount may improve the tone of the 
iron trade, which at present is flat. 4 
The River Tyne Commissioners intend to make an important 
improvement in their steam ferry landings at Shields. They are 
ing on the south side of the water, and will soon have 25ft. 
¢ water at ag tiers at ig! tide. bg f intend to do omar \ sa 
e present clumsy an fx ager ingame, 5 wi y 
down i ibably of iron, 30ft. longer than the 


lending-¢ es, pro 

present, and brad. They will have dumb lighters at the 
river end of the stages, so that the ferries will come into deep 
water at all times of the tide. 

At the present time there are engaged in Rochdale about 2,000 
men in the different ironworks, and they are dissatisfied as to the 
number of hours they work every week. On Tuesday evening 
they held a meeting in the Public Hall, when about 1,000 were 
present. John Schofield occupied the chair, and stated that the 
meeting had been ed to consider the subject of over-time. 
They wished -seven hours and a-half to constitute a week’s 
work. Thomas field moved :—‘* That we, the men employed 
in the different ironworks in this town, are fully justitied in 
supporting the request presented to our employers, namely, extra 
time for over-time, and fifty-seven hours oF a half to constitute a 
week’s work. And that the employers be requested to call a 
meeting to meet a deputation of men appointed from the different 
works in this town 2 to bring this subject to a just and 
speedy settlement.” e resolution was unanimously carried. 
Alfred Schofield next moved :—‘‘ That we, the men employed in 
the ironworks of this town, form ourselves into a general body for 
the purpose of raising funds weekly for the furtherance of the 
foregoing motion, and that we do not cease using our best exertions 
until our object is gained.” After other speakers had addressed 
the meeting the resolution was carried. 

At the meeting of the Yorkshire Sr sg esas Society the judges 
awarded the prizes as follow :—For the best reaping machine with 
self-acting delivery, £20, the Beverley Iron Wagon Company, for 
their three-horse machine, which cuts 8ft. wide, and is particularly 
suitable for large farms ; the second prize of £10 was withheld, in 
consequence of there being no competition. For the best reaping 
machine and grass mower, combined in one machine, £20, Mr. 
Bamlett, of Thirsk ; 2nd, £10, Mr. H. Kearsley, of Ripon. For 
the best reaping machine for small occupations, £10, Mr. Kearsley 
(the lightness of draught being very conspicuous); 2nd, £5, 
Messrs. Cuthbert and Co. 

The South Yorkshire coal trade continues quite as good as at 
the date of the last report, the tonnage to London and the dis- 
trict through which the Great Eastern Railway passes being very 
large for the season of the year. There is a fair inquiry for ship- 
ment at Hull, Grimsby, and Goole. The coke trade is also active. 
At Sheffield considerable difficulty has been experienced in 
collecting debts. The home markets continue to be, in the main, 
languid. The London orders are smaller than usual, the Bir- 
mingham factors are making very few demands, and shopkeepers 
in the country districts order sparingly, owing to the unfavourable 
harvest weather and other causes; still some of the best established 
houses are doing a fair trade. There are moderate orders in hand 
from Ireland and Scotland, but trade with those markets is not 
brisk. A good steady trade is doing with the United States and 
Canada, but other distant markets are dull. From Australia, 
however, some houses are receiving fair orders. On the whole the 
steel trade is more active, some of the large houses being fully 
employed. In the cutlery and file trades, also, the workmen are 
generally well employed. The demand for sheep shears is still in 
excess of the supply. In most other branches business is rather 
languid. 
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1866. 1865. 
CopPpER—British—cake andtile,| £ s. d. £58. da) £ 8. d. £ a, 
perton .. -| 81 0 0.. 0 0 0) 8 0 0. 0 0 6 

Best selected 83 0 0.. 84 0 0] 8 0 0... 0 0 a 

Sheet ....0- 86 0 0.. 0 60 C| 909 0 0..91 0 o 

Bottoms.. 90 0 0..91 0 0) 94 0 0.. 0 0 @ 

Australian, per to 84 0 0.. 88 O 0] 8 0 0..90 0 @ 

North American . 000... 000) 000.. 0 0 9 

8) Cake weccsccscesess 76 0 0.. 0 0 0} 80 0 0.. 0 0 9 

Slab. for prod. 96 percent. ..| 76 0 0.. 0 0 0| 78 0 0.. 0 0 a 

YELLOW METAL, per lb. ......| 0 0 74 0 0 8| O O7}.. O 0 84 
IRON, Pig in Scotland, ton......| 212 0 vash 214 3 cash, 

Bar, Welsh, in London ......| 7 5 0.. 715 0} 715 O0.. 8 0 @ 
Wales......++ 65 0.. 610 0} 700.750 
Staffordshire..| 810 0.. 815 0) 810 O.. 815 © 

Rail, in Wales .....ceceeeees| 6 5 01. 610 0| 700.. 7 5 O 

Sheets, single in London -| 1010 0.. 0 0 0) 1010 0.. 1015 9 

Hoops, first quality 910 0.. 915 0} 910 0.. 915 6 

Nailrods.......+ 810 0.. 815 0] 810 0%. 0 0 9 

Swedish 1010 0.. 11 5 ©} 1815 O.. 12 0 6 

1910 0.. 0 O 0} 1810 0.. 1815 06 

22 5 0.. 2215 0} 2015 0, 0094 

20 0 0.. 20 7 6| 19 5 0.. 1910 a 

21 00.. 0 0 0/20 0 0.. 0006 

24 00.. 0 0 0} 2210 0.. 0 0 6 

220 0.. 0 0 0/2015 0.. 0 0 9 

White, dry..ccccccccccccsece | 38 O 0... 82 0 0] 26 0 0.. 0 0 O 

Ground in Obl. .seccecessese 29 0 0.. 32 0 0} 2610 0.. 0 0 

Litharge, W.B..... cocccseees | 2415 0. 25 0 0) 23 0 0.. 0 0 O 

619 0.. 7.0 0] 6 00.. 000 

19 5 0.. 19 10 O} 22 2 6..22 7 6 

English sheet ..... 27 0 0.. 0 O 6| 2710 0&.. 0 0 O 

White zinc, powder. 900. 000; 000. 000 

STEEL, Swedish faggot 000... 00 0/1400... 000 

Keg. cccccccccces coccsccceee| 9 0 0.1. 0 0 0/15 0 0.. 0 0 6 

TIN, Banca, per ton ....ssse0 420... 43 0} 419 0.. 00 06 

traits, fine—cash ......... 400. 410/470. 480 

Prompt 3 months ........ 000. 000 000.. 000 

English blocks ......0++ss006 438 0.. 4 5 0} 412 0.. 44 0 

BATS ccccccccccccccccccce 440.. 4 6 0} 413 0 415 06 

Refined, in blocks.......... 46 0.. 4 8 0] 416 0... 418 0 
TINPLATES, per bx of 225 sheets 

IC coke.. te. 4 7 o| ’2 Gc 48D 

IX ditto.. tit 0.. 113 OF} 186.000 

IC charcoal 112 0.. £13 Of] 18 6. 000 

IX ditto.. 118 0.. Lily O| 114 6... 000 

PRICES CURRENT OF TIMBER. 
1866. , 1865. | 18e6. 1€65. 
Per load— s.£ 8 |£ 8 £ 8 | Perload— ‘oR £0 pwr 
Teak ..+..++0+++-J0 O11 0/12 0 1310 || Yel. pine, per reduced © 
Quebec, red pine .. 3 5 415| 310 4 15 | Canada, Ist quality 17 1020 0 18 020 0 
yellow pine... 215 310) 215 315) Qnd do... 121034 0 13 01410 
St. John’s N.B.,yel.. 0 0 0 0] © O O O|| Archangel, yellow.12 (13 © 13 10 14 10 
Quebec,oak,white.. 5 0 510| 5 5 6 © || St. Petersburgyel.. 1010 12 « IL 013 0 
s-oeee 4 5 415/310 410 /| Finland ....... 8 010 6 8 G1010 
Memel 0 0 0| 0 0 O O|| Memel ........ 60/10 01 0 
+310 5 0; 310 5 0 || Gothenburg, yel... 9 01010, 10 O11 O 
Dantzic, oak 310 6 0O+}3 5 6 5 white ” ¢| 9 0 910 
2 5 310| 215 3 10 || Geffe, yellow,..... 10 0 101(| 101011 10 
Memel, fir 3 5 310| 310 4 0 || Soderhamn ...... 9101011; 91011 @ 
HMR oseeeeererevee $ 5 310) 3 5 B 10 || Christiania,perC. 7 | 
Swedish ..........2 0 210] 210 215|| 12f.by3 by 9618 022 (| 18 023 0 
Masts, Queb r wine 3 29 > he for es PE on oe 
-pine 5 0 6 é 
i vias © oovlo000 poly ane | O16 1 4) O12 8 
Lathwood,Dantz.fm.5 0 6 0| 710° 8 © || Staves, per standard M. 

St. Peter’s7 0 8 0} 810 910 || Quebec, pips...... 80 3 (| 60 065 06 
Dials, per C., 12ft. by 3ft. 9in. | puncheon 20 021 ¢) 15 O19 U 
Quebec, whtspruce 13 1" 19 0/14 018 0 || Baltic crown 2) 0 210 a 
StJobn.wht spruce 13 0 1510/13 015 0 || pipe... } 202 2t0 ¢|.00 0220 








THE PENNSYLVANIAN IRON TRADE.— During the civil war the 
Government was such a steady and large consumer that the 
furnaces of Pennsylvania alone turned out more than 50,000 tons 
of pig iron per month. ‘The suppression of the rebellion and the 
rapid decline of geld from 285 to within 28 cents of par, with the 
high price of coul, caused a suspension of many of the furnaces, 
and a large diminution of the total product for the year ending 
June 30th, 1865. Since that time, however, the yield has 
increased; and last year closed with a large product, reaching in 
December, 97,108 tons for the country, and 57,849 tons for 
a against 49,687 tons for the corresponding month of 
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altitude of the governor. But it is not clearly pointed out | tion of the that is to say, by the height of the ° 
THE CENTRIFUGAL GOVERNOR. remeber alt hod ot ted out Arms that is to aay, by . of the 


Tue centrifugal governor has been so long and so ex- 
tensively applied as a regulator of speed, that the principles 
on which it depends for its efficiency should by this time 
be perfectly comprehended, not only by edu engin 

but by all those who have to do with the construction an 
management of steam machinery. That the subject is not 
generally understood, however, is rendered parnsapia | 
evident by the number of letters we receive during 
year, asking for information or advancing peculiar 
views regarding governors. In order to set the various 
questions valent as far as possible at rest, we shall place 
before our readers a simple explanation of the principles 
on which the centrifugal governor acts, and a few plain rules 
for ascertaining its proper proportions; and as this informa- 
tion is intended principally for those who are not familiar 
with mathematics, we ll avoid the use of formule. 
Indeed, the principles involved are, upon the whole, so 
simple and so elegant—those at least with which practical 
men have to deal—that they admit of being expressed in 
the plainest language, at the same time that they have 
formed fit subjects for very profound mathematical in- 
vestigation. 

As centrifugal governors are ordinarily constructed they 
may be classed under two heads—those which have the 
centre of suspension of the arms coincident with the 
vertical axis of the governor, as shown by the lines A* A®, 
in Fig. 1, and those in which the arms are suspended from 
the extremities of a species 
of. cross-head fixed. upon the 
vertical spindle, as shown by 
the dotted lines B* B? in the 
same . It appears to 
be tolerably well he < son 
that the vertical height, , 
of'the governor bears some 
relation to the number of 
revolutions it should make 
per minute, but the majority 
of our co’ ndents are in 
doubt as. to what really does 
constitute the. altitude to be 
measured, and the exact 
nature of. the relationship. 
So long as the governor is a 
true conical pendulum — as 


altered whatever the range of oscillation, in the conical 
ie ength the ree is hanes’ int “ag — 7 

e — varies e in the radius o 
the plane of revolution wlio fe a convertible term for the 
length of the arc of oscillatioc—of the ball or balls. The 
confusion of ideas naturally arises from confounding 
the conical governor with a pendulum, instead of regard- 
ing it as a totally distinct arrangement, obeying laws 
which do indeed a certain and elegant relation to 
those of the true pendulum, but nevertheless, in the 
strictest sense of the term not a true pendulum at all. 

In order to renderthe principleof the governor thoroughly 
comprehensible, it will be well to consider at more le the 
main point of distinction between it and the pendulum. 
This last through ares of various lengths in the same 
time, for the following reasons: while hanging at rest its 
entire weight is supported by the rod from the point of 
suspension. Were it raised up at right angles to this posi- 
tion, as at A in Fig. 3, its weight would not be supported 
by the rod at all, consequently, in any intermediate posi- 
tion, as at B, a greater or less proportion of its weight will 
be sustained by. the rod while the remainder mony we sup- 
ported by some force in opposition to gravity. Itis obvious 
that the greater the distance to which the pendulum departs 
from the vertical the greater will be the force — 








to cause it to descend on being set free ; and thus, althoug 
the distance to be passed over by the pendulum is increased, 


FIG. 2, 














A* A*—of course there is no 
room for doubt on the sub- 











ject; but the moment the 
formshownat BB? isadopted 
—and it is used fully as often 
as the more simple arrange- 
ment—the question is raised, 
“Ts the altitude to be measured from the actual points of 
suspension, S 8, or from the point where the arms, if pro- 
longed, would intersect the vertical—that is to say, at C* ?” 
The reason why any uncertainty invests so simple a matter, 
is, we think, to be found in the fact that no definite answer 
to the question¢an be found in any text-book of the steam 
engine which the working engineer is likely to ‘con- 
sult; while at least one authority, Tredgold, makes a 
statement which is quite erroneous, and eminently calcu- 
lated to mislead. * the majority of works containing 
rules for the proportions, of parts of engines, again, as 
for example Molesworth’s pocket-book, we still constantly 
find the point of suspension spoken of in such a way that 
it is evident that the actual, and not the theoretical, point 
of suspension only is meant; and we believe that many 
writers, otherwise very well informed on mechanical sub- 
jects, really believe that the presence of the cross-head in 
no way affects the action of the governor. 

It is perhaps fortunate that, in practice, the distance 


between the actual and theoretical. point of suspension in” 


cross-head governors is usually so small that for all 
pressions purposes, they may be considered identical, as we 
ad occasion to state in a recent impression. 
But the fact thata given statement is practically 
right under certain conditions, will not satisfy 
those who. very properly wish to hold correct 
views on the theoretical aspect of a question as 
well ; and we are somewhat at a loss to account 
satisfactorily for the- imperfections which are 
to be found, as we have already said, in nearly 
every work treating of the steam engine, con- 
cerning this point. The uncertainty and 
error are probably mainly due to a confusion 
of ideas eens the pendulum and _ the 
governor. e need hardly point out that the ‘*-~- 
time in which a pendulum will perform a single 
oscillation bears a direct relation to its lena; 
which may be expressed by saying that the 
number of vibrations made in a given time 
by pendulums of different lengths is inversely as the 
oo roots of their lengths. Now the periodic time 
of a true conical pendulum is determined by just the 
same law ; and the principle of such a regulator is ex- 
lained by saying that an ordinary pendulum, if suspended 
y a short silk thread instead of a spring, is susceptible of 
receiving two impulses at right angles to each other at one 
and the same time. It may further be shown that the 
combination of these two forces will cause the pendulum to 
describe a circle, while its rod will describe a cone ; and 
the time of a single revolution will then exactly equal that 
phi a8 for the completion of one double vibration of an 
ordinary pendulum of a length equal to the altitude of 
the. point of suspension of the conical pendulum above 
the plane of revolution of the ball or balls. Writerson the sub- 
ject have been content to rest here, and have either failed 
to point out a most important point of difference between 
the simple pendulum and the conical governor, or have 
expressed themselves so ambiguously that the distinction 
is not readily perceived. Thus, we are positively told that 
the periodic time of, a pendulum depends on its length as 
measured from the point of suspension; that the conical 
governor is a pendulum ; and that its periodic time will be 
the same as that of a pendulum whose length equals the 

















so is the force putting it inmotion, and therefore the speed is 
increased. In all this we have but two forces to deal with ; 
the sustaining power of the rod, representing a force refer- 
able to the point of suspension, and the force of gravity. 
But the moment .we come to deal with: the centrifugal 

overnor, we find matters materially altered. by the intro- 
Saction of another element, centrifugal force, which 
influences the time of revolution quite as -powerfully as 
gravity itself.* 

If we suppose the balls of a true conical governor to be 
in the position shown in Fig. 4 at A, A, it is evident that 
a certain propo"tion of their weight will be borne directly 
by the point of —— 8, and another portion by the 
stop bars B, B. The proportions will be to each other as 
the distance C is to the distance D. Thus, if the former 
be four feet, the latter one foot, and the weight of the 
bail 60 Ib., the pin at the upper. extremity of the vertical 
rod will sustain 45 Ib., while the stop will carry 15Ib. If, 
now, the governor be caused to revolve at a gradually 
increasing pace, the ball will remain at rest until the 
centrifugal force just. exceeds 15lb.; the ball will then 











move outward and upward. But it is obvious that the 
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instant motion takes place the distance D increases, while 
C diminishes, and there must be an increase in the centri- 
fugal force to balance the additional force of gravity 
tending to bring the ball to the vertical. But the centri- 
f tae is Sscomminad by the velocity of the movin 

body, and the velocity depends on the circumference o 
the circle described, the time of. rotation remaining un- 
changed. The diameter of this circle, again, will be in- 
fluenced by the length of the arms ; for on the length of 
the arms and the radius of the circle depends the propor- 
tions of the weight of the ball borne by the point of sus- 
pension and by centrifugal force. But the outward move- 
ment of the balls alone will not provide a sufficient 
increase in centrifugal force to balance the increased force 
of gravity brought to bear by that very outward motion. 
A permanent change in the position of the balls can only 
be the result of a permanent change in the of rota- 
tion; or, in.-other words, for each height of governor there 
must be a.certain proper speed, and this speed will’ be 
determined: by the velocity of the balls and the inclina- 








* As the true, or simple, pendulum moves in an are of a circle, 
it is, of course, subject to the influence of centrifugal force, but 
the ball being ordinarily light as compared with the power of 
the rod to resist elongation, the length At the centre of oscilla- 
tion to the centre of suspension remains practically unaffected. 


have nothing whatever to do with tke time of revolution, 
because the increased diameter can only be obtained at 
the expense of an increase in the distance D as compared 
with C, and a corresponding increase in the 
ence of the gravity. If | arms are used 
diameter of the circle described by a governor with 
given altitude of rotation, will be of 
governor with less | of arm, describing a 
circle with the same altitude. The obliquity of the 
will be ter in the first case than in the last, or in 
words, the proportion of reli of the balls borne by 
centrifugal force will be in but the centrifugal force 
will be increased, by a béautiful natural: law, in just the 
same proportion as a result’ of the increased diameter of 
the circle described, which increase—to reason ina circle— 
is due of course to the increased length of arm. 

In a more compact form the whole principle of the 
centrifugal governor may be’ expressed by saying, that as 
centrifugal force is to gravity, so will be ‘the horizontal 
distance E to the vertical height A, Fig. 1; and, there- 
fore, 2 will equal E multiplied by the force of gravity and 
divided by centrifugal force. From this fact very simple 
deductions for ascertaining the height 4 of a centri 
governor may be made. As we are writing for non- e- 
matical readers it will be sufficient here to give the results 
of this deduction in verbal rules, without aay be any 
further. explanation of the mode by which it been 
attained.* 

By the first- rule, for which we are indebted to 
Professor Rankine, the height of the governor may be 
found by dividing~‘815ft. by the square of the number of 
revolutions per second; thus, let us suppose that the length 
of the arms of a true conical pendulum to the centre of 
gravity of ball and rod together, equals 28in., and that the 
number of revolutions is 37 per minute, or ‘616 per 
second; the square of this is ‘379456, or in round numbers 
"38, and ‘815 divided by -38, gives as a quotient 2°14ft. 
as the approximate height of the governor. The second 
rule is to multiply the square root of the altitude in 
inches by 0°31986 ; the product will be the right time of 
revolution in seconds, ; 

We shall now be in a position to determine between what 
points the altitude of the governor is to be measured ; and 
one of these — will, under all circumstances, lie in the 
plane of revolution of the balls, and the other in the place 
where the arms, if prolonged, will intersect a vertical line 
pessing through the governor spindle. Let A, A*, A, A*, 

ig. 1, represent a true conical pendulum in motion at sucha 
speed that its altitude is 4, and the length of its arms 
A*, A*, Let us next suppose that the cross-head P is in- 
troduced, no other change beng made. Now it is evident 
that the effect of carrying the arms so much further from 
the central spindle is to directly increase the diameter of 
the circle of rotation by. twice the distance between A 
and x. The centrifugal force will therefore be increased in 
the direct ratio of the increase in the diameter of the circle, 
but as the angle = Y, the influence of gravity is not 
increased, aad Tela its force will'no longer be sufficient 
to balance the centrifugal force. The balls will therefore 
fly out, but by flying out the diameter of the circle will be 
still further increased, and with it centrifugal force, 
and equilibrium will not be reached until the balls 
assume the position shown by the dotted lines B, 
B*, B*, The altitude * will then be exactly equ 
to the altitude A; and it-deserves notice that the 
true centre of suspension descends rapidly—from Y to C* 
—while the balls rise, so that the altitude is prac- 
tically reduced at both ends of A at once by the 
introduction of the cross-head. But this acceleration in 
the reduction of altitude is objectionable, as it renders 
the governor rather too sensitive to small changes 
of velocity ; and in cases where great delicacy is not re- 
quired, Farcot’s arrangement, shown in Fig. 2, may 
be adopted with advantage. A moment's examination 
will make ‘it clear that in it the vertical height is not greatly 
affected by.a considerable change in the diameter of 
the circle described by the ball ; ause, instead of the 
reduction taking place only by the elevation of the plane 
of rotation as in the true conical pendulum, or both by 
the elevation of the plane of rotation and the descent of 
the theoretical point of suspension as in the cross-head 
governor, the rise in the plane of rotation is attended by a 
rise in the theoretical point of suspension, and therefore 
the total elevation is only represented by the difference 
between G and G', 


We have thus endeavoured to place before our readers 
an intelligible exposition of the more obvious ay 
on which the action of the governor depends. We have 
said, we think, sufficient to clear up the point most 
often in dispute ; but it would be impossible in an article 
like this to have undertaken a complete exposition of all 
the phenomena of the laws of gravity, centrifugal force, 
centres of oscillation, and rotation, &c., which affect the 
action of the governor and determine the principles 
on which it depends for its efficiency. Any practical man 
who will master what we have written can hardly ever be 
at a loss for a moment in designing a centrif governor; 
and to those who wish to dive deeper into the theory of 
the subject we recommend Rankine’s “ Applied Mechanics,” 
and “The Steam Engine and other ime Movers,” 
and Gregory’s “Mathematics.” In. Bourne’s “Treatise 
on the -Steam- Engine” a very~ excellent paper on 
governors. will, also be found. In. setting out any cen- 
trifugal governor it is’ only necessary first to determine 
the form which: it will assume, the -available height, and 
the diameter of the circle which its balls may be allowed 


* Those who are familiar with formule will perceive the rela- 
tion in a moment. ' As centrifugal force : gravity:: E:h.*. k= 
E X gravity But —Stvity_—-_9 where n'isthenumber 
centri. force centri, force 4 #* n* ae 

_ ‘BL5ft. 





of revolutions per second; and therefore h = rey a 





.at once determined from the rules we have given. . 


. number of revolutions may be first. d 
. the altitude may be settled by our first rule. But one 
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to describe. This done, the’number of revolutions = be 
, On 

the’ other. hand, is not an oe the intended 
ided upon, when 

point remains to be namely, the diameter of 
the.circle deseribed by the balls: This may be found by 


deducting the square of the height of the governor when | 
. in motion at the proper speed, from the square of the 


length of the arms, measured to the centre of the balls; 
the square root of the remainder will be the radius of the 
circle described by the centres of the balls. We may add, 


» in conclusion, that the weight of the balls inno way affects 


the laws regulating the action of the governor; but it 
should always be sufficient. to move the throttle valve 
promptly. The centrifugal governor has undergone various 
modifications intended to overcome particular objections 
which attend its use as applied to various purposes, Thus 
the balls and arms are sometimes replaced by a heavy ring 
out of balance, which being made to revolve in an approxi- 
mately horizontal plane, tends continually when in motion 
to become; truly horizontal. In Porter’s governor the balls 
are made very small and driven at a great pace, the in- 
fluence of; gravity being increased by a weight sliding on 
the vertical spindle, which remains unaffected by ceutri- 
fugal force. It is not necessary at present to enter into 
the theory of any of these modifications; generally speak- 
ing, the same broad rules will be found to operate, and to 
the consideration of special exceptions we may possibly 
return at another opportunity. 





STRAINS UPON WROUGHT IRON WORK. 
No, Il. 


From the substance of our preceding articles it is manifest 
that the duty of a strut embraces, in many instances, a portion of 
that belonging strictly to a beam or girder.. When the weight is 
supposed to act at one extremity or at the top of the strut, it 
has been demonstrated that, neglecting the weight of the strut 
itself, the resulting strain is a thrust ; and that. when the practical 
conditions of fixing are correctly fulfilled, this resulting strain 
acts in the direction of its longitudinal axis, Again, when the 
strut becomes a rafter and the weight is considered as uniformly 
distributed, it evidently assumes the nature of an inclined beam. 
In answer to the question that will immediately present itself 
to the minds of our readers, when isa rafter to be regarded in the 
light of a strut and when in that of an inclined beam, it may be re- 
plied that in roofs of any dimension the rafters are always trussed, 
and the transverse strain, tending to deflect them, is resisted by 
the secondary struts composing the trussing. It will be only 
necessary, as briefly alluded to in our last article, to take into 
consideration the thrust generated by the weight of theroof. In 
Fig. 6 and its exposition the formula is given for the simplest 
case occurring, and the more complicated examples will be in- 
vestigated hereafter. 

There is probably no situation in which a strut is more 
severely tried than in that of a crane. In addition to the strain 
resulting from the actual weight to be lifted or lowered it has 
to undergo continual repetitions of the action of a most dangerous 
and destructive force, viz., that of impact or concussion. . The 
ascent or descent of the load, is liable to be checked at any 
moment, giving rise to violent jerks, which affect the stay or 
strut of the crane more severely in proportion than any other 
part. In Fig. 7 is shown the simplest construction of a crane, 
and a determination of the strains upon its various members will 
apply, with some slight"modification, to those of the different 

deel varieties in ordi- 

: nary use. Let 

AB represent the 
chain which we 
will consider at 
present as sup- 
porting the 
weight W at its 
extremity, or 
rather. contribut- 
ing to its sup- 
port; AC is the 
crane post, and 
B C the stay or 
strut. Suppos- 
ing, therefore, 

. that the tie paral- 
¢ lel to A Bin the 

TTT, diagram, and 
SUE which is techni. 
eally. termed the jib, merely performs the office of steadying the 
stay B C, and retaining it in its place, the weight W is evidently 
supported by the joint action of the strut B C, and that of the 
chain A B. Putting 9 for the angle between the stay and the 
crane post, B D to represent the weight, and B E for the result- 
ing thrust on the stay B C, we find BD = BE x cos. 6. Substi- 
tuting for B D its value W, and for cos. 9 its reciprocal sec. 6, and 
making BE = 8, we obtain for the thrust on BC,S = W x 
sec. 9. Similarly taking E D to represent the tensile strain upon 
the chain A.B, we have from the figure, E D =-BE x sine 9. 
From above BK = 8 = W x sec 6. Putting S, for the strain 
upon A.B. we have §, = S x sine 6. Substituting for S its 
value, we obtain Si = W x tangt. 4 It will be seen from the 

i as: well ds from the formula, that when 6 = 45 deg,, the 
tensile strain upon the chain A Bis exactly equal the weight 
W. Whatever value may be given to § the resulting strain upon 
the stay B C will always be greater than that upon A B, since one 
varies as the secant’ the other as thé tangent of 6 In designing 
a crane it would ‘fhiet bé safe to cotistruct the tie, which now call 
AB in the figure, of a strength only sufficient to retain the stay 
in its e; but the weight should be idered as suspended 
from the point B, and the jib made equal to sustain the strain 
already found for A B considered as a chain. If A and Aj re- 
present the nett area in square inches required in B C and A B 


respectively, we have A = W_X sec. 6 and Ai = W x tang. 6. 
c c 
Having determined A we may obtain A; from the equation 
Ai =A x sine 6, 
It will be instructive in this combination, simple as it is, to 
investigate the effect which one of the component parts has in 
modifying the amount of the strains upon the other, In Fig. 7 


























to the end of the arm AB, the jib A B thus 
becomes a cantilever, and the strain tending to fracture it at the 
point A, is in direct proportion to its length—this dimension 
deing, in fact, the leverage with which the weight at its extremity 
acts. Thus, putting L fur the length of A B, the moment of 


suppose that the stay BC be removed and the weight W directly 
suspended 





the strain tending to fracture it at its junction with the crane 
post will be MW = WL. In order to clearly show the value of 
the strut BC let us make W=10 tons, L=10ft., and we have 
M=100 tons. It must not be imagine this is the actual 
strain that would be brought upon the jib A B on the supposition 
that it is a cantilever and not a tie. e absolute amount of the 
strain would depend upon what depth and relative proportions were 
given to the cantilever. It will be wellhere to point out whatisthe 
difference between the momentof aforceor weight and the resulting 
strain upon a body in consequence of the action of that moment. 
The moment of a force is altogether i dent of the sectional 
area of the body it acts upon, whereas resulting strain upon 
the body depends entirely upon the proportions given to it. 
This will be more fully explained when treating on horizontal 
girders. The moment of a force is determined without any 
reference to: the nature or proportions of the resisting forces 
resulting from the shape and dimensions of the body. The 
moment may be considered as the attacking or offensive agent, 
and the body must be sufficiently strong to resist its action. If 
M be the moment of a force, R the powers of resistance existing 
in the body itself by virtue of its shape and dimensions by 
equating the two quantities the strain is determined ; sinée M is 
the moment of all the exterior forces, and R that of the interior. 
It is n for the equilibrium of the body that M=R. 
Comparing the effects of the weight W upon A Bin Fig. 7, when 
the strut B C is absent with that which obtains when it is pre- 


sent, we find that they are in the ratio of wan 4" Tt must. not 
be forgotten that in addition to the difference of amount in the 
resulting strains their nature is dissimilar. Considering A B as 
a simple cantilever, it would have to resist strains of both ten- 
sion and compression, whereas, with the arrangement shown in 
the figure, a tie rod would suffice to retain BC in its place and 
take its own proper tensile strain already determined. It is 
assumed in calculating the quantity of metal required for the 
stay BC that itis secured from undergoing any danger from the 
action of a bending strain; in other words, that the thrust is 
always greater than the transverse strain, and that, therefore, 
the strength of the stay may be determined from the amount of 
the thrust taking place in the direction of its longitudinal axis. 
Taking AC to be the height of the crane, and making AB 
equal its horizontal sweep, the thrust upon the stay BC will 
(A C? + A B®). 
r Ao 
Similarly the strain upon the jib AB will be found to be 
WxAB 


S$,= 








also be represented by the formula 8 = W x vy 


AU 

For many practical reasons the simple description of crane in 
Fig. 7 is rarely resorted to, the angle between the tie and post 
usually differing from one of 90 deg. The formule for the 
strains upon these parts are a little more complicated than those 
of the previous example, and may be ascertained as follows :— 
In Fig. 8 is represented the more usual arrangement of the 
various parts, the diagram being self-explanatory. Employing 
the same notation, we shall have for the thrust on the stay BC, 
represented by B E, rhs % For the tension S, on the 

sine 6, 

_.W xsine 9, 


arm A B, shown in the figure by E D, we obtain 8, =— pang 


Since — W_ is a common factor, having once obtained the value 
si 


ne 
of §, we may find that of 8, from the equation 8, = aaa 9, 
sine 

Since the angle ¢ is always > 90 deg., sine y = sine (180 deg. 
—9) = sine (9 + 6,), and whenever ¢ and 4, are equal, the 
equations may be written 8 = W x2 cos. @andS, = W. The 
effect, then, of increasing the angle between the arm and post 
beyond 90 deg. is to increase the strain upon the strut in the 


proportion of sine (3 +), sect. 6, when 9 and 4: have different 
sine 4 


When, however, § = 9; the ratio stands as 





. The 

sec.?79 ay 

contrary effect is produced upon the arm by the same alteration, 

provided its length is not increased, but only the value of 4 
- . sine § 

affected. The proportion is ay tangt. 9. 

In small portable steam cranes the arrangement shown in 
Fig. 9 is a very usual one. The post of the crane is made very 
short, and in many cases ab 
may be said to bealtogether q | 
done away with, The arm 
generally consists of tie 
rods of round or bar iron, 
and the stay is of cast iron. 
The employment of this 
latter material is attended 
with a good deal of hazard 
in a machine subject to 
those violent and sudden 
jerks attending the work- 
ing of a crane. When a 
crane assumes the shape in 
Fig. 9, the line A B being 
a tie or suspension rod, 
B C is called the jib. 
It is for the above reason that wrought iron cranes have come 
extensively into use where very heavy weights have to be raised. 
They may be made either of a lattice or tubular form, the latter 
being the best for stiffness. They'aré something similar to the 
shape shown in Fig. 10, and may be worked’either by hand or 
steam as required. Here, evidently, tie, strut, and post are, so to 
speak, all in one piece. Neglecting the action of the chajn in 
contributing to the strength of the machine, it may be regarded 
theoretically in the light of an inclined curved beam fixed at one 
end and loaded at the other, whose conditions of strain will be 
investigated hereafter. They increase from the extremity to the 
fixed end, according to the principle of a cantilever, and conse- 
quently the crane undergoes an increase of sectional area in the 
same direction, as can be seen from the figure. In this descrip- 
tion of wrought iron crane the construction becomes that of a 

flanged beam, the flanges being connected 
. by plates fulfilling the duty of what is 
| termed the web. The strains upon the 
| convex and concave flanges of the crane 
' are different in, nature, though practi- 
\ cally equal in intensity. The action of 
the weight W in Fig. 10 will create a 
tensile strain on the upper or convex por- 
tion of the crane, and a compressive one 
on.the under or concave part. In Fig. 11 
is shown the ordinary method of con- 
structing a tubular or box beam with 


values, 


w 





FIG.O 


| 








top and bottom plates, side plates, and connecting angle 
. Whenever the beam is sufficiently large to allow of 
a man going inside, as in girders for railway bri there 
should be four angle irons, inside as well as outside, but in a 
small beam it would be impossible to rivet up the. last 


inside e iron. In apportioning the material for cranes it 
will be. to allow an excess on the safe side, as in conse- 


quence-of the violent jerks and shocks the machine is subject of 
it cannot be regarded in the light of a beam with merely a 
movable weight at 
one extremity. For Fines : 
the strut, a part 
un ing a com- 
pressive strain, 
whether it be called 
stay or jib, the 
value of the con- 
stant C should not 
be greater than 
four tons, and for 
the arm or tie five 
tons would leave 
nothing to fear. 
Cranes have been 
erected of cast iron 
which fulfilled their 
duty perfectly so 
far as the mere 
hoisting the weight 
was concerned, but broke down when the descent of the weight 
was suddenly checked. Although wrought iron, from its greater 
elasticity, is better calculated to withstand a suddenly applied im- 
pactive strain, yet the same precautions should be adopted. The 
post of the crane, when it is intended for raising heavy weights, is 
usually sunk into a bed of solid masonry, and becomes therefore 
virtually an upright beam fixed at one end. The strain tending 
to fracture the post at the point C (see Fig. 8) is yery great, and 
its moment may be obtained as follows :—The weight W acting 
down the tie AB evidently tends to pull the post over, or to 
cause it to rotate round the point C asa fulcrum. In Fig. 8 let 
E F represent the horizontal action of the weight W upon the 
post at A, tending to pull it over, and the post may be therefore 
considered as a cantilever with a weight equal in amount to E F 
suspended at its extremity A; consequently, putting M for the 
moment of the force at C,we have M= EFxAC. But EF 
from the figure = W x tangt. (180 deg. — 9) ; calling the 
length of the post L, we 
B find M=L x W x tangt. 
(180. deg. —), Let us 
consider now the ex- 
tremes of this moment. 
Suppose we raise the 
position of the tie, that 
18, increase the angle @ 
until it becomes equal to 
180 deg.; the tie A B 
5 then becomes a continu- 
ation of the post, the 
tangt. (180 deg..— 9) 
equals zero, and M = o. 
There evidently exists 
no longer a tendency to 
fracture the post at the 
VA point C. Again, suppose 
we diminish ¢ until it 
equal zero, then since 
tangt. 180 deg. = 0, we 
have also M =o0.. In 
other words, in the former instance the moment of the strain 
becomes resolved into that of a-simple superimposition of the 
weight W upon the top of the post, and in the latter into that of 
a pull, or tensile strain of the same amount. 

Before proceeding to the subject of the strains upon horizontal 
girders we shall investigate the question of the gross and nett 
areas; the former being the actual area of metal used in con- 
structing a certain design, and the latter the area relied upon for 
resisting the strains to which the design is subjected. The 
terms gross and nett areas are equivalent to gross and nett 
weights or quantities. The theoretical weight of a bridge can 
be calculated, @ priori, with considerable accuracy, but its 
actual weight cannot be ascertained, except approximately, 
until the working drawings are got out. If S be the strain 
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} upon any part of the flange of a girder, and L the length in 


inches of that part, or flange over which this strain is sup- 
posed toobtain; then putting w for the weight in pounds of a cubic 
inch of wrought iron we shall have for W the total weight of 
the length L of the flange, W = Sx xu, It is manifest 
that by taking a sufficient number of lengths the theoretical 
weight of the whole girder may be accurately ascertained. 
Making-.this theoretical weight = Wi and W, the weight when 
constructed, ':" «shall always have W > W1, and, consequently 
(W—W)), is the loss of material incurred in carrying theory into 
practice’ Similarly, if A and Ai represent the gross and nett 
area at any peint of the girder, A will be always > A!, and if 
w and wi be the theoretical and actual weights of any section 
corresponding to A and A; the equation will always hold 
(A — Ai) = (w—i1). The skill of the engineer lies in so 
opportioning these two areas that their difference shall be as 
small as possible. In fact, if he adopts a steoreotyped form and 
principle of structure, there is nothing else left for him to do; 

e cannot alter the theoretically calculated strain—he cannot 
make it either greater or less,. He has no power over the value 
of A; when he has once decided upon the principle of his design, 
but he has every power over that of A. Being well aware how 
seldom true economical principles are adopted in the designing 
of girder work, and what an enormous discrepancy exists in the 
relative values of A and A}, we shall examine the question very 
carefully; more particularly as our. readers will bear in mind 
that in addition to the dead loss of material in giving an excessive 
value to A, there is incurred also an extra expense for workman_ 
ship. It will be seen that the nearer the values of A and Ai 
approximate the less will be the workmanship expended upon 
the structure. A cast iron pillar or column with nothing but a 
few bolt holes in the pedestal, which. do not affect its strength, 
is probably one of the best illustrations of the equation A = Al, 
and of the amount of workmanship being reduced toa minimum. 





THE ALLEN ENGINE.—The Whitworth CneTe have under- 
taken the manufacture of the Allen engine. e believe that Mr. 
Porter, who has so long and ably advocated high speeds, and to 
whom the Allen engine owes so much of its present perfection, will 
act as consulting engineer. Accuracy of wo ip and excel- 
lence of ial are essential to the success of high engines, 
and Mr. Whitworth’s reputation renders it certain that the new 
engines will lack neither. We believe that high speed under such 
favourable auspices will not disappoint in practice those who have 
advocated it in theory. 
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THE MIDLAND BOILER ASSURANCE AND IN- 
SPECTION COMPANY—MEETING IN WOLVER- 
HAMPTON. mt, 

On the afternoon of Wednesday the ninth half-yearly meeting of 

e 


present —— nearly all ironmasters, Mz:Underhill, the 


persons 
secretary, read punning v9 i— 
“The directors have muc eee 
of this financial year with a satisfactory e 
profits of the past year are £682 12s. 1d., being a considerable 
increase on those of the previous year. Your directors recommend 
the payment of a dividend at the rate 
which will absorb £131 15s.; out of the remaining balance i 
TO) to or the reserve 
= place £300 to the credit or th ierve fund, and 
17s. 
leaving a 


to 

1d. in reduction of the ame “ekinat the Font tet 

balance of £321 14s. it of the to be. 
dealt with hereafter. . The connection with the orth of England 
Samat, as announced in the last report, has been productive 
of a 
under the care of the company is 2,000, namely, 1, 


I 


166 assured, and. 


834 inspected only. e numbers of boilers in both of the dis- 
tricts to which the tions of the company extend still remain 
uninsured, and the tors trust that the shareholders will do all 


they can to bring the company to the notice of their friends, and 
revail them to place their boilers under its supervision. 
a di ea neal the, paid: immediately after the 


wiTtAR ,] 


“Ninth half-yearly meeting, Engineer’s Office, Stourbridge, 
: . “* August 22nd, 1866. 
“‘ To the Directors of the Midland Steam Boiler Inspection and 
Ske Tad Insurance Company. ' , 
““@entlemen,—I have the honour to-report that up'to June 30th, 
1866, there were 834 boilers under inspection, ‘and 1,166 under 
assurance, making a total of 2,000 boilers under the care of the 
company. This number has sinee been inereased to 2,086. It 
ives me pleasure to report that there has been no explosion of any 
iler under the company during the past half year except one of 
an exceedingly trivial character. During the half year there were 
made 5,055 inspections of boilers, and of these 610 were made 
inside, and 658 in the flues. Although this is a larger proportional 
number of inspections than usual, owing to the care that been 
taken to examine thoroughly the boilers newly placed under the 
company, it is most strongly urged on all owners of boilers to give 
all possible facility for making internal and flue examinations, so 
that every part of each boiler may be seen at least once a year. 

**During the half year, 517 reports have been sent to owners as to 
the condition of their boilers. tailed information will be given, 

as usual, at the close of the year, of all matters noticed, that ma: 

be of general interest. Two simple points may here be mention 

namely, the imprudence of emptying boilers for cleaning before 
the flues are properly cooled, by which the plates are often heated 
much more than they ever are in working, causing straining of 
seams, and subsequent leakage ; and further, the damage caused 
by allowing leakage of seams or fittings to continue without repair, 

by which so many boilers are permanently injured by corrosion. 


** Explosions. have been, as far as at present ascertained, 
forty- boiler explosions age the present year in the United 
Kingdom, causing the death thirty-nine persons, and the 


injury of eighty-one others. The scenes of twenty-four of these 
explosions were visited by your officers. Of the forty-three 
exploded boilers thirty-two were fired internally, and caused the 
death or injury of ninety-five persons; and eleven were fired exter- 
nally, and caused the death or injury of twenty-five persons. Of the 
thirty-two internally-fired boilers five were railway locomotives, 
five marine, three multitubular, and one Butterley, and the 
remaining wete of the Cornish or Lancashire form, with 
one or two large internal tubes. The erplocions of the latterclass 
of boilers have been miore numerous than that of any otherform this 

ear, and have caused the death or inj of fifty-eight persons. 
Right of them failed from faults in the construction, chiefly 
through the want of proper strengthening rings in the tubes; and 
the rest exploded from mischief arising during working, to which 
all boilers are alike liable. Of the eleven oded boilers which 
were fired externally two were of very old-fashioned shape, and 
the other nine were plain cylinders with round ends. Of these 
latter the cause of explosion of one has not been ascertained, but of 
the rest five were from the plates being weakened by age, bad 
repair, want of water, sediment, or corrosion; and the other three 
from faults in the construction which could have been avoided. 
Complete information has not been obtained of all the forty-three 
explosions during the year, but in the thirty-five caseg fully re- 
ported, thirteen boilers exploded from faults in construction which 
could have been remedied if they had been ascertained to exist by 
proper inspection; and twenty-two exploded from mischief 
arising during working which could have ~ avoided by greater 
care; but in no case was it necessary to resort to any mysterious 
explanation to account for explosion. In conclusion I would 
remark that there is an undoubted improvement in the general 
condition of the boilers under the care of the company, and that, 
therefore, its four years’ labour has not been in vain; and, further, 
that as all who have experience in the use of steam power agree 
as to the importance of periodical inspection of steam boilers, it is 
hoped that the beneficial operations of this company may be ex- 
tended by many more boilers being placed under its supervision. 

“T have the honour to be, gentlemen, 
“Your obedient servant, 
‘EDWARD Binpon Martin.” 


The chairman said that, after the reports that the meeting had 
heard read, there did not remain much to besaid. He wished that 
there had been a larger attendance of shareholders, but he 
supposed that small attendance might be inferred by the directors 
as indicating confidence in the board. The report showed that the 
company was doing in a satisfactory way what it had promised to 
do. The care that had been devoted to the inspection of the 
boilers in the care of the company by their engineers in the past 
year had been of a character to make explosions almost unknown 
amongst them, for there had been only one during that time, and 
om account of which, as they r the report, £20 had 
been paid. He thought that the whole district was becoming 
more and more alive to the importance of having their boilers in- 

pected b: dependent f from which great good would 
result; but there were still a great many boilers uninsured, and he 
hoped that the shareholders, who could, pera , do more.in this 
matter than the directors, would exert their influence amongst the 
public so as to increase the number of boilers in the company’s. 
care, for a larger business might be done without much tiorial 
expense, whilst the safety of property would be increased. Since 
the last meeting the directors had started the northern to 
which they referred at that meeting; and he was glad to say that 
the business had been commenced and carried on with energy by 
the gentlemen =e comprised the ea board — ra who 
were amongst the leading ironmasters of the of the kingdom 
referred to. This would be seen when he mt ate the names of 
those getitlémén :—Messrs. James Morrison were ), Thomas 
Bell (vice-chairman), W. R. Innes Hopkins, David’ Dale, Edwin 
Lucas Pease, Thos. Whitwell, J. F. cer, M. J. Jonassohn, 

W. Hunter, W. Cochrane, and J. G. Swan. ese gentlemen, as 

had been seen, had a considerable number of boilers under their 
care, amongst which there had been no loss. Mr. Waller, who 
was the com "s resident engineer in the north of En was 

present at that meeting, and had afforded the directors some 
information with reference to the working of the company theré, 

*' He thinks,” said the chairman, “that the‘number of boilets’in® 
the care of the company in the north will increase very considér 
ably, and that the connection will be. profitable to us.” ~ Tie 





increase of business. The total number of boilers now |. 


portance, that the actual Aw 
|' the last two years were £70,313,000 and 


northern committee. ae Wen aie TS be 
ad that a 


especially 
» reserve fund at seam of coal is very thin, and is cut on the “end” to improve its 


ties, | or “ undercw 


and difficult operations, and is often effected by the miner under 
the greatest physical disadvantages, more whex the 


» » 


* or , 
ing,” is usually ‘ormed by about forty blows 
my maser handled Sth sesh pf as to cut aft. 
to 4ft. under, at the rate of one to one and a-half yards lineal per 
hour, and destro much of the coal to make room for 
operator, and to work partly into the hole, to produce 
e requisite depth for a fall. 
The speed and effort with which this tool is m 





f sic Valls, we ents that | 
tly indebted to the directors for their services, | 
which had the effect of saving both life and: , and he 
hoped that the district would mbre largely avail ves of the 
benefits which a connection with the company hy produce, 
Mr. Walter Williams said that the thanks of the shareholders 
were due to the secretary and the engineers. He should like it to 
- th € it those 
De) boil 





be known outsid meeting | tha yee by empary 
on - , Mee’ ’ 


in their 
"the exerts at the offcers ad Side 
ions . ti ; e 
: nd he ec g's they had effected much 
Ms. Hartly a thas abe would ge inal to th 
’ i ve ence e 
‘temarks of ng Shain Sy liste warete the effect that the 
examination and inspection of the boilers in the care of the com- 
pany had really been a source of great benefit to the districts 
which the company embraced in its operations. He should not 
like it to be inferred that their a accidents arose 
from mere good fortune. Mr. Groucutt put it in the right 
light, namely, that the {examination and the attention that had 
been given to the boilers during the periodical inspections had 
been a nag A great advantage to the persons affected. by | could 
not hope for a perpetual freedom from accidents; still the fact 
that a district in which there were so many boilers had been free 
from any explosion of importance, so far as it related to the boilers 
in the care of the i , Should induce a very large number of 
persons to place their ile under inspection, or to insure the m. 
The motion was adopted,and the secretary briefly acknowledge d 
the compliment. 
Great pains have been taken by the officers of the company to 
obtain reliable information as to the explosions which happen in 
— A the kingdom, and as mg forms a better 
recor @ photograph, a t many have been 
specimens of which were exhibited t to the meeting. 














GUNS FOR THE NAVY. 


THE man Of ‘hieavy guns.for the navy progresses at 
Woolwich, but it will be: months before any important 
trials of the new artillery can be ‘made. Mr.’ Fraser's two 


64-pounders, referred to in Taz Enotnzer for the 22nd of June, 

have each fired 2,000 rounds without, bursting, and twenty 

rounds of case shot besidess, On the 21st ultimo one was sub- 

mitted to the further test’ of firing double charges—14 lb,—of | 
powder after the inner tube was split. The gun didnt give way till 

the eighty-eighth round, when the tube simply & forward, 

and closing the vent, brought the trial to an end. The breech 

coil is also enlarged or ged all round, ing the value of 

wrought iron over cast iron exteriors ; in the behaviour of 

the gun has been throughout perfectly satisiggtory. . Two 
hundred pieces of simpler construction are now“ being made and 
will be.completed thig.year,,. The fittings and details of the .7in. 
and 9in.:guns'having mow-been all decided upon, these guns will 
be supplied to thie at the rate of:about thirty per week, so 
that there appears to be ’s6meé Chancé ‘at last that our hips will 
not much longer be left without guns. ia 


a 


a 





AERONAUTICAL SOCIETY OF GREAT BRITAIN. 

oe seeing of council, bon — * the — - 
Mr. GJaisher, F.R.S., it was resolved that sub-committees shou 
be formetl for thé,cpdisidefation of certain tebjbsts' eeted with, 
the society’s operations, and the under-mentionéd gentlemen were 
pena ner thereto, with power to increase their number from 
amongst the members. 

Ist. For the best means of causing a balloon to ascend and 
descend, either by mechanical or chemical aids, so as to economise 
the use of and ballast. Mr. W. Fairbairn, Mr. Wenham, 
Dr. Diamond. } Mr. A. Follett Osler, and Mr. Beverley Fenby. 

2nd. To consider the law of resistance of inclined surfaces 
moving in elastic and non-elastic fluids, as air and water, and the 
resultant force obtained at right angles to the directi af’ motion. 
Experiment has shown that as the velocity is in ‘and the 
angle of inclination diminishes, the centre of effoft’of the plane 
approaches forward till nearly the whole ‘effect of re-action or 
sappért is transférred to the front edge. It, therefore, follows 
that im-very acute angles with the line of motion, a given extent 
of re-acting surfate at high velocities will be most effective if dis- 

in a narrow plane extended transversely ‘to its direction. 
An in ' of this principle will determine-the best ratio of 
surf in the Jorg and narrow wings of birds of extended 
flight; in the blades of reciprocating and screw propellérs,‘and in 
the sails of vessels for sailing near the wind. The Duke of Tl, 
Lord Dufferin, ’ Mr. yd; ‘‘Nasmyth, ' Mr. J, McConnell, 
Glaishery and Mr: Wenhamin's °°" Se ; 

3rd. To consider upétt the Best medns of ‘procuring a balloon for 
experimental purposes. Duke of Sutherland, . Glaisher, 
Mr, Weéstcar, Mr.’ Wright, Mr.. Magnus QObren, and Mr, J. 
McConnell... 

Mr. Fred. Brearey (hon, sec.) was nominated an ex 0; member 
of each committee. Lord Dufferin has been el: one of the 
_ vice-presidents, and Mr. J. McConnell one of the council. 
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hich shows 
£2,500,000 less for 1865—6 than for 1864—5, vut this difference is 
much less than the amount of the duties repealed ‘by Mr. Glad- 
total trade in the last ‘two 


published, we notice, amid.an enormous array of 
national im at the 
7,812,000, 
* this 


was, in 

the ‘weight, 8,810,000 tons 

dlso ex moed-a 
£1,263,000.and 
xportation of 


A, 
and 9,189,000 tons. .The exports 
, unwrought, or mi were less in value, 
‘or the two years £3,889,000' and eta Te 
id £583, Tin-plates 
were £1,483, 000, 
Thee i anincrease. Steam engines 
rose from‘£1,617,000 in the one year to £1,953,000 in 1 





+ machinery of ther sorts there was £3,271,000 worth imported 





1864, and £3,261,000 in 1965. 


cutting tools are 3in. wide, and penetrate 
} Reng» horses or pon eon men 
n of 50 lb. of per hour 


“end or face of coal, and in a efficien: 
‘than he can do it’ himself. The coal ap aperated on by the 
chine does not fall forward when becoming. detached, the 


TRADE AND FINANCE.—From the “Statistical Abstract,”. just.| P° 


picking 
bined with its weigh tt the power of one man, 4) 

in the shape of “ ve tore,” and this, under advantageous 
circumstances, is equal to about one-sixth of a horse power. The 
miner could not, with his limited power, force his pick, or any 
other shaped tool into the coal as if he were cutting cheese; he is like 
the mechanic, who has to chip all his iron-work with hammer and 
chisel for want of a planing or slotting machine, and must reduce 
it by little as best he , in lieu of suitable mechanical 
expedients to concentrate apply power in a continuous, un- 
deviating, and determinate line. Yet the introduction of planing 
or slotting machines has not injured the mechanic, nor the 
morticing machine the joiner; there is ample work which the 
machine cannot do; and there are innumerable mines where no 
machinery can compete with the skilled miner. To apply the 

wer of horses in lieu of manu-motive power, even though one 

orse is as powerful as six men, is practically very difficult. The 

power of both is dependent on the produce of cultivated lands; 
and the fewer horses ired the ch the necessaries for 
buman sustenance. 

There is yet a far more effective substitute for the power of both 
man and horse, which n inviting our use for centuries, in 
the form of what George Stephenson conceived to be “ bottled up 
sunshine.” A coal-fed steam engine of one-horse power is twelve 
times cheaper than one animal horse-power, and our obedient 
servant for twenty-four hours daily, consuming the produce of 
uncultivated lands on which the sun shone ages ago. Now it is 
desirable that in many favourable circumstances this “‘ under- 
cutting ” operation of the miner should be accomplished indirectly 
by this steam power, and one of the practical methods of accom- 





bat) 


P this object is the subject of present consideration. If 
one collier had the power of say eighteen men, and when necessary 
could make himself -2ft. high, and hold himself down upon the 
floor of the mine by pressing his head against the roof, and held 
firm in his hands a kind of cheese scoop in lieu of a pick, and could 
force it steadily into the coal at the necessary height from the 
floor, and to the required depth, he would then be exactly what is 
in many cases wanted; he would be a travelli ——— 
machine, and do more in one minute than 700 blows from a han 

wrought pick can do, and would, in fairness, demand a very stiff 

, Which he would undoubtedly obtain. 


= eee ben mene pilin conlentiey ogneuy i 

“ e” is, necessary, ft. has four 

length ; his head is also Tectable bo Conch thooeel, and be maggie 
one ton. He is fed by a sober drink, at 


flexible with 
300 lb. pressure, and at the rate of 30 _ minute. 
This water pressure acts vertically on a din. piston pressing 
st the ; and horizontally on one about the same size, re- 
rocating 18in., and fifteen to twenty times in a minute. ere 
is a pressure of 5,0001b. against roof, and the same pressure acting 
, forcing three “‘ cheese scoops” into the coal, These 
4ft., with a power equal 
; and this is ted b 
to feed.the boiler of the | 
which makes the water pressure, and pumps the same over 
over again... Thus this automaton iron man is dead fast when 
forcing the cutters into the coal, and only requires te lower his 
head one inch at the return or back stroke, and advance, which he 
does also aclt- enting. at its termination, half-an-inch to one i 





. 


and then again he e his head-and is readyfor the next ou 
stroke; his sober veins being filled by incompressible if not a 
larating “ water,” and therein by a valve for the 


necessary time, enabling him at that moment to ety the roof to 
oT self draulic coal h . 

This self-acting hy: ic -cutting machine, or “‘ iron man,” 
which has now been two years at work, is the miners’ best friend; 
it does not dispense with his labour, but performs for him the 
undercutting, which is a most laborious operation, either in the 
more 


roof, but settles on the lower thereby avoidi 

dents. The sa eas ee ee 
and it is icable to cut with the most ease into 
floor of mine, thus pues ing all waste of om 


ease 
wi 
i coal the 
The size of the oe br’ 

holes,” “ ” 
with a man and py fags perma bia mapas pst « oF rock with 


once going over at the rate of fifteen yards per hour, and 
le and height from floor or rails, being suitable ,for 
*dip” or “rise” worki and is capable of cutting the 


seams. The of water whic’ ones eee 
ther’from the stan pipes in the pit or pumps 
m 





be aint 
attac to any existing engine, 
specially made for the Boy name 

what is sufficient to fill circuit 
when desirable, as in the 
volume of water 
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MESSRS. CARRETT AND MARSHALL'S HYDRAULIC COAL CUTTING MACHINE. 
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employed consists of an hydraulic reciprocating engine, adjustable 
to any height and angle, having a self-acting valve motion. The 
cylinder is 44in. diameter and lined with brass, and the piston 
made tight with ordinary hydraulic leathers, easily renewable. 
Within the piston rod is attached the cutter bar of steel, carrying 
the tools or cutters. These can be varied in number to suit the 
depth to be holed at one operation. The cutting tools are of 
double sheer steel, easily made, and very strong, and can be 
removed and replaced in a few moments; they are readily sharpened 
on an ordinary grindstone. The cutter-bar is also removable, when 
transporting the machine from place to place, for which purpose 
the main cylinder is, for the time being, placed longitudinal with 
the rails. (See dotted lines in Fig. 1). 

The machine in operation fixes itself dead fast upon the rails 
during the cutting stroke and releases itself at the back or return 
stroke, and traverses forwards the requisite amount for the next 
cut without any manual labour. Should the tools be prevented 
making the full stroke at one cut they will continue to make 
more strokes at the same place until the maximum depth is 
attained, when “‘ only” the machine will traverse itself forward 
the required amount for the next cut. Thus, at one operation, a 
uniform straight depth is attained, parallel with the rails, inducing 
an even fracture when the coals are brought down, and thereby a 
straight line for the new coal face. There is no percussive action, 
either against the roof or into the coal, but simply a concentrated 
pressure, producing a steady reciprocating motion at fifteen strokes 
per minute. There is, consequently, no dust or noise, and little 
wear and tear. For the same reason when cutting pyrites the 
tools throw out no sparks, and the workman can hear any move- 
ment in the coal or roof. 
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The required height from the line of rails in the “ holeing,” 
“ kirving,” or ‘‘ bareing,” varies in different mines, it follows that 
the hydraulic cutting cylinder, and its direct-action cutting tools, 
have sometimes to be arranged above the carriage, and sometimes 
beneath the main carriage, or close down upon the rails, as is 
illustrated in Figs. 1 and 2. Fig. 1 is the main carriage, with four 
wheels far enough a to allow the machine to be placed longi- 
tudinally when being transported from place to place. The 
screws Y, Y, are for raising and lowering the carriage and its 
cylinder and cutting tools. The pinion Z and the segmental 
rack H regulate the desired angle of the tools cutting into the 
coal face, and the two nuts at each end of carriage x, x, regulate 
the angle required when necessary that it shall not be in the same 
plane as the rails. 

A, A, A are the cutting tools, B the cutter bar, N a guide roller 
for the same; D is the main cylinder, with its self-acting hydraulic 
valve motion, which passes a portion of its water alternately above 
and below the piston of the holder on, which thus rises and falls 
without percussion, and follows the uneven line of the roof of the 
mine, so that the required stability is given to the machine for 
the time being, an instant before the cutters enter the coal. The 
“*holder-on piece” can be any length necessary to bri over 
gaps in the roof ; it is loose on the pin F and droops at its leading 
end to enable it to ride over the varying projections in roof. The 
traverse motion is actuated by the pin 6, which connects the 
cutter bar with piston rod, and at the termination of each end of 
its stroke actuates the lever d in both directions, which operates 
on the pawl ¢, which causes the chain pulley to revolve on the 
chain i, made fast ahead by an anchor-prop between floor and 
roof. The cost of each self-acting coal-cutting machine, as here 
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+ ee without its ‘anchor-prop, traverse chain, or pipes, is 


In arranging the engine and pumps [required to make a “‘con- 
tinuous stream” of water pressure for working these machines, it 
is preferable to have two steam cylinders, so that there be no dead 
centre. They are constructed to work one, two, or four machines, 
at a reasonable cost, of about £125 per machine, exclusive of pipes, 
which, if for one machine, are of 2in. bore, wrought iron, a 
superior quality of gas pipes, to stand 500 lb. pressure, at 3s. 6d. 
per yard. These pipes are screwed together in the ordinary 
manner, and adapt themselves readily to the irregularities of the 
floor of mine. A flexible pipe 1}in. bore, suitable for the same 
pressure, allows the machine to traverse. 





Mr. Carrett’s lecture was illustrated by some prominent 

i , and by a neat working model—the same as that which 
was sent to this year’s conversazione of the Institution of Civil 
Engineers, and which also afterwards at the soirées of the 
Association in the building of the Nottingham Industrial Exhibi- 
tion. The price of a full-size machine was stated by Mr. Carret 
to be £125, and that it could cut me | and shale eq y as well as 
coal. Mr. Whitwell, from personal observation, spoke in high 
terms or the apparatus, though he observed that it was not pro- 
bable that it could ever be used to cutironstone. Mr. Bramwell 
thought that the inventors had done well to employ water for 
transmitting the motion instead of, for the short distances re- 
quired, a | an elastic medium as air; and he praised in general 
terms the principle and design of the machine. 
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RECENT IMPROVEMENTS IN THE APPLICA- 
TION OF CONCRETE TO FIREPROOF CON- 
STRUCTION.* 

By Mr. J. INGLE. 


Awmoncst the various methods of fireproof construction, as applied 
to the fi oullings, and routs of buildings, which hove been in 
use within the last twenty or thirty in which concrete 
forms the fire-resisting medium have been most ‘frequently 
adopted. The main reason for this preference, no doubt, is that 
the a form in which it is generally disposed suits best the 

uirements of modern construction. — , 
“rick arches, though used almost without exception to carry 
the floors of the large fire-proof mills and ouses of the 
manufacturing districts, have disadvantages which almost pre- 
clude their use in buildings of iB more Cor or Socneette cha- 
racter. Th uire walls girders of great strength to 
sustain hele ight and to withstand the outward thrust which 
e depth which they occupy on account of their 
added to. the board’ and joist arrangement abo’ 
the eating underneath, is so great as to involve a 
increase of height in the building to obtain the same clear space 
between the floors. and ceilings of the rooms. Of the systems of 
fire-proofing in which concrete forms the chief element, that of 
Messrs. Fox and Barrett is the one which has been most exten- 
sively used. 

It consists of a series of light rolled iron joists fixed 2ft. apart, 
upon the lower flanges of which aré fillets of wood at 
intervals of an inch or an inch and a-half. Upon these a mass of 


concrete is thrown, the depth of the same 2 ted to 
some extent by that of the iron joists, the concrete generally 
brought up flush with their upper 


i The bean | then pea ¥4 covered with an ordinary wood 
loor upon light oi 

The wits of the floor re- 
ceives a second series of wood 
fillets nailed transversely to the 
first, and at intervals of 12in. or 
15in., and upon these the ceiling 
is then formed in the ordinary 


manner. 

The concrete used in this con- 
struction, in common with 
others in which ordinary lime 
forms an ingredient, is not, 
strictly ne a fire-proof 
body. e cementing material 
which occupies: the interstices 
between the fragments of stone 
or gravel becomes, like ordinary 
mortar, in setting, a weak car- 
rr? hor and like the stone 

m which it was originally 
burnt, is reduced by calcination 
to a state of lime. This effect 
would undoubtedly be produced 
upon any lime concrete which 
formed part of the construction 
of a floor exposed to a severe 
conflagration. 

The application of water to 
lime in the caustic state converts 
Sf cece Seaton 
while undergoi i it 
assumes double its —. alk 
and falls to powder. e conse- 














quences, therefore, which might 
naturally be e ‘to ensue 
from the play of water from the 
fireman’s hose w concrete 
floors in a calcined state, would 
be the overthrow or fracture of 
the outer walls their expan- 
sion. Some of the numerous 
instances of the destruction by 
fire of buildings, which were 
supposed to be secure from that 
danger, are probably owing to 
this circumstance. ; 
Ihave more —— alluded 
to this radical defect of ordinary 
concrete as a fire-proof medium, 
because, in the system which Iam 
about to describe, a kind. of 
concrete is employed which re- 
tains its cohesion and a con- YU 
siderable portion of its original . 
= though water be thrown upon it while in a red-hot 
8 


This method is a local invention, and is known as ‘‘ Dennett’s 
fire-proof construction.” I shall speak first of the composition 
of the concrete, and then proceed to describe the manner in which 
it is applied. 

_ Gypsum, known chemically as the ‘sulphate of lime, and which 
is one of the most perfect non-conductors of heat, is the most 
important constituent of the concrete, and is used in lieu of the 
ordinary lime as its cementing material. This , however, 
unlike that manufactured into the plaster of Paris which is used 
for ornamental purposes, undergoes a thorough calcination. The 
latter is simply roasted in ovens, the finer lumps of 

being carefully selected for the purpose. effect of this 
roasting is merely to drive off so much of the water which enters 
into its ch 1 ition as to allow the gypsum to be ground 
by millstones. 

_ The rapidity of setting which is peculiar to this kind of plaster 
is owing to the fact of its having but little water to take up in 
order to resume a state of consolidation. 

For the manufacture of the plaster used in Dennett’s concrete 
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the coarser qualities of are used, such as in fact, ex 
& this p “ would : — — i. me Amy These 

erior q ies are largely impregnated with clay, with the beds 
of which it alternates, and this clay when burnt Raa the very 
kind of material which is afte added artificially in the mix- 
ing up AM the concrete. wee 

or thi: any material possessing a high d of 
oe a! is ; such as furnace drosses, oolitic stone, pan, tc ta 

ck. The latter being in most cases readily procurable is gene- 
rally used. It is necessary that all dirt and dust should be care- 
Fars f screened out so as to prevent the choking of the pores of the 


b 

The sizes of the lumps are uated so that the smaller ones 
shall fill up the interstices of the larger. By this means, and 
by considerable force used in consolidating the concrete, it is made 
to consist of a pn an ty of the hard material, and its 
— is much in by the proper observance of these pre- 
cautions. 

Some considerable time is occupied by the concrete in setting, 
as a great amount of water is soqened to be taken up by the 
plaster on account of its thorough calcination. 

When the setting process is complete a degree of hardness is 
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Sttained, however, to which that of ordinary plaster of Paris will 
bear no and which is equal to that of the best cements. 
’ The form ‘the ‘concrete is generally applied to the con- 
struction of floors is that of an arch, or series of arches, with small 


rise. ‘These are formed upon tem centres, which may be 
removed after an interval varying from ¢wo to #ix da pte Aon 
es. 


Diagram B sho 
of frcm 6ft. to 12ft.-can be | ov 
ness of the arch varying from 3in. to 


5in. to10in. in the haunches. . Rolled or rivetted iron ers form 


the intermediate supports of the arches, while the outer haunches 





BENNETTS. FIREPROOF CONSTRUCTION , 





rest upon projections or corbel courses in the brickwork. Floors 
of corri and cottage rooms can be formed, however, without 
the aid of any joists or girders whatever. Of course the arch form 
ag a certain amount of sup from the abutments, but 

m the transverse and thoroughly homogeneous cha- 
racter of the material very little if any lateral thrust is exerted on 
ee required, sl la’ d ligh d 

aw oor is i eeper plates and light joists an 

boards are laid in the ordin way; butif there is no necessity for 
this kind of ‘finish, or if it is esirable to make the upper surface 
fire-proof, the haunches of the arches may be filled up to a hori- 
a and paved with stone, tiles, cement, or asphalte, as may 


The cheapest and best kind of paving, however, is that which 
may be formed by the concrete i To do this the byes 
material is graduated in size until the surface can be finished with 
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the trowel. This surface can be executed in various tints, and 
with different degrees of polish. 

For bedroom floors this method of finish is particularly adapted; 
it is cleanly, non-absorbent, free from vibration, and therefore 
mgeey See and what is a very important considera- 
tion, particu 


rly in the crowded districts of large towns, affords 
YY UAC 
Vl: 
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no harbour for vermin. Any objection which might exist against 
these floors on the score of coldness may be removed by placing a 
sheet of hair felt or matting of cocoa fibre under the carpet. 
Floors of coarse plaster laid upon reeds or laths on the ordinary 
joists were formerly very common, and are still used to some ex- 
tent in Nottingham and other towns of the Midland district; and 
it is no doubt owing to this circumstance that the destruction of a 
dwelling-house by fire is here a matter of very rare occurrence 


ind 

The mode of finishing the underside of these floors depends 
upon the character and architectural requirements of the building. 
For banks, offices, hospitals, and many other public buildings, 
there is often no objection to the curved surface which the soffits 
of the arches. present, and which are, moreover, well adapted to 


— coloured ee ee berm in b ie ° taht 
mestic character, a iling is indispensable, a series ight 
joists to receive the ordinary ing is affixed to the lower flanges 
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FLOOR FINISHED WHOLLY IN FIREPROOF MATERIAL . 





of the girders. As these form no part of the main construc- 
tion of the floor their destruction in case of fire would not impair 
the stability of the arch, which forms the fire-proof medium. 
With regard to the stre of the concrete, very severe tests 
were applied to some of these arches at the new town-hall at 
Hackney, under the direction of the district surveyor, and with 
very satisfactory results. These experiments were tried with refe- 
rence to their capacity for sustaining dead pressure, and also with 
regard to their resistance to impact. In the latter case a 
block of stone weighing 250 lb. was dropped from a height of 1 





upon the centre of an arch which was but 3jin. thick in the 





Mr. G. G. who first i 
seven years for the thorough fire-proofing of Kelham Hall, near 
Newar ho cen of Manners Sutton, Esq., speaks of it in the 


“T have made use of Messrs. Dennett’s material for fire-proof 


‘arching, and though I have happily had no practical experience of 


its efficiency as against fire, I can bear witness to its strength, and 

its extreme convenience of application. I have made use of it in 

positions in which I should have found it difficult to introduce any 

other fire-proof material, and it has this advantage, that th 

constructed of it are so entirely in one mass that they cover 

8 like a compact shell or inverted basin, and are conseq 
wholly free from lateral pressure.” 

The cost varies of course with the distance of the place where 
the system is adopted, from the localities where the is 
queens, but in most parts of the country it is found to be 
cheaper than pos fo gad method of fire-proofing, while in the imme- 
diate neighbour! floors can be formed at a cost less 
than that of ordinary construction. 


No discussion followed this paper, the last for Leys It 
was illustrated by an ae pie y hemgamoman of specimens, and by a 
number of diagrams, which we have engraved. 


A NEWLY INVENTED SYSTEM OF ORDNANCE.* 


Mr. W. D. GarnsForD read on Monday the following paper, 
giving a description of a newly invented system of ordnance :— 

The system of artillery which I propose to b before your 
notice has for its object the following conditions :—First. To con- 
struct a gun which shall be capable of throwing heavy shot, with 
a com tive lightness of metal in the gun itself, and with a 
recoil little ex the indispensable reaction of the projection 
of the shot. to obtain with such «gun an initial velocity 
of projectile equal to, if not greater than, that from a projectile 

n, and to maintain it at a greater extent than any rifled gun. 

ird, to be light in metal, not more than twenty-five times the 
weight of the shot thrown. Fourth, to be inexpensive in manu- 
facture. Fifth, to be as durable as the small-bore gun. Sixth, to 
be easy and quick in loading and man: ent. 

These may, be considered the desiderata of any system of 
ord ; the th-bore fails in many particulars mentioned; 
rifled cannon fail no less; they are extremely heavy for their 
weight of ees they give a low initial velocity; the recoil 
is enormous. ey are very expensive; and they are very quickly 
worn out; and they are difficult to load and to manage generally, 


























condition. Its axis is never but for a moment to the line 
of flight, but is continually more and more soi Peed to it. Conse- 
quently the shot always travels more or less sideways. 


The ectile thrown the isa si 
disc, Ai by the rnailie at the basis of the frusta of two 
equal cod cindiien ovtas. Each frustrum is half the height of the 


Caen ee ee akan dom he wherann 
height. uently the ma: imes the or 
sti ine is Sized in an w +t direction, and the rotation is upon 


minor 
Such ectile is evidently superior to a conical or cylindrical 
ne th Be sean dota ayy Aen rotative position to tte line of 
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a 1 this ectile similar to th ving is used. 
‘0 ro} a gun e is 
Internally it oni of two , a chamber Sor the portdes. and 
the or receptacle for shot. The vero be = ogne- 4 
that when loaded the front of the disc is level with " 

the Direction is given by the close fitting of the sides 
the barrel to the disc, rotation by a pin passed the barrel 
in a horizontal direction in its lower part, so as to take hold of 
notch cut in the edge of the disc. It is thus evident that the 
disc on leaving the gun will acquire a rotation equal in speed at the 
circumference to the speed of the disc itself where it last touches 
the catch. By putting the catch nearly under the centre of the disc, 
a speed of rotation of the Lag ope nearly equal to the initial 
velocity of the projectile would be obtained. " 
less than this Fill suffice to keep the axis of the disc at right 
angles to its line of motion, the catch is farther back, and 
offers but little resistance to the exit of projectile. — 

Thus an efficient rotation is obtained without friction; and 
from the absence of frietion great initial velocity is obtained, and 
the recoil being small from the same reason, large charges of 
power may be used. ce 

A long maintenance of the velocity is ensured by the shape and 
rotation o* the disc, which is more adapted for retaining its 
velocity than a conical or bolt-shaped shot. “ 

The recoil is small from the absence of friction, which in rifled 
guns amounts to from one-third to one-half the power employed. 
In the proposed gun the only recoil is that due to the simple 
propulsion of the shot. ab ie 

An experimental gun has been made on this principle, throwing 
a shot of 4Ib. 2 oz. 

The charge used was one-eleventh, or 6 oz. of powder. 

The first shot was fired from H.M.S. Cambridge, the gunnery 
ship at Devonport, at the target in the creek, a distance of 1,000 
yards, The sone, 6 oz. of powder. The rotation was perfect, 
——. direction ae ware Seiad, ‘Dovengict, ni 

e was again m Bovisand, Devonport, and gave a 
range of 2,000 ie ; first graze with the same charge. Had the 
construction of the gun allowed a heavier charge of powder, no 
doubt a much greater range would have been obtained. 

Further experiments were prevented by the cracking of the gun 
at the muzzle. 

This form of gun seems peculiarly adapted for large sizes from 
the following qualities :— 

Its comparative lightness, being only about one-fourth that of a 
rifled gun to throw the same weight of shot. 

The same recoil, which is not more than two-thirds that of a 
rifled gun, from the smaller charge of powder requisite. 

Its great facility in loading, from the shortness of the barrel, it 
being in fact almost a breech-loader. 

Its great economy both in first cost and durability, as there is 
no liable to wear from friction except the catch, which is 
easily renewed at any moment. 

Its economy in powder, from absence of friction, and as is illus- 
trated by the experiments mentioned. 

The system is the invention of Major-General Hutchinson, of 
Bideford, Devonshire, at whose desire I have prepared this 
description. 


EXPERIMENTS ON THE DIFFERENCE BE- 
TWEEN THE RESISTANCE OF WATER TO 
FLOATING AND TO IMMERSED BODIES.* 

Tux following report describes the experiments made by the 

committee :— 

The committee held several meetings in the course of the winter 
and spring of 1864—65, and agreed to a programme of experi- 





ments, of which the following is a summary :— 
1. Two models to be made of painted wood, designated re- 
spectively as A and B. 


2. The models to be ship-shape, and each of them to consist 
of two equal and similar halves joined together at the middle 


water-line. 
Elements of Models. 
A. B. 
a oe aor feet 4 feet 
Breadth, } of length ... «. .. 0°571 foot 0°571 foos 
Total depth ... ... ... «+ «+ 0°571 foot 0°364 foot 
Form of midship section ... ... Circle i 


Ellipse 
Area of midship section «+» 0°256 sq. foot 0163 sq. foot 
Ratio of those areas... ... .. 1: 0°6366 
Form of water-lines of fore body Harmonic curves 
Form of water-lines of after body Trochoids 
(Stem and stern-post at first intended to be vertical straight 
lines, but afterw: rounded off to prevent the corners from 


being chipped.) 
Length of fore body: length of 

after body ... 0 wo ceo ce 33932 3:2 
Mean girth ... ... 0. oe oo» 1°45 feet 1 foot 
Displacement when half im- 

MOTO §— see cee cee ove ee AT ROD 10°986 Ib. 


3. Model A hte » in two oy the circular pian 
section, so t! y turning the -body through a right angle 
about a longitudinal axis the water-lines can be converted into 
buttock-lines, and vice versd. 

4, Experiments to be made according to the method formerly 
put in practice by Mr. Scott Russell, in which the uniformity 
of the —— force is maintained by means of a regulati 
weight ing from a pulley, under which the hauling co: 
passes; the model to be guided in a straight course by means of a 
gy ee pally at speeds 

; ose experimen © principally at not 
exceeding the natural speed of the wave corresponding to the 
length of the model, viz., about two knots per oe, or 3°38ft. 
per second; but a few experiments may made at higher 


6. The experiments to be made on each model under two 
circumstances, viz., with the model immersed as nearly as may 
be to the middle water-line, and with the model totally im- 
me 

The programme of experiments having been thus drawn up by 
the committee, the superintendence of its execution was under- 
taken by Mr. Scott Russell, as being the only member of the 
committee resident in or near London. 


Full-sized drawings of the models having been p in con- 
ey with the programme, the models were from those 
those drawings. t 


The actual execution of the experiments was entrusted by Mr. 
Russell to Mr. J. Quant, naval architect, who performed that 
duty with a skill and assiduity which the committee desire to 
acknowledge in the highest terms. 


* Report of the Committee appointed to make Experiments on the differ- 
ence between the Resistance of Water to Floating and to Immersed Bodies. 
The Committee consists of John Scott Russell, C.E , F.R.S.; James R. Napier ; 
Professor Rankine, C.E., F.R.S.,; and W. Froude. Rread before British 
Association. 

t Both drawings were exhibited at the Birmingham meeting, and also 
model B ; model A being in use was not sent to Birmingham. 











perpendicular line with the outer rim outer wheel in the 
of the iece; from the oak pole, to a length of about 
» where pole was fixed in the water, was stretched a 


pelling weight was then 

the trestle on the platform, ponent 8 me under which 

the cord passed, and whilst the yet held the model the pro- 

fee re oe es to a height of 6ft. from the ground. 
word “‘ go” was then gi model set frec, and pro- 
weight allowed to fall to within a few inches of the 

and in the cord till the mod 

arrived at the platform. was running, obser- 

vai were taken as to the time when it each post.* The 
20ft. were in’ to acquire a uniform 


speed by the time it arrived at the first post. 
A bs bw of the apparatus just described was, shown at the 
Birmingham meeting. 


* As the form of model A when half immersed is of itself un- 
stable, it. was partly hollowed out and made stable by the help of 
leaden ballast. It was found impossible to make satisfactory 
experiments with this model at deep immersions, because it then 

e too heavy to be trimmed with that degree of delicacy 
which was requisite for the experiments. With model A, there- 
fore, the bow and. stern were combined in various ways, and the 
under-water experiments were made with model B. This model 
floated exactly at half the depth when solid, and with that immer- 
sion the experiments were takin as given in the following tables. 
It was afferwards hollowed out, and then loaded to such an extent 
as just sensibly to tend to sink. Some runs were taken with this 
model as deep as 15in., and at that time it was to a slight extent 
hanging on wire, so as to meet with a little additional friction. 
These runs are marked with an asterisk. 

While model B was being hollowed out the run was lengthened 
to 150ft., so that in each subsequent experiment four observations 
of speed could be made. 

[In consequence of the extreme pressure on our space we are 
compelled to hold over until our next the tables and diagrams 
explanatory of the observations made and phenomena observed. ] 





REMARKS ON THE EXPERIMENTS OF THE COMMITTEE UPON 
THE RESISTANCE OF WATER TO FLOATING AND IMMERSED 
BODIES, BY W. J. MACQUORN RANKINE, C.E., LL.D., F.B.SS., 

The author said that his object in reading the present paper 

was not so much to bring forward any opinions of his own as to 

open the way for a discussion on the subject of the resistance of 
water to bodies passing through it. The custom of the association 
was that a report should be discussed; and therefore when it 
was desired to hold a discussion on the subject of a report it 
became necessary to read a communication from some individual 
on the same subject. With respect to the experiments recorded 
in the report, he would observe that they formed a body of facts 
which were available for every inquirer to reduce in his own way. 

From a brief investigation of their results, by the aid of graphic 

— he believed that the following conclusion might safely 

wn:— 

1. Thatagreeably to what was previously known asto the resistance 
of water to the motion of bodies of s dimensions at low speeds, 
the resistance increased, on the whole, somewhat more slowly than 
the 7 of the velocity. 

2, That when the velocity went beyond the maximum velocity 
suited to the len according to Mr. Scott Russell’s rule (that is 
to say, about 3}ft. per second, the models being 4ft. long), the 
resistance showed a tendevcy to increase at a more rapid rate, and 
the water became so much disturbed by waves as to make it 
difficult, and sometimes impracticable, to continue the experi- 
ments. 

3. That while the midship section of model A was to that of 
model B as 1°57 to 1, and the mean girth of model A was to that 
of model B as 1°45 to 1, the resistance of model A was to that of 
model B in a somewhat less ratio than the latter proportion, 
though not very much less at moderate speeds. 

4. t the resistance of model A when just covered with water 
was almost exactly double of its resistance at the same speed when 
half immersed. 

5. That the resistance of model B when immersed to about 
three and a-half times its depth was sensibly more than double its 
resistance when half immersed. 

The author adverted to the great mass of detailed information 
as to the propulsion of vessels which had been accumulated by the 
late committee on steamship performance; and stated his opinion 
that much good Jmight be done by digesting and condensing that 
information, which at present was in a form’ too voluminous fop 

use, W. J. MR. 





A discussion then ensued on the report and Dr. Rankine’s re- 
marks thereon. 

Mr. Fairbairn observed that the object of the committee was not 
to determine or fix one particular law, but rather to collect facts 
which any person might endeavour to ascertain for himself, the 
general law | a4! pase) them. He believed that he was the first 
person who ascertained the amount of the resistance offered 
to bodies passing at different velocities through water. From 
experiments made many years since on the Paisley canal with a 
gig, it was found that whereas when the boat was drawn through 
the water about the rate of five miles an houra large wave was 
sak dansaeatii oat te Caled aieae an oneomi we 
such wave as smoo as 
ie aaelaes own. a ice. He had himself a 
similar imentjwith anfiron on the Forth and Clyde Canal, 
with an identical result. When once the vessel was forced at a 
greater rate of = than the wave would travel, the wave dis- 
ap) and the resistance became less in proportion to the 
velocity, fwhile the immersion was reduced from 15in. to 13in. 
However, it was found difficult fo use on canals engines of the 
— on? to attain so high a velocity, therefore it was 

eterm to build larger vessels to travel at a low speed. Mr. 
Scott Russell and others had made similar experiments, but they 
had not driven their boats at a higher speed than seven miles an 
hour. It was mainly in consequence of the experiments then 
made, that Mr. Scott Russell determined to build vessels with 
hollow bows on what was called “‘ the wave line” principle, which 
was now extensively adopted in iron shipbuilding. He he that 
before the section separated a committee would be appointed to 
thoroughly collate the facts already obtained in reference to the 
resistance offered to bodies in motion in water, and thus to extend 
their knowledge of the law that resistance followed. 


* With a stop-watch lent for the purpose by Mr. Frodsham. 








Professor Rankine explained that he had not adverted to Mr. 
Fairbairn’s valuable experiments in with this subject, 
because he was adverting to i a aie 
Of course, if a committee were spo to consider the subject, 

Mir. Fairbairn’s resulta laid before them, and taken 


ito consideration with nt prpeet moms of doje. 
Mr. G. Bailey, who been ,engaged in shipbuilding since 
1812, and who for several years had been the surveyor of vessels 
Lloyd’s, drew the attention of Professor Rankine to the 

peculiar lines or grooves of friction shown on the bottoms of 
copper-bottomed vessels. is line commenced at the bows at the 
w line and extended to the midship section of the vessel, 
ually as it one-third of the immersion 
the keel. i appeared to him to be at variance 
Mr. Russell’s “‘wave-line” theory, which he believed to be 
mistaken one. As a naval architect, he would undertake to 
totally dlacntiag in thelr qualities ag sckqoins thins, The wave 
qualities as sea-going shi © wave- 

inciple was not generally adopted, and in the cases where it 
had been carried t, the vessels were unsuccessful as sea-going 
ships. In one instance, where a vessel had been built upon this 


principle, she was su 
up to the extent of 18in,, with the happiest oar, 8 she 


a 


& 


uf 


F 


the waves. He r advert to a pe Liem ti instance of 
**slip” that had come to his know lately in the case of the 
0 yd’s screw pe ” where the 


Mr. Fairbairn oy in what way the frictional line was shown 
upon the surface of the copper. 

Mr. Bailey replied that the copper was striated along the line of 
friction. It presented the appearance of being grooved, but the 
grooves were not continuous, as the harder portions of the 

were left intact—only the softer portions being worn away. 
essor Rankine inquired whether the particles of water ap- 
a to follow the mee line perreen, Se te rgo 
. Bailey replied in the negative. ine did not spread, 
and he was satisfied that it was not the result of the vessels faving 
been in contact with foreign 

Admiral Sir E. Belcher, as an old sailor, agreed with Mr. Bailey 
that the fastest ships in the navy were constructed upon prin- 
ciples other than that of the ‘‘ wave line,” the efficiency of which 
he disputed. In 1815 the surveyors of the navy put their heads 
together, and built what were called the Royal Commission 
rs ships, which were constructed on the yar. ag of — 


ps 
Russell theory “‘ barked ”—that was, that they were stopped by 
every sea they met, and they took great quantities of water over 
their bows, and thus their speed was greatly retarded. None of 
the gigs on board her Majesty’s yo were built with hollow lines, 
as it was found that they were far better sea-boats when their 
lines were straight. Years ago the sailing ships went sixteen 
knots an hour, and it was strange that the same speed could not 
be attained with steam. He attributed this loss of speed to the 
erroneous principles upon which steamers were built at the present 
day. e Cunard steamers, well known for their great speed, 
were built with straight lines. 

Mr. Smithies wished to know whether Mr. Scott Russell’s 
theory had been founded upon mathematical or upon experi- 
mental proof, and also whether in the experiments made by the 
committee the boat went faster with the bow or the stern first. 

Professor Rankine replied that the report gave fully the result 
of the experiments le by the committee, and he must therefore 
refer Mr. Smithies to it for every information he derived in con- 
nection with those experiments, He might, however, say that 
the boat went faster when the long end went first. He thought 
most persons when discussing the wave-line theory forgot that it 
was divided into two branches, one relating to the form of the 
bows, and the other to the relation between the ry om of the 
vessel and the speed at which she was to be propelled through the 
water. He did not attach much weight to the hollow bow form, 
as he found that a bow constructed on the straight-line system 
answered equally well with that constructed on the former 
system. He thought, however, that there was much to be said in 
favour of the theory that the length must form a certain relation 
to the speed. If a vessel were too short, or driven at a higher 
speed than warranted by her length, a great waste of power would 
be the result. The proper length ap; to him to be fifteen- 
sixteenths of the square of the s in knots. He considered 
that Mr. Baile: y had drawn attention to some important facts in 
connection with the subject. To ascertain the line of friction 
along the bottom and sides of a vessel, it had been proposed by 
Mr. E. A. Cowper to cover the copper with a coloured grease, and 
then to drive in anumber of pins. The grease would be removed 
by the action of the water in all places in the line of friction, ex- 
cept just in the rear of the pins. Practical difficulties might pre- 
sent themselves, but he thought this mode of experiment well 
worth trying. 

The President, Mr. Hawksley, having given much attention to 
cognate subjects, thought that the question of the wave line had 
been misunders in consequence of persons forgetting that 
some vessels were required to attain great speed on smooth water. 
while others had to contend against heavy seas. It appeared to 
him that the hollow bow, although not calculated to enable a 
vessel to make good way against a head sea, was the best for speed 
on smooth water. When the hollow bow was pressed down be 
heavy wave, what had been lately termed the ‘‘ skin resistance ” 
was greatly increased. It was very necessary that accurate 
— should be undertaken in order to ascertain the 

ifferent resistances offered by water to the passage through it of 
wood, of iron, and of copper. 





SoutH Kensiveton Muszum.—Visitors during the week ending 
25th August, 1866. On Monday, Tuesday, and Saturday, 
from 10 a.m. to 10 p.m., 11,001; on Wednesday, Thursday, an 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1,172; total, 12,173; 
average of correspon week in former years, 14,022; total from 
the opening of the museum, 6,262,795. 

Smoxine In Ratiway CaBRIAGES.—A strange announcement 
was recently made at the half-yearly meeting of the London, 
Brighton, and South Coast Company. We always hitherto 
supposed that the distinction as regards second, and third- 
class passengers related exclusively to the quality of the accommo- 
dation provided. The first-class passengers pay for a stuffed seat, 
a stuffed back, a handsome rug, elbow swings, &c. The second- 
class passengers rae | for a stuffed seat in American cloth, so-called, 
but without s back to the seat, excepting in some cases a 
mere stuffed bar, and they (the second class) are always minus the 
rug. The third-class have to submit to honest painted 
deal, both for side and back. These graduated payments are, of 
course, for each of the several classes of accommodation, and of 
that no one can reasonably complain; but some classes of travellers 
may reasonably and indignantly complain when the chairman 
of an a company officially lays down the law that second 
and third-class passengers—no matter what their age, their state of 
health, or sex may be— must submit to the pew pont of smoking. 
Yet this is the diction of the recently-appointed chairman of the 
London, Brighton, and South Coast Railway. He deliberately 
states that smokers may take the second or third-class compart- 
— ~ Tee that there they would be “perfectly welcome to 
smoke, 
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CAPTAIN ee kal ON THE ROYAL 

Tue following exhaustive report on nthe Ro: Boversa™ 

Lenser | by. ee vere Osborne, i jo hee a 
t 


printed Rot re House of Commsti. 

seen t a important objections which 
have the turret poem: os general, an 

the Royal's eu i, parca, really have no weight 
whatever.’ Thus no evi can be more ¢onclusive than 
Captain Osborne’s testimon: y that the concussion due to 
the et: A Sy cope ificant, that the blow- 
ing up of; gue eared, &e,. The report 
constitu tes’ the latest ‘and most yond addition to our 
informatioi'ré the capabilities of turret ships, and, 


therefore, we print it in full notwithstanding its length :— 
Caprarin §. OsBoRNE’Ss TWO REPORTS ON THE Royar SovEReicn 
CupoLa SHIP, Lg THE 1sT DAY OF AUGUST AND THE 15TH 
DAY OF OCTOBER, Ws 


Her Majesty ship E Royal Sovereign, Portes ‘Harbour, 
Sir,—In obedience to A orders of the now pro- 
coed ‘to, rt in de the results of the regent trial of her 
Maj snip under my command. 
Brgpay 3 26th July, the ship being anchor in 
St. Hebe FE agp ie steam down, I commenced. 
the ce how to clear the ap or “quarters sept 
&c., and then at Bee ale accustom: 
beat of drum and one goll. 


After this we fired another reduced charge horizontally from the 
second 1:20 deg. abaft the »P crockery 
and glass on lower mess under the line of fre, as well as 


full buckets of water upon the 
cussion. A round was then horizontally, with blank 
cartridge, and 38 deg. of training aft, over 26ft. of deck, and 
including several bulls’ eyes. 

The result of the 's experiments was most satifactory. 
The concussion on the lower deck was hardly perceptible. Within 
the turrets the concussion and smoke upon e were found 
to be far less than is usually the case in broadside ships. Upon 
the turrets the water was not even thrown out of the buckets, 
and we found we were able to stand there in perfect ease and safety. 
The deck showed no signs of starting, and even the large bulls’-eyes 
unexpectedly te ee perfectly secure. There was no sign of fire, 
although I p ed from wetting the upper deck, and 
the sco’ the deck was so slight that a holystone quickly 
removed it. The recoil of the was i cant with reduced 
——, not more me: 3}in. with the compressors quite slack. 

afternoon e beat to quarters, and ed at once 
with reduced charges the a, turret at angles of training, 
horizontally, as ae as 66 eg. before the beam, and should have 
continued to increase the be, until we fired right ahead, but that 
the cap seuttles ver the hatches showed weakness, and I was 
unwilling to risk, further injury to them. I recommended that 
they be made heavierand stronger, with different fastenings. 
Wee myself that there could be no risk to the decks, 
bulkh , by the fire of the turrets, we next loaded 
with full pain of 35 1b. and solid shot, and fired horizontally, as 


well as with 5 deg . elevation; single guns, and es in pairs, and, 
pn different angles of training over the decks, 
general result was excellent; the turref créws And, 


yb The 
lower deck were delighted at the absence of woricussion tind sto, 
whilst on deck no damage whatever was — beyond a sligh 


injury to ithe. leather flaps immediately under the muzzles from 
= ash of the guns. was at once remedied by the 
mporary application of a piece of boiler plate as a flash 
e steam was up during ‘the afternoon, but no injury to | 1 
vellensarangiie ; indeed, it was not likely, as con- 
cussion was much less than would have taken place Thad the shi 
fired a broadside in her ancient character of ‘a screw line-of battle 


ship. We fired this day twenty-two rounds in all; and tested the 
depression to the extent of 3ideg.; but I did ‘not see any use in 


continuing to depress, as the reduced charges hardly threw the 
shot fifty from the ship when the guns were erin a hori- 
zontal. e recoil wail of the with the full 


of course, pon than with the 20 lb. casein ame eee 
in to a taut breeching, and the compressors:worked’ very: 
at rapidly acquiring confidence and skill’ ear wal 


a. the 27th July, the ship at anchor: ry commenced exercise 
by firing in quick time three rounds of blank ‘cartridge, reduced 
—_ 201b.; firing first abeam, then 22 deg. before, and then 
eg. abaft the beam. After that we fired full charges (85 8.) 

he al from all turrets at various degrees of -elevati 
training, The fourth or after turret was fired with 58 oe of 
training abaft the beam over — light apertures. The iron cap 
scuttles showed exactly the same defect as in cary ty fore end of the 
ship, for although the screwed bulls’ eyes stood well all concussion, 
the tops of the cap scuttles came off. "The slight wooden jalousies 
of the iron water-closets abaft, likewise dropped out, as was to be 
expected; they must be made movable if constructions are 
not placed e here. It is remarkable that when firing at a 
- angle aft the concussion acted u be we Zs the deck of the 

pi Dig Bo) SS ae rg ia ees 

overboard, but and replaced; a 


the side scales attached to the guns, were soon understood by the 
officers and captains of turrets, and the of aim was very 
striking, but I should sereneipt advise that all turret be fitted 
with an instrument for measuring distances i 


ment called a telemometer, invented by Mr. Adie, for this pur. 
pose, and hope ; to be able to its effi ° 
After some practice @ converging ide at a target 6ft. 
high, with a flag a i edit, Thro 


owing.to their being nailed o' screwed; the poultry, 
however, did not suffer—a proof, in my opinion, of 
the ess of the shock; was standing upon one of 
the when the nails aga goat 
ca Sais, cabin Lede eng eaeae eal oe ane 
8 or were ; we now 
ceased to aby precautions, either between decks or in the 
turrets, to concussion; and instead of —s ts 


the glass in all the cilights suffered 
The concussion first caused the putty to fall 


glasses in some cases broke; a different tion of skyligh: 
which can easily be made, will meet this . We 
fifty-seven roun two rounds con- 


on this day, of which forty- 
sisted of 351b. or 40 1b. charges. The decks were marked by un- 


exploded powder, but neither wood, piteh, nor oakum had been 
injured. The bulls’-eyes on deck answered , and the 
meals of the ship’s company and officers were as usual, 
although we been at quarters all 
uly 28th:—We weighed with steam to 





and i 

training of the»turrets for exercise and the fore- 
noon; and in ‘the were visits 
from her Most Gracious , his B Prince 
Louis of Hessejand . The 
ventilation on : lower deck? in action..ia fi be very 
to le. Theturrets of smoke q kly, but the 
cockpits and centre of stoke-hole are close. 

On , Gig Soth, we eee oon er ee Channel about 
—_ ae oe : sah we was smooth 
and the shi ro!) way, beam on to 
what little i ee to be more 
ety head on to ee oy ; if not forced 
at - I should, however, wove, prefer th there were fewer 


a tapeeiee apertures Fiore end of the ship. There 
aaa em elsewhere, and by means of the large 


bale open have answered so well on the upper deck we 

could fight" ntilate the fore part of the lower deck very 

pectootiy. The! pelle vis inconventently sit situated, and I would 

that ones be fixed further aft, one on each 

me for the.¢rew, the other for officers. The stanchions for 

the life-lines the upper deck are too slight for safety, and 
too numerous forthe range of the guns; they will not, moreover, 

carry the a I strongly advise that a few strong stanchions 

be be substituted | them, as it would not be safe now to clear for 

action with fe -odling heavily ina sea-way; the men would 

Mere ty oe ee We lear for quarter very 
Par Yee of drum, ‘‘ without any rolls,” an 

oul day by bet distant charges (401b.) and solid shot at 

Serie aid cn the ton from all th & fare; then fre 

another round horizontally with mae (0 “(35 Ib.) ; the result 

in every case very satisfactory. The three after turrets were now 

in cppeitte Ginetta ane other, so that their fire 


would cross over the deck; that is, No. 2 turret was 
deg. abaft the beam, and Nos. 8 and 4 turrets before the beam. 
The guns were loaded with 35 Ib. charges and shot. _ I did this 
rather to test the shock to the turrets than to solve any problem 
likely to occur in actual warfare, for the guns would never be so 
fired except to repel ‘boarders actually landed upon our deck, and 
then, of course, reduced charges would alone be u 

The result was just what Captain Coles anticipated, no shock 
whatever to the turrets, and the men of one turret were aay 
whilst the other fired across its face. I took care, of course, to 
remove everyone from tbe top of these turrets whilst this trial 
took place, but I believe the precaution to be unnecessary, as the 
hammocks in the nettings were not disturbed by concussion. The 
slide in the fourth turret was now lowered to admit of the gun 
It was then fired 


with a dis testing severely the slide, turret, and after 
gearing. stood the shock irably, and I was 
astonished .at the great range of the. ing the other 
guns with ex! the w step of the slide, 


upon 
the turrets ‘all stood equally well; but it was certain that 
Lieutenant’ Roche’s ‘as at present fitted, did not 
admit of an equal amount of t devation with the other onmegm, 


and the gear for: and ‘lowering the slide in No. } 
turret requires to be al: ‘and made r to that in the ps 
turrets. I now exercisett ¥ shot and full charges 


quitk nay 
in No. 1 ealdda, wha Rasen fale it. ‘We fired five shots in 
fifteen minutes and a-half, but bs amp compelled to cease firing 
from = ee crutches for the friction tubes proving defective. These 
crutches wére a constant trouble to us, and I am told by Captain 
thee auppled some two years ago he peeereeed the same defects in 
Key 


to the guns on board the Trus Captain Astley 
, of the Excellent’ has, I believe, a remedy for this 
serious defect ; the sooner it is pobt the better, for a ship with 
friction tubes only, and) defective crutches, is in a very helpless 
condition. ‘: weakness in ‘the cap scuttles forward, 
I was unwilling to fire:much ‘over them until the necessary altera- 
tions had taken place, and, moreover, I was reluctant to blow away 
the ventilater funnel in the bows ; I therefore only fired forward 





at such an angle ts could be safely ont exercise, viz., 12 deg., 
or about one : = nie be right'ahead. On this bearing no damage 
was done, the shock did not @ven inconvenience the cooks in 


the galley. | tn actual warfare I should not, of course, hesitate to 
fire right ahead. If the gy iF moved aft, as I propose, 
re fire ahéad under all citcumstances. Having this day 
a yea of planks, reg, Rows ow hes the ship, tried the guns 
pi t0 in your letter which were practicable 
until op Lenpiedh ota over hatches i properly fitted, an 
satisfied Captain Coles, the inventor of this new system, that his 
a pat emied oper tbe poe and that the trial of our turrets 
ed some years - on board the Trusty, 


I poms be experiments, having fired in all 103 rounds of an, 
full, and distant or an average of 20 rounds per gu 

The glass wae) had out of my cabin skylights, and the 
compasses, leaving them on deck, the starting 


of the reals pen of the bouts 
of the hencoops which were the only damage done 
during the (oF ee with the heaviest artillery ever 
embarked on board a h inat-of-war. The experience we have 
gained touching the strange effects of the concussion of the air 
upon fixed. objects, such as boats landed in crutches, &c., leaves 
me to — that the only safe mode of stowing boats with such 
artillery and large charges of 40 Ib. or 50 Ib. ys Benes them, is 
by placing them in a line amidships, over, and independent of, the 
turrets, and then suspending them in action to short davits fitted 
pon those skids, an ingenious idea of Lieutenant Knox Leet’s, 
my senior lieutenant; and I trust I may be allowed to stow them 
on that principle in future. The steam pumps were tested on the 
_o and worked satisfactorily, flooding poke gs deck easily. 
the week we have weighed and our anchors five 
den e steam ca) was used on every occasion, and answers 
wel but the want swivels on the cables isa hindrance 


,and loosening the parts 


which are alone fitted here, and 


Ye — sop we notthe implicit con- 
fidence in omy iat ey are hands 


of seamen, which the | has 

indulges in. We have nearly had two serious 

presen we pity eden, any working the cables as we do upon a 
in 


crowded deck in acti am anxious to have some compressor in 
reserve when a pore By is made with the controllers. on ag 
Coles’ cat-and-fish davits well on every occasion. 


answered very 
and Ican suggest noimprovement in them. The bulwarks worked 
quickly and well in clearing for action and being replaced; there 
are, however, many improvements which may be made upon them 
in ray Braten turret ships. So far as this ship is concerned all that is 
now n is to attach the keys for fixing them to the deck 
= the movable bulwark instead of fastening them to the deck, 


a ship as this very much | fi 

a aor ps gh dep pe > 
e-steam any over stern, beard ag 

etch ola ies house answers so well that I 

unship the deck w It isin a very unsafe position, the 

is too close to a turret to be useful, and a wheel in my cabin 

renders a third wheel su ous. The diness of the ship 

under steam is very remar! and but for the unfortunate cir- 

cumstance of her great draught of water she would be as handy 


to | the 14th Brlage Stat next. 





as agun-boat. The turrets merely need a platform over the top 
to 


preserve the screw heads from injury. e guns are perfectly 
manageable; I regret they are not ri ones. The flaws in 
the interior of pro hin to ei have requested 
an ordnance inspection of them. turrets we 













-pounder, if 


mtd our present ones. 


(aa t to by the ordnance 
toolong. The priming 


uld easil 600- 
emis ono ot ae 
Some of the gan gear requires: 
department; the } 











are all of them far too they ‘only reach one inch 

within the bore page ‘down, and on two occasions 
failed to penetrate the tape om the: reduced py wd they should 
be at least large enough to pre inches into the bore. 

The ascertained angles Of frpining for the guns in the turrets 
were as follow:— hag peante : 

For Seer nad with shot or seal. 
Turrets. : | Remarks. 

First turret, 2 guns . The peng a evs — 
Second turret the reverse on the port 
Third turret 
Fourth turret ! 








ee 


n fire right ahead, and the fourth 





turret <tihin five d if Yight astern, as.we should not hesitate 
to sacrifice the ventil ) ead, endl thaiions’ roundhouses 
would either be unshi: blown away. ment of 
the voice tubes for ws of the shi en the pilot-house 
is very perfect; the of a few po ith t boys to 

much felt; the more so, that I 


ship to act as 


carry m howeye! 
have no midahipmen nd 

aides-de-camp. b ne 
report touched bh. all points connected with 
this ship, so far as it py her on the late occasion, 
and have every reason t@ elie the few improvements I 
have suggested are carried Out the me op will leave dockyard 
on the next ree Be forthe defence of the coasts 
and harbours of Cree Be and Ex, i with pradent 







management and wa | epee any 
one port to another w Ly eeped been pre- 
sent throughout the perfectly satisfied 
with a ang of the ty out. 
have, &c., Ae SHERARD OSBORNE, 
To Aatiral Sir Sir M. G. > a Captain. 
mmander-} 
THE VALEDK TO THE 
M 
On Wednesda: . Vigno rl o this section in the 
absence of the 7 ery 3 , Hawksley. me 
In delivering the address Mr. Vignoles said it de- 


volved upon him to maw) of the section until 
they should meet again at Dundee next year. It often became 
the duty of the president of ' section to restrain and to suppress 
discussions upon inte on account‘of the shortness of 
the time at their dis the present vccasion, however, 
they had plenty of time,, dea if they had.had pa to go on 
with they might even have,met again Sapeperows The chief 
was that gentlemen who read 

prepared to render discussion 


ale labore 
Ts not come 
a the su on wi s&s of 


much use. Had 

‘ re to-day come s and with 
statistical tables showing oe, ercnce in cost of works between 
= engines and the @ much wider discussion 
ht have taken place with wention. Very few, 
indeed, came. p so well as Mr. 
r had done, w woe San so bly got up as to 


read before the whole Association. 


—- er it worthy of 
officers who the mechanical 


On behalf of the 


section, he must be itted to thank the members 
of the Association who attended en and he trusted on 
their reunion in “ie aie next Btw men would come 
better prepared. the gentlemen who 
composed the ~# wrt 


hed wot. occupied in discus- 
sing a number of s ons, brought ters by gentlemen 
holding patents, and thatthe president of the section had not 
been compelled to interfere to prevent the British Association 
from being turned into a tic means for advertising. It was 
greatly to the honour e Nottingham le, that notwith- 
standing the numberless itemtions + must be made daily in 


such an extensive manufacturing town, not a single one of 
had attempted ee occupy the. time of the section by reading a de- 
scription of an: oy oN He trusted that so an 
example would not be prey upon the le of, dee. 
He had now simply to journment of section until 
the meeting next ror at Dundee. 

The p — for the year then terminated. 





AN artesian well, in wm $4 at the Union stock-yards 
in Chicago, Tllinois, has in proce of a dep 446ft. The last 90ft. 
have been bored through the #olid rock, There were at ene time 
indications of oil, but theg@-haye disappeared. 

THE SANTORIN ErvuPTioN.+“The eruption in the crater harbour 
of the island of Santorin steadily, without alteration in 
its degree of violence. Specimens of the ejected by the 
new craters are now on view at the Museum of Geology in 
Jermyn-street. 

THE VISIT OF THE MIANTONOMOH.—An American contempo- 
rary makes no secret of & wet long confirmed in the States, 
namely, that the visit of the tonomoh to this country was a 
private ulation of Mr. Fon’s, the assis to the 
navy. The speculation must.simply mean, we imagine, ‘btaining 
orders for monitors from f governments. 

Tuer Society OF ENGINEERS.+-The members and associates of 
this society will visit the Sewage tion ~~ Water- 
works, by the kind —a Baldwin Latham, 


and 
London B: Station for Wat Oroydon, at twelve o'clock pre- 
aa The application . sewage to the of i 

never been carried out on @ more 
Croydon and the visit cannot fail to prove 


Teiaged by the Desking deme of he 
been 
a a for 
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THE VICTORIA BRIDGE, BATTERSEA. 
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AP TMENT AND PART OF LAND SPAN, NORTH SIDE OF RIVER. 


Tue Victoria station at Pimlico is now approached by 
possibly the most complex system of lines in the kingdom, 
and the magnitude of the traffic renders it imperative that 
the utmost possible facilities for the entrance and depar- 
ture of trains should be provided. It was perceived long 
since, in what may be called the palmy days of the London, 
Chatham, and Dover Company, that increased accommoda- 
tion of a very remarkable character would ultimately become 
indispensable; and about three years since a new system 
of high-level lines at Battersea, and additional railways 
into Victoria station, were planned by Sir Charles Fox 
and Son, in order to elude the sharp curves and heavy 
inclines of the West-End and Crystal Palace Railway, and 
to relieve the overcrowded entrance to the bays of the 
London, Chatham, and Dover, and the London, Brighton, 
and South-Coast railways. The works in connection with 
the new line are now rapidly approaching completion, and 
we feel much pleasure in being enabled, through the cour- 
tesy of Sir Charles Fox and Son, to lay hefore our 


| readers engravings of the new Victoria Bridge, pro- 
| bably the most important, certainly the most prominent, 
| work in the entire undertaking. - As the Victoria terminus 
| lies at the north side of the river, while the principal 
| traffic converging within its walls comes and goes through 
the southern shires of England, it is necessary that the 
river should be crossed by a bridge or by bridges capable 
of affording great accommodation. The Victoria Bridge 
forms, in a word, the only mode of communication between 
the Pimlico station and the country. The original Victoria 
Bri was designed by Mr. Fowler, and constituted a 
sufficiently handsome structure; much too narrow however 
to provide room for the flood of traffic now passing to and 
from the vast terminus. For obvious reasons this bridge 
could not be removed, and it was therefore resolved to 
widen it; but the widening has resulted in the construc- 
tion of a new bridge altogether—seemingly forming part of 
the first, and externally resembling it, but carryins its 
load on distinct principles, and resting on very different 
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ELEVATION OF CAST IRON STANDARD IN PiERs. 


foundations, as will be seen from the accompanying engrav- 
ings. The ironwork of the new bridge is unconnected with 
the old; but the masonry in the piers and abutments is 
bonded together, and the facework of the old piers having 
been taken down is re-erected on the piers of the new 
bridge. The spans are identical with those in the old 
bri viz., four arches of 175ft. over the waterway, 
besides one span of 70ft., and one of 65ft., on either bank 
of the river. The rise of the arches is the same as in 
Mr. Fowler’s bridge, but in the new structure the hori- 
zontal girder, running the whole length from end to end, 
is deeper, and none of the rivets in the facework are coun- 
tersunk. The two bridges together may, however, be con- 
sidered as one railway bridge, probably the widest in the 
world, possessing as it does a total width of 132ft. from 
prey to parapet 5 in point of fact, accommodating seven 
ines of railway, still leaving a width of 33ft. 6in. available 
for platforms. Of these seven, two will be mixed gauge ; 
the London, Brighton, and South Coast Company will 
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have three lines of narrow gauge, and the remainder will 
belong to the London, Chatham, and Dover and Great 
Western Companies. The bridge is so constructed that 
an additional rib could be introduced in the space now 
occupied by a platform. By so doing, and removing the 
platforms, the bridge could be made to accommodate two 
mixed and eight narrow gauge, or in all ten lines of way. 

Although resembling each other in aj ce, as We. 
have said, there is a radical difference in the principles 
upon which the old and new bridges have been constructed. 
In Mr. Fowler’s, an expansion joint exists in the horizontal 
girder over each of the piers; in Sir Charles Fox’s desi 
this girder is continuous throughout, In the first case the 
rib is simply a wrought iron arch, in the latter it is the 
lower member of a continuous girder. In the old brid 
the width of the piers at the foundations is considerably 
extended, probably to meet the effect of the unequal thrust 
on the arched ribs caused by i In the new 
bridge the weight; acts always vertically on oe ens, con- 
sequently Sir Charles Fox and Son have been able to form 
the foundations of cast iron cylinders. These cylinders, of 
which there are four to each pier, are 21ft, in diameter, 
ltin. thick, filled with concrete up to the level of the river 
bed, and above that with brickwork in cement to a little 
below low-water mark, At this level the masonry of the 
cylinders is connected by arching, as shown in p. 154, and 
is faced with Roche Portland stone, similar to that in the 
old bridge. The cylinders were sunk with great facility. 

The ribs rest on cast iron skewbacks, which pass entirely 
through thepiers;standardsresting on the skewbackssupport 
the horizontal girder at top, as shown in p. 154, to which they 
are securely bolted. The whole bridge from end to end being 
one connected mass of ironwork, thoroughly braced hori- 
zontally and vertically, and the whole being rivetted 
together at an ave medium temperature, it is esti- 
mated that the extreme effect of c in the temperature 
would be to put an initial strain of four tons per square 
inch, either of compression or tension on the iron. The 
only effect that has yet been noticed is a rise of 2in. of the 
crown of the arch on a hot day. The two land spans are 
formed of continuous girders, the shorter ends of each 
being anchored down by a vertical plate passing down to 
the springing of the adjacent rib. The cross girders are the 
Butterley Companhy’s 12in. rolled beams, about 6ft. apart, 
and the longitudinal bearer supporting the rails are Qin. 
beams of the same manufacture. 

In the construction of this bridge there have been used 
8,200 cubic yards of concrete, 13,800 cubic yards of brick- 
work, 90,000 cubic feet of masonry, 760 tons of cast iron, 
3,600 tons of wrought iron, 284,000 cubic feet of timber 
in the temporary staging, and 40,000 cubic feet of timber 
in the platforms. 

The bridge was recently tested by Captain Rich, with 
eight of the heaviest of the London, Chatham, and Dover 
Company’s engines. The greatest deflection noted on the 
loaded rib was sdvip-cighths of an inch; there was at the 
same time a rise of ‘one-eighth of an inch on the corre- 
sponding rib in each of the adjacent spans. The deflection 
of the girder over the land span was three-eighths of an 
inch under the same test. 

The whole work has been carried out from the designs 
and under the superintendence of Sir Charles Fox and 
Sons, Mr. E. Wragge being the resident engineer. 

In p. 154 we give an elevation of the bridge, which 
requires no explanation, and a sectional elevation 
of the foundations of the piers. At the time Mr 
Fowler’s bridge was built the use of cast iron cylinders 
in putting in subaqueous foundations was not so well 
understood, at least on the Thames, as it is now, and it will 
be seen that the projecting toe of the foundations of the 
piers of the old bridge was protected by sheet piling, which 
it was not considered advisable to remove. This involved 
some difficulty, and it was finally decided to put in the 
foundations for the new bridge as perfectly distinct struc- 
tures in the first instance, to be subsequently bonded to 
the old work. Circular caissons, of the dimensions given 
above, were therefore put in; that next to Mr. Fowler's 
bridge being sunk as close as possible to the sheet piling. 
The mode of sinking these eylinders.p some novelty. 
Instead of heaping Kentledge on top, ~as is usually 
done, platforms were constructed and slung within the 
cylinders, and these were loaded as was necessary. 
After the new pier had been carried up to a sufficient 
height it was connected with the old by masonry, pro- 
tected by cast iron aprons, as shown in the plan of an 
old and new pier, the aprons being so cut and painted 
as to resemble Ashlar work. One half of one of the cast 
iron standards, or skewbacks, fitted in the piers, is shown 
in elevation and plan on. the, ing page. mode of 
its connection with the rib will be readily comprehended. 
Much ingenuity has been displayed throughout in working 
out the details of the design. The publication of 
engravings of many of these we have been compelled to 
postpone by the pressure on our columns of our long report 
of the proceedings of the British Association, but we hope 
to complete the illustrations of this very handsome and 
important addition to the engineering works for which the 
Thames has now become famous, in our next impression. 

We may add that the contractors for the bridge were 
Messrs. Peto and Betts, who were represented on the 
works by M. Curry, Esq. Messrs. Ormerod and Grierson 
were the sub-contractors for the ironwork. 








LOCOMOTIVE ENGINES AND CARRIAGES ON 
THE CENTRE RAIL SYSTEM FOR WORKING 
ON STEEP GRADIENTS AND SHARP CURVES, 
AS EMPLOYED ON THE MONT CENIS SUMMIT 
RAILWAY.* 

By Mr. Fett. 

MounTAIN ranges have hitherto presented almost impassable 

barriers to the advance of the railway. 

The Apennines, the Pyrenees, the Sommering in Austria, and the 
Ghauts in India, have, it is true, been by the locomotive, 
and one gigantic tunnel is now in progress for connecting the rail- 
ways of France with those of Italy. 

The works of these undertakings are, however, of such a 
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character as heavily to tax even the resources of a nation, and a 


could be traversed by railways, 
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e object of this paper is not to enter into the comparative 

merits of these different plans, but Sry © describe the - 


liarities and powers of the centre system, to ish an 
account of the results of a long of locomotive experiments 
made in England and France, and to invite discussion on a subject 


of scientific and public interest. 

Oye Fee iene Wilts pees 50h awd pocpoced 
Messrs. Vignoles and Ericsson i . , 

by them to be applied to the inclines of Bnwsader ghar, on 
tee Railway. It was not, however, put into operation, being 
afterwards found on those be unnecessary. 


In ignorance of what had been» 
more thirty years ago, the Baron , in 
writer and others in England and elsewhere, consider themselves 
also to be inventors of the centre tail m. The idea is so 
natural and so well adapted to the purpose that it is not surprising 
it should have occurred sim’ , or at various periods, to 
different persons independently who were seeking a solution of 
the problem of constructing ys over mountain passes and 
on steep gradients. : 

But it was not until Mr. — ™ built a centre rail 
engine and laid down a length of line on that plan on the Crom- 
ford and High Peak Railway for experimental purposes, in the 
autumn of 1863, that the system had had ever been put into 
practical operation, at least in Europe. 

The locomotive trials in question were ‘made under the follow- 
ing circumstances :— 

About four years ago the Italian Government entered into a con- 
vention for a service of mail steamers from the port of Brindisi, on 
the Adriatic, to Alexandria, and gave concessions for continuing 
their lines of railway to the former port, thus completing, with 
the exception of the passage of the Alps at the Mont Cenis, a new 
and more expeditious route from this country to India and the 
East. The great tunnel commenced for the purpose of connecting 
France with Italy, forming the last link in this line, required many 
years for its completion, and the writer being in Italy at the time 
was asked to furnish a plan by which this apparently insurmount- 
able obstacle could be overcome at an earlier period. 

In conjunction with Mr. Brassey and some other gentlemen who 
a the importance of the undertaking in a national point 
of view, he proposed to construct a railway on the existing impe- 
rial road, a distance of: forty-eight miles from St. Michel, the pre- 
sent terminus of the French railways, to Susa in Piedmont, where 
at the southern base of Mont Cenis the Italian lines begin, and so 
put into early communication the existing lines of the two coun- 
tries, and complete the new route to the East, whereby a saving of 
thirty-eight to forty hours could be effected in the transit of the 
Indian mail. 

The two Governments accepted the proposal on the condition of 
their being satisfied as to the oy cape ty! working locomotives 
on gradients as steep as those of the public road, combined with 
sharp curves, and at such an elevation as the summit of this 
Alpine pass. 

As may be seen from the plan and section exhibited, the mean 
gradient of the first twenty-four miles of the line from St. Michel 
to Lanslebourg is 1 in 60, with a maximum gradient of 1 in 12; of 
the other twenty-four miles the mean gradient is 1 in 17, the 
maximum being also | in 12, ‘and over the whole length there are 
at intervals curves of 40 metres, or 2 chains radius. 

The line rises to an elevation of nearly 7,000ft., and is, conse- 
quently, ex; in places to avalanches and heavy snow drifts, 
whereit will be protected by suitable masonry or timber-covered ways. 

The whole question, therefore, resolved itself into the practica- 
bility of constructing locomotive engines capable of performing 
the service. 

It is evident that no ordinary locomotive could carry traffic on 
gradients of 1 in 12 in a climate where the co-efficient of adhesi 
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developed was sufficient to @ mail train of 24 tons instead of 
16 tons, and a goods train of 50 tons instead of 24 tons, at the speed 
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generally with regard to its 
: to its mechanical and commercial ca bilities. ’ 

Captain Tyler concludes his re; to the of Trade as 

follows:—-‘‘ As to the results of my observations and experiments 


I have to in conclusion that this scheme for crossing the 


Mont Oenis is, in my opinion, practicable both mechanically and 
commercially, and that the assge of the mountain may thus be 
effected not only with greater Se eae, and convenience, 
but also with greater safety than the present arrangements. 
Few would, in the first instance, either contemplate or witness 

upon such steep gradients, and round such sharp 
curves on the mountain side, without a feeling that much extra 
risk must be incurred, and that the consequence of a fractured 
coupling, or a broken or a vehicle leaving the rails, would, on 

a line, be considerab vated. 

‘But there is an element of safety in this system of locomotive 
working which no other railway possesses. The middle rail not 
only serves to enable the engine to surmount and to draw its train 
up these gradients, but it also affords a means of applying any 
required amount ot extra brake — for checking the speed or 
for stopping any detached vehicles during the descent, and it 
further acts by the use of horizontal guiding wheels on the 
different vehicles as a most perfect safeguard to prevent engines, 
carriages, or “5 from leaving the rails in consequence either 
of defects in the ing rails or of failure in any part of the 
rolling stock. The safest portions of the proposed railway ought, 
indeed, under proper management, to be those on which, the 
ee eS ee middle rail will be 
employe: 

"There is no difficulty in so app!ying and securing that middle 
rail, and.making it virtually one continuous bar so as to preclude 
the possibility of accident from its weakness or from the failure 
of its fastenings, and the only question to my mind is whether it 
would not be desirable still further to extend its application to 
gradients less steep than 1 in 25. It would ap woully be advan- 
tageous to do so not only for the sake of obtaining increased 

esion with less pope weight, and, therefore, economical 
traction, but also with a view'to greater security, especially on 
curved portions of the line. 

The French Royal Commission, consisting of Messrs. Conte, 
Bochet, Guinard, and Perrin, made to their governments a volu- 
minous and instructive report of the locomotive trials, which they 
concluded as follows :—‘ a the a which have been 
described, and which the commission has judged unnecessary to 
continue any further, and from the different verifications which it 
has made, the commission has arrived at the conviction—First, 


that the system of traction by Mr. Fell is applicable for 
the of the Mont Conka, ith the engines of the type which 








falls at times below atenth, or even a twelfth, of the weight of the 
engine. No amount of weight added to the engine would give it 
the power of drawing any load beyond itself up such inclines under 
such circumstances, and it became indispensable to obtain an 
ge amount of adhesion by means altogether independent of 
weight. 

Various plans proposed for this p se were considered, such 
as the rack and pinion, and ved wheels, but the system 
adopted has been that of a third, or traction rail, on which adhe- 
sion could be obtained by the pressure of horizontal wheels worked 
by the engine in conjunction with, or independently of, the ordi- 
nary driving wheels. 

This plan admits of the weight of the engine being reduced to a 
minimum, while the pressure upon the middle rail, and, conse- 
quently, adhesion, can be carried to any amount that may be 
required, and gradients of 1 in 12 be worked with as much 
certainty and safety as those of 1 in 100. 

The centre rail urnishes the means of applying most 
powerful brakes for controlling the descent of the trains on the 
steep inclines, and, by the guiding action of the horizontal wheels, 
greatly diminishes the frictional resistance in passing round sharp 
curves. 

Another, and not the least important, of the advantages of 
the centre rail system is the great additional security which it 
affords, rendering it almost impossible for engines or carriages to 
leave the rails, 

The first series of uieente were made by the permission of 
the London and North-Western Railway Company on the Crom- 
ford and High Peak Railway from September, 1 to February, 
1864, The engine had two outside and two inside cylinders 
arranged for driving the vertical and horizontal wheels indepen- 
dently one of another. The diameter of the former was 27in., 
and of the latter l6in. The boiler contained 420ft. of heating 
surface, and the grate area was 6ft. The weight of the engine 
light was [4 tons 8 cwt., and loaded, from 16 to 17 tons, 

The principal object of these trials was to prove the practica- 
bility of obtaining effective adhesion by the pressure of horizontul 
wheels on the centre rails, and of testing the facilities afforded by 
them for passing round sharp curves. These points were satis- 
factorily established, the engine never having failed to take loads 
of sixteen to twenty-four tons u ients of 1 in 12, working 
round curves of two chains and a- radius on that incline with 
the test ease, the brakes having perfect control over the train 
on the descent. 

The necessity of certain im ments, however, had shown 
themselves in the course of these trials; the boiler power was 
insufficient to carry the load at the speed required, the inside ma- 
chinery was too much crowded and inaccessible, and the connect- 
ing working at too great an angle, by an irregular impulsive 
movement, diminished the adhesion of the horizontal wheels. 

The second series of trials was made from the month of February 
to July last year, during the latter months with an improved 
engine ially designed for carrying the loads and running at 
the s required by the programme accepted as the basis of the 
undertaking by the French and Italian governments. (See en- 
graving on next page). It was proposed to the existing traffic 
by three trains a-day each way, namely, a mail train drawn by one 
engine, a mixed train with two engines, and a goods train also 
with two engines. The mail trains were to perform the journey in 
four and a-half hours including stoppages, or at an average speed 
of travelling of twelve miles an hour, the speed on the steepest 
gradient being fixed for ascending and descending at twelve kilo- 
metres, or seven and a-half miles per hour, the gross weight of the 
train being 16 tons. 





has worked at the last trial; second, that the system presents no 
danger as regards the public security on steep inclines and on 
sharp curves, since, on the contrary, the existence of the centre 
rail furnishes a guarantee against getting off the rails, and at the 
same time a powerful means of stopping the trains; third, that 
with the exception of some points of detail, the study of which 
has not yet been made, but which presents no serious difficulty, 
this system may, from the present time, be considered as applicable 
to the crossing of the mountain. That with regard especially to 
the working of the line during the winter season, the covered ways 
proposed by Mr. Fell will be sufficient to secure the regularity of 
the service. 

The reports of the Italian, Russian, and Austrian Commissions 
were equally favourable and conclusive. 

The practicability of the new system having now been com- 
pletely established, the French and Italian governments, in the 
months of November and December last, granted concessions 
authorising the construction of the railway on the imperial postal 
road over the’ Mont Cenis. They reserved a width of 6 metres 
or the ordinary traffic of the road, which, the normal width, being 
10 metres, left 4 metres, or about 13 English feet, for, the railway. 

A general description of the works of the line, and of the traffi 
may be seen in Captain Tyler’s reports, which have esatpeintod 
by order of the House of Commons. 

Early in the present year a company was formed in London, of 
which his Grace the Duke of Sutherland is president, for carrying 
out the undertaking. 

The works were commenced in March last, they are now about 
half finished, and it is expected the rails will be laid throughout 
before the end of the year ready for opening in the month of 
April or May next. : 

When great tractive force has been required it has hitherto been 
impossible to reduce the weight of the locomotive engine below 
the amount of the traction force multiplied by the co-efficient of 
adhesion. No great inconvenience arose from this necessary load- 
ing of the engine in the case of drawing heavy trains on easy 
gradients, but on exceptional; ute gradients, such as those on 
the Mont Cenis, and when the esion is frequently unfavour- 
able, nearly the entire power of the engine would be absorbed in 
drawing its own weight. 

The practicability having been established of obtaining adhesion 
by the pressure of horizontal wheels on a central rail, the weight 
of the engine may now be reduced to simply that which is neces- 
sary for producing and carrying the power required for the traction 
of the train. 

This advantage of the centre rail system has been t into 
operation in constructing No. 2 engine, which, with only the same 
weight, has 50 cent. greater power than No.1. The economy 
of weight has been effected by an improved arrangement of the 
aa and by using an “ene quality of material. In 
place of four cylinders and two distinct engines for working the 
two sets of wheels, No. 2 has but two cylinders and one engine, 
the frames and supports for carrying the horizontal wheels have also 
been much simplified. The external shell of the boiler, the wheels 
and axles, and chief parts of the machinery have been made of 
steel instead of iron. And the weight thus saved has been 
employed for increasing the mae = | of the boiler, No. 2 engine 
having 600ft. of heating surface 10ft. of grate area as com- 
pared with 420ft. of heating surface and 6ft. of grate area in No. 1, 
without exceeding the same gross weight. 

No. 2 engine, weighing 16 to 17 tons, can, it has been shown 
in the trials, easily maintain 160 to 170-horse power, or one-horse 
power to each 2 cwt., which is a result equal to the best con- 
structed engines in use at the present time, and the additional 
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ight of the horizontal wheel machinery has been compensated 
ae the porting eeanee Ny Die 0 <8 steel. 


e question of economy of weight in locomotive engines is one 
which it has been difficult hitherto to but in centre rail 
engines it is a subject of improvement the most serious 


consideration, as it is evident that the - pes ie 
sang We Sete Copegus. Oy eae engine 
is 

In the trials Ty og od engines A that — 
engines weighing o: ewt., wi carriages, pipes, 8 
developed horse power, or double that of the best locomotives. 


The latter require to be built with greater stability, and to carry | rods. 


larger —— of fuel and water; but, on the other hand, an 
engine of 200 to 300-horse power may be made with greater 
economy as regards weight than one of only 32-horse power. 

Supposing, then, it should be possible, by further improvements 
in the construction, to build locomotives of the same degree of 
lightness as those steam fire engines, the weight of the trains 
might be more than doubled without any increase of the weight 
of the locomotives, or otherwise keeping the same weight of train, 
the speed might be doubled, and the of the Mont Cenis 
be made by the mail trains in two and a- instead of four and 
a-half hours. 

Adhesion, or the bite of the driving wheels of the engine on the 
rails, being the property by which its mechanical power is con- 
verted into tractive force, and being a most variable element in 
different states of the weather, is a question of much interest and 
importance in the problem of working locomotives on steep 
ees Adhesion, it is well known, is so affected by atmo- 
spheric causes as to vary from a fourth to a twelfth, or less, of the 
weight on the driving wheels. When obtained from pressure it 
may be increased to any required amount up to the limit of the 

ce to crushing of the materials employed, and Mons. 
Dumery, who has designed a centre rail engine for the Baron 
Seguier, proposed to put a pressure of ninety tons on one pair of 
wheels; this appears excessive, and on the Mont Cenis the pressure 
on one pair of horizontal wheels will not exceed about twen tons; 
as, however, every ton of pressure increases the frictional resis- 
tance by 201b., the economical expenditure of power requires that 
the needful amount of adhesion should be obtained with the least 
possible degree of pressure, and hence the necessity of securing 
the most favourable condition of adhesion, especially by prevent- 
ing it from falling to a very low minimum, such as from a twelfth 
to a fifteenth, or even a twentieth, which happens at times when 
a very great weight or pressure must be employed. Various 
methods have been suggested for this purpose, me engineers 
maintaining that adhesion is the result of the interlacing of the 
minute particles of the subst i tact, recommended the 
use of a narrow rail on the ground that this action is increased in 
the proportion that the area of the surfaces in contact is 
diminished. But I cannot learn that such a conclusion is borne 
out by experience; on the contrary, in low states of adhesion it 
has been repeatedly observed when a heavy mineral train has had 
to pass from one form of rail to another, under direcly the same§ 
circumstances in all other respects, that there has been less 
slipping on the broad than on the narrow rails. When the rails 
have been in a very slippery condition the running of a wagon 
before the engine has been found to P ange a good effect. Jets 
of steam and water thrown upon the rails have also been em- 
loyed, but the, perhaps, only satisfactory and sure remed 
Pitherto in use is the application of a pure silicious sand, wi 
which one-sixth or one-seventh of esion may always be 
obtained; a very small quantity of sand if properly supplied is 
sufficient, and anything more is absolutely needful is inju- 
rious, because it is apt to fly into the working parts of the ma- 
chinery and increase the wear and tear, 

For the working of mountain lines, such as that of the Mont 
Cenis, with a mean me of 1 in 17 for twenty-four miles, and 
at some seasons of the year a most unfavourable climate from the 
effects of snow, frost, and fogs, it would be highly desirable if 
some means could be devised for cleaning the surface of the 
rails, and for improving the state of adhesion as the trains 
advanced, and so of dispensing to a great extent with the use of 
sand. Such an operation, probably, could not be performed at high 
speeds, but at such speeds as from five to ten miles an hour, on 

e steep gradients, it might be possible, especially for the vertical 
surfaces of the centre rail, which, being raised 10in. to 12in. above 
the sleepers, offer greater facilities for the purpose than the 
Cutters might be attached to the engines and to the snow ploughs 
for crushing and clearing — the frozen snow and ice in the 
winter, and in the season and region of mists some convenient 
machinery could probably be contrived for removing that almost 
imperceptible film of moisture which diminishes the adhesion to 
nearly the same extent as ice, 

Indeed, during the experiments of the Mont Cenis I observed 
that on the whole the esion was the best in the winter seasons, 
there being no rain or moisture, the snow falling and remaining 
for some months in the state of a perfectly dry powder. It will be 
borne in mind that in places where the snow accumulates to any 
considerable depth the line will be protected by a covered way for 
a distance of eight to nine English miles, and here the rails will 
—— be in a good condition. It may even be found economical 
for the working to throw a light covering over the rails on the 
steep gradients for a greater distance, and thus always secure a 
fifth or sixth, in place of a tenth, of adhesion, which would repre- 
sent a saving of about 6-horse ge in trains requiring a tractive 
force of four tons at a speed of six miles per hour, or from 3 to 4 
per cent. in the cost of traction. 

There can be no doubt as to the usefulness of any feasible plan 
for improving the state of adhesion on railways, especially on 
mountain lines, and the question will probably receive all the con- 
sideration it deserves. 

I now wish to invite the attention of the meeting to the con- 
struction of centre rail engines and carriages, and to certain con- 
ditions essential to the success of the system which developed 
themselves during the trials. 


There are but few railways that are worked with one class of 
engines—usually, at least, two classes are employed, one adapted 
for the passengers and another for the goods traffic. On the Mont 
Cenis, besides the two kinds of traffic we have two distinct and 
totally different sections of the line. From St. Michel to Lansle- 
bourg is a distance of twenty-four miles, with a mean gradient of 
1 in 60, and a very short length of 1 in 12, and from Lanslebourg 
to Susa a mean gradient of 1 in 17, the prevailing gradient being 
1 in 12, a there wont to be a more than usual 
necessity and advantage in employing two se: te types of engine, 
and I proposed to adopt for the heavy ient section an engine 
capable of developing a great tractive force at a slow speed, and 
for the section with alternating steep and flat gradients another 
form of engine that should at once be able to take its load up an 
incline of 1 in 12, and to run at ~~ velocity on the easier por- 
tions of the line, since there would be a saving of time in the 
journey, and probably also in the cost of traction by such an 
“7. aut ts th ine designed for th 

e engraving represen e engine desi or e 
steep opin section of the line. The vertical and horizontal 
wheels are of the same diameter, and are driven by one pair of 
cylinders. The latter set of wheels are supported  & pa, = or 
= sliding laterally in the frames of the engine, and are 
brought into contact with the centre rail by the compression of 
twelve volute springs, six on each side, by means of which 24 tons 
pressure can be put upon the centre rail. The machinery is simple 
and accessible, and the movement of the two sets of wheels is per- 
fectly coincident, so that there is no friction or scrub between 

em. The power is transmitted from the cylinders direct to the 
cranks of the horizontal wheel axles by the connecting rods, and 
to the cranks of the vertical wheels by means of a rocking shaft at 
the leading end of the engine, the two arms of which are so fixed 








that at mid-stroke one is ata tangle to the piston- 

an toe ee which lett {Angle the line of the otiide con: 
necting which latter an oblique between 
the arm of the and the crank of vertical wheel 


the more level portions of the 

The advantage of this arrangement would be considerable, and 
po eary magn edpedl ep St Ree Bee ot greg Rone be 
allowed for the really difficult part of journey. This engine 
would be somewhat heavier than the other, but since the elevation 
to be attained on the St. Michel section is less than 
the Susa section, this increase of from 1 to 2 tons in the weight 
py needa Lag: phe pre be adapted fi both 

e present No. 2 engine might for running on 
sections of en Sa San = and an increase 
of wear and tear; the only advantage being that, having but one 
type-of in Cesndn anti pan caly ree. The 

rincipal modifications required are that the toothed wheels should 
c altered or changed for some other more convenient arrange- 
ment, as they do not work well when off the centre rail, and that 
the weights on the carrying wheels should be more nearly equal- 
ised; the latter modification is to a certain extent desirable even 
for working with the centre rail and at a slow speed, but essential 
when running without the guiding steadying power of that rail 
and at an increased s; 

The wheel base of No. 2 engine is 6ft. 10in., with an overhang 
at the leading end of 6ft. 2in, and at the trailing end of 7ft. 10in. 
There is, consequently, a load of about eleven tons on the latter, and 
only six tons on the former axle. This i distribution of 
weights, together with the great overhang at speeds of twelve to 
fifteen miles an hour, causes a pitching motion, with a certain 
amount of ussion, on the bearings, and a tendency to get off 
the line when running only on two rails. This pitching motion 
on axles, one of which is loaded up to eleven tons, would be destruc- 
tive to a road laid with a light Vignoles rail like that of the Mont 
Cenis. On the experimental line, with the protection afforded by 
the centre rail, at comparatively slow speeds, and with a bearing 
rail of 75 1b. to the yard, these defects were not of much import- 
ance; but these can of course be remedied in the engines now 
being made for actual service of the Mont Cenis. 

The carriages, as well as the engines, are each furnished with four 
horizontal wheels, which have flanges under-lapping the centre 
rail; naa yer “ao ane and hy cues reventing the 
carriages from leaving the rails, and by guiding them round the 
curves greatly diminish the frictional resistances and the tractive 
power required. , 

With regard to-the advantages of  ——_ of the centre 
rail system for the construction of railways in mountainous 
countries, I cannot do better than repeat the observations of 
Captain Tyler on the subject in his report to the Board of Trade, 
which are as follow:— 

““Whenever it becomes necessary to cross a chain of mountains 
by a line of railway, the question arises as to whether it will be 
more economical to pass over the summit or to make a tunnel of 
greater or less 1 The cost of construction and of working 
the estimated c being duly considered, it is n to 
determine what elevation should be reached, and what length, if 
any, of tunnel should be formed, according to the circumstances 
of each case, and the most important el t in the calculation is’ 
the limit up to which steep gradients may be safely and 
economically worked. 

“Mr. Fell has shown ay that gradients of 1 in 12 to 1 
in 15 may, by a system of horizontal driving wheels acting upon a 
middle rail, be substituted for 1 in 25 to 1 in 30, which have 
hitherto been practicable, and that sharper curves may also, by 
this system, be more safely worked. e has proved, in other 
words, that a railway | be constructed over a given summit of 
half the length that would otherwise have been necessary, and at 
less than two-thirds the cost, because although the permanent way 
would be more expensive, averaging, say, £3,000 instead of £1,800 
to £2,000 a mile; yet, by the adoption of steeper gradients and 
sharper curves at critical points, cuttings or embankments es be 
reduced or avoided, and the works generally be more cheaply laid 
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Giovi inclines, capitalised, at six t., at £13,000 per mile. 
These two sums added ome te £35,000 per mile, or 
rather more than one-f of £128,500 per mile, set above 
for the tunnel line. 
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sterling in excess of that of the summit line. 
It has been observed that the weight of an i 
must be equal,to the tractive force it is required to develope, 
multiplied by the co-efficient of adhesion, consequently the limit 
of its tractive we tote wees Giles ty Goce 


2° 


trains, but the cost to the state would be 86,172,211f. 
1 £3,446, 889 ’ 


is one mile, This partof the journey has to be performed, according 
to the pi me, in two hours, or at the rate of half a mile an 
hour for vertical distance. No. 2 engine maintained 

out Go oBats tetets 0 tensive free of ee Nw 
ten miles per hour, or a power toa tractive force ‘ 
or 52 tom oo the above peed of half a mile an hour. It may 
seem a somewhat extra t hypothesis, but for the sake of 
illustrating the mene Se ep cuagese © wep pe Se8 
vertical one mile in height for ascent of the Italian side 
of the Mont Cenis, and to employ a vertical —me with wheels 
gripping this rail for the ascent, drawing ind it carriages 
similar to those of a common “hoist.” Let us see what load the 
engine would carry, and what amount of adhesion would be re- 
quired to ‘orm such an extraordinary journey. 

The weight of the train will be equal to the tractive force 
employed, less the portion absorbed by frictional resistance, or 
52 tons — 4 tons = ae, See which deduct the weight of the 
engine, 17 tons, and we have _——_— load of 31 tons drawn 


vertically at a speed of half a mile an hour, which duty, the 
gravity of the e included, would — 151-horse power, and 
a pressure on the gripping wheels, when there was a fifth of 


adhesion, of 240 tons, and with a tenth of adhesion of 480 tons. 
To provide the necessary adhesion there must be twelve pair of 
these wheels, with 20 tons ,pressure on each pair, as proposed for 
the Mont Cenis, or three pair with the amount of pressure on 
each proposed by M. Duruéry, in the former case, and double that 
number in the latter case. wt ; 

It is thus theoretically practicable to make a centre‘rail engine 
ascend a vertical rail with a load, and with about the same expen- 
aiture of power and time that would be required with the same 
load to ascend an incline representing the hypothenuse of a 
triangle of which the vertical rail would represent the perpen- 
dicular. 

Consoquantiy. the centre rail system, or the application of the 
principle of obtaining from pressure the adhesion required for 
developing tractive force on railways, is not restricted to gradients 
of 1in 12, the maximum inclination on the Mont Cenis, but is 
— applicable to any other stueper gradient, and that con- 
sistently with the economical expenditure of mechanical ro 

The boiler of No. 2 engine contains 600 square feet of heating 
surface, and is capable of maintaining 171-horse power, allowing 
three and a-half square feet of surface to each horse-power. 

To carry a gross load of 40 tons—viz., engine 16 tons, train 
24 tons—over the Mont Cenis in 4} hours, stoppages included, 
166-horse power are required, which, with 600f. heating surface, 
will leave 3°61ft. to each horse~power. 

The same mechanical power being employed the speed of the 
train will be increased in ~~ that the weight is 
diminished, and the weight may likewise be increased in the pro- 
speed is diminished, as shown in the following 





out. And the cost of working and maintenance would, 
ing the same elevation to be reached, be cheapened as well as the 
cost of construction. There would be half of the 1 of line to 
maintain and the of the trains would be reduced. Only 
half the speed would, indeed, be required to reach the summit in 
the same time, and the same gross loads might be taken up by the 
same expenditure of powerat the speed so reduced to one-half, 
while the adhesion of the locomotive ines being doubled, with 
the addition of no more than a sixth to their weight, an important 
saving would thus be effected in the dead weights of the trains. 
The cost of traction which must, in taking a given gross load to a 
given height, be nearly the same, would not increase so much in 
consequence of the saving of dead weight thus effected, and other 
expenses would decrease to some extent in proportion to the wear 
and tear and resistances incidental to a higher but avoided at a 
lower velocity. 

“A summit line may, for these reasons, be made with greater 
facility in less time, and to ter advantage than heretofore, 
and it will be a taking the Mont Cenis as an example, 
to compare the cost of the tunnel now in course of construction 
under that mountain with a ape line which might be made 
over it. I do not make the comparison with a view to that 
particular case, because it may now be taken for granted that the 
permanent tunnel line will be completed within a certain number 
of years, and because the summit line projected by Messrs. Brasse 
and Co. is only put forward as a temporary line to be used pend- 
ing the opening of the permanent line from St. Michel to Susa, 
but as being important with reference to other mountain passes 
in the Alps and elsewhere. 

The temporary line is estimated, by Mr. Brunlees, C.E., to cost 
8,000,000f. or £320,000, or about £6,720 per mile, whereas the 
tunnel line will probably cost, including interest at 6 per cent. 
during construction, 135,000,000f., or £5,400,000, or £128,500 per 
mile, the latter being sixty-eight kilometres {forty-two miles) in 
len, with a maximum gradient of 1 in 28, and a gradient t h 
half of the grand tunnel of 1 in 454, and an average gradient for 
the whole of 1 in 46, and the 
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extra cost of working over a super elevation of 2,520ft., based 
upon o touie tan Cinaes a0 guash a0 See Cee araneeenaare 
over Mont Cenis, and upon the average cost of traction (0°25 of a 
franc, or 2}d., per horse power per hour) upon the Summering and 
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16 tons load. 


Time employed. 
Tun. 
load. 


Distance run. 











July 19—3 runs, 24 tonsload..| 1.00 | 10920 | 75 
2» 16 : 
July 26—1 oan. Se 


























16 be 0.10 | 2000 | 10 | O14 | 3640] 20 
July 27—2 5, 24 4, «| 1.36 | 7289 | 45 
Lo Ss is, pen. oa 
2 16 ae 0.27 7°280 47 
July 29—5 5, 24 4, 1.48 | 18-200 | 100 
July 31I—3 5, 24 4, 57 | 10920 | 56 
3» 9 . O41 | 10°920 67 
23 4.48 | 51°040 | 296 1.52 | 29°120 | 204 
With 24 ton loads 51:040 kilometres, divided by 4h. 48min., equal 
10°704 kilometres ; with 16 ton loads 20°120 kilometres, 
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statesman at the head of the Italian Ministry, have fully | other parts of the world, and put into communication countries 
appreciated the advantages their countries might derive from the | and people at present op ome _ by obstacles insurmountable by 
introduction of a system of cheap mountain railways, and have | railways of the ordinary description; and those who for years have 
the trouble, to investigate the merits of the system for themselves. | from the commencement given the enterprise their cordial and | laboured at this work may, as a reward for their anxieties, now 

The governments interested in the passage of Mont Cenis have, | powerful support. rest with the conviction that they have accomplished an object 
however, treated the matter with the greatest fairness and liber-| The centre rail system, once perfected and put into operation on | which will in some degree contribute to the advancement of 
ality. His Majesty the Emperor of the French, and the eminent | the Mont Cenis, is no doubt destined to confer similar benefits on | science and civilisation. 


unfit, there have been considerable difficulties to encounter and 
prejudices to overcome, the latter especially in the minds of those 
engineers who have not had an opportunity, or have not taken 
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TO CORRESPONDENTS. 


Norice.— A SproraL Eprriox of Tux, ENGIvEER ts published for 
Foreien CrkovuLaTIon. is edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*,” We cannot undertake to return drawings or manuscripts, and 

*-" Letters i for publication must be by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence if good faith. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received after that time must neces- 
sarily stand over till the following publication. 

B.— We have written to you by post. 

R.— We shall communicate 

A. G.— Your 

M. AND H. R. J.— Letiers lie at our office for both these correspondents. 

J.N.G.—A letter addressed to Denmark-hill, London, S., will find the gentleman 
referred to in your note, 

. B. C.—Stanley, mathematical instrument maker, Great Turnstile, Holborn; 
or Archbutt, Westminster-road, Lambeth. 

T. W. T. (Keighley).— We have received the tracing of your governor, which we hope 
to publish in a couple of weeks. Send on matter referred to in your note 

W. D.—Midway between the ports. Practice varies on this point, which is really 
one of very little importance unless the ¢ ing-rod is ly short. 

MECHANICAL DRAUGHTSMAN.—Your friend is wrong. The further back the 
darker, except under peculiar circumstances, all about which you will learn in 





time. 

COLORADO IRONWORKS.—A correspondent wishes to know the name of the firm 
erecting these works, Perhaps some of our correspondents can favour him with 
the required ii ‘ion. 

W. G.— The coil system of boiler has been repeatedly tried, and each trial has 
ended in disappointment. We are unable to supply you with any information 
as to the area of surface actually allowed per horse in these experiments, but as 
the tube possesses no peculiar facility for absorbing heat, we presume about 
een of surface per nominal horse-power would be necessary at the 


W. L.—To be quite safe the gun should be at least 3in. thick at the breech, taper- 
ing off to \}in. at the muzzle. As, however, your gun will only be used in firing 
blank cartridge it ought to be strong enough if made of good metal 8in, 
diameter at breech, 5in. or 5hin. at muzzle; the trunnions will do 3in. diameter 
and 4in, long. Take care to prove it with a heavier charge than you ever mean 
to fire, and a shot before using it. 

P. A. H.--1. There is a small fee to be paid. 2. We should say so. Any man 
who has filled a given post in the engine-room staff of a man-of-war must of 
necessity be competent to pass the examination for a similar post in the merchant 
service. 3. To the agents or owners. 4. By getting a berth in the workshops of 
some large firm, as Penn’s, Maudslay’'s, &c., i 
dation from the firm to take charge of their machinery a 5 

D. F. W.— We are quite unable to say which is the best equilibrium slide-valve. 
That used by Messrs. Maudslay and Field, which you will find illustrated in our 
lithograph of the engines of the Lord Warden, gives very good results, Adams 
and Parsons’ valve has, we undersiand, given isfaction for li pur- 
poses. Upon the whole, we are disposed to regard the simple ring un the 
back of the slide as constituting as good an arrangement as any. 

R. S.—/t is almost impossible to give anything like a definite reply to your first 
query. Possibly the paper on fluid resistance, which we publish on another 
page, may supply you with the information you require. The efficiency of the 
propeller varies with varying conditions; under favourable circumstances, 
about 60 per cent. of the total indicated horse-power of the engine is actually 
applied in propulsion. The co-efficient of friction of a smooth surface, such as a 
propeller blade, moving in water, is about °002 of the 

T. C. (Wigan).—1. The trial has not yet taken place. 
any s ] has ever been carried out; The e. 
of powder developes as much avai energy as that 
weight through about 144,000/t. to 192,000/t., according to the q 
powder. Thegases ion oceupy at the moment, while intensely 
heated, at least 2,000 times the space previously occupied by the powder. The 
pressure has been variously estimated at from ten tons per square inch down to 

4,000 1b. or 5,000 1b. There ts really no reliable information on the subject in 

enc 


existence. 

A YOUNG READER.—Both legs of the horse-shoe pipe will become filled with 
steam the moment the water gets below their ends, and this will happen whether 
the legs are of equal length or not. Try the experiment for yourself with a 
foot or two of block-tin gas piping, or, better still, a glass tube bent to the re- 
quired shape, and a bucket of water. The ordinary i i 
answer for the steam pressure. The idea embodied in your last sketch is very 

elegant, and the principle sufficiently correct, i 

would not work well. The difference between the pressures on the valves is too 

smail to insure their remaining tight, and you would have much difficulty in 

any case in grinding both valves to be tight at the same time under varying 
conditions of temperature. Try again. 





pressure. 
2, We are not aware that 
of a given weight 

to the fallof the same 

of the 


DOUBLE BOATS. 
(To the Editor of The Engineer.) 

Sik,—In your publication dated 17th I see an inquiry from “ T. E.” respect- 
ing a sailing yacht on the principle of a double or twin boat. I have recently 
made for amusement a small boat, capable of carrying three persons, on this 
plan, and, as far as at present tested (on a rather narrow river), it gives very 
good, and even extraordinary results. I enclose my name and address, and 
shall be very happy to give ‘‘T. E.” or any of your readers interested in this 
subject, an opportunity of seeing the boat and testing the results themselves. 

August 25th, 1866. A. P. 

POWER FROM TOWN MAINS. 
(To the Editor of The Engineer.) 

Smr,—Can you or your correspondents mention any work treating on the 
direct application of water from town mains to the working of hydraulic 
engines or turbines, by which one may be enabled to calculate the effective 
head and determine the size of engine required to do a fixed amount of work in 
a given time at any hour of the day? 


August 24th, 1866. Cc. K. 





BOOKBINDING. 
(To the Editor of The Engineer.) 

SImm,— Wishing to have two volumes of THE ENGINEER bound in the 
strongest manner possible, because accidental circumstances made me aware 
of the great care and expense at which every page of your instructive journal 
is produced, I consulted several Government officials accustom: 
handling of very old books as to the most durable kind of binding. 
interesting to your readers to know that common sheepskin 
time, and wear better than anything. Sheepskin covers, however, being any- 
thing but handsome, I sent the numbers to the binder with instructions to do 
them how he liked, conditionally upon the work being very durable. He sent 
them back bound in half-calf and what seemed to be cloth, but which, to my 
surprise, he declared in a note to be sheepskin; so, without any collusion, he 
appeared to agree in opinion with my previous informants. The pressure em- 
ployed in binding in many instances transferred some of the ink from one page 
to the page opposite, so as to make both almost unreadable. Was this the 
fault of the printing ink ? x. 
(The volume was submitted to too much pressure by the bookbinder before the ink 

was thoroughly ary, hence the transfer of which you complain. It is better to 
keep the numbers on a file, or bound, for at least twelve months before 
— them _ the excessive pressure to which your volumes appear to have 





Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week, The charge fer four lines and under is 

three shillings ; each line afterwards, eightpence. line averages eight words ; 
blocks are the same rate for the space they fill. All single adwertise- 
ments from the country must be accompanied by stamps in payment. 

Ne en eae Sone rant, remeny crenegen & teen or aati, ant 
at various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Haif- 15s; 9d. 

£1 Ils. 6d. 

1) coils te tele, en ane RAT of SHORES ane dagen ger annem Ot 
THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper 
to be addressed to the publisher, MR. GEORGE LEOPOLD ee’ a can 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 
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THE BRITISH ASSOCIATION AT NOTTINGHAM. 

‘YEsTERDAY came to a close one of the most successful 
and pleasant meetings of the British Association, Per- 
haps su is a hazardous word to use, as only time 
can disclose the real importance of the actual business 
done. The printed reports of the Association themselves 
bear testimony, that what is thought little of one year 
grows into something great in course of time, and vice 
versd. Of many of the productions which have made 
their mark, only the bare titles of the descriptions are to 
be found in the volumes of the reports. As regards, how- 
ever, a more ephemeral social success, and the numbers 

nt, there can be no question that our expectations of 
week have been completely fulfilled. hen we re- 
member that at least fifty essays, on the most varied sub- 
jects possible, make up only one day’s work, we give at 
east one age reason why we have entirely confined our 
attention for the present to the mechanical section. In the 
choice of Mr. Hawksley as President, a compliment to Not- 
tingham may, perhaps, have been intended; that gentleman 
being a native of the town, and havingin former times been 
much consulted on engineering matters connected with the 
lace-trade. Twenty-two papersin all, of varying importance, 
besides the address of the President, were read before the 
Mechanical Section. At first sight this seems a large num- 
ber, but it has been exceeded in previous years. In 
ou about the Birmingham meeting we recollect 
rawing attention, in rather sharp terms, to a 
practice of lowering the British Association and es- 
pecially its mechanical section, to a medium for 
advertising small patented schemes. We are happy to say 
that this year’s proceedings are not liable to such a re- 
proach; and . Vignoles, in the chair, last Tuesday, 
after Mr. Hawksley’s departure, complimented the Not- 
tingham people in his valedictory address on this very fact. 
otwithstanding, however, that “only” twenty two 
papers have been brought forward, it is clear that, from 
obvious material obstacles, we cannot immediately give a 
fair account of all of them, together with the discussions. 
It is true that abstracts might have been published of each 
and all; but, as we hold that abstracts and small woodcuts 
are like small birds of which it is impossible to tell the true 
sex, we prefer the delay of another week, to doing 
justice to the authors of what are, in some instances, 
elaborate treatises on their respective subjects. 

The report of the committee on skin resistance, and 
Dr. Rankine’s remarks thereon, appropriately began 
Thursday's session, presided over by Mr, Bontaiey, who 
is known as having professionally given much atten- 
tion to the, so to speak, reversed problem of the friction 
of water through pipes. It will seen that the work 
thus recorded will rather lead to further investigations in 
the same direction than establish a settlement of the ques- 
tions involved. In the course of a subsequent discussion on 
Mr. Mackie’s paper on zinc sheathing for iron ships, Mx, 
Hawksley wel x gs with regard to steamers plying between 
Holyhead and Kingstown, that each vessel, after being 
cleaned, crossed the Channel with 4,700 revolutions of the 
engines, but that in a short time 5,200 revolutions were 
required to keep up the same speed. Mr. Carrett’s paper, 
of course intended to bring forward a very important 
machine, may be looked upon as an indirect contribution 
to that saving of our mineral fuel to which so much whole- 
some attention is being directed. Mr. Ingle’s, on concrete, 
is the only one in which civil engineering proper was 
represented in Section G. 

On Friday, after the usual perusal of the proceedings of 
the previous day by the President, the first paper on that 
day’s list, “‘ On the Influence of Friction in the Cylinders 
upon the Efficiency of Steam,” was brought,forward,by Dr. 
Rankine. It is founded on the statements in a letter, 
under the signature “E.,” which appeared some time ago 
in our columns, and which, as stated by Dr. Rankine, was 
addressed to us by an engineer, now practising in America, 
of world-wide a We have deferred its publication, 
with the interesting discussion which ensued, until next 
week. One of the most important papers ever brought 
before the Association—of an importance to which only a 
publication in extenso could do justice—was the report 
“On the Penetration of Shot and Resistance of Iron-clad 
Defences,” the production of Captain Noble, M.A., R.A., 
an associate member of the nance Select Committee. 
Immediately after the reading of a portion of this report, 
which was illustrated by a great number of full-size 
diagrams, Captain Douglas Galton, Under Secretary of 
State for War, read a paper on the Chalmers target. 
The lengthy and animated discussion which ensued on 
both, in which the Marquis of Lorn, General Lefroy, Sir 
W. G. Armstrong, Colonel Sykes, Admiral Sir E. Belcher, 
Dr. Fairbairn, fessor Rankine, and Mr. Hawksley, 
took we shall print with the diagrams and the re- 
mainder of the report. We may notice that General 
Lefroy here took occasion to reply rather severely to the 
strictures made by the President on the previous day, in 
his inaugural address, on the management of the national 
defences; that Sir William <mcgee spoke at great 
length; and that Professor Rankine e some important 
observations on the principle involved in the construction 
of the very successful Chalmers target. 

This matter will evidently form a land-mark in the 
establishment of the principles of the construction of 
armour plating and the proportions of projectiles. It may 
be looked upon as an incentive to the private inventive 
genius of the country, which is thus initiated in facts 
usually only known to Government boards. We say this 
in the widest meaning of the expression, as it is well 
known that this information can never be kept out of 
French or Russian bureaux. The next papers read were 
by Mr. Fell and by M. Bergeron. M. Bergeron handed to 
us at Nottingham the drawings of his plan for publication; 
but he has since called on us, stating that he wished to 





make certain necessary corrections in them, and that he . 
would then forward us a complete set from Switzerland. 
The discuss: ion me ca on — Fell’s _ re on 

ron’s papers, as with the i oble an 
Galton, was taken on both togeth ow ten already 
described the general features of M. Rergeron’s plan from 
particulars furnished us by M. Dapples, of Berne, and we 
necessarily reserve a fuller description until the arrival of 
the corrected drawings. 

On Saturday, on account of the excursions which had 
been arranged for by the members, the proceedings only 
lasted from eleven till about half-past twelve, instead of 
three or four in the afternoon, as on the other days, only 
two papers a before the section. Mr, Fleeming 
Jenkin described his highly ingenious machine for picking 
up submarine cables. ere can be little doubt that this 
is the most simple and suitably-constructed machine for 
the purpose yet brought before the public, and it cannot 
much, if at all, detract from the merit of the invention 
that, since 1861, Messrs. Tasker, of Andover, have used a 
steam plough windlass very much on the same principle, 
for working the rope on the “roundabout” system of 
steam ploughing. Mr. Mushet’s paper on the Bessemer 
a per which consisted of, in fact, a claim for sharing 

alf the merit—if not, indeed, half the profits—of the 
ractical carrying out of the greatest invention in metal- 
urgy ever made, was interesting in every sense, followed, as 
it was, above all, by a yet lengthier reply from Mr. Bes- 
semer himself. Mr. Bessemer spoke with his usual fluenc 
and good taste ; but it was noticeable that he spoke wi 
some suppressed feeling. Mr.- Mushet’s paper was 
already on the prospectus for Thursday, but—we be- 
lieve at the express request of Mr. Bessemer himself—its 
perusal was deferred until the arrival of the one man in 
the world able to answer its statements. We give Mr. 
Bessemer’s lengthy reply word for word. It forms a most 
important contribution to the history of his inventions ; 
and its latter portions are a very complete — rendu of 
the present elnaned stage of the process. e only half 
agree with Lord Wrottesley that such controversial sub- 
jects should not be brought before the Association. How- 
ever personal the matter, it was not an inappropriate 
subject for discussion. 

Mr. Mackie’s paper on Daft’s patent zinc sheathing for 
ships resulted on Monday in an interesting discussion, very 
favourable to the invention. The same can scarcely be 
said of the discussion on the account given by Mr. 
Vignoles of the proposed use, by the Belgian Captain 
Wynauts, of barytic powder in heavy ordnance. Professor 
Abbe, of Woolwich, made some impor‘ant statements on 
the whole matter, the results of practical trials, which will 
be of great value to inventors of ordnance and small-arms. 
Admiral Sir E. Belcher’s curious paper on employing “the 
expansive power of moistened vegetable matter to the 
raising of weights,” described the use of peas, which, when 
placed in a cylinder with some water, were able, by their 
imbibition of the moisture, to raise a piston pressed down 
by weights. Mr. Dircks’ essay on steam boiler explo- 
sions, with suggestions for their investigation, did not 
contain much for remark, The new and very ingenious 
system of ordnance; invented by Major-General Hutchin- 
son, was described it a short paper by Mr. Gains- 
ford, which we give elsewhere, and the same gentleman 
next gave an account of some experiments, by himself, for 
using,'in order to increase the tractive force of a locomotive, 
V-shaped tyres on the driving wheels, This attempt is 
not novel ; and the scheme has succumbed ere now to such 
inherent difficulties 1s keeping the line in guage, and other 
sufficiently obvious obstacles. 

Three very valuable papers were read on Tuesday, the 
last day. One of these is that by Mr. John Daglish, “ On 
“ the Countesbalanaing of Winding Engines;” and it is 
well worth study by mining engineers. Mr. Fairbairn 
read the same account of the means successfully employed 
under his direction for removing and replacing in a new 

ition the four columns of a fire-proof cotton mill in 

anchester, which he brought before the meeting of the 
Institution of Mechanical Engineers lately held in that 
city. A very ingenious form of rotary engine, manufac- 
tured in Nottin , was next descri xy Mr. G. D. 
Hughes; and this was followed by Mr. W. Seopa Ps r 
“ On the Electrical and Mechanical Properties of w 
“ Rubber-Insulated Wire,” which itself had been discussed 
before the mathematical and physical section on the pre- 
vious Friday. This was also the last paper read, thus con- 
cluding a very successful meeting of: the mechanical \see- 
tion. Mr. Vignoles, in closing Section G, took the 
tunity of stating that the next meeting of the Association 
would be held at Dundee; and,as the last paper read in that 
section was by Mr. Hooper, he felt it due to that gentleman 
to compliment him upon it, which he did soall the more as 
this last was not attended by hearers able to discuss its 
contents, One remark we may here make, to the effect 
that, probably a to the fact of many of the papers 
being sent in late, there was a deficiency jn what may be 
termed —— Thus, the paper on zinc sheathing 
might perhaps have been read together with those on the 
skin resistance of ships ; the paper on the use of barytic 
powder could certainly, together with the description of 
General Hutchinson’s gun, have been discussed at the same 
time with those of Captain Noble and Captain Galton 
respectively; while Mr. Gainsford’s description of his 
scheme for increasing locomotive adhesion could well have 
been annexed to the cognate papers of Mr. Fell and M. 
Bergeron. A section of an Association presided over by 
Mr. Grove should not have neglected the natural law of 
continuity. 

A particularly pleasant feature of the British Associa- 
tion are the soireés, erally held in some large building, 
within which are usually collected more or less interesting ex- 
hibitions of scientificand engineering objects. Enlivened by 
music, and with a liberally eupplied stand of refreshments, 
the members of the Association of both sexes can meet and 
enjoy social converse. The Local Exhibition building of 
Nottingham lent itself admirably to this purpose ; it 
was very tastefully and decorated by the corpora- 
tion surveyor, Mr. Tarbotton,C.E. The annexe, in which 
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were distributed the refreshments, was lighted up by 
means of two of Larkin’s esium lamps, in which pow- 
dered magnesium is burnt. It falls from a small i 
as sand falls from an hour-glass, and it is, indeed, 
with a small proportion of sand. This mingled stream of 
metal and sand through a metal tube, into the upper 
end of which a small stream of common gas is fed ; an 
the ope escapes at - a of Ree, aoe a is 
ignited, continuing to burn as long as the supply is kept 
> A very brilliant but dimes changeable light was 
thus produced, On Thursday night ladies com- 
plained that it unpleasantly tinged their complexions ; so 
that, on Tuesday, the inventor mixed with the sand and 
magnesium a small pets of nitrate of strontia, in 
order to milden the bluish tinge of the rays. The desired 
effect seemed to us to be produced very fairly. 

The stands at these conversaziones generally form an ex- 
hibition of some merit ; and it was thus with some sur- 
prise that we noticed the absence of the lace and lace- 
making machinery which form Tipe mets staple, We 
did not observe a single exhibit of this character ; and 
no one could have thought himself to be in the centre 
of the lace-making and hosiery trades. Most of the ob- 
jects to be seen came from a distance. Mr. Bazalgette 
the Engineer to the Metropolitan Board of Works, 
sent a number of photographs and models of the 
Thames Em 
which a design for the bridge to carry the roadway over 
the River Lea at Old Ford, and more especially a bridge for 
carrying the sewers and roadway over the Bow and Barking 
Railway. Pure meat, grepered by Prof. Redwood’s process, 
which consists, in immersing it in melted nat a 
temperature of 240 deg. Fah., was to be seen under a glass 
case. A concentration of the juices and a complete expul- 
sion of the air are effected, and the meat is then covered by 
a thick external coating of After, we presume, 
removing the paraffin, the slices can be eaten without 
further preparation. At the request, we believe, of the 
Association, Fenby’s adytic lock was exhibited. Amongst 
a number of similar objects, we noticed a star spectroscope 
sent by Earl Ross; a spiral thermometer, by Mr. Glaisher; 
spectroscopes exhibiting the spectra of calcium, thalium, 
and sodium; Ladd’s apparatus for exhibiting the compres- 
sibility of water and the liquefaction of gases under pres- 
sure ; Wilde’s electro-magnetic engine, and other philoso- 
phical apparatus. A Nottingham contribution consisted 
in a hoist worked by a differential pulley on Weston’s 
principle. Mr. Carrett’s hydraulic coal-cutting machine 
was shown at work. Very interesting to an engineer was 
a beautiful piece of wrought ironwork, a marvel of success- 
ful forging, made by a Nottingham blacksmith about 200 

ears ago. Amongst the photographic curiosities was a 

ank-note reduced by photography to the size of a pin’s 
head, but rendered visible under a powerful microscope. 

As signs of the times, were the relatively numerous 
warlike exhibits to be seen on all sides. A stand was 
devoted to a number of the different forms of breech- 
loaders which have at last and so suddenly attracted 
public and official attention. Amongst these we noticed a 
Prussian needle gun, Spencer’s repeating rifle, Westle 
Richards’ breech-loader, Mr. Whitworth’s large and small 
bores, Snider’s breech-loaders, and others. Some Boxer’s 
cartridges for the Snider rifle had been carelessly left 
loose, and probably with the belief that it was a blank 
cartridge,fone was placed into the gun by some person who 
could not remove it. The next comer in playing with the 
trigger actually fired it off, fortunately without any 
injury; but the consequences might have been dreadful if 
the rifle had chanced to be pointed into the midst of the 
dense surrounding crowd in the body of the building. 
The Whitworth Company sent a two-pounder howitzer 
and ammunition, adapted for mountainous countries, and 
capable of throwing a shell 2 lb. weight, with a burst- 
ing charge of 11 oz. of powder, to a distance of 2,000 
yards, with an elevation of 6 deg. A diagram, showing a 
great number of marks, gave the results of firing ten 
rounds of common case-shot from this gun. 

Mr. Gale appeared in strong force with his truly inex- 
plodible patent scheme for rendering gunpowder harmless; 
and he now claims that his admixture of the powder 
grains with glass also preserves them from damp. In 
fact, it is a preservation for gunpowder from both fire and 
water. In the midst of the brilliant assemblage, he had 
no hesitation in setting fire to his compound, thereb 
causing an execrable smell. He also exhibited his muc 
be-pufied breech-loading pistol. When we say that the 

lan consists in forming a slot in the stock, behind the 

reech, into which is inserted a long bar holding about 
ten cartridges, we sufliciently characterise this breech- 
loader, by which it is stated that about 150 discharges can 
be made per minute, if a second person be engaged to 
prime the slide. Very interesting were some utiful 
models and lithographs of the three cupola iron-clads, the 
Minerva, the. Huascar, and the Scorpion, built by Messrs. 
Laird Brothers, of Birkenhead. It was not stated by 
whom these exhibits were contributed; but they were 
probably sent by the makers. Mr. Penn sent his beautiful 
model, one inch to the foot, of his engines for the Minotaur 
and the Northumberland. 

Most of these things will be very generally known by a 
mere enumeration; but this is not the case with a most 
important collection of specimens of armour plates, ex- 
hibiting the effects of various shot and shells, selected to 
exemplify Captain Noble’s important paper on the laws of 
penetration and resistance. me specimens of steel and 
Palliser’s chilled shot and shells were also sent by General 
Lefroy. We can give some idea of their interest when we 
state that amongst them was, for instance, a portion of an 
llin. plate of rolled iron, by Brown, of Sheffield, struck 
on the 10th of March, 1864, by a spherical steel shot of 
13°lin. diameter, weighing 344 ib. fired from an Armstrong 
23-ton gun, with a charge of 90 1b. 

On Saturday the meetings of all the different sections 
were concluded rather earlier, in order that the members 
might set out on the six separate excursions arranged to 
Newstead Abbey, Nuthall, Annesley Collieries, High 
Park Colliery, to Riddings, and to the railway works at 


. 





d | purchased by its present 


bankment and other works; amongst} Eng 


Derby of the Midland Company. We were so fortunate 
as to secure a ticket for Newstead Abbey, once the ances- 
ike - and aon gir ge 

is line. It is no longer in the possession of the m 
wore? having first passed into the hands of the late Colo- 
nel Wildman, and on his death, a few years ago, it was 
ietor, Mr. Webb. The nu- 
merous guests were received and entertained in quite a 
princely manner by their host and hostess, and the whole 
party then dispersed themselves over the abbey and the 
surroundi junds, 

The monks of olden time were famous for their excel- 
lent choice of pleasant spots for their establishments; and, 
while everything else has chan the natural surround 
ings, the lakes, and romantically sloping grounds of New- 
stead have probably remained menaty: the same since the 
erection of the Abbey during the reign of Henry II. The 





famous old cloisters, with the Gothic fountain in the 
centre, are the principal vestiges, besides the fine ruins of 
the chapel, of the architectural taste of the old monks. 
Upon these was grafted, on the grant of the monastery 
to the Byron family by Henry VIII., a baronial hall, 
forming a most romantic and quaint’combination with the 
remains of the older ecclesiastical pile. These architec- 
tural features would alone render Newstead Abbey one of 
the most interesting of the country seats for which 
land is so noted; but the material and romantic 
beauties of the place are surpassed in interest by 
the associations hanging about the ancestral hall 
and former dwelling-p of the modern poet, whose 
life, at any rate, was most romantic and _ poetical. 
Conspicuous in the adjacent grounds is the tomb, 
with its misanthropical a erected by Lord 
Byron to his Newfoundland ; and it appears that 
he took especial care to bury his dog on the very spot 
formerly occupied by the high altar of the monastery 
chapel. The history of Newstead Abbey well illustrates, not 
merely the mutability of things human, but the actual cur- 
rent of Euro history. Ata time when, as the possessors 
of all the culture of theage,they wielded a powerful influence, 
with religious feeling for its fulerum, over the minds of the 

ople, the monks picked out this choice spot for their own. 

ith the transference of power, at the Reformation, to a 
secular aristocracy, Newstead also changed owners; its 
pre pai by the Byrons illustrates one great social change ; 
and Newstead Abbey, now in the ion of the son of 
a wealthy manufacturer, isa undies emblem of the great 
accession of power granted to labour directed by science, 
and of the social changes now being caused by the growth 
ofaclass, as a class, ing more wealth than the old terri- 
torial families. It is not too much to say that applications 
of chemistry and engineering are now riding rough-shod 
over the world ; and the late battles in Bohemia, mainly 
won by superior culture in the physical sciences and the 
mechanica! arts, are instances of our meaning. 

At the concluding meeting of the general committee, 
held on Wednesday afternoon, amongst other grants for 
scientific purposes £100 were allowed to Professor William- 
son for the committee on electrical standards, £50 to 
Colonel Sykes for balloon experiments, £30 to Dr. Robin- 
son for investigating the transmission of sound under 
water, £100 to Mr. J. Scott Russell for an analysis of 
reports on steamship performance, £25 to Dr. Fairbairn 
for “ manufacture of iron and steel,” and £25 to Mr. Web- 
ster under the item “ patent laws.” Dr. Matthiesson was 
requested to continue his researches into the chemical con- 
stitution of cast iron, and it was resolved that the com- 
mittee on scientific evidence in courts of law be re- 
appointed, with the addition of Professor Tyndall. It} 
was Officially stated that not less than 2,303 members 
attended the meeting, and that the total receipts amounted 
to £2,417. 


THE NEW MONT CENIS LOCOMOTIVES, 


Somz twenty-five years since, Dr. Lardner delivered a 
lecture in Dublin on what was then a new invention, as far 
at least as concerned a non-professional audience. He told 
his hearers that the locomotive was indeed capable of 
ascending inclines—contrary to popular belief at the time 
—but that these inclines must not depart far from the 
dead level; and he illustrated the capabilities of the ma- 
chine by pointing out what streets in Ireland’s metropolis 
it could or could not ascend if rails were laid on the 
roadway. Sackville-street-—a gradient of not more at 
most than lin 120—was thus pointed out as absolutely in- 
surmountable by any locomotive. The statement was not 
even then strictly correct, inasmuch as far steeper gradients 
had already been successfully worked in the northern 
mineral districts by locomotive power; but it is certain that 
such as it was the proposition embodied the general opinion 
of engineersatthetime. Timehasrolled on, however, and Dr. 
Lardner, if he were now with us, would see and hear of some 
things which could not fail to astonish him. As it was, he 
lived long enough to see inclines regularly worked excessively 
steeper than anything Sackville-street could supply in the 
way of a gradient ; and it is beyond question that there is 
still an increasing tendency manif by engineers to assi- 
milate the railway system to that adopted in the construction 
of public roads, Gradients of 1 in 50 or 60 are now not 
regarded as exceptionally severe. Mountain ranges are 
traversed by railroads, which have proved all but insur- 
mountable by ordinary roads. Very remarkable inclines 
are not worked in Great Britain, only because the necessity 
for them does not happen to exist; but the moment we set 
foot in South America, Asia, or on the Continent, we find 
schemes which a few years ago would have been referred 
to the regions of dreamland, not only carried out, but 
carried out with success. The San Paulo Railway in 
Brazil, with its astounding gradients and curves, forms one 
notable example of the kind. How would Dr. Lardner 
have opened his eyes had he lived to see the Ceylon Railway, 
with a gradient of 1 in 45 twelve miles long and abound- 
ing in sharp curves? What would he have thought—to 
come nearer home—of the Hampstead Junction line, with 
gradients of 1 in 27 ; or, to return to the East, of the Bhore 





Ghaut incline, 153 miles long, with an average gradient of 





1 in 46°39? Yet these inclines by no means represent the 


ascending ; and in another. we publish le. 
read this week belcte the siachuaical a on of the British 
ee ee eee Se 

account of one of the most remarkable, if not the most 
— railways of modern times—the line over Mont 

wer 

The history of this line must be familiar to most of our 
readers, and a perusal of Mr. Felks.-poper, cannes $31 to 
clear up any points.on which .they may remain in doubt. 
Gradients equally steep have already -been worked by 
locomotive power even in this —_ Thus the late Mr. 
Dixon informed us on what was, !-a.final interview 
that he has frequently sent locomotives, hauling twelvé or 
fifteen-ton tenders, up an incline of 1 in ye two 
sections of the Stockton and Darlington ‘line ; but it has 
never before, as far as we are aware, been proposed to work 
inclines and curves of the character of these of thé ftiture 
Mont Cenis line by locomotive power alone, and tléréfore 
we must continue to regard the entire project as One of the 
most remarkable in the annals of engineering, _ Nor are 
the locomotives with which it is to be worked less remark- 
able. Mr. Fell stated at Nottingham that, ris as he 
was concerned, the invention of the mid-rail systetii was 
original with him. We have no reason to dott the asser- 
tion. It had been patented, it is true, by Vignoles and 
Ericsson as far back as 1830; but those penile jen ever 
worked the design out, and any one who will take tlie 


maximum gradient which locomotives are le of 
ailed 


trouble to compare the specifications of these gentletnen, 
or their drawings, as illustrated in a paper oh locomotive 
adhesion, read before the Society of ineers Mr, 


Pendred last November, and published at the time in Tos 
ENGINEER, with the engraving we give in another place of 
Mont Cenis Engine No. 2, will be able to realise how t 
a difference may exist between the crude ided and the 
finished work. The mid-rail represents but one of a score 
of various plans which have been proposed from time to 
time to supply deficient adhesion. It is not. free from 
defects ; but defects must attend every attempt to depart 
from those designs which represent the locomotive engine 
as a simple wheel i The mid-rail leaves the ordi- 
nary Taseing wees, available as drivers, aiid it stipple- 
ments them by a second set of drivers, acting elastically on 
the mid-rail; and therefore the engine is capable of 
following variations in gauge, and in the relative length of 
rail to be over on the inner and outer side of curves, 
after a fashion hardly attainable on other, principles. . It 
has been urged that the mid-rail is not necessary, and that 
sufficient adhesion could be obtained by merely increasing 
the load on the bearing wheels, If favourable conditions 
of weather could be invariably secured the argument 
would possess a little force, but under the conditions 
which will obtain on the Mont Cenis line it must go for 
nothing ; and a very simple experiment, tried on the 
Cromford and High Peak Railway with the first engine 
built, upsets the theory completely, The first engine 
having two pairs of cylinders, the gripping wheels could 
be driven, apart from the bearing wheels. When tried, 
even with the rails in good order, with a fair load, 
the engine slipped and was unable to move its train on an 
incline of about 1 in 14. The moment the gripping wheels 
were thrown into gear the engine wemvboe. with its load 
without difficulty. The experiment is highly suggestive, 
and hardly requires comment at our hands. The expense 
of the mid-rail is no doubt considerable,, amounting to 
somewhere about £800 or so per mile. But it must be 
borne in mind that the expenditure on cuttings and em- 


| bankments is reduced, and it is weerwe= =" if not impossible, 


to perceive how any other device could be adopted which 
would on the whole ‘prove at once so effective and s9 econo- 
mical, under the exceptional circumstances with which 
Mr. Fell had to deal. 

We are aware that many of our readers still regard the 
Mont Cenis Railway as an. inchoate scheme which will 
never arrive at maturity. We feél some pleasure in bein 
able to supplement Mr. Fell’s paper with a few additio 
particulars which will dispel this illusion. The project 
is going on, funds are forthcoming at the proper time, 
and, humanly age Aare is now no longer any doubt 
but that the line will be finished, and we trust and believe 
worked to great profit. Mr. Alexander, of the Canada 
Works, already well known in connection with the pro- 
ject, has been appointed locomotive engineer to the com- 
pany, and is now engaged in the preparation of designs 
for the engines intended to work the line. The “— 
which we illustrate, although much more simple than 
the first designed, is still open to objection, in several 
points; among others, access cannot be had to the pis- 
tons without taking down the rocking shaft across the 
leading end of the engine. In the new design. Mr. 
Alexander has so arranged matters that the whole of the 
reciprocating machinery will be removed from the front; 
thus the pistons and valve-chests will be rendered readily 
aceessible. The ordinary link motion will also be used 
instead of a shifting eccentric as in Engine No. 2. The 
eccentrics will be fitted outside the axle-boxes,on a, plan 
well known and ——— employed - = coiptene 
The new engines will havé a single pair of 16in, cylinders, 
with 16in. oobecoularan unusual proportion of cylinder 
capacity for 650ft. of heating surface. The details of the 
brake gear have been carefully worked out; bit, Mr. 
Alexander relies a good deal on working the engine in 
back gear, so as to compress air behind the pistong and thus 
reduce the wear and tear due to the friction of a brake. 
In order to prevent the cutting of the cylinder while. the 
incline is being descended, a small cock will be so fitted 
that a little water will be, so to inhaled in, the form 
of spray during’ each stroke, for the purpose of lubrication. 
Whether the will answer or not remaitis to be pred. 
If water does not suffice, oil may be used. It was at first be- 
lieved that the engines would have been constructed in Eng- 
land, and an offer made by the Canada Works would 
probably have been taken but for some difficulty with 
regard to foreign patent law. Ultimately it was decided 
that the tender for ten engines, put in by Messrs. E, Gouin 
and Cie» of Paris, should be taken; and we feel little 
doubt that the work will be satisfactorily performed, The 
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time is not far distant, we trust, when the line will be com- 


plete and in working order. The crossing pie nr vat 


a daily train service will be an achievement really 
being placed in the annals of great engineering triumphs. 
THE CONTRACT SYSTEM. 

Tuer are still some who indulge in the vague specula- 


tion and delusive hope that the world will again produce 
men equal in — and ability to those whose names have 


Soe eee Save te oe oe Geen ee 
early times. ey believe that we ma. in have pain 
like Raphael, sculptors like Michael lo, architects 


like Inigo Jones, and musicians like Handel and Mozart. 
Fain would we give adherence to the same belief, but in 
all sincerity we are convinced that such anticipations are 
in all pega Sew to inevitable disappointment. It 
is not that the lute genius or mind is wanting ; the seeds 
are there, but the present age is not the soil to bring them 
to perfection. There was a time when artists, in the high 
sense of the term, were the guests of kings and emperors, 
and royalty did not consider itself demeaned by or 
up the brush which had fallen from a painter’s han In 
those days a man was free to out the realisation of 
his own ideas unfettered and untrammelled by the contin- 
gencies of time and money. He had but one object in 
view, and that was that his work should be the highest 
ible embodiment of his art. Should he not live to 
h it, some of his contemporaries equally famous with 
himself would complete the execution of his design. He 
never based his plans upon a percentage of the cost, for 
no estimate was ever made; alterations and embellish- 
ments were added as he thought advisable and conducive 
to the beauty of the work without being considered “ un- 
necessary,” and placed in the category of an “extra.” He 
had but one sole motive to spur him to exertion—the 
highest a man could have—the love of his art. Is it so 
now? We do not for a moment attribute sordid motives 
to our votaries of art; it would be an injustice so to do ; 
but it must be admitted that. other and inferior motives 
are of necessity now associated with those of a higher 
character. 

Let us compare the old with the present system. A 
design is required for a new National Gallery and new law 
courts—any structure, in fact, which might bemadean honour 
tothe nation and immortulise the architect. From among the 
competitors there are undoubtedly a few who possess, at 
any rate, some of the genius, some of the fire, some of the 
enthusiasm which inspired their brethren of former days. 
There are a few who could design an edifice worthy of the 
palmy days of architecture; whose work might almost 
sana tg us that its ancient glory was restored to us. 

magine the design conceived in the architect's mind. He 
proceeds to put it on paper ; he already sees the harmo- 
nious outline, the noble proportions, the delicate contours 
in semi-reality before him, and he stops short. He dares 
not goon; a fearful thought presents itself to him, and 
like “a brush of that dark angel’s wing,” sweeps his splen- 
did fabric—the creation of a true artist—into irrecoverable 
oblivion. The sudden thought is the cost—the estimate. 
It would be ridiculous to send in such a design for com- 
petition. A government which is sufficiently ingenious to 
a seventy millions upon nothing, and to pave a great 

ockyard in a manner which enables it in point of value 
to rival the fabled sands of the yellow Tiber, would never 
accept, or even dream of accepting a design, were it the 
personification ef Art itself, exceeding an inferior one by 
ten or twenty thousand pounds. What does our architect 
do? What must he do? He succumbs to necessity. 
Another and a baser divinity occupies the shrine of his 
worship. He bows down before it, and Mammon reigns 
triumphant. The erasing knife and the rubber soon efface 
the superfluous (?) beauties of the design; and, shorn of 
its grandeur and majesty, it goes inalong withtherestof the 
herd, debased to their level, and bearing with it, in every 
figure of the estimate, the brand of its disgrace and de- 
gradation. 

It used to be, “Plana building surpassing everything 
of the kind yet attempted ;” it is now, “ Prepare plans for 
so-and-so not exceeding a certain estimate.” It would be 
idle to comment upon the difference of scope, the extent of 
field, permitted in the two instances. In the first, there are 
no conditions attached tothe order ; in the second, everything 
isreducedto£ s.d. It may be said that money is sometimes 
not the chief consideration, and the Houses of Parliament 
are an instance of it. Well, look at them—look while we 
may ; for at the rate they are going we shall not be able to 
look at them much longer. They are a splendid standing 
example of a dissolving view. Look again at the interior ; 
the room in which the representatives of the people are 
supposed to meet is not so large as the ball-rooms of the 
houses of many private gentlemen. If by any chance a 
large majority of the members were to attend there would 
not be standing space forthem. Could anything be meaner 
or more ni ly than to design a hall unable to contain 
all those who ought to be there? The idea is absolutely 
absurd ; it amounts to virtually telling two-thirds of the 
members that there is no place for them. As with the de- 
signing, so with the execution.. Those engaged in building 
the splendid early specimens of cathedrals and palaces 
had no profit to derive from the carrying out of the work. 
What is the present system? Bearing in mind that we 
are ing strictly of the system, there is no use in 
shirking it ; it is simply this—if a contractor chooses, and is 
permitted, to substitute bad workmanship and materials for 
good, it is so much money in his et. It would be 
unjust to assume that any honourable men—and among 
them we may include the majority of our contractors 
—would be guilty of such a substitution, but on the 
other hand there is. abundant evidence that work is 
ety undertaken with no other object in. view. 
Looking at the matter in-a broad light, it is un- 
doubtedly the duty of any contractor, as a man of busi- 
ness, to make the most out of a job. He has no right to 
think, and he seldom does, about the beauty or appearance, 
in an esthetical sense, of the work he hasin hand. There 
is not an engineer or clerk of works who has had charge of 
important contracts who could not have suggested improve- 





progress, but the contractor is not 
‘them for the “look of the thing” on his 
own pry (Cag aewtarcammere eye ela for 
them “don’t see it.” The consequence is that the building 
odie gg ly Sig ape al. gy ob nghmeanacay when it 
might, for the of a little extra expense, have been 
rendered at least a respectable structure. If there should 


ments during their prc 
going to 


not be sufficient funds to an edifice it would be 
infinitely better to leave it ished ; it would be better 
to have a cathedral or church without a spire or tower than 
for it to possess them at the expense of the rest of 
the building. An addition can always be made at 
any time; none of our churches can with the 
unfinished ones in various parts of the Continent. Granting 
that the higher motives do prevail among our present 
artists, yet of necessity it is mingled with others of an 
inferior nature, and it is a manifest impossibility that art 
can ever again attain to the standard it occupied when its 
votaries were actuated only by the nobler motive. The 
prevailing tendency to accept the lowest tender, with its 
indirect influence upon the nature of the designs, is doing 
more to undermine their intrinsic merit and artistic value 
than any other circumstance. It is well known that first- 
rate firms altogether abstain from tendering for certain 
contracts, being well aware that they could not do good 
work at the price at which their tender would be accepted. 


The old . y wise and pound foolish,” was never 
more exemplified than in the present day. 
Not only do our remarks apply to the arts of engineering 


and architecture, but the same system pervades the whole 
of the fine arts. Operas are composed at so much a piece, 
books are written per volume, pictures are painted, and 
walls are covered at so much per square foot or yard. It 
is emphatically the of piece work—indubitably the 
true touchstone of labour ; but far from being the true 
criterion of merit. 

It will probably be demanded—what are we todo? Are 
we to return to the old ? By no means ; that 
would be impossible, and on the whole undesirable. 
“ Tempora mutantur et nos mutamur in illos.” We can- 
not return to the ancient régime; we must stick to our 
present principle of ent, but we can do a great 
deal to ennoble art and induce a true appreciation of it 
among us. We need not paralyse the energies of our 
artists, throw cold water upon their aspirations, and 
check all their efforts by putting a mercenary limit to 
their results. The nation will soon have an opportunity 
of showing the world that it has architects who can design 
a noble pile, provided it can ensure the absence of 
two hitherto inseparable accompaniments of all national 
competitions—viz., jobbery and incompetency of the judges. 


ON TREATMENT OE MELTED CAST IRON AND 
ITS CONVERSION INTO IRON AND STEEL BY 
THE PNEUMATIC PROCESS.* 

By Mr. RoBERT MUsHET. ‘ 


In the year 1815 my father, Mr. David Mushet, took out 
pent for the manufacture of refined iron direct from the blast 

ace. 

For this purpose he erected a small blast furnace, 30ft. high, 
blown by means of three fom, with a pressure of blast of 
about three pounds and a- per square inch, These tuyeres 
were so as to dip down upon the surface of the melted 
iron in the hearth of the furnace, and when the hearth was full, 
or nearly full, the tuyeres were ee below the surface level of 
the melted iron. There was no difficulty experienced in keeping 
the melted iron in a liquid state in the middle of the hearth, but 
round the sides the refined iron and formed what is 
technically termed “‘scull,” and this rendered it very difficult and 
sometimes impossible to tap the furnace and run off the portion of 
the metal which retained its fluidity. When the tapping took 
place the metal flowed from the furnace intensely heated and 
throwing off the most brilliant scintillations. The temperature of 
the metal, like that of ordinary refined metal, was far higher than 
that of pig iron produced under the regluar working of a blast 
furnace. The pigs of metal obtained were perfectly solid, showing, 
when broken, a dense white steely grain. y were so strong as 
to bend before they broke, and occasionally they could not be 
broken at all, though struck by the heaviest sledges wielded b 
the most powerful men ; the metal was, in fi crude cast a | 
and smaeee chipped with a cold chisel, and when annealed was 
susceptible of being forged at a low heat to some extent. The 
defect in this process was that, as in the refinery, the waste of 
metal was excessive, owing to the surface action of the blast upon 
the melted iron for a prolonged period. The difficulty of keeping 
the hearth open and of tapping arose merely from the small size 
of the furnace and hearth, and the weakness of the blast. The 
iron was however decarbonised, so as to be in the condition of 
crude cast steel, too highly oxygenated however to be forged into 
bars of commercial value. 

The experiment I have described was, I believe, the first prac- 
tical step taken in the d ent of the pneumatic process, 
though it was certainly not undertaken with any idea of produc- 
ing either malleable iron or steel by that process, but simply a 
highly decarbonised refined metal. About the year 18501 made 
experiments with some nay | highly-blown refined iron from the 
Parkend Ironworks, in the Forest of Dean, and found that when 
alloyed with manganese this refined metal could be forged into 
sound bars of very hard steel, too hard indeed for a 
purpose, but nevertheless solid and free from seams or in- 
dicating that if the iron could be sufficiently decarbonised whilst 
in the melted state, steel of marketable quality might be obtained 
by ay pee Be manganese to the decarbonised metal. 

In the autumn of 1856, Mr. Hi Bessemer read a paper at 
the meeting of the British in Cheltenham, which, 
whilst it the scientific as well as the practical world with 
astonishment, did not in the least surprise me, except in the one 
circumstance of its possible to maintain a tuyere beneath 
a heavy column of melted cast iron. That indeed to me 
most surprising, as I was well aware of the y destructive 
action of the iron slag which is generated by the action of ee 





of the blast and thrown to the surface asa light frothy grey 
Next, the carbon of the melted iron enters into combustion, an 
lastly, the iron itself is attacked and consumed with the develop- 
ment of an intense sufficient to keep the iron, 
tho freed,from carbon, in a liquid state. 

the silicon and the carbon have been nearly or wholly 
eliminated from the cast iron operated upon, the product obtained 
is either crude cast steel or iron according to the degree of decar- 
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fact that iron exposed in the melted state to the action of 
oxygen 
+o 5 vee See pemee. pees Pans it WF sad 
iron,” bu it ‘ n;” and oxygenated 
can never of itself constitute a commerci valuable article. 
Se. Oren, ap be pesunter 1 a. metal is 
present w: pes pti pte an the affinity of 
iro wd ne A Ny! remedied when such a meta! is 
subsequently added to the iron. When Mr. Bessemer 
difficulties he would have to en- 


of 
and combined therein with carbon and the iron 
troduce 


Mr. Bessemer’s process. My first experiment some 
Bessemer metal prepared at the Victoria Ironworks from hematite 
pig iron. The experiment was made in small crucibles containing 
only a few ounces, the Bessemer metal being melted in one 
crucible, and the ote in another; the melted contents of 
the crucibles were then mixed, and a small ingot cast. This ingot 
was forged into a bar of excellent cast steel, which was = 
welded, and made into a chisel, and was found for all p 
purposes to be cast steel of fair average quality. 

I then extended the scale of my ts, and operated with 
pre Gp pe tek eget. | erm . to 50 lb. of Bessemer metal 
each, and m es Se seereinen De wae: ones. The most 
complete success resulted from these experiments ; and Mr. 8. H. 
Blackwell ng subsequently supplied me with a small blowing 

ine ¢apab! maintaining a b’ 2X2 poerare Be pee 
inc, I operated upon quantities of melted cast iron of from 
500 Ib. to 800 1b., and with similar success, the Bessemer metal 
being wholly freed from unsoundness, red-shortness, and other 
defects which had precluded its being forged or rolled into a 
marketable product. The British pig irons that I found best 
suited for the joint processes of Mr. erand myself were 
the Lancashire and Cumberland hematite iron, the Weardale 
Fag wo iron, and the Forest of Dean pig iron. Of foreign brands 

e Indian charcoal pig and some ic pig iron from Sweden 
gave the best results, though not so satisfactory as those obtained 
when hematite coke pig irons were employed. I had, meanwhile, 
secured 5 gg ng by means of letters patent, dated 22ndSep- 
tember, 1856. This patent lapsed in 1859 through non-payment 
of the stamp duty of any | gues So come unaccountable oversight 
of the trustees to whom I had advised to entrust my patent 
rights. My invention thus became public erty, and I was 
deprived by this accident of all remun m for an invention 
which every person pone uainted with the manufacture of 
Bessemer metal will admit to be of immense value. 

Is no doubt as an interested party, and my opinion is, 
therefore, open to criticism ; but I venture to submit that an 
invention such as that described in my last t places all who 
have benefitted by its use under a moral obligation to wge 
my claims to remuneration ; for although by the accident of the 
non-pa; t of the stamp duty my invention became public pro- 
perty, I still think that that accident ought not to debar me from 
the reward that I am moraily entitled to, and could have com- 
manded to so large an extent, but for the oversight of those on 
whom I relied. 

Much remains to be aone to outand the We the pneumatic or 
Bessemer process to ordinary brands of pig iron at present 
considered to be unfit for this oa x spe I am, I believe, tb pos- 
session of the requisite knowledge to accomplish all this, and I 
am only ser | @ opportunity to do so, whenever the Titanic 
Company, with whom I am associa shall consider that the 
proper time has arrived for them to erect a suitable Bessemer 
apparatus at their works. 

The means are, I believe, as simple and efficacious as is the 
addition of spiegelei now invariably employed by all Mr. 

er’s li in d, and the resulting advantages 
will be pro t. 


portionally grea‘ 

In Sweden, the Bessemer process has been curried out by ope- 
rating upon certain brands of Swedish pig iron containing a con- 
siderable alloy of metallic manganese; result is, that with the 
subsequent addition of a little of the same manganesic pig iron in 
lieu of spiegeleisen, a workable steel is produced of moderate 
quality, but too seamy and unsound to be of much value for tools, 
and not nearly so tough and strong as the Bessemer steel made in 
this country our own coke pig irons, and it can never enter 
nto competition with our English Bessemer steel. In treating 
melted cast iron by the matic or Bessemer process, the sim- 
plest plan is to deprive iron of the whole of its silicon and 
carbon. In this case, the addition of a given weight of spiegel- 
eisen or of any similar metallic com: of iron and manganese 
containing carbon to a given weight of decarbonised cast iron, will 
ensure results of tolerable uniformity as to the hardness or tem 
of the steel produced. The effect of adding spiegeleisen to Bes- 
ome metal is as follows:— by i <. ; 

e metallic manganese, its superior affinity for oxygen. 
de-oxygenates the decarbonised metal and renders it sound an 
free from redshortness. 

The carbon of the qpicapicion, i steelifies the mixture and im- 
proves it when stiff or metal is required. 

The iron of the spiegeleisen to the weight of the charge, 
pry Cesta, be considered as a gain to nearly the amount 
of its weight. 

The silicon which is found in spiegeleisen has the effect of re- 
du the i yi yy a of the pneumatised metal when 

into is therefore i 


beneficial, and it is not pre- 
sent to any injurious extent in 
iumitionibieiatiiin . coe 
al y 8 
When spiegeleisen is added to a ini 
sulphur, and the pneumatic blast is turned on so as to eliminate 
the carbon and ee yd ee 
sulphur of the pneumatised iron is off poe free mnt 
spiegeleisen subsequen 
pneumatised cast iron may be 
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semer’s name will be remembered in connection with this, the 

spctalinegicnl invention the warld Kes over coun; and I 
venture to h that I may wholly forgotten as having 
supplied the link which was wanting to render Mr. Bessemer’s 
process what it now is. As I have had much experience in 
matters relating to steel manufacture it was not surprising 
that I should at on ve been able to devise the remedy for the 
one solitary defect which marred the success of the pneumatic 
process at its outset. I have desired to enter more fully into 
detail and experiment upon this interesting subject, but my fail- 
ing health must plead my excuse for having come short of what I 
wished to say to this meeting, to whom, however, I trust my 
remarks may not have proved wholly devoid of interest. 





Mr. Bessemer, who was received with applause, said, ‘‘ I should 
like to make a few observations upon the paper to which we have 
just listened, inasmuch as Mr. Mushet thinks that although he 

as no legalclaim he has a great moral claim upon me. Now, I 
am one of those who regard a moral claim upon a man as greater 
than any legal one can possibly be, and therefore I wish those 
who have heard what has been read upon the subject to know the 
exact state of the case. With reference to the use of manganese, 
it is very well-known that Marshall Heath, after having resided 
many years in India, became acquainted with the fact that the 
celebrated Wootz steel owed much of its excellence to the pre- 
sence ofjmanganese. He subsequently patented in this country the 
employment of carburet of manganese in the manufacture of cast 
steel, but he afterwards told the Sheffield manufacturers, that it 
would be much better if, instead of putting metallic manganese to 
the stec!, they put the oxide of manganese and coal tar into the 
steel pot. Mr. Heath, however, gained no advantage from this 
suggestion, as he had omitted tofinsert it in his patent, and the 
steel manufacturers, therefore, used it without any acknowledg- 
ment of his claims to its invention. Mr. Heath, in his patent, 
claims the use of carbonate of manganese in every process by 
which iron is converted into cast steel. To show that his inven- 
tion was fully appreciated, I will read to you the remarks contained 
in a very voluminous article published in ‘* Rogers’ Metallurgy,” in 
which there is an arficle copied from the Mining Journal of the 24th 
September, 1853. The writer says:—‘‘I am a steel maker, and I 
deny that cast steel was ever made with the addition of carbon and 
manganese, or carburet of manganese, previously to Mr. Heath’s 
invention, and I confidently assert that no cast steel maker can 
now carry on his business to profit without the aid of carburet of 
manganese. The old melting pots wil! bear witness to the former 
assertion, for where in them shall we find the deep indented rim, 
which is always found in every pot where carburet and manganese 
has been used, but was never seen before Mr. Heath’s invention. 
Theve are ahundred methods of improving steel with manganese, 
but they all involve the same principle,viz., that to effect any im- 
provement the steel must be melted, und brought into contact 
with carbon and manganese at the melting temperature of cast 
stecl, and which is a higher temperature than that at which 
manganese and carbon are reduced to a fluid state. Putin the 
carbon and manganese to the steel pot in any form you 
please, and at any time you like, and if the steel be 
thoroughly melted the carburet of manganese melts also and is 
alloyed, and the improvement is uncrringly effected, and by the 
use in every instance of carburet of manganese. It will not do to 
add carbon first and manganese after, or vice versa; in either case 
the manganese will find its way through the pot, and the stcel 
will follow it. Beyond conferring toughness and extensibility at 
an ordinary working temperature, and sometimes toughness when 
cold, I do not consider either that manganese in any way improves 
steel; on the contrary, there are one or two marks of Swedish iron 
which are not improved by Heath’s process. And there are, on 
the other hand, qualities of iron which, though containing much 
manganese, afford inferior cast steel, often very red-short, and 
yet the use of carburet of manganese, by Heath’s process, will 
remove the red-shortness from iron already saturated with 
manganese. But the fact that the patent process renders steel 
extensible and sound and readily workable, which, without that 
process, would dissipate like hot sand, or crack to pieces 
under the hammer, is sufficient to class it as the greatest 
discovery ever made in the art of producing cast steel.” 
Without troubling you with any further extract from this 
article, I will only observe that it was published three years 
before the date of Mr. Mushet’s patent, a proof that the properties 
of manganese, in combination with steel, was well known. I 
have been reading the quotation from a work called ‘Iron 
Metallurgy,” by Samuel B. Rogers, which was published twelve 
months after Mushet’s patent, but the article originally «ap- 

eared in the Mining Journal three years before the date of 
Mr. Mushet’s first patent. I should tell you that this inven- 
tion of spiegeleisen was not the first invention which Mr. Mushet 
brought before the public. Within ten or twelve days of my 
reading my paper at Cheltenham I received a letter from Mr. 
Mushet, in which he congratulated me upon the immense improve- 
ment that I had effected in the manufacture of steel, and he 
informed me that he had made a discovery which would enor- 
mously increase the value of my invention. Indeed, I dare not, 
in common modesty, mention all he wrote to me. In reply, 
I said I was pleased to hear he had made such a great 
discovery, and that I should be most happy to purchase his 
patent or become the licensee, or enter into any arrangement 
which would conduce to our mutual advantage, and I added that 
I would shortly call upon him. At the end of a week I paid a 
visit to Colford with the express intention of purchasing Mr. 
Mushet’s patent or becoming the licensee, although at that time 
I did not know of what his invention consisted. I was then, how- 
ever, told that Mr. Mushet had sold his patent to someone else, 
and, therefore, as far as I was concerned, the whole thing came to 
anend, When the specification of Mr. Mushet’s patent came to 
be published, I found that it was for the introduction into my 
steel of pitch and oxide of manganese, and not tar and oxide of 
manganese, as was the case in Heath’s invention, and this was 
the great invention which he had so much lauded. He, however, 
no longer represented his patent to be an improvement upon my 
— but as being animprovement upon J. G. Martien’s process. 

Now Martien’s patent was not published until five months after I 
took out mine. It therefore could have suggested nothing to me, 
but it was tothe owners of Martien’s patent that Mr. Mushet disposed 
of his manganese patent, without which it was supposed to be im- 
possible for me to use my invention. Mr. Mushet, in his specifi- 
cation, describes his invention as an improvement on the process 
of Mr. Martien, notwithstanding that invention being simply an 
improvement in the manufacture of puddled iron, and not of cast 
steel. Mr. Martien, after describing in his patent the nature of his 
invention, says that the iron may be so treated “ prior to its being 
run into a reverberatory furnace in order to its being subjected to 
puddling, by which means the manufacture of wrought iron by 
puddling such purified cast iron, and also the manufacture of 
steel therefrom, in the ordinary manner, are improved.” Almost 
immediately after, a second patent was taken out by Mr. Mushet for 
the use of metallic manganese in the original form of Heath’s 
invention, and a third patent was subsequently taken out for the 
use of spiegeleisen. With reference to the use of spiegeleisen, I 
may remark that it has been stated by one of our greatest manu- 
facturers at Sheffield, Mr. Saunderson, to have been used in 
Sheffield for twenty years : the Bochum Company inform me that 
one of the*greatest companies established on the Continent for 
the manufacture of steel was put up fifteen years ago for the 
manufacture of steel by melting malleable iron and adding spiegel- 
eisen to it, to convert it into cast steel. With all these patents of 
Mr. Mushet’s in the field,‘I found myself immensely obstructed 
in the progress of my invention. There were ten patents of Mr. 
Mushet, claiming to use manganese in every conceivable form 
with my material, and I found that while every other steel manu- 
facturer could use manganese, I was shut out from using it in my 





process, When, however, Iand my began to make steel at 
our mark, we isocommancedtonake use of manganee We looked 
wall, hie eegbohy hot bere “Sikine emiohedier 20 Seay 
since manganese for s0 man 
years, and that cee what he desrtbed as his invention co’ 
not be sustained at law. We accordingly commenced using man- 
ganese, and we have used it ever since. Shortly after we began 
doing so we were requested by Mr. Mushet’s partner to take a 
license for its use in our process; but I read to him Heath’s 
patent and part of my own ification, in which I men- 
tioned the use not only of manganese but of many other sub- 
stances; and I informed him at the same time that I did not 
believe his claim could be sustained. I also offered if he would 
come to Sheffield with his solicitor, and would bring two witnesses, 
that I would make the steel by my prozess with the assistance of 
manganese in their presence, that I would cast it into ingots, that 
I would take it into the town, sell it in the open market, and give 
him the invoice, so that there could be no question as to my having 
infringed his patent if it was a valid one. t offer, however, was 
not accepted, and we were never afterwards warned or even desired 
not to use Musbet’s patent. I think, stays am justified in 
saying that there is no foundation whatever for Mr. Mushet’s claim 
to have invented the use of manganese in the manufacture of 
steel. Thus much in reply to the remarks contained in the paper 
that has just been a i I will now tell you what I have done 
myself in the manufacture of steel, in reference to the employ- 
ment of fluxes or alloys. I will first read a short extract 
from a specification of my own, dated three months before 
the first of Mr. Mushet’s manganese patents:—‘‘ In the treatment 
of different irons by the process of forcing atmospheric or other 
oxygen therein, it will be found advantageous in some cases to use 
such fluxes as will best act upon the different bases associated 
with the iron; in this way small quantities of lime, silica, or 
alumina may be added with advantage, and so in like manner 
chloride of sodium, iron scales, oxide of manganese, and other salts 
or fluxes, may be used to assist in the separation of the impurities 
contained in the crude metal, as have before been used for like 
purposes, and the application of the same is not claimed by me 
under the present letters patent.” I considered that I had no right 
to claim such an invention, but I mentioned it here to show that I 
was aware of it and togive it to the public. I proceeded to say:— 
“These fluxes, or any of them that it may be found necessary 
to use when treating iron in my improved apparatus, may be intro- 
duced into the metal in the form of powder at the tuyeres, by 
allowing such powders to fall from a close vessel gradually into 
the blast pipes, so that it may be blown in with currents of 
air or steam, and be thus made to act direct upon the fluid metal; 
or in lieu of this mode of introducing the fluxes they may be put 
in at the feeding door, and be allowed to fall through the opening 
d, before or during the continuation of the process. And further, 
when it is desired to make any ailoy of zinc, copper, silver, or 
other metals with iron or steel, I put such metals in a fluid or 
solid state, or as salts or oxides, into the chamber or vessel before 
described, where their mixture with the molten iron or steel will 
be greatly facilitated by the violent agitation which is produced by 
the forcing in of the air or steam, and which continues during the 
discharge of the metal from the vessel, so that no time is allowed 
for subsidence or separation of the alloy should the chemical 
affinities of the metals for each other be so weak as to have a 
tendency to separate when left in a state of repose. When em- 
ploying fluid metal for alloying with malleable iron or steel, I pour it 
through an opening in the converting vessel, su that it may fall 
direct into the fluid mass below; but when employing metal in a 
solid form I put it into the upper chamber through the door g, 
and allow it to acquire a high temperature, after which it may be 
pushed with a rod through the opening d, into fluid iron or steel; 
and when using salts or oxides of metals for the purpose of pro- 
ducing an alloy or mixture with the iron or steel, I prefer to in- 
troduce such salts or oxides in the form of powder at the tuyeres, 
or to put them into the vessel previous to running in the fluid 
metal. I would observe that I am aware that zinc, copper, silver, 
and other metals, have before been combined with iron and steel 


otherwise manufactured, and I, therefore, make no general claim, 


thereto.” From the above abstract of my own specification, dated 
three months before Mr. Mushet’s manganese patent, it will be 
seen that I fully contemplated the employment of all ordinary 
fluxes, and also the alloying of steel made by my process with any 
metals heretofore alloyed with steel, but as such use did not, in 
my opinion, constitute a patentable invention, I merely pointed 
out that fact, but made no claim thereto, but by this publication 
their use was freely given to the public. 

The President: Would you kindly give us some idea of the 
present state of the manufacture of steel? 

Mr. Bessemer: In the manufacture of steel, as now carried on, 
biasts of air are driven vertically upwards through the molten 
metal. In doing so we act first upon the silica present by means 
of the oxygen. As soonas this substance is thoroughly oxidised the 
oxygen acts upon the material the next most greedy of oxygen, 
viz., carbon. As soon as this takes place a violent ebullition 
ensues, and flame and immense heat being generated, the tempe- 
rature of the metal rises enormously as the process goes on, so 
that we not only get it wholly decarbonised but we get it into 
such a state of fluidity that its temperature is not only sufficient 
to keep it in that state, but if other ingots are put in the heat is 
sufficient to reduce them also to the same condition. As soon as 
the metal has been wholly decarbonised we introduce the spiegel- 
eisen, either into the vessel itself or into the ladle in which the 
metal is poured to be cast. The effect is that the tendency to red- 
shortness which creates a difficulty in forging is at once removed, 
and the metal, which had been previously rendered malleable by 
the pneumatic process, becomes less red-short. In this way 
the process has progressed, but I may remark that in the early 
stages of the discovery much difficulty was found in the me- 
chanical arrangements connected with the manufacture. By the 
old method of melting steel not more than 401b. of metal 
could be put into the pot, and the workmen in dealing with 
that mass were compelled to cover their legs and arms with 
wet clothes, or to dip their legs in water. When I first began 
to use five tons of metal at once instead of 401b., different 
mechanical arrangements had to be adopted. I found that the 
simplest mode of overcoming the difficulty was to suspend the 
vessel in which the operation takes place upon axes. By this 
means we gain an immense advantage. In the first place we can 
tip the vessel down so as to receive the molten metal, we then 
commence the operation by having the vessel on its axis, so that 
the tuyeres are placed beneath the mass of molten metal. If we 
wish to stop the process at any time we can turn the vessel over, 
so that the tuyeres are above its surface, and we can then let it 
stand for half an hour in that position if we choose. When it is 
required to pour out the molten metal we have only to tip the 
vessel still higher, and then we at once pour the five tons of 
liquid incandescent metal into the ladle, whence it can be trans- 
ferred to the moulds. By this process we save the men from 
injury. We introduced hydraulic machinery for the purpose of 
tilting the vessel, by which method the vessel can be tilted and 
the liquid metal poured out by one man, who stands as far from it 
as I am now standing from the other end of the room. There is, 
therefore, no necessity now for the men to wet their clothes or to 
dip their legs in water, neither is it possible for any one to be 
injured during the operation. The operations, which were matters 
of considerable difficulty under the old system, when only 40 lb. 
a of metal could be dealt with at once, can now be effected 
in the easiest possible manner. We commenced with three-ton 
vessels; we then increased their size to five-ton vessels, to seven- 
ton, and we are now using ten-ton vessels, which, on a pinch, can 
be made to hold twelve and a-half tons of molten me In one 
establishment we have now a pair of these ten-ton or twelve and 
a-half-ton vessels working simultaneously, so that we can at one 
operation deal with twenty-five tons of the metal. We have thus 
advanced from 40 lb. to twenty-five tons at one operation. At the 
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le of producing upwards of 3,000 tons a week on my system. 
It is a matter of great satisfaction to me, to think that this vast 
increase in the manufacture has taken place within so short a 
period of time. 

The Presilent: Would Mr. Bessemer tell us to what purposes 
these enormous quantities of steel is applied ? 

Mr. Bessemer: One of the most valuable p to which 

castings can be applied is the construction of different parts 
of locomotive engines and rails. In steel rails we have a great 
advantage over wrought iron rails, because the laminated condi- 
tion of the latter is very unfavourable to durability. We have 
pare ge i my where iron ones have been worn out in four 
months, which have been down since the 10th of November, 1862, 
thus giving four years of wear to the steel rails as against four 
months of the iron ones, At the Camden Town station we placed 
upon one part of the line where the whole traffic continually passes 
over two rails placed — to each other, one being of wrought 
iron and the other of steel, made by my process. At the last 
meeting of the British Association I had the pleasure of showing 
the steel rail, which was at that time not worn out even upon one 
side, whileseventeeniron faces of rails had been worn out on the oppo- 
site side. Amongst other things for which this steel is useful is the 
manufacture of hoops or tires for railway engines, which, when 
made of wrought iron so often failed at the weld, notwithstanding 
that they were made by the best iron manufacturers, such as the 
Lowmoor Iron Company. Now we make them out of steel with- 
out any weld whatever. A disc of steel is cast in which a hole is 
driven by a blunt instrument, and the metal does not split or 
crack. The disc is then put upon a rolling mill, and is rolled out 
to the proper size, and this mill is so under command that in 
rolling twenty of these tires they will not vary one-sixteenth of aninch 
between the greatest and the smallest that is | pec Again, 
tings are required in the construction of shafts for marine 
engines, for the cranks of locomotives, one of those difficult forms 
in which wrought iron was always liable to give way from the fact 
of the metal being cut across. In fact for every purpose for 
which malleable iron had been used, steel would now take its 
place were it not for its cost. Its present cost is certainly much 
more than that of iron, but its durability is so great that it is pre- 
ferable, as a matter of economy, to use it. We hope that when its 
real economy is more known there will be no excuse for not using 
it on account of its greater cost. 

In answer to various questions put to him by members of the 
association, 

Mr. Bessemer said : There is no difficulty whatever in rendering 
the steel homogeneous, We are now putting up apparatus in 
London to carry it out. It simply consists in erecting a vertical 
shaft capable of rotatory motion in both directions. On this shaft 
are fixed two blades somewhat like those of a screw propeller, which 
are made in wrought iron covered with loam. When the charge is 
poured into the casting ladle the shaft is lowered and turned back- 
wards and forwards for four or five minutes, rapidly mixing up the 
metal, The Camden Town bar to which I have referred has not 
been replaced on the rails in order to show how long it would be 
before it was entirely worn out, because we wished to try another 
experiment with it. The question had been asked what could be 
done with the old steel rails when they were worn out, and some 
had said that they must be thrown away as useless, I determined 
to see what could be done with them, and I can safely say that 
they can be converted at but small expense into a most valuable 
commercial article. The nature and homogeneity of the metal 
admits of its being changed in form by passing it through a rolling 
mill without piling. A yard in length of the Camden Town bar was 
sent down to Sheffield to be converted intoround bars. It wassimply 
heated and passéd through a succession of grooved rollers, by 
which it was converted into black polished steel bars of various 
sizes, which are worth‘ in Sheffield £18 a ton, and this at a cost of 
only £2 a ton’ for the rolling. I think I may, therefore, safely say 
that there is some use in old steel rails. The question of the cost 
israther adelicate one. Manufacturers who go to a great expense, 
spending £20,000, £50,000, £80,000, £100,000, or even £200,000 in 
erecting their works, would like, at all events when commencing 
work, to get such prices as would repay them for their vast outlay. 
I think they have a right to ask moderately high prices, but I hope 
when they have been well remunerated for their first outlay that 
they will me gradually more moderate in theirdemands. The 
market price of cast steel of the cheapest kind, as prepared by the 
old process, used to be from £36 to £40 per ton; this was a 
quality of the commonest description, such for instance, as 
that made use of in the manufacture of shovels. The better kinds 
of steel, such as that made use of in the manufacture of tools, 
range fron £50 to £60, £70, or even £80 per ton, according to 
the name and reputation of the manufacturer; but I believe 
that, until steel was made by my process, it was never sold 
for less than £36 per ton. We have now tens of thousands of 
tons of cast steel of excellent quality sold for rails at £13 to 
£14 per ton. This p was not adapted to convert iron con- 
taining large quantities of sulphur or phosphorus into cast steel. 
Up to the present time in making steel by my process, we have 
adhered to the use of hematite iron, but if manufacturers of pig 
iron will make use of lime that contains no fossil remains, a less 
amount of phosphoric acid will be contained in the iron, and if 
they will also take the trouble to wash their coals, which they can 
do at an expense of 2s. a ton, they can produce iron commercially 
worth 20s. a ton more than they now make. By using great care in 
the production of pig iron a much larger quantity of iron will be 
available for converting into steel by my process. When we com- 
menced our operations we lined the vessels with the best Stourbridge 
fire-bricks, 45in. in thickness. The operation having lasted thirty- 
five minutes, on the metal being poured out we found that the 
whole of this lining had been melted, and that consequently 
there was a large mixture of impurities in the steel. We 
found, however, that the molten metal had very little action 
upon silica. We, therefore, tried fire-stone, and we then 
found that a peculiar kind of stone, known in Sheffield as 
ganister, answered the purpose better than anything else. We 
now get 100 or 120 charges without wearing out the lining. As to 
the comparative tensile strength of cast and wrought steel and cast 
and wrought iron, I may state that the tensile strength of a bar of 
wrought iron an inch square is equal to twenty tons, while that of 
a similar bar of wrought steel is forty tons. We certainly produce 
qualities of steel the tensile strength of which is equal to sixty tons, 
but this is too brittle for ordinary purposes. The tensile strength of 
unwrought cast steel is three times that of cast iron. I find no diffi- 
culty now in the manufacture of steel arising from the presence of 
air bubbles in the steel. Steel made by the old process could 
not be heated beyond a certain point, and therefore when it was 
wrought the air bubbles were not removed. Steel made by my 
process can be submitted to a very high temperature, and when 
they are passed through the rolling mills the walls of the air 
bubbles are pressed together, and on transversely cutting through 
the places where no trace existed of them. 


Mr. Bessemer was more than once interrupted by applause 
during this lengthy reply, and he was loudly greeted on its con- 
clusion, Similar manifestations from the unusually large audience 
were heard after the protest which Lord Wrottesley took occasion 
to make against Mr. Mushet’s paper, “that it contained state- 
ments of a controversional character. The contributions to the 
Association should deal with scientific facts alone.” Mr. Galloway 
made on this, as on other occasions, some strange remarks. Loud 
laughter naturally greeted his proposition, ushered in with a 
great flood of words, that Mr. Bessemer and his partners should 
meet Mr. Mushet and his partners, in order to come to an arrange- 
ment—about what, we could not clearly make out. 
































Aue. 31, 1866. 
SS 


THE ENGINEER. 


163 


-_— 








RAILWAY MATTERS. 

THE Salisbury and Yeovil Railway Company are dividing 6 per 
cent. 

‘Tue North and South-Western Junction report satisfactorily of 
their undertaking. 

THE works on the Surrey and Sussex Junction are stated to have 
made great progress. 

Tue half-year’s receipts at Thames Haven have been low through 
the Government cattle restrictions. 

Tue Great Western coal traffic has increased seventeen per cent. 
during the past six months. 

THE Watford and Rickmansworth line is to be extended, by 
arrangement, with the Great Western. 

West-Sussex Junction works will not be commenced until an im- 
provement has taken place in the money market. 

THE question of an alteration of the broad-gauge is being forced 
on the Great Western by narrow gauge extens* ns. 

THE Staines, Woking, and Wokingham Company are said now to 
have no more debts to pay, but to have a surplus of £1,000. 

A NEw traffic in milk has sprung up on the Great Western 
during the past half year, and has reached 1,500,000 gallons. 

THE Dagenham Dock works have been stopped, owing, it is 
stated, to some differences with the engineer an: contractor. 

THE Great Northern employ nearly 9,000 hands, and the 
increase in wages alone, during the last half-year, is above £13,000. 

THE compensation payments of the Great Northern for the past 
half-year have been £12,058, and their cattle rate has been £1,200. 

THE possession of the West Riding line by the Great Northern, 
has accelerated the time between Leeds and London by twenty 
minutes. 

Excepr between Warsaw and St. Petersburg and St. Petersburg 
and Moscow there are no great trunk lines of railway in the Russian 
empire. 

TuE North-British directors lay their abandonment of the Forth 
Bridge and other works in the North to the novel legislation of last 
session. 

THE Mertonhampstead and South Devon Company hope to close 
their capital account this year. Most of the land purchases are 
already settled. 

Tue Great Northern has earned £50,000 more than last half- 
year, but it has cost £47,000 to do it, and the dividend is reduced 
one-half per cent. 

THE financial statement of the Illinois Central Company for the 
month of July shows that 6,840 acres of the company’s land has 
been sold for 82,311 dols. 

Tue London and North-Western have found that timber for 
sleepers was the better for — kept in store, as seasoned sleepers 
take the creosote more effectually. 

THE report of the Colne Valley and Halstead directors states 
that the capital account had been further increased this half-year 
by £1,624 for land and compensation. 

THE Great Western chairman belicves that no railway in the 
United Kingdom is managed with greater ability or administrative 
talent than the London and North-Western. 

THE parish rates paid by the London and North-Western 
include £1,900 for a rate they had never before paid, viz., the 
rate-in-aid in consequence of the cattle plague. 

THE traffic receipts of railways in the United Kingdom amounted 
for the week ending the 18th August, on 12,460 miles, to £784,548, 
and for the corresponding week of last year, on 12,229 miles, to 
£747,485, showing an increase of 231 miles, and of £37,063. 

On Saturday a fatal accident occurred on the Great Eastern line 
near Ely to an excursion train. The train unaccountably left the 
metals, fell over, and crushed the driver to death. The passen- 
gers were all severely shaken, but only two of them were severely 
injured. 

In London the prospect of a rapid decline in the discount 
market seems to have created a tendency in favour of the 5 per 
cent. guaranteed Indian railways, and the subscription to the last 
debenture loan advertised by the East Indian line, and which has 
been limited to £1,000,000, is announced to be complete. 


THE directors of the London and North-Western state that they 
have renewed in the last year fifty-seven miles of line, and laid 
down altogether sixty-three miles of steel rails, the cost of about 
twenty-eight miles of which has come out of revenue. They ex- 
pect to derive — advantage from the extension of steel rails, 
and no doubt they tend to reduce expenses. 

On Saturday morning as a goods train was nearing Clifton, up 
the incline there, on the Lancaster and Carlisle section of the 
London and North-Western Railway, the couplings of some of the 
wagons broke, when they returned with fearful velocity towards 
Penrith, came into collision with an approaching train, causing a 
fearful smash and injuring the breaksman. 

THE chairman of the Bury St. Edmunds and Thetford Company 
states that the consent of all the landowners along the line has been 
obtained to the purchase of the land required, and that ground 
has actually been broken in one locality; but, in consequence of 
difficulties which have arisen with contractors, the works have not 
been proceeded with. It is hoped that existing difficulties will 
shortly be removed. 

AN arrangement has been made with the Pembroke and Tenby 
Railway Company under which the narrow gauge will be laid 
between Carmarthen and Whitland, a distance of about fifteen 
miles. Without fixing at this moment a definite period for 
the extension of the narrow gauge on other portions of the 
broad gauge system, the directors propose to deal with the ques- 
tions from time to time as the necessities of each case appear to be 
most pressing and circumstances will permit. 

Srvce the inspection of the Cannon-street Extension and City 
Terminus of the South-Eastern Railway by the Government In- 
spector, the staff of the line has been indefatigable in its exertions 
to secure the safe working of this important extension, which is to 
be opened on Saturday night. For the past fortnight Mr. Knight 
has been busily engaged in revising the signals and making all the 
amg arrangements for the large traffic expected to pour over 
the line. ; 

THE statement of the London and North-Western traffic shows 
that, while the company have earned during the half-year 4} per 
cent. more in money, they have carried 7} per cent. more pas- 
sengers. In the goods department they have earned 84 per cent. 
more money, and have carried 154 per cent. more goods, so that 
it is not surprising that their expenses have increased, the rates 
going down at the same time. The expenses have increased about 
ijd. per ton per mile. 

THE Manchester, Sheffield, and Lincolnshire and South York- 
shire Companies, who are to work the Trent and Ancholme line, 
have deemed it inexpedient to open the line for passenger traffic 
until the Thorne and West Riding lines are completed. The 
West Riding line has been sanctioned by the Board of Trade for 
public traffic, and it is expected that the Thorne line will be 
approved in the course of a few days; and this will enable the 
through system of trains to be established over the line. 


NOTWITHSTANDING an advance in the value of wages, coal, coke, 
and money, the North-British directors think there is no reason to 
anticipate a disadvantageous comparison with the financial result 
of last year. They point with great satisfaction to the additions 
made to the weekly receipts, which will be found this year to give 
a higher ——— per railway mile as well as train mile, 
although both have increased and a lower tariff of rates and fares 
ie we = operation on very important sections of the railway 
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NITRO-GLYCERINE, when exposed to a moderate cold, will 
crystallise in needles. sad 


THE number of grooves in the rifling of the 110-pounder Arm- 
strong, is 76 ; in the 12-pounder, 38. 

FIFTY THOUSAND persons daily are now seen on the Bridge 
Wharf, Glasgow, as steamboat passengers. 

In taste nitro-glycerine is sweet and aromatic; it is poisonous, 
and a very small quantity will cause violent headache. 

EXPERIMENTS have been lately made at Meudon with a new 
kind of cannon, which is said to twelve shots a minute. 

AFTER a discussion of the subject before the Paris Academy of 
—- an opinion was expressed that the Atlantic cable cannot 


THE rifling of the Armstrong gun is a regular screw, having one 
turn in 37 aiken for the 110-pounders, and about the same pitch 
for the field pieces. 

THE patent law commissioners are of opinion that the fees are 
not too high, as their effect is to stop the application for useless 
and too speculative patents. 

Mr. GUINNESS is now expending a considerable sum in renovat- 
ing the ancient Abbey of Cong, which stands on his estate on the 
borders of Galway and Mayo. 

THE new armoury building at the Colt Fire-arms Company’s 
works, Hartford, U.S., will be one of the finest structures used 
for manufacturing purposes in New England. 

THE proof of the Armstrong is two rounds with service 
charge and shot, and three rounds with service shot and a charge 
of one-sixth the weight of the service shot. 

OF the total quantity of coffee imported this year, 314 million 
pounds were the produce of Ceylon, being nearly 1} million 
— more than were received from that island in the six months 
0 4 


A proor of the hazardous nature of newspaper adventure is 
to be found in the fact that 500 daily papers have been started in 
New York in the last quarter of a century, of which only five 
survive. 

THE French Academy of Sci has received a paper from M. 
Ropp on the application of —— 44 to blasting in the sand- 
stone quarries of the Vosges. M. Ropp has his nitro-glycerine 
manufactured on the spot. 

In its liquid state nitro-glycerine is a yellow or brownish oil, 
heavier than water, and insoluble in it. It does not easily catch 
fire, nor does it explode without a smart shock, except when by 
long keeping it gets decomposed. 

THE quantity of coffee on which duties of custonts were paid in 
the first six months of this year amounted to 15,832,825 1b., an 
increase, as compared with the quantity emtered for home con- 
sumption in the corresponding period of 1865, of 357,149 Ib. 

THE commissioners on the f pag law recommend that the 
surplus funds should be applied to the purchase of large offices 
soll te establishment of a museum; and they consider that Fife 
House and the adjoining gardens would be irably adapted for 
these purposes. 

AccorDING to the ‘‘ Report of the Select Committee on Ord- 
nance, 1866,” the whole sum expended at Woolwich and Elswick, 
in plant and in producing about 3,000 Armstrong guns with the 
necessary carriages and ammunition up to that date was 
£2,539,547 17s. 8d. 


In the course of his recent explorations in Brazil, Captain Bur- 
ton discovered on the south be of the 'Parahiba river, between 
San Pablo and Orio, a deposit of pizano or hard clay, bituminous 
shale, overlaying a true coal-measure containing petroleum, and 
also beds of limestone and ironstone. 

THE number of black lead pencils made in Keswick was com- 
puted at about 25,000 per week, that is about 13,000,000 per 
annum. Some of these pencils are worth 48s. per gross, and 
some are sold as low as 1s. 6d. per gross, a sum at which they were 
sold for each before the era of machinery. 

THE country of Khoten, like all the Northern Himalaya more or 
less, is highly auriferous, and its streams wash down gold in 
abundance. The gold, which is not in actual circulation, is sold 
in small packets. The same quantity which fetches eighteen 
rupees in Cashmere can here be obtained for ten. 

THE receipts of the Patent-office during the year 1865 were 
£115,340. Of this sum the Attorney and Solicitor-General and 
their clerks received £10,118; £4,554 was given for compensation, 
and £32,154 was spent in general expenditure, After sundry 
other deductions, a surplus remained of £47,324. 

THE system under which our tin mines have long been worked 
renders it necessary, to meet the exigencies of the share market, 
that at any cost calls should be avoided and dividends declared. 
Hence, as the price has fallen each mine has poured more tin into 
the market to put off for a short season the evil day which must 
soon arrive. 

In 1865 there were 3,386 applications for patents; of these 
2,186 passed the great seal. Seventy per cent. of the latter 
became void by non-payment of the £50 stamp then payable, and 
ninety per cent. of the remainder became void at the end of the 
seventh year by non-payment of the £100 stamp, the amount then 
required to secure the patent for a second term of seven years. 

OF iron ore we appear to have raised in 1865 from our iron mines 
and collieries 9,910,045 tons, which is valued at the place of pro- 
duction at £3,324,804 13s. 2d. This was used to feed 656 blast 
furnaces, from which flowed forth 4,819,254 tons of pig iron. Of 
this we exported 543,018, and upon the remainder 6,407 puddling 
furnaces, and 730 rolling-mills were employed in converting it 
into finished iron. 

THE production of British copper ores has been for some time 
steadily declining ; the ores are ming poorer, and the price, 
which was for Cornish copper ores in 1856—£6 2s. 6d.—has fallen 
to £4 15s. in 1865. The imports of foreign and colonial copper 
have been very large, that of — ore amounting to 82,562 tons, 
and of. regulus to 39,686 tons, while cake and manufactured copper 
have also been largely imported. 

M. Faye holds the opinion that the stars hitherto mentioned as 
new are merely old stars which suddenly increase in brightness 
owing to some convulsion. In favour of this view M. Faye notes 
that hens 1596 to 1800 not more than twelve or thirteen variable 
stars were observed; but since then the heavens have been sub- 
jected to such a searching and wes nome exploration that since 
1846 nearly 100 of them have been observed. 

Tocorrect the compass variation in iron ships it is proposed to take 
an ordinary compass card and erect upon its centre a fine copper 
wire from four to six or eight inches in height, and paipunitiodies 
to its plane at the moment of the sun’s meridian passage, as indi- 
cated by the noon observation for latitude, note the direction of the 
shadow cast by the wire onthe compass card. 1 he angle contained 
between this direction and that of the north and south line of the 
card will give the variation and local attraction combined. The 
result can be corrected daily. 

THE quantities of the various gums landed during 1866 to the 
30th of June last, as compared with the same time last year, have 








been as follow:—Animi and copal, 3,638 kages, against 3,160 
packages; pore y doe packages, againat BS pac te Arabic, 687 
packages, against 1,1 kages; assafcetida, 149 packages, against | 
152 packages; myrrh, of cheats, against 43 chests; olibanum, 1,054 | 
chests, against 1,399 chests; Benjamin, 693 chests, against 401 | 
chests; and gamboge, 35 chests, against 72 chests. 


MISCELLANEA. 
THERE has been an exhibition of modern pictures this year at 
Lille. 


PREPARATIONS are being made to stock the Medway with 
on, 


THE Government of Chili are raising a foundry for the casting of 
cannon for coast defences. 

Tue Norman nave of Leominster Priory Church, as restored by 
Mr. G. G. Scott, has been re-opened for use. 

Tue low price of tin has stopped half the mines in Cornwall, 
and the result is the commencement of an increase in the price. 

In addition to other troubles in the United States, the raids by 
the Indians on the western frontiers are becoming quite numerous. 

Tue Admiralty has abandoned its intention to raise the Amazon 
by its own workmen, and a private individual is about making the 
attempt. 

Messrs. Cross AND BLACKWELL have just succeeded in getting 
a Calcutta printer sentenced to two years’ imprisonment for print- 
ing forged copies of their trade mark. 

THE execution of the statue voted by C to the dered 
President Lincoln has been entrusted to a lady whose name we 
hear for the first time, Miss Minnie Rearn. 

Dirricuty is found in obtaining a supply of ordi seamen, 
and fears are entertained that the pis life is losing its 
popularity now that so many more lucrative vocations offer. 

THERE is a general complaint against the metropolitan dustmen, 
who, unless feed, will take only the most valuable dust, and leave 
all the offensive refuse in the dustbins they profess to empty. 

THE eed subscription equestrian statue of the Prince 
Consort by Mr. Thorneycroft has arrived at its destination, and is 
soe aS placed on its appointed site in front of St. George's 

all. 

THE rifled 12-ton 9in, guns and their iron slides and carriages, 
which are to form the armament of the Bellerophon’s main-deck 
battery, have arrived at Woolwich, where the Bellerophon will 
receive them. 

Brazit will hold, in October, at Rio de Janeiro, a National Ex- 
hibition of the husbandry and industrial products of the country. 
Connected with it will be an exposition of agricultural machines 
and instruments manuf: in foreign countries. 

Tue Irish National Picture Gallery in Dublin is making most 
favourable progress. The ‘dation ton been made at an outlay 
of £10,000, of which sum £6,000 has been raised by local sub- 
scriptions. This is creditable alike to Irish taste, wisdom, and 
liberality. 

A NUMBER of experiments with breech-loaders have lately been 
made in the Government armoury at Liége. The committee under 
whose superintendence these experiments have been conducted 
has declared in favour of a rifle which is said to fire from sixteen 
to nineteen shots a minute. 

Tue tonnage of iron ships built on the principal rivers in this 
country in 1865 is as follows :—On the Thames, 117,000 tons; on 
the Clyde, 120,000; on the Mersey, 80,000; on the Tyne, 51,206; 
on the Wear, 25,000; and on the Tees, 15,000; in all, on these six 
rivers alone, 408,206 tons of new iron vessels. 

An Act to amend the law relating to the standard weights and 
measures and to the standard trial pieces of the coin of the 
was lately printed. The Imperial standards are now transferred 
from the office of the Exchequer, at Westminster, to the Board of 
Trade, and the Board is to perform all the duties vested in the 
Exchequer. 

Messrs. Penn anp Son, who so successfully turned out of 
hand the engines of her Majesty’s ship Bellerophon, are, we 
understand, likely to be called upon to supply the machinery for 
the new armour-plated turret-ship Monarch, now building on Mr. 
E. J. Reed’s designs at Chatham. The Monarch will 5,000 
tons, and 1,100-horse power. 

Messrs. Rytanp, of Birmingham, having applied to the 
Admiralty to be allowed to test the quality of the iron ballast laid 
down as pavement in the dockyards, specimens of different 
qualities will be forwarded to Birmingham from the various dock- 
yards, and an independent judgment thus obtained upon the value 
of the iron alleged to have been so wastefully expended. 

NOTWITHSTANDING the concessions made by the masters duri 
the past few weeks numbers of families have left the iron an 
coal districts of South Wales for the United States, and this mania 
for emigration has taken such a permanent hold of the miners and 
ironworkers that the exodus is expected to keep up for some time, 
notwithstanding the improved prospects of the staple trades of the 
district. 

Tue new species of ship’s anchor made by Messrs. Brown, 
Lennox, and Co., somewhat after the Martin principle, and 
which gave way under the late fireproof at Woolwich, has been 
repaired, and has passed a repetition of the hydraulic proof and 
fire tests satisfactorily, and having been found sound, the anchor 
is ordered to be supplied to her Majesty’s storeship Fox, te be 
reported on. 

THE Buxton memorial, at «the corner of Great George-street, 
Westminster, has lately received a roof of metal in scales, and a 
finial in the form of a cross, These additions, the Atheneum 
thinks, greatly enhance the beauty of its appearance. The —_ 
which is designed by Mr. Teulon, will soon be complete, an 
dovoted to its use as a drinking fountain—decidedly the hand- 
somest of the kind in London. 

Tue process of testing by means of hydraulic pressure the con- 
densers, cylinders, boilers, and other portions of the ramp, | of 
the Reindeer, 7,200-horse power, fitting for commission at Chat- 
ham, has been completed at that dockyard, and has led to the 
discovery of some few trifling defects which will necessitate the 
retention of the vessel in dock until the remainder of this week, 
to admit of their being made good. 

On Monday last an official trial was made at the mast pond in 
the Deptford dockyard of a new long-stroke double-cylinder steam 
fire-engine manufactured by Messrs. M ther and Sons. The 
trials, which were witnessed by Captain Superintendent Wilmott, 
Mr. Saunder (master shipwright), Mr. Carnelly (superintendent 
of police), Mr. Si is (assistant-engineer), and several others, 
were considered highly satisfactory. 

THE clearances necessary for the carrying out of the Holborn 
Valley improvements have occasioned a good deal of distress 
among the poor residents of the adjoining neighbourhood. Some 
of the persons who have been turned out of their houses held a 
meeting on Friday night in a place called Bleeding Heart-yard, 
Holborn, and protested in rather strong language against the 
wholesale evictions that have taken place. 

Tue directors of the London General Omnibus Company 
(Limited) state that the gross receipts. during the ry 
amounted to £308,112, and in the corresponding half of 1865 to 
£302,957, showing an increase of £5,156. The number of - 
gers carried in the half-year was 22,023,679, the number of miles 
run 6,160,940, the average number of omnibuses working daily 
6,470; the average receipt per mile run was ls., and fare per pas- 
senger 34d. 

THE ition of the London and North-Western Company is 
re as steadily improving, because they are paying in divi- 
dend £15,000 more than they did last year, when they did not 
quite earn the six per cent., but were compelled to take £15,000 
from the reserve fund, whereas now they have earned six per 
cent. and added £15,000 to the reserve fund. They are vd gir | 
dividends upon £100,000 of unproductive capital, but 
come into play as the works ave completed. 
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REPORT ON THE PENETRATION OF STEEL 
AND OTHER PROJECTILES INTO IRON.* 


tain W. H. Nos MA, Artillery, Associate 
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iron was proportional to their vis viva. 
guns anne SN Sie aieen Ce eee eee eeuee 
. rifled gun, and the necessary —— were 
determined by the Ordnance Select Committee, with aid of 
Narvaez’s electro ballistic apparatus. 

A few experiments were subsequently made, but the results were 
not to be relied on, as the projectiles used were cast iron, and 
broke up on impact. 

This subject was revived in 1864 by the Ordnance Select Com- 
mittee, > ho @ series g Siisthes seme rised for the pur- 
pose termining the fo! points :— 

First, to determine the relative penetrating effects of two shot 
on an iron \ they strike with the same ‘‘ work,”t 
notwit! ing the one may be heavy with a low velocity, and 
the other light with a high velocity. : 

Secondly, to determine the relative resistances of a plate to 
penetration by two shot of similar form of head, and stri with 
‘work ” om ned to their respective diameters. 

An example of the first point be stated as follows :—The 
10°5in. wrought iron gun of twelve is fired at an iron plate 
with a charge of 50 lb., and a spherical steel shot of 168} Ib., the 
velocity at 200 yards being 1,576ft., and consequent ‘‘ work” 


2,898 foot tons.t ; 

The same is fired in its rifled state at a similar plate with a 
jos of 40 ib., and a hemispherical-headed steel ted shot of 
300 Ib., the velocity at yards being 1,180ft., and consequent 
“‘ work” 2,898 foot-tons. Will the penetration (a p. 166) be the 
same in both cases? 

The following case will serve to illustrate the second point. 

The 100-pounder smooth-bore gun of 6} tons is fired at an iron 
ay with a charge of 15°4 lb., and a spherical steel shot of 

04°11b. weight, and 8°87in. diameter, the velocity at 100 yards 
being 1,254ft., and consequent “‘ work ” 1,135 foot-tons. 

The 7in. muzzle-loader rifled gun of 130 cwt. is fired at a similar 
plate with a charge of 13°5 Ib., and elongated hemispherical headed 
steel shot of 100°3 1b. weight and 6°92in. diameter, the velocity at 
hd ing 1,129ft., and consequent “work” 886 foot-tons. 
Will the penetration (} p. 166) be the same in both cases, the vis viva 
being proportional to the respective diameters, or as 8°87 to 6'92. 

The experiments which the Ordnance Select Committee insti- 
tuted for the purpose of obtaining a solution to the foregoing 

uestions must be considered as preliminary to any inquiry into 

e larger question of the penetration of iron defences by steel 
| nem at pore No attempt has been made to found any absolute 

w of resistance upon the following results, for these results are 
not sufficiently extensive to warrant any such proceeding. They 
were carried out for the p of affording a practical solution 
to the questions at issue, and were limited in extent by considera- 
tions of expense. To found any general law of penetration into 
iron defences would require a much more extensive and costly 
trial, and although the results of such an investigation might be 
highly interesting as a philosophical question, it is doubtful 
whether they would prove of sufficient practical utility to warrant 
the unavoidable expense (c p. 166.) 

When it is considered that this question is surrounded by diffi- 
culties and causes of error over which we have no control, it will 
appear that it is at present hopeless to look for anything but an 
approximate result. The very quality of the materials we are 
obliged to make use of, the rough and practical nature of the ex- 
periments, and the necessity of carrying them out on a moderate 
scale, all tend to make the experiments philosophically considered 
imperfect and insufficient as a basis for mathematical analysis. 

he following programme of experiments were determined on 
for the first point :— 

Gun. —6'3in. muzzle-loader rifled gun (shunt) (d p. 166.) 

Projectiles.—Four descriptions of steel shot, of the following 
weights, as nearly as manufacturing limits will allow :— 
Spherical, 35°51b.; elongated, 71lb.; do., 106°51b.; do., 64 Ib. (e 
p. 166.) All to be hemispherical headed, and of 6°22in diameter. 

Charges.—To be so arranged that each projectile may strike with 
the same ‘‘ work” stored up in it. 

Iron Plates,—Best rolled iron, 54in. thick, placed vertically at 
a distance of 100 yards, and unbacked. 

The programme for the second point was as follows :— 

Guns.—6‘3in. muzzle-loader rifled gun, of 140 cwt.; 7in. muzzle- 
loader rifled gun, of 134 cwt.; 100-pounder smooth.bore gun, of 
6} tons ue) 

Projectiles (f p- 166) for 6°3in. gun: same as detailed in the first 
programme. For 7in. gun, elongated steel shot of 1001b. weight, 
and 6°92in. diameter. For 100-pounder gun, spherical steel shot 
of 104 1b., and 8°87in. diameter. 

Charges to be so arranged that each projectile may strike with a 
‘*work” proportional to its diameter, taking the 6°3in. as the 
standard. 

Iron Plates.—Best rolled iron., 5}in. thick, placed at a distance 
of 100 yards, and unbacked. 

Determination of the Charges.—The charges were determined 
with the] aid of Narvaez apparatus, by which the velocity of each 
projectile was observed at the distance of 100 yards from the 
muzzle, Cast iron shot were supplied for this experiment, their 
weight being the same as the steel shot. The spherical projectiles 
were shells weighted up with lead. The following table shows the 
velocity which each projectile should have in order that the condi- 
tions might be fulfilled:— 


TABLE I. 


Showing the necessary velocities and charges determined by expe- 
— 5'Sin. plate. Projectile, solid steel hemispherical headed 
shot. 






































Abstract the results of the carried out. at Shoeburyness 22.3.65 against 5°5in. plates. 1000 to 1010 
show effect of equality Gua vec cnet ana W eae, In the jast three rounds the charges and the effects are not 
35 Ib. . shot, length 6°223in. 70 lb. shot, elongated, length 9°315in. 
come ee: eee } hemispherical headed. 106 1b. ,, . » — 13°458in. } hemispherical headed. 
ot —~ joaead 
Photographic ‘locity = Effects with steel projectiles of 6°22in. diameter, fired from the 6"3in. 
number of round, Charge. a . be a ma in oat wits ae . — 140 ewt., R., Expl. No. 275 
impact. 
Ib. Ib. feet. 
1000 15°848 85°875 1920°0 917°0 Clean hole through plate and 3ft. 2in. into earth. 
1003 Pa 35°562 1925°0 913°8 Clean hole through plate and stopped by a balk of timber, 
1001 12°000 63°687 1417°0 886°7 Clean hole through plate and 3ft. 6in. into earth. 
1004 pe 70°937 1345°0 839°8 Struck left edge of plate and broke in three pieces. 
1006 ce 71250 1346-0 895°1 Clean hole through plate and 5ft. 6in. into earth.* 
1002 11219 106°625 1110°0 9110 Clean hole through plate and 3ft. Sin. into earth. 
1007 * 106812 oe 4 Clean = through plate, ae ° Se known. 
1008 18°875 35°562 ‘ Clean through plate, abou earth. 
1009 10°500 70°875 1270°0 792°7 paged rig: eg projects $4in. from face of plate, slight star in 
rear, 
1010 9,812 102°562 996-0 7331 Stuck in plate; base projects 7in. from face of plate, part of shot 
showing through in rear. 
* Earth loosened by a former shot. 


II. To determine the relative resistances of a plate to penetration by 
: ee gol aes dabei Solid steel shot, 


two shots of similar form of head and striking with vis viva 









































Z Projectile. Approximate | wos 
Gun. Charge. Velocity on Ti 2g . 
S Ib. ne! Diem. ses a in foot-tonson {#3 Proportional 
z g be 4 _ impact to diameter. 
Jo11| 100-pounder, smooth-bore .. ..| 15437 |104°125| 887 | 1254-0 11354 1135-4 | Clean hole through plate, and 3ft. 3in. into 
‘ oo 08 cc co eco cof 10% 271 7927 7962 Stuck in plate, base projects 3}in. from 
1009} 6°3in. M. L. 10°500 | 70°875| 6°22 1270°0 7 7 on on oe caer 
through. 
smooth- oe oe i ‘ 0 29°0 Shot re-bounded, indent 3°25in. deep, plate 
1027| 100-pounder, th-bore 11125 | 104°000| 8°87 1135°0 929 9 : bom sat 900in. Gos. Haale 
Ift. 2in. by Ift. Same plate as 1,002, 1,03, 
1,009. 
. 5 oe 00 oe ee 1004°0 7011 7248 Shot re-bounded, indent 3°655in. deep, 
net ge pare one paces Hosa 7°33in. diameter. Plate cracked in rear. 
Shot much cracked. 
1018 ” oe te 60 oak ee EE. 1012°0 7110 724'8 Shot re bounded, indent die. don, Tin. 
1011) 100-pounder, smooth-bore e+ of 16487 | 104°125| 887 12540 1185°4 1185°4 Clean hole through plate, and 3ft. 3in. into 
. co ce co oof 18" x 31 889°7 885°8 Clean hole through plate. Shot struck and 
1026| 7in. M. L., No, 217 18500 | 100312; 692 11310 ieee amen at ae on 
fell in rear. Same plate as 1,000, 1,004, 
‘ 1,010. 
1008} Tin. B,L. «2 os of oo oe oof 12°000 1110000) 638 10900 906°2 906°2 = — the plate, 2ft. into earth. 
Town 8! le 
765| 63in. M. I... «2 oo oc oe cof 18875 | 85°562) 6:22 1829°0 8249 819°3 Just —— the plate, 1}ft. into loose 
1009 eee eee 1270°0 792° 8198 See above. Did not penetrate ; base 3}in. 
out. 
x I eo ce ee “ " ‘ 365°0 930°2 930°2 Indent 2°8in. ; plate cracked behind. Firth 
908) 68-pounder, smooth-bore 16°000 | 72000) 7°91 1 — i 
1010] 6°8in. M.L... .. «2 «2 oe ot 9°812 |106562| 6:22 996°0 733°1 7315 Stuck in plate. See I. 
It appears that the striking velocities of the steel shot varied, The weight of the steel shot was 63°87 lb., its diame ter 6°22in., 
sligh tly from those podhree  Seraset od and detailed in Table I. | and the required velocity 1116°6ft. It was found by experiment 


above. This slight difference is due to minute variations in the 

—— and erg of the ——— wecton pom ogy in- 
uences, errors which it is quite impossible to against. 
Such differences are, however, of no practical importance what- 


ever. 

If we consider this table it appears that numbers 1,000, 1,001, 
1,002, 1,003, 1,006, and 1,007, isent through the plates, and to 
about the same depth in the earth behind, which is a rough indica- 
tion of their ing the same ining ‘* work.” 

These effects were produced by projectiles of various weights, 
the difference being very considerable, but the velocities were so 
that the expression Wv? was nearly a constant. 

Thus, No. 1,000 consis’ of a spherical shot of 35°91b., with 
velocity of 1,920ft., and work of 917 foot-tons, passed through the 
plate, and subsequently penetrated 3ft. 2in. into earth. . 

No. 1, consisting of an elongated steel shot of 106°6 lb., with 
a velocity of 1,110ft., and work 911 foot-tons, also penetrated the 
me and, subsequently, 3ft. 3in. into earth. e difference 

tween W and v in this instance is very marked, and the “‘ work” 
~ is the a. ‘. tcnttont 

we examine No. II. experiment it appears that penetration 
varies nearly in the inverse ratio of the diameter. The only round 
which does not bear this out is No, 1,009, and in this case the 
fault may have been in the steel of which the projectile was com- 


Thus, numbers 1,008 and 765 agree exactly; 1,011 and 1,026 are 
practically equal in effect, and numbers 1,027, 1,012, and 1,013, are 
all very in their effects. 

As before mentioned in an experiment of such a practical descrip- 
tion we must not look for too much theoretical harmony in the 
results, and when we remember that steel and iron vary so much 
in quality, exact results cannot be expected. The committee, 
however, determined to repeat the experiments against 4°5in. 
plates, and to fire with such charges that the projectile should 
strike with a force which would be nearly sufficient to just 
penetrate —— e plate.{ It appears from Table II., round 
1,008, that a 6°22in. projectile is just able to penetrate a 5:5in. 
plate, with a work on impact of about 825 foot-tons; and if we 
assume that the resistance of the plate varies as the square of its 
thickness, we shall have the following a to determine the 
work anew 2 penetrate a 4°5 in. plate with the same pro- 

viz. :— 


jectile, “5? : 825 : : 4°52 : 2, and 2 = 552 foot-tons. 
In order, therefore, to just penetrate a 4'5in. ‘ht iron 
unbacked plate, a 6'22in. solid steel hemispherical-headed shot 


~— to strike with a “‘work” represented by about 552 foot-tons; 
and if we take the weights of the projectiles to be approximately 
35°561b., 63°871b., 71°001b., 106°621b., the following table gives 
the velocities which each of these projectiles must be moving at, 
in order that the “‘ work” on impact may equal 552 tons :— 


TABLE III. 
Table showing the weights of hemispherical-headed steel 6°22in. shot, 
with the velocity necessary to give a constant “work” of 552 foot- 
tons at 100 yards. 








Necessary velo- we 
Weight — Remarks. 
eight of shot. | iocity at 100 yds. 29 me 
Ib. feet. foot-tons. 

85°56 1496°5 552°2 Round shot. 

63°87 1116°6 ” 

71°00 1059°0 ” 

106°62 864°2 ” 


























re id oa 
le | 33 Projectile. 35 = 
[Se] S22 ps | 835 
. & g ‘ Ss be 
Gun. ly g Bz 2 Bflg 2 22 § 3% Remarks, 
; |sebls2\s8| $> | FE” 
Z| Eek |7F RS) 22 "8 
1b. Ib. in. feet. | ft.-tons. i 
63in. M.L.| 1 15°848 | 35°56) 622) 1917 906°2 
rifle gun 
” 2 | 12000 | 7112) ,, 1355 = 
- 8 | 11219 |106°68} ,, 1107 Pe 
® 4 13°875 | 35°66] ,, 1823 819°3 |To compare with 
7in. B. L. gun.* 
” 5 | 10500 | 71°12) ,, 1271 | 7962 |To compare with 
No. 9. 
e 6 9°812 |106°68] ,, 994 731°5 |To compare with 
-pr.* 
jin. M.L.| 7 | 13°500 |100°00}60.92 | 1130 885°8 |To compare with 
rifle gun | No. 9, 
* s | 116%) , - 1022 | 7248 |To compare with 
No. 10. 
100-pr. M. L.| 9 15°437 |104°00) 8:87 | 1254 | 1135°4 |To compare with 
smooth bore Nos. 5 arfd 7, 
gun (9in.) 
a 10 | 11125 | 4 | 4 | 1138 | 929°0 |To compare with 
No. 8. 











* Previous experiments had been made with these guns. 





* British Association. 
es where W = weight of shot, v = velocity on impact, g= the accele- 
rating force of gravity. 


+t Vis viva has been given in foot-tons instead of foot-pounds, in consequence 
of the number of figures required to express the latter, 








Having carried the investigation thus far, it became necessary to 
determine whether the assumption that the resistance of wrought 
iron plates varies as the square of their thickness was correct; in 
other words, to ascertain whether a “‘ work” of 552 foot-tons would 
just penetrate a 4‘5in. plate with a 6°22in. shot. This was deter- 
mined in the following manner by a preliminary experiment. 
* The guns were fired directly at the plates, that is to , the plane in 
which the shot moved was perpendicular t> the face of the platss. 
t See note marked * in previous column 
} The results obtained by the previous experiment had proved that the work in 
of the shot was more than sufficient to effect complete perforation, and the 
aim of the second experiment against 45in. plates was to so apportion the 
that the several projectiles should be only just capable of getting 








that a shot of this description would be moving with a velocity of 
nearly 1116°6ft. at 100 yards distance, if it were fired with a charge 
of 6lb. lloz. of powder. This e was, therefore, employed in 
round 1,047 with the following results:—Shot struck 4‘5in. un- 
backed plate about the centre, and just penetrated the plate, the 
shot rebounding six From this result it appeared that a 
“work” of about 552 foot-tons was just capable of piercing a 
4‘5in. unbacked plate, and that, practically speaking, the assump- 
tion that the resistance varies ry ro uare of = thickness was 
correct. The experiments might therefore procee 

It appears from Table III. that when the weight of the pro- 
jectile varies from 35 to 1061b. the velocity will vary from 
1,496 to 864ft. if the “‘work” is required to be constant. 

In order, therefore, to strike the 4‘5in. plates with a constant 
“‘work” of 552 foot-tons, we must so proportion the charges of 
powder that the several projectiles on impact may be moving with 
their corresponding velocities, as shown by Table III. This has 
been done by observing the velocity at 100 yards of a series of cast 
iron projectiles of as yee anger the same weight as the steel 
shot. The cast iron projectiles corresponding to the spherical 
steel shot, being a shell brought to the proper weight by being 
filled with 1 ’ F 

The following table shows those charges determined by experi- 
ment :— 

TABLE IV. 
Table showing the approximate charges with which various steel 
hemi ical shot should be fired from the 64-pounder muzzle- 
loader gun, in order that the work may be constant at 700 yards. 














7, Velocity on Wwe Approximate charge de- 
Weight of shot. impact. Dr termined by experiment. 
Ib. feet. foot-tons. Ib. oz, 
35°56 1496°5 552°2 8° 0 
63°87 1116°6 ” 6°10 
71:00 10590 ” 6°10 
106°62 864°2 ” 6° 1h 














The charges given in the last table are termed “approximate,” 
because it would be untrue to assert that these charges would give 
the absolute velocities required, although they are the nearest 
——_ we can e; or in other words the probability of 
the velocity being the required one is nearer with these charges 
than with any other. 

_The charges having thus been determined, the different projec- 
tiles were fired at the 4‘5in. unbacked plates ; the velocity of each 
——_ was observed at a short distance in. front of the plate, 
and the small loss of velocity due to the resistance of the air 
during this short distance was calculated by the most approved 
theory, which, although it may not give resuits which are strictly 
— is practically sufficiently near the truth when the range is 
sm: 


Table V. on the next gives the velocities, both observed 
at S0ft. distance from the plates, and calculated on impact. The 
penetration of each shot is — in the column of remarks. 

If we examine this table it appears:— 

Ist. That all the projectiles but one struck with “‘ work ” slightly 
under that which was i viz., 552 foot-tons; and that 
542 tons is only just capable of piercing a 4°5in. plate. 

Thus in most instances the shot after tration rebounded and 
fell in front of the plate, showing that had expended almost 
their entire force in the tration. 


As 552 tons was ted on data supplied by a shot (round 
1,008) which trated and had some little force left in it, itis to 
be ex t a force of 542 tons should act as it did. It ap- 


pears that a reduction of 20z. in the charge and consequent dimi- 
Pete penetrtin round 116), although apr pout voquived bas 
P netration (ro 1), it m i ut 
a 8 blow with a hammer to cneeete tae plore cle at the 
back of the point struck ; as this effect was produced by the shot 
ye | ey ee velocity, it , a convincing proof that 
with steel shot the penetration is not proportional to a higher 
power than the capes & Se cee ¥ _ 
2nd. Round J,164 is the only anomalous round in the present 
series; it was supposed to be fired with exactly the same charge as 
round 1,158, yet the was inferior, and the observed 
velocity less, It is to account for this except on the sup- 





























165 





is cause of error, which is one of the many that beset this ques- 
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determine 
Fat srw of the same diameter and form of head, but so varying 
In Weight and velocity that the vis viva on impact was constant. 


Date of experiment, March 13, 1866. Brand of powder, Rifle L. G., Lot 805. 



































sale .1 2S |gee/Pl=S |emects with hemispherical- 
31! 5 Cr oe Fas id * 2 | headed steel projectiles of 22in. 
ae i 228 | Be |SSS)q . $2] atameter, fred from the service 
eolz| © | S26 | $3 le2alee 22] ocean cutee 
Az|4 E 63 23 org : , 
Ib. ‘ feet. | feet. 
1047 Fanin, [1212] 11129] GETS Hust penetrated; shot rebounded 
¥ about 6 y ; length of shot, 
68°87 Ib 8-05in. 

1158} 1/6 rs 43in. 1128°3}1119°8] 554°8 get pee broke plate be- 

4 the usual manner; shot 
rebounded 4ft.; length of shot, 
7°92in.; diameter of hole, 6 by 

70°94 Ib hag 

1 - * 4 "| 1077°7 Miss. Struck support of plate. 

#3in. and glanced off into the earth- 
106°191b work. 

1160} 1) 6°09 1$°39in | 864'1) 8605; 545°2 |Through plate, breaking away 
rear in the usual manner; shot 
fell 2ft. in rear; length of shot, 
12°92in.; diameters of hole, 

ouse® 6°75 by 7°5in. 

1161} 1) 7°87] 6'22in.. 1483°6| 1460°0| 524°7 He a eee oy 

RA Th, 3 through. 

1162] 2} 8:00] 95°51.) 1 506-7] 1482-4] 541°S |Just penetrated ; broke plate be- 

1 6:22in. hind in the usual manner ; shot 
rebounded 4ft.; diam. of shot, 
6°32in. ; diam. of hole, 6°4 by 
70-94 1b 6°5 Ib. 
1163} 2) 6°63) 9-3: *| 1069°2 ‘Miss. Struck support, 
68 iib glanced into earthwork. 
1164) 2} ,(2)} °S-goin,|1107°1) 1098-2} 533-6 [Almost penetrated; broke away 
me plate behind over an area of 
lft. by Ift.; shot rebounded 
5ft. 9in.; indent, 4°35in. ; length 
106621. of shot, 7°88in. 
1165} 2) 6°09/"5 0. "| 861°3| 857°7| 443°9 [Stuck in plate, breaking it away 
13'39in, back something more than 
round 1164 ; shot almost through. 

1166} 3) ,, ” 868°1] 859°5|) 546°2 |Through plate; shot turned over, 
and entered earthwork to a 
depth of ift.; length of shot, 

35°50 Ib 12°96in. 

1167} 3/8°00 6°22in *| 1509°2| 1489°4) 542°8 — pn eb ny oy = 

7 n the 
plate, projecting as much in 
rear as in front. 

If we wish to put these results in an algebraic form, we shall 
have, taking the units as the pound and the foot, 
EeoseRht ....-2.556-5 0) 
29 
whe . 
W = weight of shot in lbs. 
v = velocity on impact in feet. 
g = gravity. 
2R = diameter of shot in feet. 


6 = thickness of unbacked plate in feet. 
k = a coefficient depending an the nature of the wrought iron 
in the plate, and the nature and form of the head of shot. 
The shot is supposed to be of the best quality of steel, and the 
late of the best quality of wrought iron. Solving equation (1) 
‘or 6, we have 


(3) 


In order to determine k, we can form 4 series of equations of the 
following conditions:— 
4rRig#k—W' di =O. 
4@R, 90 k—W2b?=0. 
4e7R,90k— W,;b3 =0. 
& & &. 
Substituting the experimental values of the different quantities 
and eliminating tin k, we find ee shot, 
E= 


Having thus determined the value of k, we can calculate the 
‘* work” necessary to penetrate any unbacked plate of given thick- 
ness. 

A series of examples are now given, of which the following ma: 

' to illustrate the worki of the shove equation. . 
“ta let ux determine the “‘ work” required o penetrate 
a plate, with a hemispherical-headed steel shot of 6°22in. 


Here we have 





R = 3'llin. = 0°25917ft. 
6 = 5bin, = 0" 
k = 5357200, 
and substituting these values in equation (1) we find that 
a = 1832522 Ib 
= 818 foot-tons. 


We see that round 1,008, consisting of a spherical shot of 35°56 Ib. 





* This is only true the plates are of the best quality. It is well 
known ‘that it is easier to make a thin than a thick plate, and that the 
latter is Hable to in the process of rolling. The manufac- 


¢ The above might be put as follows :—Foot-tons = & 0? d, where dis the 
diameter of the projectile. The circumference, however, is preferred as better 
representing the portion of iron actually sheared. 





and substituting the — —_ we find— 


The thickness of plate to resist this shot ought, therefore, to be 
more than 6°5in. ’ ‘ 

Exam Br Epe Seeuenies smcety ben, gem & Sout att, 0 
apharieal steal shot of 72°0 lb. weight, and 79lin. diameter, the 
iki velocity at 200 yards, being 1,365ft., what thickness of 


unbacked plate will it penetrate 
Here we have as before— 





a 
st aw Rgk 
and substituting the above values-— 
b = 5-2in. . 
Round 906, fired with the above charge, failed to perforate a 
5°din. plate, although it indented it to a depth of 2°8in., and 
cracked off the plate behind. We find, however, that the 68- 


under penetrated a 4°75in. plate on the “‘small plate” target 
| aa 842), and a 5in. plate (round 960). 
Example 3.—The 13°3in. gun of 22 tons was fired at an Jlin. 
late with a spherical steel shot of 344°4 lb. weight and 13°24in. 
panel ive charge, 90 lb., the striking velocity being 1,574ft. at 
200 yards. Ought it to have penetrated the plate? 


Now the thickness of unbacked plate which this shot will pene- 
trate can be found from equation (2) — 
- pitied, ite 
shasta TwRok 


and substituting the above values, we find— 
6 = 10'l4in 


Round 704, Minute 11,287, shows that a shot of the above nature 
indented an llin. unbacked plate to a depth of 4‘9in., and broke 
the plate in two. 

Example 4.—The embrasures of a fort are protected with un- 
backed wrought iron plates of 8in. thickness; with what velocity 
should a 250 lb. hemispherical-headed rifle shot of 8'92in, 
diameter strike so as to insure penetration ? 

Here we have from equation (1)— 


ad ie ok 
i> WwW 


and substituting the above values, we find— 


v=1i1, 
From this it follows that if the 9in. rifled Woolwich gun was fired 
with its service charge of 43 Ib. and a 250 lb. steel shot, it would 
penetrate an unbacked 8in. plate at about 1,200 yards. 

Example 5.—The 12-pounder breech-loader Armstrong gun is 
fired with an elongated steel shot of 12°60 lb. weight and 2‘90in. 
diameter, charge 1°5 lb., velocity 10,807ft. at 200 yards;* will this 

rojectile penetrate a Jin. plate at that range? Here we have 
= equation (1) 
Ww 2 = 102 foot-tons, 


or 11°2 foot-tons per inch of the shot’s circimference; and we also 
find from the same equation that it requires 12°46 foot-tons per 
inch of the shot’s circumference to penetrate a 3in. plate. 

The above shot, therefore, would not penetrate, although it 
would be very near it. This result is borne out by rounds 986 and 
993. 


Example 6.—We wish to test some steel shells of 115 Ib. weight 
and 6 diameter. fired from the 7in. muzzle-loader Woolwich 
gun, with 221lb. charge and a striking velocity at 200 yards of 
about 1,380ft. We have a target, expressly constructed for the 
trial of steel projectiles fired from heavy guns, which consists of 
8in. plates backed by about 20in. of wood. Will this suit our 
Pp in the present instance? 

ow in order effectually to test a steel shell the following con- 
ditions ought to be fulfilled, viz.; the iron plate which protects 
the target should not be of greater thickness than that which the 
shell would be capable of penetrating unbacked. Or, assuming 
that the shell if fired blind would have as great a penetration as a 
shot of the same form and weight, the thickness of the plate 
should be such as will admit of the shot getting its nose into the 
backing. This condition is self-evident, for if we increase the 
thickness of the or: plate eye the power of the shot 
it is manifest that the only result of firing a shell at it would be 
an indent, and that it would not signify whether there was powder 
in the shell or not. From equation (2) 


reo il 
eee 4m@Rgk 


we can find the maximum thickness of plate which a shot of the 
same form as the above shell will penetrate. Substituting the 
values we find 

6 =7°09in.t 


From this we see that a target faced with 8in. plates is unsuitable 
for testing shells from the 7in. Woolwich gun with the above 
ch ; and moreover that 7in. should be the maximum thickness 
of plate of a target placed for such a purpose at 200 yards. We 
“ak further demonstrate that the 8in. target would do very well 
for r ———, such, for instance, as those fired from the 
9in. Woolwich gun of 12 tons. 

Example 7.—The wall ag is fired with a cylindrical steel shot 
of 0°344 Ib. wae and 0°87in. diameter at a jin plate, velocity on 
impact being 1,141ft., — it to penetrate it? and will it also 


penetrate a lin. plate. Here we have 
o- ja + 
b= rl Rgk 
and substituting the above values we find 
6 = 0°906in. 


The shot would therefore penetrate a jin. plate, but not one of 
lin, That this is correct we find from Table VI. 

Example 8.—We wish to just penetrate a 5‘bin. plate with a 
solid steel hemispherical-headed shot of 6°88in. diameter fired 
from the 7in. breech-loading gun; with what ‘‘ work” should the 
soles es order to accomplish this ? 

ere we have by equation (1) 
We —oeRkb 
29 





* These velocities were all observed. 
t We have no experiments to prove whether it is possible for a shot to 
trate a solid plate of a thickness equal or superior to its own diameter ; in the 


absence, however, of direct proof to the contrary we may assume that the above 
formula will not be affected by such a relation between the thickness of the 
Plate and the diameter of the shot. 


| result is in favour of turrets or cupolas 





and substituting the values we find that the necessary “‘ work” or, 


W'e* — 905 foot-tons, 
29 


Experiment gives 906 foot-tons as the “‘ work” necessary. (See 
Table VIIL 


It is unnecessary to give further examples of penetration through 
unbacked sens the sakjent of tanked rintes will be farther ome: 
sidered when the results of experiments against various targets 
representing existing iron-clad ships have been reviewed. 
On OBLIQUE FIRE. 
We have hitherto considered the fire as direct, that is to 
say, the plate has been supposed to have been ew pprined 
to the ground, and the gun to have been so directed that the plane 
in w the shot* moved was perpendicular to the face of the plate, 


or nearly so. 
ites Sopaee, Gat he pints ne inn ates eos, 
or that the gun obliquely at an upright plate. The shot 
then a tendency to glance off and continue its motion in a new 
direction, and soiree Relieving ee ee 
The force with which the shot acting obliquely strike is to 
that with which it would strike if acting y, as the sine of 
the angle of incidence is to unity.t 
Equation (1) will therefore become, 
We _2e¢ RkD (4) 


To ~ nt 
and (2)— 
2 WwW 
b =v ain. 6 4) a 
It a from this that the resistance of the plate increases as 
the value of 6 diminishes. 


The following example will serve to indicate the truth of this:— 

We have already shown that a 4‘bin. unbacked plate when fired 
at direct, requires a force represented by 28 foot-tons per inch of 
shot’s circumference to ensure penetration. 

Let us suppose, however, that we ~ the plate in such a posi- 
tion that it makes an angie of eg. with the ground. 
equation 4 we find that the force required to penetrate it in this 
er amounts to 1,379 foot-tons for a shot of 6°22 inches 

iameter, or 70°5 foot-tons per inch of the shot’s circumference. 
We may expect, therefore, that a less force will not penetrate a 
i eee Se, o 
An experiment of this nature was actually tri e Arm- 
strong and Whitworth Committee. They caused 4 She. lates to 
be set up at an e of 52 deg. with the vertical, and fired at 


them from 200 ’ distance with the competitive Armstrong 
and Whitworth 
Table VI. p. 166, gives the result of thisexperiment. It appears 


that the Pg wm were solid steel of 70 lb. weight and 6’34in. daa- 
meter, they struck with a “‘ work” of 1,049 foot-tons or 5°27 
per inch of shot’s circumference, and that they failed to pass 
through, although the plate was cracked and opened at the back. 
I might mention a number of other experiments with the same 
result. The special committee on Iron carried out some experi- 
ments with a wallpiece firing steel flatheaded shot at jin. un- 
backed plates placed at various a 
The wall-piece is able to pierce this plate in an upright position, 
but it failed to do so in any case when the plate was at an 
le. It is a pity this éxperiment was not continued with 
different thicknesses of plates, as the present results do not 
afford sufficient data. 
The results of iments with this wall-piece have 
much valuable information may be obtained at a trifli 
rative expense. 


Although it would be of advantage to carry out further experi- 
ments on the effect of fire directed obliquely against iron def » 
still we have sufficient evidence to prove that the power of resist- 
ance is much increased by placing the tat anangle. This 
or sea and land de- 
fences, as there is a great probability that such structures will 
be struck or. 

It is also in favour of protecting guns by iron shields placed at 
a slope, and not upright. 


Tse Errzect oF Cast IRON PROJECTILES AS COMPARED WITH 
STEEL OF THE SAME SIZE AND Form. 


The difference between the effects of cast iron and steel shot is 
most marked. The latter material supplies the nearest approach to 
perfect hardness and cohesion which we have been able to procure, 
and the amount of work expended on the shot is less with steel 
than with any other known material. With ordinary cast iron a 
very large amount of ‘‘ work ” is expended in breaking up the pro- 
jectile, and hurling the fragments in all directions. hen steel 
shot are manufa in the best possible manner, very little 
‘“* work” is expended on the projectile, and, in one instance, a 12- 
pounder Whitworth steel shot was of such perfect material that 
after passing through 2} inches of solid iron its temperature was 
apparently unaltered, and its form so slightly gy = that it 
might have been fired from the gun a second time. eral ex- 
periments hate been instituted with a view of ascertaining the 
amount of work lost by the breaking up of cast iron, alteration 
of form of steel shot, &c. 

Sir W. Armstrong endeavoured to treat the question by an 


ved that 
compa- 





application of the dynamic theory of heat. Having fired pro- 
jectiles of various materials against iron plates, be attempted to 
measure the quantity of heat generated by the concussion. Thi 


method was very ingenious but most difficult to carry out, and ths 
results of such trials can only be looked upon as approximate. 

The conclusions drawn by Sir William Armstrong from his ex- 
periments were as follow:—First, with hard and well-tempered 
steel shot the work .r< on the projectile was about one-tenth 
of the total work in the shot on impact. Second, with soft steel 
the work expended on the projectile was about two tenths of the 
Soe see Third, with soft wrought iron it amounted to nearly 
one-half. 

These ny are alluded to in the memorandum on this 
subject by Professor Pole, F.R.S., published in the report of the 
Special Committee on Iron, 1 

If we exainine the results of the various experiments in which 
cast iron projectiles were used in comparison or under the same 
circumstances as steel shot, we shall find that in almost every 
instance where the projectiles were moving at a velocity not ex- 
ceeding 1,200ft., the cast iron shot may be said to require about 
two and a-half times the work necessary to effect the same amount 
of perforation with steel shot. When, however, the velocity of 
the cast iron shot is very high this —— is reduced to about 
vaiig ti fs ae pensiealion Of cigh en kek, Ht we omen 
velocity e penetra ot. we su 
two cast iron projectiles to be ef the some form of hesdl and 
diameter, and to be animated with the same amount of energy or 
work, consisting, in one case, of a heavy shot and low velocity, and 
in the other, of a light shot and high velocity, the effect of these 
projectiles will be very different. 

e damage in the case of the low velocity will be spread over a 
larger surface, and the absolute indent will be small; while in the 
one of Se ee effect will be confined to the imme- 
diate neighbourhood of the point of impact, and the result will be 
a deep indent. This result with cast iron shot is so well known 
that it seems almost needless to allude to it; we may, however, 

e 


se one or two examples for record. Thus th on 
was struck by two projectiles fired from the 10°bin. 
(rounds 717, 719). first consisted of a spherical shot of 150 lb. 


moving with a velocity of 1,547ft., and s consequent work of 76 
foot-tons perinch of po Aan be the second of anelongated 


* The shot is is assumed to have no lateral deviation. 
t That is, the shot striking ia a standing direction may be supposed to have 
opposed to it a plate of a thickness equal to the diagonal formed by the line of 
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shot of 308 1b., moving with a velocity of 1,090ft., and consequent 
work of 77 foot-tons per inch of shot’s circumference. 

In the first instance the indent was 5in., and the damage was 
confined to the point struck. In the second instance the indent 
was 1:6in., but- fo iaks wes enna ee Bee © eee ee 
Table VIII. shows the absolute thickness plate which can 
be penetrated by cast iron shot fired from various guns with 
i The guns were at a distance of 100 yards from 


g 
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TaBLe VI. 
Table showing the results of practice with steel projectiles fired a 4‘din. unbacked plates. placed at an angle. 
¢| : as .1 Se $ | 
se] Charge. Projectile. é = Z £5 | 
ae) “* By Ss 
B= Target. Gan. é Nature’ | = : | #5} e4¢eé Ese Observed effects. 
Bs = | Brand of z £158 =|2c8 , 
4 2» and =) s = |$\8s8|/ 24 
=| S | Powder. | tong. | © | Ble |Clo°?| 825 
BA) - r a S z low ao 
= Ib. Ib. | im. | feet. 
1 | 45in. unbacked | 70-pr. Armstrong | 14°0/Rifle L. G.\Cylindrical) 700 | 6°34 |1470°0| 1049 | 52°7 | Struck centre of plate, made an indent 
plate at an angle of} competitive gun. steel shot. 15in. long and 7in. broad, and a hole about 
45 deg. 2in. square through the plate. Two large 
pieges were torn off the back of the plate 
and driven to the rear. Shot broke up. 




















Made an indent I4in. long, 4}in. deep, 




















2 ” ” ” ” ” ” ” ” ” ” 
and 6$in. bread. Plate cracked through 
| and opened out at back from which a large 
| | piece was torn. Shot broke up. 
az * » »” ” » ” * ” ow 1S Made an indent 14in. long, 7in. broad, 
| | and 54in. deep. Back bulged and cracked 
i | through ; a large piece of the back torn 
| off. Shot broke up. 
Table showing the results of practice with a wall piece, at fin. unbacked plates, placed at different angles. 
Unbacked fin. | | drs. | Cyld. steel) f 
plates placed at | Wall piece. 10 _ F. G./shot with) 0°344| 0°87 | 1141 | 3°1054 | 1:136 
angles of | flat head. 
Z 60 deg. } " ” ” a ae ” ” ” ” ” Indent 0°53in., plate bulged behind, 
2 45 deg. | ¥ | * | ° ” " me * Indent 0°68in., ditto ditto 
2 30 deg. | * | ve * ne pl ” - ” ha Indent 0°50in., slight bulged behind. 
2 20deg. =| ” lo» ” " w fo» | om ” 1» | Indent 0-54in., no bulge behind, 
2 10 deg. } " jo | ” ” . ” ” ” [a of plate scooped out; no bulge 





Table showing the results of experiments at 2din. plates, placed at an angle of 45 deg. 



















































































Ib. 
630 2-45in. plate un- | 12-pr. B. L. Whit- | 3 L. G.|Flat-head-| 12-1 a4 | 1264 | 13405 14°64 Through plate and into earth butt bebind. 
backed (upright). worth gun. somal - 
| | | shot. 
ne Do, at 45 deg. | ” | ” | - ” 121 e » n ” Clean hole through, but not sufficient to 
| | | admit shot which rebounded. 
| } Struck near above round. Clean hole 
as Fs - xl mt | ° Wil « - w e through, shot fell inside at foot of plate. 
| } | | | Not fair hit. (Transactions, p. 88, 1862.) 
e Do. upright. | 12-pr. M. L, Whit- | 1°50 * | " 121/ ,, | 1120) 10525 | 11°49 Penetrated plate. 
| worth gun. | | | | 
TaBLe VII. 

3) | ’ n | omg 

2} Charge. Projectile. | ¢ € | 438 

22 —————-| w5| 5 #| 238 

Ere Target. | Gun, Po Nature | 2 rs a3 € &| &s¢ Observed effects. 

bs % yn and » | & | tS \eiss| tee 

= $5! 3D | * B = oA le? 25 

EA BS length a] 5 |a |= g53 
| tb. Ib. in. | feet. . 

118¢ Rox target Gin, Bel-| 7in. M. L. rifled gun} 22 Rifle L. G.| Chilled | 1170) 69 |1323°5) 1432 | 66°06 Struck fair between two ribs ; penetrated 
Jerophon plates on! of 130 cwt. | |} shot E armour plate and stuck in backing ; shot 

| Ixin. of teak, and | isro2 broke up and remained in the hole; 
| askin of two din. | indent Ld5in. 
plates, ribs, &c. 

119. - * a ” ” 1165) ,, 1331°4] 5, ” Struck near 1186 between two ribs; shot 
| | | penetrated to inner skin which it bulged 
| | slightly ; shot remained broken up in 
| | | : | the hole. 

1191 a ® | ” Chilled ” ” » | »» . Stuck fair between two ribs, penetrated 

| | shot B the target completely; shot broke to 
| 179 | | pieces ; skin of target was here only din. 

1192 = | “a ‘i ” Chilled | 115°5| ,, 1337°2|_ ,, Pm Stuuck partly on a rib and armour-plate 

‘ shot bolt; penetrated the target completely ; 
13°86* shot broke to pieces. 

1196 e - a ” ” 116°25) ,, |1332°8) ,, oe Struck fair between two ribs penetrating 

| the target completely; shot broke to 
pieces. 

1189 a = * Po Steel 115°5 | 6°92 | 1560°0) 1481-4 | GS*14 Struck fair between two ribs ; penetrated 

13 25* | the target completely; shot picked up 
| inside whole, having rebounded off 
| armour plate at rear of box. 

119 ~ - - « Hemi- | 1150} ,, 1380) 1518°6 | 69°85 Struck on rib; shot penetrated plate, and 

spherical lodged in the backing ; total indent about 
headed lsin; rib at back cracked and forced 
steel shot. back slightly. 

1201 A a “a ” » ” sy |j13710) 1498°9 | GS°95 Struck fair between two ribs; shot pene- 
trated the plate and lodged in the back- 
ing ; total indent about 14*5in. 

1175] Sin unbacked n ‘ ” Chilled B ” 69 | 1339 | 1429°7 | 65°95 Struck fair, made a jagged hole one foot 
plates inclined at 14 79t | long and a small hole through the plate ; 
an angle of 38 deg. | shot broke into pieces. 
with the ground. | 

1176 ms pm = ” Chilled | 115719) ,, = 1432°0 | 66°06 Struck fair; penetrated the plate; shot 

13°86* broke to pieces. 

1178 ” Le ” ” 113°0| 1872 | 1475°0 | 68-04 Struck fair; penetrated the plate; shot 

| | broke into pieces, 

1180 ” ” } 16 ” ” 11135] yy | 1253 | 1235°6 | 57°10 Struck top of plate, scooping out a hole 

| | | 4gin. deep, shot broke to pieces. 

1183 " | ” fe ” Steel 114°0 | 6°92 } 1240 | 1215°4 | 5591 Struck on edge of former hit ; scooped out 

| | 13°25* | | a piece of plate and glanced off; shot 
| | | broke, 

1184 Pm * | ” Chilled | 1140] G9 | 1277 | 1289°0 | 50-47 | Struck fair; scooped a hole Ilin. by 6gin. 

| 13 86° H | and about 2in. deep ; shot broke to pieces, 
(| Unbacked plates, | 6-pr. B. L. rifle gun. 0°75) Rifled | Elongated) 6°25 | 2°50 | 1010 44°21 563 Just penetrated through the plate. 
1°286 | L. G. cast iron | | 

I | shot. | | 

3 1°803 12-pounder 150 11°56 | 3:00 1140 1041 11°05 ” ” po 

EB] 2350 20-pounder =| 3°13 } 24°81] 3°75 | 11:0] 2153 | 1832 | ” ” ‘a 

Se 1} 2°820 | 40-pounder 500 | " 41°20 | 4°75 | 1150 | 377°8 2532 | ° pea se 

S|] 8°85 68-pounder smooth | «16! | Spherical} 665] 7°91 | 1380 | $780 | 25:3 | ae nd i 
| smooth bore. cast iron | | 

\ | shot. | 











* Ogival head. 


ON THE MATERIAL AND PROPER FokM OF PROJECTILES FOR THE 
PENETRATION OF IRON DEFENCES. 

We have already seen that it is almost useless to fire cast iron 
projectiles against iron defences if penetration* is required; it 
will, therefore, be necessary to use a material which will effect our 
purpose at a moderate cost. 

Steel is a most expensive material for shot, and as we have 
proved that Palliser’s chilled iron is almost, if not entirely, as 
good as steel, our solid shot will most probably be made of this 
material, and we shall employ steel for shells alone. The proper 
form of front or head to be otey to hardened projectiles for use 
against iron plates is a subject of much importance. Various 
forms have been proposed for this purpose. 

Mr. Whitworth relies on the flat-headed form, while most of Sir 
Wm. Armstrong’s projectiles have been round-headed or hemi- 
spherical. Major Palliser has used elliptical heads, and lately, in 
the projectiles for the 13in. gun, a sharp-pointed form. The flat- 
headed form is supposed to be right in theory because it is 
aay used as the form of a punch. But although a flat- 

eaded punch will make a nice clean hole in a plate of iron, it b 
no means follows that a sharp pointed or “‘ centre” punch wi 
not make a ragged hole of equal size, with the same, if not 
greater, easc. 

The manufacturer uses the flat-headed punch in order that he 


* By penetration 1s meant actual perforation through the plates, or the 








power of passing through the plate. In the case of penetration into iron plates 
the term ident has been used. 





a 


t B. Belgian head. 


may be enabled to cut out a clean hole, but the artilleryman does 
not care what shaped hole he makes, so as it is made; and if he 
has a preference at all, it is fora rugged hole, which it is difficult 
to mend or plug up. 

We find in practice that the pointed form is the best for the 
artilleryman, particularly when the iron plates are backed by 
wood. A consideration of the result of firing at a backed target 
will make this evident. ° 

The flat-headed or round-headed shot punches out a piece of the 
armour plate and drives it into the backing; the shot, however, 
has no means of ridding itself of this piece of armour-plate, and, 
consequently, it has to push it in front of it through the backing. 

Thus in targets penetrated by flat-headed or round-headed shot 
we invariably find that the piece of armour-plate has passed 
through the target along with the shot. It is needless to remark 
that this piece of jagged armour-plate must greatly increase the 
resistance which the shot meets in passing through the backing. 
When, however, the shot is of theform of a pointed ogival, the 
results of its action are far different; this projectile cuts through 
the armour-plate, or rather tears pan and the plate is bent 
back and forced into the backing round the edge of the hole; the 
shot thus passes through the backing without carrying any jagged 
armour in front of it.* 

A very good illustration of this was obtained in the practice 


* In practice with ogival-headed shot we seldom, if ever, find that any part 
of the armour-plate has passedt hrough the target with the projectile. 








the with the exception of the , which was at 200 | with the 13-inch muzzle-loader at the Hercules target, and 
yarda Tt we compare relia given hy thin table with the effect | photographs of the target, tlie When the plates were removed, 
aires 


8-inch plate of the Hercules, the piece of plate against the 
A? eo 
exactly as the shot had punched it out and endeavoured to force it 


Round 1,145, a ed iron pointed headed shot, also struck the 
8-inch plate and tore through it, bending the edges of the plate 
back, and forcing them laterally into the backing. The pene- 
tration in this case was 22 inches, and if the shot had been a per- 
fect casting it would probably have had a greater effect. 

We see also from Table XI., in Appendix how much greater 

tration was obtained by a steel shell with a solid head in the 
form of a pointed ogival than where this form was not used. 

There is another disadvantage which the blunt-headed form 
labours under, viz., the tendency to ‘“‘set up” or bi at the 
head, and this result is often very marked. A pointed thead, on 





the contrary, does not ‘‘set up” to anything like the same extent, 
and almost all those which have been have preserved their 
points intact after i the plates. 


passing 

On the whole, it may be said that in the case where the projec- 

tile ought to be capable of piercing the plate or t, is 

little difference between the effects of a flat-head and a hemispheri- 

cal head, but when the target is beyond the power of the shot the 
hemispherical head makes the deepest indent. 

This is clearly shown in the case of the experiments with the 
wall-piece at a 4°5in. unbacked plate, and 12-pounder Armstrong 
and Whitworth guns, at the Scott Russell target. In every case 
where the target could be penetrated the round gave a deeper 
indent than the flat head. 


Table VIIa gives the results of some late experiments which 
clearly show the great epee. § of the poin ead. 
In these experiments both steel and Palliser’s chilled shot were 


used, All the projectiles were fired from the same gun under the 
same circumstances, the velocity of each round being observed. 
The targets consisted of a strong structure representing the side of 
an iron-clad v protected by solid plates of Gin. thickness, 
ae, 18in. of compact teak, an iron skin of two din. plates, 
the usual iron ribs, &c. &c. 

A second target of unbacked 4’5in. plates, inclined at an angle 
of 38 deg. with the ground, was pcr at the same distance. 

e projectiles were of a mean weight of 1151b., and of the 
following forms of head, viz.:—For Palliser’s chilled shot—First, 
ogival, head struck with a radius of 1 diameter, and brought to a 

int ; second, Belgian form, head struck with a radius of 1°47 
iameters, and pointed in the shape of a cone; third, elliptical, 
the height of the ellipse being equal to the diameter of the pro- 
jectile. For steel shot—First, hemispherical ; second, ogival, 
ead struck with a radius of 1 diameter, apd brought to a point. 
From this table it appears : — 
1st.—That hemispherical-headed steel shot striking the box tar- 
get, with a “work” of 68 tons per inch of shot’s circumference, 
failed to penetrate completely ; this result might be expected, as 
from calculation it would require about 82 tons perinch of circum- 
ference to send a hemispherical-headed shot completely through 
such a structure. 
2nd.—That ogival-headed steel shot, the head being brought to 
a point, striking the above target with a “‘work” of 68 tons per 
inch of shot’s circumference, penetrated completely, with some re- 
maining force left. 
3rd.—That pointed chilled shot, striking the above target with 
a ‘‘work” of 66 tons per inch of shot’s circumference, penetrated 
completely, and were fully equal to the steel. 
4t That elliptical, or blunt-headed chilled shot, striking the 
above target with a ‘‘ work” of 66 tons per inch of shot’s circum- 
ference, failed to penetrate completely, the indent being about 
equal to the hemispherical-headed steel shot. 
5th.—That ogival-pointed chilled shot, striking the,4‘5in. un- 
backed plates, inclined at an angle of 38 deg. with the ground, 
with a ‘‘ work” of 66 tons per inch of shot’s circumference, pene- 
trated completely. 
6th.—That the same shot, with the Belgian coned-head, failed 


: to penetrate. 


th.—That it would require a “‘ work” of above 70 tons per 
inch of shot’s circumference to send a hemispherical-headed steel 
shot completely through a 4°5in. unbacked wrought-iron plate, in- 
clined at an angle of 38 deg. with the ground ; such a structure, 
therefore, presents a greater obstacle to complete perforation 
than the ‘“‘ Warrior” target if fired at direct. 

Sufficient experiments have not yet been made with pointed shot 
to enable us to determine the value of K for this form of projectile 
with any great exactness. It is probable, however, that K for 
pointed shot will be found to be about four-fifths of that for he- 
mispherical-headed projectiles, or— 


B=s k 





— = 45357200 
4285760 
SPHERICAL v. ELONGATED PROJECTILES. 

The experiments against iron-plated targets have clearly demon- 
strated the immense superiority of elongated over spherical pro- 
jectiles, when the shot or shell are made of a hardened material. 
Elongated projectiles have been found to be less liable to alter their 
shape on impact, and the eylindrical form is much better adapted 
for steel shells, which as abated would be almost worthless. 

There is every reason to believe that the steel solid-headed shell, 
the head being ogival and movable, so as to offer the least resist- 
ance to the action of the bursting charge in the forward direction, 
will prove to be the most formidable of all projectiles intended for 
the attack of iron-clad vessels. The chief characteristics of this 
projectile are its solid pointed head, which penetrates or punches 
a hole in the armour, and so permits the powder to explode in the 
backing,* and the construction of the head, which renders it very 
strong when acted on by a force from the outside, but weak when 
subject to pressure from within, it is thus easy for the burst- 
ing charge to blow the head forward through the backing and 
inner skin. 

The form of this projectile is also well adapted for the use of 
gun-cotton as a bursting charge, the cotton being made up in the 
improved manner, viz., discs of pulp. These shells having been 
first proposed by Captain H. J. Alderson, R.A., are known as the 
** Alderson Shell.” 

It is believed that Sir William Armstrong was the first to point 
out the advantage to be gained by causing the powder to act in a 
forward direction, and the steel shells, known as the ‘‘ Armstrong 
pattern,” are thus made. All these shells, however, are furnished 
with hollow cast-iron heads or caps, and their penetration is in- 
ferior to the shells with solid steel heads. 

(To be continued.) 


* See R. A. Institution “ Proceedings,” vol. iii, page 71, line 21. 








a By penetration is meant actual perforation through the plate, or the power 
of passing through the plate. In the case of penetration into iron plates, the 
term indent has been used. 

6 See foregoing note. 

c The experiments hitherto carried out have given us a fair practical know- 
ledge of the conditions to be fulfilled in order that complete penetration throug 
iron defences may he effected. We can predict, with a very close approxima- 
tion to the truth, whether a given projectile striking with a given velocity, 
will or will not perforate a given iron structure; but supposing it not to be 
able to perforate it, we cannot say how far it will indent it, and it is submitted 
that this is of little cequenconse, 

The gun used in the first series of experiments against 5:5in. plates was 
the experimental 6'3in. gun of 140 ewt.; length of bore 126in. This enabled 
the necessary high velocity to be obtained. 

e Same weight as service shot.’ 

J Elongated projectiles were all hemispherical heeded. 
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Grants and Dates of Provisional Protection for Six Months. 
1010. JoHN HAWORTH, Mode Wheel House, Eccles, La 

ments in the construction of stables for horses.” —12th April, 1866. 
1095. WILLIAM YOUNG EDWARDS, Castle-street, Falcon-square, London, 

“ Improvements in eyeletting machines.” - A communication from Charles 

Howard Crosby, Bosten, Massachusetts, US — Ith h April, 1866, 


1752. HENRI — ——— t » Middlesex, 

of furnaces aoe "kilns.”—A communica- 
von om Atxandre Martin and albert Berange, , Rue Louis-le-Grand, Paris. 

1812. EDWARD be ge Manchester, “ Improvements in machinery or ap- 
pay for grinding and polishing circular saws and other articles,”—1ilth 
July, 1 

1840. nn WOODLANDS MAKINSON, Westminster, “Improvements 
in locomotive engines for enabling them to ascend steep inclines.”—13¢h July, 


1866. 
1878. J PIERRE GILLARD, Paris, ‘ ar ~ ~~) racers ee 
OSEPH Sectrietey.” 


lerating the generation 
1882. SAMUEL LONGBOTTOM and rd SHAW, Brighouse, Yorkshire, 
machinery for condensing wool or other fibrous sub- 


1884. FREDERICK NEIDLINGER, Allen-street, Goswell-street, London, “ Im- 
provements in sewing machines.”—A communication from Charles: Crosby, 
New Haven, and John Schenck, New York, U.S.—19th Par 1866. 

1886. WILLIAM EDWARD NETHERSOLE, ‘Adam-street, Card iff, Glamorganshire, 
“ Facilitating the tipping of coal or other material from railway wagons, and 
for the prevention of breakage of coal in tipping, also waste of coal while 
tipping.”—20th July, 1866. 

1880. HENRY TROTMAN, Southampton, Hants, * A feed box for the prevention 
of injury to marine boilers with s surface ing engines 

1892, RICHARD HOOPER, Bradford, near ¥ hest ,** Certain improvements 
in furnaces.” 

1894, THOMAS HOLDEN LUCAS, Westbromwich, Staffordshire, ‘‘ Improvements 
in machinery for the manufacture of nails.” 

1896, GERMAIN CANOUIL, Paris, ‘‘ Improvements in amorces or primings for 
fire-arms, toy-arms, or detonating toys.” 

1897. GERMAIN CANOUIL and FRANCOIS ARMAND BLANCHON, Paris, ‘‘ Im- 
provements in fire-arms, toy-arms, and detonating toys.” 

1900. MOSES BAYLISS, Wolverhampton, Staffordshire, “ Improvements in 
machinery for the manufacture of bolts and spikes, and other similar ar- 

” 











= JOHN SAUNDERS and JOSEPH PIPER, Cookley Ironworks, Kidder- 
“ Improvements in the manufacture of tin and terne plates. 
1904. JOHN MORGAN, Stephen’s Green Nerth, Dublin, “ Improvements in 
preserving animal substances, and in sealing tins or cases containing 
—— provisions, and in the apparatus employed therein.”—2ist July, 
1866. 


1908. ALONZO KIMBALL, Glasgow, Lanarkshire, N.B., 
ing machines.” 

1910. LEVI LEMON SOVEREIGN, New Park-street, Southwark, Surrey, “ An 
improved implement for beating and cutting meat and other substances.” 

1912, GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
** Improvements in the manufacture of certain alkaloids derived from aniline 
and its homologues, and in their transformation into colouring matters suit- 
able for dyeing and printing.”—A communication from Aicide Poirrier and 
Charles Chappat, Rue d’Hautevil! ‘e, Paris. 

1914. ANDREW NOBLE, N m-Tyne, “ Imp in the con- 
struction of segment shells.” 

1916. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in grate bars for furnaces and fire-places.”—A communication from William 
McMonnies, New York, U.S.—23rd July, 1866. 

1918. THOMAS BENTLEY WOODBURY, Kushol near » * an 
improved method of, or apparatus for, printing from metal, intaglios (ob- 
tained by the aid of photography) in gelatinous or other semi-transparent 
ink.” 

1920. THOMAS CORBETT, Shrewsbury, Sh 
machines.” 

1922. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in machinery for hulling and finishing rice. which improvements are also 
applicable to hulling and poli-hing other grain.”—A communication from 
Stephen Oscar Ryder, New York, U.S. 

1924, EDWARD PRIMROSE HOWARD VAUGHAN, Chancery-lane, London, ‘*‘ An 
improved method of and apparatus for preventing incrustation in steam 
boilers.”—A communication from Robert Breckenridge Baker and Charles 
James Adolphus Dick, Paris.—24th July, 1866. 

1928. JAMES STRANG, Glasgow, Lavarkshire, N.B.,“ Improvements in tubes 
and skewers for cops.” 

1930. JAMES HINKS and JOSEPH HINKS, Birmingham, “ Improvements in 
lamps for burning petroleum oil and other volatile liquid hydrocarbons.” 

1934. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “A new or im- 
proved process or methud of treating armour plates to render them inoxidi- 
sable.”—-A communication from Mayeul Bernabe, Paris. 

1936. GEORGE BALDWIN WOODRUFF, Cheapside, London, “Improvements in 
the construction of sewing machines.” 

1938. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in treating iron for the purpose of converting it into steel or hard metal, and 
for plating or coating and hardening and tempering iron and steel.”—A 
communication from Elhot Savage, West Meriden, Connecticut, U.5S.—25th 
July, 1863. 


Inventions Protected for Six Months by the Deposit of 
a Complete Specification. 

2105. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“An improved heating apparatus.”—A communication from Sidney Smith 

S.—léth August, 1866. 

2112, AMOS Fr ween, Castle and Falcon Hotel, Aldersgate- street, 
London, ‘Certain new and useful improvements in sewing machines.”—A 
communication from William Chicken, Chelsea, Suffolk, U.8.—17th August, 


“ Improvements in sew- 
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1866. 

2138. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“An improved inking apparatus for printing in colours.”—A communica- 
tion from Juhn Knox Lowe, Cleveland, Ohio, U.S.—20th August, 1866. 

2140. JOHN MURPHY, New York, U.S.,** Improvements in the construction 
of springs suitable for railway carriages and for various other uses.”—2ls¢ 
August, 1866, 


Patents on which the Stamp Duty of £50 has been Paid. 
6. WILLIAM GALLOWAY and JOHN GALLOWAY, Manchester, “ Steam 
boilers.”— 20th August, 1863. 

2077. ROBERT THOMPSON, New Chariton, Kent, “ Machinery for planing curved 
and other forms in iron.”— 2st August, 1-63. 

2088. SIEGMUND MOORE, Liverpool-street, Bishopsgate-street, London, ‘* Ap- 
paratus for electro-plating.”— 22nd August, 1863. 

2120. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Breech-loading 
fire-arms.”—27th August, 1863. 

2132. HENRY WILLIAM PUTNAM, New York, U.S., 
clothes.” —29th August, 1863. 

2149. BENJAMIN LILE BURNETT, Teignmouth, Devonshire, ‘‘ Removing the 
fuel from stoves or grates, and facilitating the extinguishing of the fires used 
therein.”—3ist August, 1863. 

2159. WILLIAM CLARK, Chancery-lane, London, “ Hydraulic apparatus.”— 
lst September, 1863. 

2092. ALFRED JOBSON, Darlington, Durham, “ Machinery for drawing or dis- 
charging coke ovens and loading coke wagons.”— 24th August, 1863. 

2140. FREDERICK CHARLES PHILLIP HOFFMANN, Newgate-street, London, 
“ Shears for cutting metal,”—29th August, 1363. 

2097. HENRY FREDERICK MOKILLOP, Belvedere, Kent, ‘‘Cleansing ships’ 
bottoms.” —24th August, 1863. 

2128. eo ALISON, Reigate, Surrey, “ Apparatus for tilling land.”—28th Au- 
gust, 1863. 

2129, CHARLES a, Hornsey-lane, Highgate, ‘ Apparatus for tilling 
land.”—28th August, 1863. 

2145. GEORGE ATTOCK, Stratford, Essex, “ Bearing springs for locomotive en- 
gines, &c.”—3ist August, 1863. 

2222. WILLIAM CLARK, “+ icra London, “ Utilising refuse azoted 
matters.” —9th September, 1863. 

2113. DAVID BLAKE, Manchester, “ Shaping and punching metallic articles.”— 
26th August, 1863. 

137. WILLIAM WHITWORTH and JosEPH WRIGLEY, Sowerby Bridge, York- 
shire, ‘* Furnaces of steam boilers.”—29¢h August, 1863. 

2143. JAMES DODGE, Waterford, Saratoga, New York, U.S, ‘Grinding and 
polishing metallic articles.” —29th August, 1863. 

2198. Joss — Coleshill, Warwickshire, “ Privies or closets.”— 
ith , 1863. 


“ Machine for wringing 


Patert on which the Stamp Duty of £100 has been Paid. 
1995. THOMAS AVELING, Rochester, Kent, * Locomotive engines.”—Ilst Sep- 
tember, 1859. 


Notices of Intention to Proceed with Patents. 

1071. EDWARD ASH and THOMAS WHITLEY, Yorkshire, “ Improve- 
ments in machinery for combing wool or other fibrous substances.” 

1072. JAMES HAYES, sen., and JOSIAH HAYES, a nan oy and 
JAMES HAYES, Warmington, Northamp' re, °° — ma- 
chinery or apparatus for shaking, riddling, raising, an oye ny straw, 
hay, corn, and other like agricultural produce, and in the mode of driving 








or Cccmenting mati Sasenenenect site improvements are applicable 
to the driving or transmitting of motion to other machinery.” 
“omen JOHN HENRY JOHNSON, Lincoln's-inn-field, —— Improvements in 
for sifting flour and other substances.” — A communication from 
soun won Wels, New w York. U.8S.—l6th April, a, 
1080. CHARLES —— BERRY Kine, Bellmont House, 


, Stome, Staffordshire, 


A new 
1084, JOHN cen jun., York, “ Improvements in cocks or taps for 
~ -mcmgsetagge and cold water, and for kitchen ranges.”—17th April, 


1088. GEORGE WHITE, Queen-street, Cheapside, — “Improvements in 
pipes fur smoking tobacco.” —A communication Jean and George 
. Strasbourg, France 
1089. ROBERT PUCKERING, ane Yorkshire, “Improvements in four- 
wheeled vehicles for common roads. 
1093. CHARLES ADAM GIRARD, Rue des Ecoles, and GEORGE DE LAIRE, Rue 
de Sevres, Paris, ** Improvements in the preparation of diphenylamine and 


analogous su 

1095. WILLIAM YOUNG EDWARDS, Castle-street, Falcon-square, London, 

in ting machines.”- A communication from Charles 

Howard Crosb; A Boston, U.8.—18th April, 1866. 

1096. EDWARD LORD, fee apne and RICHARD NORFOLK, Beverley, York- 
shire, “ Improvements in reaping machines, which improvements are also 
applicable to other agricultural implements in which chains are used fur com- 
municating motion 

1097. JOHN HOLMES ‘and JAMES wae red HOLTZAPHELL SLACK, Manchester, 
** Improvements in the fastenings of the metallic hoops or bands employed in 
baling cotton and other substances.” 

1100. GEORGE BEADON, Creechbarrow, neat Taunton, Somersetshire, “‘ Im- 
provements in means employed in attaching knobs to the spindles of mortice 
and other similar locks or fastenings.” 

1106. DANIEL EVANS, Victoria- place, Green Hundred-road, Peckham, Surrey, 

in the of articles made of plates, sheets, or bars 
of wrought iron or of steel.”—19th A 1866. 

1108. GEORGE LUNGE, South Shields, Durham, ** Improvements in the manu- 

facture of and b of soda and ih.” 











1109. WILLIAM WEBB, Smethwick, Staffordshire, * Improvements in the manu- 
facture of ordnance.” 

1116, JOHN LEIGH, Manchester, ‘‘ Improvements in the purification of coal 
gas.” —20th April, 1866. 

1132. FRANCOIS CESAR BUISSON, Nantial, France, Bhan! and applying a 


certain vegetable plant for the purposes of the tobacco pla’ 

1137. JOHN PLAYER, Norton, ton-on-Tees, Durham, - ee in 
hot-blast stoves or for heating blast for smelting iron.” 

1138. GEORGE EDMUND DONISTHORPE, Yorkshire, ** I in 


363. = Sneiee, Manchester, ** Blowing or blast engines.""—Dated 6th February, 


In these engines for a strong current or blast of air for melting 
metals, ventilating mines, or other similar purposes, the inventor uses only one 
valve to the cylinder, instead of a number, as hitherto adopted, and that one 
is similar to those used for steam cylinders, the.qperation of the ports, however, 
is reversed, and the valve made of much larger dimensions; and instead of 
making them of caoutchouc, article, he 


Class 2—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Nyy og 
SNe CAS SENGS EY SNE, ‘SNE Carriages, 


338. A. HORWOOD and C. BRUMFRIT, Pall Mall West, “ Galvame batteries for 
constant 


currents electricity ang | train signals and 
electric * purposes.” — 3rd February, \ 
This invention consists of an an ps addition to 


amalgam 
acids, The inventors purify the zinc in the eelieney Gap, and place it ina 
melting pot with some mercury, and amalgamate them by fusion. They then 
cast the amalgam in the shape which will be most convenient for the cell of a 
gilvanic battery.—Not proceeded with. 
343. E. M. LEEDS, Southampton, “ Securing the hatchways, skylights, and other 
qpenings of eam and oliar ipa and ean: "— Dated 3rd February, 1866. 

For the purposes of this invention the inventor employs sliding doors, 
shutters, or hatches to the hatchways, skylights, or other openings, such 
shutters or hatches consisting of flat plates of iron strengthened with angle 
iron, aud made to move on rollers in grooves or on guides by means of blocks 
or other hauling gear from side to side, or across such hatchway, skylight, or 
other opening, such grooves or guides being composed of angie iron or other 
iron securely fastened to the bulb irons or deck beams of the ship. Frequently 
the deck beams cross the hatchway, skylight, or opening, and then a separate 
shutter or hatch is employed ; the deck beams do not cross such hatchway in 
each opening, but when this is not the case the inventor introduces a shifting 
mates Uae uae fore and aft beam or girder, or a rod or rods and guides 





machinery for washing wool, hair, and other fibre.”—2\st April, 1866 

1146. EDWARD HEINSON HUCH, Wolfenbuttel street, and FRANCIS JOSEPH 
WINDHAUSEN, Frank in engines 
worked by steam or other fluid.”—23rd April, 1866 

1153. RACHEL STACKHOUSE, Central Hill Cottage, Central Hill, Norwood, 
Surrey, “Improvements in charts, maps, plans, iliuminated and other 
printed articles by the use of a waterproof and untearable material as a sub- 
stitute for paper.” 

1154. SAMUEL THOMPSON, Guildhall-square, Carmarthen, “ Improvements in 
the construction of pianofortes.” 

1155, EUGENE BURLE, Vienne, Isere, France, ‘‘A new method of manufac- 
turing woven fabrics.”— 24th April, 1866. 

1163. GEORGE EDWARD NOONE, George-street, Hastings, Sussex, “‘ Improve- 
ments in machinery and processes for deodorising and treating sewage and 
other refuse, and manufacturing therefrom manure and other sub: for 





ay or opening, and supporting such door, shatter, or 
hatch, which is also made to move on rollers in grooves, or on guides, by means 
of blocks or other hauling gear. India-rub.er or other packing may be applied 
—— left by the sliding doors, shutters, or hatches.— Nol pro- 


347. C. V. WALKER, Vy a Surrey, “ Electric intercommunication tn railway 
trains.” —Dated 5th February, 1866. 

This invention “aes to railway train telegraphs, and has for its object 
improvements in electric intercommunicating and signalling media for establish- 
ing perfect communication, first, between guard and guard ; secondly, between 
passenger and guards (and also driver, if desired) ; thirdly, between guard and 
engine driver; and, fourthly, in case a portion of the train should break away 
between the several parts and the guards, which improvements the patentee 
proposes to effect as follows :—He fixes a conducting wire, which he calls the 
train _ Wire, by preference entirely round each passenger carriage, and, where 





chemical and other uses.” 

1165. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, “ An improved construction of spring bed or mattress, and appa- 
ratus connected therewith.”—A communication from Jean Antoine Alex- 
andre Dupuy and Pierre Grivaud, Macon, Saone et Loire, France.— 
April, 1866. 

1173. WILLIAM EDMOND and ADOLF GURLT, Swansea, Glamorganshire, 

“Improvements in furnaces and apparatus for separating heated gases, 
fumes, or vapours from each other and from solid or liquid bodies.” 

1174, ALFRED PARAF, M “Impr in printing and dyeing 
textile fabrics and yarns.”—26th April, 1866. 

1186. MORTIMER NELSON, New York, U.S., “* New or improved machinery 
for = impressions or forming mouids for stereotype or electrotype 


25th 





1197. _— BRAY and JOHN CROSBY HARGREAVES, Leeds, Yorkshire, 
“ Improvements in apparatus for the prevention of steam boiler explosions.” 
27th April, 1866. 

1215. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “‘ Improvements in 
or applicable to carriages.”—A communication from Isaac Merritt Singer, 
Paris.—30th April, 1866. 

1333. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘* Improvements 
in rotary blowers."—A communication from Francis Marion Roots and 
Philander Highley Roots, Cornersville, Indiana, U.8s.—vih May, 1866. 

1404, WILLIAM EDWARD NEWTON, Chancery-lane, London, ,* An improved 
method of and instrument for measuring the depth of water and the com- 
pression of liquids.”—A communication from Sidney Edwards Morse and 
Gilbert Livingston Morse, Harrison, New Jersey, U.8.—17th May, 1866. 

1464. JAMES PURDEY, Oxford-street, London, *‘ improvements in breech- 
loading fire-arms.”—25th May, 1866. 

1470. BALDWIN FULFORD WEATHERDON, Chancery-lane, London, “ Im- 
provements in gas pyrometers, which may also be employed as thermo- 
meters.”—A communication from Joseph Jean Marie Durand, Route de 
Fontainebleau, Gentilly, Seine, France, and Celestin Pichoin, Route d'Italie, 
Paris.— 26th May, 1866, 

1490, ROBERT MAYNARD and ROBERT MAYNARD, jan., Whittlesford, Cam- 
bridgeshire, ‘‘ Improvements in horse-rakes.” 

1494, GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“* Improvements in the mode of an means for regulating and registering the 
tension of pianoforte strings.” —-A communication from Levi Lincoln Tower, 
Boston, Massachusetts, U.S.—29¢h May, 1866. 

1589. ALBERT THORNTON, Cleckheaton, Yorkshire, ‘‘ Improvements in means 
or apparatus for heating the feed water of steam boilers, and for maintaining 
free circulation between the upper and lower parts of the water in boilers.”— 
1ith June, 1866. 

1738. RICHARD HORNSBY, Spittlegate Ironworks, Grantham, Lincolnshire, 
“Improvements in mowing and reaping machines.”—29¢h June, 1866. 

1908. ALONZO KIMBALL, Glasgow, Lanarkshire, N.B., “ Improvements in 
sewing machines.”—23rd July, 1+66. 

2105, WILLIAM ROBERT LAKE, Southampton- buildings, Chancery-lane, London, 
= Pe improved heating apparatus.”—A communicaticn from Sydney Smith, 

ts, U 8.—16th August, 1866. 

nits. AMOS taeeneee Woop, Castle and Falcon Hotel, Aldersgate-street, 
London, “ Certain new and useful improvements in sewing machines.”—A 
ae from William Chicken, Chelsea, Suflolk, U.S.—17th August, 

866. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage Sums exceeding 

Post-office Order, a sees See eS 
Bennet Woodcroft, Her Majesty’s Patent Office, Idings, 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


Sollowing descriptions are made from A aes seeel eee ar THE 
KNGINEER, at the offce of her Majesty's Commissioners of Patents 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

336. T. } mg a amamnaineny ,* Furnaces for steam boilers. "— Dated 3rd 

1 


qutstoentnnematitatn giving a lateral and to-and-fro and an up-and-down 
motion to the fire-bars, between which air is admitted from an air chamber to 
promote the combustion of the fuel and to consume the smoke. 
359. F ey aeatdenet "—Dated 6th February, \866 

This relates to in the means of transmi transmitting motion, 











under the eaves of the carriage roof. The wire may 
be bare or cvated with any suitable insulating material. In guards’ vans, 
horse-boxes, and the like, he leads the wire direct from end to end by the most 
convenient route. For engines and tenders he prefers the wire to be insulated 
and protected with an outside cover of spiral wire, or by enclosing it in a tabe. 
At each end of every vehicle, and as high up as convenient, he fixes a hook of 
stout brass wire to prevent the ring of the coupling (to be presently described) 
from being shaken off by the motion of the train; this hook, which he calls 
twisted hook, is permanently connected with the train wire by a short piece of 
conducting wire. Another form of hook is sabstituted for the twisted hook 
when carriages that break away are required to make automatic signals to the 
guard. The simplest form of coupling from carriage to carriage is a wire of 
hard brass wound into a spiral spring, and having a stout brass ring, which may 
be turned at each end. To assist the elasticity and to protect the spiral, it is 
enclosed in a tube of vulcanised india-rubber. He places a stout cord of wire 
within the tabe to prevent it from being overstrained. The rings are placed 
over the twisted hooks, and the tension of the spring produces good electric 
contact when not in u-e, and if stilj left on the twisted hook he prefers to secure 
the free end of the coupling on a plain hook placed below, or where convenient. 
Every guard's van is permanently fitted with a voltaic battery, the batteries 
being all of equal strength, or nearly so. He prefers to use piatinised graphite 
(or gas carbon), and amalgamated zinc excited with diluted sulphuric acid ; 
and in order that battery elements of this kind may not suffer from the motion 
of the train, he places on the surface of the liquid a disc of ebonite, wood, or 
other convenient material with slits properly cut to admit of the passage of the 
zinc and graphite plates, and he fills up the cell above the disc with sawdust. 
He so connects up the batteries in the guard's van to homonymous poles (the 
zine for instance) which are in electrical connection with the train wire, and 
homonymous poles (the graphite for instance) with the earth wire. Under the 
frame of all the carriages and vans he connects together electrically with wire 
or strips of copper the draw rods, axles, and tires of the wheels, and other 
ironwork, and from the metallic mass he leads up wires, which he calls earth 
wires, into the vans, and also into the compartments of carriages, and where- 
ever else an earth wire may be required. 





Class 3.-FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

333. A. V. NEWTON, Chancery-lane, London, ** Machinery for breaking hemp and 

ax." —A communication.— Dated 2nd February, 1866, 

This invention consists mainly in constructing the beaters of machinery for 
breaking hemp and flax with flexible joints, and imparting the requisite 
motions thereto by means of a vibrating slide and straps actuated by a crank 
and connecting rod, the beaters being carried by a cylinder or 
having a reciprocating axial motion. 

335. J. and Y. WARBURTON, and 8. BARNES, Haslingden, Lancashire, “ Mules 

Sor spinning and doubling.” —Dated 3rd February, 1866. 

This invention consists of a self-acting combination of parts for regulating or 
governing the backing-off or unwinding of the yarn on the spindles according toe 
the size and length of the cop. In performing this invention the patentees con- 
nect to the faller shaft a slotted lever, in which is a screw acting on a sliding 
nut ; to this nut is fixed or cast a hook, to which the bacsing-off chain is con- 
nected. The screw is turned partly round at every stretch by a ratchet wheel 
and catch, or other equivalents, to move the nut and hook gradually up the 
slot, or the point of connection of the chain may be varied by other meaus. 
345. F. B. BAKER, Nottingham, “ Dyeing and manufacture of textile fabrics.”— 

Dated 3rd February, \866. 

The patentee claims the application of any suitable mordant to those parts 
of materials of mixed fabric which have less afflinity for the dye than the 
other parts, separately and independently, before those parts are worked up into 
the fabric for the purpose of facilitating and improving the dying of such 
fabrics in the piece, as described. 

350. W. SPENCER and T. B. Cutts, Wilford, N hamshire, “ Manufé e 

of Valenciennes lace in twist lace machines. | ton February, 1866, 

According to the present invention four threads are used = a each 
pillar, whilst the use of extra warp threads in p 
rendered unnecessary by reason of the employment in soel Gouna 
each lace of three warp threads to one bobbin thread in forming a pillar. In 
order that all the pillars may be equal and of like character, the warp 
and the bobbin threads should be all of the same thickness, and the 
— of the threads in the machine may, in carrying out the invention, be 

so long as each pillar is composed of four threads (which should, by 
sooheenen, be of like size or thickness) 

~ ~~ liar ta anaes of three warp threads and one bobbin thread in a 

pil 


382. w. 8. LAYOOCK, “ Looms.”"—Dated 8th February, 1866. 

This invention is applicable to power, and in part to hand looms, for weaving 
horse-hair or other cloth or fabric, the warp of which is of cotton or other 
fibrous material, and the weft of which is of horse-hair, or other material, in 
short lengths or in separate pieces, and it consists “e certain improved shuttles 
or selecting and carrying instruments, which ac’ 
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Class 4.—-AGRICULTURE. 
Including Agricultural ~—_ | rama Implements, Flour 
368. — SIMs, J. BEARD, and R. BURNS, Bedford, Lancashire, ** Reaping and 
mowing machines. Dated ith February, \866. 


This invention relates, Firut, to such reaping 
a knife bar is used, 
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Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

344. R. JOBSON, Dudley, Worcestershire, ‘* Moulding articles of clay, earthenware, 
or "— Dated 3rd February, 1866. 

According to this invention the patentee places in each of the joints of the 
mould (which he ay makes of metal) a strip of a soft or compressible 
material, such as leather, wood, or felt, for example, and thus the joint is made 
tight. The use of soft or compressible strips in the joint, as above described, 
offers great facility for moulding articles in plastic clay, as it allows the use of 
compound plungers, such as are described in the specification of a former 
patent granted to the present patentee, dated the 22nd November, 1860 (No. 
2862). He also, according to this invention, forms small grooves in the 
plungers by which the pressure is applied, so that any surplus clay which may 
be put into the mould may pass out through the grooves and escape from the 
mould, and by turning the plunger the strips so formed are at once detached 
from the moulded article. 

346. T. A. G. WILLINGTON, Handsworth, Staffordshire, “* Apparatus for heat- 
ing conservatories, apartments, or boilers, by means a, gas.” —Dated 3rd Feb- 
ruary, 1866, 

In performing this invention the patentee employs two or more heating 
chambers or stoves, which are internally heated by gas jets. The heating 
stoves or chambers are connected together by a heating pipe or tube conducted 
round the piace which is required tone heated. One of the chambers he makes 
larger than the other, and heats it with a greater number of gas jets, and this, 
to distinguish it, may be termed the inlet heating chamber; and he it 


as set the pressure in hot moulds to harden and 
pr OO 
for the purposes substantially as set forth and described. 


substance to an impalpable pulp, and when so he 
mixing apparatus and agitates it in combination with alum, sulphate of 
aluminum, or any other aluminous substance that will afford the required 
proportion of aluminum, and when so mixed he again passes the, resulting 
compound through the grinding apparatus, and it is afterwards ready for use.— 
proceeded with, 
309. A. DEMBINSKY, Old Ford-road, “ Composition for burning in lamps and 
ise, the residuum therefrom being applicable for use in fireworks, &c.” 
— Dated 3\st January, 1866. 
This composition is formed of any kinds of oils or spirits impregnated by 
distilling, boiling, &c., with nitrate of potash, sal ammoniac, and magnesia, 
rtions used not being limited, but depending —_ upon the 


= 


the propo 
nature or quality of the oil or spirit employed.—Not proceeded wi 





by means of an inlet pipe with the open air. To the inlet heating chamber is 
attached one end of the heating pipe or tube, and when the apparatus is used 
for heating conservatories or other places of moderate size he fixes at or near 
te other end of the heating end of the heating pipe a second and smaller heat- 
ing chamber or stove, in which a smaller number of gas jets are burned, and 
which may be called the outlet heating chamber, as it is connected with the 
open air by an outlet pipe. The action of the heating apparatus is as follows : — 
The combustion of the gas in the smaller or outlet chambers causes it to act as 
an exhaust, and draw a current of heated air through the connecting pipe or 
tube from the larger heating chamber. The latter, in which a larger number 
of gas jets is burned, is constantly delivering volumes of heated air, which 
heated air is urged and passed through the tube and drawn into the outlet 
heating chambers, and then passed on into the open air. 

358. W. BOULTON and J. WORTHINGTON, Burslem, Staffordshire, ‘‘ Apparatus 
Sor manufacturing dishes, plates, and other similar articles from pulverised 
clay or dust, or other suitable material” — Dated 6th February, 1866. 

In performing this invention the inventors first provide an outer metal 
mould or casing, the inner surface of which is of the exact form and dimen- 
sions of the outer edge or circumference of the article required to be made ; the 
said outer mould is to be bolted or otherwise secured to the bed or bottom of a 
press. Inside this they fit an inner mould, formed in two or more parts, which 
may be moved (either separately or together) by outer and inner stalks and 
levers, or by any other suitable contrivance, which may be varied according to 
the articles required to be made. This inner mould, when left at liberty so 
that its two parts coincide, forms the convex side of the article when pressed, 
They also provide an upper die which is secured to the screw or top part of the 
press, the lower side of the said die being shaped so as to form the concave 
side of the article, and its outer edge or circumference being of such form and 
dimensions as to fit exactly into the cuter mould or casing above named. In 
using this mould the inventors proceed as follows :—They first raise the central 
part of the inner mould by means of a lever or treadle acting upon the central 
stalk, and they then fill in the pulverised clay or dust and strike the top off 
level with a straizht striker. They next allow the central part of the inner 
mould to full or sink till it is level with the other part of the same (the central 
portion of the clay or dust sinking with it), and they then bring down the 
upper die by means of the screw or other mechanical means of pressure 
employed.— Not proceeded with. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 


. 366. J. GUNNER, Enfield, “ Breech-loading fire-arms.”—Dated 6th February, 
1866. 


This invention chiefly relates to those breech-loading fire-arms in which a spiral 
spring is employed to return the breech-piece to its place after the cartridge or 
cartridge case has been withdrawn. This spring is generally placed round the 
gear pin on which the breech-piece works. The object of the invention is to 
cover and protect this spring fram exposure to wet and dirt. The invention 
consists in placing the spring in the interior of two cylinders, one of which 
works inside the other similar to a telescope joint. The outer end of each 
cylinder is closed except for the passage of the gear pin. The outer end of the 
back cylinder rests against the percussion lump, and the outer end of the front 
cylinder against the hinge joint of the breech-piece. As the breech-piece is 
drawn back it presses back the front cylinder, which rests against it, forcing it 
into or over the outer cylinder, and thereby compressing the spiralspring ; when 
the breech-piece is released the spring returns into position in the ordinary 
manner.—Not proceeded with. 

379. C. A. MCEvoy, Bedford-square, London, “ Torpedoes or submarine ex- 
plosive instruments,”—Datedith February, 1866. 

For the purposes of this invention, in constructing a torpedo or submarine ex- 
plosive instrument which is to be employed against a ship or vessel at anchor, 
or against a floating bridge or like floating structures, a metallic chamber of a 
cylindrical or other suitable form to contain the gunpowder or explosive com- 
pound is employed, in which a hollow screw plug is fixed, which is arranged to 
contain a needle or point and a recess for receiving fulminating powder. These 
parts are kept separate by a spring ; over the end of the hollow plug isa hollow 
half sphere of very thin copper, which is fixed by its circumference to the plug, 
80 as to render the interior water-tight. Over this end of the hollow plug is 
fastened a stronger cap or cover of metal when the apparatus is not in use, but 
which is removed when the torpedo or instrument is floated. Through the 
centre of the chamber is fixed an axis, which is supported in a frame which, 
when in use, is floated by any suitable buoys or floats applied to the two ends 
of ropes or cords or chain. On the fixed axis is a hollow tube, on which are 
fixed radially oblique blades or vanes, which, when the chamber which contains 
the powder or explosive compound comes to rest, rotate ; on the tube is formed 
a screw thread of any desired length, which will revolve with the vanes. In 
this screw is received the tail end of a detent or stop, which retains or holds 
the hammer of a spring lock till by the rotation of the screw the end of the 
detent or stop is released. The arrangement of these parts is such that, when a 
torpedo is floated down a stream or is carried by the flow of a tide against the 
cable of a ship at anchor, the cord, chain, or other instrument will be stopped 
by the cable while the torpedo will continue to be floated till it comes against 
the side of the ship or vessel, when it will come to rest and the oblique vanes 
will be caused to rotate, which will turn the screw thread and release the detent 
or stop, when the hammer will strike against the thin metal covering of the 
hollow plug, and will cause the needle or point to be brought into contact with 
the fulminating powder with suffi force to disch the same, and so dis- 
a the powder or other exp pound in the chamber.—Not proceeded 
with. 











Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, dc. 

410. T. CLIFT, Kentish Town, “ Portable chairs.”—Dated 9th February, 1866. 
The patentee proposes to construct chairs of wood or metal in parat 


319. J. B. GRANT, Euston-road, London, “ Apparatus or machinery for 
listilling and refining petroleum and other, oils.”—Dated ist February, 
1866. ah 


This invention is carried into effect as follows:—Beneath and around the 
apparatus or still the heat from below the fire is free to circulate, and the 
apparatus contains a series of heating pipes set or placed hy preference in the 
form of two cones, the bases of which meet, rough which the heat’ from 
the fire below the still is taken up through the Of in the body of the still. A 
setting of brickwork contains the furnace (in which the fucl to beat the still is 
placed) and supports the still. The still is made of metal plates firmly secured 
together, of by preference a circular shape. The upper part of the still or 
apparatus is dome-shaped or square, to which a pipe for carrying off the 
products of distillation to a tank or other receptacle is attached. A space or 
tlue is provided for the fire (if needed) or the heated gases from the fire to rise 
to the top of the exterior shell of the still. Dampers are fitted to flues leading 
from the fire spaces, which are opened or close@yactording to whether the fire 
or gases are used. The bottom of the still has an apértare in it equal, or a little 
more than equal, to the size of the aperture at the lower end of the series of 
heating pipes to admit of the passage of the heat from the furnace through the 
pipes named, and to which a damper may be ied. The pipe from the top 
of the heating pipe is carried through the top of the shell of the still, and is 
also provided with a damper if desired. Man-holes are placed in the top of 
the still to allow en attendant to enter through the body thereof to clean and 
remove the residuum or the products resulting from the distilling. 

322, W. B. NATION, Hatcham, Surrey, “ Purification and hardening of paraffin 
wax.”—Dated \st February, 1866, ‘ 

Tle patentee claims the purification and hardening of paraffin wax by 
separating the more liquid and softer portions from .the harder portions con- 
tained therein by repeatedly subjecting the melted paraffin to the process of 
agitation and cooling until it commences to solidify, and then separating the 
portion which remains fluid from that which has already solidified. 

350. G. GWYNNE, Mortimer-street, Cavendish-square, London, “ Treating fatty 
and oily bodies.”— Dated 2nd February, 1866. 

This invention consists in treating the fat acids obtained by the ‘ water 
process” with certain acids. The acid which the patentee has found most 
advantageous to employ (not only on account of its cheapness. but for its strong 
chemical action) is sulphuric acid. ' 


Class 9.—ELECTRICITY.—None. 





Class 10.-_MISCELLANEOUS. |... 
Including all Specifications not found under the preceding heads. 
150. J. STEPHENS, Northampton-road, London, “ Blowers,” Dated \6th January | 
1866. 


This invention relates to articles known as fire blowers, being. ordinary 
simple plates of metal placed before stoves, to euclose the,gpening down to the 
level of the fire. For the most part these articles are applied only to stoves 
heating principally by radiation from the exterior surface of the stove, the 
whole of which is exposed, whereas the patentee makes,these improved blowers 
applicable to register stoves and fire-places: generally. He constructs the 
blower of metal, in two, three, or more pieces, fitted: each in.a telescopic’ 
manner, so that the area thereof may be extended or detreased ; the parts are 
made to slide one within the other, and where ogly tesenclose. the open area of 
the stove above the fire he finds two parts sufficientybut ¢hree op more may be 
used ; while if the whole area of the stove is, to -be;englosed, that is to say, 
down to the ground, he employs three or more pieces sliding ene within the 
other. The plates may be made of brass, andthe whole surface polished ; or 
they may be of iron or steel, and japanned mor@ or les&.ornamentally ; in either 
case he swages and heads or corrugates the metal to impart stiffness thereto, 
while suitable guides or chases are formed at each.,end for the parts to slide 
and be guided one within the other. Binding screws are applied to fix the 
parts in the collapsed form, or any intermediate position, and a box may be 
provided to receive the blower when not in use. He inserts the stems of two 
hooks, the screwed stems projecting through the front, while the hooks are pro- 
jected behind nuts, and handles, more or less ornamental, are placed 6n the 
screws in front. To fix the blower these hooks are disposed behind the ledge 
at the upper part of the opening in the stove, while’ the nuts are turned round, 
and so bite and fix the article in position. 

146, G. MELLOR, Fork, “‘ Machinery for the uf 
Dated \6th January, 1866. 

This invention consists of the machinery, hereinafter described, for pointing 
headed rods or blanks, and thereby converting them into mails or spikes. The 
machinery constituting this invention consists of a pair of rolls, turning on 
horizontal axes, and geared together by toothed wheels, and moving in oppo- 
site direction. In the cylindrical surface of each of the said rolls a groove is 
made eccentric to the axes upon which the rolls turn, the said grooves being 
opposite to each other. An oscillatmg motion through about a quadrant is 
given to the rolls by means of an arm on the axis of one of the rolls being 
connected to a crank driven in any convenient way. When’’the rolls have 
made their advance motion, that is, a motion by which the opposed parts of 
the rolls are moving from the workman, the deepest parts of the ecdentri¢ 





e of nails and spikes.’— 


grooves in them are brought opposite each other; and when-the rolls make ‘ 
their return motion, that is, a motion contrary to that described, the shallower . 
parts of the grooves approach each other, and puss into the cylindrical surfaces’ 


of the rolls when the roils have made their complete return motion. In 
pointing a headed rod or blank by the use of the said machinery the shank of 
the rod or blank is heated, and when the rolls have made their advance motion, 
and the space between the grooves is widest, the workman in front of the rolls 
introduces the heated rod or blank into the groove between the rolls, the head 
of the rod or blank being turned towards the work The dist. 
which the blank is fed into the machine is determined by an adjustable stop on 
either side of the rolls. On the rolls making their return motion they seize 
the heated rod or blank, and point it and return it to the side of the rolls at 
which it was introduced, the eccentric grooves in the rolls first acting upon the 
stem near the head, from which part they gradually shape it:to the point. The 








divisions or parts, and to unite those parts by suitable fastenings, so as to form 
as solid, strong, and firm a chair as if it were bolted, screwed, or glued together, 
according to the ordinary method of construction. 


Class 8—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparatwns, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelti 


lateral sp g of the metal during the pointing is prevented by 4 collar or 

flange on the end of one of the rolls working against the end of the other roll.— 

Not proceeded with, 

153. M. ALLIES, Norfolk-road, Islington, “ Holder or fastener for shirt studs, 
brooches, &c.’’— Dated \7th January, 1866. ‘ 

The objects of this invention are to admit of the-holder or fastener béing put 
in or taken out of the button hole or holes with facility combined with ‘perfect 
security. These objects are attained whether the invention be applied to studs, 
brooches, or other personal ornaments. In carrying out the invention the 
patentee makes the holder or fastener of any size required, and of any form, 





4 I, 

Glass, Pottery, Cements, Paint, Paper, Manures, dc. 

297. C. Douauty, Lincoln, * Apparatus for distilling the grease of cotton seed 
oil, &c.”—Dated Wth January, 1866. 

In carrying out this invention the inventor employs superheated steam in 
the following manner :—In conjunction with a perforated coil or coils at the 
bottom of the still by which the superheated steam is blown in among the grease, 
he employs other coils within the still and near the top thereof. These coils 
also contain superheated steam, but are unperforated, and the superheated 
steam first passes through the upper or unperforated coils, and then into the 
lower or unperforated coil or coils, from which it escapes as above described.— 
Not proceeded wtih, 

300. W. R. LAK, Southampton-buildings. Chancery-lane, London, “ Working 
and treating india-rubber, gutta-percha, &c.”—A communication.—Dated 
3ist January, 1866. 

The patentee claims the method or process of treating india-rubber, or other 





with a p for the whole oblong form, rounded at the ends, The neck 
or shank he makes the length and width required, flat or grooved, hollow or 
solic, one end of which (by a way well known) he fixes to the width placed 
lengthwise in the centre, and flush with the edge or one end of the holder. The 
other end (by a way well known) he fixes to the centre or any other part 
underneath the stud, bruoch, or other personal ornaments. 
154. F. PRESTON, Manchester, “ Apparatus used in the manufacture of steel 
tron.”—Dated \7th Jan , 1866. , . ¥ = 
The First part of this invention consists in introducing a jet or jets of steam 
near the top of the mouth of the converting vessel used in the manufacture of 
steel and iron by the atmospheric process. The Second, part of the invention. 
consists in the introduction of pheric air into’ the ashpits of reverbera- 
tory furnaces, or into the furnace, which air the inventor introduces from’ the 
collar or passages under or contiguous to the said reverberatory furnaces by 
suitable air passages, which are so placed as to cause the of air to 
impinge upon such parts of the fire as will best assist com>ustions The third 








158 J. BANFILL, Walworth Common, “ An improved coal scuttle."—Dated ¥ith 


which the : 
beyond the edge of the 
scuttle, and bringing the two arms of the handle down tuereto, and fastening 
them thereon, so that by pressing the handle backwards, the lid or cover rises 
upwards on its hinge or bearing ; handle being brought to its uppermost 
position causes the lid or cover to close upon the mouth of the scuttle. 
161. E. COTTAM, Battersea, “' Hydraulic presses.” —Dated \7th January, 1866. 
This invention consists in the combination of a central su 
hyéraulic speed ram of com vely small diameter, with one, two, or more 
hydraulic rams of greater . The action is that speed is first gained 
from the small speed ram, and then followed by power from the larger power 
ram or rams, the object being to obtain speed at the early part of the stroke.— 
Not proceeded with. 


162, anne” ANDERSON, Coventry, “ Refining sugar.”—Dated 17th January 
This invention consists in the employment of sulphate of tin in treating 


syrups of sugar, and in neutralising the sulpbate of tin after treating the syrups 
by an alkaline earth.—Not proceeded with. 








164, H. E. and L, ABENHEIM, Red , London, “ Watch or time-keeper 
Sor watchmen.” —A communication,— Dated ith January, 1866. 
ding to this i the watchman is intended to carry a small 


portable time-keeper or watch, to which a tell-tale is to be adapted, and he 
will find at each station a key with wards or projections, with which alone he 
is enabled to act on the tell-tale, and thereby register the exact time at which 
he visited the station.— Not proceeded with. 
170. J. WILLIAMS, Great Sanghall School, near Chester, “ Sheets, plates, or 
apparatus to facilitate improvement in handwriting.”— Dated \8th January, 
866. 


1866. 

This invention consists in the employment of a number of head lines with 
perforated spaces between them at regular intervals, through which the lines 
ina copybook or on a slate, or other article which are to be written upon or 
exposed.— Not with. 

171. F. COLE, High-street, Marylebone, “‘ Lithographic presses.”—Dated 18th 
January, 1866. 

The patentee claims the construction and arrangement of lithographic presseg 
in which a roller or rollers, traversing to and fro over a lithographic stone, is 
employed in taking impressions, while the said roller or rollers is or are tra- 
versing in one or both directions. 

172. W. SUMMER, Manchester, “‘ Apparatus employed in casting metal tubes and 
other articles.”— Dated \9th January, 186%. 

This invention refers more pete to casting brass tubes, and the First 
part of the invention consists in conveying the crucible from the furnace to the 
moulds and from one mould to another on a truck with wheels. The patentee 
also supports the crucible on trunnions which are gradually raised, as the 
metal is poured out by cams or screws, or other mechanical equivalents, so as 
to keep the lip or edge of thecrucible atall times at the proper level above the top 
of the mould; or the erucible can be swivelled on trunnions coinciding with the lip. 
The ‘Second part of the invention relates to the moulds, which have heretofore 
been made of two separate parts secureu together by clamps or bridles. He 
now proposes to connect the two parts of the mould by hinges, and he secures 
them together by an improved arrangement of pins and studs or cottars, or by 
swivel bolts or bridles. The last part of the invention consists in certain com- 
hinath 0 hinery for supporting the moulds, and in apparatus for cooling 
them when the casting has been removed, thereby economising the manual 
labour hitherto required for performing these operations. 

174. A. BENNETT, Birmié m, “ Apparatus for giving motion to hand and 
other fans.” —Dated 19th January, 1866. 

This instrument or apparatus consists of a circular case mounted upon a base 
or support. In the axis of the case is a horizontal spindle carrying a toothed 
wheel, to which rotation is given by along coiled spring, similar to the main 
springs Of clocks and roasting jacks. The said toothed wheel gears with a 
pinion on a spindle parallel to and below that already described. On the said 
lower spindle is a toothed wheel, which gears with a pinion working freely on 
the front end of the spindle carrying the first named toothed wheel. Connected 
with, and in front of, the hollow pinion working freely on the end of the main 
spindle is a plain or balance wheel, nearly a8 large as the case of the instru- 
ment, The rotary motion of the last-named plain or balance wheel is con- 
verted into an alternating rising and falling motion in the fullowing manner :— 
Crossing the said wheel nearly in the direction of a diameter to the said wheel 
is a lever jointed to one end of the framing withim the outer case. In the said 
lever is a longitudinal slot, in which slot a roller or stud on the large plain or 
balance wheel described works, and the motion of the said wheel communicates 
a rising and falling motion to the lever. The free end of the lever is bent at 
right angles to the other part, and the extreme bent end passes through a slot 
in the edge or cylindrical surface of the case. The end of the lever projecting 
through the case carries a small clamp and clamping screw. By means of the 
said clamp and screw the open hand fan or other fan is fixed to the instrument. 
The lever carrying the fan is pressed upwards by a sprinv, which, when the 
fan is fixed to the instrument, presses the lever upwards with a greater force 
than that with which the roller or stud presses it downwards, and the instru- 
ment remains at rest. On the fan being fixed in the clamp, its weight presses 
down the lever and starts the instrament; the large plain or balance wheel is 
thereby allowed to rotate, anda rising and falling or reciprocating motion is 
given to the fan, similar to that given to it by the hand, 

175. J. SHEKLETON, and J. W. GIBSON, ‘‘ Pumping engines for feeding and 
forcing fluids.”—Dated 19th January, 1866. 

This invention consists in the employment of a cylinder in which a piston is 
fitted to move freely; this piston is constructed with a proportionally large 
piston rod on one side (passing through a stuffing-box or collar in the cylinder 
cover), so that there is a difference of area on opposite sides of the piston; and 
if, an equal pressure per unit of area be applied simultaneously on each side the 
piston will move in the direction of the side to which the rod is attached. 

179. M. JACKSON, Curtain-road, “ Ui ."—Dated \9th January, 1866. 

This invention consists in weaving into the piece of silk from which the gores 
which form the covering of the umbrella are cut a strip of work, about an inch 
wide, and composed of wool, hair, or other textile material which can be woven 
with silk, and will bear greater wear and tear than the more expensive 
material —Not proceeded with. 

180, W. PARSONS, Brighton, *‘Rack pulleys for roller blinds for windows.”—~ 
Dated 19th January, 1866. 

This invention relates, first, to rack-pulleys of the ordinary construction in 
which a spring takes iuto the teeth of arack; and, secondly, to a mechapical 
arrafgement designed as a substitute for, and to serve the purpose of, a rack 
pulley, but formed without a rack. The following are examples of the means 
by which this invention may be carried into practical effect :—First, as regards 





‘the construction of pulleys with racks and springs, the improvement consists in 


so making the piece of metal to which the grooved roller is attached that the 
back and top part thereof shall take into the teeth of the rack, which may be 
of the ordinary kind, and to the bottom part of such roller piece the inventor 
proposes to affix a spring with its point downwards, and pressing against the 


to-} teeth of the rack, the useof this spring being to keep the top part of the 


aforesaid roller piece closely pressed into the teeth of the rack. By thesemeans 
the strain is thrown on the roller piece, instead of upon the spring, as heretofore, 
at the same time by pulling the said roller piece outwards, the roller may be 
slidden upwards without requiring to be first removed from the rack piece, as is 
now the case. And as regards the congtruction‘of rack-pulleys without racks, 
as referred to under the second head of these impr , the following isan 
example of the construction thereof:~The inventor forms a plain piece of 
metal, glass, porcelain, or other material, without a rock, and upon this he 
places a sliding piece of any suitable material, so formed as to carry by its outer 
end an ordinary roller for the cord of the blind to pass over. Upon moving the 
said sliding piece downwards, supposing the rack pulley, as it is termed, to be 
fixed to a window frame, immediately that the cord is pulled tight the effect 
will be to cause the slide to bind upon the piece upon which it slides at opposite 
points, that is to say, by the top edge of one side and the bottom edge of the 
opposite side, by which the pulley will be firmly held without the aid of a rack 
or other similar mechanical arrangement. By relieving the strain of the cord 
on the pulley the slide may be readily moved upwards.—Not proceeded with. 
183. H. DEAN, and G. A. WHEELER, Wood End, near Fareham, “ Penholders, 
—Dated 20th January, 1866. 

This improved penholder consists of a hollow tube, which can be made of 
metal, glass, or any other material, and of any convenient shape and size 
There is an india-rubber spring within the tube, such spring being placed in 
such a position that the pressure of the fore finger or thumb when in use may 
be readily applied thereto. In the bottom of the tube approaching the nibs of 
the pen is a small aperture (or there may be more than one aperture) of such 
dimensions that, when the spring is pressed, as to admit a sufficient flow 
of — — the holder to the paper without the danger of blotting.—Not pro- 
ce 
184. G. TANNER and G. PARKES, Lambeth, ‘‘ Producing theatrical or stage 
tllusions.” —Dated 20th January, 1866. 

This i jon has refi to the production of a novel and beautifal 





























Ave. 31, 1865. 


THE ENGINEER. 





169 - 





theatrical or stage illusion, intended to represent a fall or shower of water, or 
oe Ne et eens es iene ee of a series of bright and 
ce being to known ° 


burnished wires, preferenc that as wire flatting, 
coloured as may be found desirable in practice or fancy, said wires being 
extended between and or fitted or arranged in such 


uf motion 
the apparatus, whilst a powerful light, such as the lime light, is thrown or 


directed on to the front of the said wires, whereby the appearance of 





water is produced. 

185. W. J ths 4, Pack aa lane. London. “ Gas burners.” 
—A communication.—Dated 20th January, 1866. 
A ding to this invention it is preferred to form a gas burner in two 





fitting together. The lower part of the burner passes into the gas pipe, and is, 
OF ee a re “tie tae poe Goomeh Oo iaterel ieee 
tien within the y gas 
oy other or pes daw tw) burner, ‘which is of the usual construction, but 
is formed with a larger orifice than the inner one By passing through the 
internal orifice the pressure of the gas is reduced before it reaches the flame or 
point of combustion, and when a very steady flame is required, the chamber 
between the inner and outer orifices of the gas burner is fitted with an inter- 
cepting layer of cotton, asbéstos, metal filings, wire gauze, or other similar 
materiale for the pas to pape Crongh before ts repthes the potas of combustion. 
wi 


—WNot 


188, W. E. NEWTON, Chancery-lane, London, “Machinery for pressing and 
. hat bodies. 


troning .”"—A communication.— Dated 20th January, 1866, 
This invention consists in the employment or use of a rotary hat block in 
connection with irons heated and properly weighted, so that the irons will 
bear or press upon the hat so as to iton or press all parts of the same and 
make it conform to the shape of the block. The invention also consists in 
heating the irons by means of gas, whereby the trouble and delay attending 
the use of heaters for that purpose are avoided, as well as the use of a fire for 
heating the heaters, which is oppressive in warm weather. P 
190. W. E. GEDGE, Southampton-buildings, Chancery-lane, London, “ Careening 
basin or graving dock.”—A communication.—Dated 20th January, 1866, 
The principle of this investion is based upon an assemblage of sheet iron 
tubes supporting a bottom and an open work flooring or lower deck, which can 
be immersed without any resistance when the piston is drawn along within 
the tube, so that it fills with water, and which emerges so soon as the piston 
driving out the water causes a vacuum. The water introducing itself into the 
tubes gives weight to the detriment of the resistance drawn from it by the 
piston, and regaining its power under the action of the piston which forces out 
the water and restores the vacuum and the power which was lost. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 

( From our own Correspondent. ) 

Tue IRon TRADE: On ’Change in wpe ayy | and Birming- 
ham : Reports of the Different Members of Trade: Improve- 
ment only slightly marked: Trijfling Increase through the 
Stoppage of the North of England Works: Complaints of Low 
Prices—PiG Iron: Continued Firmness: Price of Good Pigs— 
ANOTHER PROPOSED ‘*‘ ARRANGEMENT:” Mr. J. B. Dickinson of 
the Milifields Ironworks—Coat TRADE: Improving—HARDWARES: 
Localities Mentioned : Improvement—SvusPENSION IN BIRMING- 
HAM — OPERATIVE GUN Makers, &c. — THE GOVERNMENT 
Works — GLoucesTER WacGon Company — STAFFORDSHIRE 
WHEEL AND AXLETREE COMPANY—DEFRAUDING A SOUTH Srar- 
FORDSHIRE FikM—SouTH STAFFORDSHIRE WATERWORKS CoM- 
PANY— WOLVERHAMPTON GAS COMPANY, 

THE iron a eae of — e+ soeranngg = 4 East 

Worcestershire are only improvi slow degrees. e reports 

brought to Birminehite pa rian d (Thursda ) by the different 

members of the trade named, who assembled there, showed that 
whilst credit has improved considerably by the reductions that 
have taken place in the price of money, still the orders that have 
come to hand are, as yet, when distributed over the whole trade, 
very slightly felt. e past week has not resulted in more speci- 
fications coming to d than were received during last week. 
Where makers insist upon maintaining rates that yield a reason- 
able profit; and that cannot be abated if best iron is to be supplied, 
the improvement in orders, ‘as compared with the state of things 
three months ago, is not observed. Offers haye been received at 
such establishments at prices which show that very low rates are 
being accepted by some firms here. Numerous small orders are 
pee | received from Live’ l and also from inland markets 
which have usually obtained their supplies from the Middlesbro’ 
district. So little, however, is being with customers of the 
north of England houses, that there was much said yesterday in 

Birmingham, and aiso in Wolverhampton on Wednesday, upon the 

extreme depression which must have characterised the market if 

the Middlesbro’ firms had been fully on. Scarcely more than two 
days’ work a week would have fallen to South Staffordshire at 
this time in that event. No doubt is entertained of the success of 
the masters in that struggle. Instances are being mentioned of 
the timorousness of the reductions in the rate of discount, the 
escape of substantial firms having becn shown to be narrow. 
possible patience is now being displayed with firms whose long 
standing have inspired confidence in their probity; and very few 
disasters mure may now be feared. 

The comparative firmness“in the pig iron trade mentioned last 
week is maintained. The best general quality of forge pigs may 
still, however, be had at £3 15s., at which they were being offered 
= ate om in Wolverhampton and on Thursday (yesterday) in 

irmingham. 

Yesterday (Thursday) another proposed ‘‘ arrangement” was 
made known. The circumstances are fully set forth in the fol- 
lowing documents:— 

**Exchange Chambers, Wolverhampton, 24th Aug. 

“Sir, —The Perey 4 of the times and the heavy engagements of 
Mr. John Baldwin Dickinson, of Millfields and Wolverhampton, 
ironmaster, have compelled him to consult some of his largest 
creditors relative to his affairs. The result of their investigation 
will be seen by a perusal of the copy document enclosed, bearing 
their signatures. We have accordingly pre; a deed for carry- 
ing into effect the arrangement pro for payment of ten 
shillings in the pound, and it has been duly executed by Mr. 
Dickinson, Encl you will receive a form of assent to the deed, 
which we shall be obliged by your signing and sending to us at your 
earliest convenience. e next paragraph sets forth reasons why 
the assents should be sent in at once.|—We are, &c., 

“ H. and J. E. Underhill, Solicitors,” 

*‘We the undersigned, being creditors of John Baldwin Dickin- 
son, of Wolverhampton, in the countyjof Stafford, ironmaster, 
having investigated the accounts laid before us this day, are of 
wanes that it is desirable for the benefit of the creditors generally 
that they accept a composition on their respective debts of ten 
shillings in the ua payable as follows:—One shilling on each 
the first day of ber, the first November, and the first Decem- 
ber next; two shillings and sixpence on the Ist of March, 1867; 


two shilli and sixpence on the Ist of June, 1867; and two 
shillings on the 1st of September, 1866, 
“HH. O. Firmstone, 
“N. Neal Solly. 
**22nd Aug., 1866.” ** Caleb Bloomer.” 


It will be remembered that the Millfields Ironworks, near Bil- 
ston, passed into the hands of Mr. Dickinson a few months ago by 
virtue of a deed of arrangement between Mr. Rose, the previous 
occupant, and his creditors, whereby Mr. Dickinson and Mr. 
Harvey, jun., of the Potteries, were to have the works at a valua- 
tion, and pay the ereditors: pro rata. That valuation is said to 
show four shillings in the pound. Soon after that arrangement 


: was come to.Mr. Harvey, who is a nephew of the defaulting 


banker of that. name, became insolvent. At the time of the 
arrangement.between’ Mr. Rose and his creditors Mr. Dickinson 
was connected financially with that ironmaster, and his claim upon 
the estate was understood to be set down at about £15,000. There 
have been few “* mts” that have led to more discussion 


. throughout the iron trade in South Staffordshire than those here 


mentioned. Messrs. Firmstone, Solly, and Bloomer are entered 
in the deed as trustees, to realise in case of default of any one of 
the instalments. 

There is a little more being done in coal than at the close of our 
last, and prices are tolerably firm. 


+ is now more observable in the hardware trades of | 


Tm; 

the West Midlands. The advices from the northern home 
markets are of an encouraging of th 
country a trade is doing. i ] 
almost enti to the reduction in the Bank rate of discount, th 
further lowering of the rate last Thursday having tended sti 
more to increase the supply of orders, and to restore trade to its 


normal condition. it be this general amelioration, 
there is nothing note of the different industries 
carried on in Birmingham, Wolverhampton, and other portions of 


on in 
the district. In the first-named town the only complaints loudly 
made are those of the gunmakers and the fancy trade houses, As 
regards the next place of importance (Wolverhampton) we may 
report that activity pervades. all the leading b es, the tin- 
plate and the japanning trades in . At Bilston much 
more is stirring; Wi locks are in larger d : 
industries of Darlaston are in better condition; and at Wednesbury 
all the artisans are in full employment. At Dudley there is more 
stirring at the ironfoundries; the anchor trade there and at Tipton, 
Westbromwich, and Stourbridge, is tolerably healthy; and in 
other of the Black Country the reports are equall 
favourable—in fact, they all indicate that the s tion whi 
has for so long a time been observable is at last passing away. 

The Birmingham operatives of all classes held high holiday on 
Monday, on account of the great reform demonstration there. 
Some of the men are now joining the Reform League in whole 
establishments. 

Messrs. Woolf and OCo., fire-proof safe and iron bedstead 
makers, of Moseley-street, Birmingham, have suspended payment. 


a creditors have not yet yh maid ting in 
e operative gun-makers of Birmingham held a meeti 
that town last week ‘to consider the present alarming state of the 


gun trade there.” There were seven hundred men present.. The 
resolutions which were will show the tone of the meeting. 
They were as follow:—‘“‘ in the firm opinion of this meeting 
the Government, by becoming the almost entire manufacturers of 
small arms and implements, has caused great distress and suffering 
in the trade; and this meeting enters its solemn protest 

st the taxes of the country being so employed, as contrary to 
the adopted principles of free trade with foreigners; and such a 
monopoly by the executive, instead of ing out the principles 
of arms being supplied after open ae xp by contract at 
home, by the cheapest manufacturers, who make by hand every 
article at less cost, and more serviceable, is unjust.” ‘That, as 
the best means of inducing the War Department to alleviate the 
distress in the gun trade so long endured, this meeting pledges 
itself to agitate the question until the Government redress their 
grievances by really and thoroughly throwing o to competition 
the manufacture of small arms, and il the Government 
factory within the intended original limits, and not have, as at 
present, the entire manufacture of small arms, at a higher cost, 
as shown by the returns of 1864—5, which stated that ape 
wrenches cost at Enfield 1s. 54d., and by contract in Birmingham, 
Is,, being 5}d. less.” ‘‘That this meeting believes the ow 
remedy is in the co-operation of all persons in Birmingham, . 
nesbury, Darlaston, Westbromwich, and other districts where the 
various materials used in the manufacture of small arms are made, 
as well as every person (sic) employed in the production of imple- 
ments.” Pardoning the inaccuracies in the games, these re- 
solutions show that the operatives engaged in this branch of manu- 
facture are suffering seriously from what they term ‘the 
oppression of their own Government.” Asa matter of course the 
masters must have been affected before the men, and when this 
also is considered the subject becomes one that cannot be passed 


by lightly. 

The Gloucester Wagon Company (Limited) have issued their 
report for the last -year, and it is very satisfactory. During 
the six months a large amount of work was done for cash sales, 
887 wagons were bought and sold on deferred payment, and 308 
were built and let on hire, The iage and wagon stock now 
consists of 7,062 narrow gauge wagons, broad gauge wagons, 
and ninety-three narrow gauge iages and break vans, this 
number 5,525 vehicles are sold on deferred payment, and 1,659 let 
on hire. The whole of the wa at work, The dividend 
will be at the rate of ‘ten per cent. per annum, after whtich there 
will remain a balance of £6,642 13s. 7d. Of that sum 3,000 will 
be placed to the guarantee fund, and £3,642 13s. 7d. carried to the 
next account, 

The Staffordshire Wheel and Axletree Company (Limited) held 
their first ordinary general meeting in Birmi this (Friday) 
morning. The report showed that up to June 30th the profits 
amounted to £1,132 6s. 8d., which t it was decided to carry 
forward to the credit of the next year’s account. 

One of the large South Staffordshire firms—Messrs. Russell and 
Co., Crown Tube Works, Wednesbury—have been embezzled to 
the amount of over £1,000 by their London agent. He seems to 
have committed his frauds with remarkable ity, but was 
detected last week, taken before Sir Robert Carden at 
the Mansion House, and remanded for the p tion of evid 

The South Staffordshire Waterworks Company will pay a divi- 
dend of 4 cent, . 

The Wolverhampton Gas Company have paid a dividend of 10 
per cent. per annum free of income tax. 











WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

THE Iron TravE: Increased Confidence: A Good Autumn Busi- 
ness Looked Forward to : Stocks Low: The American Demand ;: 
More Rails for India—Pta@ Inon : Better Inquiry for Cold Blast 
—TuHE Tin PLATE TRADE: Works well Employed -Toe STEAM 
AND Hovuse Coat TRaApES—THE NEATH AND BREcOoN RAILWAY 
—COMPLETION OF THE PEMBROKE AND TeENBY RAILWay— 
CarpirF Gas Ligut anD Coke Company—In re J. WRIGHT, 
CoLLrery ProprieToR— HALF-YEARLY MEETING OF THE COLE- 
FORD, MonMOUTH, AND Usk Rartway ComPpANY—HALF-YEARLY 
MEETING OF THE Newport WATERWORKS ComMPANY—GENERAL 
MEETING OF THE GLOUCESTER WaGcon ComPpany—EmPLoy- 
MENT FOR CORNISH MINERS IN SOUTH WALES. 


THE feeling of confidence produced by the reduction in the rate of 
pulibe qoynepen tung se epeiiietst wath dich ghanaey Sepiie 

ies appear no to i gloomy despon- 
dency which has affected trade since the commencement of the 
panic. The reaction that has taken place has not been as yet to 
any great extent; in fact it could not reasonably be ex; that 
a great improyement should, at once take place, and owing to the 
stringency which has prevailed in the rates for discount, it will 
take some time before active commercial operations can be resumed. 
Besides, buyers are limiting the giving out of specifications as 
much as possible in ‘consequence of the of a further 
reduction in the price of money, which is not unlikely to take 
place within ar At present the circumstances surround- 
ing the iron trade indu 








secured for South Wales. No change worthy of note has occurred 
since last in the demand for pig iron, éxeept for old b! 
aes Sa vere Other descriptions are dull, and business 
t. : ; 
The tin works are moderately employed, and now that the 
money matket has become easier it is that the recent 


5 


slight im ent in the inquiry will get still more animated. 
ere is a considerable foreign business in steam coal, 
notwithstanding that the continental war is la; in abeyance; 


in orders are coming in almost as freely as a month since. 
In the home trade business is likewise brisk; and the colliers are 
actively employéd. The house coal demand is more active, 


es ly on sage, ber gee . 
e works on the Neath and Brecon Railway have been finished, 


and the formal ope’ of the line for traffic is fixed to take 
on the 13th of September, When this line is there be 
and Swansea and 


a direct railway communication between 
Liverpool and the North of England, which be of great advan- 
tage to the commerce of the two first-named ports and the iron and 
coal trades of the district. 

Another Welsh line, the Pembroke and Tenby Railway, has also 
+5 = <7 and passed, and Tuesday next is fixed for opening 
it for traffic. 

The fifty-ninth half-yearly meeting of the ietors of the 
Cardiff Gee Light and Oke mpany was held on Tuesday, Mr. 
W. Bird in the chair. The proceedings and report of the directors 
and an abstract of the accounts for the past -year eo 
read, a dividend at the rate of 10 per cent. per annum of old 
shares, tA elma we wah: the new shares was declared. 


At the Bristol Bankruptcy Court on Tuesday, in re J. Wright, 
colliery proprietor, Swansea, the apo oe obtained his 
after a‘ brief examination F Mr. Hei who oppbered for 
on cranes, Sane ware. gee he had no obj to the discharge 

‘ ; 

TE half-yearly meeting of the shareholders of the Coleford, 
Monmouth, and Usk Railway, was held on mae at the “ee 
Head Hotel, Newport, Mr. Crawshay Bailey, M.P., in the chair. 
The me, which stated that the t Western Railway Com- 
pany had duly paid the preference and rent charges for the ‘/half- 
year, and recommended a dividend on the ital at the 
rate of three per cent. annum, ‘was; on the tion of the 
chairman, unanimously adopted. A vote of thanks to Mr. C. 
Bailey for presiding terminated the business of the meeting. 

The proprietors of the Newport Waterworks Company held 
their -yearly meeting at the company’s offices on Monday 
Mr. J. Lawrence in the chair, when it was unanimously reso! 
that the guaranteed interest at the rate of 6 per cent. per annum 
be paid upon the preferential shares, and that a dividend at the 
rate of 6 per cent. per annum be declared on the original capital 
for the past half year. Some discussion took ‘relative to a 
statement made by the medical officer of the of Health in 
his report as to the purity of the water supplied to the public, to 
the effect that if samples of the water were placed in bottles and 
e to the light for two ‘or three days it smelt and became 
offensive. Dr, is added, “ This is an unfailing test of the 
presence of an amount of organic matter that. ought not to exist 
in drinking water.” ‘The chairman produced six bottles containing 
water taken from six different perta of ‘the town. It had been 
exposed to the light, air, and sun since the previous Thursday, and 
it was quite pure and wholesome. 

The g ting of the Gl ster Wagon Company was held 
on Tuesday, Mr. R. Potter in the chair. The east aatek that 
during the past year a large amount of work had been done for 
cash sales, and in addition te this 887 wagons had been built and 
sold on deferred payment, and 308 had been built and let on hire. 

e Ah ye ‘on stock belonging to the g¢om now con- 
sisted of 7,184 _ es, viz, 7,062 narrow gauge, of 
gauge and 92 narrow gauge carriages brake vans, 
this Saale 5,525 vehicles were sold on deferred payment, and 
1,659 were let on hire. After providing for the Ennai nd and 
maintenance funds in the usual way, and paying a dividend at the 
rate of 10 per cent. per annum, there remained a balance of 
£6,642 138. 7d. to be disposed of, On the proposition of the 
chairman the rt was adopted, and the following gentlemen 
Messrs. R. T, Smith, R, Potter, and E. 
Boughton. The chairman stated that'no director held ler, than 
300 shares, and their interest extended from that numbe: u 
1,250 shares. The retiring auditors, Messrs. R. Ho und H. 
Pike, were re-elected, and were complimented on the t manner 
in which rag bey discharged their duties. A vote of thanks was 
accorded to the chairman at the conclusion of the ess. 

Public attention is being directed to the sad condition of the 


miners of Cornwall, in co: of the s 
the Cornish — In South Wales there is 





= 


time in the mining districts of South wm an abundant 
employment. Experience has shown that the miners of Cornwall 
soon become very efficient colliers and ironstone workers. The 
corning of the cutie in Sess Geirieha ave aay Farm 2, to 30s. 
per week, an: 


ith a little previous crganjantion, and without tax upon the 
generosity of The country, the whole surplus ae ~ eo 
wall may speedily be placed in hi rem’ 
Wes Se ciel aon cue tance we can in f 
such a movement.” 


SCOTLAND—ITS TRADE AND OPERATIONS, 





WEEK — MANUFACTURED IRON— IRON AND IRON Goons Ex- 
PORTED DURING THE PAST WgEK—THE CoaL TRADE AND THE 
SHIPMENTS OF THE WEEK +THE GLascow Corroy MarxkeT— 
CoTron YARNS—PIECE AND, PRINTED Goops —SHIPBUILDIN 
IN THE CLYDE DURING THE PAST YEAR—~Tae Inonw Trape— 
LAUNCHES DURING THE PAST WEEK, 


e further reduction in the bank rate has had a fect. 
day (Wednesday) a few thousand tons were sold at 53s, 34. cash, 
closing buyers. s are as follow:—Pig iron, Mixed Nos. 
— = see: t aii te ed eee Se Shs 
0. 3; 8. 5 ‘0. 1, 64s,; Coltness, No. 1 
;G (at Ardrossan), No. 1, 60s. , 
The shipments of the week but not equal to those of 
the corresponding week of last year. and coastwise were 
as follow :— 
Ports. Foreign. Coastwise. Total. = ang 
eee ee ee 
Pott Dundas.. .. _- oe 197 we 197 - 65 
Bowling... .. «» 180 oe 185 oo 365 eo 130 
Greenock oe - oe _> ee _ oe 1,160 
Ardroman .. .. 1,700 - 2944 oe 4,104 + “4818 
TrOOn cc ce os _ oo =~ ee - ee 30 
Ayr “7 = o 340 ory 340 oT 70 
-* .. 1075 oo 772 o 1847 1 
Leith 1c oe oe 8,626 ee 15 ee 8,701 oe 
Alloa & Charilest’nt -_ -_ = o 106 
Bo’ness$ .. «2 +. 124 ee 2 oe ™9 oe 550 
oo se — «» Noveturn. .. -— or) 304 
Total «2 «. 8,160 «+ 5/790 o» 16,950 oo «16,980 
* Besides 200 tons sent to Leith for, 
t Besides 355 tons to Leith for 





In manufactured iron there is not much change in the market 


je ogee 
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“wagon of 24 owt., 11s. 6d. to 14s.; second qualities, per ditto, 


_ their production. 
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£8 per ton; second do, £7 103. to £7 

£8 58.; angle iron £8 to £9; plates, £8 17s, 6d. to £10 11s. 
Iron exported to the following ports last week:—From Glasgow to 
Bombay—castings, 6} tons; cast boiler, £1 10s.; do. pi 77 
tons; plates, .7 tons; wrought girders, £520 ; do. roof, 10s. ; 
malleable tie bars, 30 tons; eek. 814 tons; hoop, 13} tons; 
to Buenos a 20 tons; bar, 115 tons; castings, 2 tons ; 
cast, 1 ton; do. holloware, 14 tons; w: t 23 tons; 
galvanized, 53} tons; angle, 11} tons; tons; hoop, 1 


‘tons; to’ Cadiz and Oporto—pig, 69 tons; bar, 22} tons; hoop, 44 
tons; to Demerara—castings, 19; to Havre, pig, 300 tons ; to Hali- 
fax, N,S.—bar, 1,805 ; castings, £285 ; galvanized, £12 10s ; mallea! 
tubes, £23 ; sheet, £9; to ioe Video and Buenos Ayres—gal- 
Ined, 223 tons; to Montreal—pig, 50 tons; bar, 46}; cast pipes, 
7} tona ; to Picton, N.S.—pig, 106 tons ; bar, 63} tons; castings, £41, 
wrought bushes, £2 10s.; do. nails, £133 ; do. spikes, £62 ; nailrode, 
£12; shect, £67 ; anvils, £8 ; vice, £4 10-.; wagon wheels, £204 ; wire 
rope, £190; to Quebec and Moutreal—pig, 250 tons bar, 53} tons ; 
wroughtanchors andstocks, £196 ; do.. rivets, £60; do., tubes, 64 tons ; 
malleable, £14; hoop, 6} tons; to Rio Janiero—pig, 20 tons; cast 
pots, £14;, to San. Franci galvanised, 15} tons; ditto, screws 
and washers, £17 5s.; to St. John, N. B.—pig, 400 tons; castings, 
£117; wrought anchorsand chains, £281; to St. Thomas—castings, 
£40 ; wrought bars, £10; cast hollow-ware, £2 10s. ; to Tunis, &c.— 
cast sleepers, 340 tons. From Greenock to Bombay—cast sleepers, 
7984 tons; _ malleable tie bars, 200} tons; to Newfoundland—bar, 
74 tons; cast pipes, 119 tons; wrought anchors, 2} tons; ditto, 
pails, £18. .From Ardrossan to Montreal—pig, 1,270 tons; Nantes— 
, 160 tone. From Grangemouth to Dunkirk—pig, 890 tons; to 
dense—pig, 100 tons; to Rostock—pig, 100 tons; cast pipes, 
2 tons; to Rotterdam—pig, 325 tons. From Leith to Antwerp— 
pig, « quantity ; to Cronstadt—pig, 200 tons; to. Dunkirk, Ham- 
cure, Rotterdam, and Stettin—pig, a quantity, From Granton to 





—pig, a quantity. 

2 the transactions of the past week have been more ex- 
tensive, and busi bas b more animated both for home use 
and for shipping. Orders have been coming in more plentifully, at 
the following quotations: —Coals, main and common hard, for ship- 
ping per ton of 20 owt. laid down, 8s. to 93.; best splint, 83. 6d. to 

6d.; Wishaw housebold, for shipping: 8s, 6d. to 9s. 6d.; dross, 

old, best quality delivered, per 





laid down, 5s. 6d. to 8s. 6d.; house 


9s. 6d. to 13s. ; steamboat, per ditto, 10s. 6d. to 12s. 6d. The miners 
have gradually settled down to their work, and in most instances 
are working at tne reduced rate of wages 

The following advices of coal shipments, at the principal ports, 
show an amount rather below those of the corresponding week of 
last year. The returns are:— 











Same week 

Ports. Foreign. Coastwise. Total. last year. 
Tons. Tons. Tons. Tons. 
Glasgow .. oe «+ 2,137 oo «. 2,198 «2 ov 4,335 -2- ‘os 5,380 
Port Glasgow .. «+ — co es “— 20 cet = * oe ce 856 
Greenock .. .. 1,630 .. gs — ce ««,. 1,630 .. oe 2834 
Ardrossan .. «+ «+ 2,230 6 e+ 1,873 oe «- 4,103 5,242 
Irvine (two weeks) .. — eo eo 591 ov t: SOR se 861 
Troon .. .c- oo. cc 1,896 oo. oc 9,483 oo «- 10,749 .. 10,334 
Grangemouth .. .. 2,761 2. «2 — oe oe 2,761 oe «- 2,908 
Bo'ness 2c ae oe «240 oe oe 54S oe oe 783... oe 1,041 
Total ..  ..10,324 2 .. 14,628 oe 224,952 o 29,456 


Ooals exported to the following ports:—From Glasgow to - 
deaux—107 tons; to Buenos "Ayres—330 to Oiidiz and ner 
485 tons; to Callao—1,4/'0 tons; to Demerara totis ¢'to te 
Video, &c.—392 tons; to Picton, N.S.—10 tons; to St. Thomas— | 
165 tons; to Valparaiso— 854 tons, From Gregnock to*Bompay— 
126 tons; to Demerara—740 tons; to Newfoundland—5l} tons. 
From Ardrossan to Drano—204 tons; to Genoa—632 tons; to 
Nantes—150 tons; to Quebec—1,100 tons. 

Our cotton market has been more-lively since the reduction in 
= bank rate, but prices have shown a tendency in favour of 

uy ers. 

The cotton yarn market has been without animation since our 
last, but prices are without material alteration. Exported last 
week :—T wist, 3,8001lb., and £40 value; coloured ditto, 250 Ib. ; 
thread, vaiue, £1,887. 

Printed goods have been in very limited demand, there being few 
buyers in the market at present either for home use or for 
shipping. 

In piece goods we have had a very quiet market since our last, 

rices ruling in favour of the buyer. For jacconets, also, the inquiry 


to | not return to India till October, 





has been very limited, with a tendency to easier prices. We quote 
11eo’s 128. 3d. to 12s. Gd. ; 12%’ 143, to 14s. 3d.; 14%” 183.; and 
16””* to 21s. per piece. 

The second part of the vital sotial and economic statistics of 
Glasgow for 1865 bas just been published by the city chamberlain, and 
from it we learn that during the past year there have been 242 vessels 
built on the Clyde with a tonnage of 153,932 tons, the value of which 
exceed four millions sterling; it also appears that in their con- | 
straction upwards of 25,000 men have been employed, and allowing | 
that each mau supports another three individuals besides himself, 
it shows a population of upwards of 100,000 souls living by this | 
single branch of industry alone, altogether irrespective of the 
numberless cognate and ‘Teqentua industries which again derive 
their support from it. ' 

Although the Glasgow pig iron market (as will be observed in 
our quotations) is gradually improving in tone, the ironmasters are 
still keeping down the production, and we have as yet no additional 
furnaces in blast. The stocks in hand, as a matter of course, are 


_ getting considerably reduced. The malleable iron trade is also 


improving, and the works around Glasgow are gradually increasing | 


On Tuesday there was launched from the shipbuilding yard of 
Mesers. J. and P. Swan, at Kewin Dock, a fine iron screw steamer 
of’ about 100 tons, the property of L. Stewart, Esq., of Cole, and 
intended for the North Highland trade. ' 

Messrs. Barclay'and Curle on the 28th inst. launched from their 
building yard, Glasgow, a handsome screw steamer for Messrs. 
John Warrack and Co., Leith. ‘The vessel, which was named the 
Sutherland, is'225ft. in. length, 30ft. in breadth,and 16ft. Gin. in 
depth, is 810 tons register, and will be propelled by a pair of direct- 
acting engines of 135-horse power. , 








NOTES FROM THE NORTHERN: AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LIVERPOOL GAs CompANY—MANCHESTER Cotton SuPPLY ASSOCTA- 
TION—TRENT AND ANCHOLME RaILWAY—StatTe OF TRADE: 
Sheffield: South Yorkshire :‘Durham, &c.—Bo1LeR EXPLOsIONs : 
Runcorn .Hall—Nortu-Eastern District: Pile, Spence, and 
' Co.. (Limited): State of Trade: Steam Ferry for: the: Wear— 
HumBeER ‘TRONWoRKS ComPpANY—TRIAL OF REAPERS—TRACTION 
ENGINES'FOR RuSSIA—WATERWORKS: Brighouse : Carlisle. 


Tue directors of the Liverpool Gas Company haye declare] a divi- | 
| horse’s track. The height of cut is adjusted by means of a toothed 


dend of 10-per cént..per annum.. - wee 

At the last'meeting of the Manchester Cotton Supply Association 
a letter was’ read from 4 traveller recently returned from Eastern 
Persia, and eticlosing specimens of ‘cotton’ obtained in passing 
through the province of Kirman, and which were grown in three 
of its minor-divisions, Rawor, Kufsunjun, and Nok. A letter was 


‘ and stock is advertised for sale. All 





received “describing the ¢fforts made by the writer, who has just | 


returned from India; to improve the cultivation of cotton in that 
country, He has brought home some good specimens of cotton 
grown by himeelf at Lucknow, and he reports that acclimatised 


= 
New Orleans seed has been successfully introduced into several 
villages in Oude.. He expresses his firm conviction that a 
Sere ne be grown if suitable measures were 
and that if good government for the country were obtained it might 

enabled successfully to compete with America. The writer does 
,and he is anxious that his views 
should be fully understood by who have the power to aid him 
oh gaeaeee ns to procure larger and better supplies of cotton from 

ni 

In the home markets of Sheffield August is at best a dull month. 
The reduction of the rate of discount has, however, caused a feeling 
of relief in commercial circles, and on the whole orders are coming 
to hand a little more freely. Advices from the Continent are a little 


2'| more encouraging, but as yet the orders are small, especially from 


Germany. Some large houses have had good orders in hand for 
India during the stagnation, but they are now getting worked up, 
and though the advices are’a little more favourable, the orders are 
still sm: Some few firms have received moderate orders from 
Australia. In other directions there is no change. Duriug the week 
ending Saturday, there'was a fair demand for the London market 
for best classes of house coals, larly of Silkstone and Barnsley 
descriptions. The tonnage for the eastern counties, and places 
south of the 5 say oY has also been a full average for the season 
of the year. For Hull, Grimsby, and Goole the demand for coals 
for ey oye is also'very good, and prices are without alteration 
upon the rates of this day sen’night. The greater portion of the 
coke ovens in this district are roy employed, and those at most of 
thé collieries have orders which require them to send it off as fast as 
itis-made, Some new coke ovens haye got to work in theNesbrough 
Dale district. The inquiry for coke from Lincolnshire is very good. 
Theron manufacturers of Durham and Yorkshire are still uuable 
to. execute orders owing to the continuance of the dispute with the 
woekpotple. During the past week the strike of the forge and mill 
men has not undergone any material change.’ About ten days ago 
the union authorities suggested that ‘the’ settlement of the dispute 
should be left to arbitration, two on each’ side, and that if they 
could not agree they should select an umpire whose decision should 
be final, and should be accepted by the men. This proposal was 
discussed at a meeting of the manufacturers, but as the present 
strike arises simply from the masters’ inability to pay the recent 
wages, the matter is not one which the employers consider capable 
of being adjusted by arbitration. The masters sent a reply to this 
effect to the union officers. Meanwhile: a considerable number of 
the works are in partial operation.. The mills on the Tyne are all 
being ly carried on by means of underhand puddlers, foremen, 
and urers. This course has been adopted because the foremen 
have to be paid whether the works are on or not, while the labourers 
are not in avy union, and yo oe hardship is inflicted upon 
this body of men owing to the n which the unionists have 
taken. In several of the works the foremen have also been paid 
off, so that the mills are completely closed. Messrs. Fox, Head, 
and Co, Middlesborough, have made arrangements with the men, 
and commenced work on Monday, at a general reduction of 11 
per cent., subject to revision should the average reduction be less 
than 11 per cent., but not to bealtered if the average should be above 
that amount. The men at the Weardale Iron and Ooal Company's 
works are going iu at the reducti A ber of men in the em- 
ploy of Messrs. Palmer and Co., Jarrow, last week signed an agree- 
ment to leave the union, and to goto work at reductions averaging 
more than 10 perceut.; but on Monday they repudiated their agree- 
ment and declined tocommence operat‘ons. Themen attheother works 
pppoe to have made no advances towards beginning again. Thestrike 
of the blast furnacemen appears to be nearly terminated, as the men 
at the principal works in the district have consented to resume at 
day wages, which are considerably under what was paid before the 
stoppage. “The tonnage rates will be calculated from these. Messrs. 
Lloyd and:Co. have blown in their furnaces, the South Bank Iron 
Company has started again, and the furnace at the Tees Works will 
be in blast in a few days. The smaller furnaces have been mostly 
blown out, and will not“be’relighted ‘until trade is/in a more 
promising condition.’ Titus the number of hands required in the 
district will not be so great; and besides the loss from emigration 
tarns out to be very small. Offers of men iu any number have been 
received from Derbyshire. The prospects of the pig iron trade are 
far from cheering. 

As regards the north-eastern district we hear with regret that the 
estate of Pile, Spence, and Co. (Limited) is not likely to prove so 
satisfactory as was at first anticipated. ‘The large eugine facturies 
about Tyneside continue rather flat. There are few, if any, marine 
engines on hand, and the men at most of the works are kept 
employed building locomotives for India and the East, in the com- 

letion of orders which have been on hand. The Elswick works 

ave been the best employed this summer, especially in the ordnance 
department. The coal trade, gas, household, and steam, is keeping 
very steady, and the pits are at full work. The iron shipbuilding 
trade of the Hartlepools is falling off. At Messrs. Richardson, 
Denton, Duck and Co.’s (Limited) there are only a few hands 
engaged oo three-quarter time, their services being devoted to the 
finishing of a small screw steamer, which it is proposed to launch 
to-day. The otber vessels in the yard, in different stages of com- 
pletion, have been left in their unfinisbed state. Only one rolling- 
mill is in operation—that of the Hartlepool Malleable Iron Company, 
on the Milbanke estate. Since the re-opening of these works by 
Messrs. C. Hill and Co., of Stockton, a number of extra hauds 
have been put op, and the works are pretty brisk. The rolling- 
mills of Messrs. Kichardson, Denton, Duck and Co., at Middleton, 
are still closed; also those of Messrs. Pile, Spence, and Co., 





| which latter were closed through the lock-out, and there seems 
' as little prospect as ever of an adjustment of the differences 


between masters and men. The Milbanke Forge, belonging to 
Messrs. Proctor and Taylor, is also closed, and the plant 
ublic works, in fact, about 
the place are doing little or nothing; but it is to be hoped such a 
state of things cannot last long. “Hundreds of people in both towns 
are out of work, and business naturally is slack. At a recent mecting 


| of the town council of Sunderland, the Bridge and Ferries Com- 


mittee brought upa report on the subject of establishing a steam 
ferry on the Wear, from Messrs. Ure, Meik, and Clark, the engi- 


neers whom they had appointéd to examine the localities of the. 


existing ferry landings, and to recommend what course should be 
adopted. The report was not read or published, however, but was 
ordered to be’ printed, with lithographed plans, and sent to each 
member of the council. 

The official liquidators of the Humber Ironworks Company have 
made a call of £5 per share in addition to £20 already paid up. 

In the course of last week @ trial of reapers took place on the 
farm of Mrs. Simpson, Micklefield, in the presence of a large 
attendance of farmers and tlemen. The machines were prin- 
cipally from the stock of Mr. John Robinson, of Leeds. Con- 
siderable interest was exhibited, as most of the machines did not 
compete at the late York trials, were entirely new, and had never 
before been seen at work in the district. The interest centred in 
four of the machines, namely, Hornsby’s two new machincs (the 
self-swathing- and the semi-manual self-delivery, or side sheafing 
machines) ‘and Wood’s and Samuelson’s one-horse back-delivery 
machines, the two. former for large and the latter for small occupa- 
tions. The delivery-in the first-named machine is effected by three 
endless chains set with steel forks, travelling on a slanting platform, 
at the end of which are pulleys placed in a diagonal position. The 
swathe was fairly laid, tho treads lying all one way, clear of the 


quadrant. The next in order is a great novelty, being a combiaa- 
tion of the grated drop platform with the steel forked endless chain 
above described. The workman, pressing a treadle, raises the 
platform to receive the corn; when suffizieut is cut he allows the 
platform to drop. The endless chains, travelling in an oblique 
direction, enter between the slots of the platform and carry off the 
sheaf while the man is collecting a fresh portion of the crop. 


Mr. Barrell, of the St. Nicholas Works, [hetford, is making trac- | 


tion engines for the Russian Government. 





The ‘Brighouse Local Board has decided to obtain a of 
water from the ae Ceo pines could be ae, the Walia 
engineer, suggests t aid through Beacon-hill 
Railway Tunuel to Hi e, and thenve to a reservoir or cistern 
at Hove Edge (to the pressure 
9 ay he:town council of Carlisle has decided to go on 

the improvement of the old town waterworks, instead of adopt- 
ing a gravitation scheme, which a minority of the council desire. A 
letter was read at ‘the council from Mr. Burnet, of the Glasgow 
Waterworks, stating that a great amount of money was saved 
annually to the people of Glasgow in the matter of soap since the 
Loch Katrine water was introduced to the town. 





PRICES CURRENT OF METALS, 
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CopPpER—British—cake andtile,/ £ s. d. £8 @| £8. d, £ 8, d. 
PET TON cocvccccccceenee 86 0 0.. 0 O 0] 84 O 0.. 85 @ 0 
Best selected......... 89 0 0.. 0 0 0} 87 O O.. 88 0 
Sheet ....se00 91 0 0.. 0 0 0} 909 0 0... 91 0 O 
9% 0 0.. 0 0 0) 94 0 0.. 00 0 
Australian, per ton 85 0 0..91 0 0] & 0 0..99 0 0 
North 000. 000) 00060..000 
° 82°0 0.. 0 0 0) 80 0 0..-00 0 
Slab. for prod. 96 per cent. 80 0 0.. 0 0 0} 78 0 0. 000 
YELLOW METAL, per lb. seeeee| 0 0 74 ©O O 8%) O 074.. O 08} 

TRON, Pig in Scotland, ton......| 2 12 6 cash 216 6 cash. 
Bar, Welsh, in ecooee| 7 5 0.2. 715 Of 715 01. 8 0 0 
basceece | Oe Mos 68'S: 7: 0 6..°9' 8 8 
810 0.. 815 0} 810 0. 815 0 
6°68 0.. 610 0| 700.75 0 
1010 0.. 0 0 0] 1010 0.. 1015 0 
910 0.. 915 0} 910 0.. 915 © 
810 0. 815 0} 810 0. 0 0 0 
DUNES: seccccscndovcesese 1010 0.. 11 5 O} 1815 0. 12 0 0 
LEAD, Pig, Foreign, per ton....| 19 10 0.. 0 O 90] 1810 0.. 1815 0 
English, W. B......scccesee | 22 5 0.. 22:15 0) 20 5 0.. 2010 0 
Other brands ..........0-..| 20 0 0.. 20 7 6| 19 0 0..19 5 O 
milled 2110 0.. 0 0 0} 200 0.. 0 00 
Shot, patent... 24 00.. 0 0 0} 2210 0.. 0 v O 
Red or mini 22 0 0.. 0 0 0} 0015 0.. 000 
White, dry.. 31 0°0..82 0 0} 600.000 
in 29 0 0.. 32 0 0} 2610 0.. 0 0 0 
. W.B 2415 0..25 0 0] 23 00.. 000 
QUICKSILVER, per bot. ........| 619 0.. 7 0 0} 8 0 0.. 000 
SPELTER, Silesian, per ton......| 19 10 0.. 1915 0} 22 0 0., 22 5 O 
“English sheet ........e0000.| 27 0 0.. 0 0 0} 0 00.. 0 0 0 
White zinc, powder..........| 9 0 0.. 0 0 0) 000. 000 
STEEL, Swedish faggot . 000. 00 0/1400. 000 
OF vcccccccccccces 000. 0001500. 000 
TIN, Banca, per ton 440... 45 0} 410 0.. 411 0 
traits, 440... 000) 486.490 
Prompt 3 months 45 0.. 4690) 000. 000 
English blocks ..... 450. 0 0 0} 412 0... 4140 
MD scccvevacctace eves 460. 0 0 0} 413 0. 415 0 
Refined, in blocks.......0..| 4 8 0.. 0 0 0} 416 0.. 418 0 

f 225 sheets 

'$38O. 1 Tt 6.8 8 @ 
tie. 119 6 38 6.3 9 0 
$0 Os 60 EG 1 8 6.8 6 0 
118 0.. 119 O| 14 6. 115 0 

















PRICES CURRENT OF TIMBER. 
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1 . i866. 186 
Per load— £2 5. a2 || Per tesd— hry Ae» 
Teak ..0+++s+0+4530 O11 O/}12 O 13 10 || Yel. pine, per reduce C. 
Quebec, red pine .. 3 5 415] 310 4 15 | Canada, lst quality 17 10 20 0 18 020 0 
ellow pine... 215 310) 215 315 Qnd do... 12lvi4 0 13 01410 
St. John’s N.B.yel.. 0 0 0 0) © O O O || Archangel, yellow .12 013 0) 13 10 1410 
Quebec,oak, white.. 5 0 510) 5 5 6 0|/ St Petersburg yel.. 10 10 12 0} 11 O13 0 
ire +4 5 415) 310 410/|/ Finland ... .... 8 010 0| 8 61010 
Memel ...... -® 0 0 0] OO O O | Memel .......... 0 0 0 ()/10 015 0 
elm + 310 56 0/810 5 0 | Gothenburg, yel... 9 01010/ 10 O11 O 
Danisic, ork -310 6 0] 3.5 6 5) white 8 v » 0| 9 © 910 
+2 5 310] 215 310 || Gefle, yellow...... 10 01010 10 W111 Io 
Memel, fir +3 56 310/310 4 0 || Soderhamn ...... 91010 le] 91011 6 
Riga... ..... +3 5 390) 3 5 % 10 || Christiania,perC. 
Swedish ........++ 2.0 210/ 210 215|| 12%. by3 by 9$ 18 022 ©) 18 023 0 
Masts, Quev oy vipe 4 14 bie 610 810|| im yellow .... 
‘ Jl. p ee 2 5 0 6 0 | Deck plank, Dui 
haa he® of (6 000 0| penn tae OW 1 4 0418 
Lathwood,Dantafm. 5 0 6°0| 710 8 0 | Staves, per standard M, 
St. Peter’s7 0 8 0] 810 9 10 || Quebec, pip>... .. 80 085 6| 60 065 0 
Deals, per C., life, by fe Sin. | rage o| by puncheon 20 021 ¢| 13 019 0 
vec, whtsprace 13 lv tie crown 
StJohn.wht spruce 13 0 1510/13 015 0 || pipe........ } 202 0 210 0/200 0 220 0 

















Roman Raitway.—(From our Correspondent.\—Now that the 
war is over the Italian Government is making -xertions to secure 
the completion of the concessions of this undertaking. The coupon 
which became due on the obligations July 1st, 1866, is to be paid in 
further obligations; and the payment of interest on the obligations 
on and after January 1st, 1867, is to be guaranteed by] the Italian 
Government. It is calcujated that in January next year the com- 
pany will have 1,074} miles in operation. Yet with this goodly 
network, the company’s receipts are extremely feeble, and the con- 
a the helpless dependent of a Government almost as needy as 
itself. 


New Sreamsur, La Risposta.—Oa Thursday last La Risposta, 
a paddle-wheel steamer, built by Messrs. Batchelor Brothers, of 
Cardiff, for passenger traffic in the Bay af Naples, made her trial 
trip in the Bristol Channel, with complets success. The engines of 
La Risposta were manufactured by Messrs. Geo. K. Stothert and Co. 
the well-known marine engineers, Steamship Works, Bristol, and 
are constructed on the oscillating priuciple, are of 68-horse power 
nominal, cylinders 34in. diameter, 2ft. 9in. stroke, with tubular 
boiler and feathering wheels. The engines are fitted with all the 
latest improvements, are of the best workmanship, aud finished in 
the most perfect manner. During the tria), which lasted for twelve 
hours, the vessel attained a speed of 13} knots per hour, the engines 
making 48 revolutions, with 25\b. of steam and a vacuum of 27in. 
Messrs. Batchelor and a large party of scientific friends accompanied 
the steamer, and were much gratified with the speed of the vessel 
and the excellent working of the machinery, not a hot bearing or 
the slightest accident occurring during the whole trial. 


Heavy Guns in America. — The US. Army and Navy 
Journal, in the course of an article on. the casting of a 20in. gun 
for the Princeton, writes as follows:— But greatas has been our 
success in the manufacture of cast iron guns of large calibre, so that 
now we stand at the head of the world in naval ordnance, this 
should not make us forget that there are better materials for a gun 
than brittle cast iron. What we now need to strive for is a large 
calibre gun of steel or wrought iron, or, perhaps, a combination of 
the two, which shall stand the immense charges of powder neees- 
sary to make these huge calibres always decisive against any iron- 
clad the navies of the world may oppose to us. England might 
have kept pace with us, and, perhaps, even outstripped us, in naval 
ordnance, if she had not devoted all her time and money to the 
manufacture of wrought iron guos devised by engineers whose 
ignorance of first principles is abundantly proved by the failure of 
every English gun of large calibre that has yet been built, 
the Horsfal gun alone excepted; and that was built by 
an outsider, with no encouragement from the Government, 
That such a result should have occurred in a nation so justly cele- 
brated for its engineers, and unrivalled in the world for its mecha- 
nical appliances for the working of wrought iron in large masses, 
is certainly -very remarkable, The explanation is to be found in 
the fact of the adoption of the obviously erroneous system of Sir 


William Armstrong. But we must not expect that England will 
always cling to the Armstrong gun. Some day a clever engineer 
will arise to teach her how to use her vast hanical for 





the manufacture of wrought iron guns of large calibre, which may 
throw our heavy cast iron ordnance into the shade. It behoves us, 
therefore, to anticipate this almost inevitable result, and to provide 
against it.” It may comfort some of our readers to know that not 
more than three or four 2Uin. guns have yet been produced, so that 


most of the statements regarding 140 charges, &c. &=., which have 


reached this country, are merely so many evidences that, with all 
their practice with heavy ordaance, our American friends have not 
lost sight of the long bow. 
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Electricity. By. Ropert M. Fercusoy, Pu.D., of the Edinburgh 
vadtiteion.  W. and R. Chambers,” London aud. Edinburgh, 


1866. ” ; ‘ 
Tue present volume, belonging to “ Chambers’ Educational 
“Course,” is modestly put forward as. a work which 
“ aims at giving a popular and accurate view of the main 
“ principles of the science of electricity, and preparing the 
“way for the technical or mathematical study of them. 
This task it for the most part admirably accomplishes; 
but there are many portions of the work—such as the para- 
graph on the “ Application of Ohm’s Law,” and the section 
on the “Measurement of Current Elements in Absolute 
“ Units”—which may be read with interest, if not with 
advantage, by the more advanced student of electrical 
science, or by those who are engaged in its practical appli- 
cation. And we know of no work in the English language 
which could be studied with greater advantage by the 
beginner who has gone through a preliminary course of 
what we may term electrical recreations, and who pos- 
sesses some uaintance with elementary mathematics. 
In awarding this meed of ee we do not wish it to be 
inferred that the work is by any means as perfect as it 
might be rendered in a “revised,” “ corrected,” and per- 
haps somewhat “augmented” second edition; but simply 
that, in spite of certain shortcomings in theory, it is 
likely to be far more useful than the compilations, or crude 
collections of described electrical phenomena, with but 
little or no attempt at scientific generalisation, which have 
so long occupied the field of electrical literature. Here 
and there we observe some few traces of haste in composi- 
tion, or want of care in revision, which of course for the 
most part would disappear in any second issue. Thus 
(p. 9), the author ane my of “the poles of the stroking 
“ poles.” And (p. 18) referring to the declination needle, 
it is stated that “as the needle mws¢ remain horizontal,” 
the vertical resolved parts of the earth’s magnetism have 
no effect on it. In spite of the preceding statement that 
“ the resistance of the point upon which the needle moves 
“ counteracts the tendency to ‘dip’ and keeps the needle 
“ horizontal,” the reader might be inclined to exclaim, 
je nen vois pas la nécessité! It wouldhave been clearer and 
more explicit to have informed the student that the vertical 
constituents of the earth’s directive force are neutralised by 
the force of gravitation, the needle being poised, not at a 
point immediately above its true centre of gravity, but at 
a point sufficiently to the north of it to allow of the ten- 
dency to dip being thus counteracted. 

The only portion of the work which is fairly open to 
critical objection—and one which in our opinion needs to 
be recast—is that which treats of electro-statics. In this 
section, the analogy which has been established by M. 
Gaugain, Mr. F. C. Webb and others, between the induc- 
tive and the conductive circuit—the applicability of the 
laws of Ohm to the former as well as to the latter—is 
scarcely even referred to. This is a,great omission, forthe 
analogy in question constitutes a broad generalisation by 
which the study of electricity es an exact science is greatly 
facilitated. But in our view by far the greatest mistake 
in the present work is the adoption of the electrical theory 
which confounds together electricity and electrical force, 
and regards electricity as “a peculiar action which the 
“ molecules of matter, under certain conditions, exert on 
“each other.” We pity the unfortunate student who, 
accepting this theory upon authority, endeavours to recon- 
cile it with electrical fact, or to arrive by means of it at a 
physical comprehension of electrical action. Indeed we 
cannot help feeling for the author himself, as we witness 
the unfortunate collisions with the first principle of the 
equivalence of cause and effect into which this theory con- 
stantly leads him. How much better in fact would it be 
to have no physical theory at all rather than that which 
is su ood to be elucidated in the following extracts :— 

“ When glass is rubbed with silk,” says the author, “it 
“ becomes invested with a peculiar property, which gives 
* evidence of its existence by attracting (it is the ‘ property’ 
“which attracts) a pith-ball or any other light substance; 
“ and after contact has communicated this property to the 
“ball or other matter, repulsion takes place between them.” 
“These properties or affections, developed by friction, are 
* the manifestations of a force called electricity.” “If I rub, 
“ say six inches of aglass tube, I produce acertain quantity of 
“ electric force; if Irub twelve inches of the same to the same 
“amount I doublethe quantity; if I rub the first six inches more 
“energetically, I may give it twice the power it had before, 
“and then the original quantity would beagaindoubled. The 
“ quantity has reference to the number of particles electri- 
“ fied and the amount of charge lodged in each; the tension 
“has reference simply to the amount of force lodged in 
“each.” Now, in the course of the work, the author leaves 
us no room to doubt that he is well acquainted with the 
fact that the attractive force, and also the thermal equiva- 
lent, of the double charge accumulated upon the unit of 
surface are respectively, under similar conditions in each 
case, four times as great as those of the unit charge upon 
the unit surface, and twice as great as those of the double 
charge upon the double surface. In rubbing “the first 
“six inches of glass more energetically” the author would 
communicate to it a fourfold power, by doubling the original 

uantity of the “peculiar property.” The thermal or 

ynamic equivalent of a fourfold quantity of the “ force 
called electricity” upon four units of surface would be 
simply 4; that of the fourfold charge upou the unit of 
surface, other things being the same, would be 16, Here 
we have an effect. varying in the one case as the quantity 
of the “force” in action, and in the other case as the 
square of this assumed force; and a theory pee | of 
these and any other ratios between the “force” and its 
effect. In stating the fundamental law of the “squares of 
“the quantities,” the author prefers to say that the repul- 
sion or attraction: between two bodies is “ proportional 
“to the products of their electric charges;’ (which 
expression might at first sight appear to reconcile 
the theory to the observed phenomena), rather than 
“proportional to the square of the quantity of 
electricity in action upon the charged (unit) surface.” But, 





in another portion of the work, treating of “the effects of 
the galvanic current,” the analogical law is stated as 
follows :—“the heat developed in any conducting wire by 
“an electric current is proportional to the squares of the 
* .of the‘currents.” But the distinction between 
the effects due to the quantity of electricity, and those 
resulting from the quantity of electric force in action, is 
again ignored in the statement that “the quantity of 
“electricity passing in a current is estimated by the power 
“of the current to deflect the magnetic needle, by the 
“chemical decomposition it effects, or by the temperature to 
“which it raises a wire of given thickness and material.” 

The following extract from Dr. Ferguson’s work is of 
peculiar interest in relation to the British Association 
(1861) unit of electrical resistance, which is expressed, in 
accordance with Weber’s absolute electro-magnetic system, 
as a velocity of 10,000,000 metres per second, or as a length 
divided {by time—ie., 107 _™etre | 

seconds 

“ Definitions of electro-magnetic units.—In any absolute system 
the unit force is defined as producing unit velocity in a unit of 
mass in a unit of time. In the British Association system the 
unit “force” is that which is capable of generating in the mass of 
one gramme a velocity of one metre per second.” “To save 
explanation, we may look on gravity as constant, and as that at 
London (which produces in the mass of one gramme a velocity 
of 9°811 metres pef second), results being expressed absolutely, 
though the data giving them be local. The weight of a gramme 
is thus equal to 9°811 units of force. A unit of work is a unit 


1 
osii 
the weight of a gramme raised one metre, or a gramme-meter. 
A unit of heat is the quantity required to raise the temperature 
of one gramme of water at.its maximum density by 1 deg. Cent. 
According to Joule a unit of heat, when converted into work, is 
(at Manchester) capable of raising 423°5 es weight one 
metre. A unit of heat is, therefore, equivalent to 482°5 x 9°811, 
or 4155 units of work. 

“A unit pole is one which, at a metre distance, repels a 
similar unit pole with a unit of force. The mass of the unit pole 
is that of a gramme. Here only one pole of a magnet is referred 
to, the other being considered either to lie out of the way, or to 
be so similarly affected in the opposite way, as to act in combina- 
tion with the pole in question. A unit magnetic field is that in 
which a unit pole is repelled with a unit of force. At that part 
of the earth’s surface where the horizontal intensity is unity, 
the unit pole, if free to move in a horizontal plane, would acquire 
a velocity of one metre in a second. At London the horizontal 
intensity is such that the unit pole would acquire a horizontal 
velocity of 1°764 metres per second. 

A unit current is one which, in a wire one metre long, bent so 
as to form an arc of a circle of one metre in radius, or, which is 
the same thing, an are of 57} deg., would repel a unit pole at the. 
centre of the circle with a unit of force. The whole circum- 
ference of a circle, a metre in radius, is 6°2832 metres, and would 
consequently repel a unit pole at its eentre with 6°2832 units of 
force, If such a circle be placed in the magnetic meridian, the de- 
flection produced by it on a small needle at its centre, as in the 
tangent galvanometer, is due to the whole circumference, so that 
the strength of the current, measured by only one metre of it, 


of force overcome through one metre ; it is, therefore, 


forms only part of the deflecting force. A unit current 
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6°2832 
in a straight wire, measuring a metre, repels another similar unit 
current, one metre distant, with a unit of force. A unit mag- 
netic field repels a metre’s length of a unit current held at right 
angles to the lines of magnetic force with a unit of force. Hence 
in a unit magnetic field, a metre of a unit current, forming an 
arc of 574 deg., and held in the magnetic meridian, would cause 
a small needle at its centre to deflect 45 deg. 

“ How an electric resistance may be expressed as an absolute 
velocity.—Suppose, at any part of the earth’s surface, two rails 
are placed parallel to each other, so that the plane passing 
through them should be perpendicular to the magnetic meridian, 
or to the lines of horizontal force. We may thus place the rails 
horizontally, the one laying right above the other. Suppose 
now that a rod, standing vertically, connects these rails, and can 
be slid along without friction between them. Let the ends of 
the rails at either termination be connected with a rod of equal 
length to the slider, and let it be placed in the magnetic meridian, 
or at right angles to the plane in which the slider moves. Let 
this rod be bent so as to form an are of 57} deg. of a circle, the 
radius of which must be the length of the rod or of the slider, 
and let a small needle be suspended at the centre. There will 
be thus a complete conducting circuit formed by one rail, the 
rod, the other rail and the slider. Let the resistance, moreover, 
throughout this circuit be the same, whatever the position of the 
slider in the rails, or, which is the same thing, let the rails be 
perfect conductors. When the sliding rod is moved, it cuts the 
horizontal lines of magnetic force at right angles, and a current 
is induced by them in it, the strength of which is proportionate 
to the number of lines cut by it in a given time. The faster, 
therefore, the rod moves, the greater is the current, and the 
greater will be the deflection of the small needle. When it is 
moved with such a velocity that the needle deflects 45 deg., the 
current in the are has acquired the same power over the needle 
as the earth’s magnetism. ‘The current induced in the slider is 
in such a direction that the vertical action between it and the 
earth’s magnetism offers resistance to its further motion, and 
work therefore has to be expended to move the slider. The 
work expended in a given time, say a second, in moving the rod, 
is within the circuit equivalent to the electromotive force, or the 
work done in producing the current. If the resistance within 
the circuit which the electromotive force has to overcome in 
generating a current capable of causing a deflection, say of 
45 deg., be small, the velocity of the slider will be correspond- 
ingly small; if great, correspondingly great. The velocity of 
the slider thus measures the resistance of the circuit.” 

This certainly sounds somewhat abstruse, as an illustra- 
tion of the theory practically applied in obtaining the 
standards of electrical measurement; and we cannot be 
surprised that many practical electricians should have 
deprecated the adoption of Weber’s absolute units, as 
being of a character and magnitude ill-adapted to the 
requirements of telegraphy. But the system of absolute 
measurement, due to Professors Weber and Thomson, and 
applied by Messrs. Maxwell, Stewart and Jenkin, is 
fundamentally the most perfect, and, in the deductions to 
be made from it, the most true, of those which have been 
proposed. And, as our author observes, “the obtaining of 
“a material (standard) from an abstract or ideal standard 
“is nothing practically new, for our measures are got from 
“the length of the seconds pendulum at London, which 
“ requires as much care and skill in its determination as 
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RAILWAYS IN INDIA. 


THE ial report on this subject for the year 1865-66, 
addressed to the Secretary of State for India, states that the 
pe BS the principal lines Guanes, the ae roe has aemecnye | 

e mnost sanguine expectations, lemand for the conveyance 
was so great on the East Indian and the Great Indian Peninsula 
ways that the resources of the companies were inadequate to 
meet it. They expectin India ‘‘ that the traffic on these great high- 
ways will be nae my eed that for cry nag to as = 
ine in proportion e means provi ‘or carrying it.” It 
is not unlikely that even during the present year, and with an 
uncompleted line, and therefore with a considerable portion of the 
capital expended not turned to any profit, the earnings of ot least 
one of the railways will exceed the amount paid by the Govern- 
ment for ro geeeaien on the capital raised. The total amount 
of the capital issued has reached 860,000. It is a curious fact 
that of the 40,000 share and debenture holders only about 2 
cent. of persons in India, and taking natives alone, scarcely more than 
1 per cent., have any stake in the railways. To make up the gua- 
ranteed interest of 5 per cent. to the shareholders altogether very 
nearly £16,000,000 have been paid by the Government, d the 
last fifteen years, to the railway companies. Of this sum almost 
£5,000,000 has been received back by the Government from the 
earnings. The total length of lines at present sanctioned is 4,944 
miles, of which 3,332 are now opened, and 282 to be finished in 
1866. Of the 3,332 miles, however, only 250 are at present made 
with a double line ; but it has been found necessary, on account 
of the unexpected development of traffic, to take measures for the 
doubling of a great extent more. The cost of the fuel imported 
from England forms a heavy item in the expenditure of the com- 
ay By better developing the mineral resources of Central 

ndia this will, it is hoped, be gradually lessened. At present, 
whilst the price of coal at the pits’ mouths to the East Indian 
Railway is about 10s. per ton, lish coal has lately cost the 
railways in the Madras and Bombay Presidencies from 40s. to 70s. 
a tne, — maritime termin: i * e Snene Pe ener on 
rolling stock is very great, and the amount of g shi 
increased 50 per cent. since last year. The quleateetiony a some 
extent, of iron for wooden sleepers has added to the demand upon 
England for materials. The total expenditure of capital on the 
lines which are open and are in course of construction amounted, 
on the Ist of last May, to £60,645,000, of which expenditure 
£22,000,000 was incurred in England, and £38,645,000 in India. 
The expenditure last year was £2,192,090 in England, and 
£3,192,323 in India. The substantial construction of the railways 
is much praised. Rails of the best iron, sometimes of steel, and 
of considerable weight, have been used, and the bridges are of 
masonry and iron. The sd part of the construction that has 
failed in any way is the wooden sleeper, which, on some lines, has 
not been found to resist the effects of the wet and heat. Iron is 
consequently being largely substituted for wood, and on the 
Madras Railway has abuely uced a considerable reduction in 
the cost of maintenance. ith regard to the passengers it is 
noteworthy that as much as 94 per cent. travel in the third-class, 
and only 4°78 and 1°12 per cent. in the second and first. Cheap 
fares are stronger than caste. The rich murasidor and merchant 
may be seen travelling in the same carriage with the coolie 
labourers who work in his fields and godowns. Perhaps the chief 
reason for this is the very great difference there is between the 
fares. On the East Indian Railway, for instance, whilst the 
third-class rate is but one farthing per mile, the second-class is 
four times the amount, and the first-class actually nine times as 
much. The number of accidents to passengers from causes 
beyond their control is comparatively small, only forty-nine being 
killed and injured in 1861, or 3°77 pe> million. A very important 
but simple matter connected with the successful working of these 
railways is the mode of packing cotton. In consequence of 
the very loose way of packing it is very liable to catch fire from 
sparks from the — No less than £30,000 has been paid by 
the Great Indian Peninsula Railway as compensation for losses 
by fire. A differential charge in favour of pressed cotton has not 
had the desired effect, for hardly 100 bales of it passed into Bom- 
bay during the season. 


THE Metre not 39°370791n., BUT 39°37039m—N.—-Mr. F. P. 
Fellowes, F.8.8., read a paper at Nottingham, pointing out this 
error at the last meeting of the British Association. The error in 
question does not — from. the metre itself, but from the 
change in our stan yards. It appears that since the metre 
was defined by Captain Kater, in 1820, to be equal to 39°37079 
English inches, the Imperial standard yard then in use (called 
‘*Bird’s ”) has been superseded, in 1834, by a rather larger Imperial 
standard yard (called the Astronomical Society’s yard), and this 
again, in 1854, by the rather smaller ‘ Sheepshanks” Imperial 
standard yard. Now “ Bird’s” yard, as compared with the 
** Astronomical,” is only 35°999,624in., and as compared with the 
present ‘*Sheepshanks,” is only 35°999,632in. ‘To reduce the 
measure of the metre by “‘ Bird’s” yard to that of the present one 
in use necessitates the —_ uation : 

36: 632 = 39°37079 : ax; 
The answer being 39°3703°9. Mr. Fellowes shows that in astrono- 
mical calculations this difference would cause an error of about 
1,000 miles in a calculation of the distance of the sun from the 
earth, and 20,000 miles in the distance of Uranus from the sun. 

ALLEGED CAUSE OF THE Loss orf THE LoNnDON.--The following 
extract from a letter relative to the loss of this ill-fated steamer 
was written by one of the survivors. It appeared a short time 
ago in the Bendigo Advertiser: —‘‘I don’t think anybody besides 
myself, the owners, builders, and engineers who were saved, 
knows the real cause of her loss, for of all the passengers who 
came home in her I think I was the only one who went aft to the 
screw from the engine-room, and I will tell you how it happened. 
The London was built of iron, and was as strong as iron could 
make her, with the most beautiful engines I ever saw, and all the 
modern improvements. The engine-room was a large iron well, 
with (like all steamers) a trumpery glass roof, like a couple of 
cucumber frames placed back to k, and of about the same 
strength, only the glass a little thicker; this was covered with a 
wire netting, and over all a tarpaulin; consequently, when a sea 
struck her (and you known what seas are) the whole was carried 
away, and left a yawning gulf, 12ft. by 8ft.. in the deck, at which 
the poor passengers were stationed to bucket out the water, which 
was pouring in faster than ever from the opening. But even if 
the engine-room had filled I don’t think it would have sunk her 
but for one thing. She had splendid pumps, worked by the 
donkey-engine, which, I am certain, could have cleared her of all 
the water which found its way into the bilge; but running right aft 
from the engine-room to the stern-post was the propeller shaft 
tunnel, mings 4 water-tight, and about 120ft. in length by 7ft. 
in diameter. T Ase © se engineer et eg screw 
packing in case o , and to oil the bearings of the shaft. This 
tunnel was a to be closed by an iron door, but I never saw 
it shut when I was in the engine-room, and no doubt it was open 
at the time the sea demolished the skylight. The heavy seas 
that came on board poured down the engine-room into the tunnel 
and filled it, and then filled the engine-room; and the 
water in the tunnel must have brought her down by the 
stern some feet; her after-ports were thus exposed to the 
full force of the waves, and washed in; the sea then 
entered, and ‘good-bye to Marmion." Thus was one of the 
strongest and finest ships in the merchant service foundered 








by having a rotten skylight exposed to a mej bee when the 
simple remedy of an iron revolving shutter would have saved her.” 
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REPORT ON THE PENETRATION OF STEEL TaBLE VIII. 
AND OTHER PROJECTILES INTO IRON. ‘ 
(Continued from page 166.) Giving the results of various experiments with steel and other projectiles against unbacked wrought iron armour plates. 
ON THE PENETRATION INTO UNBACKED PLATES. - aa 
We have hitherto considered the effects due to absolute penetra- Charge. Projectile. :.|8¢ Rg 
tion or perforation—that is, when a clean hole is made through Ble Z 
the iron plates. Let us now examine the results of various ex- | 35 Target. Gan. 2 | pranaor| Saure | ; | 33/.5 & as eens een. 
periments where the effect was to bend and indent the plate in | 3 < § | Brander} “and | S| E ting] $2 
uence of the force not being sufficient to perforate i nw Ps "| length. | F | Ale |ele | 25 
Table VIII. gives the results of various experiments at unbacked | —- s cons ne 
lates . ‘ . | feet. 
P el these tables is appears that when the shot is unable to | 36] 5-5in. unbacked | Tin. B. 1. gun of 81 | 12 |Rifle L. G. nareny 110°00] 6°88 | 1090 | 906-2 | 41°93 | Shot clean through. 
‘orate, the effects are very variable difficult to compute. plates. —_ ? Clean rough ; 
Mee the total effect, or ‘ wat done,” by round 986 was up = ” ad x es ia heed i pron te vd Seettens bene yay — 
of the following items:—Ist, indent 23in.; 2nd, “‘ work” ex-| 756 Me x * = ”  |n1087] 3) | 1085) s Shot clean through and into earthwork. 
pended in cracking indent; 3rd, ditto in ing and bulging rear | 754 ea 2 ” ” ” 111-00} 5, | 1u85| ¥ d Clean hole through; shot stuck in the 
of plate; 4th, ditto in cracking the head of, and “‘ setting up,” the =. 
shot from 7"din. to 6°74in. 737 i ‘ we n [We o | ae) 1.) om 
Again, we have round 993 fired under the same circumstances— . . : 3 
first, indent 2’2in., second, ‘‘ work” expended in twisting the shot, Ke e 7 ‘i oO a Oe a. ee 6 TET AEF 
cracking its head, and reducing its length from 7°4 to 6‘5in. 767 es a. ea m a 110°62} ,, | 949 Indent 2°7in.; shot broke up; plate 
Here no “work” was expended in cracking the indent or the : x * | °_eracked in rear. 
back of the plate; but, on the other hand, the shot was more dis- | 77? ” ” > ” oo [8200 4. | $00) cota | susp | Satems BOin.; shot sebeunéed ; plate 
torted in form, and more reduced in length. It would be difficult ' . ee eee 
774 ” ‘~ 6 = » {21031} » | 710] 3856 | 17°84 t isin. ; shot ; 
to deduce any law from such results unless we were possessed of data tly bulged and cracked behind. 
furnished by a number of carefully-conducted experiments, made | 1168 A 12 Chilled | 111-0 | 6°896| 1002 | 772°8 | 33:7 | Struck fair; head of shot stuck in plate ; 
with shot of the same form pom | quality and plates of equal ‘ . zi shot base broke up; indent 3:4in.; plate 
stréngth. It is submitted, however, that the knowledge of how 12°2in. cracked and bulged behind. 
is om will pendent oy on plate is of little practical pans ” ” ” ” ” —. ” pM ” ” 4 ” 
value. ‘e can determine, with a close degree of approximation. ” ba M4 ™ ” aul FE. - ” ” - Mg M4 
whether it will panctrate through the plate or net, air} that is the | °24 es 100-pounder 6. B.of | 25] L.G. Spnerioal 10437] 8°88 | 1477] 1580 | 566 | Through plate and into earth butt behind. 
chief point. It is, however, interesting to observe the difference | 895 es 8 os “— 104°00/ 4 | 1480 ” ” 
between the way in which the work is done in the two cases, viz., | 898 se eo be a a 104°37| | 1477 ca ” ” 
when the plate can be perforated, and when it cannot. 910 ” ” ” ” » 102-62) 8°86 | 1486 | 1573 | 56°5 ” ” 
Thus round 986, with a work of about 102 foot-tons, only | 2! ” ” ” ” ” 103 00) |». | 1484 ” ” ae * 
netrated to a depth of 2°3in. in a 3in. plate; whereas it would ” ” Gt-pounter 6. B. of | 16 ‘i es wea) ee es ore ‘ion lightly Fae yohanaenlacelin 
ave perforated the plate if the work had been 114 foot-tons. 888 95 ewt. 72°62 1359 Indent e9in; plate cracked behind ; shot 
The 68 lb. smooth bore firing solid steel spherical shot, with - ’ . - “ a m ” slightly cracked. ; 
16 Ib. charges, could perforate a 5in. plate, but would only pene- | 885 “ sa = aa 73°5 | 793 | 1358} 940 | 37:7 Indent 3°15in. ; shot stuck in the plate, 
trate to a depth of about 3in. in a 54in. plate. slightly cracked ; lamin off plate in rear. 
The effects . the wel piece, Sring steel flat-headed shot, are | 96 ” ” ” ” ” 760 | 7°92) 1382] 935 | 376 yp RR stuck in the plate, 
very strange. hus this projectile can penetrate, at 25 yards, all ’ . . : 
plates up to and including fin. It fails to penetrate an inch sats ne ” ” ” * 73°5 | 7°91 | 1351 930 374 lecoukin cto bh = 
plate, and indents it 0°28in., but it indents a 5-in. plate almost as offinrear. 
much ; and there is no difference whatever between the indent | 542)  5:5in. plate. 68-pounder 8. B. | 16 ” Spherical | 65°87) »» | 1387) 878 | 385°3 Indent 2in. 
in a din. and a 4in. plate. is seems to prove that any- cast iron. 
thing above a4in. plate may be assumed as being of infinite thick- | 244) "Sin. plate. ” ” ” ” ” ” ” ” ” Indent 1'6in. 
ness, relatively, to a wall piece projectile. 45] Sins plate. | Tin, B.L'rifed gun] | "cynical 68°94} 630] 1433 965 | ad's Indeat -3in: 
EXAMINATION OF THE RESULTS OF VARIOUS EXPERIMENTS AGAINST el of 81 cwt. “ cast iron. 
din TARGETS REPRESENTING. IRON-CLAD VESSELS, Sel Tete, plate ” a ” » |» |» ” . | aa 
e experiments before detailed (in Tables II. and V.) have in- : pounder " * Md S62] 34 1) - ” -3in. 
dicated that the comparative effect produced on iron pa by ” eanaghietien quate: oan eettdeat + peatieaas osaon a ee a | ee rs "Soe pot Poy s fH 
steel shot can be very closely represented by the vis viva of the hemi- cracked, starred, and bulged 2°5in. ; shot 
eet on op ont one is rd little importance whether quones pe J little cracked at head; length 
this vis viva be the result of a heavy shot and a low velocity, or a headed. a 
light shot and ahigh velocity. ‘Th »the 10%5in. gun with aepheri- | °° ” ” n| oo ” ce ce 0 | ee Ss 
cal steel shot of 1651b. and a charg» of 351b., gives a striking mae slightly Pose th : lenge brad 
velocity «t 200yards of 1,470ft., and a “work” on impact at plate weak. rz iy 
200 yards of 2,472 foot-tons.* 993 ‘ re és - x os iz ” Indent 2°2in. Struck fair; indent not 
If the same gun be fired with an elongate! steel shot of 3001b. q | a Sat San eee 
x D 4 TY crac a ; Sin. 
= be op et a as few Bag will be praz‘ically the same at | 957) 3.5in, unbacked 7 “= _ 3 oe a . Indent 2°4in. Struck ft. from aus 3in. 
The effect of these two projectiles may therefore be assumed to a an a Sade c tuntn eee 
be equal, that is, either of them would punch the same hole. very little cracked at head ; length 6-8in. 
This, however, is only true in the case of projectiles of the same | 991 ” = ” » n ms ” Indent 1-9in. Struck fair; rear cracked 
diameter ; it would not hold good if the comparison had been made . ‘i aud slightly bulged Sin. ; indent 
between a shot of, 10°5in. diameter and a shot of 9°22in. diameter. | 99, pe ceag t gge so ay mpg 
It is also necessary that the shape of the head or front part of the = ” 4 - . git cata. Mess ” ” ae on bulged. ora : My te 4 
shot should be the same in both cases. Thus, when a comparison cracked ; shot slightly enh ked at coms 
. . . . bd , 
is made between a spherical and a cylindrical shot, the head of the length 6°91in. 
latter should be hemispherical. If the cylindrical head be pointed | 958} _4°5in. unbacked ” ” ” ” ” ” » e Indent 1°95in. Struck fair in centre ; in- 
or elliptical it will have a certain advantage over the spherical form. Wrought iron plate 2 dent not cracked ; no crack or bulge in 
In the experiments with steel projectiles which have taken place py thy " i mony | — 
in this country up to the present time the form of the head has | 992) indent visto. Struck tale; indent not 
A * . ” ” ” ” = Ld 
been, generally speaking, hemispherical, the effects, therefore, are , = a ae Ms . cracked ; no crack or bulge in rear; shot 
fairly comparable. slightly twisted and cracked at head ; 
It has been said that the diameters of the shot should be the drs. length 6*5in. 
same in order to ensure a direct comparison. Recentexperiments, | — | 441". unbacked Wall plece. 10 [Ride F. G,|Cylindrical] 0344) 0°87 | 1141 | 3-1054 | 1-136 | Indent O'2in.; shot rebounded forty-one 
however, have shownf that with projectiles of different diameters plate. steel shot, yards. 
the vis viva should vary as the jn a nearly—that is to say, | — bot aad Indent 0°6in, ; shot rebounded twenty-six 
the force required to punch a 10din. hole is to the force required ¥s ss x : creel a” "= 3 " ” yard. ’ 
to punch a 9°22in. hole, as 10°5 is to 9°22, nearly. So that if it Ib. round head 
be found that 2,472 foot-tons are required to senda 10°5in. pro | 492/4fin. plate on Scott! 12-pounder Arm- | 2 /Rifle L. G,|Cylindrical] 11-15 | 29 | 1280 | 1267 | 13:90 | Indent 105in, ; shot rebounded one hun- 
jectile through the side of an iron-clad, the same effect, as regards Russell target. | strong, B. L. gun. ys dred yards, 
estbige ? - : ead. 
Dean more _—~ produced by 2,171 foot-tons in the case of a | 493 a 2 a Ss Cylindrical x » | 1310] 132-7 | 1456 detent $ ttn. 5 shot rebounded twenty-five 
Let us now examine some of the principal experiments which roend heed wien 
have taken place in this country in relation to iron-clad sea | 494 ” 12-pounder Whit- | *” Cylindrical] 12-1 | {297| 1350 | 153-0 | 16-71 | Indent I-4in. ; shot broke and rebounded 
defences. worth B. 1. gun. | steel shot, za eighty seven yards. 
n the remarks on the oy at head. 
following points ill * ee ne 9)|,in. plate unbacked. Wall piece. 10 |Rifle F. G. we eon 0°244 | 0°87 | 1141 | 3°1054 | 1-136 Through (mean of nine rounds.) 
— ee which represent actual sea-going vessels; sccond, the flat head? 
ects produced by guns of those calibres only which are likely to §|4in. plate unbacked, os ” " i Through (mean of eight rounds.) 
be carried on board ship; third, in most cases to solid steel shot. 6 ii. plate unbacked. ” ” ” " i : > -. w Through (mean of six rounds.) 
The accompanying brief description of the several targets alluded 3) tin, plate unbucked. * ” ” 4 va oa os ss he Indent 0°28in, (mean of three rounds.) 
to in the table is inserted here for reference. . eo i ‘air- ” ” ” ” pa ” ” .” ” Indent 0°25in. (mean of two rounds.) 
Warrior.—This target represented a portion amidships of the f ‘ 
frigate of thatname. Itisa spoken of coin ermour-plntedchip. : Roterist o—" “ Ib. ‘= . . * re a: = ee 
The following are the scantlings, in. iron skin laid on the 18in.iron | 704) 1lin. plate un- | 13:3in. M. L. gun of | 90 |Rifle L. G.| Spherical | 344-4 | 13°24 1574 | 5916 | 1424 Struck centre of plate; indent 4°9in. ; 
ribs of the m & 18in. teak backing, composed of timbers 9in. by Yin. backed. 22 tons. steel shot. ‘ plate broken in two and pieces thrown 
the inner tier sing laid Rotana, the outer tier vertically, 4hin. a = much set up and cracked ; 
iron armour-plates. The whole supported b i : " So ‘ 
braces. The iron armour plates owe tongued — — x... Fae dg Sin. wat saad of 9 | 22 o cyeenen 150°5 | 7-92 | 1270 | 1683 | ¢7-6 | Indent 3°55in.; shot broke up. 
Minotaur, —This target consisted of three plates 5‘5in. in thick- embrasure of ex- : ( 
ness. ‘The backing consisted of Qin. of teak, and the inner skin perimental case- 
similar’to Warrior. Each plate was fastened by three rows of mate, 
bolts, the upper oe rows being 1°75in. diameter, and the | 1 ” oetin. B. L. gun of }3025| —,, on | 222°0| 9°15 | 1315 | 2662 926 | Indent ot. ate cracked behind ; shot 
centre row 1 ‘div. ne majority of th 2 tons. See 
through, having double nuts oz the inside: ; tot were eta 7 7 oes sé ule i si | 2855) 9-02 | 1195 | agz7 “r a  aieiaen — 
screwed into the teak backing, being, in fact, only large wood | 1056 ” Tin, M. L., gun of {18-0 7 1150! 692 | 1330] 141 | 649 Indent 3'lin.; shot set up and much 
screws. A strip of iron 1°25in. thick was placed in rear, at the owt. " cracked. 
junction of the plates, the upper strip being 1Gin. wide, the lower | 106!|Chalmers shield or! 10in, M. L. gun of }41'3)__,, n 282°0| 9°92 | 1270 | 3154 | 101-2 | Indent5-55in.; shot stuck in target, broke 
strip 10in. wide. The supports in rear were similar to that of the vight embrasure 13 tons. bolts and rivets, and bulged inner skin 5 
Warrior target. It appears, therefore, that this target differs . venemaeel 
from the Warrior by the substitution of lin. of armour-plate for | 1062 — . 4 284°0 1266 Strack just below sill of embrasure, pene- 
Qin. of teak backing. ey # ‘ " ss . trated outer plate and dislodged the 
Bellerophon.—Each frame of the target was made of an angle iron vertical plates; inner skin cracked 
10in. X 3}in. X §in. rivetted together. To the double angle irons . sient T 
Si this em the _, which was composed of two thicknesses of | 1° ” ” ” ” 2820} ,, | 1270 “s ‘ totems om nated and cracked inner 
in. plating, making together ljin., with a la: i ” skin ; shot cracked. 
canvas between, was Fivetted. Onting outside of the sin wren 7 7 pi ao =" - 7 ee aid ‘saga cede meee a0 
* The vis viva of a body in motion is the wi , © a - a cracked. 
will produce in being teought to a cae Saris eer eee an on i ~~ * = choad tg ¢ 3 re) ee eee ee = eteeieieaes Ra eel Bag 
occupied, and it varies as the weight of the body multiplied hy the square of | 1053 ” 9°22in. M. L. gun of | 3025 “. a 222 | 9°15 | 1315 | 2662 92°6 Indent 3°7in. and cracked shield forced 
its velocity. » 
y. This mechanical effect, or “ work,” accumulated in the moving 12 tons. back htly ; sh ed. 
b dy 1s, represented by the weight which it is capable of raising Ift. high, and | 1064 : : 221°5 7 Intent Paste. et ot ie a ¢ 
is equal tothe weight af the moving bediy mattipited toy the square of Ste = ” ” 39 5 ” ” 15 » | 1400] 3010 | 104°7 — elged in ot oo = the oy 
city, and divided by twice the force of gravity— onan up and praerh y es 
on Wet 1055 » 10in. M. L. gun of |36-0| —,, i 283°5 | 9:92 | 1267| 3154 | 101-2 | Struck just below 105tin. Indent 6°25in., 
29 12 tons. — a .- ng —_ and — 
Thus if a shot of 165 1b. welght be moving with a velocity of 1,470ft. per second ae oe 
the “work” acc - cracked. 
oe nm) ips, | tpomder M2: fae | phrase] |xare| our | aoas | The tant nob. 
ee . (ex- 8 q 
2X 321908 earth-butis. perimental). 
which is equal to 5,533,049 1b. or 2,472 tons, 1003 ” ” ” ” » | 85°562),,_ | 19250) 9138'S | 46°76 ” ” 


‘Phat is to say, the force stored 
in this shot is capable of lifting a weight of 2,472 tons Ift. Tigh, - 
t See Table II. } See tables in Appendix. 



































* Round headed shot had much the same effect. 
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PLAN OF HERCULES TARGET, 





SECTION OF WARRIOR TARGET, 


four horizontal angle-iron stringers were attached, two under the 
upper armour-plate, 9}in. x 3fin. X }in., the broad flange being 
“square to the skin, and not reaching out to the armour by half an 
inch; the other two were placed behind the lower plate, 10in. x 
3}in. X jin. The breadth of the broader flange being thus equal 
to the backing, it rests inst the armour. The wood backing, 
10in. thick, was worked longitudinally on the skin plating, and 
between the angle-iron stringers, and bolted with nut and screw 
bolts through the skin plating. The armour consisted of two rolled 
plates 6in. thick, weighing upwards of 9 tons each. The upper 
armour plate was bolted with 2}in. bolts, the lower plate with 
2iin. bolts. The bolts run through and were secured by nuts and 
washers. In age hy target, care was taken to support it be- 
hind with beam ends, &c., so that the actual condition of the 
proposed ship’s side was approximated to as closely as possible. 
Lord Warden.—This target represents the ordi construc- 
tion of a wooden ship armour-plated, with the addition of a 
thick iron skin worked outside of the frame timbers of the ship. 
The following are the scantlings:—Frame timbers, moulded, 
12}in.; iron diagonal riders connecting the frame timbers, 6in. by 
1}in.; inner poe, 8in. thick ; iron skin, 1}in.; outside plank- 
ing, 8}in: thick; rolled armour-plates, 4‘5in. thick; armour- 
eo bolts, 24in, diameter. Iron-washers were placed under the 
lt-heads, and rested on india-rubber washers, the latter being 









SECTION OF HERCULES TARGET. 
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let into the timber. Deck-beams, lower, ldin. by 12in.; upper, 
16in. — Waterway, lower, 15in. by 15in.; upper, 13in. by 


14in. k planking, lower, 4in.; upper, 4in. Iron knees to 
each beam. 

Small Plate.—This target represents the ordinary construction 
of a wooden ship armour plated, the armour plates being of small 


area, and secured by large wood screws. e target was faced 
with four rows of og of the following dimensions :—Two upper 
rows, 5ft. 9in. by 2ft. 7in. by 4°75in.; lower rows, 5ft. 9in. by 2ft. 
5in. by 5‘9in. 

The following are the scantlings :—Timber frames, llin.; inner 
planking, 6in.; outside planking, 10in. The target was furnished 
with deck-beams, waterway, and deck-planking, Massive wooden 
knees to each beam. 

The Hercules. —This was the strongest target ever fired at at Shoe- 
buryness ; indeed, it is probable that a structure of such immense 
strength has never yet been tried inany other country. The upper 
half of the target was faced with a wrought-iron plate 9in. thick, and 
the lower half with a similar plate 8 in. thick. Behind both plates 
was a ct backing, ting of 12in. timber laid horizontally, 
and divided by four horizontal iron plates, placed edgewise. This 

rested agains 





backi inst a skin of two _ — The whole was 
secured to the iron ribs, which were 10in. deep, with vertical tim- 
ber worked in between them. Behind the ribs were two linings of 















































TABLE VIII (continued). 
Giving the results of various experiments with steel and other projectiles against unbacked wrought iron armour plates. 
3 , 8 ist $ 
z Charge. Projectile. g ‘ & rH a3 E 
é T t. Gun, | . ; #2 : a 
S ‘arge’ = a 2 Nature = | P & 3 Cae =] Es E Observed effects, 
S 3 | powder.| , 2nd 3 |#|5" |b\Ss Sak 
x, S length. z 5 \2 ei 2 Es 
Ib. Ib. | in. | feet. ei as 
1008} 5°5in. plates un- 64-pounder M. L. | 13°875/Rifle L. G.| Spherical | 35°562 |6°22|1829°0) $24-9 | 42°21| Just through, stuck in butt. 
backed, in front of | gun of 140 cwt. (ex- steel shot. 
earth butts. perimental). 
1001 ie o 120 se Cylindrical] 63°687 | ,, |1417°0| 886-7 | 45°88] Through plate and into butt. 
steel shot. 
1006 i " ” » 71°25 | ,, |1846°0|) g95-1 | 45°80 ‘ a 
1009 et pa 10°50 a pas 70°875 | ,, |1270°0| 792°7 | 40°47] Stuck in the plate, broke away plate 
behind. 
1002 ‘* é 11-219), 106°625 | » |1110°0] 911°0 | 46°62] Through plate and into butt. 
1007 ” o ” ° ” 106°812| ,, |1112°0) 915°8 | 46°87 ~ @ 
1010 ” a 9°81 ” ” 106°562| ,, | 996°0| 733°1 | 87°50| Stuck in the plate; point of shot showing 
through in rear. 
1011 n 100-pounder smooth- | 15°44 L. G. Spherical | 104°125 | 8°87) 1254-0) 1135°4 | 40°84| Through plate and into butt. 
bore gun of 6} tons. steel shot. 
1027 o ” 11°125) 9 ” 104°000| ,, | 1135°0) 929°0 | 33°34| Indent 3°25in; plate bulged and cracked 
in rear; shot rebounded. 
1012 ” Tin. M. L. gun. of |11°625|Rifle L. G.|Cylindrical) 100°312 | 6°92/1004°0) 7011 | 82°25| Indent 3°65in.; plate bulged and cracked 
134 cwt. steel shot. in rear; shot rebounded. 
10138 9» » ” ” ” 100°125| ,, |1012°0} 711-0 | 32°71] Indent 4-Oin.; plate cracked and bulged 
in rear; shot rebounded. 
1026 ” * 13°50 ” ~ 100°312| ., |1131°0) 889°7 | 40°92| Just through, shot fell in rear. 
1047| 4 5in. plate un- | 64-pounder M. L. | 6°69 ” ja 63°87 | 6°22)1112°2) 5478 | 2803| Just penetrated; shot rebounded. 
backed. gun of 65 cwt 
1158 ” ” 6°63 ” ” ” » |1119°3) 554°8 | 28°29 " ” 
1164 ” ” %” » ” 63°81 | ,, |1098°2) 583°6 | 27°31| Indent 4°35in.; almost penetrated. 
1160 ” ” 6:09 ss - 106°19 | ,, | 860°5) 545°2 | 27-90] Just penetrated, shot fell inside at bottom 
of plate. 
1165 ” ” » 9 » 106 62 | ,, | 857°7) 543-9 | 27°83] Stuck in plate, head of shot showing 
through at back ; almost penetrated. 
1166 ” ” ” ” ” ” »» | 859°5) 546-2 | 27°95] Through plate, shot stuck in earthwork 
1162 aj fe 8-0 “ Spherical | 95°56 |6°29|14824) 541-8 | 27°78) Just penetrated ; shot rebounded. 
t) shot. 
1167 ” ” ” ” ” 35°50 | ,, |1484°9) 542°8 | 27°78 4 hole through; shots remained in 
P 
ae | ” ” 787 ” ” ” +» |1460°0| 524°7 | 26°85| Stuck in plate; shot almost through. 
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PLAN OF LORD WARDEN AND LORD CLYDE 





SECTION AND PLAN OF BELLEROPHON AND PENE- 
LOPE TARGET, 


horizontal timber 18in. deep, confined ~ dome iron ribs inside 

an inside iron skin. e armour plates were secured 
bolts. The total thickness uf the target, wood and iron, exclusive 
of the 7in. inside ribs, was, at top, 51°25in;, at bottom 47°25in. It 
may easily be imagined that a structure such as this, 4ft. thick, 
—- a very serious obstacle to the passage of any nature of 
projectile. 

Mr. Chalmers’ Target. —This target was com of 3°75in. ham- 
mered armour plates, with a compound backing 10°75in. thick, 
formed of horizontal layers of woodand iron plates, Behind this was 
asecond armour plate, 1}in. thick, with a cushion of timber 3°75in. 
thick between it, and the gin. plate which formed the skin of the 
>. The iron plates used in the backing were jin. in thickness, 
and 5 in. a from centre to centre. The armour plates were se- 
cured by through bolts. 

Thin. Target. -This target consisted of a 7‘5in. rolled armour 
plate 11ft. 9°25in. x 3ft. 8°37in. X 7‘bin., backed by 7in. of wood, 
and secured to the frame of Mr. Samuda’s target (24in. thick),* the 
plates being secured by 2)in. conical-headed bolts with double 
nuts. 

6}in. Target.—This target consisted of a 6jin. rolled armour 
plate, backed ‘by 17in. of wood, and on Warrior skin and frame. 

Portsmouth A.—This target consisted of a rolled armour plate 
5 ‘bin. thick, bolted to the sides of a wooden line-of-battle ship. 
The backing was, therefore, about 25in. of oak. . 

Portsmouth B.—Exactly the same as the above, with the excep- 
tion of the armour plate, which was 6in. thick. 

Portsmouth C.-Exactly the same as the above, with the excep- 
tion of the armour plate, which was 4‘5in. thick. 

Let us now examine the results of the various experiments given 
in the appendix tables. t 

The foed Warden.—It appears from round 813 that this vessel 
could be completely penetrated by a steel shot of 9°14in. diameter, 
striking with a stored-up “ work” of 2,642 tons. 

The gun in this case used a reduced c of 301b. We learn 
from this that had the full charge, viz., 441b. been used, it would 
have been equivalent to a removal of the gun to som over 
1,000 yards from the target. The 9°22in. gun of twelve tons, with 
an elongated steel shot of 221 Ib., and ne - 44 Ib., is there- 
fore capable of completely piercing an iron-clad vessel of the Lord 
Warden class at 1,000 

We have before mentioned that recent experiments have indi- 
cated that for complete penetration through iron the ‘‘ work” 
must vary inversely as the diameter of the shot nearly. 

If, therefore, we were to use a 10°bin. gun against the Lord 
Warden, the force uired to obtain the same effect as that ac- 
— by the 9 2hin, with a strikjng “work” of 2,642 tons, 
would bd wey by = following 


43 : 2; an 
The 10°5in. gun 


all, 
Sin. 


rtions:— 
we find « = 3015. 
letely tenctrate, the Lond Waser, ‘That tis reasoaiing te 
completely te the Lo en. 
nearly correct we find by observing the effects of round where 
a steel shot of 10°43in. diameter struck with a “‘work” of 2,898 tons, 
and failed to get completely through. 

In the same manner we can approximately determine the effect 
—_ —— be produced by any other steel shot of given diameter 
and weight. 

Let us take for example the 15in. and 11in. cast iron smooth 
bore guns used in the United States. The first of these guns 
would throw, provided they had such gm a spherical steel 
solid = of {eat we ht, -— = = diam my with ‘os —_ 
mum battering c of, say, b> e second gun wi 
a steel solid shot of 1891b. with a charge of 20 1b. 

The following table shows the remaining velocities of these pro- 





* “Transactions,” p. 102, 1862. “ Transactions,” p. 173, 1863. 
The projectiles assumed to strike direct. 





t are b 
t The Americans fire only cast iron projectiles from these guns. 
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ea various distances corresponding with their stored up 
wor! 
TABLE IX. 
Table giving the remaining velocities and work of spherical steel 
s ‘poli shot red fhe ldin. and 1lin. guns. 








Projectile. | | At 200yards| At 500 yards, ~s 
: ge 
Gun. : 2 3 > 5 2 2 5 
2 4 i E Work.| #2 | Work. 3 Work. 
e Aa Pf > > 


| 


| Ib, in. | ft. |. ft. | toms,| ft. | tons.| ft. 
15in.| 50 | 484 | 1485 | 1,070} 1,028 | 3,547| 969 | 3,152] 880 | 2,599 
Ulin. | 20 | 189 | 10°85 | 1,080] 1,019] 1,362} 936 | 1,148] 818 | 877 





tons. 


5 
































From this table we ey determine the effect of 
15in. and llin. steel projectiles. Thus, assuming that the pene- 
tration* varies inversely as the diameter, and that it requires 
2,642 tons of “ work” on impact to send a steel shot of 9*14in. 
through the side of the Lord Warden, the penetration of a steel 
shot from the 15in. gun will require a force represented by the 
following proportion:— 
9°14 : 2642 :: 14°85: # and x = 4292 tons. 

It would therefore require a force of 4292 tons to send a steel 
shot of 14°85in. diameter through the Lord Warden. 

A glance into the last table shows that the 15in. gun is unable 
to accomplish this even at a range of 200 yards. And it 
is further very doubtful whether this gun, fired with 501b. of 
powder, which is as heavy a charge as it will stand, and a solid 
steel shot of 484 1b., would penetrate the side of the iron-clad ship 
Lord Warden, even were the muzzle of the gun touching the ar- 
mour plates of the vessel. 

It is needless to remark that the 1lin. gun would be much less 
effective, : 

These conclusions go to prove, First—that the 7in. muzzle-loadin 
gun of 134cwt. rifled, fired with a solidelongated steel shot of 1001b., 
and charge of 251b., is not capable of piercing the Lord Warden at 
any range. Second—the same remark refers to the 1001b. smooth 
bore gun with a spherical steel shot of 104 1b. and 25 Ib. charge. 
Third —the 9°22in. rifled gun of 12 tons, fired with an elongated 
steel shot of 2211b. and 44]b. charge, is capable of eres the 
Lord Warden up to a range of about 1000 yards. Fourth—that 
the same remark applies to the 10°5in. gun of 12 tons, fired with 
a solid elongated shot of 301 1b. and charge of 451b. Fifth—that 
the American smooth bore guns of 15, 13, 11, and Qin. calibre, fired 
with solid spherical steel shot and the highest charges which they 
will bearwith safety, are not capable of piercing the Lord Warden 
at any range whatever. Sixth—this vessel could steam past bat- 
teries armed with the above smooth-bore guns without suffering, 
** except from racking effect.” 

The Bellerophon.-—The trial of this target was of such an unde- 
cided character, and of such a mild form, that it is difficult to 
obtain sufficient data upon which to base any comparison between 
this vessel and other ironclads. The most severe blow it encoun- 
tered was from the 10‘5in. rifled gun, with a spherical steel shot of 
1651b. and charge of 35 lb., the striking ‘‘ work” being 2,472 
tons. This shot failed to penetrate the target, but we have no 
evidence to prove that the 10‘5in. gun would not have penetrated 
with a charge of 501b., and striking “‘ work” of 2,898 tons. The 
Bellerophon is undoubtedly of a stronger construction than the 
Warrior or Minotaur class, but there is no direct evidence to prove 
that it is as strong or stronger than the Lord Warden. We have 
seen that 75°4 foot-tons per inch of shot’s circumference has failed 
to penetrate the Bellerophon, but it appears that this force is 
quite sufficient to penetrate this target when the plates are 5‘din. 
thick, instead of 6in. (rounds 949 to 952). We have no evidence, 
however, whether 75 foot-tons per inch may not be too much for a 
Bellerophon with 5:bin. plates. If we assume that this force is 
only sufficient for the penetration of 5‘5in. plates on a backing 
and skin similar to the Bellerophon, the latter with 6in. plates 
would require a force of 89°6 foot-tons per inch, which is about 
what is required by the Lord Warden. 


The fact, however, of the 10‘5in. gun having failed to pierce | q 


this target, indicates that the American smooth bore 15in. gun 
fired with solid steel shot and the highest charge it is capable of 
bearing with safety, would not penetrate it at any distance over 
100 yards. This vessel, therefore, could pass batteries so armed 
without suffering except by “‘ racking.” 

The Warrior.—The only steel shot which have been fired at the 
Warrior targethave been from 100-pounder and 68-pounder smooth 
bore guns, 'the 7in. rifled gun, and 6’3in. and din. rifled guns. 
We see from the table that the 7in. rifled gun is capable of piercing 
the side of this vessel with a 100 1b, shot and 20]b. ¢ , the 
striking ‘“‘ work” being 1,374 tons. Round 1,018; the effect of 
the 100-pounder gun would, therefore, be represented by the pro- 


portion 
691 : 1374 : : 8°87 : @ and « = 1764, 

The force, therefore, nee to send a steel shot from the 100- 
pounder gun through the Warrior would be about 1,764 tons, and 
we may assume that any force under this would not produce the 
required effect. Thus we find (round 972) that a shot from the 
100-pounder struck the Warrior with a force of 1,573 tons, but 
failed to penetrate. We can thus go through the same process 
with all the targets in succession, having once determined the 
minimum force with which they can be penetrated. In the same 
manner we can approximate to the force required to send a shot 
from the 9°22in, gun through the Warrior. 

691 : 1374 : : 9°14 : a, and « = 1813 tons. 
The 9'22in. gun could, therefore, send a steel shot through the 
Warrior provided the striking force were 1813 tons, If the shot, 
therefore, was 221lb. weight, the necessary velocity would be 
1,087ft., and if the gun were fired with its full charge of 44 lb. it 
would send an elongated steel shot of 221 1b. through the Warrior 
at about 2,000 yards range.{ Inthe samemanner, in the case of the 
10°5in. gun, we have the proportion, 
6°91 : 1374 : : 10°43 : 2, and 2 = 2075. 

The 10°5in. gun would therefore send its shot through the 
Warrior, provided the striking force were 2074 tons. From this 
it appears that the Warrior is of weaker construction than the 
Lord Warden, as the 10°5in. gun failed to penetrate the latter with 
a striking force of 2,898 tons. 

In the case of the 15in. American gun, we have the proportion, 

691%; 1,374 : 21485: a 
and x = 2,953 tons. 

From Table VIII., it appears that the 15in. gun fired with a 
spherical steel shot of 4841b. and a charge of 501b. would pene- 
trate the Warrior at any distance up to 500 yards, but would not 
do so at 1,000 yards. 

In the case of the llin. gun, we have, 

6°91 : 1,374 : : 10°85 : #, and x = 2,157, 
and from Table VIII., we find that the llin. gun fired with a solid 
steel shot of 189 lb, and charge of 201b. would not penetrate the 
Warrior at any range, not even if the muzzle of the gun were 
touching the armour plates. 

From these considerations the era aoe are probable:— 
First, the 7in. muzzle-loading rifle-gun of 130 cwt., with a solid steel 





* See note to page 166. 

t Nearly all the above guns were experimental and were fired with experi- 
mental charges. The above remarks, however, apply equally to the present 
service guns fired with their fall charges, viz,, the 7in., 9in., and 100-pounder 
smooth bore. 

} Strictly speaking, this effect should be corrected for the descending angle at 
which the shot would strike ; at moderate distances, however, and with rifled 
projectiles, this is of small amount, 





shot of 100 Ib., and charge of 25 Ib., is capable of piercing the side 
of the Warrior up toa of about 600-yards;* second, the 1 , 
i id spherical steel-shot 


Warrior at any distance over 100 ; third, the 9°22in. rifle-gun 
of 12 tons, with » solid elongs steel shot of 221 Ib., and charge 
of 44 b., is‘capable of piercing the Warrior up to a range of about 
2,000 yards;t fourth, the 10°5in. rifle-gun of 12 tons, with asolid elon- 
tedsteel shot of 301 Ib., and a charge of 45 Ib., is capable of piercing 
e Warrior up to a range of 2,000 yards; fifth, the American 15in. 
Net bn with a spherical steel shot of 484 Ib., and charge of 
Ib., is capable of piercing the Warrior up to a range of 500 yards; 
sixth, the American smooth-bore llin. and 9in. , fired with 
solid spherical steel shot, and their maximum c’ are not 
capable of piercing the Warrior at any range; seventh, this vessel 
pry ieee a = at a distance 
o ) yards without suffering, except by racking. . 
The Minotaur,—This class differs from the Warrior in ha 
one inch of iron armour plating substituted for nine inches o 
wood backing, In the trial of this target an experimental powder, 
named 2A4, was made use of, and this accounts for the effects 
observed with the 10°5in. gun. It appears from the table that 
when the ordinary service powder was used the result was 
something the same as in the case of the Warrior. The 
actual strength of these ships may, therefore, in absence of 
direct evidence to the contrary, be assumed to be equal; but 
whether the wood and iron, which combined form the mass of 
resistance, have been more advantageously distributed in the con- 
struction of the Warrior than in that of the Minotaur, is a sepa- 
rate question. On the whole it may be assumed that the remarks 
which apply to the Warrior are equally applicable to the Minotaur 
and ships of her class. : 
The Hercules.—This target was by far the strongest ever tried 
at Shoeburyness, and accordingly it received the most severe 
treatment. The preliminary experiments were made with the 
9°22in., 10°5in., and 10in. rifled guns of 12 tons, firing solid 
steel shot with very high charges. None of these penetrated. 
It appears that rounds 1,041, 1,045 penetrated the 8in. plate 
and forced the pieces into the 12in. wood backing. Both these 
rounds struck between the ribs ; 1,045, however, met with more 


© | resistance than 1,041, as it struck just over one of the horizontal 


plates; the armour plate was thus supported in rear of the 
Se struck by a rigid backing. An 8in. plate unbacked requires 

‘6 foot-tons per inch of shot’s circumference to just penetrate 
it jit was to be mapored, therefore, that the above rounds should do 
so. Rounds 1,043, 1,044, 1,040, 1,042, struck the 9in. plate, which, if 
unbacked, would require a force of 112°1 foot-tons per inch of 
shot’s circumference to penetrate it. Round 1,044 was, therefore, 
the only shot which had sufficient force to penetrate the plate, and 
this round struck both on a rib, and full on one of the rigid back- 
ings; 1,040 almost penetrated the plate, as, although the absolute 
indent was a ‘bin., the piece of plate struck was almost 
dislodged; 1, ought to have done more damage than it 
did, probably the steel was not of the best quality. The 
target was, subsequently, tested by firing at it with the 13in. 
wrought iron = of 22 tons, using solid steel and chilled 
iron shot of 5701b,, with 1001b. of powder. The gun was at 700 
yards from the target. The results proved that the target was 
impenetrable when struck fair, although it was penetrated by a 
chilled shot which struck just above a previous round.t When it 
is considered that this target was only 18°2ft. x 8ft. x 4ft., and 
that it received blows amounting in all to over 70,000 foot-tons, 
it must, be confessed it did its duty. 

The’ Small Plate.—This target represented a wooden ship 
armour-plated, such as the French Gloire, &ec. It appears that 
this class of ironclad is not quite as strong as that represented b 
the Warrior or Minotaur, which are iron vessels armour plated, an 
of course, not nearly so strong as the Lord Warden or Bellerophon. 

Thus the 10 ‘bin, gun with a striking work of 1,657 tons, pene- 
trated the small plate target; and we have seen that this gun 
would °* a striking force of 2,047 tons to send the same shot 
through the Warrior. It is hardly fair, however, to take this 
round (850) for the basis of a comparison with other guns, as it 
appears that the target had been previously considerably shaken. 

the whole, it may be assumed that vessels of the class repre- 
sented by the ‘‘small-plate” target are something weaker than 
those represented by the Warrior, and that the remarks which 
apply to the latter are applicable to the former in a greater 


egree. § 

The following table shows the probable distance at which various 
guns, firing solid steel shot, with full service charges, would pene- 
trate iron-clad ships at present (1866) in the service :— 


TABLE X. 


Table showing the probable distance at which various guns would 
penetrate existing iron-clad vessels, with steel or Palliser chilled 
tron projectiles. , 














shina | wwoielsl ‘venue which fall” 
eight | Weig y repre- | which full 
Gan. lofcharge| of shot. | sented by | charge will | Remarks. 
| penetrate. 
Ib. Ib. yards. yards, 
18in. or 600-pr. 70 600 Orines 1500 to 4000 
9in. M. L. Rifled 43 250 Lord Warden 1000 
es hs »» | Bellerophon 1000 
” ” ” Warrior 2000 
” a ” | Minotaur 2000 
ied os » | Gloire 2200 
Tin. M. L. Rifled 22 115s Warrior 500 
Ps fa » | Minotaur 500 
me * » | Gloire 600 to 700 
100-pr. S.B. .. 25 104 | Warrior 100 
» ot we Minotaur 100 
he o~ lie toe 200 











RESUME OF EXPERIMENTAL RESULTS AGAINST BACKED PLATES. 


The experiments which have hitherto been made in this country 
in connection with targets representing iron-clad vessels, have 
been of such a decidedly practical nature that it is difficult to 
make any theoretical deductions from the results. 

The trials have been chiefly for the —_— of testing various 
specimens of armour-plated vessels, and the guns employed have 
been of a very varied nature, mostly experimental; the results of 
such experiments have furnished much valuable practical infor- 
mation, but as they were conducted under such varying circum- 
stances it is difficult to base any theoretical conclusion on the 
facts established. We can, however, make several deductions 
which, if not absolutely, will be relatively true, and will give us 
some approximation of what is required. 

us, if we examine the experiments which from time to time 
have been carried out against ts representing the Warrior, |] 
we find that the target was completely penetrated by a steel shot 
which struck with a ‘‘work” represented by about 63 foot-tons 

r inch of shot circumference (round 1,018), and that 59 tons 

ailed to ponetente, although it cracked the inner skin (round not 
numbered), 

We may, therefore, assumethat a force of about 61 foot-tons would 
be the minimum to ensure the absolute penetration of the Warrior 
with hemispherical-steel shot of good quality, striking direct.** 

The round quoted above (1,018) consisted of a hemispherical- 
headed steel shot of 99°561b., and 6‘91lin. diameter, moving with a 





velocity of 1,411ft.; we'can, therefore, find what thickness of un< 


backed plate it would have ted. From equation 
. WwW 
=" TeRgk 


b = 6 °76in. 
And as the armour-plating of the was 4'din., the backing, 
including the inner skin, was eq t to an extra 2°26in. of 
— We can also determine the “‘ work” necessary to pene- 
trate the 4‘5in. plate (unbacked) by the above shot. From equa- 


We -oeRED 
29 


= 608°4 foot-tons. 
Or 28 foot-ton per inch of shot’s circumference. 

As the total force required to penetrate the target would be 
61 foot-tons per inch, we see that this may be divided into 28 for the 
armour-plate, and 33 for the backing. It is, however, ible 
that this backing might be penetrated with greater ease if it de- 
pended on itself alone, and possibly it is only when combined with 
the armour-plate that its resistance is so great.* 

That this reasoning is approximately correct, we find by examin- 
ing the results of round OP9. Here the striking ‘‘ work” was 22 
a inch, and, as might be expected, the plate was not 
penetrateil ; again, round 736 struck with 39 tons per inch, and 
penetrated the plate, driving the pieces into the backing. 

We learn from the foregoing results that any good hemispherical- 
headed steel shot will penetrate a structure like the Warrior, pro- 
vided the striking *‘ work” be not less than about 61 foot-tons per 
inch of shot’s circumference, and that the shot hits direct.t 

In the absence of direct proof to the contrary, we may assume 
that the same results would take place in the case of the Minotaur, 
and ships of her class, 

If we examine the results of round 1, in the Portsmouth expe- 
riments, it appears that a spherical-steel shot of 113°81 lb. weight, 
and 9°15in. diameter, moving with a velocity of 1,450ft., and conse- 
quent ‘‘ work” of 57°7 foot-tons per inch, penetrated a 5’din. plate, 
and the side of a wooden frigate, viz., 25in. of wood. 

The amount of “‘work” due to the plate was here 41°4 foot- 
tons per inch, which leaves 16°3 tons for the backing. It will 
be seen from this that the backing and inner skin of an iron-built 
ship like the Warrior is capable of much greater resistance than 
the side of an ordinary frigate. If we suppose the ship to have 
been protected with 4‘5in. armour plates, as in the case of ‘‘ Ports- 
mouth C” target, the resistance will be approximately proportioned 
to the squares of the thicknesses of the plates, the backing being 
the same in both cases. We might, therefore, expect that a 
‘**work” of about forty-four tons per inch would penetrate 
‘Portsmouth C.” It ap from round 4 that 38°7 foot-tons per 
inch failed to penetrate the ta 

As before stated, it is proved that a ‘‘work” of about 58 foot- 
tons per inch of shot’s circumference will just penetrate a 5°5in. 
plate and 25in. of wood; and we may assume that it will require 
aforce of 44 foot-tons per inch to penetrate the same ship if the 
plates be 4°5in. 

In order to demonstrate how this knowledge may prove of 
advantage, let us — the following case :—H.M.S. Favourite 
is a wooden ship of about 22in. thickness, protected by 4°5in. 
plates, and armed with 7in. muzzle-loading rifled guns throwing solid 
elongated steel or chilled shot of 115 1b. weight and 6°92in. diameter, 
with a charge of 221b. Suppose this ship meets an enemy’s vessel 
of the same thickness, but protected by 5’5in. plates, and armed 
with llin. smooth-bore guns throwing solid spherical steel shot of 
189 Ib. weight and 10°85in. diameter, with a charge of 201b. To 
all appearance the enemy’s vessel is much the stronger of the two. 
We find, however, that at 500 yards the Llin. projectiles would 
strike with a ‘‘ work” of only 34 foot-tons per inch of shot’s cir- 
cumference, and, consequently, would fail to penetrate the 
Favourite, which requires a force of about 44 foot-tons; while, on 
the other hand, the projectiles from the rifled guns of the latter 
ship would, at 500 yards, strike with a ‘‘ work” of about 68 foot- 
tons per inch of shot’s circumference, which would be amply 
sufficient to penetrate the side of a ship of 22in. thickness pro- 
tected by 5°5in. plates. 

It may, however, be urged that although the llin. shot could 
not penetrate, they would have great battering effect. But it is 
submitted that the projectile which can perforate the side of an 
enemy’s ship and disable her crew, machinery, or magazine, is 
decidedly to be preferred. Battering is all very well in theory, 
but we know what a battering the Tennessee stood without being 
much injured, and if the Favourite should ever happen to fall in 
with an enemy’s wooden frigate protected by 5‘5in. plates and 
armed with big smooth-bore guns, she will most likely be able to 
“— of her in a satisfactory manner. 

f we examine the experiments carried out against the Lord 
Warden target, it appears that the target was completely pene- 
trated by a force represented by 92 foot-tons per inch of shot’s 
circumference, while 88 tons per inch failed to penetrate, 
although it evidently very nearly did so. We may assume 
from this that a force of about 90 tons per inch is just 
capable of piercing tho Lord Warden. Now, this ship con- 
sists of, first, a 4‘5in. armour plate; secondly, 8}in. of wood 
backing; thirdly, a 1°5in. iron plate; fourthly, 20}in. of wood, 
and if we assume the force required to penetrate the iron part of it 
to vary as the squares of the thicknesses of the plates, we shall 
have 28 tons for the 4‘bin. plate, and 3°1 tons per inch for the 1*5in. 
plate, thus leaving 58 tons for the backing and wood. This seems 
a large amount, but we must remember that the target is very 
thick. We have, unfortunately, no data upon which we can de- 
pend relative to the penetration of backing, and the effect of di- 
viding it by vertical iron plates of less thickness than the principal 
armour plate. It is probable, however, that the strength of the 
“Lord Warden” would have been increased had the jin. inner 
plate been differently disposed. It would have been interesting to 
find the effect of adding lin. to the armour plate, and supplying a 
jin. iron skin. Let us suppose that iota of 4‘5in. armour the 
“Warrior” was constructed with plates 6°5 in. thick. We might 
assume that the penetration would be in a proportion to the squares 
of the thickness of plate, or (4°5)? : (6°5)? :: 61 : x—61 representing 
the number of foot-tons per inch necessary to penetrate a 4}in. 
‘*Warrior.” We find that x is equal to 127 tons per inch, and that 
round 771 penetrated such a target, with some little to spare, with 
a force af 129°7 foot-tons per inch. 





* We have no experimental data to determine this point. 
+ The above only applies to hemispherical-headed shot ; if the projectile be 
ogival-headed the ** work ” required will be less. 


(To be continued.) 








Mr. W. M. HixpMarcH, Q.C. — We regret to announce the 
death of Mr. W. M. Hindmarch, Q.C., Recorder of York, and 
Attorney-General for the County Palatine of Durham. He was 
a native of Sunderland, and for many years practised on the 
Northern Circuit. Mr. Hindmarch’s name, as that of a barrister 
engaged in most of the important patent cases of the day, was well 
known to the engineering profession. He also took a prominent 
part in the attempted reforms of the patent laws, being one of the 
members of the late Royal Commission appointed to consider the 
subject. He refused to sign the joint report of the other com- 
missi s, and he expressed his opinions in a lengthy separate 





* The same result would probably occur with the present service-charge for 
his gun, viz., 22 1b., and shot of 115 Ib. 

+ The same result would occur with the service 9in. gun of 12 tons. 

¢ It is probable that this target would have been penetrated had the steel 
projectiles been ogival-headed. 

§ This target is of equal, if not superior strength to the Warrior, if struck on 
the 5'9in. plates. 

|| See table in Appendix. 

** This applies only to hemispherical-headed shot. 





report, advocating, for instance, the system of patent extensions, 
and recommending that patent agents should undergo an exami- 
nation. At the last general election he u fully contested 
Leominster. After the recent Durham assizes he was suffering 
from ill-health, and proceeded, on his summer vacation, to the 
Continent. He was suddenly taken ill with a disease of the 
kidneys, and died on Monday last, at Aix-la-Chapelle, at the 
comparative early age of sixty-two. 
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‘EXPERIMENTS ON THE DIFFERENCE BETWEEN THE RESISTANCE. OF WATER TO FLOATING AND TO IMMERSED BODIES. 
(See ante, page 152.) 
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impossible. It may, however, be remarked that by comparing Position No. 3 with Position No. 4, that the latter has 196 ( s 9 oe “ — 2 2°67 \ Ss 
more resistance than the former. 197 J 94 96| 9 5 3 _ o- rho Hi ; a oi ! r=} 
In Position 5, with ili “687 Ib. 198 | ., 104} 1 | 10 6 | 10° : 1 ' ; ei 
rena tem abibe a reeting oe eight of *6871b.,a wave was formed as shown in the sketch, and these waves 199 | 2 ari 104 | 11 10 10°6 1 10°5 241 Hed 5 2:86 238 y2 72 g mM | nn 
her exper! m . 2} 11 | 1155] 211 04 nity 
_ In Position 6 further experiments were abandoned, the phenomena being the same as in Position No. 2. 4 rt a Hy 1 63 | a |'or | aoe |-par | 20s. |. 416 | S76 J 7 | i | 
202 163 | 15°2| 156 | 158 |156 | 151) 16 | 16 | 151] 155 i ee 
SUMMARY. 208 12°6 | 128 | 11°8 | 12. | 12-25] 1-98 | 1-95 | 215| 25 | 214 2 Nh 
Move. A. 204 | -6874| 12°6 | 14-4 | 138 | 146 | 19°85] 1°98 | 1°72] 1°09 | 1°71 | 1°62) \ 1°72 })(!!| a 
205 142 | 15-4] 15-4 | 15°8 | 15-2 | 1-76] 162] 1°62 | 151} 1°62 z 
Speed in feet per second. 206 14°8 | 148 | 142 | 146/146 | 1-7 | 17 | 1:76] P71] V7 
207 122/11 |104| 96/108 | 204 | 227] 24 | 260) 281 3 
a Half immersed. Stem and stern vertical, bow foremost. .. .... | 2 ost | 353 | 425 | 208 ee | IS |b aea | ek lage deed wae oee l. cenkae a 
b a y» Stem vertical, stern horizontal _,, oseay be’ FS on | 98 200 108 | 106 | 106 | 8 | 10-2 | 232 $06 | 206)-S4}| | 
€ ” ” Stem horizontal, stern vertical ,, es 08 os 1°82 2°49 3°33 4°39 210 | 11874 | 112 96 |} 102 | 98)102 | 223) 2 = \ | 
d ~ . Stem and stern horizontal esis be, 1; 200 | O08 2 10 98/10 | 10 | 995/25 | 265) 25 | 25 | P61 ‘ 
e . is Stem and stern vertical, stern foremost .. .. .. | 198 | 2°54 | 349 | aig | 212 10°8 | 104) 92) O4| 985) 24 | 24 oat jad He 2 | 
t ‘x pa Stem horizontal, stern vertical, stern foremost .. 1°83 213 \ 11-2 | 10-2 | 10 94 102 | 228 | a7 | 2 3-21 | 8°20 | 
g Wholly immersed. Stem and stern vertical, bow foremost .. .. .. ee 1°88 2°37 3°03 214 78 76)| 8 78 92 8-21 3°28 7 + y oo WL AH | 
h ee i Stem vertical, stern horizontal, bow foremost.. ., “ aa 201 a2 a s = << i. oe on pL 3°57 | 3:38 seit } 
Mopet B. 27 | 21874] 76|.78| 7 76| 75 | 8-28 | 821} 867] 9°28 | S83 | | 8-26 i 
; 218 78| 76| 76} 74| 76 | $21 | 828 | 328] o38 | 3-28 Ml 
: Half immersed. Stem and stern vertical, bow foremost .. .. «. 190 2°99 3°95 4°95 219 l 80) 74) T4) 76) 76 | 12) 3°88 = r+} = z ult 
» " ” ” ® oe te ee ee Oe ee ee 416 | 220 78| 78| 76] 8 | 78 | S81] S21] 28 j 
m |Wholly immersed _,, ” w DOW 45 oe se oe oe 1°24 1°56 | 2°25 2°72 : 
n ” ” ” ” mn WOR » co co co oo ee 1-72 2°45 3°26 - * Without 185 and 186 the mean is 1°72. 
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In spite of a great outlay of mathematical inves‘ gation on 
the problems of compass deviation in iron vessels, it 1s certain 
that the difficulties inherent to the present mode of attacking 
the question are far from being overcome. Without entering 
into an examination of the plans adopted by the Admiralty, or 
those recommended by Mr. Airy, and almost solely used in the 
merchant service, the fact that the matter is in an unsatisfactory 
state may be, speaking broadly, proved by certain differences of 
opinion still existing between the Admiralty Compass Depart- 
ment and Mr. Airy himself. This is shown very plainly in the 
letter of the Astronomer Royal addressed to the Atheneum of 
the 10th March, 1866. See also the syllabus of his course of 
three lectures on magnetical errors, corrections, and compensa- 
tion, delivered last year at South Kensington Museum, It is 
reprinted in Parliamentary Paper, No. 118 of this session, moved 
for production by Mr. Graves, M.P. for Liverpool. It also con- 
tains copies of the famous correspondence between the Royal 
Society, the Board of Trade, the Admiralty, and the committee 
of Lloyd’s Register, with respect to the deviation of compasses. 
In any case it needs no demonstration that no calculated “ Table 
of Deviations,” nor any correction by powerful magnets, can 
invariably take into account the varying changes in the magnetic 
character of the iron ship. This is indeed allowed by Mr. Airy 
in the letter we have cited. The only way of meeting these 
changes consists at present—as has been graphically described by 
one of the officers of the Compass Department—in watching the 
changes in the magnetic character of any given ship as a doctor 
watches the changes in the malady of a patient. In the Mino- 
taur, for instance, the maximum deviation in her standard com- 
j 488 was originally more than six points, with a most embarrass- 
ing loss of directive force, and though this very compass is 
placed as high as ten feet above the level of the deck, observa- 
tions for deviation are still continually being taken in this as 
in all the iron ships of her Majesty's navy. Thus, in the 
Minotaur, observations were made on the 12th Decem- 
ber, 1863 ; not less than eight times, or nearly once a month in 
1865; again on the 24th of last January, and the operation has, 
we believe, since been repeated. A true account of the state of 
the all-important question of compass equipment in the royal 
navy is given in another parliamentary paper, No. 244, of this 
session, moved for production by Mr. James Wyld, M.P. It 
consists of a tabular statement showing the means adopted for 
correcting or ascertaining the deviation of the compasses during 
the past three years {in each of her Majesty’s ships Achilles, 
Bellerophon, Black Prince, Lord Warden, Minotaur, Prince 
Albert, Prince Consort, Research, Resistance, Scorpion, Royal 
Oak, Warrior, Wivern, and Zealous. Under the name of each 
ship are also shown the dates on which she was swinging for 
deviation, on which compensating magnets were applied, or 
on which the position of the magnets or of the compass was 
altered. The most significant entry is that made with regard to 
the Minotaur for April 10th, 1865:—* Deviations obtained for 
standard, steering, and poop compasses, in various points, swung 
to the tide, assisted at slack water by a steam tug; correcting 
magnets then applied to each of these magnets.” So that the 
Admiralty ships not merely steer, but also navigate with a 
corrected compass. The Prince Consort’s compasses, for instance, 
have been treated in the same way. As the magnetic condition 
of an iron vessel depends upon the individual coercitive force 
of each part brought into play by many influences, even if the 
vessel remains in the same latitude the adjustment of the com- 
passes is a problem with continually varying conditions. It is, 
hence, well worth inquiring by all the means in our power, 
whether instead of relying on a numerical formula or on a 
compensating magnet, we should not rather draw upon the rich 
and even yet comparatively unexplored storehouse of physical 
seience for the solution of a physical question the practical im- 
portance of which cannot be over-estimated. 








With these views it was with great satisfaction that we, 
some seven months ago, welcomed a proposition for depolarising 
iron ships, or getting rid of the magnetism hammered into them 
in the course of their construction. Though this proposal was 
founded on a perfectly correct, and, indeed, beautiful theory, it 
was greatly misunderstood by persons who ought to have known 
better; and as the inventor imprudently brought it forward 
without having first demonstrated its practicability by actual 
trial, it was very unfavourably received. We alone, of all the 
press, gave it our support, and explained as clearly as possible* 
the scientific basis of the proposal laid before the United 
Service Institution by Mr. Evan Hopkins, C.E. We have now 
the satisfaction of stating that after some delay, merely caused, 
we believe, by a temporary illness of the inventor, the plan has 
proved itself one of the most beautiful and important inventions 
ever brought before the public. Last March, about a fortnight 
after the publication of our article, Sir John Dalrymple Hay, the 
chairman of the Millwall Iron and Shipbuilding Works, as we 
stated at the time, obtained from the Lords of the Admiralty 
the permission for Mr. Hopkins to make a trial of his invention 
on board the Northumberland ironclad, then lying in the yard at 
Millwall. Towards the end of March Mr. Hopkins accordingly 
made a survey of the magnetic state of the ship. He also con- 
ducted a few experiments on the main plates with his batteries 
and electro-magnets before the ship was launched. Figs. 1 and 2 
in the annexed illustrations show forth the general character of 
the magnetism acquired by the ship during her construction. 
As was to be expected from the position in which the Northum- 
berland was built, her polarity was powerfully developed. The 
radial polar lines extended from the bow and the stern from 
40ft. to 60ft. The bow being towards the north it necessarily 
acquired a north pole, and the stern a south pole. This is very 
plainly explained by the very ingenious diagrams, which have 
been obligingly furnished us by Mr. Hopkins himself. Each of 
the arrows may be held to represent a little magnetic compass 
needle, and the position it would assume if its case were placed 
with its centre at the given distance from the hull. 

It is difficult to see how this gigantic magnet could have been 
navigated from the indications, as it attempted to set itself to the 
magnetic meridian of the earth, of the ordinary delicately poised 
needle. The Northumberland is now lying in the Victoria 
Docks, and her position has been reversed, her stern having been 
placed tothe north. After some delays, due to accidental causes, 
Mr. Hopkins, on the first of last month, made a careful survey 
of her then magnetical condition. Diagram, Fig. 3, explains 
their general character. As the iron ship had been placed in a 
direction contrary to the position she was in when she acquired 
her polarity her magnetic action was antagonistic to the actionand 
direction of the terrestrial magnetic force. The contact of the two 
opposing forces formed concentric curves within about 20ft. of 
the bow and stern, in the centre of which a neutral space of a 
lozenge shape was formed, as shown in Fig. 3. Two of Grove’s 
batteries of five cells each, with their electro-magnets, were 
applied to the stern and the bow, and the hull was completely 
depolarised in the course of a few hours. A feeble south pole 
was given to the bow in lieu of its previous strong north pole. 
The ship isstill encumbered with chains, ropes, pulleys, barges, &c. 
When these are removed the stringer plates willbe operated upon 
from end to end, so as to destroy all the disturbance of 
the hull, and thus to allow the compass to act without any 
deviation. After the ship was depolarised a compass was taken 
and carried along the side of the vessel from bow to stern in a 
boat within 4ft. of the side without indicating any appreciable 
deviation. The experiment most fully and conclusively proved 
the practicability of the depolarising system, as shown in the 
accompanying diagrams, Fig. 4. 

* See the first leading article in THE ENGINEER of February 16th, 1866, 
pp. 127-8. 








We understand that the firm of Laird Brothers, of Birkenhead, 
having heard of Mr. Hopkins’ success, at once placed themselves 
in communication with him. If possible, the process is of 
greater importance to the merchant service than to a 
navy. A war shipis always manned by a large crew, comman 
by scientifically trained officers; and at any rate during peace 
aship of war has plenty of time to heave to in a fog. The con- 
ditions are just reversed in the merchant service, the ships of 
which are generally rather undermanned, are commanded by less 
scientific officers, and with such a ship, which is afloat purely and 
simply to earn money, time is money, and the eight swingings 
per annum of her Majesty’s ship Minotaur would be simply im- 
practicable. Well might the Board of Trade and Lloyd's refuse, 
as they did last year, to enforce the Admiralty system in the 
merchant service. i 








A DIFFICULT TRANSIT. 


LARGE masses of manufactured material sometimes give rise to 
considerable difficulties in their transit from their place of manu- 
facture to their ultimate destination, and we have lately had a case 
in point in the metropoiis. A large crank shaft for H.M.S. Her- 
cules, weighing 34 tons 11 cwt. 0 qr. 7 lb., and supposed tojbe the 
largest iron forging ever made, was lately completed at the Mersey 
Steel and Ironworks, Liverpool. The forging is intended for the 
main crank shaft of engines of 1,200 nominal, or 7,200 indicated, 
horse-power, now being constructed by Messrs. John Penn 
and Sons, the eminent engineers of Greenwich, who have been so 
meee ful in their manufacture of engines for the navies of the 
wor! 

When the forging was made it had to wait a considerable time 
at Liverpool before the London and North-Western Railway Com- 
pany could spare their large trolly to carry it to Camden Town 
station. | When the trolly was procured arrangements had to be 
made for the conveyance by special train, which was only per- 
mitted to move at the rate of ten miles per hour, and on Sunday, 
so as not to interfere with the other im t traffic of the line. 
Arriving safely at Camden its chief difficulties seemed to com- 
mence. Messrs. Pickford, the great railway contractors, on 
making inquiries ty ee | the best route to take it from Camden 
to Messrs. Penn’s factory at Greenwich, where it had to be 
delivered, found all sorts of obstacles present themselves. The 
noble new bridge at Westminster, one of the latest achievements 
of modern engineering, was closed against them under threats of 
official pains and penalties, and special care was taken for fear the 
terrible shaft should be smuggled over the bridge unawares. 
Waterloo Bridge came to the rescue, and was pronounced by its 
owners as sufficiently strong for any weight, and was accordingly 
selected, but there were several other difficulties to surmount, 
such as the Underground Railway, two railway bridges at New 
Cross, where the traffic was suspended for a few minutes whilst the 
monster crossed, and last, but not least, was the Ravensbourne, at 
Deptford, where an old-fashioned bridge looked rather shaky, but 
by perseverance these difficulties were surmounted, and the shaft 
was landed in safety at Messrs. Penn’s, Greenwich. The shaft, 
which, with the trolly upon which it was carried, weighed forty- 
five tons, left Camden at six o’clock in the morning, wn 
by thirty of Messrs. Pickford’s fine horses, and was followed 
by crowds the whole way. Going down Regent-street and 
Waterloo-place the shaft appeared at times to be in danger of 
over-running the horses; in fact, at one part of the latter the 
Guards’ Monument appeared to be rather in danger from the 
momentum the shaft had acquired in the stee poe wy but the 
powerful brakes on the trolly which wonpel it brought it up in 
time to round the corner safely. 





South KEnsincTon MusEuM.—Visitors during the week ending 
1st September, 1866 :—On Monday, Tuesday, and Saturday, free. 
from 10 a.m. to 10 p.m., 18,997; on Wednesday, Thursday, and 
Friday (admission 6d), from 10 a.m. till 6 p.m., 1,063; total, 
20,060; average of corresponding week in former years, 11,048; 
total from the opening of the museum, 6,282,854. 

HEYBROOK ALUM WoRKS, TUNSTALL.—North Staffordshire has 
added the manufacture of alum to its wealth-producing power, 
the process being now carried on on a considerable scale at the 
above-mentioned works, of which Messrs. Bray and Thompson 
are the proprietors. They obtain their alum from the native coal 
shale, a hitherto worthless substance, with the assistance of sul- 
phate of ammonia. The shale having been calcined is placed in 
a series of lead pans, which are heated from below, ani is boiled 
for fort;7-eight hours in sulphate of ammonia. The object of 
introducing this acid is to cause crystallisation, and its use at this 
early stage of the manufacture is unusual, the more common 
practice being to steep the calcined shale in water and to add the 
crystallising acid at the next stage, which we nowcome to. The 
crude lye having been boiled for forty-eight hours the pans are 
tapped and the lye flows into two large cisterns, each capable of 
halting five tons of alum. Here it is allowed to cool gradually, 
and the alum is precipitated to the bottom in the form of minute 
crystals. By the use of sulphate of ammonia as a precipitate, 
between eighty and ninety parts of alum are thrown down ina 
solid form. The subsided powder is then removed, and a portion 
of the lye adhering to the crystals drains off, but, as the 
substance is still of a dirty yellow colour, various purifying 
processes are resorted to, consisting mainly of el cs the 
crystals in water. The liquor is then run off into coolers 
where larger crystals are formed, which, having been 
pounded and washed, are ready for the final process of crys- 
tallisation. The alum is pe be in boiling water, and the 
solution is then run into large vessels called rocking casks. The 
staves of these casks are loose, they are lined with lead which 
overlaps the edges, and, on being placed together and secured with 
strong iron hoops, are perfectly water-tight. The casks in use at 
the Heybrook Works will each contain three tons of soluble alum. 
After having been allowed to remain four or six days the hoops 
are loosened and the sides of the tubs removed, leaving exposed, 
to all appearance, a solid mass of alum 6ft. or 7ft. high, and from 
4f. to 5ft. in diameter at the base. This solidity is, however, 
only apparent, for the mass contains within itself a considerable 
quantity of what is termed ‘‘mother liquor,” and in order to 
allow the whole of the salt held in solution inside to crystallise 
and cool, the mass is left for two or three weeks without being 
interfered with. At the end of that time holes are pierced in the 
side, and the mother liquor remaining flows into a cistern, and the 
cone, on being broken open, is found to be from 12in. to 14in. 
thick, and to be covered all over on its inner surface with 
octahedron crystals, many of which are very beautiful. The 
mass is then broken up into lumps of about one hundred 
weight each, and is ready for the market. Messrs. 
Bray and Thompson manufacture upon the spot the sulphate of 
ammonia used as the precipitate, and for this purpose they import 
considerable quantities of a mineral called Spanish ore, Which is 
obtained from the river Gandiana, The ore is burnt in a series of 
kilns with gasworks refuse containing oxide of iron, and the fumes 
| into an enormous leaden vitriol chamber, sulphuric acid is 

ormed, and the sulphate of ammonia is produced by the direct 
application of this acid to the liquor obtained at gasworks by the 
distillation of coal. The ore, after having been deprived of its 
sulphur, is sent to a distance to be smelted for copper. It is 
worthy of note, as showing the tendency of chemical science to 
utilise substances formerly worthless, that not only is the alum 
obtained from the refuse of coal mines, but that the manufacture 
of alum has led to the absorption of large quantities of ammonia 
water which hitherto had been an almost worthless residuum, to 
dispose of which without creating a nuisance taxed the ingenuity 
of the managers of gasworks, but which now realises from 5s. to 
8s. per ton, 
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In our last. impression we gave an elevation of the new 
Victoria Bridge at Battersea, and detail sectional drawings of the 
foundations of the new piers, the means by which these Were 
connected with the corresponding portions of the old bridge, and 
elevation and sectional plan of one of the cast iron standards 
and skew-backs which support the main and arched girders. 
We also described the bridge at some length, but in general 
terms, and we now propose to add certain additional information 
on matters of detail. It will be seen that we also illustrate 
certain features of the bridge, which are either in themselves 
worthy of attention, or necessary to the clear comprehension of 
the system of construction adopted. At the top of this page 
we give an elevation of the land span on the south side of the 
river. The span is crossed by ordinary plate girders 4ft. 6in. 
deep between the flanges, which are 18in. wide. The thickness of 
the web varies from jin. at the middle to }in. over the piers. 
The web and flanges are united by gin. angle iron, 4in. by 4in. 
The flanges consist of six hin. plates at the centre of the span, 
falling off to a single plate over the piers. 

At page 180 we give an elevation of a portion of one of the 
main ribs, showing its connection with the piers, the parapet, &c., 
and full details of the same girder to a larger scale. In this 
latter figure, drawn to a scale of seven-sixteenths of an inch, B 
is a section of girder at crown of arch, showing the connection of 
one of the platform girders A. C is a sectional view of an 
arched girder, showing elevation of the cross girders for securing 
the diagonal bracing between the ribs. D is an elevation of 
girder at crown of arch. E is an elevation of arched girder. 
F, section of rail girder. G shows the mode of connecting the 
rail girders with the cross girders. His a section of the ‘on 
form girder, showing its connection with the main girder. I isa 
sectional view of the bracing girder; and J a sectional view, 
showing connection of cross girders for securing diagonal braces 
between ribs. It will be remembered that the river is crossed by 
arched girdersin connection with the main girders, although the land 
spans are crossed by horizontal girders only, the whole being con- 
nected together through the medium of the cast iron standards 
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and skewbacks already described, into a continuous length of 
912ft. This was rather a bold experiment, but we have already 
pointed out that, up to the present, changes of temperature have 
produced no injurious effect. Thejspandrils are filled as shown 
by a wrought iron open framing, consisting of plates and T 
iron of the following dimensions :—1st, 2nd, and 3rd struts—plate, 
Yin. by }in., and two T-irons, 6in. by 4in. by fin. ; 4th, 5th, and 
6thstruts—plate, 8in. by $in., and two T-irons, 6in. by 4in. by din.; 
7th, 8th, and 9th struts—plate, 7hin. by 4in., and two T-irons, 
6in. by 4in. by }in.; 10th, 11th, and 12th struts—plate, 7in. 
by }in., and two T-irons, 6in. by 4in. by $in. ; and 13th and 14th 
struts—plate 6in. by jin., and two T-irons, 6in. by 4in. by tin. 
In the outer girders it will be seen that a central member is em- 
ployed, principally from esthetical considerations, which con- 
sists of a 9in. by din. plate, two plates each 6in. by }in., and two 
T-irons each 6in. by 4in. This member has been omittedin the in- 
ner girders.jTheribs are braced transversely at eight places by girders 
3ft. 3gin. deep, of fin. plate, and top and bottom 4in. angle irons 
of the same dimensions connects these transverse beams with the 
main girders. In addition to these, diagonal braces, shown in 
the transverse sectional elevation of one arch, at page 180, unite 
the spandrils with the upper girders. These braces areof 4in. by gin. 

The arched rib is 3ft. 4in. deep between flanges from the 
springing nearly to the crown. Here it runs into the horizontal 
girder, making the depth at the crown 4ft. 6in. It will be seen 
from the cross section that several platforms are erected on the 
bridge, and the details of their construction can be gathered 
from our engraving almost at a glance, while the general dimen- 
sions of the different parts may be obtained from the scales 
attached. It may be well to state that there are eight girders in the 
new bridge and three in the old structure. The ribs furthest re- 
moved from the old bridge are spaced 12ft. 10in. apart, the next 
couple 11ft. 2in.; three spaces of 13ft. 6in. ensue, then a space 
22ft. 4in. under the platform, then a second span of 11ft. 2in., 
while the distance between the first of the new ribs and what 
was the outer rib of Mr. Fowler's bridge, is 2ft. 34in., all 
measured from centre to centre. 








We have already stated that in sinking the foundations a 
somewhat novel system of weighting was adopted; this we 
illustrate at page 180. Shelves were slung round within the 
cylinders as shown, and on these the kentledge was placed. 
Each pier rests on four cast iron cylinders, as we have before 
stated, 21ft. in diameter outside, and 24ft. high. During the pro- 
gress of the works, these cylinders were surmounted by caissons 
to exclude the water while the excavation was proceeding within, 
as the cylinders proper stand only between 4ft. and 5ft. above 
the level of the river bed. These caissons were of the same diameter 
asthe cylinders ; the joints being made tight by placing india- 
rubber rings in channe Is 3in. by 2in., and screwing up the sections 
by means of hook bolts, The system answered perfectly. The 
caissons were of jin. plate stiffened by thin outer rings 10}in. 
broad, made up with 34in. angle iron. About 100 tons of kent- 
ledge were required to sink each cylinder, an operation occu- 
pying about a week. The lower extremities of the cylinders 
enter into the London clay, 45ft. below high water mark, for a 
short distance. They are filled with cement concrete to a height 
of 12ft. 6in., and from this solid brickwork, laid in cement is 
carried up to low water mark. This accomplished, the pier was 
loaded with about 1,000 tons of kentledge by which a subsidence 
of jin., as a maximum, was produced. The kentledge being re- 
moved, masonry was carried up between the iron frames or aprons 
shown in our last impression. The ironwork being tinted to 
resemble stone, it is almost, if not quite, im ible from the 
river to distinguish with accuracy the place where the old work 
joins the new. The cylinders of the foundations are 23ft. 7in. 
apart from centre to centre. The piers are 15ft. 9in. wide at the 
level of the upper ends of the cylinders, and 12ft. 4in. at the 
springing. The length of the new piers is rather over 100ft. 
without the cutwaters—10ft. at the base, and nearly 9ft. at the 
top. The piers are solid only as far as the springing; from that 
up they are built hollow, consisting of four walls of 14in. work, 
and they are reduced to a width of but 9ft. 6in. Up to the 
springing they are faced with ashlar masonry, above, principally 
with picked bricks. 











A NEW ARRANGEMENT FOR THE PICKING UP 
OF SUBMARINE CABLES.* 


Mr. FLEEMING JENKIN read a paper on a new arrangement 
for the picking up of submarine cables. In describing the 
manner in which cables had been broken when being hauled 
up, he attributed their breakage in many cases to the exces- 
sive strain that was put upon them by the motion of the 
vessel in rising and falling. In order to raise a cable 
with perfect safety it became necessary to adopt some method 
by which the strain upon the cable should never exceed a certain 
amount. He had therefore constructed a machine, of which he 
exhibited two models, by which the strain upon the cable might 
be regulated to within a few pounds by means of a weight placed 
at the end of a lever acting upon a bow which regulated the 
motion of the drum around which the cable was coiled. en 
once the weight was placed upon the lever they might put what 
power they liked upon the engine, or the vessel might pitch and 
toss to any extent, without the strain upon the cable being either 
slackened or increased. If the speed or the motion of the vessel 
caused a strain to be put upon the cable beyond what was desired, 
the drum would cease to haul in the cable; and if the strain were 
increased to a certain extent the drum would even commence to pay 
out the cable. The moment, however, the strain slackened and 
got below the required force, the drum again commenced to haul 
in the cable, keeping exactly the same strain upon it under all 
circumstances. It was now immaterial, therefore, what the state 
of the weather might be, the process of hauling in the cable being 
carried on as safely amid a heavy sea as when it was perfectly 

The author of the paper then proceeded to describe in 
detail the various parts of the machines, the principles of which 
were almost identical. The wheel A, Fig. 1, represented an ordinary 
spur wheel keyed fast upon an ordinary shaft through its 
centre. On the same shaft, but loose upon it, was a break 
drum, which was prevented from turning round by a 
weight acting upon a break or friction strap which prevented 
the drum from going round. If the weight were lifted then 
the break strap was released, and the wheel could turn round, 
as would also the case if a strain was applied to the drum 
exceeding the friction caused by the break-strap, but ordinarily the 
drum was stationary. In the diagram the break-strap was repre- 
sented by a single weight hanging over the drum, but in practice 
and in the model Mr. Appold’s brake was used, producing a con- 
stant restraining force however much the co-efficient of friction 
varied. Another y —bagge B worked freely on a centre 6 in the 
rim of the brake . Outside of that was a wheel O with 
internal teeth gearing into B, loose on the main shaft, but fastened 
to the hauling-in drum E. When the engine drove the wheel A 
the other wheels B, C, and the drum E would turn in the direction 
shown by the arrows, and the cable would be hauled in in the 
usual manner, turning several times round the drum; but, 
supposing that there were to be a great strain upon the cable 
--& greater than the weight restraining the loose 
drum D—then, instead of standing still it would yield, and 
the loose drum would turn round in the direction of the 
arrow, while the wheel C would stand still, so that the 
cable would not be pulled up at all. He might illustrate the 
action to which he saleoned by means of the smaller of the two 
models which he exhibited. It would be seen that when he turned 
the handle of the machine he was able to pull the string repre- 
senting the cable against the way he was turning the handle, but 


the moment he slackened the strain upon the string the drum 
began to wind it up. In fact, it was a matter of perfect indif- 
ference to the person at the handle whether the string was coming 
in or going out,:as whether the string was being taken in or 
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being payed out the strain upon it was exactly the same. 








* British Association. 


The t he increased the strain u the string the drum 


the strain on the string 





payed it out; the moment he slacken 





the drum hauled it in. It was, therefore, possible by means of 
this machine to add at will to the strain upon the cable hundred- 
— by hundredweight, so that it might be pulled in with the 
smallest possible strain. More than that, when the ship was 
wanes, rising and falling the cable would 
i be drawn in rapidly as the ship fell 
a tending to decrease the strain, and 
more slowly when the ship rose 
tending to increase the strain. In 
this way the cable came in by inter- 
mittent fits, the strain upon it being 
constant at all times. He was 
happy to say that the Telegraph 
Construction and Main 
Company (Limited) had taken one 
of theas machines on board the 
Great Eastern, but he did not know 
whether they could make use of it 
or not, because they had not yet 
ot hold of the broken cable, and 
e was doubtful, moreover, whether 
they could fix it up in time to use 
it. They were, however, anxious 
to use it, and had offered him every 
assistance in their power, with the 
view of coma efficiency of the 
machine. With regard tothesecond 
model which he produced, thedrum 
would in practice require to be much 
larger compared with the rest of the 
machine. The action of this model 
was shown in the second diagram 
The wheel A was keyed fast upon 
the shaft in the same way as in the 
other mode! ; this wheel worked 
into the larger wheel B, and —_ 
the same shaft there was another 
smaller wheel Bi; that was also 
keyed upon the shaft b, which was 
carried by the drum D, restrained 
by a break-strap with a weight 
ing to it. The small wheel B 
worked into wheel C, and that was 
connected with the picking-up 
drum E. This model was made 
by Messrs. Easton, Amos, and 
Sons, of London, who had made 
the gear put on ithe Great 
Eastern. The principle was exactly 
+; the same. e brake would not 
turn round as long as the strain 
upon the cable was less than the 
weight regulating the brake. When 
he to to pick it up, 
of its picked up, t 
drum slipped and let out the 
string because the strain upon the 
string was greater than that due to 
the weight upon the lever. The 
cable therefore, not picked up 
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because the weight upon the lever 
was not sufficient, but if he put some little additional ig upon 
the lover the break steed otffl and up came the cable. These two 


arrangements, therefore, are substantially founded upon the same 
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idea, and were based upon this principle, that if you want to pick 
up a weight by a lever, you cannot pick it up if it be greater 

the resistance afforded by the fulcrum upon which the lever works. 
If the fulcrum gave way you would never lift the weight, whatever 
force might be psec tn 6 The brake drum in this model afforded 
the fulcrum upon which the lever and if it gave way you 
could not get a ; pombe 1 on oe cab) ge Po oes wl ie was 
put upon the cable on weight w! was pu ) 
the brake, and the action of the brake depended upon the f 

Now friction, it was well known, varied very much to the 
state of the surfaces which were rubbed . If these were 
two surfaces of wood or of i well or oiled, the friction 
would be slight, but if sand or some other . ow substance 
were introduced between therh, the friction would be greatly in- 
creased. Now, it —— be thought that as he could never be certain 
of knowing exactly state of the surfaces on which the friction 
took place, he could never exactly ascertain what the amount of 
Sag 9 upon the a eter ee Tr he ovens Aveed g 4 
culty opting very invention o' » Ap , by 
which a strap can be regulated so that the total retarding 
force put on by the break drum does not depend upon the fric- 
tion. He was not going to’ take up the valuable time of- the 
section by describing Mr. Appold’s brake, it being very well 
known; it was a break which been employed on the Great 
Eastern, and it had safely laid the Atlantic telegraph cable. But 
he wished to warn the ting against supposing that there could 
be any source of error in his machine with regard to the amount 
of friction. The principle of his machine might be made useful 
in several other ways besides hauling in cables. For instance, if a 
certain amount of power were let off to a man, by applyin his in- 
vention to the shaft you could take care that he should have no 
more than the amount of power for which he had bargained. Then, 
again, it was useful for limiting the strain upon ropes in collieries 
or in lifts of any kind. 


In reply to various questions, 

Mr. Jenkin stated that friction was applied on the drum by means 
of a strap, which, by nipping the drum, produced acertainamount 
of friction. This was regulated by a weight acting upon a lever. 
When the strain on the cable exceeded that due to the friction 
caused by the strap the lever rose a little and permitted the 
drum to revolve. The friction depended absolutely upon the 
weight which hung upon the drum. _ Several inventions had been 
made for the purpose of remedying the effect of the rise and fall of 
a vessel by means of a weight hung in the bight of the cable while 
it was being payed out, but owing to the inertia and momentum of 
the weights employed, this arrangement increased the inequality of 
the strain instead of remedying it. To remedy this defect 
Mr. Heming and Mr. Latimer Clark had invented an ingenious con- 
trivance by which the loop of the eable before going overboard 
passed under a wheel attached to the piston rod of an exhausted 
air chamber, which regulated the strain to a nicety. The air 
chamber, however, had to be exhausted by steam power, which 
rendered the apparatus expensive and complicated. It would be 
better, perhaps, if we could regulate the pressure upon the lever in 
the Appold brake by a spring instead of by a suspended weight, 
but it would be difficult on board a ship to employ a spring 
sufficiently long. He could assure the gentlemen present, however, 
that the variation in the strain due to the action of the rise and fall 
of the ship on the weight regulating the brake was so slight as to 
be practically of little consequence, 








SKATES versus WHEELS. —A correspondent, writing from Paris, 
thus describes M. Girard’s invention now being practically (?) 
tested at La Touchere, Although there can be no two opinions as 
to the value of the scheme, the idea is so ingeniously carried out 
that our correspondent’s account will be found well worth 
perusal :—‘‘ The invention of M. Girard is certainly the work of a 
tertile brain, and deserves a better fate than to have lain for up- 
wards of four years dormant in France, even though the Emperor 
patronised it greatly. It is founded on a new principle applied to 
an old one well known, viz., that a layer of water introduced 
between two metal surfaces enables them to glide on each other 
with as little friction as a slab of ice on the polished surface of a 
frozen river. In this little railway wheels are entirely ignored, 
and skates introduced in their stead; and it is possible that the 
invention, if applied to ordinary railway lines, would enable a 
locomotive engine to draw a train at double the speed it now does, 
with the same consumption of fuel and labour as are now re- 
quired, The inventor proposes; however, to do away with steam 
power altogether on his system of locomotion, but in days when 
Atiantic cables are not only laid, but old ones fished up from the 
bed of the ocean, what may not be accomplished by scientific men 
and the free use of money? The carriages are fitted on slides, or, 
more properly * skates,’ which fit upon rails constructed to receive 
them; by turning a cock a stream of water is introduced between 
the slide and the rail, and a gentle motive power being applied, 
the carriage thus mounted on a runner shoots forward with a 
speed which has really no limit beyond that necessary for the pre- 
servation of the train. The model railway has been constructed 
with great taste and expense by M. Girard, and would be well 
worthy of a visit from engineers and railway proprietors. 
The rails employed by the inventor are broader and Righer than 
the ordinary ones in use on railways. Their upper surface is 
20 centimetres in breadth. Four skates are fitted to each carriage 
almost similar to those used by man for skating, except in shape 
and size. A flange on each side keeps them on the rail, but plenty 
of freedom is allowed. The part next the surface of the rail is 
hollow at the centre, and holes in the groove communicate with 
tubes which pass to a reservoir in the carriage containing water, 
which is subjected to a pressure of condensed air, equal to eight 
atmospheres. The action of a bitcock effects the communication 
between the water and the skate. The water thus supplied passes 
thence in volume to the skates and through the holes in the 
hollow to the rails, and the ice bed is complete. The friction 
is almost imperceptible, and the traction or propelling power 
is greatly reduced. Between the rails runs a longitudinal 
tube receiving water at a very high pressure ftom a reservoir estab- 
lished at a very high level. This pipe or tube is fitted at every 
150ft. lin. with a stopcock which throws a strong body of water 
horizontally in the direction the train moves. A. needle is fitted 
to the leading carriage which opens the cock, and the force of the 
water against the small paddles placed under each carriage. gives 
such an impetus that the train will ascend very steep gradients 
with ease and at full speed. This water is again, by the action of 
the paddles, passed into the reservoir of the motive carriage, and 
neutralises the friction between rail and runner or skate. In 
descending gradients the train descends by its own specific gravity, 
and the speed can be regulated to a shade by the supply of water 
to the skates, as the skates form in themselves a most powerful 
break from the friction of iron and iron. Great care is required 
not to stop the train suddenly, as the concussion would be im- 
mense, and the passengers would have the effect of a collision al- 
most as great as if another train struck the buffers of the engine 
on our lines but did not ran farther. The railway on which M. 
Girard exhibits his plan is 40 metres in length on one line, 
and 50 metres on the second track, and has an incline of 5 
contimetres per metre. The trains ascend at a speed§equal to those 
drawn by our most powerful engines, The motion is very easy ; 
in fact, one would fancy he was in a sleigh on a Canadian river 
with 6ft. ice below. One point strikes me very forcibly, that is, 
the bringing up of a train to a full stop in less than half the 
usual time required by the ordinary locomotive. The plan answers 
admirably on M. Girard’s model line, but there are many diffi- 
culties to be contended against—one for instance is the reservoirs. 
They would cost a large sum, and I fear from that cause the 
directors would not sanction that their old friends the locomotives 
should be ‘shunted,’ at least for many years,” f 





THEORY OF THE INFLUENCE OF FRICTION 


UPON THE MECHANICAL EFFICIENCY OF 


STEAM.* 

By W. J. Macquorn Rankine, C.E., LL.D., F.R.SS., L. and E. 

1, By a correspondent of THE ENGINEER newspaper (of the 20th 
July, 1866, p, 42), dating from New York, with the si 
‘ Mr, John Bourne, in the same journal (of the 10th 
August, , attention has been called to the fact that the heat 
soodeanitir friction of the pistons, pi rods, and trunks of 
steam engines must be wholly or eommunicated to the 
steam, and must thus affect the work of the steam and the expe 
diture of heat yr it. ‘The object of the present paper is topoint” 
out how that fact, when treated according to the principles of 
thermodynamics, affects the efficiency of the steam. 

2. The mostgeneral and elementary way of considering the sub- 
ject is as follows :—Let W denote the whole indicated work of the 
steam in a given time, including that which is lost through friction 
in the cylinder; let F be the part of that work which is so lost, so 
that W — F is the available work; also let H be the whole expen- 
diture of heat upon the steam in the same time, expressed in units 


of work by the aid of the first law of thermodynamics. Then uf 


is the efficiency of the steam when friction is not taken into 
account. If we take into account the loss of work through fric- 
tion, but not the gain of heat, the efficiency is reduced to 


W +: With respect to the gain of heat through friction, itis to 


be observed that if the cylinder is properly jacketted and protected 
the whole of the heat due to the friction of the piston must be 
communicated to the steam, and that, if we consider the great 
superiority of slightly moist steam above air in conducting power, 
it is probable that a small fraction only of the heat due to the 
friction of piston rods and trunks escapes without being taken up 
by the steam also. If, then, we suppose that sensibly the whole 
due to friction in the cylinder is taken up by the steam, there 
is‘a ems ogee saving in the expenditure of heat, and the 
efficiency of the steam becomes 

w-F (A) 


H F > 
being less than % the efficiency neglecting friction; but greater 


than W — F the efficiency when the loss of work is taken into 
account, but not the saving of heat. 

3. For example, let the case be taken of an engine in which the 
steam is admitted to the cylinder at an absolute pressure of 40 Ib. 
on the square inch, being 25°3 lb. on the square inch above the 
atmosphere, the back-pressure being 4 lb. on the square inch, and 
the rate of expansion 51b. The efficiency of the steam in such an 


engine, neglecting friction, is about 0°12 = * Suppose, now, 


that one-tenth of the indicated work is lost in friction in the 
cylinder, and that all the heat of friction is taken up by the steam; 
that is to say, let F = 0°1 W = 0°12 H. Then the fraction 0°012 
expresses the saving of heat through friction, and the efficiency is 
found by equation A to have the following value— 

W—F_ 012 —0°012 _ 07108 _ 01093, 

H—F = 1:000—0012 0988 : 
The result of taking into account the loss of work, but neglecting 
the saving of heat, is V —¥ = 0108, 

4. The following is the result of applying the principles of 
thermodynamics more in detail to the process of expansive work- 
ing as affected by friction. oi | any small portion of the pro- 
cess of expansive working let d W be the total work done, in- 
cluding friction, and dF the part of that work which is lost in 
friction; also let ¢ be the absolute temperature at which the 
work ad W is done, and & the real dynamical specific heat of the 
substance. Then, by the second law of thermodynamics, the ex- 
penditure of heat during “= = small portion of the process is 

=tag; 
>. which the ‘thermodynamic function” ¢ has the following 
value :— 


eh tats. 3 aw 
¢ =k hyp.-log. t+ dt’ 


If all the heat due to the friction is taken up by the working 
substance, let d H' be the diminished expenditure of heat; then 
the thermodynamic equation of the process becomes 

dH'=dH—dF=td@--dF . .. (B) 
And if, as is often sensibly the case, the work done in friction is 
a constant fraction f of the whole work, so that d F = fd W, we 
have the following equation : 

dH'=tde—fdwWw . ie is ° ° (C) 

5. The special mode of operation of friction in saving heat 
during the working of steam in ordinary steam engines probably 
consists in a diminution of the additional supply of heat required 
by the steam while in the cylinder, in order to prevent the accu- 
mulation of liquid water there. It is known that during the 
expansive working of steam heat disappears: that part of such 
disappearance of heat (viz., from one-fourth to one-fifth of it) 
takes effect in lowering the temperature of the steam to that 
corresponding to the diminished pressure; and that the remainder 
(being from three-fourths to four-fifths) tends to produce lique- 
faction of part of the steam. Such liquefaction is known to 
cause indirectly great waste of heat, through the distillation of 
the liquid water into the condenser, and consequent abstraction 
from the cylinder of heat, which has to be supplied by means of 
an increased expenditure of boiler steam. In order to realise, 
therefore, the economy due to expansive working, it is necessary 
to keep the steam during the expansion nearly in a state of . 
ness; and for that p se it must be supplied with heat to the 
extent of from three-fourths to four-fifths of the heat which dis- 
appears during the expansion. That supply of heat may be con- 
veyed from the boiler either by means of a steam jacket, or of 
superheating, or by both methods combined; and the heat due to 
friction in the cylinder, by contributing to that supply, diminishes 
the part of it which it is necessary to obtain from the boiler. 

6. The theoretical formule for the indicated work and the 
expenditure of heat in a steam engine working with dry saturated 
steam are as follows :—t 

Let the initial absolute temperature, absolute pressure, and 
volume of one pound of steam be denoted, during the admission 
into the cylinder, by 4, p:, and 7, and at the end of the expansion, 
by ¢,, Pz, and v,; so that - is the rate of expansion. 

Let p3 be the back pressure of the exhaust steam in the cylinder, 
and ¢, the absolute tempefature of the feed-water 

Let a — bt be the approximate, value, in units of work, of the 
latent heat of evaporation of; oné pound of water at the absolute 
temperature ¢; the constants being as follows :— 

a@ = 1109550 foot-pounds; 
b = 540°4 foot-pounds per degree of Fahrenheit, or 972°72 
foot-pounds per Centigrade degree. 
Let J be Joule’s equivalent of the specific heat of liquid water = 
772 foot-pounds for Fahrenheit’s scale, or 1,390 foot-pounds for the 
Centi e scale nearly, 
Let U denote the work done by a pound of steam, on the suppo- 





* British Association. 

+ For their demonstration, see “* Phil. Trans.,” 1859, and ** A Mariual of the 
Steam Engine and other Prime Movers,” page 396; and for approximate 
formule for practical use, see also THE ENGINEER, 5th January, 1866, page 1, 
and ** Useful Rules and Tables,” page 289, 


2 
also the expenditure o per a of steam is 
ome =U+a—bhtJ (at). 


|sition that the back-pressure is equal to the final pressure 


(ps = p2): and W thej whole i work done by a pound of 
steam. 


(Then = U=a hyp. log. b(t) See 
‘and W= U + (p)— mo) o ne 


Se 
_ Now the total heat of evaporation of one pound of steam, site 


initial tem; ti, is 
=a—bh+JS(e—t) .- . « . «.(@) 
between this and the total expenditure of heat 


andthe difference 
| is the additional heat which must be supplied to each pound of 


steam in order to prevent liquefaction in the cylinder, that is to 
say— 

6 H—H: =U —(J—b) (a—4) 
=ahyp.log.f@—J(@—th. . « « (fH) 
on appears by calculating numerical results in particular cases 


H—H=from 0'75to0'8Unearly . . . (K) 
0°75 being the co-efficient at high temperatures, and 0°8 at low. 

7. It is out of this nw of the expenditure of heat, 
H— Hi, that the saving is through the heat produced by the 
friction in the cylinder. The following are four examples of the 
theoretical calculation of the work and expenditure of heat per 
ag of steam, and of the efficiency, with and without allowances 

or friction:— 
No. OF EXAMPLE. 


Temperature —Fahrenheit. IL II. Itt. Iv. 
Initial, ordinary 338° 338° 257° 257° 
“ absolute; ¢, = 799° 799° 718° 718° 
Final, ordinary 248° 203° 176° 221° 
»» absolute; ¢, = 709° 664° 637° 682° 
Feed-water, ordinary 104° 104° 104° 104° 
a absolute, t, = 565° 565° 565° 565° 

Pressures—tib. on the square foot :— 
Initial, p: = 16580 16580 4854 4854 
Final, p, = 4152 1765 988 2524 
Back, p; = 649 649 649 649 

Volumes—cubic feet to the Ib. :— 
Initial, 1 = 3814 3814 12°09 12°09 
Final, v, = 14:00 31°26 53°92 22°34 
Rates of expansion 2 == 3°67 8:2 4°46 1°86 
a 


Indicated work in foot- 

pounds per pound of 

steam, at pressures 

above the final pres- 

sure, U = 83930 132350 89000 37600 
Do. at pressures below 

the final pressure 
(Py — Py) 2 = 

Total indicated work, 
foot-pounds per 1b, 

of steam, W = 132972 167050 107140 79500 
Heat expended in foot- 

pounds per lb. of 

steam, before admis- 

sion. Hy = 859175 859175 840139 840139 
Additional heat to 

prevent liquefaction 

(without deduction) 

H—H = 62778 100623 69961 29139 
Total heat expended 

(without deduction) 

I 


49042 34700 18140 41900 


1 = 921953 959798 910103 869278 
Efficiency without 
friction, = 01442 «= O174.—s«O117G.—Ss«O0915 
Suppose co-efficient of 


friction one-tenth; 

then work lost in fric- 

tion and heat saved 

F => “ 13297 16705 10714 7950 
Available work W — 

F= 119675 =—-:150345 96426 71559 
Heat expended to pre- 

vent liquefaction, de- 

ducting that saved by 

friction H — Hi—F = 49481 83918 59250 2118 
Total heat expended, 

deducting that saved 


by friction, H — F = 908656 943093 899389 861328 
Efficiency, allowing = 
for frictio pf = . = 0132 01595 = 010730083 


8. From the preceding formule and calculations it appears that 
although the heat produced by friction in the cylinder makes but a 
trifling saving when compared with the whole heat expended, it 
may become considerable when compared with that part of the ex- 
penditure of heat which is employed to prevent liquefaction of 
steam in the cylinder, and may thus co-operate usefully with the 
action of jacketting and superheating. W. J 

Glasgow University, 20th August, 1866. 





In reply to some observations by Mr. Smith and Mr. Bram- 
well, the latter of whom pointed out that the heat generated 
would be carried away in part by the exhaust, Professor 
Rankine said he was sorry that he should have explained 
himself so badly in his original paper as to lead Mr. Bramwell 
and Mr. Smithiés to suppose that he regarded the heat generated 
by friction as increasing the motive power. That was not what 
he had intended to convey. He was far from supposing that the 
heat generated by friction added in the slightest degree to the 
amount of the working power of the steam, or even made the 
diminution of the work less than it would otherwise be. What he 
meant to convey was that the effect which he had ascribed to the 
heat produced by friction was not a gain or saving of mechanical 
work, but simply a saving of a portion of ‘the heat which would 
otherwise be lost in preventing liquefaction of the steam. What- 
ever quantity of heat was produced in the cylinder by friction, 
precisely to that extent would the heat which it was po acre A to 
supply by means of jacketing or superheating be diminis ed. 
Steam might be dried or superheated by wire-drawing, or passing 
through a small aperture without ag ery work. Most engi- 
neers, however, would agree with him that to dry or superheat 
steam by that method was not economical ; and that the same ob- 
ject could be better attained by the direct application of heat. 





WHALE O11 v. PerroLeuM.—The total product of the whale 
fisheries of the United States has been only 452,348 barrels of 
thirty-one gallons each for the last seven years, actually less than 
what is set down as the annual waste of the Pennsylvania oil 
region. 

AN ENGINEERING SOLUTION OF THE ABYSSINIAN DIFFICULTY. 
-—In the jcourse of next month, Mr. M. E. Talbot, C.E., will 
leave for Abyssinia on an engagement by our {Foreign-office, for a 
very high salary, at the head of a staff of smiths, fitters, car- 
penters, and other workmen. He also takes out with him steam 
engines, agricultural implements, boring lathes for guns, and 
ether tools. This staff of engineers is sent out at the request of 
King Theodore, who has given his word to at once, on the arrival 
ef Mr. Talbot and his staff, release Consul Crmeron and the 
ether European prisoners. In the king’s own words, he wishes 
“*to have fis eyes opened” by some of the marvels of English 
industry. It is certain that, barbarian as he may be, King 
Theodore is too shrewd to lock up engineers and their workmen. 
Those who have practically worked with the chief of this expe- 
dition will agree that the Foreign-office could not have made a 
better choice of an engineer fitted to direct men, and fall of the 
resource required in such a country on such an undertaking. 
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THE WATER SUPPLY OF LONDON. 
No. L 


Tue water supply of the metropolis has formed a most impor- 
tant subject of consideration during many years. This interest 
never abates, although the questions raised sometimes cease for a 
while to attract popular attention very prominently. The rapid 
growth of the great city, the intimate connection between the 
metropolitan bills of mortality and the purity as well as the 
quantity of the water supplied, render it certain that no subject 
of much more importance can be dealt with by the profession. 
The return of cholera to our shores, the devastation which it‘has 
wrought in certain districts, the warnings issued by Govern- 
ment, the care which has been taken to impress upon the public 


* the vital necessity for caution in the use of the fluid, and a 


rigorous investigation into its purity, have called a host of news- 
paper correspondents into the field, always ready to indorse the 
statements of the most violent leader writer who ever abused a 
public company. We have no intention of screening water com- 
panies where they are to blame, or, in short, of taking part in 
any way in what may be termed the controversy between these 
companies and the public, but we think this is a fit and proper 
time to lay before our readers a sketch of the past history of 
London water supply, and such particulars of existing arrange- 
ments as may prove most interesting to the engineer, and most 
likely to enable even the general reader to form an impartial 
opinion as to the real merits of companies too often, we think, 
abused without cause. Within a few miles of Charing Cross, 
pumping machinery of the largest dimensions and most im- 
proved description may be found. Drawings of much of this 
machinery now lie before us, and we shall, in certain cases 
where such a course is necessary to the elucidation of our 
subject, reproduce them for our readers. 

Prior to the construction of waterworks at London Bridge and 
the New River the inhabitants of the metropolis obtained their 
principal supply either from the Thames or the springs which 
rise in the elevated grounds situate to the north or west of the 
City, and it was conveyed in leaden or earthen pipes to different 
conduits or fountains erected at various places to receive it. 
Fitzstephens refers to these conduits in his description of London 
in Henry the Second’s reign when he states that “round the 
city again, and towards the north arise certain springs at a small 
distance, whose waters are sweet, salubrious, clear, and 


“ Whose runnels murmur o’er the shining stones.” 


Among these Holywell, Clerkenwell, and St. Clement’s Well 
may be esteemed the principal. Stow mentions in his book 
called a “Survey of London,” or better known as “ Stow’s! 
London,” these three named, with the addition of “Clerke’s 
Well, and near to this last were,” he says, “ divers other wells, to 
wit, Skinner’s Well, Fag’s Well, Tode Well, Loder’s Well, and 
Radwell. The overflow from these wells discharged into the 
Walbroke, and hence it was called the river of wells, or Wall- 
brok. In West Smithfield there was a poole called Horsepoole, 
and another near to the parish church of St. Giles’, Cripplegate. 
Besides these they had in every gate and lane of the city many 
wells and springs, which being found to dry up at different 
seasons other means were sought to supply the want.” 

In the twenty-first year of the reign of King Henry the 
Third the number of citizens was found to have so greatly 
increased, that the supply was not at all adequate to the demand. 
Added to this increased population the river of Walbroke, the 
Boomessac, and other waters, were so much decreased by en- 
croachments on their banks and the heightening of grounds in 
thé localities through which they passed, that the Corporation 
begged leave of his Majesty for permission to construct others 
outside the boundaries, “for the good of the whole realme,” 
“for the poor to drink, and the rich to dress their meate.” The 
first cistern of lead, castellated in-stone, was called the “ Great 
conduit in West Cheap.” It was begun in 1235 by a mason named 
Henry Jones, and the supply to it was not completed until the 
year 1285, so that the execution of the first waterworks occupied 
nearly fifty years. The watercourse is thus described :—“ From 
Paddington to James’ Head hath 510 rods, from James’ Head- 
on-the-Hill to Mewsgate 102 rods, from the Mewsgate to the 
Cross in Cheap 484 rods.” 

This is the tirst account we have of an attempt being made to 
supply London with water by means of leaden pipes. The pipes 
were not in many instances embedded in the earth, as in the pre- 
sent mode, but were enclosed in a brick arch, into which the 
workmen could descend by means of man-holes to repair any de- 
fect or examine the joints—a principle very similar to that of the 
modern sub-way. In the “ History of Shoreditch,” in a report of 
the Dog House Conduit, three several springs of water are men- 
tioned as being conveyed in drains of brick to a conduit- 
house, &c. In digging for gravel at Islington lead pipes of 
large size have been discovered branching in various directions, 
supposed to have been connected with the springs that supplied 
the Priory in Smithfield, from the place called the conduit-head 
of St. Bartholomew. In digging the foundations of Highbury- 
house, in 1781, a great collection of pipes, made of red baked 
earth, resembling those used for the conveyance of water about 
the time of Queen Elizabeth, were dug up. Similar discoveries 
of leaden pipes have been made at different times in the fields 
between Canonbury and Highbury. Though execution of the 
work mentioned began in 1235, yet in the year 1236 another 
transaction took place which illustrates the great attention be- 
stowed upon the supply of water even at that period. It is re- 
corded that some merchants of Amiens, Nele and Corby, being 
solicitous eee the privilege of landing and housing their 
goods, actually purchased it from the mayor and citizens for the 
consideration of a yearly payment of fifty marks and a donation 
of one hundred pounds towards the expense of the operations 
then going forward for conveying water from “Tyborne” to theCity, 
This important undertaking originated in a grant from Gilbert de 
Sandford, enabling themayor and commonalty to lay down aleaden 
pipe 6in. bore from sixfountainsor wellsin thatneighbourhood; and 
as this work was expensive the corporators themselves subscribed 
largely. The particular parts of the City to which this large 
pipe extended are not mentioned, so that it did not probably 
reach further than the western boundary. We find, also, that in 
1432 Tyborne water was laid into the Standard, Cheapside, at the 
expense of Sir John Wells, Lord Mayor; and in 1438 by another 
Lord Mayor, Sir William Eastfield, from Tyborne to Fleet-street 
and Aldermanbury, and from Highbury to Cripplegate. Some 
of the circumstances which occurred at an early period relative 
to this subject are both important and interesting. In the year 
1342, in the seventeenth of Edward III., the mayor, aldermen, 
and commonalty received great complaints from the public that the 
lanes leading to the Thames, used mostly for the conveyance of 
water, were closed by private occupiers of the adjacent property 
and a toll levied. A commission was sworn, and they found that 
the right of way was hindered in many cases, and at once a royal 
proclamation caused them to be opened free to all. The solicitude 





with which this same object was will be evident from 
the following statement :—“In 1439 the Abbot of Westminster 
granted Robert Large, the Lord Mayor, and the citizens of 
London and their successors, one head of water, containing 
twenty-six perches in length and one in breadth, together with 

the springs in the manor of Paddi in consideration of 
the City paying for ever to the said abbot and his successors, on 
the feast of St. Peter, two But, if the intended 
work should draw the ‘abbr deca the anidonh polld ta the mance 
of Hida, then the grant to cease and become entirely void.” 


extended over’ a long and we find that 
William Comes, sheriff in 1441, gave £10 tow the conduits. 
The conduit in Cheapside was built in 1442; that in - 


bury in 1471, as well as the Standard in Fleet-street, Ip 1476, 


Richard Rawson, one of the sheriffs, gave £20 towards the | 


waterworks; and, in 1478, a cistern was added to the Standard in 4 
Fleet-street, and another at Fleet Bridge, and another at Cripple- 
gate. The conduit in Gras-street was built in 149]. By a 
report made to the Lord Mayor, aldermen, and common council, 
in December, 1492, it appears that the springs near Islington 
consisted of two heads, one covered with stone in a field near 
Jack Straw’s Castle, and fed by sundry springs in an adjoining 
field. This was called the White Conduit, and from it water 
was conveyed to the other in Chambery fields, where the produce 
of both, being united, flowed thence to a conduit at Cripplegate. 

Notwithstanding the construction of so many conduits the 
supply of water was so scanty that it did not half satisfy the 
demand. Others were then built at Stock’s Market and at, 
London Wall, in 1500 ; at Bishopsgate, in 1513 ; at Eoldgate, by 
Coleman-street, in 1528. In 1535 the common coiiticil’ 

a sum of money for the purpose of canveying water from 
Hackney to a conduit erected in Aldgate, with a view of 
— a more ample supply of water to thé eastern part of 

e City. s 

The quantity of water furnished from all eae cy righ 
—_ to the = of the citizens, the corporation, in 1544, pee 
to Parliament for an Act.to enable them to conyey water 

Hampstead Heath, Marylebone, Hackney and Mitel: 
Hence authority was,obtained. for rendering the springs am 
the hills at Hampstead and its vicinity subservient to supply 
north-western portion of London with water. Notwithstandy 
the urgency of the matter, nearly fifty years were allowed ;to 
elapse before its obje¢t was realised, for it appears that (ir 
John Hart, whilst serving the’ office of Lord Mayor, in'1589 
—1590, attended the execution of the works, Upon the slope 
between the summit of. Ham: Heath and Pond-street, four 
reservoirs were formed, and to these, in 1777, another was added. 
in the Vale of Health, The whole five communicate and occupy 
an area of about twelve acres, At about a mile, distant from 
these, between Hampstead and Highgate, are’ eight other reser- 
voirs, which have likewise been constructed on different points of 
the slope between Caen, or Ken Wood, and Kentish Town. 
These occupy about twenty acres, and every one in the range 
has not only a different elevation but a connection with that 
immediately above or below it. Formerly two mains of 7in. 
bore were employed to supply the neighbourhood of St. Giles 
from these. Though the perty and management of the 
Hampstead works originally ae to the corporation, yet at 
a subsequent period it was deemed eligible to convey their privi- 
lege of obtaining and supplying water from that source to several 
persons who, in 1692, were incorporated with the title of “The 
Hampstead Water Company.” (In 1833 a well was sunk at the 
bottom of the heath, 330ft. deep, to the main spring; the 
diameter was 7ft. from point to point.) In 1546 the Corpora- 
tion voted a sum to defray the expense of erecting a conduit in 
Lothbury, and to convey water to Hoxton Fields; during 
the same year another was constructed in Coleman-street, near 
the church. ‘ 

Lambe’s Conduit-street is familiar to all, and, therefore, Mr. 
William Lambe, the originator of» the,conduit sought 
not to be forgotten. This gentlemiti vag em ts the 
Chapel Royal in the time of Henry VILL, ‘an&‘Ldmbe’s conduit 
derived its designation him; for at. thatplace several 
springs were so connected by him as to form one head of water, 
which was carried in a leaden pipe about 2,000 yards in length 
to Snow-hill, where he also built a conduitj, He spénithis* entire 
fortune in doing good to his fellow men, and:hi# benevolent and 
zealous efforts, in this instance, conferred am important advan- 
tage on a populous neighbourhood. 

Lambe’s Conduit was rebuilt in 1667,from a design by Sir 
Christopher Wren, Sir T. Davis, Kt., being Lord Mayor. Mr, Lambe 
was buried in St. Faith’s Church. ran ST sateg age 

In 1583 conduits were built in the streétmear the@liurch of 
St. Mary Magdalene and by St. Nicholas Cgld Wbbey, at Fish- 
street-hill; and in 1610 another was erected by one Thomas 
Hayes outside Aldersgate, The annual, ingpection of the con- 
duits was looked upon aga gala day inwdiendon. The Lord 
Mayor and council rode on horseback tovyisit’ the works, and 
were accompanied by their ladies, who sat in «wagons. In the 
morning, previous to inspecting, the hounds:were brought, and 
a hare hunt took place ; and in the afternoon, when the work 
was over, a fox was hunted, and in one cage killed at the end of 


St. Giles’s. geypt) " 
The principal places or»conduit heads »were, Conduit Head, 
which now forms the site of Conduit-street, . Bond-street, 


and several adjoining Tyburn, Paddington uit-fields, 


Highbury, and Hackney. The hunting aay nny Lord Mayor 
usually dined at his lordship’s banquetting: then situated 
on part of the site at present oceupied - Strafford place, 
Oxford-street. It is also recorded that ety hn its 
immediate vicinity, were the church aud.yi &(now 
Marylebone), and also that the river of then flowed 
openly towards Tothill-fields, Over this stream was a bridge 
called the Banquet, situated on the north-east side of, the Lord 
Mayor’s house, from which it derives its name. “In this neigh- 
bourhood there were nine fountains or conduits, which were 
erected in 1238, and two large cisterns under the banquet hall. 
This house was taken down in 1737; and .wefind.in Maitland’s 
history of London that the cisterns weré,apched over, and a 
large hotel built on the site. During a flood which took. 

some years after the erection of this buildinggome, of the,arches 
were torced up, and. the lower part of the hogse was inundated. 
White Conduit House also derived its fi a white, stone 
building which formerly stood at a short. ce from it, and 
covered a spring previously noticed. times the 
Chapter House was supplied from this o§@bree, 
tunnel of the Regent’s Canal was dormnetlogg) tig.too wader 






great many conduits. Great as was the interest taken in these 
structures of ancient days, at present scarcely any traces re- 
main to indicate the precise places where they once stood. That 
at Paddington, however, which was the first constructed, partl 
exists, but probably not in its original form. The spring whi 

supplied this conduit is situated in a garden about half a mile to 
the weet of. the Rdgwore- cond. aie 270, fame, stance. from 
Bayswater, and within a short ce of the Grand Junction 
Water propre Serres ey cont this — the wy 
Kensington received part supply, which was 

he tid of & waterwheel placed st Bayswater Bridge; but om the 
establishment of the Chelsea Waterworks it became useless, and 


rR 
,o i iapent to 

the rie , » to sup Re yr 

the river Uxbridge at but this scheme did not succeed. 
The next attempt was of. a different description, and being 
realised laid the foundation of the London Bridge waterworks. 


was ) removed.” 
in year 1580, or t 













good water is like to re 
provement of the waterwo 
who, in the twenty-third of Qt 
of his skill in raising the Thames 
upper parts of London; for the Maye 
to observe the experiment; they saw hiimy, 
Maguus steeple, and before this: times 
in England as this raising of water.''y 
"It was done by a mill, an@ was abery 
of to supply London with Thames. water”) * : “ Philosophi- 
cal Transactions” for the year 1731 will be found an elaborate 
description of the London Bridge waterworks by Beighton, the 
engineer, but we only can afford space for a summary. 
When this gentleman wrote his des io ete were three 
wheels at work. They were of oak,as well as all the wood- 
work, and rose and fell with) the) tides, . These wheels were 
respectively 19ft., 19ft. 6in., and? 20ft.in didmeter, having axles 
of 3ft. diameter, and twenty-six float boards 14ft. by 1ft. 6in. by 
3in. The pumps employed had cylinders with a length of 
4ft. 9in., and an interior diameter of Zin. above and 9in. below 
the valve. These cylinders were fitted to the top of an enclosed 
square iron cistern, which had appropriate apertures with valves 
just below the places where they were attached. To one end of 
the cistern was also attached a pipe, having a grating at the end 
to prevent weeds or’ from. .entering it, and this 
extended into the bed: rr as a suction pipe for the 
pumps. One wheel kept in motion, and their 
cranks were arranged for, ‘ to work alternately, so 
that each set might dray, J of water from the cistern in 
succession. Thus a small quantity of water only 
was conveyed into an ‘placed above the valves 
and nearly rsd dae aa ee of. the cylinders, and 
like connected with. the; pumps 


ikewise by. bent pipes, having 
deep flanges. Therefore, r the pistons of the oe 
ascended, the water waa; e 


fora the, bent pipes into 
upper cistern, from > 
the houses, The latter 


pe conducted it to supply 
i direction for some 

length, and then another’ 

so as to form a very | 


it having a slight ascent 
) and.these were fitted with 
valves to prevent the pet 
wheels occasioned the whole 


. water. One turn of all the 

of the pumps to make 114 strokes, 

and when the tide flowed quickly it produced six revolutions in 
one minute ; thus the total number of strokes in that short time 
amounted to 684, which raised 1,954 hogsheads of water in one 
hour, Mr, Beighton suggested some improvements, and stated 
that such was the power of the, machine \that it would enable 
an ordinary man to raise fifty. fons weight About this same 
period an Italian, named Frederick Gengbelli, propounded an 
invention to Lord Burleigh, for the better supply of water, 
which, he gaid, would benefit the City in twoways: “ First, to 
cleanse the filthy ditches round about, sueh as Hibundsditch, 
Fleetditch, &., and to bring in the room.of this filth plenty of 
wholesome water for the use of the, inhabitants. Secondly, 
it would be more useful for the quenching of fire} whereby 
twenty persons would do more than 300 otherwise would.” 
We do not find in historysany description of the proposed 
scheme, but it is certain that the Italian never succeeded in 
engineering to any extent, non did the Queen take much notice 
of his project. In 1594,with a view of supplying the western part 
of the City, a large horsé engine was erected within a short dis- 
tance of Blackfriars Bridge, at Broken Wharf, by Bevis: Bulman. 
This machine gave motion to four pumps, and the conduit ver 





































imuniediitely’¢ with. thepeeenede of, very 
and of hore,’ The expense attendant on these tions 
ing much» greater than in other i were 
unable to furnieh water at the same rates, an: refore 
had to suegumb. (),The siteis now ingthe, ion,of |the New 
River Companyi,idlere it may be righte#e:anention that in the 
excavatiom» by: the engineers of the last-named , pre- 
paratory their,.engines, a large woode or vat 
was di hich, communicated with the river of a 
Gin. lead \Narious pipes of lead were also, in 
the vicinity statements afford cogent e that in 
the, peri to} when an important o e the 
stimulus, wis mo. lack of engineers to p for 
benefitti of the metropolis, — 


. ‘with purposes and schemes /gsy 


to many 
as > . 

Next weir ‘taeythe New River works, , 

1 the care and cost of y 

Master Hugh Middleton, citizen and gold of, 
(afterwards Sir Hugh Middleton, Bart.). Every obstacle that 
could. be Wag, thrown- in the way of this woy 
Every. I to eoémmence work was met by opptpition from 






— 


the projeet. succeed, ,but, it took the place other con- 
trivances by which London was in former, times # 

water. For @iimiore detailed account of, , b 
we refer our readers to “Smiles Lives of, 
In idl, ¢ Me. Forde proposed a plan for bring 
river, from‘ Rickmansworth, in Hertfordshire,: 
the-Fieldy this was not only fora caval bu 








supply ofgth¢, metropolis. In the vaxiens igned for 
the dl avork by: the projectors of the 
j hq New Riwer.was Thus 











Islington it destroyed the spring, and the Conduit House has long 
since disappeared. The fire of 1666 proved destructive to a 
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THE NEW VICTORIA BRIDGE, BATTERSEA. 


SIR CHARLES FOX AND SON, ENGINEERS. 
(SEE PAGE 177.) 
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NOTICE. 

Owing to the extreme pressure of important matter, we have this 
wilion compelled treason forbearance of our advertising 
friends, by availing ves of two of the pages which are usually 
devoted to their service. 





TO CORRESPONDENTS. 
Norice.—A Srrctan Eprtion at Tae ENGINEER is published for 
Foreran CIRCULATION. is edition, printed upon 


post offices at the fev eee wets ad 


the subject of incubators in some 
the % 
Pa a m= is perfectly correct in every respect. The theory cannot be 


better or more lucidly expressed. 
OUTSIDER.—The principle ts observed in all cases where there are not very excellent 


reasons adopting a contrary course. 

Anne, song hanes for te tat. The description to which you refer was pre- 
by the inventor hii . What more would you have? 

8S. J. B.—Many been made to utilise the power of the wind in work- 


i success, 
C. J.—The tube would answer as far as the valve is concerned, but in 

other respects the device would be open to all the objections of the old atmospheric 
stem. 


EN. F.—Yes. The sketch shows the general features of most rotary engines, but 
the pri is modified in various ways. We shal: take the latter portion of 
your letter into consideration. ? 

H. C.—Your centrifugal pump would work, no doubt ; at least, it might be made 
to do so by a few trifling modifications. We cannot think, however, that you 
would obtain a high useful effect. : ; 

E. H. (Leeds). — We have at this moment an elaborate article on the process in pro- 
gress, will be fully illustrated There is no good work on the subject pub- 
lished. But for the difficulty we have encountered in obtaining information, the 
paper in question would have appeared long since. 

THERMO.—The specific heat of air as referred to water is 0°2374, y 
contained in a given weight of air, as compared with that in.a given weight of 
water, may be determi ltiplying the quantity—as in 
thermal 1 ined in the latter by 2374. The quantity contained in equal 
volumes will bear a direct: proportion to the specific gravities of the fluids and 
liquids compared... Water is 771 times as heavy as air. You have now all the 
data necessary to enable you to find the solution of your question, : 

H. N.—Perhaps the following will suit your purpose:— Strength of shafting to 
resist torsion: Let L = length of lever in inches, F = force applied in pounds, 


Zi ; and 
1,500 





3 
D — diameter of shaftininches. Then for cast iron D= 


3 FL 
for tron, D = on 
ip bras cia ks 1,700 
W. C.—As the valve motion of locomotives is ordinarily constructed it is impos- 
sible to obtain an admission of much more than 80 per cent., or thereabouts, 
even in full gear; that is to say, steam is cut off in a cylinder with a 24in. 
stroke when the piston has travelled but \8in. or 19in. In practice,-however, the 
locomotive is seldom worked in full gear, and steam is then cut off by the lap on 
the slide’ valve, and the action of the link, at from one-third to one-sixth 
of the stroke. In short, locomotives run daily with a degree of. 
only rarely met with in the case of the marine engine. 
R. C. H—1. We have no reliable information as so the present rate of 
ing through the Atlantic cable. The minimum speed guaranteed 


_ but it has 
by the manufact was per minute; but 
stated that this rate, though not attained in the 4 
mitted, could be and other points of 


hing, even in the course of a number of years. It is by no means cer- 
tain that the failure of the cable would follow upon the complete destruction of 
the by oxidation. 3. The Cigar ship lies, we believe, in the East India 
i with two keels at the stern and 


the resulting strains found accordingly. orrespondent 
that a vertical strain acting down the crane post has no tendency to fracture it 
at the ground line. It is quite unnecessary 7 i 


to one another, but only one of which need be taken into account. The two 

strains are a thrust and a cross or bending strain, 

tioned in our previous papers on this subject, is reduced to very small propor- 

tions, and the strength of the rafter calculated upon the former assumption. 

The existence of a transverse strain does not weaken the rafler so long as the 

dimensions given to it in order to take the thrust preponderate over those 

required for the former strain, 

CHEAP GAS. 
(To the Editor of The Engineer) 

SIR,—TI shall be much obliged for any information with which you or your 
co! ts can favour me regarding a newly-established company which 
professes to manufacture gas from the cheapest materials, of course not coal or 


cannel. T. 8S. AND CO, 
Fenchurch-street, London, 4th September, 1866, 


THE ACTION OF CAOUTCHOUC ON NITROGEN. 
(To the Editor of The Engineer) 

SIR,—In the address of the President of the British Association (W. R. 
Grove, Esq., F.R.S.), a8 it appeared in your last impression, occurs the follow- 
ing :—* The discoveries of Graham, by which atmospheric air drawn through 
films of caoutchouc leaves behind half its nitrogen, or, in other words, becomes 
richer by half in oxygen, and hence,” &c. Is the president right in the pro- 
portion he has substituted, and which I have italicised? 1 think not. 

Swansea. A. BR. MOLISON. 








THE CENTRIFUGAL GOVERNOR. 
(To the Editor of The Engineer.) 
S1R,—In your last issue, page 147, I find the formula given that 
__sravity os 9 
centri, force 4 #* nb 
whereas {t should be— 
ny fF __, 
centri, force 4g? n?E 
2. “Strains upon Wrought Ironwork,” top of second column, page 14g, 
MW =WL should be M= WL. Also, same column, line 55, is 





sin. 9 
Ww 
ry In the diagram, Fig. 8, angle 


DEBis marked @. Should be 6. I have troubled you with these corrections, 
as otherwise your twe articles might be puzzling to young engineers. Your 
three articles on “‘ Strains upon Wrought Ironwork” are admirable, and calcu- 
lated to confer a great boonon many. I am glad the matter is being treated so 
ably and clearly. 


given as common factor, should be 


4th September, 1866. D. M. H. 
[Our "s correction on our part unnecessary. It is 
excessively di, to eliminate trifling errors of the kind in question 


it is not to time for in the large 
weekly newspaper like THE ENGINEER ED E} seated 
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THE COAL QUESTION BEFORE THE BRITISH ASSOCIATION. 
Accorpine to’ the President of the British Association, 
“it seems an over-refined sensibility to occupy ourselves 
“with providing means for our descendants in the tenth 
“ generation’ to warm their dwellings, to propel their 
w focomotives,” “at a time when science and civilisation 
“cannot prevent large tracts of country being irrigated 
“ with human blood in order to gratify the ambition of a 
“ few restless men:” Mere popular feeling will neither 
prolong nor shorten the duration of our coal- ; but the 
desire to know the whole truth in the matter is an instance 
of sound feeling in the country. As the royal commission 
on the nature of our coal supply have not the power to 
undertake borings—which would, indeed, in most cases 
mean that the Government should undertake costly mining 
operations mainly for the advantage of private proprietors 
—their principal work will probably consist in the collation 
of evidence and of mining records. A very important 
paper, showing what may be done in this way by the 
collation of established facts, was read last week before 








‘the Geological Section of the British Association by 


Sir Roderick Murchison, the well-known director-general 
of the Geological Survey of the British Isles. He showed 
that amongst “the vast areas in England and Wales, 
“ where no productive coal can reasona os be looked for,” 
are the counties of Essex, Kent, Sussex, Middlesex, Herts, 
Hants, Bucks, Oxfordshire, Suffolk, Norfolk, and ‘the 
Eastern Counties. This conclusion is based upon the 
geological nature and order of the rocks which sur- 
round the south-eastern counties of England. It is 
directly opposed to an ingenious supposition of Mr. Good- 
win Austen; but-it is founded upon the same geological 
theory. Mr. Austen has suggested that coal measures might 
even be found under London-and the south-eastern part 
of England. . He argues that as coal is worked under the 
chalk at Valenciennes in France, and has been found to a 
certain extent in recent sinkings under the cretaceous 
deposits ranging westwards towards Calais, it might 
further extend across the Channel, and be found under 
similar cretaceous rocks in the south of England. This 
idea has attracted considerable attention from the recog- 
nised reputation of its author, and has been brought forward 
in Parliament by Mr. H. Hussey Vivian, when moving for the 
appointment of a royal commission to inquire into the quan- 
tity of British coal. In reality the geological theories of Sir 
Roderick Murchison and that of Mr. Goodwin Austen are 
the same in their broad features, but Sir Roderick adduces 
reasons to show that the coal veins of Valenciennes and 
Belgium terminate, as far as any Fae gener value goes, a 
do not extend to the 
south-eastern parts of England. Sir Roderick is also sup- 
ported in this view by the important result of a recent 
well-sinking at Harwich. This trial ended in the discovery, 
beneath 1,025ft. of cretaceous rock, of a hard slaty rock, 
with popidonia of the lower. carboniferous limestone, 
evidently older than any coal-bearing stratum. Specimens 
of this rock are preserved in the Museum of ctical 
Geology as a warning to speculators who would search for 
coal in the eastern or south-eastern counties of England. 
For similar geological reasons it is very improbable that 
roductive coal can be found in Lincolnshire and the East 
iding of Yorkshire, as well as a large portion of the 
North Riding of the latter county. On the other hand, 
there can be little doubt that coal will ultimately be 
worked in the red sandstone tracts between Wolverhamp- 
ton and Coaldale in Cheshire, between the Flintshire line 
and the great Lancashire field, and over vast areas similarly 
circumstanced. But especially between Nottingham and 
Mansfield the coal strata of Derbyshire, rich as they are, 
becomes thicker and richer as they dip to the east under 
the magnesian limestone. A few years no people be- 
sides instructed geologists — of their existence here. 
Sir Roderick Murchison concluded: by saying that the 
parts from whence the existing, and possibly future sup- 
plies, may be drawn have for all practical pi an 
approximately defined limit, and range over little more 
a one-eighth of —— and Wales, or an area of about 
6,000 square miles. is view has been ably developed in 
Mr. Hull’s book, and carefully described in that of Mr. 
Jevons, which attracted so much public attention. 
He also remarked that by the last return made by Mr. 
Robert Hunt, under his direction, the last year’s consum 
tion of coal was no less than 100 millions of tons. Mr. 
Austen was unfortunately absent from illness. 

According to Professor Phillips, the extent of the 
coal-field in Britain can be fairly estimated at about 
5,000 square miles, the greatest thickness being 120ft., 
the usual depth of seam being much smaller. The 
available thickness is about 60ft., which must be 
reduced almost one-third to represent the quantity 
of coal that could practically be got—these calculations 
being based upon the assumption that coal would be 

ised from the full depth of 4,000ft., though the deepest 
existing mine, at Dukinfield, near Manchester, only ex- 
tends to 2,201ft. By thus multiplying the area of the 
coal formation by the average thickness, the total quantity 
of workable coal in Great Britain is 80,000 millions of 
tons; so that, with a consumption of 100 millions per 
annum, we have enough coal for 800 years. If, however, 
it be assumed that “the geometrical p ion obser- 
vable in the consumption will continue, and that 3} per 
cent, has to be added ! for each year, then the whole suppl 
would be exhausted in-110 years. If, on the other hand, 
a limit be assigned to the future demand for coal, then the 
supply, even at the: rate of 300 millions of tons, would 
cover the demand during several hundreds of years. 

With such a timate results, all, however, based 
upon what is probably very nearly the amount of the 
sent store of coal, the question is one rather for the politi- 
cal economist than even for the geologist or the mining 

ral address to the section 


engineer. Turning to the i 
for Economy and Statistics, we find Professor Rogers stating 





that “the real question oe See, 
operate on consumption, and w! t so operate, in 
“what will the us te effected ? 
“price is not yet operative is manifest from the increase in 
“the consumption of coal, and from the increased 
“production of metals; for it is in. the. smelting of 
“metals that the yr ee yee rr occurs. Nor can it 
“be doubted that the saving becomes necessary from 
“enhanced price the economy will be exercised in this 
“direction. But the total value of all metals produced in 
“this country in the year 1864 (the in value, 
“ not the largest in amount, yet recorded) was. worth little 
“more than sixteen millions, a great but not a dominant 
“ quantity in the annual aggregate of British industry. It 
“would seem, then, that the alarm, if it be not re, 
“is certainly excessive; that there will be abundant warn- 
“ings of future scarcity, and necessary economies in deal- 
——— the residue, long before that residue verges to 
“exhaustion.” This scarcity-price will act ually, but 
as efficaciously. as the governor on the throttle-valve ; 
greater economy will be exercised in — fuel, exports 
will diminish ;,and with the stoppage of the geometrical 
increase in the consumption the supply will be continued 
for an indefinite, number of years. There can be little 
doubt that the extension of the Bessemer process will pro- 
duce a great saving of fuel—a fact alluded to in general 
terms by Mr. Grove in the course of his address, The 
whole question is one, however, which not even a royal 
commision will! be able to decide satisfactorily; it in- 
volves too many subordinate inquiries, such as that of 
the effect of the competition of the American and other coal- 
fields making it difficult to work older and deeper pits to 
commercial advantage. Mr.:'J. Daglish, a well-known 
mining engineer in the North, indeed observed that the 
difficulty of the temperature increasing with the depth had 
been much overrated by the savants. Again, Mr. So 
with and Sir Roderick Murchison predict that two-thirds 
of the red lands of the midland counties would be coal- 
fields ; so that here and elsewhere we may find a larger 
stock upon which to base the calculations of future supply. 
Professor Phillips noticed, with regard to Nottinghamshire, 
the very significant fact, that in recent sinkings the coal 
was found to have thickened; and he adduced from the 
fact that the Derbyshire bed had thickened the conclusion 
that collieries between Nottingham and Ashby-de-la-Zouch 
would be very productive. Sir Roderick Murchison also 
considered that Nottinghamshire would prove as productive 
a coal country as any in England for the area over which 
its coal-field exists, 

Of some interest was an account by Mr. Edward Hedley 
of the sinking of Annesley colliery, which is situated close 
to the railway from Notti to Mansfield, Atadepth 
from the surface of 121ft. below the freestone stratum, and 
within a thin seam of limestone, was found a quantity of 
lignite in the original form of branches of trees, Both the 
shafts sunk were lined,with strong cast iron tubbing down 
to a depth of ninety-eight yards; below this the shafts 
were valle with ordinary brickwork 9in. thick. 


THE ATLANTIC CABLE. 


On the 6th of August, after having successfully laid the 
Cable of 1866, the Great Eastern Jeft Heart’s Content in 
search of the lost end of the Cable of 1865. The Albany 
grappling ship with her consort the Terrible, man-of-war, 
which had oetmeas | left, reached the Cable on the 10th of 
a and su ed in grappling and buoying it. The 
night which followed the successful attempt was, however, 
rough and boisterous, and the buoying tackle parted, 
allowing the Cable once more to sink to the bottom. Two 
days afterwards, the Great Eastern and the Medway found 
them, and by the 15th the Great Eastern caught the Cable 
some distance to the eastward of the point where it had 
parted from the Albany, and after raising it 3,000 feet the 
rope slipped, and the Cable again resumed its former 
position. The next attempt was as unsuccessful, and the 
disappointment even greater, for this time the Cable was 
actually brought up to the bows of the ship before it 
lipped. In another forty-eight hours, however, it was 

ely buoyed still further to the eastward. On the 26th, 
the Medway grappled close to the body, and succeeded in 
raising the bight to 6,000 feet from the bottom, when, 
owing either to the decay of the outer wires, or to inju- 
ries inflicted by the grapnel, the Cable parted. Soon after, 
the Albany brought the Cable to the surface and buoyed it; 
and next day the Creat Eastern took two miles of iton » 
and it was more securely buoyed to the buoy. This done, 
the t ship ran some distance to the ‘eastward, in 
buoyed the Cable in two places, three miles a while 
the Medway grappled and buoyed it still further to the 
westward. On Sunday the Great Eastern made the splice, 
and after having cut off and abandoned a length of about 
80 miles, which was considered to be too much damaged by 
the process of gra ey Os be of any use, she started on 
her voyage chee y the congratulations aud best wishes 
for success borne by the old cable from those anxiously 
watching at home. 

ly she has passed the deepest and most dangerous 
portion of her route, and by Sunday next it is confidently 
expected that all will be complete. The last te 
from the big ship reports, “ ‘Tests perfect, all going on 
“ well,” So far, nothing can be more satisfactory. The 
entire operation represents one of the most remarkable 
scientific feats which has ever been recorded ; but the par- 
ticulars which we have as yet received are far too meagre 
to enable us to make a single valuable deduction; and 
therefore we shall not comment further just now on the 
events which have taken place in mid-ocean within the last 
few days. 

Certain questions connected with the working of the 
cable Goel laid, claim a moment's consideration. No 
sooner had the cable sunk to rest on the bed of the ocean, 
than the rumblings of a storm on the other side of the 
water, find their way to the shores of England, for 


brother Jonathan begins to growl with anger at his first 
transactions with the proprietors of the Atlantic Telegraph. 
The first howl of di 
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“to send a tel hic message to our-correspondent in 
“London, thoawgie The Atlantic cable, eonsisting of exactly 
“twenty words, which according to the published schedule, 
“should have gone forward for £20 g; but the direc- 
“tors at this end charged £24, or 120 dollars in gold,'so as 
“to cover the date of transmission, We wish the sub- 
“ marine a company success, but it seems to ‘us 
“ impossible that the public can submit to such exorbi- 
“tant, and as it appears to us, unreasonable charges. 
“this company insists upon putting in a date which was of 
“no importance to us, we submit that we ought not to be 
“compelled to pay five dollars in gold for every word thus 
“interpolated by the company.” 

Of the two charges made against the proprietors in the 
foregoing paragraph, one has a most substantial founda- 
tion—namely, the injustice of forcing the public to insert 
extra words in their messages, and to pay for those addi- 
tions, although the interpolations are not desired by the 
sender, nor conducive to his interests. The regulation is 
all the more unreasonable, because there is no necessity to 
employ the cable in signalling the words thus interpolated. 
For instance, if one bundred messages of the same date 
have to be transmitted, it is only necessary to signal the 
date of the first and last of them, and to instruct the re- 
ceiving clerk to make all intermediate messages corre- 
spond, so that ninety-eight telegrams out of the 100 may 
thus be accurately dated, without the day of the month 
having actually been sent through the cable more than 
twice. Of course in the absence of any evidence to that 
effect, it is not here suggested that the public are forced to 
pay for words which are never signalled, but the possibi- 
lity of aflixing dates to messages without the aid of the 
cable is demonstrated, and the public should henceforth 
be released from paying £3 or £4 per message for words 
they do net wish to be inserted in their telegrams. The 


‘average delay in the transmission of all home messages 


sent by any of the English telegraph companies, is much 
less than one hour, hence all messages received in one day 
at Valentia, from all parts of Great Britain, are likely to 
correspond in date. Should one of them occasionally 
be of a different date, of course in that instance the date 
must be specially signalled, if the company insists that the 
extra information shall be given to the receiver, against 
the wish of the sender of the message. 

The second charge made against the company, namely, 
that of fixing exorbitant rates for the transmission of mes- 
sages, is not so reasonable. “ Vast amounts of money,” 
says the Scientific Amerwan, “have been invested and 
‘ sunk in laying the cable, and its permanency is at least 
“ uncertain, but it does not seem to us judicious to attempt 
“to get all the money back this summer.” If the editors 
of the Scientific American had £2,000,000. of meney in- 
vested in a cable laid in August, and knew that on the 
following February icebergs would cross its track in 
shallow water, and at right angles, also that the said ice- 
bergs would continue to traverse or ground upon that 
part of the ocean bed for the next six months, they would 
not think any obtainable charges for messages unreason- 
able. The many cables laid between England and the 
Continent of Europe are full of work from morning till 
night—a fact which proves that if almost prohibitive rates 
were not charged for messages through the Atlantic cable, 
the cable would soon be choked with business, and prove a 
slower means of communication than the ordinary post. 
Thus if at present rates ‘the Atlantic cable is kept in full 
work, it would obviously be injurious to the public in- 
terests to reduce the charges, so that there would be no 
dependence upon proper rapidity in transmission. If, as 
can scarcely be conceived, the cable is not fully employed 
at present rates, it is to the interest of the company to re- 
duce the charges gradually, since the working expenses 
are almost nominal, and it cannot be to the advantage of 
the shareholders to unnecessarily discourage the use of the 
cable by the public. During the many years of past dis- 
couragement the Atlantic Telegraph Company has sunk 
capital approximately as follows ; — First cable, totally 
lost, £500,000 ; second cable, 1865, £700,000, and bonus if 
laid with success, £137,000; third cable of 1866, laid, 
£600,000. Total, £1,937,000. After such exertions as 
these, and with the uncertainty hanging over the future, 
the company do right to make all the money they can. 
The public also will be benefited by the course, for should 
the cable cease to work, and its proprietors by high rates 
have recouped all the expenses of laying it, they will be 
in a position to make another venture, or to keep alive the 
cause of Atlantic telegraphy. There is afuple security that 
the proprietors of the line, will not have a permanent 
monopoly at exorbitant rates, Collin’s Overland Telegraph 
is going on rapidly, the North Atlantic Telegraph Com- 
pany is already alive, and Allans’ South Atlantic: Tele- 
graph is now undergoing the process of incubation. The 
first of these is already in vigorous life, and the others 
will be in like condition if the present cable keeps in per- 
manent working order. For all these reasons, nobody can 
complain that the Atlantic Telegraph Company make hay 
while the sun shines, especially considering the numerous 
disappointments they have experienced in the ten long 
years of their corporate existence. Perhaps the heaviest 
blow was that of the utter failure of the expedition which 
left England in the June of 1858. When the Niagara and 
Agamemnon returned with the tale of disaster and defeat, 
the directors met with faces of blank despair. They read 
a letter from the first chairman of the company, Sir Wil- 
liam Brown, of Liverpool, urging them to sell off the cable. 
The vice-chairman, Mr. Brooking, a very hard-working, 
energetic director, afterwards left the room and sent in his 
resignation, when he saw his colleagues were determined 
to go on in the desperate work. Mr. Cyrus Field and 
Professor Thompsen urged fresh exertions, and this advice 
fortunately was accepted. Several such trying scenes can 
be remembered by those who bore the brunt of the battle, 
and led the forlorn hopes of past years; so for the sake of 
the perseverance then exhibited, the public should be 
pleased to see them making large profits for a season. 

One other idea has been very prevalent in the American 
journals, and that is, that the process of paying out the 
cable from the tanks of the Great Eastern, would produce 





complete twists in the line, at short/intervals. The same 
idea, which has good ——— foundation, was agi- 
tated in Engend by Mr. Howell Williams, the proprietor 
of the Cambrian, which is about the oldest newspaper in 
Wales. Mr. Williams had an interview with the secre- 
tary to the abe ge Construction Company on the sub- 


ject, and discovered, as might have been anticipated, that 
the contractors are too old and experi hands at lay- 
ing cables, not to adopt measures to the danger. 


the myriads of wild ideas submitted directly, or 
through the newspapers, to the bewildered directors, this 
one had most foundation, and might have been of practical 
utility. The difficulty, however, is overcome by the very 
simple principle, of taking care that the “ paying out” 
operations are exactly the reverse of the process of “coil- 
“ing in,”,thus obtaining effectual security against a deadly 
twist. A cable may be uncoiled from one drum and 
wound upon another, without receiving any twist. If, 
however, the cable were pulled off the end of the drum, it 
evidently must be twisted or kinked, and unless due care 
be taken, the same will happen in paying out a cable from 
a vertical tank in which it has been coiled. In practice, 
the cable is carried down into the tanks from a drum with 
one side always turned in one direction, and on being 
coiled away acquires a twist, which according to its direc- 
tion, either tightens or loosens the bite of the iron sheath- 
ing wires upon the internal core. Each coil in the tank 
will thus have one complete twist. In paying out, care is 
taken to exactly reverse the operation of ales in, con- 
sequently as the cable passes over the stern of the ship it 
loses all the twists which really existed in it while in the 
tank, but not in the sea, as very generally supposed in this 
country, judging from the numerous letters on the subject 
in many of our contemporaries. 


QUICK RUNNING ENGINES. 

Iv our last impression we stated that Mr. C. T. Porter, 
an able and persistent advocate of high speed engines, had 
made arrangements with Mr. Whitworth for the manufac- 
ture of the Allen engine—a machine popularly, and with 
some reason, supposed to embody the views of the most 
thorough believers in the principle of high piston speeds. 
Mr. Porter has had many difficulties to contend with, and 
we believe that the Allen engine will enjoy advantages 
under Mr. Whitworth’s patronage which it could hardly 
obtain from any other engineer in England. Excellence of 
workmanship and material are absolutely essential to the 
success of great piston speeds, and for these Mr. Whit- 
worth’s establishment enjoys a world-wide reputation. It 
may, therefore, be safely assumed that high speed is 
locking up in the market ; and we feel no doubt that if 
the principle be gradually and judiciously urged, the 
general we od will by degrees recognise its advantages, and 
thus enable engines of a very superior class to be placed in 
the market at remunerative prices. It is not to be 
supposed, however, that the Allen engine represents 
the most remarkable advance which has been made towards 
the introduction of essentially novel practice. We believe 
we are correct in stating that the maximum speed at which 
it is proposed to run the Allen engine proper, does not 
greatly exceed 150 revolutions per minute, which, with a 
two-feet stroke, gives but 600ft. of piston. This velocity is in 
itself in nowise remarkable. Thus, the great pistons of the 
Bellerophon make over 570ft. per minute at full speed, and 
such velocities have been known in marine practice almost 
since the practical introduction of the screw propeller. 
The Barwon screw steamer, for example, was fitted years 
ago with a single engine of 100-horse power, by Messrs. 
J. Bourne and Co., of Glasgow, which frequently made 
100 revolutions per minute, corresponding to 700ft. of 
piston speed. This engine had a single cylinder 42in. 
diameter and 3ft. 6in. stroke. It was worthy of note first, 
as an example of the successful application of a single 
engine to driving the screw propeller, and, secondly, as 
perhaps the first marine engine in which the principle of 
counterweighting had been properly carried out. Mr. 
Porter is at this moment experimenting with some engines 
constructed by Messrs. Gwynne from his designs, to run at 
700 revolutions per minute, and Mr. J. F. Spencer actually 
proposes to employ engines running at 1,200 revolutions, 
for driving fans. Messrs. Gwynne’s engines have a stroke 
of 9in., so that the piston speed at 700 revolutions will be 
1,050ft., a velocity which, however great, has been occa- 
sionally exceeded in locomotive practice. Indeed, 260 revo- 
lutions per minute, with a 24in. stroke, are not unusual on 
several of our great railway lines, with runs sufficiently long 
to permit an engine to get fairly “on the swing,” as drivers 
say. ‘This corresponds with a speed of 1,040 feet per minute. 
What the stroke of Mr. Spencer’s engines may be we are 
not prepared to state, but it is certain that the piston 
speed must exceed anything usually adopted even by the 
very fastest of go-a-head engineers, Whether success will 
or will not attend his efforts remains to be seen ; but it 
must be borne in mind that suecess may mean many 
things, and it is quite — that Mr. Spencer’s engines 
may fulfil their intended purpose very fairly without being 
in the broad sense so successful as to enhance the cause of 
high speed in the slightest degree. This view of the case 
may be illustrated by Messrs. Gwynne’s;engines, which 
havel been constructed not so much with a view to the 
attainment of any remarkable degree of economy of fuel, 
as with a wish to produce a compact. machine complete in 
itself—a centrifugal pump, in short, which admits of 
being put down and set to work without straps or gearing 
of any kind ; and it is quite possible that Mr. Porter may 
be able to produce an engine which will fulfil this object 
very fairly, although no one—he himself, perhaps, the last— 
would think of putting it forward as the very impersonifi- 
cation of an economical engine. 

We have on several occasions shown the peculiar 
advantages to be derived from high piston speeds, and it 
is not necessary to tell an already somewhat hackneyed 
tale over again. It will be more to the purpose to speak 
of one or two of the principal difficulties with which Mr. 
Porter and Mr. Spencer will have to contend, and the 
means by which these may be best surmounted. Before 


going further, however, it is well to point out that high ° 





piston speed must not be confounded with rapidity of 


reciprocation. Not. a si objection, resting on a sound 
mechanical basis, can be it against the first. That 
it is objectionable in any sense is only due to its connec- 
tion with the second. If we suppose a piston moving 
within a cylinder of infinite length at an equable speed, it 
would signify nothing how t that speed was, neither 
shock nor jar would result 4 its increase, and neither 
concussion nor vibration would exist to be lessened by its 
diminution. Such a condition could only be fulfilled by a 
rotary engine in which the piston moved always in the 
one direction ; and in this fact lies the great, and indeed 
the only, advantage which the rotary possesses, or can 
possess, over the reciprocating engine ; and this advantage 
is sufficiently great to render the invention of a really 
rotary engine highly desirable. It is not difficult to keep 
journals always exposed to a uniform strain in a single 
direction cool; but the crank pin of a steam engine, and 
the journal or journals next the crank, are continually 
exposed to strains varying both in direction and amount. 
A moderate degree of slack may be left in any i 
but those of a high speed connecting rod or a crank shaft, 
and thus small adjustments may be effected by the ma- 
chine itself. But if slack is left in a crank brass, it pounds 
arid hammers and beats itself to pieces at high speeds. In 
the very best marine engines which it is possible to make a 
little play must be left somewhere. The crank shaft 
bearings of the magnificent Holyhead mail boats work 
very perceptibly ; and it is almost impossible to ‘ind any 
large engine giving out a maximum power in which the 
bearings {do not work more or less. Now, selecting the 
Holyhead boats as an example, we find that at twenty 
revolutions per minute the motion of the bearing takes 
place slowly and is so seldom repeated that it is productive 
of no injurious consequences whatever, but rather of 
positive good. But in an engine making 600 or 700 re- 
volutions per minute the case is entirely altered; and a 
similar amount of play would simply lead to the total 
destruction of the entire machine in a very’ short 
time. It will, of course, be said that for a given 
power the strain during any one revolution is very 
much reduced in the fast as compared with the slow 
engine. It is fortunate that such is the case. If it 
were not we could have. no high speed engines, It 
thus follows that in that form of machinery wherein the 
power of self-adjustment is most desirable it must never be 
present. Mr. Spencer and Mr. Porter will both find 
it necessary to keep their connecting rod brasses well home, 
and the crank shaft brasses cannot allow any but a little 
end play. The difficulty is one of considerable importance, 
principally rendered so the tendency which exists in all 
reciprocating machinery to develope cross strains and twists, 
many of which are due in the steam engine to variations in 
the temperature of various portions of the framing. It is not 
very easy to see how these difficulties can be overcome in 
the absence of extraordinarily careful workmanship. Very 
large bearing surfaces must be provided, and these should 
be fitted with the utmost precision, and be of the very best 
material. This done, provided the framing is excessively 
rigid, the engine lined out with due care, and properl 
counterweighted, it may be assumed that the best result 
attainable will be secured. It is worth considering 
whether it would or would not be worth while to introduce 
spherical journals in every part of the engine, and it is pos- 
sible that some advantage might be gained from seating all 
the brasses on india-rubber blocks, could these last be kept 
free from the contact of oil—a neat little problem not very 
easy of solution. Under any circumstances, not only good 
but the very best possible workmanship is essential, and 
we have no reason to think that this being present, good 
results may no’ be obtained in the sense we have already 
referred to, even at 700 revolutions per minute. 

Another and perhaps a more important problem is pre- 
sented in getting the steam into and out of the cylinders. 
These excessively high speed engines are, as a matter of 
course, excessively small compared with the power. In 
fact, their diminutive size constitutes one of their greatest 
merits. There is no room, therefore, available for complex 
valve gear even if it could be depended upon to work at 
the tremendous speeds of which we are speaking. Some 
modification of the simple slide valve can alone be used, 
and it is not too much to say that the slide valve may be, 
and has been, made to accomplish all that is necessary. If 
any of our readers were suddenly asked the question, we 
have no doubt they would say that steam could not be too 
quickly admitted upon the piston of a high speed engine, 
yet it is true that such a reply would be strictly erroneous. 
Mr. Porter has conducted a very elaborate series of experi- 
ments, by which he has ascertained that in practice, 
although the release cannot be too sudden, the admission 
port must open slowly; and, as a species of corollary, 
he has found that it is quite possible to make a steam port 
too large. Some time since we illustrated diagrams taken 
from the Allen engine at Messrs. Evan Leigh, and Sons, 
of Manchester.* These cards are very good, but there isan 
objectionable jump in the expansion line. A very trifling 
modification of the valve has totally removed this jump, an 
diagrams from this engine have been recently pronounced 
by an eminent authority to be as nearly perfect as though 
they had been drawn by hand. In order to get rid of the 
steam quickly when done with, it,is essential that a large 
area of waste port be provided. This, of course, means a 
large area of steam port as well, because, with. the simple 
slide valve, separate ports for exhaust and ‘admission can- 
not be provided. Mr. Porter grapples with the difficulty 
by using a very large valve—we are now ‘speaking of the 
Gwynne engines, which are not Allen engines—with a 
wide straddle, an enormous lap, and a proportionate lead. 
The result is that the opening and closing of the steam 
port is accomplished while the eccentric is near its dead 
centre, and consequently with a minimum velocity. It is 
only at the end of the stroke, in fact, that the speed of 
the valve can materially affect the behaviour of the steam, 
and the expedient of concentrating the important work on 
a very small portion of the entire throw of the eccentric 
has, we believe, answered very well up to the present. We 
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cannot say what arrangement of valve Mr. Spencer adopts; 
that it is of the sume general character we have no 
reason to doubt. 

We should leave our readers labouring under an 
erroneous impression, perhaps, did we not state, that, how- 
ever ardent a believer in high speeds Mr. Porter may be, 
he regards 700 revolutions per minute as rather too much 
of a good thing. He is, we believe, more di to 
pin his faith on 300 revolutions per minute, and so 
far we can endorse his views. We are certain that in 
a great many instances speeds as great as these may be 
adopted with advantage, but we hold that in going 
beyond this, although we do that which is theoretically 
right, we do what is practically wrong. We do not mean, 
however, to imply that Messrs. Gwynne are wrong to use an 
engine running at 700 revolutions —on this point we 
reserve our opinion; but we do mean to say that, saving 
under exceptional circumstances when some peculiar object 
is in view, such a velocity is injudicious and unnecessary. 
We feel no doubt whatever that such firms as the Whit- 
worth Company can turn out engines capable of am | 
off 250 to 300 revolutions per minute with ease an 
economy, provided the engines are placed in proper hands, 
But it does not follow that even the Whitworth Company 
could, with all its perfection of workmanship, greatly 
exceed this speed with success. Asa rule the engines in 
our rolling mills and factories generally are running at 
about one-half the proper speed, in many cases at very 
much less. A small increase on the outlay for steam 
machinery would provide engines capable of running at 
double the velocity, while the saving effected on inter- 
mediate gear—now only used to get up speed and proving a 
constant source of Aue: A and expense, inasmuch as it is 
theseat of innumerable breakdowns—would be so much clear 
profit in the millowner’s pocket. We wish both Mr. Porter 
and Mr. Spencer, therefore, every success, and we can 
assure them that nothing will more tend to so desirable a 
result than a moderate policy, which sees in gradual im- 
provement a greater good than can be found to exist in 
violent change. That such are the views held by one of 
the gentlemen in question we are aware. It isto be hoped 
that those who hold his opinions will follow his example of 
moderation in the future more carefully than they have 
followed it in the past. 


MARINE ENGINES, 

For some time past a species of lethargy has apparently 
fallen upon our marine engineers, and we now hear little 
of schemes which once attracted much attention and bid fair 
to revolutionise the practice, if not the science, of marine 
propulsion. It may possibly be demonstrated, however, 
that the marine engineer has not been asleep ; that so far 
from having sunk into lethargy he has been actively yet 
quietly carrying out important experiments ; and that the 
fact that superheating, high pressure, and surface conden- 
sation are not so freely discussed as they were six or seven 
years ago, is mainly due to their having gradually assumed 
their own level, and taken their proper place in the estima- 
tion of sea-going engineers and ship-owners, by whose 
verdict manufacturers must be more or less infiu- 
enced. Still there are certain prominent improvements 
to be noted, and of these one of the most important is the 
progressive increase in the actual as compared with the 
nominal horse-power, especially of engines supplied to her 
Majesty’s navy, during the last few years.  First-rate 
builders are now not satisfied unless the actual is at least 
six times the nominal power, while not very long agoa pro- 
portion of four to one was considered good work. It may 
of course be urged that nominal power means nothing, and 
that therefore the statement that a pair of engines of 800 
horse-power gave 4,800 indicated horse-power on a trial 
trip may imply no real excellence whatever. But it is easy 
to see that the term nominal horse-power has much to do 
with the weight of the machine, and thus for a given 
weight we get more power now than we did formerly. It 
matters nothing that engines by different makers show 
a remarkable disparity in this respect—Messrs, Penn 
and Son using 6 as a factor of safety, we believe, 
while Messrs. Maudslay and Field use 12, and other 
makers various proportions between the two.—A rule once 
adopted by an eminent firm is usually adhered to pretty 
closely ; and thus we may take it for granted that although 
a modern engine by Messrs. Maudslay, for example, of a 
given nominal power, is heavier than an engine by Messrs. 
Penn of the same power, it will give a higher indicated 
power than an old-fashioned Maudslay engine; and 
a modern engine by Messrs. Penn will, in turn, give out a 
greater force than one of their older engines. Thus, when 
speaking of improvement, we do not mean to say that any 
very remarkable change has been effected in the general 
principles controlling preparation or designs, or that any one 
firm has recently |improved upon another's ideas, On 
the contrary, makers have improved upon themselves; and 
in order to measure the degree of this improvement, those 
interested must institute a comparison between the past 
and the present work of particular firms, not between the 
work of distinct establishments. The increased efficiency 
to which we have alluded is due principally to the adop- 
tion of higher piston speeds and larger measures of expan- 
sion. More care is taken than formerly to supply the 
— only with dry steam; and cylinders are now 
jacketted and clothed with heretofore unusual caution. Ex- 
panding steam is very liable to condensation by the least 
deprivation of heat; but such precautions are now taken 
to keep up its temperature while developing its energy, 
that the condensation even with grades of expansion as 
high as six, is actually less than was the case when steam 
was worked nearly full stroke. By the aid of surface con- 
densation, again, higher pressures are carried, which tend 
of course to increase the actual as compared with the 
nominal power of the marine engine. But the surface con- 
denser has not yet become thoroughly popular, nor is it 
likely that it will enjoy — confidence for some 
years tocome. It is still highly questionable whether its 
use prolongs the life of a boiler even when a small quan- 
tity of salt water is admitted with the feed; and it is cer- 
tain that without this admixture, boilers worked in con- 





junction with surface condensers are 
marine boiler, if carefully worked wii 
about six years on an average, or a little more; 
and, we are not aware of the existence of a sufficiefit num- 
ber of marine boilers worked with surface condensers for 
greater periods and still remaining serviceable, to establish 
the principle that with condensed water | will last 
longer. The matter still remains in doubt, will pro- 
bably remain in doubt for two or three years. A sufficient 
time, indeed, has not yet ela since the introduction of 
the mixed feed to enable its merits to be thoroughly 
tested. The principal value, however, of the surface con- 
denser lies in the fact, that by its aid fuel may be econo- 
mised; and even were it certain that boilers were always 
worn out more rapidly by its use, still this saving is some- 
times sufficiently great to render it clear that no loss what- 
ever would be thereby incurred—the outlay in the matter of 
boilers being repaid by the saving in fuel. Yet it must 
be remembered that laying up a large ship to effect exten- 
sive repairs entails a serious loss, and this circumstance 
has gone far to retard the replacement of the injection by 
the surface condenser, 

Very little a has been recently made in the intro- 
ductionof high pressure atsea, notwithstanding thesubstitu- 
tion of distilled for sea water as feed. Itistrue that 50 Ib. 
pressure has been, and we believe is still, used in a few 
instances; but a pressure 10 lb, to 20 1b. less than this may 
be taken to represent the maximum ordinarily used. It is 
somewhat curious that this pressure almost exactly tallies 
with the page Ea at which, according to Cousté’s 
experiments, all the deposit is thrown down, and thus the 
maximum amount of mischief which can be wrought by 
pressure effected. By raising the pressure from 20 lb. 
to 401b., the amount of deposit thrown down in a given 
time will be greatly augmented; by raising it from 40 Ib. 
to 801b., however, the quantity will hardly be appreciably 
increased. In a word, 40 lb. pressure once reached, it 
would ap that we may go as much further as we 
please without having much to fear on the score of depo- 
sit. Indeed, it is a mistake to conclude that the fear of 
deposit alone restrains marine engineers from high pressures. 
The reason that they are not adopted is based on two 
principal propositions. The first is, that a boiler explo- 
sion at sea must be infinitely more calamitous than one on 
land, inasmuch as would lead to the total loss of ship, 
cargo, and passengers; and the second, that no very suit- 
able form of boiler capable of withstanding high pressure 
has yet been invented, all the parts of which shall be readily 
accessible for cleaning and repairs. The external configu- 
ration of the ordinary return tube marine boiler ,is emi- 
nently suitable to a position within the hull of a ship, and 
on this circumstance half its popularity depends. The 
cylindrical generator whether horizontal or vertical, is not 
well adapted to the hold of any ship, but it is difficult to 
design a good boiler, not circular, capable of withstanding 
100 lb, steam, say, and still ing large water and steam 
spaces. Engineers, therefore, still hesitate to adopt exces- 
sive pressures, and properly so, But we may point out that 
the individual who can produce a really good marine 
boiler capable of enduring a high pressure, and yet suit- 
able in contour to the hold of a ship, will deserve well of 
his countrymen. Many attempts have been made to 
adopt high pressure at sea, but from various causes, these 
have all ended in disappointment, possibly because those 
who tried them expected too much, or did not properly 
avail themselves of the advantages placed at their disposal 
by the use of highsteam. It is hardly to be doubted that a 
good deal in the way of blundering has been accomplished in 
this direction; and it is possible that were some of our 
most eminent firms to attack the subject once more, 
aided by the light of experience gathered during the 
last few years, much good might be effected and 
greater advances made than now appear possible. High 
pressure is especially valuable at sea, as it permits steam 
to be fully expanded in engines of moderate size and 
weight, and it is really to be regretted that having gone so 
far as 401b., and thus encountered the worst that deposit 
can do, even with the injection condenser, we do not go 
further, and carry 60 lb. to 80 Ib. steam expanded in small 
cylinders behind pistons running at high velocity. Of the 
economy of such practice there can be no question. The 
difficulty lies in reducing what is now more or less theory 
to practice. 

We have said that a good deal of blundering has 
been perpetrated by those who have undertaken to intro- 
duce high pressures. This blundering has been both 
practical and theoretical, and it is questionable which has 
done most harm to a good cause. Not long since we 
encountered an a. —— springing from an 
American source, which will serve to illustrate our 
meaning, to the effect that marine engineers would 
do well to use a small high-pressure boiler in con- 
junction with the ordinary low-pressure boiler. “The 
“steam from this boiler might be worked in a high- 
“ pressure non-condensing engine, and cut off at say from 
“one-third to one-half stroke, sothat the final pressure should 
“not be lower than that in the low-pressure boiler, into 
“which or into the low-pressure engine the high-pres- 
“ sure engine would exhaust.” We are not told exactly what 
advantages would follow from introducing the exhaust 
into another boiler rather than into the low-pressure 
engine at once. Asa rule, engines are not placed in boiler- 
rooms at sea, and it therefore happens that some 20ft. or 
30ft. or even 50ft. of steam piping are usually required to 
connect the cylinder with the boilers, It is, of course, 
evident to anyone possessing the Jeast practical knowledge 
of the subject, that a proposal to lead the steam first from 
the boiler-room to the engine-room, and’ then back to the 
engine-room again, involves a ridiculous error. 

But a blunder precedes this Bopoesl which is even more 
amusing. The writer coolly prefaces his valuable sugges- 
tions by saying, “This mode, which we believe has never 
been tried or even proposed, is as follows.” If this, taken 
with the context, means anything, it explicitly implies that 
the writer is the first “to Propose” the construction of a 
compound engine, or else “to propose” that a compound 
engine should be used for marine purposes, Such a state- 
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ment requires no comment. It manifests an ignorance of © 
the history of not alone of the marine engine, but of the 
steam engine in gi which is sublime. Loose writing, 
however, will cover a multitude of sins, and it is there- 
fore ible that the novelty of the proposal only refers 
to exhausting the steam from the high-pressure cylinder 
spear If this is the — b hence 

t no engineer ing anything like a correct know- 
ledge of his profession, will aieputat the proprietorship of 
the idea. It is beyond question pertoesiy original, e 
marine engineer is competent enough to deal with his ene- 
en bat he apparently requires a little protection from his 
rien ; 





PETROLEUM AS STEAM FUEL, 


In another page, Mr. Richardson, the engineer whose plan for 
burning petroleum the authorities have been trying at Woolwich, 
has, in a letter to us, noticed the chief points of the parliamen- 
tary reports, No, 503 of the present session, moved for produc- 
tion by Mr. M’Lagan, in which are given the main particulars 
and results of the experiments. It only remains to be said that 
altogether fifteen separate experiments were made, the duration 
of which varied from two hours twenty-five minutes to ten hours 
twenty minutes. The total weight of oil used was 499 Ib, for 
getting up steam, and 4,755 lb. for theexperiments. The report 
goes on to state that the oils were burnt under very dissimilar 
circumstances, Thus, although the experimental boiler has four 
furnaces fitted with fire-grates of porous material, sometimes one 
furnace, sometimes two or three, and on one occasion four 
furnaces were used, and the weight of oil burned per square foot 
of grate was also varied in the several experiments. The weight 
of oil burned, and the weight of water evaporated per square 
foot of absorbing surface of the boiler were also varied consider- 
ably, and the mode of applying the steam jet to the furnaces was 
altered several times. ‘The very lowest results were obtained on 
two consecutive days, when only from 7'14 lb. to 7°77 Ib. of 
water were evaporated to 1 lb. of the mixture of American oil 
and “coal oil once run” used. At the conclusion of each of 
these experiments the tubes were very foul. The best results 
were the last three of the series, when Burslem oil, shale oil, and 
Torbane Hill mineral oil were consecutively burnt, evaporating 
the water at the rate of 18°38 Ib., 17°92 lb., and 18°38 Ib. respec- 
tively per lb. of oil. In these three experiments the oil was 
burned in only two of the furnaces, and the average rate of 
evaporation was 147 lb. of water per square foot of firegrate per 
hour, a little more ‘than two-thirds the rate of evaporation in 
the Woolwich coal trial boiler. It is stated that the area of the 
oil boiler was also in its favour, being about double that of the 
coal trial boiler for equal quantities of water evaporated. 
Appended to the report is an elaborate tabular statement of the 
particulars of the experiments, prepared by the chief engineer, 
and a tracing showing the construction of the petroleum boiler, 
the porous material, and the mode of supplying the oil and 
steam to the fire-grates. In the tabular statements are brought 
the whole series of results, the most important figures of which 
are given in Mr. Richardson's letter. 





DEATH. 
On the Ist inst., very suddenly, at 36, Biessington-road, Lee, Kent, MARY 
ANN, wife of PAUL. RK. Hop@g, Esq., C.K., in her fifty-eighth year. 
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BLAKELY ORDNANCE CoMPANY (LIMITED).-—Last week a sum- 
mons was taken out by Mr. Henry Layton wsking that, notwith- 
standing the order to wind up on the 28th of July, 1866, he might 
be at liberty to proceed with his suit against the pany. The 
winding-up order was before the answer was put in, but the 
interrogatories had been served. The matter was adjourned till 
the 3ist of October. 

SreaM BorLers In Beveium.—In ‘employing for the supply of 
locomotives water obtained from certain collieries, and es 
those of Gilly and Charleroi, a singular phenomenon is observed 
as soon as the pressure of the steam attains six or seven at- 
mospheres. The water mixes with the steam and escapes in the 
form of mist by the discharge pipes; the feed pumps become in- 
sufficient, and after a journey of some miles it sometimes becomes 
necessary to draw the fires. This effect is attributed to the pre- 
sence of a matter which, under the influence of a temperature 
corresponding to five or six atmospheres, causes the liquid to rise. 
This matter arises, in the opinion of M. Stoclet, engineer, from 
coal dust held in suspension in the water, which dust comprises 
a certain proportion of oil. M. Stoclet sees no remedy but a 
careful system of filtration. 

CIVIL AND MECHANICAL ENGINEERS’ SocreTy. — On Saturday 
last the members of this society inspected the works of the new 
Blackfriars Bridge. Among those present were Mr. G. IE. Eachus, 
President; Mr. B. Haughton, Vice-President; Messrs. Walton, 
Meakin, Godson,'&c., and they were accompanied by Messrs. R. and 
A. Thorn, contractors for the bridge, with their engineer, Mr. 
Bryant; Mr, Cubitt’s representative, Mr. Penryn, also being with 
them. After examining the drawings and inspecting the works, 
they adjourned to a temporary shed on the staging, where luncheon 
had been provided. otes of thanks to Mr. Joseph Cubitt, 
Messrs. Thorn, Mr. Penryn, and Mr. Bryant terminated the 
proceedings, and, after a pleasant afternoon, the members sepa- 
rated. 





Soura Wages Institute OF ENGINEERS. — The next gencral 
meeting will be held in the Town-hall, Cardiff, on Thursday, the 
20th of September. The chair will be taken at twelve o'clock at 
noon. The following papers read at the last meeting will be dis- 
cussed :—Mr. G. Brown’s, on the ‘‘Comparative System of Coal 
Mining in the North of England and South Wales with respect to 
Accidents and Loss of Life;” Mr. George Lewis’s, on the ** Cole- 
orton District of the Leicestershire Coal-field.” And the following 
papers will be read and discussed :—On ‘* Underground Lead,” by 
Mr. M. Bates; on the ‘‘Clip Pulley,” by Mr. H. W. Martin; on 
the ‘Duration of the South Wales Coal-field,” by Mr. R. Bed- 
lington; on “‘ Mechanical Ventilation,” by Mr. G. Cope Pearee; 
on the “‘Cornish Engine,” by Mr. Loam. ‘The council will be 
glad to receive drawings or models for exhibition at the meeting. 

EvuROPEAN TELEGRAPH EXTENSIONS. —— The Governments of 
Denmark, Norway, Sweden, and Russia have just voted the 
monies necessary to construct new overland lines of telegraph 
through Norway, Denmark, and Sweden, to be placed in com- 
munication with some cables about to be submerged between 
England and Denmark, and Denmark and Norway, by the North 
Atlantic ey a a! Company. The cable between Denmark and 
Norway will be laid by the company before the end of December 
next, and that between England and Denmark by June, 1867, 
The North Atlantic’ Telegraph Company las authority, by Act of 
Parliament, to erect land wires in the United Kingdom con 
nection with these submarine cables, and Mr. N. J. Holmes, the 
engineer, is vigorously pushing on the arrangements for their 
construction. On the completion of these European lines, London 
will be placed in direct communication with Copenhagen, Christiana, 
Stockholm, and St. Petersburg, as well as with all the 
parts of the Baltic. Before this direct communication with 


rth of Europe is established, it is ble that active 
wil be taken’ towards the eomtracton of the four short at 
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RAILWAY MATTERS. 
THE Mont Cenis Railway is being pushed on with increasing 


vigour. 

Tz South-Eastern has paid £32,944 in compensation during the 
last half-year. 

On the Stratford-on-Avon line the goods is more important than 
the passenger ; 

TE Charing Cross and Cannon-street stations have been called 
the front doors of London. 

GREAT complaints are made of confusion, delay, and mismanage- 
ment at Cannon-street stati 

Tue traffic on the Colne Valley and Halstead line has fallen off 
nearly £1,000 during the last ~year. 

THERE are outstanding claims tbe Chatham and Dover 
Company for land for upwards of £1,000,000. 

A serious effect has been produced on the passenger traffic of 
the South-Eastern by the existence of cholera in Lon 





THE Great-Western and Brentford Compan, 
coal traffic to the extent of 23,182 tons during the past half-year. 

Ir is proposed to construct a railway from Ulverston to Greenodd 
and Newby Bridge, and also a branch railway from Dalton to 
Stainton, 

THE South-Eastern propose to go to Parliament next session for 
* an extension of time for the purchase of lands and the completion 
of works. 

THE Wivenhoe and geen aa line has been opened for 
traffic, and the receipts for g and passengers are gradually 
increasing. 

Tue London and North-Western Company have confirmed the 
y, sermong by which their line is to be worked in connection with 

ing Cross. f 

AN extension of tine for the constraction of the Bewdle: 
Kidderminster Spur has been obtained by the Great 
Railway Company. 

A Malt train recently ran off the line near St. Maixent, and 
five of the carriages were precipitated to the bottom of a ravine. 
Six persons were killed and eight wounded. 


Ir is alleged that the amount of compensation often claimed by 
railway passengers is out of all proportion to the fares they pay. 
A combination of railway companies to get the law modified is 
talked of. 

THE report of the Redditch Company states that the deed of 
transfer of this undertaking to the Midland Railway Company has 
been duly executed by both companies, and that the transfer will 
be very shortly completed. 

The increase in the total number of passengers on the Chatham 
and Dover line, as compared with the corresponding half of 1865, 
was 783,061, of which 692,253 were conveyed on the Metropolitan 
Extension, and 98,808 on the other lines of the company. 

TuE Bristol and Portishead line throughout its entire length, 
from the Bristol and Exeter Junction to Portish is formed; on 
five and a-half miles out of the nine the permanent way is laid, 
and all the materials for the remaining three and a-half miles are 
on the ground. 

On the 15th ult. a gravel train on the Pittsburgh, Fort Wayne 
and Chicago Railroad ran over two cows six miles of Fort Wayne, 
throwing the train off the track and badly smashing the whole 
train. There were eleven men 'in the train, seven of whom were 
killed and four injured. 

Tue traffic of the Cornwall Company has increased in the last 
three years by 31,500 tons, being an — increase of over 10,000 
tons a year, and this in the face of the fact that the county of 
Cornwall has suffered peculiarly from the low price of tin and cop- 
per and the high rate of discount. 

THE opening of the line of railway between Shanklin and Vent- 
nor to passenger traffic is expected to take place on Monday, the 
10th of September, when through communication by passenger 
trains between Ryde and Ventnor will at length be established. 
The goods traffic has been open some weeks. 


THE Penarth Compahy’s report states that the docks and the 
railway are now in the hands of the Taff Vale Company, and from 
the rents received a dividend is recommended at the rate of 5 per 
cent. per annum on the preference capital, and at the rate of 
4 per cent, per annum on the ordinary shares, 


THE inundations in North Yorkshire were rapidly lessened on 
Saturday, and on that day the North-Eastern Company had suc- 
ceeded in throwing a temporary bridge across the Esk at Grosmont 
in place of that washed away on Wednesday night, and the ordinary 
traffic of the Malton and North Yorkshire line was resumed. 


THE report of the London, Chatham, and Dover Company con- 

tains a table of estimated traffic and net income for six years to 
come. The estimated net income of the company for 1867 amounts 
to £360,000; for 1868, to £390,000; for 1869, to £458,000; for 1870, 
to £543,000; for 1871, to £613,000; and for 1872, to £663,000. 
On the East London line the cost of land has been much re- 
duced by a deviation of the line so as to avoid some large chemical 
works. On the north side the purchases have been confined to 
the works near the London po and the clearing the ground 
for the contractor. By arrangement the company is to give the 
London Docks £50,000 when notice is given to take the land. 


THE number of passengers conveyed on the main and branch 
lines of the Chatham and Dover Company during the half-year 
was 4,301,444, of which 4,014,262 were conveyed on the Metro- 
politan Extension, leaving 887,182 as the number of passengers 
conveyed on the main line and branches. Of the total, 4,901,444, 
3,680,378 were third class, 734,936 second class, and 486,132 were 
first-class. 

THE Waterford and Limerick Companies report that in the goods 
and cattle traffic there has been a considerable increase as com- 
pared with the corresponding period of last year. In live stock 
they have an increase of about 25 per cent. The passenger traffic 
is nearly stationary; they now run third-class carriages with 
nearly all their trains, which results in a continued increase in 
third-class passengers and a serious loss in second-class passengers. 


Tue Pembroke and Tenby directors congratulate the shareholders 
on the completion of the junction of their line with the South 
Wales Railway at Whitland. An agreement has been entered into 
with the Great Western Company for running powers over the 
fourteen miles of the line between Whitland and Caermarthen. 
Early next year the directors expect that the line will be in con- 
nection with the narrow gauge system in the Midland Counties and 
the North. 

THE Hexham and Allendale directors hope to be able to open 
No. 1 line, from Hexham to Nilstone Ridge, by the end of the 
year. A bill to authorise the North-Eastern Railway Company 
to double their contribution and to secure a subscription of 
£10,000 in shares from the Greenwich Hospital estates has re- 
ceived the royal assent, and a sum of £6,000, being £6 per share 


and 
estern 


on 1,000 shares, has been paid by the controller of these estates to | 


the credit of the company. 


THE North Metropolitan line is a most im 


rtant undertaking. 
It commences by a junction with the Great- 


estern at Southall 


and forms junctions with the Midland, North-Western, and Great | 
| three and a-half miles), out of 12, 


Northern Railways, runnin, 

Holloway, and Hackney, to 

this line is to supply an outlet for the Welsh coal traffic to the 

river Thames. This line will use the central portion of the 

Will be the largest stetion Cecetracted, betngyi,40004, tore sa 
i e largest station constru i ong and 

340ft. broad, with thirteen lines of railway. 


through Cricklewood, Highgate, 
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NOTES AND MEMORANDA. 

At a white host oll eageetion disappears ; it is still sensible in 
iron when heated to a red glow. 

Tue work of rebuilding the city of Charleston engages the 
attention of her authorities and citeens 

A HUNDRED years ago France only consumed 200,000 hectolitres, 
of alcohol yearly; she now consumes 4,000,000. 

THE gauge of the Mont Cenis Railway is but 3ft. 73in., while 
that of the French and Italian railways is 4ft. 8}in. 

In 1801 the population of the metropolis was 958,863; in 1861 
2,803,289; and in 1865 it was in round numbers 3,000,000. 

15,000,000 pins are said to be daily called for in this country, in 
the manufacture of which 2,727 tons of brass‘wire are consumed. 

Mr. GraHaM observes, ‘‘It is believed that metallic pores, and 
indeed all fine pores, are more accessible to liquids than to gases.” 

Raw corron of the value of £47,348,756, and wool of the value 
of £8,500,645, were imported during the half-year ending June 30th 
—amounts nearly unprecedent: 

Some idea of the consumption of brass wire in the manufacture 
of pins may be gathered from the fact that one firm in Birming- 
ham consumes 130 tons per annum. 

Durine twelve hours in gy tee 19,305 vehicles passed over 
London Bridge, and 11,972 through Temple-bar, being sbout 
51 per cent. above the traffic in 1850, 

Tue value of the entire rolling stock of carriages and wagons 
in this country may be taken at about £17,000,000, and upon this 
amount the annual depreciations amount to at least £1,250,000 

Tue value of the pig and puddled iron exported to June 30th 
this year was £717,675, as compared with ,893 in the corre- 
sponding period of 1865, and £728,662, in the first six months of 
1864. 

THE exports of pig and puddled iron to France to June 30th 
this year declined to 55,157 tons, as compared with 77,770 tons in 
the iret half of 1865, and 65,801 tons to the corresponding date of 
1864, 

In the third century of our era, at least 700 years before the 
introduction of the compass in the Euro; seas, Chinese 
pon navigated the Indian Ocean with needles pointing to the 
south. 

Ir has been recently ascertained that oxygen has no action what- 
ever on hydrogen, carbon, or carbonic acid placed within a mass 
which is at a temperature higher than the melting point of 
platinum. 

BELL FOUNDRY seems to have been unknown in Birmingham till 
the middle of the last century, when a foundry was in existence 
opposite the ‘‘Swan,” at Knave’s End, on the road to 

arborne. 

THE quantity of pig and puddled iron exported in the first half 
of this year amounted to 215,363 tons, as compared with 244,949 
tons in the corresponding period of 1865, and 237,721 tons in the 
first half of 1864, 

At the present time there are 12,000 miles of railway in work 
in the United Kingdom, and the number of passenger carriages 
with which they are worked is about 15,000, and of wagon stock 
upwards of 200,000. 


Dr. MarRSHALL HALL discovered a sort of supplementary heart 
in the tail of the eel, and he noticed that the vessels which 
issue from the caudal heart appear to have a particular distribution 
to the spinal marrow, 

AccoRDING to Professor Owen, the average proportion of the 
size of the brain to that of the body in fishes is one in three 
thousand; but in the carp, according to Blumenbach, it amounts 
to one in five hundred. 

THE distance of the outermost or fourth satellite of Jupiter 
from that planet is only 1,040,000 miles; the distance between 
Uranus and his sixth satellite (supposing the latter really to 
exist) amounts to 1,360,000 miles. 

WHEN a luminous point strikes the eye and suddenly disappears, 
the sensation which it produces does not me immediately 
extinct, and according to the researches of some physicists it 
remains for about one-third of a second. 

Art particular points on the earth’s surface, for example, in the 
western re of the Antilles, and in Spitzbergen, the mean decli- 
nation of the magnetic needle has scarcely undergone any sensible 
change in the course of the last hundred years. 

Ir we regard the earth as an actual magnet, we know from 
Friedrich Gauss that to each portion of the globe, one-eighth of a 
cubic metre in volume, we must assign an average amount of 
magnetism equal to that contained in a magnetic bar of 1 lb. 
weight. 

THE great earthquake which destroyed Lisbon in 1755 was felt 
in the Alps, on the coast of Sweden, in the West India Islands, on 
the great lakes of Canada, in Thuringia, in the flat country of 
— Germany, and in small inland lakes on the shores of the 

tic. 

THERE are 68 bers of Parli t who have offices within 
the City; and of that large class who are directors of the commer- 
cial undertakings which must have a home in the commercial 
centre, there are 56 peers of the realm and 132 members of Par- 
liament. 

Tue density of the moon is five-ninths less than that of the 
earth, while the second satellite of Jupiter appears, if we may 
place sufficient dependence on the determinations of magnitude 
and of mass, to be even actually denser than the great planet 
round which it revolves. 


More than a thousand years before our era, at the obscurely- 
known epoch of Codrus and the return of the Heraclides to the 
ee a the Chinese already employed magnetic cars, on 
which the figure of a man, whose movable outstretched arm pointed 
always to the south, guided them on their way across the plains of 
Tartary. 

Mr. Haywoop states that “it may be computed that there now 
|e into the city of London daily three-quarters of a million of 

uman beings, and that the same number pass out at night, 
leaving but its residential or sleeping population of 113,387, and 
this vast daily influx is equal to one-fourth part of the whole metro- 
politan population. 

In the half-year ending June 30th we have imported corn and 
flour of the value of £13,465,994; tea, £5,784,773; raw sugar, 
£5,067,735; butter, £2,479,597; wine, £2,580,746; coffee, £1,405,752; 
bacon, £1,182,808; spirits, £1,010,314. The Board of Trade tables 
do not state the value of the animals imported in the half-year, 
but in number there were 81,934 oxen, cows, and calves, and 
411,729 sheep. 

In the first half of the present year 10,290,006 gallons of home- 
made spirits have been retained for consumption as beverage in 
the United Kingdom, namely, 5,665,204 gallons in England, 
2,364,203 in Scotland, and 





260,599 in Ireland. This is an 
increase in each of the three kingdoms over the quantity in the 
first half of 1865, and a still larger increase over the quantity in 
the first half of 1864. 

THE total progress at both ends of the Mont Cenis Tunnel for 
the year ending May 9, 1866, was 1,074°75 metres, and the total 
amount pierced, with the heading, was 5,654°50 metres (about 
metres (about seven and a- 
half —_—, leaving 6,565°50 metres (about four miles) to be 
pierced. e question as to when the tunnel is likely to be com- 
pleted depends principally upon (1) the thickness of the quartz, (2) 
the thickness and quality of the rock which is in between 
the and the schistose rock of Bardonneche, and (3) the 
supply of money and labour. 





MISCELLANEA. 

ANGLO-ATLANTIC shares still advance. 

“. MEETING of 10,000 colliers took place at Barnsley on Monday 

t. 

Tue London Western Gas Company are paying a dividend of 
10 per cent. 

EvEN the ships of the new Italian kingdom carry heavier guns 
than the ships of this country. 

AN opinion is fast gaining ground that the gold mining in Wales 
cannot Be carried on profitably. 

THE'price of steel shell for large ordnance has ranged from £7 
to as high as £20 for each projectile. 

Russi has armed her ships with a large number of Krupp steel 
and other ordnance of the heaviest kind. 

AN accurate nautical mile has been measured on the Clyde for 
the testing of the speed of new steamers. 

ENORMOUS crops of Italian rye grass have been grown on sani 
from the Maplins watered by metropolitan sewage. 

MANCHESTER is in hopes that it may be honoured by a visit 
from the _— on the uncovering of the statue of the Prince 
Consort in November. 

Tue Metropolitan Railway Warehouses Company (Limited) has 
put off a motion for winding up the company by an engagement 
to make no call for six months. 

Ir is now pro} to raise the London by making a vessel fast 
to each side of her at low water, and not by making her tight 
and pumping out the water as at first intended. 


THE unarmoured frigate Endymion has received her armament, 
including four of the new pattern 300-pounder guns, which latter 
are mounted two on her port and starboard quarters. 


TuE first completed set of guns, with their carriages and slides, 
for any one of the iron-clad ships of this country is now being 
landed on the wharf of the steam basin of Portsmouth Dockyard. 


THE metropolitan sewage directors have taken a farm near 
Barking, which they are preparing to irrigate with sewage, in 
order to show the Essex farmers what can be grown by such 
means. 

THE surplus mining population of Cornwall is being rapidly 
cleared out of the county, some hundreds having commenced 
work in various parts of England in the course of the last three 
weeks. 

AN important congress of working men from France, Great 
Britain, Belgium, Germany, and Switzerland, is sitting at Geneve, 
convened by the International Working Men’s Association hithertu 
sitting in London. 

THE enormous crank shaft for H.M.S. Hercules, weighing 
upwards of thirty-four tons, has just been forged at the Mersey 
Steel and Iron Works, Liverpool, and transported to the works of 
Messrs, Penn and Son. 

THE guns for the Bellerophon consist of twelve 12-ton Yin. rifles, 
ten of which will be fought behind the 64in. plated broadside of 
her central battery, with four 64-ton 7in. rifles, and four lighter 
guns for chase and shell practice. 

TuHE Lords of the Admiralty have caused to be issued a new form 
of seaman’s parchment certificate, which is to be adopted in the 
navy in lieu of the form now in existence, and it is to be brought 
into use on the 1st of October next. 

Tue Victoria Legislature has voted grants for the encourage- 
ment of new home manufactures of cloth, straw plat, leather, 
buttons, railway carriages, blasting pote. jams, pickles, earthen- 
ware, flax, hemp, and spirits from the grass tree. 

WHEN the Bellerophon has her guns on board we certainly shall 
have one efficiently armed iron-clad frigate to compare with those 
of other nations, and we shall have the satisfaction of knowing 
—_ to will be the heaviest armed broadside gun-ship in the 
wor! 

THE METRIC SYSTEM is in force in France, Belgium, Holland, 
Switzerland, Spain, Italy, Portugal, and the states of the Germanic 
Confederation, and is legalised in the United Kingdom and the 
United States of America; Russia only awaits our adoption of it 
to follow the example. 

WE have reason to believe that Mr. Samuel Smiles, who for the 
last twelve years has filled the office of Secretary to the South- 
Eastern Railway Company, is about to resign that post, having 
accepted an important appointment in connection with the 
National Provident Institution. 

THERE is at present on one of the lakes of the Bois de Boulogne 
a boat that moves about without either steam, oars, sails, or any 
other visible means of propulsion. The power employed is that 
of electricity, which, by an ingenious contrivance, communicates a 
rotary motion to a pair of paddle-wheels. 

Tue City of Paris, Captain ;Kennedy, belonging to the Inman 
Company’s line of steamers, left Liverpool on the 15th August, 
and Queenstown at 3.30 on the afternoon of the 16th, and arrived 
at New York at 1.45 on the morning of the 25th. This is one of 
the quickest westward passages ever made, 

WORKMEN are now engaged in the restoration of the east end of 
the interior of Winchester College Chapel, by substituting Gothic 
stonework for the wainscoating placed there by Warden Nicholas 
about 180 years ago. The work is being carried out at the expense 
of an old Wykehamist, Lord Chief Justice Erle. 

A SMALL number of Snider-converted Enfields, and a suitable 
supply of Boxer ammunition for the same, will be sent to Canada 
with the reinforcements which are to leave England some time 
before the middle of next month. The deficiency is to be made 
up with several thousand Westley Richards carbines and muskets. 


THE limit of weight in armour-plating which a sea-going frigate 
can safely carry has been fully reached, if, indeed, it has not been 
overpassed. Yet it would be impossible to mention an ironclad, 
English, American, or Russian—and the Russians have some very 
fine ones which were built here— which could hold its own for five 
minutes against the guns at Shoebury. 

GREAT interest is at present being excited in the Mid-Wales 
districts owing to the proposal of Mr. Hamilton Fulton, the 
engineer, to supply London with water from the sources of tie 
river Wye in the neighbourhood of Plynlimonn. Meetings have 
been held, and it is said that the measure has already the earnest 
support of the landowners and others interested in the locality. 


THE Lambeth Bridge directors refer with satisfaction to the 
report of the engineer, as showing the very sound condition of the 
bridge, and the small amount required for keeping it in repair. 
The surplus land on the north side of the bridge at Lambetu has 
been sold for £1,350, but the money has not yet been received. 
They recommend a dividend at the rate of £5 per cent. per 
annum, which would leave £1,246 in hand. 


THE ancient battlements of the north side of the nave and 
choir of the Chapel Royal of St. George are, by order of the Dean 
and Chapter, being replaced with new Bath stone-work by Messrs. 
Poole, of Westminster, cathedral masons. The old stone piers 
and ornamental tracery, upon their removal from the roof walls, 
were found to be in a very decayed and defective state, owing to 
their exposed position and the action of the weather. 


Mr. Crrvus W. FIELD proposes to effect some reforms in the con- 
dition of Heart’s Content. A letter from that point dated the 7th 
inst. speaks of a meeting in response to a call made by Mr. Field, 
at which it was announced that that gentleman intended to give 
six rewards to such parties as would have their houses in best order 
after his return from the grappling expedition. The rewards are 
to be £5 for the keeper of the best house, and £1 each to the five 
people having the next best houses. 
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A WELL-INFORMED correspondent sends us the following interesting 
account of this new candidate for popularity, and insists, in a 
private note, that “it stands far ahead of any competitor in sym- 
metrical appearance, strength, simplicity, and accuracy of fire.” 
In view of the great interest that attaches to this question of the 
superiority of breech-loaders we have no doubt his statement will 
be carefully examined:— 

‘This arm was invented early in 1862 by Mr. H. O. Peabody, of 
Boston, and during four years and a-half he has been constantly 
engaged in perfecting it. During this time other persons of great 
mechanical skill have assisted in making this, what members of 
the Springfield board termed it, ‘undeniably the best for the use 
of troops.’ 

“In 1862 Captain Rodman, then commanding the Watertown 
Arsenal, made a detailed examination of the gun in its crude and 
somewhat unsatisfactory state, and made a highly commendatory 
report. 

“*In January, 1865, a board assembled at the Springfield Ar- 
moury, by order of the Secretary of War, for the purpose of 
examining all ‘breech-loading systems. Sixty-five guns were pre- 
sented, and each person presenting an arm first explained and 
fired his own, The Peabody gun was then fired twenty times a 
minute. 

** After many weeks of careful scrutiny, the board selected 
eight of the whole number for further tests. These were —_ 
to variable weather for ten days upon the roof of a building, 
beside being — wet by artificial means. During this time we 
had snow, ice, and sudden thaws, but the guns were fired daily with- 
out cleaning. Then they were suddenly dried by — subjected 
toa high temperature. Each of the eight were fired on the last day, 
though some of them with considerable difficulty. After this the board 
selected four of these eight guns for trial with increased charges, 
the maximum being eighty grains of powder and five balls. Three 
of these four were thoroughly shattered before the maximum 
was reached, and the Peabody alone stood this charge without 
injury, and was then fired many times with the service charge. 
Another gun of this construction has since been fired with 
120 grains powder and 6 oz. balls, sustaining no injury. 

“There has never been, until within a few days, any official 
announcement of the finding of this board. The Chief of 
Ordnance now states ‘that the board recommended the Peabody 
gun for adoption.’ 

“The report of the board, however, as was expected, did not 
receive the concurrence of the Chief of Ordnance, his preference 
having been exhibited for another system, and another board was 
convened while the report of the first was withheld. A second 
board, of which Major-General Hancock is chairman, has been in 
session during the last spring and summer, but the contents of 
their report are not made known, except that it is unofficially 
state: that Colonel Berdan’s system for converting muzzle-loaders 
into breech-loading guns is recommended. 

** During the past year or more the Providence Tool Company, 
of Providence, R. I., have been engaged in preparing machinery, 
in the most perfect manner, for the manufacture of the 
Peabody gun upon the interchangeable system. They are now 
just ready to turn out the finished arms, and, through their 
agencies established in Europe, are presenting them to many 
governments and private manufacturers. So far the reports 
returned have been most satisfactory, while the demand for sport- 
ing rifles upon this principle in our own country is already quite 
equal to the immediate ability to supply. 

“It is said to be the most simple am | effective weapon yet pro- 
duced. Its form is compact and graceful, with no unseemly pro- 
jections, and this symmetry is preserved in the operation of loading, 
as the whole movement of the breech-block is performed within 
the stock, the end of the trigger-guard falling but little more than 
aninch. The simplicity and ingenuity of the mechanism of the 
breech is such as to relieve it from the possibility of being impeded 
by the effect of friction, rust, or exposure to the influence of dust, 
rain, or continued service. When the guard is drawn down the 
condition of the breech-block is such that the groove upon its 
upper surface corresponds precisely with the bore of the barrel, so 
that the cartridge slides directly into its proper place without the 
necessity of even looking to see that it is rightly inserted. A great 
feature of the gun is that the empty cartridge shell is immediately 
thrown out when the lever is drawn down. This is done by the 
action of an elbow lever, which derives its power from the breech- 
block itself, and there is no possibility of derangement or breakage. 

“The recoil is taken from the solid metal frame in direct line 
with the bore of the barrel, and the gun cannot be discharged 
until the breech-block is in its proper position for loading, nor can 
the gun be injured in the least - being snapped. 

“The hammer is at the side, in the position most convenient for 
use, and the weight of the musket is not greater than that of a 
Springfield or Enfield rifle. In force, accuracy, and general effi- 
ciency, this arm is unequalled, and the construction of the breech 
is such as to make it equally applicable to any form of barrel or 
size of calibre which it may be considered advisable to adopt. 

“*The great interest now manifested in breech-loading weapons 
is such that the attention of foreign governments is drawn to 
American systems, and it is said even the Prussians are taking 

neasures to a arm some of their regiments with the Spencer 
repeaters. ese are a most efficient weapon in the hands of well- 
drilled veteran troops, but are said to be too complicated for general 
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use. A simple breech-loader like the ‘ Peabody’ is better adapted 
to the use of troops, is less liable to get out of order, and can be 
fired more times in a minute than the Spencer.” __ 

Theconstruction of the gun is simple, and will be easily understood 
from the annexed engraving. The cartridge is of copper, and contains 
the fulminate in the flange. The percussive force of the hammer is 
im through the flat bar I, which is struck on one end while the 
other is applied to the edge of the cartridge. This piece is capable 
of a rhea ¢ | motion determined in amount by the _ passed 
through the oval hole shown by the dotted lines. In order to open 
the breech the trigger guard is drawn down, by which the entire 
breech piece, in the side of which I slides, is depressed, and 
catching the toe of the bent lever above J, the old cartridge is 
jerked out. 





ON BARYTIC GUNPOWDER.* 
By Mr. C. Vicnous, C.E., F.R.S. 


This particular kind of powder has been much experimented 
upon, both in Belgium and in France, with a view to counteract 
the injurious effect which is produced when large cha: of 

wder are used in heavy ordnance. The principle on which this 
Ceotie powder is compounded is simply |that of substituting 
nitrate of barytes in the composition of the gunpewder instead o 
saltpetre, in certain proportions, the consequence being that the 
powder, when ignited, consumes 
more slowly, and the gases are 
developed less rapidly, than in 
ordinary gunpowder, while the 
same effect is produced upon the } 
projectile as regards its ultimate r 
velocity. This lessens the injurious 
effect upon the sides, vent, and 
chamber of the piece of artillery. 

Captain Wynants, in a pamphlet 
printed at Brussels, observes that 
many attempts have been made to 
determine the effect exercised on 
projectiles and on the sides of 

ieces of artillery by the gases deve- 
oped during the deflagration of the 
charges, but hitherto it has not 
been possible to determine with 
sufficient precision the mode in 
which power acts when the gases 
which they produce cannot escape 
freely. The difficulties and dangers 
of the experiments, arising from 
the great vivacity of ordinary 
powder, and the almost absolute 
impossibility of ascertaining the 
extremely small differences in time, 
have nearly always prevented the 
observer from sufficiently noticing 
these differences. 

The author of the paper further 
demonstrates that the hypothesis 
of an invariable rapidity of the 
combustion of powder is not ad- 
missible, and that it cannot be 
taken as a starting point of a 
theory as to the effect of all or any 
powder. In powder consisting of 
spherical grains burnt in the open 
air we can conceive that the quan- 
tities of gases produced in equal 
times must decrease, since layers 
of equal thickness will burn in 
— times, and that the surfaces 
of the grains of powder in ignition 
will diminish in the ratio of the 
squares of the diameter of these 
grains. But in a piece of artillery, 
since the gases generated cannot be 
dissipated as they are produced, 
the pressure and‘ the tempera- 
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As the work done by the powder is measured by the surface of the 
curves having for their ordinates the amount of the successive 
pressures, different powders (represented by curves of different 


ual velocities, whenever 


parameter) might im to projectiles 
ntat rene ent surfaces; but the 


the representative curves show equi 
reaction which these powders exercise on the sides of the piece of 
artillery will be far from being alike. The mode of action and 
the inconvenience of too rapid powders and their destructive 
effects on heavy ordnance have long been known. But hitherto 
no use could be made of this crude information for want of prac- 
tical means for studying and determining the real mechanical effect 
produced by the tion of powder; but latterly the substitu- 
tion of projectiles of elongated form and great weight in place of 
simple spherical projectiles has singularly modified the condition of 
firing, and it was soon remarked that with ordinary powder, even 
in small charges, the new ordnance is subjected to strains so great 
as almost to reach the limit of resistance. It consequently became 
necessary to revert to and resume the experiments on the interior 
ballistic phenomena which had been instituted in Prussia by Capt. 
Neumann, so far back as 1853. 

The method which has been adopted for the purpose of measur- 
ing the pressure and the velocity of pa is extreme] 
simple. A horizontal opening is drilled into the chamber behind 
the projectile, and a short length of a gun barrel screwed into the 
aperture. Into this length of gun barrel a small cylindrical projectile 
is introduced, which, under the effect of the explosion, is propelled 
at the same instant as the projectile of the piece of 
and with a velocity Lpuereeeane to the time during which it has 
been submitted to the pressure of the gas. If this cylinder offers, 
with an equal section, the same resistance to displacement as the 
large projectile, it will acquire the same velocity and will traverse 
the same space in the same time. If, with an equal section, its 
resistance to displacement is only the half of that of the great pro- 
jectile, it will traverse in the same time double the distance, and 
will have acquired twice the velocity. Sup that there has 
been introduced into the lateral tube a cylinder having a weight, 
per square inch of section, one-fourth of that of the - projec- 
tile per square inch of its section, and that this cylinder has been 
driven into the lateral tube to a distance of 8in. from the mouth. 
When the charge is fired the pressure of the gases of the powder 
will act at the same time upon the large projectile and on the 
smaller one, but the latter, offering one-fourth of the resistance, 
will acquire a quadruple velocity, and will be withdrawn from the 
action of the gas after per By through the space of 8in., 
while the large projectile will be displaced 2in. only. If then we 
measure, by means of an electro-ballistic apparatus, the initial 
velocity of the smaller cylinder, it will be sufficient to take the 
fourth part of this velocity to determine the velocity acquired by 
the larger projectile after passing 2in. along the body of the piece 
of artillery. In order that this should absolutely true, it 

uires that throughout the whole internal areas of the chamber 
and of the piece of barrel there should be exactly the same 
tension. Now this is not the case. The which are the 
furthest removed from the centre of explosion of the charge are 
probably under a less tension, and we may therefore consider that 











ture will increase in the space '~ 
oo by the powder, and the 
rapidity of combustion will no 
longer be uniform; it will increase with the pressure 
perature, and these will vary with the displacement of 
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and tem- 
the pro- 
ectile—a series of phenomena dependent on each other, and forming 
a chain of which no link can be eliminated. We know that the 


rapidity of combustion of powder burnt under pressure is very 
great, and we can conceive that the pressure, acting on the projec- 
tile, may increase until the projectile has acquired within the body 
of the piece of artillery a rapidity greater than that which the gases 
produced can follow. Thus, until the projectile has attained this 
point the gases of the powder, being generated faster than the space 
hind the projectile increases, the Crees will increase, but 
having passed this point the space behind the projectile will in- 
crease faster than the gases are generated, and the pressure will 
iminish. cupecially for heavy 


Projectiles of sufficient weight, 
ordnance, and having consequently a considerabie mass, present 
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under the circumstances above mentioned the large projectile will 
always have a velocity somewhat greater, and th hat 
more tension than those deduced from the observations of the 

| velocity of the cylinders. The differences between the calculated 

| and real velocities and tensions will be om pb the cylinder a 
driven less deep] consequen 

| remains further , hoon losion. We must, there- 

| fore, not attach absolute confidence to the indications of the appa 

| ratus, but they may be received as sufficiently exact for dete 
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i being too heavy ac produced only 
eet half an inch at the most upon the plate, while a charge of 
38 lb. of the same kind of apd! to an elongated 
projectile in a 68-pounder, weighi Ib., a velocity of 1,280ft. 

r second, A similar charge of the ordinary powder, if any one 
Yad dared to employ it, would have given a velocity of only 
1,200ft., supposing the initial velocity at their start together to be 
equal to the square roots of the — 

On the diagram the pressure of the quick-burning powder are 
represented by one curve and those of the tise gM ast 
by another (dotted) curve, the ultimate velocity of each being the 
same. It further appears that the maximum of the pressure 
of the gases was produced when the projectile had passed through 
a space of only two inches, when the maximum pressure was equal 
to 565 tons, and that in passing from the maximum pressure it 
diminished or oan till the projectile reached the mouth of the 
piece, when there was only a begs of eighty tons. Since 
that period further experiments have been made on this subject, 
which, when mentioned at the discussion in the Or/inance Select 
Coimmittee, were considered by one of the members of that com- 
mittee to be impossibl 1. Captain Wynants, in a letter 
to the author, dated the 7th of August, 1866, says :— 

**Permonde, 7th August, 1866. 

“Our steel 80-pounder (the only one we have) has at length 
been tried. On the supposition that for this piece we required 
very slow powder we had the powder made at Wetteren in cubic 
grains of about three-quarters of an inch side, the edges being a 
little rounded off by the listage. The composition of these cubic 
grains of powder was for one kind, the ordinary gunpowder, and 
for the other a barytic compound called ‘80 per cent.,’ that is 
to say, in which 80 per cent. of saltpetre was replaced by a quan- 
tity ‘chemically equivalent’ of nitrate of barytes. The projec- 
tile, weighing about 280 Ib., fired with a charge of 45 lb. of powder 
of the ordinary kind in cubic grains as above, acquired a velocity 
of 1,215ft. e same a barytic powder in cubic grain gave 
the same velocity. But finding this velocity insufficient, a velocity 
of 1,313ft. was attained by employing powder in spherical grains 
of smaller volume, and of the ordinary composition. It was, how- 
ever, ascertained that with this latter powder the chamber of the 
piece of ordnance had acquired an increase of its diameter, and that 
the closing apparatus had suffered in its play. 

“Some artillery officers appeared to be well satisfied with the 
penetration obtained with the velocity of 1,313ft.; but, for my 
part, I maintain that this velocity was acquired at the price of 
the alteration of the piece and the deterioration of the chamber 
of the gun. The question is to ascertain whether, with a heavier 
charge (proportionately) of barytic —_— (twenty-five, for 
example, instead of twenty), there would not have been obtained 
the velocity of 1,313ft., and without injury to the piece of 
ordnance. The firings hitherto have only proved that with the 
barytic powder of 80 per cent. (and therefore very slow), and with 
large cubic grains, and with a projectile of 280 lb., a velocity still 
very considerable has been obtained, which a member of the Ord- 
nance Committee thought to be scarcely possible. 

“I much doubt whether the experiments which are yet to be 





but the former had the advantage of employing for that purpose 
the newly-invented electro-ballistic apparatus which in former 
days, when the earlier experiments were was not in 
existence, ing the means employed by Captain Wynants 
- the view o’ ae the re nage 4 the ag 
of the gases rapid combustion of the powder, i 

was gine inown ‘he expansive force of the powder could be 
reduced by various means,—for instance, by altering the pro- 
portions of its ingredients, and by adding a larger proportion of 
charcoal than ordinary. By doing so, however, they sacrificed toa 
greater or lesser extent the propelling effect of the powder, and, 
consequently, so much of its working power. Captain Wynants, 
however, instead of ing that method substituted for a 
portion of the saltpetre—one of the constituents of j the 
powder to which it was chiefly indebted for its force— 
another su namely, nitrate of baryta, and he had 
argued that he would thereby be enabled to modify the 
destructive. effect. of the pressure SR the interior of the 
gun without vedueing. the force of the’ powder, and there- 
ore the effici of its action the projectile, Wow it might 
searcely be fair to argue on obtained with Belgian powder, 
because they were aware that the powder in both 
Belgium and France, was much weaker \in its, propelling power 
and was much more destructive in its effect upon the interior 
of the gun than was that manufactured in this country. Both the 
French and Belgi eee eermemggppee mg gre than 
was that of manufacture, and therefore the maximum 
pressure on the interior of the gun was sooner obtained, while the 
propulsive power was correspondingly reduced; and this led him 
to call the attention of the section to the way in which the powder 
might be made to give a slower combustion, and therefore a less 
destructive action upon the interior of the gun, apart from altering 
its chemical composition. It was well-known that if powder were 
divided into auiin and burnt in the open air, its combustion 
would be much more rapid than that of powder divided into very 
large grains and burnt under similar circumstances. Somewhat 
the same thing took place in the case of powder of various sized 
grains burnt in the interior of a gun, the small-grained powder 
would be consumed very rapidly, while a powder consisting of large 
masses would not be burnt sofast. In the first case the destructive 
effect upon the interior of the gun would be very great, whereas 
in the latter injury would be sustained by the gun, but 
the propelling force would be almost entirely lost. They therefore 
had these two extremes to against, and by feeling their 
way and working carefully between them they could arrive at such 
a modification in the size of the grain as would enable them to 
obtain sufficient modification of the action of the powder to reduce 
the destructive effect of large charges to a t extent without 
sacrificing their efficiency; because what took place was this:—In 
a short gun a large proportion of a large-grained powder was 
thrown unconsumed out of the gun, and the propulsive 
power was correspondingly decreased, but if fine-grained 
powder were used in a long gun with a large chamber, the 
whole charge was consumed and a greater propulsive effect 
was obtained, but at the sacrifice of the interior of the gun 
Captain by age had evidently been alive as to the importance of 
reducing the force of the powder by increasing the size of the 
grain, bevause he had told them that he had, even with his barytic 
powder, employed grains as large as three quarters of an inch 
square. Now the powder manufactured, in this country might be 
dealt with in the same way. They were told that they should 
endeavour to get out of a given charge of powder the maximum force, 
and that they should do nothing by which the real working force 
of the powder would be diminished, but should confine their en- 
deavours to developing the force more gradually. They should, 
therefore, endeavour to effect that object not by altering the com- 
ition of the powder, but by increasing the size of the grains, so 





made in the course of the present year will furnish very ve 
results from one point of view. Indeed, the piece of ordnance of 
eighty is our only one, and as it is very costly it is certain it 
would not be sacrificed by drilling a lateral opening and applying 
an apparatus suitable for measuring the interior reaction, and, 
therefore, if the piece resists we cannot ascertain which description 
of powder causes the least damage. We cannot then hope for 
trials made in this manner, and we are consequently driven to 
reason by induction. Fortunately we have a fact determined last 
may make use of, and this is the fact :— 

“In the 24-pounder furnished with the apparatus indicative of 
the reaction, the coarse ordinary round powder (which this year 
gave a velocity of 1,313ft. to a projectile of 2801b.) gave with a 
year which we charge of 67 1b.— 


To the projectile of 631b. a velocity of 1,116ft. 
And to the small lateral projectile ... ... ... SAlft. 
The barytic powder at 80 oy cent. gave with a 

charge of 81b. to the 63lb. projectile... 1,182ft. 
To the small lateral projectile ° 517ft. 


From which we may infer that the reactions on the piece are in 


the proportion of 541* | to 51717, or as 32 to 27. Thus, in the 
24-pounder the barytic powder (in grains of from }in. to jin.) gave 
a greater velocity to the projectile with less reaction on the piece 
than the ordinary powder in grains of from 4in. to jin. 

“It is, therefore, infinitely probable that by increasing in the 
80 lb. piece the charge of barytic powder we should obtain for the 
projectile equal or higher velocities with less injurious effects. 

“‘T repeat that that cannot be demonstrated strictly without 
making use of a special apparatus. I shall be extremely obliged 
to you for bringing this subject before General Lefroy, who so 
perfectly understood the germ of the question.” i 

These are the practical results of the experiments that have 
been made on this subject, and such is the state in which the 
question remains at present. It is generally admitted that it is 
pena desirable that the combustion of the powder in the 
cannon should be reduced, in consequence of the quick burning 
of the powder developing the gas so very rapidly, and producing 
very injurious effects on the interior of the guns. Nitrate of 
barytes has been used in the instances above referred to, but 
there are many other substances that might be employed for the 
same end. The general result that is to be deduced from these 
experiments is, that we have to choose between imparting a 
higher degree of velocity to the projectile, at the risk of damaging 
the piece more rapidly and more considerably, or confining our 
attention to the American plan of projecting heavier shot at 
a lower velocity. The preponderating feeling in the minds of 
English engineers and artillerists, and particularly of sailors 
is for a a higher degree of velocity with a smaller weight of shot. 
The question is an exceedingly interesting one, and has excited 
considerable attention both in Belgium and in France, as it has 
done in Prussia and America. If these experiments could be 
—— we should obtain some very useful information on the 
subject. 


Professor Abel said it was very difficult to overrate the import- 
ance of this subject, upon which the researches of Capt. Wynants 
appeared to throw a considerable light. One of the very greatest 
difficulties to be dealt with in connection with heavy artillery was 
the destructive effect upon the gun caused by the pressure of the 
gases generated by the rapid combustion of the powder. In France, 
Prussia, Belgium, and in this country, experiments have been un- 
dertaken for the purpose of finding out the best means to reduce that 
destructive effect without affecting the efficiency of the force 
of the powder, and consequently its propelling effect upon the pro- 
jectile. Sir William Armstrong told them the other day, in 
speaking of heavy guns, that after all it was simply a question of 
the quantity of powder which they could burn in the gun, that was 
to say, the amount of the powder consumed in the gun repre- 
sented the true working power of that particular gun, therefore 
the larger the amount of powder they could burn in the bore of the 
gun, without injury to it the better. With regard to the par- 
ticular method of ascertaining the amount of pressure, Captain 
Wynants appeared to have employed almost exactly the same 
system as used in America many years ago by Captain Rodmer, 





that it might consume more gradually, and the force be thus 
more gradually developed. Altho' the experiments which 
had been referred to by the author of the paper had not been car- 
ried out to anything like a satisfactory extent, an amount of know- 
ledge had been obtained to show the importance of this method of 
modifying the rapidity of the combustion. There was another 
point which had not been taken into consideration by Mr. Vignoles, 
and that was as to the effect that might be produced upon the 
er of the combustion of the powder by the various processes to 
which it might be submitted during its manufacture. In the 
first place, it might be submitted to a higher pressure ; and, 
secondly, a greater amount of water might be mixed with it dur- 
ing its manufacture. By these means the powder might be rendered 
much denser and harder, and therefore less liable to burn rapidly. 
There were, consequently, three modes by which the rapidity of 
combustion might be controlled without altering the components 
of the powder, and he confidently believed, and he spoke from 
the results of a rather extensive series of experiments—that by 
their judicious use they would be enabled to modify the action of 
the powder so as to permit the use of very large charges without 
a the interior of the gun or without interfering with 
the velocity of the projectile. In the case of the nitrate of barytes 
they had a substance of a greater specific gravity than ordinary 
gunpowder, and therefore, if it formed in any large degree an in- 
gredient of the powder, they would be unable to obtain the 
same amount of force from an equal weight of powder. 
There was one other point to which he should wish to draw atten- 
tion, and that was that when Captain Wynants first brought this 
question forward he described it as being peculiarly adapted for 
blasting purposes, in consequence of its burning so slowly and 
leaving so large an amount of residuum that it was impossible for 
the miners to apply it to any other purpose. In conclusion, he 
might say that he did not think that this was a direction which 
they should ultimately pursue in their endeavours to find out some 
method of modifying the pressure upon the interior of guns. The 
best way of endeavouring to carry out this object was to try to 
accomplish it by mechanical and not by chemical means, so that 
the destructive action upon the interior of the gun might be pre- 
vented, while the speed of the projectile was not decreased. 

In reply to Mr. H. Brown, 

Professor Abel said that it appeared to him, with all submission 
to the question of the action of the barytical powder in small- 
arms, that it was not the subject with which they had to deal, 
because the relation of the powder to the rifle bullet and its action 
upon it was perfectly different from the relation of the powder to 
and its action = the projectile in heavy guns. He did not think 
that Captain Wynants ad ever intended that his powder should 
be employed in small-arms. 

Mr. Vignoles said that, on the contrary, Captain Wynants had 
expressly repudiated its use for anything but for large guns. 

[r. Abel said one great aim in manufacturing powder for 
small-arms was to get rid of residuum. With regard to the igni- 
tion of the powder in front, theoretically, that would be 
the best way to fire it, but actual practice had not supported that 
theory. There was no reason for supposing that the ignition of 
the powder in the needle-gun in front gave any practical advan- 
tages; therefore he did not think that they would ever have to go to 
the natural porary with the view of obtaining a port- 
able electrical battery in order to enable them to fire the powder 
from the front, as suggested by Mr. Brown. 

Captain Noble said that he had visited Belgium in the hopes 
of witnessing the experiments which had been referred to by 
on ae Wynants in his paper. The officers with whom he 
had conversed upon this subject agreed that there was a 
great deal in what Captain Wynants had done, but in general they 
preferred a new powder, of a larger grain, something similar to 
that made in this country. The experiments alluded to by the 
gentleman who had read the paper were conducted with a large 
breech-loader at Brasschaet, the Belgian Shoeburyness. The expe- 
riments, however, were aband in conseq! of an important 
part of the gun giving way. He had had a great deal of experience 
with foreign powders, and he had always found that the English 
powder was the best in the world. He did not merely refer to the 
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powder manufactured in the Government mills, but also to the 
powder manufactured by -—— makers, such as Messrs. Curtis 
and Harvey, Mr. Hall, and others, ‘With regard to the remark 
made by the gentleman who inquired whether it was not possible 
to ignite the powder in front so that the ignition might proceed 
bac! he might say that numerous riments been con- 
ducted for the purpose of ascertaining which was the best place to 
ethe charge. They had fired the charges in a number of 
tions, commencing from the rear and proceeding to the 
front. far from there being any advantages in firing the powder 
from the front, it had been found that it was the worst possible 
position in which the ignition could be applied. The best position 
in which the ignition could be applied was at about four-tenths of 
the of the charge from the rear, that is near the centro 
of the so that the powder could burn in each direction. 


ERS TO THE EDITOR. 


_ LETT 
(We do not hold ourselves responsible for the opinions of our 
; Correspondents. ) 











PETROLEUM AS A. STEAM FUEL. 

Sir,—Supposing you will notice the report lately published by 
order of the House of Commons, on-the experiments that have 
been conducted at Woolwich Dockyard, with the petroleum boiler, 
will you please permit me to observe that the first trial of the 
boiler was made in May, 1865, when an evaporation of 12} Ib. of 
water by 1 lb. of oil was obtained. To my surprise the . 
ance of the testing coal boiler of the yard was taken against it. I 
had considered the oil boiler was only intended to show that the 
oil was a erful fuel ; that it could be burnt without danger ; 
and that the best form of boiler for usi Dum pattebe arrived at. 
In November last I applied for poreieane to the: porous ma- 
terial grates out of the oil boiler, and substitute im their place 
coal grates—I had often burnt coal for warming buildi in 
smaller fireplaces—but I was told it could not be allowed, as it 
would be so unfair towards the coals, my fireplace being toe small 
to part them with full effect. The coal boiler has had every 
improvement of the last thirty years added to it; the cubic 
capacity: of its fireplace was 64ft.; that of each of the pit 
fireplaces only 34ft. This latter was sufficient when the oil 
was burnt alone, but when water fuel was taken as an 
auxiliary, the small size of the oil fire-places became as unfair 
towards the oil ‘as they would have been towards the coal. Yet 
this is not considered in the report, and the results of the two 
boilers are placed against each other. It is not a larger boiler 
that the oil requires, but fireplaces of such size as to admit full 
play to the powerful flame produced by the two fuels acting in 
conjunction. The simple marine boiler in its present shape and 
size should be adopted; an expense of £20 would suffice to form 
the petroleum troughs and add the necessary steam and oil pipes. 
The expense of the porous material grate is undeserving considera- 
tion, but the change of the funnel from a large to a smaller one is 
the only serious item. 

The report mentions the steam jet as a ‘‘ blast to blow the fire.” 
Water fuel is not believed in at Whitehall—the blast the fires are 
subjected to is the constant ascent of pure oxygen and hydrogen 
gases through every portion of the grate, the gases flashing into 
flame at the surface. The grease or residuum of the oil burns 
with intense heat on the surface. This heat is taken up and 
applied in such a way that the evaporative power of the boiler is 
increased from 40 to 60 per cent. in one hour, and when 
the two fuels are exactly proportioned to each other no smoke 
appears at the top of the chimney funnel. The effect of the 
smokeless fire is magnificent, when once seen it is not easily to be 
forgotten, and it is impossible for the party viewing it, to after- 
wards dény that steam or water cannot be used as an important 
auxiliary to liquid fuel 

The trials commenced with small quantities of oil, obtained 
therefore at large prices, the report mentions £25 to £10 per ton. 
The trade prices now are £17, and £7, with £5 per ton for the 
heavy oil. The results proved that the most volatile oils made 
the worst fuels. The American was soon discarded, and as I 
wrote to you last year, those oils which contained the most 
paraffin proved the best. 

The heavy oil is to be procured in Australia, India, America, 
and in every place where they extract the spirit and burning oil 
from Petroleum, whether natural or artificial. It appears destined 
to become the marine steam fuel of the world. In India the 
Rangoon oil contains the most paraffin. There the heavy oil is used to 
coat the bottoms of the native boats, or as greaseor tar. It would 
create a steam marine for the Indian seas and rivers, and supply 
the locomotive with a better fuel than any it has at present. Five 
hundred tons of this oil may be taken as equivalent to 1,200 tons 
of the best coal, leaving a far-going sea-ship an additional paying 
freight of 700 tons. This would pay well on her leaving our 
shores, but on her return, obtaining the oil at the same price, 
against coal of £3 or £4 a ton, and deteriorated in quality, the 
gain would be something fabulous. 

The last experiments were those in which the steam jet was 
fully managed; those could have been continued for any length of 
time with the same results. C. J. RICHARDSON, 

3a Kensington Square, W. 


MEASURED MILE ON THE CLYDE. 

Srr,—We beg respectfully to state that having long felt the 
want on the Clyde of a correct measured nautical mile for testing 
the speed of large steamers, similar to what the Admiralty have 
near Portsmouth and elsewhere, we had the shores of the Clyde 
examined for a suitable place for laying off a knot, and finding that 
from Skelmorlie Pier southwards would answer the purpose, we 
applied to the Right Hon. the Earl of Eglinton for liberty to erect 
beacons on his property. This the earl at once most kindly gave 
full permission to do. 

We then employed Messrs. Kyle and Frew, along with Messrs. 
Smith and Wharrie, land surveyors, Glasgow, to measure and lay 
off a knot, which they did, and thereafter we made application to 
the Lords Commissioners of the Admiralty, begging as a favour 
that they would send one of their officers to re-measure and test 
the correctness of this knot, and we would willingly bear the ex- 

nse. 

Their lordships were pleased to accede to our request, and after- 
wards intimated to us that the knot had been duly tested by their 
officers, and found correct; at the same time they declined to make 
any charge. 

Their lordships have caused a printed notice to mariners to be 
issued from the hydrographic department of the Admiralty, of 
which the annexed is a copy. R. NAPIER AND Sons, 

Lancefield-house, Glasgow, Aug. 30, 1866. 

“Notice TO MARINERS.—(No. 36.)—ScoTLaND---WesT Coast,— 
MEASURED MILE IN FRITH OF CLYDE. 

‘* Notice is hereby given, that beacons to indicate the length of a 
nautical mile (6,080ft.) for testing the speed of steam vessels, have 
been erected on the eastern side of the shore of Clyde. 

‘** Each beacon consists of a single pole 45ft. high, with two arms 
10ft. long, forming a broad angle 15ft. from the base, the whole 
being painted white. 

“The two northern beacons are erected near Skelmorlie Pier, 
the outer one being close to the high water shore en the south 


| side, and from it the inner one (in a recess of the cliff) is 83 yards 


' 


distant, bearing 8.E. by E. ? E. 

‘*The two southern beacons stand on level ground near Skel- 
morlie Castle, the inner one being 100 yards from the outer one, in 
a8.E. by E. } E. direction. 

‘“*The courses parallel with the measured mile—-at right angles 
to the line of transit of the beacons—are NN.E. } E., and SS.W. + 
W., the shore may be approached to the distance of a third of a 
may a, oa ia “GEO. he senor 9 
4 drographic Office, Admiralty, * Hydrographer. 
London, 4th July, 1866.” 
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1162. ALFRED UPWARD, Chartered Gas Company, Sates son, sate, and 
ARTHUR AUCKLAND Lemaieno at Improvements in the 
manufacture’ of gas."—25th April, 1866 
= ‘PIERRE HIPPOLYTE LIMET, Paris, “« An hmproved means and apparatus 
_ furrows in the surface ca especially for cutting 
other purposes.” — ‘une, 
1662, THOMAS GODFREY, Hanov: Hanover-square, London, ‘ Improve- 


ments in artificial teeth.”. —22nd June, 1866. 
1823. JULES NICHOLAS FOURNEL, Faubourg St: Pierre, Nancy, France, “Im- 
provements in 


the manufacture of iron and cast iron, and in the apparatus 

theretor” '—1ith July, 1866: 
1940. HENRI ADRIEN terrace, Bayswater, Middlesex, 
“ A new and mixtare.”—A communication 


improved explosive compound 
from Baron Alfred Antoine de Cantillon de Ballyhigue and Edward Cookes, 
Rue St. Honore, Paris. 
1942. WYLLIAM TOMS, Devonshire-street, Queen’s-square, London, “An 
improved rein clip or holder.” 
1944. JOHN WILLIAM HOFFMAN § ~* 2 vam ROWE WILSON, Birmingham, 
in and app bag for lowering and raising window blinds, 


curtains, m maps, and the like. 

1946, THOMAS ADAMS, Carbilly ¢ Cottage, West Kent Park, Forest-hill, Kent, 
“ A new motive power engine.” 

1948. WALTER WELDON, Park Villa, West-hill, Highgate, Middlesex, “Tm. 

im the of chlorine.”—26th Ji uly, 186: 

1950. ALEXIS VICTOR MATHIEU, —_ des Petites teen Paris, “ An 
improved apparatus for irrigating the intestines, the vagina, the bladder, the 
brain, the eyes, and eyelids.” 

1954. WILLIAM STROUDLEY, Inverness, Scotl. the 
means of and apparatus for locking facing points or switches of railways.” 
1954. GEORGE SPEIGHT, Collingwood-street, City-road, London, “ Improve- 

ments in collars for the meck and in wristbands.”—27th July, 1866. 

1956, PETER GRIESS, Burton-on-Trent, Staffordshire, and HEINRICH CARO, 

Manchester, inte in the preparation of bodies in which nitrogen 
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1958. WILLIAM CLARK, ‘Chancery-lane, London, “ Improvements in rotary 
engines.”—A communication from Truman Merrian and James Cushing, 
Waterloo, Wisconsin, U.8. 

1960. WESTLEY RICHARDS, Birmingham, “ Improvements in breech-loading 
fire-arms.”—28th July, 1866. 

1962. JONATHAN PICKERING, Stockton-on-Tees, Durham, “ Improvements in 
hot blast for smelting and other furnaces.” 

1964. . THOMAS GREENWOOD, Leeds, and WILLIAM KEATS, Leek, Staffordshire, 
ts in hinery and apparatus for the manufacture of boots 
= shoes and other coverings for the feet.”—30th July, 1866. 

1966. ALFRED PARAF, Manchester, “* The application to medicine, for beverages, 
and for industrial purposes, of a new gaseous water.”—A communication from 
Paul Schutzenberger, College of France, Paris. 

1968. JOHN ADDISON BIRKBECK, Dunstan Villa, Chesterfield, Derby, “Im- 

provements in washing coal, ores, and other minerals.” 

1970. JOHN JAMES BODMER, Newport, Monmouth, “Improvements in the 
manufacttre of cements, concretes, and artificial stone.” 

1972. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, 
‘*Tmitating mother-of-pearl upon various surfaces.”—A communication from 
Charles Stitch, Faubourg 8t. Martin, Paris. 

1974. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An 
improved spade or digging implement."—A communication from Marie 
Naslot, Faubourg St. Martin, Paris.—31st July, 1866. 

1976. WILLIAM STOKES and CHARLES FAULKNER, Birmingham, “ Improve- 
ments in breech-loading fire-arms, and in cartridges for breech-loading fire- 





arms. 

1978. ALFRED PARAF, Manchester, “ Improvments in deoxidation and preci- 
pitation.”—A communication from Mathias Paraf-Javal, Thann, France. 

1979. WALTER BEAUMONT, Stockton Range, Chorlton-cum-Hardy, near Man- 
chester, and WILLIAM MCMASTER, Manchester, ** Improvements in apparatus 
for holding and releasing cords, chains, ropes, and bands.” 

1980. JOSEPH SAWYER, Forston-street, and FREDERICK BAUMAN, Oakley- 
square, London, “ Improved machinery or apparatus and processes for the 
manufacture of paper pulp from wood and other fibrous materials.” 

1982. JOHN ROBINSON, Atlas Works, Manchester, ‘‘ Improvements in the 
Giffard injector.”—\st August, 1866. 

1989. WILLIAM ALFRED MARSHALL, Leadenhall-street, London, “ A new and 
improved method for insulating and protecting electric telegraph wires for 
submarine, subterranean, and other lines, with improvements in the ma- 
chinery and in the process and material.” 

1991. JOHN BEACHAM HAM, Norwich, Norfolk, “An improved corn rick stand 
and waterproof cover.” 

1993. ISAAC ELDON CHILLCOTT, Bristol, “ An improvement in the construction 
of safes, strong rooms, and other similar depositories.” 

1995. JOHN HENRY JOHNSON, Lincoln’s-inn-field, London, ‘‘A new or im- 
proved implement for the use of boot and shoe makers.”— A communication 
from David Henry Barber, Cambridge, New York, and George Mellen Wells, 
Chicago, U.S. 

1997. GEORGE CAMPBELL, Leadenhall-street, London, “ Improvements in appa- 
ratus for raising aeriform and other fluids.” — A communication from 
Jeremiah William Foard, San Francisco, California. 

2001, SAMUEL THOMPSON ey aye Southampton-buildings, Chancery- 
lane, London, “ 1 h Y for cutting dove-tail joints.”— 
A communication ‘from Frederick Woolcot Armstrong, Plainfield, New 
Jersey, U.S.--2nd August, 1866. 

2003. NICHOLAS KILVERT, Manchester, ‘‘ Certain improvements in machinery 
or apparatus for amalgamating, purifying, cooling, and bleaching Jard or 
other similar materials.” 

2005. THOMAS CAMPBELL, Newton Heath, near Laney and HENRY 
COFFEY, M ts ii for staining 
or coating the surfaces of paper with celour or other mavetial P 

2007. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “Improvements 
in the mode of securing corks and stoppers in the necks or mouths of bottles, 
jars, and other vessels.”"—A communication from Arthur Barbarin, New 
Orleans, Louisiana, U.S.—3rd August, 1866. 

2013. JOHN Boyd, Glasgow, Lanarkshire, N.B., “ Improvements in winding 
apparatus.” 

2015. ANGELO VESC 
the mode of and apparatus for i 
wheels to their rails.” 

2017. IRA DIMOCK, Cheapside, London, “ Improvements in sewing machines.” 
—A communication from George Lynden Jencks, Florence, Massachusetts, 
U.S.—4th August, 1866. 

2021. EPHRAIM LAMB, Chancery-lane, London, “ Improvements in the con- 

struction of fire-escapes. 

2023. RALPH MEDCALF, Bow-lane, London, and WILLIAM NICHOLLS, Bow, 

in 8 or connections, particularly 
adapted for coupling or connecting gas, water, and other pipes.” 

2025. JOHN HAMILTON, Glasgow, Lanarkshire, N. -* en Improvements in 
artificial materials for prod gas for il ing purposes.” 

2027. WILLIAM ROBERT LAKE, Southampton- buildings, Chancery-lane, London, 
“Improvements in steps or foot bearings for spindles.”.—A communication 
from Thomas Marsh and David Fales, Smithfield, Rhode Island, U.S.—6th 
August, 1866. 

2029. EDWIN LywooD, Middle Week, Andover, Hants, “ A new or improved 
apparatus or instrument for facilitating the ascertaining of the temperature 
of hay, corn. haulm, or seed ricks, stacks, mows, or heaps, also applicable for 
ventilating the said ricks, stacks, mows, or heaps, and for extracting samples 
from the interior thereof.” 

2031. WILLIAM BOTTOMLEY, Bramley, near Leeds, York, “ Improvements in 
machinery for fulling woollen cloths.” 

2033. WILLIAM ROBERT — Southampton-buildings, Chancery-lane, London, 
“Ani hine for removing the seeds or stones from 
raisins and other dried fruit. ”—A communication from William Emerson 
Baker, Boston, Massachusetts, U.S. 

2035. CHARLES AMBROSE MCEVOY, Bedford-square, London, “ Improvements 
in torpedoes or submarine explosive instruments.”—7th August, 1866. 

2037. JOHN SIBLEY, Ashton-under-Lyne, Lancashire, “ Certain improvements 
in we or apparatus for spinning and doubling cotton or other fibrous 
mat ad 

2039. HENRY HOLLAND, Birmingham, “ Imp 
umbrellas and parasols.’ 

2043. PETER SPENCE, Newton Heath, Lancashire, ** Improvements in the pro- 
duction of sal-ammoniac in a commercial form.” 

2045, WILLIAM HOARE, Wood-street, Cheapside, London, “ Improved appa- 
ratus for oe direction and other labels,”—8th August, 1866. 








‘OVALI, Bath Hotel, Piccadilly, London, - Improvements in 
the of | engine 














in the facture of 








neveililtiies Protected for Six Months by the Deposit of 
Complete Specifications, 

2156. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“ An improved process for bleaching with the aid of hydrostatic and 
pneumatic pressure, conjointly or separately, wood, straw, and other fibrous 
material, for the manufacture of paper. pulp, aid for bleaching flax, hemp, 
thread, yarns, felts, cloths, and other fibrous and‘teXtile materials."—A com- 
munication from Henry Jones and Dunedin Farqufarson, Rochester, and 
Isaac Cowles Cotton, Buffalo, New York, U.S.—22nd-Aupust, 1866. 

2170. WILLIAM EDWARD GEDGE, Wellington-street, Strand; "hondon, “ An 
improved saw, specially adapted’ for forest use, and improved saw tecth 
applicable fo saws generally."—A commanication from Pierre’ ‘Flamm, 
Passage des Petites Ecuries, Paris.—23rd August, 1866; 

2186. CHARLES RICHARDSON, Gracechurch-street, London, “ Improvements i 
looms for weaving.” —25th "August, 1866. 





2168, JOHN HENRY BANKS, Reinor-street, Hulme, Manchester,“ Benches or 
“Storing petroleum and other 


2138. DAVID SPIERS, ALEXANDER BOYD, and JAMES KIRKWOOD, Paisley, 
N.B., “ Looms.”—29th August, 1863, 

2180. HENRI Porchester-terrace, mated Middlesex, 
**Glossing and glazing threads.” —3rd September, 1863. 

2139. pe ye ae Welshpool, Montgomery, *‘ Breech-loading fire-arms.” 

2158. GEORGE RUSSELL, Glasgow, Lanarkshire, N.B., “ Apparatus for cooking 
and ing fresh water.” —1st 1863. 

2176. WILLIAM BOULTON and JOSEPH FORTHINGTON, Burslem, Staffordshire, 
“ Making and inlaying encaustic tiles, &c.”—3rd September, 1863. 

283. EDWARD BEANES, Argy!l-street, London, “ Preparing or treating animal 


charcoal.”—3rd February, 1864 
2192. bag Aberdeen, N.B., “ Manufacture and construction of 
fences, &c.”—5th September, | 
tae Bn = pad, Jno. n, Domestret, London, “ Breech-loading ordnance, 
sgl. mean ALCAN, iin -street, London, “Apparatus for feeding wool, &c.” 
—2nd September, 1863. 


Patents on which the Stamp Dut Duty of £100 has been Paid. 


1970, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Steam generators 
and condensers.”—30th August, 1859. 

2001, WILLIAM BROWN, jun.,.and SIMEON BATHGATE, Selkirk, N.B., “ Sharp- 
ening the teeth of carding engines.”—2nd , 1859. 

1993. JOHN ANDERSON = Liverpool, * Hats and other coverings for the 
head,”—Ist 9, 

2245. MORITZ mye eng e| ecmer ys. Saxony, “Furnace for roasting 
pyrites.”—11th September, 1 


Notices of Intention to Proceed with Patents. 

1134. JOHN HAYS WILSON, Liverpool, “An improved apparatus for the distil- 
lation of sea water on board ships, and for heating the feed water therefor, 
parts of which are also applicable to the heating of any portion of the vessel, 
or for heating conservatories and other buildings.”—2\st April, 1866. 

1158. ARTHUR AUCKLAND LEOPOLD PEDRO COCHRANE, Westminster, Mid- 
dlesex, “ An impr in app for heating and evaporating liquids 
and fluids.” 

1162. ALFRED UPWARD, Chartered Gas Company, Goswell-road, London, and 
ARTHUR AUCKLAND COCHRANE, Westminster, “ Improvements in the manu- 
facture of gas.” 

1166. HENRY CHARLES BUTCHER, Wellington-street, Strand, London, “ An 
apparatus to be used for piercing and holding cigars, and as a tobacco- 
stopper, pencil case, whistle, seal, tooth-pick, or watch key.”—25th April, 
1866. 


1172. HENRY GARDNER, Gravesend, Kent, ‘‘ Improvements in hooks or holders 
whereby to suspend curtains and other articles.” 

1177. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in uniting and combining mineral and metallic substances 
with vegetable fibres and fabrics.”—A communication from Taliaferro 
Preston Shaffner, Louisville, Kentucky, U.S.—26th April, 1866. sail 
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ABSTRACTS OF SPECIFICATIONS. 


‘ions are made way et tee os Tas 


The Srom A 
ENGINEER, at the office of her Majesty's Commissioners of 





Class 1—PRIME MOVERS. 


neues tena Steam and other Engines, Horse, Wind, and 
Mills, Gearing, Boilers, Fittings, dc. 


371. C. D, Pht Chancer}j- London, ‘* Regulating 
the supply of steam to , locomotive, and marine steam engines.” — 
A pie eeh f ale ith ‘ebruary, 1866, 


This invention has for its gh to effect a considerable saving in the con- 
sumption of fuel in steam engines of all a. Senetesioes, by a peculiar mode of 
arranging and and expansion gear thereof, For this pur- 
pose the steam cylinder { is provided on two separate slide-valve boxes, arranged 
one on top of the other or in any known manner, inte the upper one of 
which boxes the steam enters, and which communicates with the lower valve 
box through one single In 4 upper valve box is arranged a hollow 





joop formed on its lower extremity 
In applying this arrangement of expan- 
function of th 


arranged in a with a spring or weight (in a 
similar manner to that of the frictional brake dynamometer) that, upon the 





1187, WILLIAM SOPER, Friar-street, Reading, Berks, “ 
mode of mounting targets for rifle ranges, and in the construction of markers’ 
screens and signals designed for use with the same.” 

1190. DAVID BLAIR WHITE, N 1 “Imp 
lators for windows and other like openings.” 

1192, JAMES HOWARD and EDWARD TENNY BOUSFIELD, Bedford, *‘ An im- 
proved mode of working steam tilling implements.” 

1193, JOHN WILLIAM HOFFMANN, Birmingham, ** Improvements in fountains.” 

1194. THOMAS DIXCEE, Atlas Works, Woodfield-road, Harrow-road, London, 

ts in used for ding clay or other plastic material 

into bricks and other articles.”—27th April, 1866. 

1202. DAVID REID EDGEWORTH, Queen’s-square, Westminster, “ A new sur- 
veying instrument.” 

1204, WILLIAM SUNDERLAND, see. near ~< and GEORGE STELL, 
Shipley, York, ** I 

1206, HENRY EDWARD NEWTON, . London, ** Improvements in 
engines for obtaining rotary motion by means of steam, gas, or other fluids.” 
—A communication from Marie Joseph Denis Farcot, St. Ouen (Scine), and 
Joseph Perrigault, Nantes, France. 

1207. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘* Improvements in 
the a of steel. mA communication from Edwin Louis Bomceisler, 


its in venti- 














, US. 

1209. WILLIAM. PETER Pracor, Argyll-street, Regent-street, London, “Im- 
provements in preventing corrosion and fouling of iron ships.” 

1210. WILLIAM BEGG, Marsh-lane, Preston, I hire, “I 
the arrangement of furnaces and apparatus connected therewith for tact 
tating the combustion of smoke, and for ayer be 4 cold air from going 
into the flues during the act of firing.”— 28th April, | 

1218. FLEEMING JENKIN, Duke-street, Adelphi, pm “Improvements in 
apparatus for winding in telegraphic cables, applicable also when winding in 
other ropes or chains.” 

1219. CHARLES DOUGLAS FOx, New-street, Spring Gardens, London, “ Im- 
provements in screw cutting and threading machines. and in the con- 
struction of screw nails and spikes.”—A communication from John Howard, 
New York, U.S, 

1220. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
percussive musical instruments.”—A communication from Victor Mustel, 
Paris.—30th April, 1866. 

1231. OLIVER RICE CHASE, a ed -square, London, “ An 

e! it in the .”"—A communication from 
Lewson Everard Chase, ane. Massachusetts, US. 

1232. JOHN THOMAS, Battersea, Surrey, and ALEXANDER PRINCE, Trafalgar- 

« Square, Charing-cross, London, “Improvements in reverberatory, blast, and 
other furnaces for smelting ores, and in the means of extracting the precious 
metals therefrom.”—Ist May, 1866. 

1236. FORTUNE FRANCOIS BENVENUTI, “An imp d 
feeding holder applicable to writing and ore pens. oa 

1237. HENRY MOORE, THOMAS SAGAR, GEORGE KEIGHLEY, and THOMAS 
RICHMOND, Burnley, L in looms for weaving.” 

1253. JOHN BOTTERILL, Leeds, York, “ Improvements in apparatus for con- 
suming smoke.”—2nd May, 1866. 

1282. GEORGE DAVIES, Serle-street, Lincoln ‘s-inn, London, “ Improved appa- 
ratus for exh and ng air, applieable to the transmission of 
despatches and other Objects through | tubes, and to raising water.”—A com- 
munication from Jean Baptiste, Java Mignon, and Stanislas Henri Rouart, 
Paris.—5th May, 1866. 

1305. CHARLES MOSELEY, M hinery and 
apparatus used in the manufacture of sheets of ealerenber. "—8th "Mag, 


1866. 

1373. GEORGE HINTON BOVILL, Duke-street, Westminster, “ Improvements 
in the mode of applying sewage to land.”—14th May, 1866. 

1430, JAMES LIVESEY, Park-street, Westminster, “ Improvements in treating 
cast iron.”—A communication from Thomas Blair, Pittsburg, Pennsylvania, 
U.S.—2I1st May, 1866. 

vee. JOHN LONGBOTTOM, Leeds, York, and JAMES EASTWOOD, Blackburn, 

in the mode or method of applying heat in the 
oan and “calendering of yarns, textile fabrics, and other materials, and in 
the heating and evaporating of liquids, and in the apparatus employed 
therein.”—23rd May, 1866, 

1509. GEORGE PALMER EVELYN, Army and me oe os bn y Mall, London, 
**A new or improved app for prop vessels.” —30th 





























May, 1866. 

1938. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘ Improvements 
in treating iron for the purpose of converting it into — or hard metal, and 
for plating or coating and hard and ron and steel.”—A com- 
munication from Elliot Savage, West Meriden, y rater arg U.S.—25th 
July, 1866. 

2001. SAMUEL THOMPSON ARMSTRONG, Southampton-buildings, Chancery- 
lane, London, “ Imp in hinery for cutting dovetail joints.”— 
A communication from Frederick Woolcot Armstrong, Plainfield, New 
Jersey, U.8.—2nd August, 1866. 

2138. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
* An improved inking apparatus for printing in colours.”—A communica- 
tion from John Knox Lowe, Cleveland, Ohio, U.S.—20th August, 1866. 











All persons having an interest in opposing any one of such applications 
should Jeave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
lst September, 1866. 


S121, Sd. ; 3122, Sd.; 8123, 4s. 23 3124, 4d. ; $125, dd. 9126, Ad. ; 
3127, Is. <1; 3198, 10d. ; 3129, 4d ;'8130, Is, 6d.; 3131, 4d. ; $132, 4d.; 
3133, 64. ; 8184, 4d. 's 3185, 4d. ; $136, 8. ; $197, 4d. ; 8138, 10d. 3 3139, 44. ; 
$140, 4 5 814i, 10d. ; 8142, iod. ; 8148, 38. 6d. ; $144, &d. ; 8145, 4d. ; 
814°. .d.; 8147, Is. 2d. ; $148, 4d.; 8149, 4d. ; 3150, 44. 3 3151, 4d.; 9152, 
Pe Lud 3 8153, 8d. : 8154, 64. j 8155, 4d. '; $156, 4d.; $157, 6d. ; $158, 4d. ; 
: 39, 4d.; 3160, 8d. ; 3161, 8d.; 3162. 1s. ; 3163, ‘Is. ; 8164, . § 9166, 
id. 3 8166, Is, 4d. ;°8167, 4d.; $168, 8d.; 3169, 4d.; 3170, Is. 2d. ; S171, 
10d”; 8172, 4d. ; 3173, 28.; 8174, 4d.; 3175, 4d. ; $176, 44. ; 8177, 4d.; 
8178, 4d.; $179, Is. 6d. ; $180, 44. ; sist, 4d. ; 3182, 8d. : 3183, Is. 4d. ; 


3184, Is. ; a 2a.; “er 4d. ; 3187, 4d. ; 3188, Is. 4d. ; 3189, 4d. ; 3190, 
4d. ; 8191, 8d.; 3192, 4d ; 8198, 8d. ; 3194, 8d. ; 3195, oof 3196, 4d. ; 
3197, 10d. ; ; 9198, 8d. is 3199, 10d. ; 8200, 4d.; 3201, 4d. ; 8d. ; 8208, 
4d.;) 8204, 4d. ; 3 $205, 8d. ; 3206, 4d. ; $207, 4d. ; 3208, 4d.’ ; 5208, 4d. 3 3210, 





d or increase of the speed of the engine, and, consequently, of the friction 
ee ee ee ne Se ae the resulting motion of the lever is 
imparted to the movable fulcrum of the rocking lever to the 
expansion gear. Also, in place of employing the ordinary pendulum governor 
for the purposes of this invention, more particularly in marine steam engines, 
annular steel springs may be substituted for the pon Prato balls, which springs, 
in being made to revolve upon an axis their diameter, are caused by 
the centrifugal force to assume a more or = Ror shape, in a manner 
well-known, and thereby effect the motion of 
It is an essential part of this whey for effecting the economy in 
fuel before mentioned, that no steam should be admitted to the steam cylinders 
when the cranks are at the dead points. For this purpose the eccentrics to the 
slide-valves are fixed in such a position upon their shaft that the steam is only 
admitted behind or in front of the piston after it has passed through from one- 
sixth to one-quarter of its forward or backward stroke, in place of causing 
the steam to enter before the piston arrives at the end of its stroke, as is usually 
done.—Not proceeded with. 
384, H. DEYMANN, Gilly, Belgium, ‘‘ Rotary steam engine.” —Dated 8th February, 
1866. 

This improved engine is constructed of, First, a fixed circular cylinder ; 
Secondly, a piston moving in the cylinder and attached to a wheel; Thirdly, 
the wheel, which consists of an ordinary three-spoked wheel, one of 
spokes serves as a pipe for the introduction of steam into the cylinder, the axle 
of this wheel forming the driving shaft of the engine; Fourthly, a sliding bar 
which forms the bottom of the cylinder ; Fifthly, a pipe for the Introduction 
of the steam, fixed by three arms to the cylinder; Sixthly, a pipe for the dis- 
charge of the steam, placed on the top of the cylinder. The action of the ma- 
chine is as follows :—The steam entering through the tube is introduced into 
the cylinder through one of the three spokes of the wheel; the steam, having 
entered the cylinder between the sliding bar and the pixton, forees the latter to 
make a rotary movement, and escapes through the waste pipe. When the 
greatest pressure has passed off by the escape of a great part of the steam, the 
piston raises the slide bar, which falis back as soon as the piston has passed, 
and while the piston and the slide bar make this movement, the opening 
of the supply pipe is hermetically closed by a part of the pipe attached to the 
supply pipe. The movement of the —o at once sets in motion the 
wheel and the driving shaft.—Not proceeded with. 

385. J. B. ATWATER, Chicago, U.S., *‘ Apparatus for raising or forcing water 
Aa of steam and air, for supplying locomotive tenders, dc.” —Dated 
8t 866. 

In performing this invention the patentee takes a strong and capacious vessel 
and partially immerses it in the water of the well or tank from which the water 
is to be taken, and attaches a, pipe to be connected to a boiler to admit steam at 
will through two branches near the top of the vessel. He provides ve naetere | 


P 
leading from near the bottom of the vessel to the place where the water is to 
be delivered. The vessel is divided above the middie by a horizontal 
diaphragm provided with a valve opening downwards. The two branches 
of the steam pipe are connected to the vessel, the one at the top 
and the other immediately beneath the valved partition. Both are 
controlled by cocks. In op the jon the steam is admitted 
suddenly through the upper branch of the pipe, and drives the air down it 
through the valved partition. The steam is then shut off from the upper 
chamber, and admitted into the lower, the incoming steam being directed up- 
ward against the valve in the partition so as to insure its prompt closing. Steam 
being lighter than air accumulates in the top of the lower chamber, pressing 
down upon a stratum of air, which air separates it from the water, but transmits 
the pressure of the steam thereto, forcing it to be delivered through the pipe 
with great rapidity. The apparatus acts with immense force and will raise a 
large quantity of water in a few seconds before any quantity of steam becomes 
condensed. 


425. B. W. FAREY, Bermondsey, London, “ Steam engines.”—Dated 10th Feb- 
ruary, 1866. 
This invention cannot be described without reference to the drawings. 











Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

354. D. SPINK, + ORE 

ard Fi 1866. 


This invention consists in propelling and steering ships or vessels by the 
impulsive action of water forced out of the vessel in the direction required for 
propelling and steering. The water is ejected through suitable pipes or pas- 
sages furnished with valves by the action of air, heated or otherwise, the air 
in! its turn being propelled by means of steam acting upon it; or it may be, by 
means of the intervention > one or more pistons, preey™, or diaphragms, 
to separate the steam from the air and water, as may be found most advanta- 
geous. 
362, E. A. H. BEUTHER, Achen, Prussia, “ Axle-boxes for railway carriages.” — 
Dated 6th February, 1866. 
This invention cannot be described without refi to the drawing 
364. R. CLARK, Pinner, Middlesex, ** Construction and lighting of railway car- 
riages.” —Dated 6th February, 


Propelling and steering vessels.”— Dated 





1 
This invention consists in a re- -arrangement of the seats of railway carriages, 
which seats the inventor —_ —— reducing the oscil- 
lation ordinarily felt by travellers, and also preventing ing personal injary in 
collisions and concussions when the carriage itself is not destroyed or over- 
turned. These objects may be effected by suspending the seats from the roofs 
of the carriages, and also from the sides or flooring; the inventor prefers, 
however, oo oppens code one seat from the roof. In order to steady the seats he 
uses a chain, ia-rubber cord, or band or other fastening not being rigid, 
which he passes underneath or at the back of the seats, or attached to the 
fittings belonging thereto, and he also attaches the v2 fastenings to the 
carriage sides, roof, or floor, according to the shape of the particular seat 
requiring to be steadied. ‘The object of this arrangement is to prevent the 
shock sustained by the carriage itself from being imparted to the passengers’ 
seat. In order to.prevent the to p from the overflow of 
the ofl from the lamps he fixes a chamber between the oil receiver and the 
burner, which chamber he fills with charcoal or other non-conducting material 
—Not proceeded with. 








365. T. J. SMITH, Twickenham, “ Lubricating the ae meg atime 
rolling stock.”—A communication.— Dated 6th February, \ 
rile taeaties cannes bn demeaibed wtheeh sebanee te the aramin 
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carriages.” —Dated 7th February, 1866. 
This invention cannot be described without reference to the drawings. 
Class 3.—F ABRICS. . 
Including Machi and Mechanical connected with 
a , Printing, , and Dressing Fa- 


the same to textile fabrics or materials.”—. 
February, 1866. 

The patentee claims, First, using water at a temperature below 180 deg. 
Fah. in preparing size or stiffening with farinaceous or amylaceous flour or 
matter, either alone or combined ‘with anti-mildew paste or composition, sub- 
stantially as described. Secondly, applying tallow or other oleaginous or fatty 


386. J. TOWNSEND, Glasgow, “‘ Improvements in preparing size or stiffening, 
and in applying Dated 8th 


described. Thirdly, preparing anti-mildew paste or composition for sizing or 
stiffening by treating farinaceous or amylaceous flour with chloride of magne- 
sium and chloride of zinc, and afterwards with chloride of sodium, substantially 
in the manner described. Fourthly, substituting the other chemical ingredients 
specified or indicated for the chloride of magnesium respectively in preparing 
the anti-mildew paste or composition, as described. 

387. R. E. HiGSON, Macclesfield, Cheshire, ‘“‘ Ornamentation of silk and satin 

Sabrics.”—Dated 8th Fi , 1866. 

This invention relates to the ornamentation of silk or satin fabrics which are 
to be made into ties, scarves, and square kerchiefs. The improvements consist 
in forming designs of lace or other slight patterns by bending flat surfaced 
wire on edge into such forms, and inserting it into wood, or by raising the 
device in relief in wood or similar material; such el are then to be 
covered with paint, and the designs thus raised are to be impressed and trans- 
ferred to the surface of the silk or satin fabric.— Not proceeded with. 

388. J. SHAW and J. WHITAKER, Oldham, Lancashire, “ Mechanism for opening 
and cotton, &c.”—Dated 8th February, 1866. 

This invention relates to a novel construction of revolving “ beaters” to be 
_used in openers, lap machines, and other similar machines employed in opening 
and cleaning cotton and fibrous materials. The improvements consist in se- 
curing a number of metallic blades or narrow plates on a cylinder, or on 
supporting discs, in such a position that the blades shall project as radii, the 
edge of each blade which comes in contact with the fibrous material being 
serrated or toothed, so that as the cylindrical beater revolves the fibres are 
beaten and crushed, and as the flat sides of the blades act as fans, the dirt is 
expelled therefrom at the same time, and the fibres are more opened 
and cleaned by such action than hitherto.—Not proceeded with. 

409. J. SUTCLIFFE, Burnley, Lancashire, ‘‘ Top rollers used in machinery or ap- 
‘us for spinning cotton, &c.”—Dated 9th February, 1866. 

This invention relates to the covering of top rollers in any of the machines 
used for spinning or preparing to be spun cotton, silk, wool, or other fibrous 
substances, and consists in covering them with caoutchouc instead of leather, 
~~ or such materials as are generally used for that purpose.—Not proceeded 








Class 4.—AGRICULTURE.—None. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

399. E. BEVAN, Birkenhead, and A. FLEMING, Liverpool, ‘‘ Improvements in 
the construction of furnaces, and kilns employed in the manufacture of glass, 
and in the heating and burning of articles of glass and earthenware.” —Dated 
9th February, 1866. 

In performing this invention the inventors construct outside or over walls, 
arches, roofs, crowns, or other outward surfaces of the above-mentioned fur- 
naces or kilns, or outside or over the more exposed portions or parts of them 
only, at a distance therefrom, other walls of brick or masonry, or coverings of 
metal or other material; or several walls or coverings, the one outside and 
removed from the outer may be constructed. In the space or so formed 
between the walls and envelope exposed to the air, they. admit atmospheric air 
or other gas preferably in a dry condition, and to allow for expansion and con- 
traction thereof they place valves or regulators in the outer wall or walls, 
covering or coverings, weighted or set so as to open outwardsor inwards at any 
desired pressure.—Not proceeded with. 

402. R. W. ARMSTRONG, Bellesk, Fermanagh, ‘‘ Preparing clay, dust, and 
similar materials for making earthenware and other ware.”— Dated 9th 
February, 1866. 

The patentee claims, First, preparing clay, dust, and similar materials for 
making earthen and other ware by passing it, after it has been brought to the 
required degree of dampness, through a pair of brushes, to which, or to one of 
which, motion is imparted, substantially as and for the purpose described. 
Secondly, constructing machinery arranged and acting substantially as 
described in the drawings for moulding hollow articles in earth, clay, and other 
like materials. 

429. G. W. CANNING and J. K. EDMONDS, Brompton, “ Apparatus for heating 
pipes by hot water.”— Dated 10th February, 1866. 

This invention relates to improvements in the construction of boilers for 
heating pipes by hot water, applicable to hot-houses, buildings, and other pur- 
poses where water is circulated through such boilers by means of a system of 
tubes or pipes. The patefitees construct a boiler of the shape known as the 
saddle boiler, by preference, but they also propose to use a common boiler, or 
any hot water boiler suitable in shape and capable of adaptation for a flow or 
circulation of hot water. Such boiler or boilers is or are to be enclosed or 
surrounded by a series of water tubes or pipes of a circular, elliptical, or any 
other shape, such pipes or tubes being connected with the boiler in order that 
the water may circulate through them. Pipes are also brought into connection 
with the series of tubes and boiler for the purpose of conveying the flow and 
return of hot water, and of transmitting such hot water to the rooms of 
buildings or other places. The fire and heated products from the furnace pass 
around the boiler and tubes and rapidly heat them. Over the boiler and tubes 
a horizontal smoke five is formed in the masonry, and communicates with the 
furnace by means of three or more vertical flues, so that the heat may be 
drawn to all parts of the tubes and boiler. Below the fire bars chambers are 
— for the entrance of cold air to the ash-pit, and thence between the 

ars. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
403. F. T. BAKER, Fleet-street, London, * Breech-loading fire-arms.”—Dated 9th 
February, 1866. 

This invention consists, First, in improved means of withdrawing the cart- 
ridge extractor while the breech of the arm is being opened after each dis- 
charge. The patentee fits a lever toa projection, or to the lump or locking 
piece under the barrel or barrels, in such manner that, on the tilting of the 
barrels, one end of the lever shall be caused to press against the end of the 
extractor pin, and push or withdraw the extractor and the empty cartridge 
case from the rear of the barrels to facilitate the easy removal of the empty 
case. The lower end of the lever is so shaped that a portion of it, when the 
barrels are tilted, shall come in contact with a pin which is fitted in the action. 
‘The Second part of the invention consists in fitting a steel face piece at the 
back of the breech of central fire breech-loading arms to receive the blow of 
the hammer, the nose of which is made solid. 





Class 7.—FURNITURE AND CLOTHING.—None. 


Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Prunting, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 

332 H. LARKIN, Leighton-road and N. W.and R. PURKIS, Cheam, Surrey,“ Manu- 

JSacture of paper by the employment of a fibre not hitherto used in this manufac- 
ture.”—Dated 2nd February, 1866. 

The patentees claim the manufacture of paper from fibre obtained from the 
roots of the malva sylvestris or common mallow, and preparing the fibre for 
the said fi by subjecting the said roots to the processes of crushing, 
boiling, stripping, washing, and squeezing, as described. 

341. J. HOLLIDAY. Huddersfield, “ Manufacture of red matter or dye.” 

Dated 3rd February, An. . 4 Nees . 

This invention relates to the production of red colouring matter 
use of nitro-napbthaline, binit phthaline. or trinitro-naphth 
salt of aniline or its homologues, preferring the hydrochlorate of aniline of a 
high boiling point, or the hydrochlorate of toluidine.— Not proceeded with. 

357. P. A. GODEFROY, Homerton, and J. W. MOTT, Clapton, “ Treatment of 

rami or rhea fibre, commonly called or known as China or India grasses.”— 
Dated 6th February, 1866. 

This invention is carried out as follows :—Firstly, instead of preparing the 
fibre or grasses in the ordinary mode for bleaching the inventors, after it is 
divested of its siliceous matter, cause certain proportions of supersulphate of 





or dye by the 
line, with a 








potash, commonly known as salts of tartar, to be applied to the fibre or grasses, 
according to the quantity, treated by saturation. Secondly, for the purpose of 
fibreising to a much higher extent than is now done, they mix certain proportions | 
of sulphuric acid, Florence, or any other vegetable oil, and use this mixture in | 
chemical combination for the saturation of the fibre or grasses. Thirdly, in the 
improved mode of preparation for dyeing they take potash, Florence, or any 
other vegetable oil, and use this mixture in chemical combination for satura- | 
tion of the fibre or grasses.—Not proceeded with, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
( From our own Correspondent. ) 
Own CHANGE IN BIRMINGHAM AND WOLVERHAMPTON : Dulness in 
the Iron Trade : Underselling : Losses i a: CO 


by Pigmaker: ‘onfidence 

Checked—THE LABOUR QUESTION: The North of England Strug- 

gle and its Effect upon this Di: Pic Iron : Dull—Iron- 

es yoyo E . —THE ae te De 
ISTRICT AND NORTH WALES: Interesting History o is- 
of Cannel in Flintshire; The Cannel Collieries and the 

Oil Works there—HaRDWARES: Steady—Tarir¥s: Canadian 

and United Statesp—BIRMINGHAM OPERATIVE GUNMAKERS AND 

Co-OPERATION—BRITISH AND FOREIGN Rartway PLANT Com- 

PANY : Proposed Winding-up : Profitless ‘ions —STAFFORD- 

SHIRE WHEEL AND AXLE COMPANY: fitable Business — 

BoarD OF TRADE RETURNS: Metals and Markets Specified. 
YeEsterDaY (Thursday) in Birmingham, and on Wednesday in 
Seen, notwithstanding the favourable tendency of 
monetary affairs in Threadneedle-street, the markets were dull 
affairs so far as they related to business. The reports brought in 
from the various ironworks were to the effect that there is scarcely 
any alteration in the condition of the staple trades of this district 
from their state when money was very dear. Makers are here and 
there keeping portions of their works altogether inoperative, and 
some other makers are beginning late in the week. The new 
inquiries that are ing the works are most of them at prices 
which will be accepted only by those makers who are compelled 
to take orders, That the number of these latter should be so 
large complaints are still being made by men of substance, who 
are expressing hopes that the weeding process is not yet over. 
Last week complaints were heard of the prices at which plates 
were being sold to firms out of the district, and now the com- 
plaints refer to the rates which are being accepted for bars 
sold in the district. Iron of this denomination has been sold to 
one of the leading merchant firms of the Black Country at £7 a 
ton—a reduction upon the list prices of no less than £1 10s. The 
completion of a few shipping orders is being hastened for dispatch 
from London and Liverpool, to which ports the traffic in finished 
oe is — — better Send to H Pan less than .oane at 

is period of the year is being sent. Pigs are agai ming 
inactive, with a large supply, the product alike of “this and other 
districts; at the same time great caution is again observable on 
the part of vendors of pigs. There is less confidence now than 
there was last week. Scarcely a maker of pigs of any of the 
qualities used in this district but has suffered by the recent failures 
here; and much indignation is finding expression at the circum- 
stances by which some of the suspensions have been accompanied. 
Tronstone is in abundant offer, but consumers report themselves 
as considerably overstocked, and therefore will not buy. 

The strife in the North of England is being watched here with 
great interest, and that interest increases as the continued slack- 
ness of the demand indicates a growing necessity for the reduction 
of the cost of manufacturing iron, thereby to stimulate trade ; 
and when the works in the North — open, not only to stimulate 
trade, but also to keep many orders from leaving this district. 
For although it is a fact that the very general suspension of work 
in the North has not led to any marked increase in the orders that 
have come in this district during that inactivity, yet it is con- 
cluded that if the works there were now on the rates which the 
makers would be able to accept, would divert certain classes of 
specifications from this market. ‘An adjustment of wages” in 
Staffordshire ‘‘ must take place,” it is being prominently stated ; 
and the committee of the Ironmasters’ Association are being urged 
to take up the matter at once. But the trade generally would 
rather see the strife over in the North before any action whatever 
is begun here ; and it is fully believed that the existing unsatis- 
factory state of things there will not long remain in their present 
condition. Confidence in the ability of the masters to enforce the 
conditions they have laid down is being expressed on every hand 
by the ironmasters here. 

Coal is not so much inquired for this as last week. The district 


is still being esteemed of much worth by capitalists desirous 


of making its yet undeveloped minerals a source of profit to them- 
selves. It is well known that there is coal upon the Hagley estate 
in East Worcestershire, of the Earl of Stamford and Warrington. 
An application was very recently made to his lordship for a lease to 
work a portion of the estate. The applicant was prepared to pay 
a royalty of one-tenth, but the noble proprietor required a twelfth, 
and the capitalist is now about to commence operations in the Vale 
of Clwyd, at a point not a great distance from the popular 
watering-place Rhyl. Local mineral agents have come to the con- 
clusion that coal is to be found in that portion of North Wales. 
Whether or not it is there, no doubt exists of the abundance of 
minerals yet undeveloped in the northern portion of the princi- 
pality.. Men of experience in the iron and coal trades of Stafford- 
shire, who are interested in operations that are being carried on in 
the newer oo of North Wales, are all satisfied with their 
ventures. We have before us a report of certain property recently 
purchased in that district, in which the great depth to which the 
different materials required for the production of iron extends, de- 
monstrates the great value of the property. Fuel, stone, and cla: 

are there in abundance. The undeveloped portions of Nort 

Wales alone will yield an immense supply of fuel for many 
years tocome. The practical mining agents here do net partici- 
pate in the fears which are being expressed in some quarters 
relative to the future supply of the coal-bearing strata of the 
country. At all events, they Lom that this part of the world will, 
long years to come, hold its own. Of this we have the assurance 
of Sir R. J. Murchison himself, who says that there can be little 
doubt that vast supplies of coal will be worked eventually beneath 
the permian and new red sandstone formations in the Midland 
Counties, wherein the coal measures have been raised to the sur- 
face by the upheaval through those younger deposits. The con- 
nection of the South Staffordshire and the Shropshire fields has 
been proved by the workings of the Lilleshall Company, on the 
borders of the Shropshire district, where the first recognised seam 
was found, at almost the very depth under the permians indicated 
as — by Mr. Henry Beckett, F.G.S., o 
and professor of geology at the Midland Institute, Birmingham. 
The same gentleman’s carefulness as a mineral surveyor and agent, 
accompanied with his geological knowledge, induced to take steps 
which resulted in the developing a vast quantity of valuable 
mineral wealth in one of the old portions of North Wales— 
Flintshire. Atour request Mr. Beckett has courteously furnished 
us with the annexed very interesting account of that precaution and 
its results:—‘* Thecircumstances attending the discovery of the now- 
justly celebrated seam, known as the Leeswood cannel coal, were 
these:—I had long ago heard vague reports of an independent, but 
thin seam of cannel, which was said to have been proved in lower coal 
measures, and partially worked in the outcross at Nerguis, about 
three miles from Mold, and other out-of-the-way places. The 
descriptions given me by the late Mr. Hancock and several old 
colliers were somewhat conflicting and discouraging; yet I learnt 
sufficient to induce me to secure a fair trial when an opportunity 
offered. Such a chance luckily presented itself in 1858, when I 
was consulted by Townshed Juce, Esq., in reference to the tack 
note and lease of an estate belonging to him at Leeswood-green, 
nearly two miles eastward of the ) aes trials. As I considered 
that locality favourable, I recommended him the insertion of a 
clause in the lease requiring Messrs. Jones, the lessees, to prove 
the strata effectually to a depth of one hundred yards below the 
main coal—a seam peculiarly valuable in the Leeswood, Tryddyn, 
and Coed Talon districts, as well as at Nant Mawr and Bishe, 


ages ago, for we found no surfaceindications of such di and 
surprise and ay yp tana of my client equalled that of the 
who, under i gave notice of their inten- 

tion to abandon the lease. A careful contemporaneous examina- 
tion of some neighbouring ravines, leading westward towards the 
mountains, combined wi but important infor- 
mation, induced me to require a ment of the terms of 
the clause for proving the lower strata. I must give the lessees 


credit for ing with this work amid great discouragement, 
and pelea ho of the un eled success which eventu- 
ally crowned their labours. The borings below the main 


at re passed through several workable seams of ordi- 
nary coal and numerous bands of ironstone, and at a depth of 
about ninety-three from the main the cannel was 
even’ ly proved to be 4ft. thick. The crop of the 
strata was eastward, at a moderate angle; and in order to dimi- 
nish expense, as they supposed, the lessees sunk their west shaft 
in that direction, near the summit of the Leeswood- estate. 
Here a small pillar of main coal was again met with, thirty-five 
yards only below the surface, and while driving crossward therein 
the colliers were fairly taken aback by meeting with the cannel 
coal on the same level, being upheaved by a ninety-three yards’ 
fault, which disturbance had also luckily occasioned a reverse dip 
of the strata. I say luckily, because otherwise, as an extensive 
valley lay ahead, the cannel must have ultimately cropped out to 
the depressed surface, whereas it is now known to extend con- 
siderably to the west; in fact, in that direction it will probably 
only terminate with the coal measures. A highly influential com- 
pany has recently been established to work the Leeswood-green 
with adjoining estates. The systematic sinkings in some new 
pits exhibit seven seams of ordinary—andI hope e: rdinary— 
coal between the main coal and the cannel, amounting in the 
aggregate to 16ft. 6in. A neighbouring colliery has =_ 
seams within the same range, increased to 24ft. Gin. It has al 
been ascertained that additional seams of good coal occur beneath 
the cannel, and there is no lack of valuable iron ores, which 
deserve the attention of the trade. The impetus given to the 
coal trade in Flintshire by the discovery of so important and 
valuable a series of minerals has been truly wonderful. New 
tracts are being opened in all directions, even as far down as 
Llanapa and the Point of Air; and old collieries, long ago sup- 
posed to be exhausted, are again alive with an industrious popula- 
tion, and are being studded with noble pit-head frames and engines, 
the latter often of great power. I am happy to add‘that in all 
these arrangements for a busy fu’ more scientific systems of 
ining—yet capable of improvement, by the way—are superseding 
the old and abominable 6ft. shafts—shafts so arranged as to be 
incessantly striving for air mastery, and, as I remember them, 
provided with wicker skips and swinging dog chains.” To this 
we may add that there are now six collieries in North Staffordshire 
which yield cannel, and that these are yielding annually 150,000 
tons, which is consumed in the extensive oil-works of Flintshire. 
These latter number twenty-two, and they afford much work to 
the South Staffordshire district, where plates are rolled at the 
ironworks, and then made up by the boiler-makers into the 
numerous articles required in the distilling, the storing, and the 
carrying of the oil. 

The hardware trades remain in the improved condition we re- 
ported last week. The hollow-ware manufacturers, tin-plate 
workers, and edge-tool makers of Birmingham are doing a tolerable 
trade, the metal rollers are busy, and for brassfoun goods and 
builders’ ironmongery there is a fair demand. In Wolverhampton 
noc e has occurred; Mr. John Chubb of that town (Chubb 
and Son), has just patented several improvements in the construc- 
tion of iron safes and strong rooms. At Willenhall, Bilston, 
Darlaston, Tipton, Dudley, Wednesbury, and other parts of the 
district, business remains moderately active. 

A new Canadian tariff, generally favourable to the productions 
of South Staffordshire, came into operation on the 27th of June 
last. Japanned and tin-ware, spades, shovels, axes, forks, hoes, 
edge tools, spikes, nails, tacks, brads, springs, stove and iron 
castings, are now taxed at 15 per cent. ad valorem, whilst anchors, 
tubes, brass and copper ware, Canada plates, tin-plates, and iron 
for engineering purposes will be admitted free of duty. 

The United Btates, foiled in the great measure which was 
brought forward in Congress a month or two ago, the manufac- 
turing party of the North have now succeeded in a less ambitious 
attempt to protect their interests by means of the Senate. A bill 
entitled ‘‘ An Act to Protect the Kevenue and for other Purposes,” 
has been resuscitated, and it became law on the 10th of August. 
This tariff will increase the duty to which the manufactures of 
this district were previously subjected to the amount of from 5 to 
10 per cent. ad valorem. There are, however, some articles pro- 
duced in the West Midlands to which the bill will not apply. 
Amongst these are anvils, anchors, wagon arms, bolts, iron bridges, 
chains, railway chairs, iron castings, coal, electrotype goods, fish 

lates, harrows, hand-saws, iron drains, railway iron, pig iron, 
ets tar machines, yellow metal, steel mills, horse nails, iron 
nuts, sugar machines, rivets, German silver, railway spikes, horse- 
shoes, stoves, steel tires and axles, springs, lock spindles, washers, 
wedges, wire, and silver watches. 

We last week alluded to a meeting of the Birmingham operative 
gun-makers, at which they passed resolutions condemning the 
course taken by the Government in making their own arms, to the 
exclusion of the greater portion of the Birmingham trade. Since 
then the men have held another meeting, at which they discussed 
the propriety of their jos a company that had been started 
under the title of the Birmingham Co-operative Hand-made Small- 
arms Society, ‘‘ with a view to promote the ‘home trade in the 
town and protect their interests generally.” The principles of the 
society were laid before the men, and they were earnestly re- 
quested to beeome shareholders, thus placing themselves in a posi- 
tion to take part in the transaction of the business. 

The fourth annual general meeting of the shareholders of 
the unhappy British and Foreign Railway Plant a ee | 
(Limited) was held on Wednesday week at the Queen’s Hotel, 
in Birmingham, Mr. John Bethell, the chairman, presiding. Mr. 
Carpenter, who had given notice of a motion for the winding- 
up of the concern, supported his proposition by asserting that 
the company’s transactions had been failures, that the dividends 
that had been received were paid out of capital, that the directors 
were receiving £7,000 a year, and that in the face of the failures 
in previous transactions Mr. Box, their foreign manager, was about 
to enter into transactions which would require a million pounds 
worth of stock, notwithstanding that in February last it was 
agreed that the affairs should be wound up under the superintend- 
ence of the present board of management. Several of the paid 
officials of the company appeared, he said, in the accounts as 
debtors, and he maintained that if the concern should be stopped 
at once there would be 12s. in the pound. He proposed a volun- 
tary winding up. The motion was seconded by Mr. Orme. Mr. 
Box maintained that the company would ultimately pay. Mr. 
Robert Wright disapproved of the motion, which, if adopted, he 
said, would prove more mischievous than the course previously 

ursued by the directors, notwithstanding that those gentlemen 
Pad spent more than £100,000 of the shareholders’ money, for which 
they could only show bits of paper containing promises to pay. 
He Fates: § the directors who had thus for four years mis- 
managed the concern as no longer worthy of the confidence of the 
shareholders. Mr. Wright proceeded to discuss certain specified 








on the opposite side of the Alyn Valley, which thereabout 
a sori de. Singularly enough, when driving out in the main 


coal at Leeswood-green (which in the trial shafts was only 154ft. 
below the surface) the lessees found, to their chagrin, that the 





tr ti into which the directors had entered, and showed 
their profitless character, and strongly condemned the —— 
engagement on the part of Mr. Box, to which Mr. Carpenter 
had referred. It had reference to a Russian railway, which, 
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Mr. Wright said, would alarm the boldest shareholders he 
ever knew in a public company. The chairman said that if 
they considered the very depressed state of the money mar- 
ket and of trade during the past twelve sonia, not 
think the condition of the company would show so ly as some 
of the shareholders seemed to think ; nevertheless he had cer- 
tainly contemplated winding-up the company, but not in the 
manner suggested by Mr. Carpenter. A considerable discussion 
ensued, during w ich Mr. Wright was the principal s er, and 
his remarks showed that he made himself thoroughly familiar 
with the transactions of the company, the mismanagement of which 
he showed. The report, the substance of which has previously ap- 
peared, was negatived unanimously, and the following i e- 
by Mr. Wright and seconded by Mr. Sandiman, was adopted:— 
‘That the report of the directors now presented, and the accounts, 
be received and referred to the new board with a view to their 
reconsideration, and also for the purpose of considering the prac- 
ticability of reducing the future expenses of management, so that 
they, with the interest payee to the bank, shall not exceed the 
i of the pany; that the board be also respectfully re- 
quested to wait upon the directors of the National Bank of London 
to ascertain if they are disposed to allow the present balance to 
remain, and if so, on what terms; if not, when and to what extent 
they wish the amount to be reduced; the board also to examine 
into the securities now beld by this company as to their present 
and prospective value, and what probabilities there is of their 
early realisation; also to inquire into the prospective profit from 
works now in progress, and the probable time when the shares, 
representing such profits, will be handed over to this company; 
that the board be respectfully requested to carefully consider the 
following contracts entered into by the late board, namely, a con- 
tract, dated the 18th of October, 1865, between this company and 
the Warrant Finance Company, by which the latter agrees, on 
certain terms, to advance £20,000, and to ascertain if such contract is 
not void under the 37th clause of the Articles of Association; also a 
contract, or memorandum of agreement dated the 2nd of May, 1862, 
between this company and the we Construction Company, to 
ascertain if such contract is not void under the last section of 
clause 68 in the Articles of Association ; the board, if they think 
necessary, to take the opinion of counsel on these questions, and 
report to an adjourned meeting of the shareholders, to be held on 
the 31st of October, or such other day as the board may appoint, 
to which day this meeting at its rising do adjourn.” The number 





of directors was reduced from seven to five, and Mr. Henry | Spee 


Laver and Sir Thomas Parkyns, two directors who retired by 
rotation, were not, therefore, re-appointed. Mr. W. J. B. Scott, 
of the Queen’s Hotel, and Mr. Joseph Warden, of Granville- 
street, were appointed in the room of Mr. Martelli and Mr. Dow- 
ling, who retired. The salary of the board was reduced to £500 
per annum ; Mr. Bethell was re-appointed chairman ; and he was 
thanked, as was also Mr. Wright. 

The shareholders in the Staffordshire Wheel and Axle Company 
held their first meeting in Birmingham last Friday. We have 
already given a summary of the report, the adoption of which 
was moved by the chairman, Mr. William Holliday. In doing so 
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America. Coal, cin and culm, advanced from £355,733 in 

1864, £414,228 last year, to £437,236 in July, 1866. 

The following is the table of the imports of metals:— 
1865, 1866. 
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WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent. ) 

Tue Inon TRADE: Prospective Im; t: Favourable Influence 
of Cheaper Money: Emigrati hecked: The Home Market more 
Buoyant: Quotati Ad ing: The Foreign Demand—Tin 
PuLaTE TRADE -STEAM AND House CoaL TRADES—ACCIDENT 
To THE New Buast ENGINE aT Espw VALE—THE GREAT 
‘WESTERN AND FowWLER’s UNITED COLLIERIES COMPANY (LIMITED) 
—TuHE CreFn SECTION OF THE BRECON AND MERTHYR RAILWAY 
—Rattway Meetines: Penarth, Monmouthshire, and Merthyr, 
Tredegar, and Abergavenny—CaRDIFF WAaTERWORKS—FLINT- 
SHIRE OIL AND CANNEL CoMPANY—THE USKSIDE Works, 
NEWPORT. 

THE improvement in the Welsh iron trade is more as regards 

inquiries than in the actual delivery of orders. There certainly 

has of late been an increase in the receipt of contracts, both on 
home and foreign account ; and the feeling of confidence has been 
greatly stre’ ened by the fallof money to six per cent., but its 
full effect will not be experienced for sometime. It will take afew 
weeks before parties can accommodate themselves to the sudden 
change ; but as a move has been made by buyers to bring forward 
ifications, actual transactions will become more general. Pre- 
vious to the reduction in the rate of discount a great many of the 

Welsh makers had made preparations for a curtailment of opera- 

tions ; but this is now all stop and both the masters and the 

men are anxiously awaiting ‘“‘the good time coming,” which for 
so long a period has been looming in the distance, but which, it is 
now evident, is pretty close at hand. In consequence of the large 

reductioh in the make which took place during the depression a 

considerable number of hands left the district and to 

the United States, and others were preparing to follow; but the 
happy change that has taken place in future prospects has had the 
effect of determining most of them to stay at home. Thus, when 








he said that although the company had only been in busi two 
months and three weeks they had nevertheless earned £1,132 6s. 8d., 
which sum would enable them to pay off formation expenses, 
and after that to pay 10 per cent. dividend, leaving £128 0s. 11d. to 
be carried forward. They had not, however, declared a dividend, 
because it would be premature to do so. The company was in a 
good position and had plenty of work to go on with, and if they 
gave the directors permission to borrow £10,000 it would enable 
them to pay cash for their iron and materials, and to make a good 
10 per cent. by the use of the money so acquired. They had good 
orders coming in, they were making new connections, and they 
had every reason to believe that from quarters to which they had 
already supplied goods they should have further orders, They 
had two or three large orders at present in prospect, and altogether 
their concern, though not gigantic, was a very prosperous one, and 
he had no hesitation in saying that it would ultimately prove a 
good investment. The report was adopted, and powers were given 
to the directors to borrow £10,000. 

The Board of Trade returns for the month of July show a slight 
increase in the value of the exports of British manufacture and 
produce over that of June, and a decrease as com with the 
returns for May. The figures are :—May, £15,870,131; June, 
£14,630,120; and July, £14,957,834. They exceed the value of the 
corresponding month of 1864 and 1865, which are given as 
£14,394,364 and £14,113,410 respectively. Of articles of import- 
ance in the trade of the Midlands, fire-arms show a value of 
£21,690, against £21,092 in the corresponding month of last year; 
but plate and plated ware, jewellery, and watches show a con- 
siderable decline, namely, from £34,477 to £27,086. Cutlery rose 
from £36,526 to £40,611, the increase being limited to the United 
States, British North America, and Brazil. Heavy hardware also 
shows an increase from £47,902 to £49,917, exhibiting a decline in 
the exports to the United States, British North America, British 
India, and Australia, but a great increase in the exports to other 
countries not specified in the return. The lighter descriptions, 
however, show a falling off from £298,803 to £272,151, principally 
in the exports to the Hanse Towns and Brazil; other countries, 
and especially the United States, mostly showing an increase, 
Steam engines rose from £139,920 to £144,989, though the exports 
to all countries except British India (which rose from £13,114 to 
£42,384) show a decline. Other kinds of machinery increased 
from £220,820 to £232,119, but only extending to Russia, France, 
Belgium, and Egypt. The metal table stands as follows :— 

Month of July, 


1864. 1865. 1866. 
Pig and puddiediron.. .. .. £133,090 .. £132,525 .. £119,589 
Bar, angle, bolt, androd .. .. 208,442 .. 172,445 .. 173,399 
Iailway iron so 86 es 6s 286,98 .. 342,751 .. 420,130 
Irom wire .. ce «+ oo oe 31,291 .. 33,056 .. 31,101 





» castings .. . - oe . ee 54,631 .. 74,052 .. 47,654 
» hoops, sheets, aud boiler ‘ . 

es } 142,332 .. 136,827 .. 132,302 

» Wrought .. .. oo oo 194,123 .. 238,577 .. 268,748 

» old mw << 66 € 7,964 .. an os 2,865 

Steel, unwrought ee 00 ee 75,603 .. 57,438 .. 106,277 

Total .. «- 41,134,356 .. 1,187,982 .. 1,302,072 


Copper, unwrought .. «2 o 71,266 .. 96,965 .. 42,033 
+ SS } 258,123 .. 156,506 .. 141,778 
Wrought, of other kinds .. .. 14,562 .. 15,238 .. 26,080 





Brass . oo oe 14,392 .. 17,144 .. 15,982 

Total .. o 358,343 .. 285,853 .. 225,873 
aah cc 00 ce ce ce se 51,932 .. 47,497 .. 54,234 
Lead Ore 3 4c se ce oe oe 15,252 .. 15,681 .. 21,413 
Tin, unwrought .. .. «2 os 36,103 .. 40,791 .. 24,352 
Tin plates .. « ce oo ce 94,192 .. 112,994 .. 172,676 
Zinc .. « oe 7,733 os 6,312 .. 7,019 


The decrease in the exports of pig and puddled iron was to 
Prussia, Holland, and other countries. In bar, angle, bolt, and 
rods the increase applied to Turkey, the United States, British 
North America, and British India, the Hanse Towns, Holland, 
France, Italy, Australia, and other countries showing a decrease. 
The increase in railroad iron was to Russia, the United States, 
British North America, British India, and Australia; and the de- 
crease to Sweden, Prussia, France, Spain, the Canaries, Cuba, 
Brazil, and Chili. The United States and Brazil only took an in- 
creased quantity of iron castings; the large decrease under that head 
applying to France, Russia, British India, Australia, and other 
countries. The decrease in iron hoops, sheets, and boiler plates 


took place in the exports to Russia, the Hanse Towns, Spain, and | deben 


the Canaries. The increase in the exports of wrought iron was to 
Russia, Prussia, France, Spain, the United States, British North 
America, British India, and Australia; and that in unwrought 
steel to the United States and other countries, France alone show- 
ing a decrease, The extensive decrease in unwrought copper took 





b begins to assume something like its old proportions, 
masters wal wes have to contend with such a scarcity of 
labour as they otherwise would. The home market within 
the past few days has evinced a tone of buoyancy to which it had 
been along time a stranger, and although, as already stated, but a 
few transactions have been entered into, both buyers and makers 
appear to be actuated with a greater desire todo business, The 
latter, however, show more firmness in maintaining at least the 
maximum of present prices, whilst in some instances a positive 
advance has been asked and given by buyers. As yet not many 
of the expected orders from America have been received, but as 
the amended tariff bill does not affect railway iron, and stocks 
are very low, several of fhem are likely to be inced before 
the close of the quarter. At the local ports a number of vessels 
are loading with rails for the United States. Trade with British 
North America goes on steadily, and there are signs of business 
increasing. A few orders have come to hand from the Centinent, 
and it is expected that good contracts will shortly be placed on 
Italian account. There is no material ch to note in the pig 
iron market, cold blast make continuing in better demand, while 
prices for all other descriptions are a little firmer. 

Business in the tin-plate trade is progressing tolerably satisfac- 
torily, the prices obtained by makers — remunerative. 

The steam coal collieries are actively engaged, and large quan- 
tities are sent down to the ports for shipment to the foreign 
markets and mail packet coaling stations. At the docks o tions 
are carried on with briskness, and vessels are despatched with 

ity. The increase recently noticed in the demands for 
Welsh steam on inland account is fully maintained, and consider- 
able quantities are forwarded daily by rail to Birkenhead and the 
London and Midland markets. In consequence of the prevalence 
of mild weather the movement made in the house coal has not 
extended itself, and the increase coastwise is not so great as 
anticipated. 

A serious accident has happened to the new blast engine re- 
cently erected at Ebbw Vale, which will entail a large expense in 
repairing. Fortunately the works did not experience more than 
ieee tees hours stoppage from the breakage, as the old engines 
were set to work almost immediately. 

At the ordi meeting of the Great Western and Fowler’s 
United Collieries Company (Limited), Mr. Halcomb in the chair, 
a dividend at the rate of _—— per annum was declared. 
For the five months ending mber 31st last the output at the 
collieries was at the rate of 76,800 tons per annum, and for the six 
months ending June 30th this year the output was at the rate of 
108,000 tons per annum, showing an increase at the rate of over 40 


per cent. 

At last the Taff Vechan and Taff Vawr Valleys have been 
p d by two stupend and ificent stone bridges, which 
as works of railway engineering skill will compare with any simi 
structure in Wales. 

On Monday the ceremony of placing the last brick in the last 
arch of the Pontcapel Viaduct was performed by Mrs. Southerland. 
the wife of the local engineer, in the presence of several ladies an 
gentlemen, and for which purpose the masons presented her with 
a silver trowel. After the ceremony the event was celebrated b: 
a select party partaking of luncheon. The Pontcapel Viaduct wi 
form an important link in connecting Cefn with Merthyr, and the 
Brecon and Merthyr system will shortly be complete. 

At the ordinary meeting of the shareholders of the Cardiff 
Waterworks Company a dividend at the rate of 6 per cent. per 
annum was declared being the same as for the previous year. 

The Penarth Harbour eng ay held their twenty-first half- 
ag! meeting on Thursday, Mr. C. Bailey, M.P., in the chair. 

r. Cartwright, the deputy-chairman, entered into a long and 
lucid statement as to the position and dys of the company. 
He said that, looking at the unequalled facilities which Penarth 
afforded he believed, that the lessees (the Taff Vale Railway Com- 
pany), although they had lost considerably during the last half- 
year, would, in the course of a year or two, be actually realising 
a profit. Having pointed out the oteatnes to be derived by the 
laying of the narrow gauge from the Ely Valley Railway to New- 
port and Cardiff, and the new line to Llantrissant, he proceeded to 
observe that they had a claim of upwards of £100,000 against 
Messrs. Smith, Rnight, and Co., the origi contractors of the 
dock, which it had been — to refer to arbitration, the result 
of which he believed would be in favour of the com . After 
some discussion the re} was adopted, and a di declared 
for the half year at the rate of 5 per cent. per annum on the 

tures, and at the rate of 4 per cent. per annum on the ordi- 
nary shares. A vote of thanks to the chairman brought the busi- 
ness to a conclusion. 

The Flintshire Oil and Cannel Company, at their annual meet- 
ing, Mr. E. G. Salisbury in the chair, declared a dividend of 
£1 10s., making, with the interim dividend of £1 paid April 25th, 
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Thursday, Mr. J. C. Hill in the chair, when the usual dividend at 
the rate of 5 per cent. annum was declared for the past half 
year. It was stated 


to 
of the company, and the terminated. 

It will be seen by at aie columns that the 
Iron Works, for so many years su 
port, has hands. In future the concern will be known 
under the title of the “‘ Uskside Company,” and the a 
etors intend to make large additions to the already iv 
establishment. 





SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent, ) 


Tue Giascow Pic IRoN MARKET — SHIPMENTS DURING THE 
WEEK — MANUFACTURED IRON —Exports or IRon AND IRON 
GooDS DURING THE PAST WEEK—THE COAL TRADE AND SHIP- 
MENTS — THE GLasGow Corton MarKET— Cotton YaRNs—~- 
PRINTED AND Piece Goops —THE CoaL anp Iron TraDEs— 
List oF VESSELS LAUNCHED ON THE CLYDE DURING THE PAST 
MonTH—MEASURED MILE ON THE CLYDE FOR TESTING THE SPEED 
OF VESSELS—LAUNCHES BY Messrs. RANDOLPH, ELDER, AND 
Co, — LAUNCH OF THE FITZWILLIAM — SEQUESTRATION OF 
Messrs. THOMAS EDDINGTON AND Sons, [RONFOUNDERS. 


THE pig iron market continues to improve, with a good business 
doing. There is a large demand for iron for shipment. The stock 
of iron in store has decreased about 43,000 tons, and is now in 
Connal and Co.’s yards 391,073 tons, against which warrants aro 
issued for 369,300 tons. To-day (Wednesday) a business done 
at from 54s. 6d. up to 55s. cash. Quotations are as fo :—Pig iron, 
Mixed Nos. Warrants, 54s. 10)d. to 55s.; No. 1, G.M.B., 56s, 
to 56s. Gd.; No. 3, 54s, 6d. to 55s,; Gartsherrie, No. 1, 66s.; 
Coltness, No. 1, 65s. 

The shipments of the week are good, and rather above those of 
the corresponding week of last year. Foreign and coastwise were 
as follow :— 

Total. Same week 


Ports. Foreign. Coastwise, last year, 

Tons. Tons, Tons. Tons. 
Glasgow... «+ «+ 2,536 o 2,805 oe 5,341 « 2,242 
Port Dundas... .. _ es - ee _- oe 70 
Bowling .. «+ «+ _ o _ oes _ ° 780 
Greenock + ee 397 oe _- oe 397 ° 650 
Ardrossan «noe 920 os 2,823 ee 3,743 . 5,299 
Troon «cs se os _- 82 oe 82 ee _— 
Ayr oe 08 ef - oe 760 oe 760 oe 209 
Grangemouth +» 390 ee 723 ee 1,113 ee 1,690 
Leith «2 os oe 2,813 ee - ee 2,813 ee 2,602 
Alloa & Chariest’n* 215 *° 2 oe 217 oe 140 


Bo'nesst .. «+ + - . 200 ory 200 oe 450 


Total «e os, 7,271 oe 7,895 ++ 14,666 ee «13,932 
* Besides 505 tons sent to Leith for transshipment. 
t Besides 500 tons sent to Leith for transshipment. 

There is a better feeling in the manufactured iron market here 
within the last few days, and box iron is fully more inquired 
after. an) money and some advance in the price of pig iron 
are inducing buyers to give out orders more freely, and as stocks 
generally are low we may — a much better trade during the 
autumn months than has felt for some time past. ip- 
building iron is also more in request, although far below the 
demand experienced for the last year or two. The following may 
be given as current quotations :—First common bars, £8 per ton; 
second ditto, £7 10s. to £7 15s.; nail rods, £8 5s.; angle iron, £8 
to £9; plates, £8 17 to £10 10.—all f.0.b. here, less usual discount. 
Iron exported to the following ports last week:—From Glasgow to 
Calcutta—pig, 75 tons; bar, 46} tons; cast sleepers, 565 tons; 
wrought rivets, £11; to Demerara—wire hoops, £12 10s.; to 
Dieppe—pig, 150 tons; to Dunkirk—pig, 180 tons; to Gibraltar, 
cast sleepers, 300 tons; to Halifax, N.S. pig, 50 tons; bar, 
12} tons; castings, 74 tons; wrought nails, £12 10s.; ditto plough 
locks, £12; wire rope, £40; to Havre—wrought tubes, 6 tons; to 
Leghorn, &c.—pig; 145 tons; bar, 45 tons; cast pipes, 68 tons; 
wrought rivets, £95; to Montreal—pig, 950 tons; bar, 
tons; cast pi 232 tons; wrought, £4 10s.; ditto nails, 
£380; ditto pan | £54; ditto tubes, £160; hoop, 74 tons; 
to Naples—pig, 90 tons; fitti for ship, £186; to New York 
— pig, 300 tons; cast pipes, 103 tons ; Rio Janeiro—pig, 20 tons; 
cast, 44 tons; ditto, pipes, 15 tons; ditto, hollow-ware, 174 tons; 
ditto, pots, 10# tons; to San Francisco— pig, 148 tons; bar, 
188 tons; cast pipes, 10 tons; wrought tubes, 1014 tons; to St. 
John, N. B.—bar, 63 tons; cast, 1 ton; ditto, hollow-ware, £17; 
to St. Vallery, 8.8.—pig, 190 tons; to Surinam bar, £14; cast- 
ings, £18; cast pans, 4} tons; wrought anchors, £9; ditto, cane 

unts, 21} tons; to Val, i castings, 44 tons. From Bowling 

y to Dieppe—pig, 180 tons; to Quebec—pig, 200 tons, From 
Greenock to Newfoundland cast pipes, } ton; hydraulic engine, 
4ton. From Ardrossan to Naples —pig, 50 tons. From Grange- 
mouth to Dunkirk—pig, 290 tons; to Hamburgh—cast pipes, 
849 tons; to Rotterdam—pig, 350 tons. From Leith to Amster- 
dam and Antwerp—pig, a quantity; to Cronstadt—pig, 590 tons; 
to Hamburgh—pig, a quantity; to Mandel—9 bars; to Rotterdam 
and Stettin—pig, a quantity. From Granton to Randers—pig, 
42 tons. 

Coals have been in good demand, and the orders continue plenti- 
ful at the following prices: main and common hard, for 
shipping, per ton of 20 cwt. laid down, 8s. to 9s.; best splint, 8s. 6d. 
too. 6a. Wishaw household, for shi 8s. 6d. to 9s. 6d. ; 
dross, laid down, 5s. 6d., to 8s.; ho best quality, deli- 
vered, wagon of 24 cwt., 11s. 6d. to 14s.; second qualities, per 
ditto, 9s. 6d. to 13s.; steamboat, per ditto, 10s. 6d. to 12s. 6d. 

The following advices of coal shipments, at the principal ports, 
show an amount somewhat below those of the coi week 
of last year. The returns are:— 








Same week 

Ports, Foreign, Coastwise, Total. last years 

Tons. Tons. Tons. Tons. 

Glasgow «2 «ce «+ 3,900 2. «. 2,188 22 os 6,088 os os 7,050 
Bowling cc cc co 1B co oo == 00 co 896 cc co mee 
Port Glasgow .. «+ — 8 « = 8 s¢ = ec oo SB 
Greenock .. «ce «2 590 oe oo SSE oe «oe 1,146 «se oo 1,988 
Ardrossan .. 22 «+ L547 oe oe 24905 oe oe 4°42 oe oe 2,668 
Troon .. «: oe oe 1,559 os os 8784 oe «+ 10,298 .. «10,555 


AJ® co ce cc 08 = o8 8 = ce 8 = co oo HIG 
Grangemouth .. «. 2,414 22 «2 —= os oe BAIA oe oe 1,978 
Bo’ness 425 ce ce 710 oo oo 3,186 .e oo 1808 


Total 4. «.10,551 oe 4. 14,683 oe 0225,2384 .. 36,283 
Coals exported to the ports last week :~From G! 
to Livorno, 274 tons; to Naples, 168 tons; to Rio J 
tons; to San Francisco, 90 tons; St, John, News 473 











190 


THE ENGINEER. 





Serr. 7, 1866. 3 








tons; Surinam, 132} tons. From Bowling Bay to bec, 116 
_ eon, eS WO tons; te Quebec, 307 
375 tons; to Stettin, 340 tons. 


i 
E 
g 


Riga, 415 tons; to Stettin, Cronstadt, 
557 tons; to Dantzig, 590 tons; to Guernsey, 72 tons; to Hamburgh, 
100 tons; to Randers, 111 tons; to Rotte: , a quantity. From 
Graaton to Bremen, 106 tons; to Cronstadt, 942 tons; to Genoa, 
362, tons; to Harburg, 150 tons; to Randers, 100 tons. 

has been in fair demand, but, notwithstanding the reduc- 
tion of the bank rate, prices have been again rather easier. 

Cotton yarn has been very slow of sale since our last, and there 
is no improvement in the demand, prices being in favour of buyers. 
Exported from the Clyde last week~-Twist, 106,500 Ib., and of £50 
value ; coloured twist, 183,575 lb; thread, £3,780 value. 

Our piece goods market continues very quiet, and_although 
stocks are light the tendency of prices is downwards. For Jacco- 
nets there has been but a we moderate inquiry, with prices 
ruling in favour of the buyer. We quote, 11°”s., 12s. to 12s. 6d.; 
12s., 14s. to 14s. 3d,; 14°’s., 17s. 9d. to 18s.; aud 16°”s., 21s. 


rT piece. 
Printed goods have been without alteration since our last; the 


have revived the tug steamboat building in South Shields, have on 
hand a large built wooden tug for and 
they despatched on Friday another 
the same place, Théy launched a iron tug a few days ago 
for Liverpool owners, and have contracts on hand which 
will for some months to come. Messrs. C. Mitchell 
and Co., of Low Walker, are building a screw steamer for Nor- 
way, and a screw collier of 1,000 tons. The same firm are finish- 
ing a large oe steamer, which has been furnished with 
engines by Messrs. Penn, of London, for the Russian Steam 
Navigation Company, to run between Odessa, the Crimea, and the 
coast of Circassia. This steamer is e to attain a high rate of 
_— with a moderate consumption of fuel. As regards the 
ear, we may note that the masonry and the gates at Hendon 
dock and entrances are now in a forward state. . Several steam 
engines have been got into position to remove the excavation at 
Hendon dock extension, which the commissioners are doing 
themselves and not by contract, and the sea-barrier to the same is 
expected to be poate in a fortnight. Every effort is intended to 
be made, so far as the weather will permit, during the coming 
winter to forward those works, and it is probable that before the 
end of the year five hauling engines will be at work. The south 
harbour channel is all but completed, and no time is lost in 





market sometimes quiet. The printworks are fairly employ 

The reports from the respective coal districts are beginning to 
assume a hopeful aspect. The men appear now, in most places, to 
have settled to their work, and the excitement that has prevailed 
for the past three months only exists to a very limited degree. A 
number of the collieries are still keeping up the short-time move- 
ment, and the stocks of coal are by no means large. The calcula- 
tions are that both prices and wages will be maintained during the 
forthcoming winter. At the meeting of delegates at Motherwell 
on Monday last it was notified that the whole of the Wishaw 
district was now working on the advance, and that Larkhall, 
Hamilton, &c., would be placed on a similar footing this week. 
Should no disturbing elements come into action it is believed that 
we may have before us one of the best seasons that has been for 
some years, not only for the employers, but also for the employed. 
The colliers and miners connected with ironworks are working at 
the reduction, and in many places are keeping by the restrict 
time movement. The majority are, however, we believe, doin 
their best to make as good wages as possible, which, on the ol 
system, average from 3s. 6d. to 5s. per day, according to ability. 
We understand that, with the exception of two or three furnaces 
which have been put in blast during the past week, there is no 
change in the mint of pig iron; but it is generally believed that 
should the market retain its present firmness, a few more furnaces 
will be put in blast shortly, as it is understood there is a move- 
ment among the ironmasters tending to this. We may, conse- 
quently, expect that in a short time additional workmen will be 
required at those ironworks where so many ‘furnaces have been 
standing out of blast for nearly the last three months, There is 
also a good demand from the malleable works, showing that the 
trade in that department is rapidly improving. This is evident 
from the fact that, so far as we can learn, in all the works of this 
description, not only near Glasgow, but also in Coatbridge, Calder- 
bank, Mossend, and Motherwell, considerable activity prevails. 

The following is a list of the vessels launched on the Clyde 
during the past month :—The Ceylon, 1,100 tons, by A. McMillan 
and Son, Dumbarton, owned by John Kerr; the Diana, steam- 
ship, 1,622 tons, by W. Denny and Brothers, Dumbarton, owned 
by Austrian Lloyd’s Steam Navigation Company; the Windsor, 
steamship, 847 tons, by *Blackwood and Gordon, Port Glasgow, 
owned by G. Gibson and Co. and others; the Antiope, ship, 1,620 
tons, by John Reid and Co., Port Glasgow, owned by Joseph 
Heap and Sons; the Ibis, steamship yacht, 198 tons, by Tod and 
McGregor, Partick, owned by T. C. T. Gascoigne; the Hopeful, 
barque, 370 tons, by Kilpatrick and McIntyre, Port Glasgow, 
owned by Henry T. Stevens; the James Rankine, steamship, 450 
tons, by Laurence Hill and Co., Port Glasgow, owned by the Glas- 
gow and Rotterdam Steamship Company; the Cariddi, screw 
steamship, 1,100 tons, by Macnab and Co., Greenock, owned by J. 
and V. Florio; the Joseph Fisher, schooner, 150 tons; by M. 
McLea, Rothsay, owned by Joseph Fisher; the Cortes, steamship, 
722 tons, by Randolph, Elder, and Co., Govan, owned by 
McAndrew and Co.; the Swan, steamship, 100 tons, by J. and R. 
Swan, Kelvindock, owned by J. L. Campbell; the Fitzwilliam, 
500 tons, by J. and R. Swan, Kelvindock, owned by Burrell and 
McLaren; the Sutherland, steamship, 991 tons, by Barclay, Curle, 
and Co., Whiteinch, owned by pe Warran and Co.; the Van- 
guard, steamship, tonnage not stated, by Thomas Wingate and 
Co., Whiteinch; a steamship yacht, by R. Napier and Sons, 
G asfow. 

On Saturday, Messrs. Randolph, Elder, and Company 
launched from their shipbuilding yard at Fairfiei1, Govan, the 
Cormoran and Heron, two steamships, each of 109 tons builders’ 
measurement, and each of 30-horse power (nominal), of the fol- 
lowing dimensions :~--‘* Length over all, 90ft.; breadth, 16ft.; and 
depth, (moulded), 9ft. The Cormoran and Heron have been built 
to the order of the Ocean Fishery Company, Bordeaux, and are 
intended for deep-sea fishing off the coast of France. Their 
engines, which are being supplied by the same firm, are upon their 
patent double-cylinder expansion principle, fitted with surface 
condensers and superheaters. 

There was launched on Wednesday, by Messrs. J. and R. Swan, 
Kelviadock, an iron screw steamer of 500 tons burden, intended 
to be employed in the Mediterranean trade by Messrs. Burrell 
and McLaren, of Glasgow. ‘The vessel, which was named the 
Fitzwilliam by Miss Burrell, Bowling, measures 160ft. keel, 20ft. 
beam, and 12ft. Gin. deep, and is specially adapted for stowing 
heavy machinery or locomotives. 

Mr. Lavid Law, the sole partner of the very extensive iron- 
foundry business carried on for many years under the firm of 
Thomas Eddington and Sons,’is now a bankrupt. He stopped 
payment some cime ago, and it was thought that he would have 
carried a private settlement, but, owing to some objecting 
creditors, sequestration has been taken, and the firm appeare d in 
the Edinburgh Gazette of Tuesday. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 


Nortu-Eastern District: Z'rial Trip of the Sunda: Steam Ship" 
building and State.of Trade; The Wear: Pile, Spence, and Co.: 
Northumberland Central Railway, &c.—Svate or TRADE: South 
Yorkshire: Cleveland: Shefficld: Leeds —SovtTh YORKSHIRE 
RAILWAY. 

As regards the north-eastern’ district, we may note that the 

Sunda, a fine steamer completed by Messrs. Richardson, Denton, 

Dusk, and Co., for the Peninsular and Oriental Steam Navigation 

Company, has made a favourable trial trip. ‘The Sunda is the 

second vessel which the same firm has supplied to the same com- 

pany. It is rumoured that Mr. Ralph Ward Jackson and Mr. 

Pymen are about to purchase the steamers of Messrs. Pile, Spence, 

and Co., to run between Hamburgh and other continental towns 

and the Tees. It is also stated that the scheme for making a coast 
line between Newcastle and Middlesbro’ will be revived next season. 

The builders of iron ships and tugs on the Tyne have been obliged 

to partly lay their new work in, through a scarcity of iron plates; 

but as there is no limit as regards time in the contracts for finish- 
ing the new vessels on the stocks, masters are easy about the matter. 

tepairing in the tug trade on the Tyne is brisk, as boats are coming 
from north and south to be overhauled. Messrs. Leslie and Co., 
iron shipbuilders, Hebburn Quay, put up a notice for a reduction 
of wages last week, and some of the men turned out, although 
part of them came back. Messrs. Redhead, Softley, and Co., who 





ming the south outlet. The new dredger will be put to work 
forthwith to lift the rock which has been blasted at that point. 
The work at this dock, it is expected, will night and day 
next spring for the purpose of facilitating the opening. A litigation 
between Messrs. Boleckow and Vaughan, and the limited liability 
company to whom their works were sold, will now be terminated, 
the arbitrators recently appointed having fixed the value of the 
—— —— Messrs. Bolckow Vaughan at £955,000. 
he original uation of Messrs. Armstrong and M’Kenzie 
amounted to £808,000. The excess now awarded to Messrs. 
Bolckow and Vaughan amounts, therefore, to £147,000. At an 
adjourned meeting of the creditors of Pile, Spence, and Co. 
(Limited) it was stated that, owing to the enormous extent of the 
business and the number of details, the committee of creditors 
and shareholders appointed at the last meeting were unable to 
roduce a report as to the financial standing of the company. 

é provisional liquidators said that ments had been made 
for completing most of the contracts, and one vessel had been 
launched since the last meeting. The present, however, was not 
a good time to throw the ships of the company on the market. It 
was nece , in order to pay the creditors and obtain a dividend 
for the shareholders, that the contracts should be completed. 
This view was generally taken by the meeting, but another ad- 
journment took place. 

On Saturday a circular was issued g the suspension of 
the firm of Messrs. R. Morrison and Co., of the Ouseburn, New- 
castle. Taking the buildings and machinery of the firm at the 
assumed value put down in the circular, the estate shows a surplus 
of about £30,000. The creditors secured amount in round numbers 
to £38,000, the security being a mortgage on the factory at Ouse- 
burn; the unsecured creditors on acceptances and open accounts 
amount to about £34,000. Not long ago the firm added a new 
branch of business to its operations, a large and expensive plant 
having been laid down for the manufacture of locomotive engines. 
An important order for a number of these engines was accepted 
from a continental house, and at the time of the stoppage the order 
was partially executed. It is believed that the expenditure thus 
incurred, superadded to the recent stringency of the money market, 
has caused the firm to succumb to a temporary pressure. 1t is 
calculated that the Central Northumberland Railway will be 
carried out for less than £6,000 per mile. At the annual meeting 
of the Hartlepool Gas and Water Company the dividenc 
announced was at the rate of 6} per cent. per annum. Applica- 
tion is to be made in the ensuing session for powers to increase the 
capital of the company to £200,000. 

n the South Yorkshire district there has been a fair average 
demand for house coal from the district around London, and a 
great push was made to get an increased supply forward before the 
dist ult. This is owing to an increase of wagon rate which came 
into effect on the Ist of September. The winter rates, which have 
been reduced by the Great Northern during the summer months, 
have again come into operation. For steam coal to Goole and 
Keadby, for Hull and Grimsby and coastwise, a good trade has 
been done, particularly for nut coal, which has now become an 
article of increased demand for export to the Continent. In the 
Cleveland district Messrs. Bolecklow and Vaughan have arranged 
with their Eston men, and have started six furnaces on the same 
terms as those adopted at Clay-lane. Five furnaces, belonging 
to this firm in the same place, will not be relighted, though, had the 
notices been accepted, they would not have been stop Messrs. 
Jones, Dunning, and Co. have blown out one of their furnaces. 
Messrs. Gilkes, Wilson, Pease, and Co., have only started two out 
of their seven furnaces; so that about a dozen furnaces have been 
blown out, and will not be started again until trade is much better 
than it is likely to be for a long time. Messrs. Hopkins, Gilkes, 
and Co. have arranged with their men at tonnage rates, giving 
above 10 per cent. reduction. The inquiry for pig iron is very 
slack, and hence it is expected that stocks will rapidiy increase 
now a portion of the furnaces are again in operation. Great caution 
is exercised in accepting orders, as heavy losses have been recently 
incurred in connection with several failures. The reports as to 
the prospects of the trade are very unfavourable. Rumours are 
afloat as to still further curtailment in the demand for plates, while 
the inquiries which are actually finding their way into the district 
are of a rary description. No remarkable revival of the trade 
is expected before next spring at the earliest. The South York- 
shire iron trade, which for a considerable time past has been in a 
rather depressed state, is now showing symptoms of improvement, 
and during the past week the out-put has ows much larger than 
usual, At Elsecar the puddlers are working full time, although 
some of the other branches are not doing so much. At Milton 
the men who struck against the introduction of Wilson’s smoke- 
consuming furnaces have resumed their work, and no further 
opposition to them is expected. All the furnaces at Milton and 
Elsecar are to be altered on Mr. Wilson’s principle. There has been 
little improvement in the trade of Sheffield. There is a little 
revival, however, in the home markets, but as yet the orders are 
small, though the reports indicate a fair winter demand for 
descriptions of goods. e late mails from America have 
brought fewer orders than was anticipated, but most of the 
—— houses in that market are still fully employed. The 
Canadian fall orders have, on the whole, been moderately good. 
From other markets orders are still small. There has been a 
rather better demand for armour-plates, and the other war 
branches are moderately good. There has been a fair amount 
of activity in the steel and railway branches. Most other branches 
are languid. 
the iron, machine, and engineer tool trades of that town and district, 
observes :—‘‘ The iron trade generally is quieter, and compara- 
tively few orders have been received, especially for shipment. 
The state of the money market during the past three months has 
to some extent induced buyers to hold off, and it will probably be 
some short time before the trade entirely recovers from the effect 
of the panic. The machine makers continue in much the same 
state as before. The engineer tool makers are in full work, but 
there have been few orders received during the month, although 
the past ten days have proved better in this respect than the 
earlier portion of the month. The loconiotive makers are still 
busy; the makers of railway plant are quieter. The cut nail trade 
has been dull.” 

The Thorne extension of the South Yorkshire Railway is to be 
opened on.Monday. The line will open anew route to Grimsby 
from the. West Riding and South Yorkshire coalfields, and from 
Manchester and Liverpool, and it forms that. portion of the new 
route-from Doneaster to Hull which was to be made by the South 
Yorkshire Railway, the remaining portion from Maud’s Bridge to 





The Leeds Chamber of Commerce, in reporting upon | 





Staddlethorp, near Hull, to be completed by the North-Eastern 


Company. 

Ga Ticeday Tash arguw wtee steamer named the Thames, built 
for the Stockton and London Steam oo 

Pearce and Company of took 

cipal dimensions are 160ft. 
hold. The engines, which are 
acting kind, are of 70-horse power nominal, and were built and 
fitted on board by Messrs. James Bennie and Company, of Glas- 
gow. ‘they comprise all the modern improvements in construction, 
such as superheating of steam, &c. The trip was highly satisfac- 
tory in all respects as regards and speed of ship. 
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PRICES VOTRE OF METALS. 


















18 
CopreR—British—cake andtile,| £ s. d. £8. d| £3 d. £58. d, 
per ton 86 0 0.. 89 0 0} 84 0 0.. 85 0 O 
89 0 0.. 92 0 0] 87 O 0.. 88 0 Oo 
91 0 0.. 0 0 0} 90 0 0.91 0 0 
96 0 0. 0 0} 94 0 0..95 0 0 
8 0 0..93 0 0] 88 0 0.. 90 0 Oo 
000... 000 000.000 
Cake ..scccceseseee | 80 0 0.. 82 9 0) 80 0 0.. 0 0 0 
Slab. for prod. 96 per cent. ..| 82 0 0.. 0 0 0| 7710 0.. 78 0 0 
YELLOW METAL, per lb. ..-0.| © © 7 O 083] O 07}.. 0 08} 
TRON, Pig in Scotland, ton......| 215 0 cash 216 6 cash. 0 
Bar, Welsh, in London ......| 7 9 0.. 715 0} 715 0.. 8 0 0 
Wales........| 6 0 0.. 615 0} 7 0.75 0 
Staffordshire..| 810 0.. 815 0| 810 0.. 815 0 
Rail, in Wales .........0..-.| 515 0.. 6 0 0| 700. 75 0 
Sheets, singlein London ....| 1010 0.. 0 0 ©) 1010 0.. 1015 0 
Hoops, first quality..........| 910 0.. 915 9} 910 0.. 915 0 
N 810 0.. 815 0} 810 0.. 0 0 0 
DOE. cococccdcccececccs | 10 10: 0. Th. & Bi BS MS 6... 18 8 © 
LEAD, Pig, Foreign, per ton.... | 19 10 0.. 0 0 ©] 1810 0.. 1815 0 
English, W. B.......++. 22:10 0.. 22:15 0} 20 5 0.. 2010 0 
Other 20 0 0..20 7 6) 19 0 0..19 56 O 
Sheet 210 0.. 0 0 01 2000.. 000 
Shot, patent.... 240 0.. 0 0 0} 2210 0... 0 0 0 
or 22 0 0.. 0 0 0) 20015 0. 000 
White, dry...... 32 0 0.. 8210 0| 26 00.. 000 
ground in 30 0 0.. 322 0 0] 2610 0.. 0 0 0 
Litharge, W.B. 2415 0..25 0 0| 23 00.. 00 0 
QUICKSILVER, per bot. 619 0.. 7-0 0} 8 00. 000 
SPELTER, Silesian, per ton 2010 0., 2015 0} 2110 0., 2112 0 
English sheet ........ 27 0 0.. 0 0 0} 27 00. 000 
White zinc, powder....... 000... 00 0 00 0.. 0 0G 
STEEL, Swedish faggot ........| 9 0 0.. 0 0 0] 16 0 0., 0 0 0 
KOZ ccccccccccccccccccccses| 9 O 0... 0 O O} 15 0. 000 
TIN, Banca, per ton ..........| 4 3 0.. 4 310} 411 0.. 412 0 
Straits, fine—cash ..........| 4 2 0. 4 3 0) 4810. 49 0 
Prompt 3 months ........| 4 5 0.. 0 0 0} 410 0... 000 
English blocks .......+ 460... 8 8 0} 412 0... 4140 
Bare ccoccccccccccccccces | 4 7 Oe 4 9 9}. 413 @.. 415 0 
Refined, in blocks..........| 411 0.. 0 0 0} 417 0.. 418 0 
TINPLATES, per bx of 225 sheets 
IC COBC. co cccccccccccccccccs 40. PTO VRSCA 42 88 
IX ditto. .rccccccccccccccces 330 6...1313 OF 18 6. § 9 8 
IC charcoal wevcccvccccccece 338 6. 2113 9| 1866. 1 9 @ 
TX dittOccccccccccccccccccce 118 0.. 119 O|] 114 6. 115 0 














PRICES CURRENT OF TIMBER. 

















1866. 1865. | 1866. | 1865, 
Per load— -£ &|£ 8. £ 5. || Perload— £s£uhe és. 
Teak «cecccccccees 10 011 0/12 0 13 10 || Yel. pine, per reduced C. 
Quebec, red pine .. 3 5 415] 310 415 || Canada, Ist quality 17 10 20 0 18 020 0 
yellow pine... 215 310) 215 315) 2nd do... 121014 0 13 01410 
St. John’s N.B.,yel.. 0 0 0 0} © O O O || Archangel, yellow. 12 913 0 13 101410 
Quebec,oak, white.. 5 0 510) 5 5 6 0) St. Petersburgyel.. 1010 12 © 11 013 0 
birch...... 4 5 415] 310 410// Finland ....... 8 010 0) 8 G1010 
Memel.........-.5 0 0 0 0} 0 0 O O|| Memel .......... 0 0 0 (|10 015 0 
elm . 310 5 0/310 56 O | Gothenburg, yel. 9 01010) 10 O11 0 
Dantsic, oak . 310 6 0) 3 5 6 5) ite 8 0 4 0} 9 O 910 
fir... 2 5 310} 215 310 || Gefle, yellow...... 10 01010 101011 J0 
Memel, fir 3 5 310/ 310 4 0 || Soderhamn ...... 9101010) 9IOll @ 
Riga .....+ 3 5 310! 3 5 & 10 || Christiania,perC. 
Swedish ... 2 0 210} 210 215)|| I8f.by3 by 9418 022 0 18 023 0 
Masts, Queb rd. pine 610 810) 610 8 10) sone a 
Lpine5 0601/5060 eck plank, Dnt. 
Lrg mod i 000 0| von bin. f 914 2 4] 014 1 8 
Lathwood,Dantz.fm. 5 0 6 0| 710 8 0 || Staves, per standard M. 
St. Peter’s7 0 8 0] 810 9 10 || Quebec, pipr...... 80 085 0) 60 065 0 
Deals, per C., 12ft. by 3ft. 9in. mé puncheon 20 021 618 OW O 
Quebec, whtspruce 13 1" 19 0/14 0 '| Baltic crown » 
StJohuwhe spruce 18 0 1310/13 015 0|| pipe...  } 2000 210 0j200 0 230 0 











TUNNELLING THE MIssIsstppI.—The consent of the American 
Congress is about to be solicited to construct a tunnel under the 
Mississippi at St. Louis, as such strenuous objections have been 
made to the erection of a bridge over the river. The tunnel will be 
three quarters of a mile long, is proposed to be finished in three 
years, and estimated to cost three millions of dollars. 


WoMEN EMPLOYED IN THF MANUFACTURES.—In the United 
Kingdom they may be numbered as a total at 802,900, of which 
the principal sections are as follow:--Cotton manufacture, 
259,074; woollen, 99,304; silk and ribbon, 71,527; lace, 45,107; 
straw, 44,228; gloves, 22,271; hose, 21,453; earthenware, 11,934; 
and in nail making, 10,761. 

THE LATE CLERK OF THE PATENTS.—Edmunds, the late Clerk 
of the Patents, has lately printed a statement, we presume for 
private circulation only, beginning with the words, “I am a 
ruined man,” and full of matter of the most libellous character, 
attacking nearly every one who has ever come into contact with 
him. Each part of this statement, as a measure of precaution to 
the printer, is signed by his name. He most especially attacks 
the late Mr. Hindmarch, Q.C., who was one of the gentlemen 
appointed by the Government to investigate his accounts. 


AMERICAN IRON MANUFACTURE.—As English manufacturers of 
iron are beginning to feel the effects of the competition of the new 
Cleveland iron district, the following statistics respecting those 
works, quoted from the Scientific American, may not be uninterest- 
ing :-—“‘ In 1860 there was not a furnace or rolling mill, nor forge 
nor foundry in Cleveland ; now there are twenty-one, having an 
aggregate capital of 3,000,000 dols., an aggregate capacity of 


| 60,000 tons per year, giving employment to 3,000 men, whose 
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total wages last year were 1,080,000 dols. There arein process of 
erection other iron and steel works which will increase the product 
nearly one quarter for the year 1866. Theironisall obtained from 
the Lake Superior mines. 


THE TRADE OF NEW YoORK.—-The New York exports for the five 
months ending May Ist, 1865, amounted to 127,367,973 dols., 
29,891,174 dols. of that sum being in specie and bullion. The im- 
ports were 140,666,379 dols., or more than the exports by 
13,298,406 dols. The carrying trade of New York for the five 
years ending with 1861, amounted to 1,644,000,000 dols., over 
1,000,000,000 dols., of which was done under the American flag. 
During the next four years out of the 1,700,000,000 dols. of the 
foreign trade of the city, 1,300,000,000 dols. was carried under 
foreign flags. There are now 900 railway companies in America, 
controlling 32,000 miles of railroads, constructed at an average 
cost of 40,000 dols, per mile. 


AccIDENTS IN CoaL MrveEs.—It should never be forgotten that 
nearly one thousand lives are annually lost in the collieries of 
Great Britain. It nevertheless appears, according to Mr. George 
Senior, that there has been a diminution of accidents in coal 
mines since the appointment of Government inspectors. He 
stated before the British Association, that under the .operation of 
the mining Acts fatal accidents from explosion had fallen from 
114 .per 100,000 men employed to 57; that accidents from 
falling coal had fallen from 171 to 150; accidents in shafts from 
100 to 54, and accidents from miscellaneous causes from 100 
to 94. He adduced statistics to show the magnitude and 
importance of the subject. There were 307,542 men and boys 
employed in and about collieries, and the quantity of coal pro- 
duced was 95,000,000 of tons annually. The extent of coal exca- 
vated was equal to about thirty miles square, 5ft. thick. One life 
was lost in every 354, and the life lost was one to 110,000 toiis. 
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RAISING THE ATLANTIC CABLE. 


Tus star of ocean telegraphy is in the ascendant. For- 
tune’s wheel has at last come right spoke eee for 
the Atlantic cable companies. The electric telegraph and 
its wonders have long formed a favourite illustration of 
the wonders which man can accomplish ; but the illustra- 
tion has been so freely used by popular writers on science, 
and careful trainers up of oak the way it should go, 
that it has lost all its force. I 
anything of the telegraph at all, begin to look upon it as 
a very common-place affair—an institution not displaying 
much more genius than a Hansom cab or an eight-day 
clock. Science gluts us with wonders until we begin to 
take all things as a matter of course. There are men 
who will “— the whole enterprise which has resulted in 
the establishment of two lines of cable across the broad 
Atlantic as a mere commercial speculation ; and there can 
hardly be a doubt that the merit of the work and the 
magnitude of the difficulties overcome can only be appre- 
ciated by a few. Yet the feat performed this year by the 
Atlantic squadron is none the less unique—none the less 
remarkable—none the less worthy of ing recorded for 
the benefit of generations yet unborn. It has been a 

t work greatly done, and many years must elapse 
Cin we shall meet with a parallel instance of the power 
which men possess of overcoming apparently insurmount- 
able obstacles, when indomitable resolution is backed up by 
what it is the fashion to term “the resources of science.” 
Three weeks ago we published Mr. Deane’s diary of the 
great ship’s voyage to Heart’s Content. That the object 
with which she sailed had been accomplished was known 
in England days before the diary had reached our shores. 
One fortnight later we had the pleasure of recording the 
recovery of the cable of 1865 from the depths of mid 
ocean, and we now print in another place the fullest parti- 
culars of the squadron’s last eventful cruise which have as 
yet been given to the world. It is possible that this, Mr. 
‘Deane’s second diary, will be amplified, tinted, and polished, 
that it will yet form the groundwork for many es of 
sensational writing—for science has its sensational litera- 
ture—but it is questionable if much can be added to in- 
crease the value of the report, or if any amount of word 
painting can invest the facts it details with a greater 
interest than they are calculated to excite now as recorded 
in Mr. Deane’s simple narrative. 

As the facts stand, all that can be deduced from them 
may be summed upin a fewwords; but the deductions are 
not, therefore, the less interesting. It has now been 
demonstrated that by the use of proper gear, a cable of 
sufficient dimensions to satisfy all practical purposes, may 
le raised from a depth of 1,900 fathoms, or somewhat more 
than two miles ; whether a cable can be raised from much 
greater depths than this remains rather more problemati- 
cal than ever. Of course no well informed man in pos- 
session of his senses would now maintain that a cable 
might not be raised from a depth of five miles; but the 


experience of the telegraph squadron goes to show that, 


the difficulties encountered in dealing with depths of 
even two miles are so great that it would be unwise 
to anticipate that because this cable has been re- 
covered, another could with certainty be raised from 
the greatest depths known to exist in the ocean; yet 
it is highly probable, judging from all past experience, 
that the operation of picking up cables will form an 
item in the working expenses not only of the present 
but of any future company which may undertake 
to span the Atlantic. Success makes men confident, and 
we have reason to believe that should the present cables 
last for twelve months, schemes for submerging man 

others will be brought before the public, and routes will 
be proposed on which—granting that cables can be laid 
—they could never be recovered. Thus we find that 
the strain on the dynamometer, due to the weight of a rope 
and grapnel competent to the picking up of the present 
cable, was seven and a half tons or thereabouts. This 
was raised by the motion of the ship to nine tons—in 
other words, the frictional resistance of the water was 
great enough to impose an additional strain of one and 
a half tons before the cable was hooked. With every 
increase in the depth t’ is resistance will be increased, and it 
might ultimately rise o such a pitch that no rope capable 
of raising the cable: uld be manufactured of sufficiently 
moderate dimension to render it manageable. It is also 
evident that unless _ bight of the cable can be lifted from 
the bottom in sever: places at once it cannot be brought to 
the surface, for reasons long since fully discussed in our 
pages. Buoying, therefore, is quite’ as important as 
auy. one of the final operations. The entire task 
must, in a word, be accomplished by stages. The failure 
of any one endangers all the rest, and with each in- 
crease in depth the difficulties to be encountered are 
considerably increased, inasmuch as the length of the bight 
to be buoyed must be increased and the number of buoys 
ae multiplied. ‘Projectors of future cables 
will do well to keep these facts, and. facts such as these, 
carefully in view. The precise strains at various depths 
met with, between August 9th and September 2nd, 
will no doubt: have been carefully recorded, and much 
valuable information. thereby stored up for our future 
guidance. Until all this and much more is placed before 
us it will be impossible to establish any connected theory 
of the resistances to be overcome, or any very clear notion 
of what constitutes the very best system of dragging for, 
and raising, cables. But we know enough to be able to 
form surmises which are probably not far from the truth ; 
and one of the most accurate of these is, we think, embodied 
in the statement that the necessity for multiplying the 
distinct stages required for raising a cable successfully 
will tell seriously against all attempts to raise one from 
excessive depths, 

Possibly the most remarkable statement yet made is 
that the cable is quite sound as well in the sheathing wires 
as in the gutta percha insulation. No one anticipated the 
decay of the latter, but the corrosion of the former had 
been confidently reckoned upon by those best versed in 
ocean telegraphy. We shall not be far wrong if we assert 


Even children who know | 


| that the perfect soundness of the sheathing wires, spoken 
| of by Mr. Deane, is a circumstance almost without a parallel 
| in the annals of telegraphy. It may of course be asserted 
| that Mr. Deane had no very good opportunities of examining 
the cable, and that it is therefore possible that he may, in 
| all honesty of purpose, have ted the excellence of 
| its condition. We have against such a theory the definite 
| fact that the cable was sound enough to bear being brought 
| to the surface. How the fact is to be explained remains to 
be seen. Pure water has a powerful solvent action upon 
iron; whether the presence of free airaccelerates this action 
or not it is not very easy to say. Were it certain that free 
air is necessary to the corrosion of. iron, it might be 
urged that at great depths air was not present, being 
expelled by the pressure. It has also been that the 
water which rests at the bottom of the Atlantic may have 
remained absolutely undisturbed for countless and 
that, therefore, it differs in its properties from the waters 
with which we are acquainted. is theory we may dis- 
miss with a smile. more valid explanation of Mr. 
Deane’s statement lies in the fact that the progress of cor- 
rosion is greatly augmented by a change in the cor- 
roding fluid, or, in other words, by a current which at 
once brings fresh oxygen to act upon the iron, and washes 
away the rust as it is formed. It appears that at or 
about the place where the cable was raised, no current exists 
at the bottom of the Atlantic, and it is for chemists to 
determine whether it might not be possible that, a certain 
amount of corrosion having taken place, the stratum of 
water in immediate contact with the iron would lose its 
powers of doing further mischief, and act the part of a 
protecting sheathing, serving to keep off the contact of water, 
fresh as regarded its powers of oxidation. It may seem 
strange thus to speak of a mobile fluid as though it were 
absolutely feonaliiie ; but it is certain that if no current 
exists at the bottom of the Atlantic the particles of fluid 
which now rest on any given square inch of mud or 
silt have so rested for centuries, and under such condi- 
tions the particles first brought into contact with the cable 
would remain in contact with it to the end of time; the 
entanglement of the fluid with the fibres of the hempen 
covering tending to bring about the same result. In 
all this we assume that the statement that the cable is as 
sound as when submerged is perfectly correct. It may, 
of course, yet appear that Mr. Deane has been mistaken ; 
and in support of this view we may cite the experience 
of the 17th of August, when the cable broke at the grap- 
nel, under the Great Eastern’s bows, and that of nine 
days’ later, when the Albany hooked and broke it. It 
is to be observed, too, that the cable had a considerable 
margin of strength, and it is quite possible, therefore, that 
corrosion had pro d to some extent, although not far 
enough to prevent it from being raised. 

The expense of the entire operation has been very con- 
siderable ; the precise figures will possibly never be made 
known. The squadron was virtually engaged in the trsk 
— the 9th of August to the 2ndof September. Durin 

his.time an immense deal of dragging and grapplin al 
cruising was done. The reward was, of course, perfect] 
commensurate; but it is certain that this kind of | 
could not be often repeated without telling severely upon 
dividends. The cable was worth recovering at almost any 
price, if only to.prove that no future attempt to lay one 
need prove hopeless under any circumstances which it is 
conceivable can occur under proper regulations. But it is 
well to avoid attaching an undue commercial importance 
to the event. The fact that a cable has been recovered, 
after lying submerged for twelve months, of ‘course 
strengthens the hands of the company enormously, and 
cannot fail to tell in future operations upon the Stock 
Exchange. Still it is better to regard the process as a 
means 0 eee hope in a practical shape, rather than 
as a certain method of recovering a lost property of enor- 
mous value. Dragging for cables may yet be reduced to a 
distinct business, and had the cable been recovered before 
the panic knocked company-making on the head, it is not 
improbable that the prospectus of a “Cable Recovery Com- 
ey: might subsequently have proved very attractive. 

nder any circumstances the operation must be regarded, 
however, as one involving the expenditure of so much 
time, talent, energy, money, and, above all, patience, that 
the best wish we can express in favour of the Atlantic 
Cable Company is that they may never again have to raise 
one of their cables, 
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M. MvzSELER, the well-known Belgian engineer, is dead. A 
testimonial was about to be presented to him. 

SouTH KENSINGTON MuSEUM.—Visitors during the week ending 
8th ee, 1866 :—On Monday, Tuesday, and Saturday, free 
from 10 a.m. to 10 Aw 8,204; on Wednesday, Thursday, and 
Friday (admission ) from 10 am. till 6 p-m., 1,277; total, 
9,481; average of corresponding week in former years, 11,407; 
total from the opening of the museum, 6,292,336. 

THE CORRELATION OF PuHysiIcaL Forces IN THE WORKSHOP. — 
In the course of an address delivered last week to the working 
classes at Nottingham, Mr. Grove remarked that ‘‘there were 
certain general ples which underlay the use of scientific ap- 
pliances in manufactures which ought to be better known by those 
who were in that way en; In going about the town, much 
as he admired the beautiful sights he witnessed, he was distressed 
by some thi = — was De confounded noise of their 
machinery. represen a itive loss of power. 
Watches were not iy melo to tek loul ; in ovary best 
friction was sought to be lessened; and the more oilily, the more 
noiselessly they could work their machinery, the less power they 
would waste. So again with their boilers, they should wrap them 
in wool, treat them as infants. They did not want to give heat to 
the planets by radiating it out from their boilers in “ye 
Let them make the most of their fuel, and economise not only the 
labour of their hands, but also that of their machinery. Another 
matter of importance was the question of cultivating taste in the 
design and selection of patterns. In London shop-windows he had 
often been struck with the sight of two articles side by side, both 
made of the same material, and of the same intrinsic value in that 
sense, but one would be worth, say half-a-crown, and the other 
pounds, the difference being ca‘ wholly by the superiority of 
the taste shown. They might ee upon it that if taste was 
not cultivated by those who employed ed superintended it, 
and rendered it, we should fall behind in the international trade 


— 








with other countries. Nor must they, in this respect, rely only 
upon what was new; they should avail themselves also of what 
| Was most elegant and beautiful in ancient times. fixe, 





LETTERS TO THE EDITOR. 
We do not hold ourselves the opini 
(We do not fae ae opinions of our 





RUSSELL’S WHEELS. 
Sm,—In your im of the 17th inst., page 115, is an 
illustration of a wheel patented by Mr. Russell, and I observe in 


last week’s number two letters referring to the same. I therefore 
to inform you that i fire-engine, 
“* Princess of ales,” for the trials in 1863, I made the wheels with 
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together, and Russell’s, although forming both stock and box, or 
bush, only provides for thejshrinking of the. spokes sideways, but 
in my wheels the spokes terminate in a diamond or lozenge 
end, so that when the screws are tightened the spoke is jammed 
on all four sides instead of only two. The accom sketch 
FIC3 will show my of construo- 
tion, and the wheels themselves 
may still be seen on the engine at 
the Tooley-street station of the 
Metropolitan Fire Brigade. They 
have several new spokes 
during the three years,they have 
. been at work, but have always 
been — at much less cost 
than ordi whee! 

Fig. 1, section of stock; Fig. 2, 
front view of stock; and Fig. 3, 
elevation. 

A, axle; B, main piece forming 
the box, and having a reservoir 
X, X, for grease; C, front of 
stock; D, brass cap; E, E, bolts; 
F, F, F, sockets for spokes. 

If not encroaching on your advertising space, I would state that 
ei ther the stock or complete wheels are manufactured and suppliea 
by, W. Roberts. 
Millwall, Poplar, E., London, August 28th, 1866. 








INDUCTIVE EMBARRASSMENT IN TELEGRAPH CABLES. 


©1r,—If Mr. Laming ever takes the trouble to verify by experi 
ment the sanguine conclusions put forward in his le y com- 
munication which appeared in THE ENGINEER of the 24th ult., he 
will, I have no doubt, find ample reason to alter his opinion as to 
the efficacy of the means he proposes for obviating the re tion 
of signals in submarine wires. The su ion made your 
correspondent is by no means new, the value of the idea ha 
long since been practically investigated by Mr. Latimer Clark ana 
other electricians. But it has not, I believe, yet been shown that 
the charging capacity of a cable constructed and worked as pro- 
posed must, of necessity, instead of being nil, be greater ps 
that of a simple wire without the insulated conducting cylinder, 
the weight of insulating material being in both cases the same. 
And, although every telegraphist, probably, is aware of the uni- 


versal applicability of the formula (2 = : ) for static charge 


(which admits only of apparent exceptions), and will perceive its 
almost obvious ings in the present case, it may be of interest 
to illustrate the fact above stated by a particular example. 

The following diagram may be taken to represent a transverse 
section through Mr. Laming’s proposed cable and its surrounding 
‘* earth,” © being the solid or stranded conductor, I the dielectric 
immediately surrounding it, C' the insulated hollow cylinder of 
conducting material, I' the external insulating envelope, and E the 
surrounding earth. It will suffice to deal with a given short length 
only of the cable in question. 


Fia.} 





Now, in order to determine the quantity of electricity which 
will become accumulated = © under any given conditions, 
we have only to give our attention to two —— viz., the dif- 
ference of tensions bet the duct and earth, or the 
tension of C’ that of earth being taken as zero, and the inductive 
resistance between C and earth. And in no case will the latter be 
affected by any c i i 
mes of which is o . ¢ 
C will assume a itive tension, giving 
if C be in contaslive eaten with earth (or any other conducting 
body of different tension) at any distant point; or, if C be insu- 
sulated, toa per tstaticcharge, the quantity of electricity being 
in both cases— and in any other onss in which © becomes charged 
directly proportionate to the initial tension, and inversely as the 
inductive resistance between C and earth. 

When one extremity of the cable is to earth, and O is charged 
directly by contact with the of a constant source, then, the 
total conductive resistance of the circuit being constant, the ten- 
sion of C (neglecting the fall of tensions 
le: of cable) will vary directly as that of the 
an Ree eS ee 
—taken in the degree of the fall of 

With a given tension, the 
portionate solely to the total inductive 
earth. This total resistance 








= 





resistances 
(of given specific inductive 











| 





192 








meter of Cas our unit of measurement, we may now calculate 
these resistances :— P 


d@ = diameter of C = 
= ” ” I =2 

d= ” ” C=3 
i= ” ” t= 


D 
R= resistance from 0 to Ct = log 5 = log 7 = 0301 
Be’, . C'to E = log D'= log 4 = 07125 


R + Ri = total inductive resistance = . . . 0°426 

The weight of dielectric in the given length of cable will be 
proportionate to the cross i area of the hollow cylinders 
of insulating material, or to 

(D? — @ + Dy? 2) X 0°7854 = 7°854. 
hl a i gemelpee pe Fo  ereet ie 
manner wi same wei insulating material, 

in the second figure, * 


In this case, 
ik pA tn sehen 
— TRA + Be 1 . 
- 0°7854 ah 
D = 4/118 = 3358, 


And the inductive resistance R = log oes = 0°526, being con- 
siderably higher than in the former case. 

I will, with permission, conclude by quoting what has been 
stated by Mr. Latimer Clark in reference to the present problem, 
which is, perhaps, of some importance in certain of its ings :— 

“The idea has sometimes existed that, by placing two 
wires, A, B, in the same core, and charging one positively at the 
same time that the other is ch negatively, their mutual 
action will prevent the effects of induction; this is, however, not 
the case.” ‘‘If A could be entirely surrounded by a number of 
wires B, B, B, B, so closely as to shield it altogether from the 
inductive action of the earth, and these wires were charged at 
— point along the line, and at every successive instant 
to the same tension and with the samme electricity as A, then 
we should do away altogether with induction in A. The 
charge of electricity would pass through A instantaneously. 
This may be done by surrounding A with an insulated tu 
of wires, and the —— tube simultaneously with the same 
electricity as A. But this idea has no more practical value than the 
former, for we have even greater difficulty in charging the tube to 
the proper tension than in charging the wire, on account of its 
inductive surface. Neither is it of any use to charge the tu 
and leave it permanently charged, either with positive or negative 
electricity, for, whatever the charge of the Sika. the changes of 
tension of A would be as t with respect to it as in to 
the earth; and wherever there are changes of tension, or wherever 
there is difference of tension, there will be equivalent changes 
and amount of induction. For example, if the tube be charged 
positively, either from one end or throughout its whole length, 
the charge would cause an equivalent disc’ to take place out 
of A, exactly equal to that which A itself would have sustained 
with the same tension, and this charge has to be restored to A 
and taken out again at every signal, to precisely the same extent 
as if B had been absent.” TELEGRAPH ENGINEER. 





THE PNEUMATIC OR BESSEMER PROCESS. 

S1z,—The objects of the British Association are professedly the 
advancement of the arts and sciences and the diffusion of know- 
ledge, and nothing has tended more to elicit truth or to e 
error than controversy rationally carried on ; I cannot, therefore, 
understand why Lord Wrottesley should have been so filled with 
virtuous indignation at the introduction of controversial matter 
into my paper on the pneumatic "gee read at Nottingham last 
week, and the inconsistency of his lordship’s animadversion be- 
comes more apparent when we learn that the reading of my paper 
was deferred in order to give Mr. Bessemer—“ the only man in 
the world able to answer my statements”—an opportunity to 
attend and enter into controversy. And it is certain that Mr. 
Bessemer must have been furnished with a copy of my paper by 
the committee or otherwise, with a view of enabling him to enter 
into controversy, and, at all events, informing him that I was about 
to have a paper read at the meeting. It appears to be a very high 
compliment to pay to my abilities when it is publicly stated that 
Mr. Bessemer is the only man in the world who can reply to m 
statements before the ¢lite of the scientific and philosophical world. 
Now, as regards Mr. Bessemer’s remarks upon my paper, I think I 
am able to convince him that in some points he has been misin- 
formed, and that in some others he has adopted erroneous vie 
and I now — to do so, disclaiming all personal feeling, an 
desiring only that right conclusions may be arrived at upon an 
interesting question, and I invite Mr. Bessemer to respond, and if 
he can show me to be in error I shall frankly admit it. 

Apart from any private consideration, the discussion must throw 
some light upon a subject of the deepest national importance. 
First, then, Mr. Bessemer has stated that Mr. Heath, residing 
many years in India, became acquainted with the fact that Wootz 
steel owed much of its excellence to the presence in it of man- 

nese. Now I have been for nearly forty years familiar with the 

ootz ore of India, and have never discovered a particle of 
manganese in this magnetic ore of iron; moreover, the analysis of 
Wootz steel by the late Mr. Henry—the most scrupulous and 
exact of analysts—gives not an atom of manganese. ( Vide p. 775 
of Dr. Percy’s ‘‘ Metallurgy.”) 

Mr. Heath was one of my father’s most intimate friends, and 
always consulted the latter on metallurgical points, though he 
seldom followed his advice, being somewhat o inionated. I have Mr. 
Heath’s correspondence with my father, and with myself latterly, 
and Mr. Heath states in his letters that he took the idea of his 
manganese patent from the experiments on oxide of manganese 
and iron made by my father, the details of which experiments 
appeared first in the “‘ Philosophical a gr and subsequently 
in my father’s “‘ Papers on Iron and Steel.” (Vide pp. 750 to 777.) 
Mr. Heath laid his patent process before my father and asked his 
advice. That advice was to patent the use of oxide of manganese, 
and not carburet of ese, but, unfortunately for himself, 
Mr. Heath did not adopt this advice, and his patent was lost in 
consequence, 

Carburet of =a, as prepared by Mr. Heath, was obtained 
by intimately mixing oxide of manganese and pitch, coal tar, or 
other carbonaceous matter, and melting mixture in small 
crucibles at an intense heat. Allattempts to produce the so-called 
carburet of manganese by melting the mixture in large crucibles 
—such as cast steel melting pots—proved abortive, as the mixture 
could not be reduced on this large scale. The substance Heath 
obtained was not an atomic compound of carbon and manganese, 
and therefore certainly was not carburet of manganese, though 
improperly called so. The addition of this substance or compound 
to cast steel spoiled its quality for tools, though it facilitated its 
welding. hen the elements of Heath’s carburet were introduced 
into the melting pot in place of the product of these elements, the 
results obtained were better than with the product itself; and, 
lastly, when all admixture of carbon was who ly dispensed with, 
the results were excellent, anci far superior to any previous results 
obtained, either with the carburet itself or with its elements. 
Thus Heath committed an egregious blunder when he claimed the 
use of carburet of manganer,e in place of simply oxide of manganese. 
Mr. Webster, of the Penns, near Birmingham, had, in 1827, 
obtained good results wit'h oxide of manganese and pieces of char- 
Goal, when no intimate > yjxture of the elements took place; and 





manganese, improperly so-called, claimed by Heath, is, in reality, 
By roen, ae use gs gear by that pend 
ple oxide of manganese, w e improver o! 
melted cast steel. v= : 
Mr. Bessemer has alluded to ten of my patents for using 
manganese as having been obstructive to his process.- This, I 
submit, is an error. In September, 1856, I took out four patents, 
Nos. 2168, 2170, 2219, and 2220, and these four, supposing them 
to have been all valid and practicable, were all I ever took out 
that could have in any controlled or obstructed the pneumatic 
process. Three of these four patents were speculative, and were 
Thomas Brown’s request, and under Mr. Hind- 
march’s advice, but contrary to my judgment, as I was well 
aware that two out of the three could do no good at all, as 
appeared upon trial, whilst the third could not even be tried, 
seeing that pure metallic manganese was not then, neither is it 
now, an article of commerce. There remains, then, but one 
patent process in place of ten to deal with, and that one is my 
patent process, No. 2219, dated 22nd September, 1856, in which I 
claim to improve malleable iron or seat manufactured under the 
pneumatic process, by adding to the said iron or steel, when in 
the melted state, a quantity of melted re and as this 
patent claimed the novel application of a known substance, 
namely, melted spiegeleisen, to iron and steel manufactured by a 
novel process, namely, the pneumatic process, rendering the iron 
and steel thus treated commercially valuable, there cannot be a 
shadow of a doubt of the perfect validity of this patent; whilst 
the value of my patent process itself is universally admitted by 
Mr. Bessemer’s licensees, one of whom thus expresses the follow- 
ing opinion:— 
August, 1866. 
Dear Sir,—In reply to yours of the 25th, there can be no question as to the 
value, and hitherto indispensable nature, of your spiegeleisen process in the 
manufacture of Bessemer’s steel. We believe that no good steel has ever been 
made by this process in any other way, and now it is the adopted principle, 
and one which enables us to manufacture the steel with as much certainty as 
we perform any other process in our manufactory.—We are, yours faithfully. 
To R. Mushet, Esq., Cheltenham. 


But Mr. Bessemer argues that my process for using spiegeleisen 
detailed in this patent,is identical with Heath’s process, an 
therefore that my patent was void. Let us examine: Mr. Heath 
says, ‘I claim the use of carburet of in any process 
whereby iron is converted into cast steel.” This claim was made 
in 1839, and therefore could only relate to the then known pro- 
cesses for the conversion of iron into steel, so it could not relate 
to a then unknown process, namely, the pneumatic process for the 
conversion of iron into steel. Grant for a moment, for the sake 
of argument, that Heath’s solid carburet of m ese is neither 
more nor less than my melted spiegeleisen, still, Heath’s claim 
could not invalidate mine; for he could have laid no claim toa 
novel and then unknown application of his carburet to a then un- 
known process for the conversion of iron into steel. My 
spiegeleisen patent was taken out as an improvement, not merely 
upon 8. G. Martien’s pneumatic process, but upon any other known 
pneumatic process for the manufacture of iron and steel, and this 
was ly mentioned in my specification. The application, 
therefore, of spi isen to Mr. Bessemer's pneumatic process 
was necessarily included in my patent claim. Ican most distinctly 
state that I never offered to Mr. Bessemer, or to any other 
party, my speculative patent for the introduction into pneumatised 
steel of pitch and oxide of manganese. This invention I well 
knew from the first was worthless, and the patent was only taken 
out to oblige Mr. Brown. Mr. Bessemer, therefore, is in error 
in stating that I ever lauded this patent process as a great inven- 
tion. It is also quite certain that I never made any offer of my 
spiegeleisen process to Mr. Bessemer, though he visited me at 
Coleford with the intention, I believe, of either purchasing it or 
becoming a licensee. At that time, however, I was pledged in 
honour to the Ebbw Vale Iron Company, and was, therefore, 
unable to entertain Mr. Bessemer’s propositions, which I would 
otherwise gladly have done, which I regretted at the time, and 
have since had greater cause to regret. The use of spiegeleisen in 
the manufacture of pot melted steel, even supposing it had been 
used prior to the date of my spiegeleisen patent, could not have 
invalidated that patent, because such an application would have 
been simply the use of a known substance to a known process of 
steel manufacture, in the ordinary manner, and not a novel appli- 
cation of a known substance to a novel process for the manufacture 
of steel. That spiegeleisen was not used in Sheffield in the manu- 
facture of pot melted steel at the date of my patent appears 
pretty conclusively established by the fact that it is only since the 
publication of my patent that spiegeleisen has come into use 
amongst the Sheffield manufacturers of pot melted steel. 

Mr. Bessemer states that on looking into my patents he found 
that they could not be considered valid, and that, therefore, he 
commenced usi ese, and has used it ever since. He 
—_ also of those patents as ten in number. Now I have shown 

t one only, — my spiegeleisen patent, has any bearing 
upon the subject, and have likewise demonstrated the unquestion- 
able validity of this particular patent, which has, moreover, been 
attested by the opinions of Mr. Webster and Mr. Hindmarch, 
the most eminent patent counsel of the present day. It is also 
certain that the only application of manganese which has rendered 
the Bessemer process a success is its application in the metallic 
state, as contained in spiegeleisen; and that no other dissimilar 
application of ese has been found of service is evidenced by 
the fact that all itr. Bessemer’s licensees use spiegeleisen, and 
that only in order to render their Bessemer steel suitable for the 

ket. 


mar! 

If, then, Mr. Bessemer did use spiegeleisen subsequently to the 
date of my ay hap must have infringed that patent up to the 
time when, from the non-payment of the £50 stamp duty, it had 
lapsed. Subsequently to the lapse of this patent of course Mr. 
Bessemer was at liberty to make use of my process, and to vend 
the steel, and to invite me, if he liked, to dispute his right to do so. 
He never, however, gave me any such invitation previously to the 
time when my patent rights ceased, and it is certain that he would 
not Paci ve e such an offer. ; 

Some parties of influence and great wealth having agreed with 
myself and o to carry out the joint processes of Mr. 
Bessemer and m: my partner had an interview with Mr. 
Bessemer, and as’ im to a license for the use of his 

meumatic process. This Mr. mer refused to do, stating that 
Ee would not ta license for the use of that process to any 
party with whom I was associated. My negociations, therefore, 
with the influential parties above-mentioned necessarily came to 
an end, and as my process was of no use without the pneumatic 
process, just as the pneumatic process alone was itself imperfect 
apart from mine, I was prevented from making further progress. 

Mr. Bessemer —_ as he states in one of his patents, intimated 
that it will be found advantageous to add to pneumatised cast iron 





er has in one of his patents, as 
that when it is desirable to make an alloy of zinc, copper, silver, 
or “other metals” with his iron or steel, these metals may be 
introduced into his converter in the manner he describes, either in 
a ~ ge ae state. eg the words ape motels - ae 
app! iegeleisen, w! ly is iron, and is in 
iglie an Gir of two metals, so that it cannot be one of the 
“other metals” alluded to by Mr. Bessemer. The mere state- 
ment that when it is desirable to make an alloy of zinc, copper, 
silver, or ‘other metals” with iron and steel, such addition of the 
particular metal which it is intended to alloy with the iron or 
steel shall be made in the manner ibed, whether in the liquid 
or solid state, does not constitute a patent claim. On the con- 
trary, such a claim to be valid must be definite and exact. Mr. 
Bessemer contemplated, no doubt, the use of all ordi fluxes, 
but spiegeleisen is not an ordinary flux but an alloy. short, 
Mr. mer should have stated simply that he claimed the use 
of melted or solid spiegeleisen as the one thing needful for the 
success of his process, and had he done so of course my patent 
would have been set aside. But in none of his patents does he 
allude to spiegeleisen, or any similar alloy of manganese and iron. 
That he did not do so by no means detracts from his merits, for 
the most learned m ists in Europe, including Professor 
Tunner, never thought of the essential addition of spiegeleisen, 
neither has it been named in any of their writings. Spiegeleisen 
had very probably been used at Bochum for melting with malleable 
iron in melting into cast steel, and I had myself for man 
years used it for that purpose, but to melt spiegeleisen with 
malleable iron in melting pots is one process, and to pour melted 
spiegeleisen into melted steel and iron obtained by decarbonising 
melted cast iron under the pneumatic process, is quite another 
process. In the former case the solid spiegeleisen is added with 
the material to be melted; in the latter instance the liquid spiegel- 
eisen is added, at the close of the process, to melted iron or steel. 

Mr. Bessemer seems to be under the impression that I wished 
to claim the use of a generally and exclusively in the 
manufacture of steel. I no such wish, being well aware that 
the use of manganese in the manufacture of steel has been more 
or less adopted for upwards of half a century before the date of 
my spiegeleisen patent (22nd September, 1858). What I claim is 
simply this, the addition of melted spiegeleisen to melted pneu- 
matised cast iron; in other words, a novel and useful application 
of a known substance to a novel method of manufacturing iron 
and steel. Mr. Bessemer also appears to think that my patent 
was taken out with a design to crush and cripple the progress of 
his own invention. So far was this from being my wish or inten- 
tion that one chief object I had in view was the s: 'y develop- 
ment of Mr. Bessemer’s process, which I well knew was the 
greatest metallurgical invention of modern times. I, of course, 
wished to realise something from my invention, but my earnest 
desire was to unite cordially with Mr. Bessemer in carrying out 
our inventions for our mutual benefit and for that of the nation 
at large. In proof of this I may observe that at that time, under 
the signature of ‘‘Sideros,” I was about the only writer who 
appreciated and defended Mr. Bessemer’s invention from the 
ridicule which many who ought to have known better were not 
slow to heap upon it. In short, Mr. Bessemer struggling with 
difficulties was one individual, and Mr. Bessemer as the successful 
inventor is now viewed in a very different light, though his merits 
in the first instance were quite as great as they are at the present 
time, seeing that he was then contending against prejudice and 
ignorance. From letters of Mr. Bessemer’s, written to me in the 
years 1856—7, it appears that at that time he gave me far more 
credit for the value of my spiegeleisen invention than he is at pre- 
sent disposed to allow. ut as he a moral claim as 
greater than a legal one I cannot but think that when he has well 
weighed and considered the matter in all its bearings he will come 
to the conclusion that I have, undoubtedly, a strong moral claim 
to receive some pomion acknowledgment for the services I have 
rendered through my spiegeleisen process, the patent for which 
was so unfortunately — to —. 

I can assure Mr. mer that I in no way grudge him the 
prosperity that has attended the success of his operations, and 
that I fully recognise his merits as an inventor, whilst onally 
and a) from any private interest of my own I should wish to 
be on friendly terms with him, and that I regret that this should 
not have always been the case, owing to misunderstandings and 
misrepresentations by which I, and probably Mr. Bessemer him- 
self, may have been misled. On reading the remarks of Mr. 
Bessemer upon my paper on the “Pneumatic Process,” as they 
appeared in the Morning Star ape of Monday, the 27th of 
August last, I immediately wrote the following letter to Mr. 
Bessemer, to which he has not yet replied, but to which, I have 
no doubt, he will respond in due course:— 


Henry Bessemer, Esq. Cheltenham, August 28th, 1866. 

Dear Sir,—I observe in several pap a reported to have 
been made by you at the British Association after the reading of my paper on 
the pneumatic process, to the effect that you offered to contest with me the 
validity of my spiegeleisen patent, and that I declined your challenge. I beg 
leave most emphatically to state that no such challenge was ever made to me 
directly or indirectly ; that I never before heard so much as an allusion made 
to such a challenge; and that had such a challenge ever been made to me I 
should have accepted it without a moment’s hesitation. 

I beg leave also to say that though Mr. Heath claimed the use of carburet of 
manganese in any process by which iron was made into steel at the time when 
his patent was taken out, he did not, neither could he, claim its use in a then 
unknown process, namely, the pneumatic process. Moreover, spiegeleisen, 
and not carburet of manganese, has made your process successful, and is 
universally employed by your licensees. 

Heath’s patent was a complete blunder, for it is not carburet of manganese 
that improves pot-melted steel, but simply oxide of manganese, which alone is 
used by steel makers all the world over. 

The validity of my spiegeleisen patent has been fully borne out by the legal 
opinions of Mr. Hindmarch and Mr. Webster, the best authorities on patent 
rights, and both well acquainted with the nature of Heath’s patent claim. 

I am glad to see that you consider a moral claim stronger than a legal one, 
for, such being the case, you cannot possibly disallow my powerful moral 
claim to be liberally treated by the Bessemer Company.—I am, dear sir, yours 
faithfally, (Signed) ROBERT MUSHET. 





I shall be glad if the preceding remarks tend to throw fresh 
light upon the respetive pm of Mr. Bessemer and myself. 
Cheltenham, 4th September, 1866. RoBERT MUSHET. 





OLD-FASHIONED WORKING MEN. 


S1r,—Reading of the present unsettled state of mechanics I could 
not help thinking of the days of my apprenticeship, between fifty 
and sixty years since, when they were content to work from six 
till six with one and a-half hours out for meals, making ten and 
a-half hours to the day, and that, too, every day in the week, 
there being no difference in the leaving-off time on the Saturday. 
Wages,'to the best of my recollection, were the sarhe, but the price 
of bread and beer about double as much as now. : 

But respecting work, oh, how different. Men had to keep at it 
tool in hand all day long, there being no such thing as a slide rest, 
or, indeed, any other self-acting tool like those now in use, 
which, when set going, require little more of the workman than 
looking after. wi ’ 

I cannot help thinking that the early closing is a move in the 
wrong direction, which, if agreed upon, I doubt much whether any 
one will benefit by it. TREBOR VALENTINE. 











Serr. 14, 1866. 
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RAILWAY MATTERS. 
THE Deeside Railway will very shortly be opened to Braemar. 
THe Cannon-street station is said to be the finest in the 


A NEW survey is being made for a line from Sutherlandshire to 
Wick and Thurso. : , 

THERE is much activity in railway enterprises in various parts 
of the state of Pennsylvania. k : 

Tux South-Eastern season-ticket holders are still loud in their 
complaints of irregularity and delay. F 

THE Dublin and Meath Com contemplate an important ex- 
tension of their railway from Navan to Kingscourt. 

On the Great Northern steel rails have been laid at all the 
principal stations, and on the steepest inclines of the railway. 

THE Llynvi and ore directors are raising new capital to the 
amount of £253,000, for the purpose of opening up a most valuable 
coal district of 60,000 acres. 

A COLLISION, by which some little damage was done, occurred 
at the Victoria station of the Brighton and Chatham and Dover 
Railway Companies on Friday afternoon. 

THE Vale of Crickhowell directors now possess powers for an ex- 
tension to Brecon, which will enable them to effect a direct com- 
munication between Brecon and Abergavenny. 

Tue San Paulo Railway starts from a belt of land and mud on 
the seaboard, and then climbs a sierra of about 2,000ft. in height, 
which is ascended by four inclines, the trains belng drawn by fixed 
engines. 

On the 5th inst. an accident happened on the Northern line of 
France, The express train from Calais to Paris ran into a goods 
train carelessly left on the line, and sixteen persons were more or 
less injured. Nobody was killed. 

THE Amalgamation Act, uniting the Llynvi Valley and Ogmore 
Valley Railway Companies into one company, received the royal 
assent on the 28th of June last, and the affairs of the two com- 
panies or sections are now being one 

A PLATELAYER was on Monda: geen’ the down line on the 
Bradford-road Viaduct, near the Huddersfield Railway station, 
when a buffer of the 8.45 a.m. mger train for Halifax from 
Huddersfield came in contact with his head, which it frightfully 
disfigured. He died about an hour afterwards. 

TuE Cowbridge Company’s report states that the traffic on the 
line is satisfactory, and if the company had sufficient capital to 
work it themselves it would be greatly to their advantage. The 
negociation for a lease to the Taff Vale has not succeeded, but they 
are now in treaty with another company with every prospect of a 
favourable result. 

THE Glasgow and South-Western have expended £5,946,467 on 
capital account, and during the past half-year £13,157 in the re- 
newal of the permanent way. The company have opened their 
junction with the Reapen line at Paisley, and are proceeding 
vigorously with the works on hand. The current financial state- 
ment is highly satisfactory. 

Tue third rail is now available for traffic from Porthcawl to 
Tywith, as well as along the Ogmore line. The important works 
have so far advanced that the old tidal harbour, which formerly 
could only admit small vessels, has now been converted into a basin 
capable of receiving large steamers. When the inner basin is com- 
pleted there will be special means for the shipping of coal. 

On the 4th inst., about 8 o’clock p.m., the train proceeding from 
Orleans to Paris with the mails got off the rails between La Créche 
and St. Maixent, and five of its carriages were precipitated into a 
ditch above fifteen feet in depth. Two of the carriages were 
utterly smashed, six of the passengers were killed on the spot, and 
nineteen others severely wounded, of whom two have since died. 

AN accident happened on the Hull and Withernsea line on 
Wednesday through a horse straying between the metals. The 
engine was thrown off the metals and the first carriage was also 
thrown on its side. Fortunately the coupling iron broke, other- 
wise worse results might have ensued. As it was several of the 
passengers were considerably shaken, and the permanent way 
Injured. 4 

A FATAL accident occurred on the North-Eastern Railway on 
Thursday night. The last passenger train from Whitby ran off 
the rails near Trenham Bar, the last station before reaching the 
Picton Junction. The engine left the rails and also the van, the 
latter being broken up. Three of the company’s servants were 
ow it is believed none of the passengers were seriously 
injured. 

THE inquest on the bodies of the persons who were killed by the 
accident which befel a Carnarvonshire excursion trait,, on the 6th 
inst., was opened at Glandwyfach on Wednesday. ‘I'he evidence 
of a ganger and a platelayer who were examined was conclusive as 
to the fact that a stone had been wilfully placed on the rails. A 
suspicion was expressed that the act had been committed from 
motives of private spite. 

A SERIOUS — accident has taken place in Carnarvonshire. 
An excursion train left Port Madoc for Carnarvon on Thursday, 
and conveyed about 800 persons to a great gathering of the Associa- 
tion of Calvinistic Methodists of the latter place. On leaving 
Carnarvon on their return the engine and tender, by some mis- 
management of the points, ran off the line and were upset, the 
— carriages being by the momentum propelled over them. 

ive persons were killed on the spot, afd several others seriously 
injured. 

On Monday the Isle of Wight Company’s line from Ryde to 
Ventnor was opened throughout. For nearly two years eight 
miles of the line have been opened, viz., from Ryde to Shanklin, 
and 250,000 passengers were carried each year. With the extension 
of the line to Ventnor it is fully expected that the number will be 
largely increased. Although only a single line, eleven and a- 
quarter miles in length, the directors have met with many diffi- 
culties, chiefly of a pecuniary nature. The last five miles, opened 
on Monday from Shanklin to Ventnor, including three-quarters of a 
mile of tunnelling, have taken more than two years to accomplish. 
The line has cost altogether upwards of £300,000. 

WE gather the following facts from the Caledonian Company's 
report :—The amalgamation of the Scottish North-Eastern Rail 
way with the Caledonian has been authorised. Branches for the 
fuller development of the products of the Lanarkshire and Mid- 
lothian coal and iron-fields have been granted. Authority has 
been given for the removal of the Edinburgh r station to 
a more advantageous site. The position occupied by the Cale- 
donian Company justifies a hope of friendly arrangements being 
come to with ‘neighbouring companies for the avoidance of parlia- 
mentary contests, and the cultivation on terms reciprocally advan- 
tageous of the traffic of different, but not necessarily hostile, 
undertakings. 

THE Sambre and Meuse directors report that the traffic of the 
Great Centra! of Belgium, from the 1st of January to the 30th of 
June last, shows an increase of £13,733, but since the 30th of 
June there has been a decrease of £5,056, as compared with the 
correspon.iing period of last year. The Dutch Government adopted 
very stringent measures with to the cattle traffic, so that 
the Great Central of Belgium Railway Company, which leased the 





NOTES AND MEMORANDA. 
UMBRELLAS were unknown in Glasgow till 1782. 
Upwarps of 2,000 different kinds of nails are made. 
Tue manufacture of pottery in England employs 110,000 persons. 
Tr is found that of the dry substance of the egg 40 per cent. is 
pure fat, 
i... —-\gdeadeaarhnnntas iron are annually cut into nails in 


Iron exists in uantity, and of superior quality, on the 
north-east end of e Superior. 

In France it was observed that one-fourth more rain falls in 
wooded than in non-wooded districts. : 

LIGNITES are all inferior in heating power to bituminous coals 
because of their containing more oxygen. 

THE method of blowing fires by means of the steam jet in the 
chimney or fire was known to the ancients. 

THE quantity of coal exported from Grimsby up to August this 
year is 20,662 tons, being a decrease of 4,822 tons. 

Tue thickness of the film of a bubble has been ascertained 
to vary from 1-19,000th to 1-35, of an inch. 

GENERALLY more rain was found to fall: in Denmark in forests 
than in other places, and in summer than in autumn. 

THE estimate given by Mr. Fulton for orn Se metropolis 
with water from the river Wye amounts to £7,000,000. 

THE Borneo coal contains, exclusively of ash, 78°02 parts of 
carbon, 6°02 of hydrogen, 15°96 of oxygen and nitrogen. 

CHotERa has been ascribed to the presence of an excess, and 
ee affections to a deficiency, of the potassium salts in the 
b 


Ir was by filling the incisions with printers’ ink, in taking 
ager niellos, that Finiguerra originated copper-plate printing 
in 

THE manufacture of the wire for the Atlantic cable 
250 hands employed for eleven months; over 30,000 
supplied. 

THE number of steel pens made weekly in Birmingham is 
98,000 gross. The quantity of steel used weekly is nine and a-half 
to ten tons. 

CapMus is said to have been the first who discovered gold. Some 
authors attribute its discovery to Thoas of Thrace, others to Piscus 
King of Italy. 

THE number of actual makers of steel pens in Birmingham is 
twelve; the number of men employed, 360; the number of women 
and girls, 2,050. 

THE project of Messrs. Hemans and Hassard to supply London 
with water from the lake districts would cost about £12,200,000 
for 250,000,000 gallons daily. 

Durine the month of August 2°825in. of rain fell in the Mid- 
land Counties ; during September, 1°805in. fell. The heaviest 
rain was on the 4th of September, viz. “420in. 

THE specific gravity of the thallium glass, made as given below, 
is 4-235, and ife index of refraction for the yellow ray 1°71, both 
greater than those of any other known kind of glass. 

THE Soho Foundry at Birmingham has produced, since the year 
1775, over 1,878 steam engines, having a nominal power of 
70,958 horses, and equal to the actual force of 250,000 horses. 

In burning carbon to carbonic oxide a pound of oxygen generates 
only 2,962 units of heat; while, in burning this carboftic oxide 
into carbonic acid, a pound of oxygen generates 4,258 units of 
heat. 

THE screw propeller engines of the Great Eastern were made at 
the Soho Works; they have four cylinders of the united force of 
nearly 1,700 horses, but capable of an actual force of more than 
five times that amount. 

AN average size walnut tree yields about thirty gun stocks. 
Those cut from the heart of the tree are the most valued. About 
one stock in six can be obtained “all heart ;” the remainder are 
‘* sap and heart” and “‘ sap.” 

WuEN the British Association first met in Birmingham, in 1839, 
steel pens were almost unknown, but when the second visit was 
made, ten years later, the steel pen trade had risen to a very 
important place among the manufactures of our town. 

THE steel bells which have been put up in the Protestant Church 
of Saint Antoine, at Friburg, have a fine full sound, and it is 
thought that bells of this metal will offer a serious competition 
with those of bronze now used, but which cost much more. 

THE electric telegraph was first suggested by an educated 
Scotchman, in Renfrew, in 1753; but though the invention was 
published and even communicated to Sir Hans Sloane, it was com- 
pletely forgotten till 1836, when Mr. Fothergill Cooke constructed 
an apparatus. 

A HUGE ash tree is to be seen in Rhode Island. At the ground 
surface it is 16ft. in circumference, 8ft. above the ground it ex- 

ands to 27ft., and here twenty-three branches diverge, each as 
big as an ordinary tree. The tree casts a circular shadow 75ft. in 
diameter. 

THe immense force of the explosion of nitro-glycerine may be 
gathered from the fact that during some experiments in Cornwall 
last summer, a wrought iron block, weighing about three hundred- 
weight, was rent to fragments by a charge of less than one ounce 
of nitro-glycerine. 

Ir is worthy of remark that wherever labour is expended in the 
manufacture of staple articles of food it has generally for its 
object the concentration of the non-nitrogenous or more peculiarly 
respiratory constituents. Sugar, butter, and alcoholic } oe om are 
notable instances of this. 

Ir has been found that if the potash or lead of ordinary glass is 
replaced by thallium, its refractive power is greatly increased. 
300 parts sand, 200 peroxide of lead, and 335 carbonate of thal- 
lium afford a glass which is perfectly homogeneous, and possesses 
an agreeable yellow shade. 

Ir a salt of potassium is injected into the jugular vein of a 
warm-blooded animal death will ensue before the injection is 
finished, so rapid is the effect of the poison. About three grains 
so used will a rabbit. Three times the quantity of a sodium 
salt would only produce a general depression. 

NITRO-GLYCERINE, which is impure and acid, after a time 
decomposes s ome tt gas being disengaged, and oxalic and 
glycerine acids produ This may account for some of the 
explosions which have happened. Being shut up in bottles the 
gas could not escape, and hence caused a pressure so that the least 
shock caused it to explode. 

THE concentration of the luminous rays of light in the focus of 
a telescope when the sun is the object to be observed renders 
observation difficult and sometimes rous. M. Foucault has 
found that silver, when deposited by a chemical process 
in very thin layers, arrests the calorific rays. \ He has applied this 
principle successfully. 

THIRTY years ago pens were sold wholesale at 5s. per , and 
now on te sold S low as 14d. or 1}d." per gross. When it is 

bered that each gross requires 144 pieces of steel to 
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Sambre and Meuse line, liad lost £500 a week by the stoppage of 
the boats. In fact, the restrictions were so severe between Ger- 
many and Belgium that they would not admit the drovers into the 
trains. The Belgian Government had reduced the passenger fares 
on their lines 50 per cent. The Central Company remonstrated 
with the Government on the subject, but they were told they could 
charge what they liked on their own lines, but if they did not 
adopt the reduced tariff the Government would not book the 
through traffic to and from their lines, so they were compelled to 
fall into that arrangement. 





t hab least twelve peotenenn the fact that 144 pens oan. be 
sold for 14d. is a good example of the results attainable by the 
division of labour and mechanical skill. 

Ir a drop of nitro-glycerine is let fall on a ge of cast iron 
which has been warmed it quietly evaporates. If the plate has 
been heated to redness it burns without noise, like a grain of 
powder; but if the plate, without being red-hot, is at a tempera- 
ture which causes the pert gar to boil immediately, the drop 
is suddenly decomposed with a violent detonation. 











MISCELLANEA. 
ARMY re-organisations are now universal, and Prussia the general 


| model. 
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AN association has been formed in Melbourne to protect the in- 
terests of Victoria shipowners. 

SEVERE storms have raged all along the Australian coast, causing 
everywhere great damage to shipping. 

THE floods in the Midland Counties, and in the south of England, 
have been unusually large and destructive. 

Mr. NoBuz’s statue of Sir John Franklin, the Arctic explorer, 
— erected in Waterloo-place, at the side of the Athenzum 

ub, 

Mr. Forzy’s statue of Lord Herbert of Lea, which is to be 
placed in front of the War-office, Pall Mall, has been successfully 


cast in bronze, 

THE city of Winchester is offering iums of £150, £100, and 
£50 to engineers for plans for the drainage of the city and for 
utilising the sewage. 

THE hideously disfigured and mutilated statue in Leicester. 
square has just been covered from head to foot, horse and all, 
with staring white paint. 

Ir is stated that a large quantity of the whiting manufactured 
at the chalk quarries on the banks of the Thames is exported to 
America to be returned mixed with flour. 

Now that Venice is free, will her commerce, power, and wealth 
come back? Shall she be a festival bazaar, a metropolis of 
palaces, gardens, and museums, or the arsenal of Italy? 

‘WORKS are now in progress at New Palace-yard for the pu 
of making ‘a ‘private approach for members of Parliament from 
the Metropol Extension line of railway to the Houses. 

THE copper-hearing series on the north shore of Lake Huron 
extends over a surface of 2,000 square miles; and nearly the 
same extent of country on Lake Superior is endowed in the same 
manner. 

THE strike of ironworkers in the Cleveland district and North- 
umberland, owing to a refusal on their part to accept a reduction 
of 10 per cent. on their wages, seems to afford little prospect of a 
termination. 

UNDER a late Act of Parliament on the 30th of December next 
the —_ mony of Epping Forest, as to forestal rights, will be 


transfe from the Commissioners of Woods to the Commissioners 
of Public Works and Buildings. 

Srrrovs and fatal riots have taken place at Wykeroong between 
the English and Dutch navvies engaged on the new canal between 


Amsterdam and the sea, the latter being jealous of the English 
receiving higher wages than themselves. 

AN . “ - mechanic has invented a guillotine worked by 
steam, the advantages of which he sets forth in a prospectus 
ne on crimson paper. Its great feature is that it can at one 

low cut off six heads, ‘‘ and even eight on an emezgency,” 

Proresson Newror, of Yale College, foretells a prodigious 
flight of meteors on the 13th or 14th of next November. It will 
probably be the last of the century; only thirteen of these 
meteoric showers are recorded between the years 903 and 1833. 

SEVEN years since three Cornish fishermen, in an open Cornish 
boat of small tonnage, sailed from the little port of Newlyn, 
Penzance, and safely traversed the Atlantic to the Cape of Good 
Ho » -~ the Indian Ocean to Melbourne, where they arrived 
‘ we »” 

THE Secretary for India has presented to the Liverpool Chamber 
of Commerce a set of eighteen volumes, containing a complete 
and most valuable collection of the textiles and other fabrics of 
India. There are over 1,000 specimens in all stages of manufac- 
ture and of all qualities. 

On the 28th ult. a destructive fire occurred at the town of 
Dardanelles, 441 houses, 139 shops and stores, three mosques, 
one khan, and a public bath were burned. Upwards of 2,500 

rsons are rendered houseless, A subscription for the sufferers 
nas been opened in Constantinople. 

Last year’s Atlantic cable has now been successfully laid. The 
Great Eastern arrived at the mouth of the harbour of Heart’s 
Content on Saturday morning, and by the evening of that day a 
message was transmitted through the 1865 cable announcing the 
successful completion of the great enterprise. 

FIvE weeks more have been added to the volun’ idleness of 
the joiners and nters of Preston, who struck work on the 5th 
of May, making eighteen weeks of a ruinous and unavailing en- 
deavour to enforce demands which they have all along been assured 
by the master builders will never be complied with. 

A RAFT containing 700,000ft. of pine lumber was floated down 
the Mississippi about two weeks ago from Grand Rapids, Michigan. 
A larger one than this was floa from Pittsburgh in 1863, con- 
taining 1,300,000ft.; also another, in 1864, from Cincinnati to 
N a Orleans, containing 2,500,000ft., with 1,000,000 shingles piled 
on top. 

AFTER the patient and costly labour of four years, coal has at 
length been struck in the new Stafford pits, near Priorslee, on the 
line of railway between Wellington ond Shiffnal. The coal is of 
the description known as the double coal; the seam is 6ft. 3in. in 
thickness, and, lying perfectly horizontal, promises a rich yield. 

THE recent experiments at Woolwich demonstrate not only the 
absurdity of the statements which were made as to the relative 
steam-producing powers of petroleum and coal, but the impracti- 
cability of using the one as a substitute for the other with any 
such advantage as would be commensurate with the difference in 
cost. 

THE country likely to benefit most from the bad turn of the 
harvest in Western Europe is Russia. Throughout that empire 
this year the crops have not only been large in quantity but 
favourable in quality; and the rt trade, especially from 
Odessa, is fa commencing on a full scale, large orders having 
been sent from London. 

For many years the great irrigation works of Madras have been 
yielding enormous profits ; such profits that if they were invari- 


able, as Sir A. Cotton says —_ ought to the Government 
might, in oe phrase, ‘ e its fortune” by constructing 
such works all over India, at 5 per cent. to invest in 


works that yield 50 or 100 per cent. 


In the National Gallery ement Act, ed on the 6th 
ult., it was agreed that St Meruee Workhouse was to be 
ihased for £67,000, and that one-third of the amount 
{£22,333 6s. 8d.) was to be paid within a month of the Act 
ing; a further sum of £15,000 on the Ist of Jan next, and the 
remainder, £29,666 13s. 4d., on the Ist of August, 1867, 
THE Manchester Association of ted Engineers had an 
aggregate gathering there on Thursday, 6th September. About 
ten thousand of them walked in procession through the i 
thoroughfares of the town in the morning with bands of music 
banners. After the procession they assembled at Belle Vue 
Gardens, where Mr. Jennison had provided a dinner for them, 
which was followed by dancing and a grand pyrotechnic display in 
the evening. 
Or the nine clipper ships engaged in the race from China the 
a Sem oes et Se ee Sat, tee i and 
crossed the bar of Foo-chow-foo in company on the 30th of 
May. 0 ee ee See day. The Ariel and 
Taep which had lost sight of each other for seventy days, 
found elves on Wednesday fem ni, amo o'clock, off the 
Lizard, running neck and neck up the 1 under every stitch 
of canvas that could be set. Oe ale aie 
———e 9.45 p.m., the Ariel at 10,45, and the Serica at on 
ursday. 
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DESCRIPTION OF THE MEANS EMPLOYED FOR 
REMOVING AND REPLACING IN A NEW 
POSITION THE IRON COLUMNS OF A FIRE- 
PROOF COTTON MILL.* 

By Dr. Fareparry, C.E., F.R.S., &c. &c. 

THE paper commenced by alluding to the progressive and con- 
tinually changing conditions of cotton-spinning machinery, ob- 
serving that the machinery for ing, roving, and spinning has 
been renewed three or ffour times within less than sixty years. 
The old narrow buildings have consequently had to undergo 
changes to adapt them to the new : 
machinery, either by completely _ 
rebuilding them, or by considera- 
ble alteration in existing struc- 





left ten inches short, thus leaving sufficient room for ing out 
the old column, and for the adjustment of the loose end to 
fit the remaining stump of the old column. The erection of the 
new columns would have been an easy task if they could have 
been led down to the foundations; but this could not be done, as 
the bottom rooms with the machinery were not to be disturbed, as 
only the six floors above, containing the mules, had to be altered. 
Strong hollow plate beams had thus to be fixed underneath the 
cast iron dh bomen, from a lower room, along the ground floor. 
Upon these were erected the new lines of columns, up h 
the six floors to the top, and the next step was to place a temporary 
prop under the middle beam for supporting the arch above, and for 
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tures. At the beginning of the — 
century ‘‘a cotton mill. 45ft. in : <n : 
width was considered of proper 
dimensions for mules of 350 to 
400 spindles, A man then worked 
only two of these mules, but 
the late Mr. Roberts’ inventions 
especially led to an increase in 
the productive power of the spin- 
ning mule, attended with an 
additional length, and ——s 
a corresponding increase in widt 
of the mill. ‘ Hence,” said Dr. 
Fairbairn, ‘‘ arose the tower-like 
form of modern cotton factories, 
varying from 90ft. to 100ft., and 
in some cases 110ft. width.” In 
the case of old mills, with which 
the new mules had to be erected 
in the longitudinal direction of 
the mill, this was easily accom- 
plished, in mills with wooden 
joors, by removing one row of 
columns to admit a pair of mules 
in the middle. In _fire-proof 
buildings, on the contrary, made 
with iron beams and brick arches, 
the required alterations were, of 
course, not so easily made. The 
subject of Dr. Fairbairn’s paper 
was an operation of this kind 
conducted under his direction, 
wherein 90 to 100 tons of arches 
and machinery had to be sup- 
pected in a building eight storeys 
igh, while the mill was bei 

kept at work all the time. Eac 
column of the mill had to be first 
cut in two, then taken entirely 
out, in order to substitute new 
ones at the required distances. 

The mill where this process 
was successfully accomplished is 
eight storeys high, extending for 
a length of 160ft., being situated 
in Union -street, Manchester, 
fronting the Rochdale canal. Its 
width is 45ft., divided into spans 
of 15ft. by two rows of columns 
carrying the beams for supporting 
the transverse arches. The dis- 
tance from centre to centre of the 
columns was about 3in, 
longitudinally. As the new mules 
require more space, the width of 
15ft. between column and column 
was too small to admit a pair of 
mules in the longitudinal direc- 
tion down the middle of the 
room. It was hence necessary to 
remove one row of pillars to get 
more space. 

The first thing to be taken into 
account was to support the end 
of the middle beams and arches, &c., while the columns were 
being removed from under them; and, when this was accom- 
plished, the middle beam had to be supported after the removal 
of the columns. To do this simultaneously with all the columns 
would have required a large outlay, and it was an essential con- 
dition that only one pair of mules should be stopped at one time. 
The first thing to be done was thus to erect a new column, with 
brackets projecting from it sufficiently to reach the ends of the 
arch beams, and also to support the end of the middle beam after 
the removal of the old columns. It being impossible to remove 
that part of the column which passed through the beams, it was 
necessary first to fix the new columns under the front beams, and 
afterwards to cut out the old pillars, one by one. The branch 
brackets were cast to extend to the same distance on either side; 
but that eg to replace the old column could, of course, not 
take its place until it had been cut out. This bracket was hence 
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giving sufficient room for cutting out each column before the loose 
end of the bracket could be adjusted to the stump ends of the 
old column. 

The practical execution of the undertaking was confided to Mr. 
Andrew Ker, who designed the apparatus shown in Figs. 1 and 2, 
by which, amongst other advantages, the shafting of the mill 
could be employed for rapidly cutting out the columns. This appa- 
ratus consists of two cast iron clips, round which the worm wheel 
and rim HH revolves. Into the teeth of this wheel work a 
worm and spindle, and the pulley I, driven bya belt from the mill 
shafting, thus causes the discand cutter K to revolve. The end of this 
tool is screwed to receive the ratchet wheel L, and by means of the 
finger standard M the ‘cutter is fed at each revolution deeper into 
the column. By this apparatus the columns were y me 5 cut out, 
removed, and the loose part of the bracket being fixed by strong 
bolts, the ends of the middle beams were thus carried as safely as 
by means of the original columns. 








JOHNSON’S DEEP-SEA PRESSURE GAUGE. 


Mr. James GLAISHER, F.R.S., read an account of this in- 
genious instrument before the Mathematical and Physical 
Section at the late meeting of the British Association, and it is 
from his paper that we have extracted the following 
particulars:—The principle of this pressure gauge con- 
sists in making use of the certain amount of com- 
pressibility possessed by water, to indicate the density 
of the water into which the gauge is lowered. The 
instrument consists chiefly of a eylindtical glass vessel 
A, having at one end a sphere B, perforated with one 
or more small apertures, and covered with an elastic 
diaphragm of caoutchouc. Upon a shoulder project- 
ing near to this end of the cylinder is firmly fitted a 
small glass vessel H, from the centre of which rises a 
small open tube I, graduated on such a scale that 
each part or degree is equal to one two-thousandth 
part of the volume of water contained in the cylinder, 
and consequently one-tenth of a degree is equal to one 
twenty-thousandth part. At the other end of the 
cylinder is an oiled silk valve D, resembling the valve 
of an air pump, which admits water into the cylinder 
under external pressure, when the water into which 
the pressure gauge is lowered is more dense than the 
water in the cylinder, until the density isequal. This 
valve retains in the cylinder the increased quantity of 
water forced in by the external pressure, and when the 
gauge is raised the elastic covering of B enables the 
water to expand in the cylinder, without injury to 
the instrument. The valve is protected from grit, 
and the admission of air prevented, by an elastic 
waterproof bag of caoutchouc, F, protected by a per- 
forated metal cover, G. When the gauge is to be 
used, the bag F is filled with water and screwed 
on to the valve under water so as to exclude air. 
The valve with the bag attached is th screwed into the end | 
of the cylinder, which should be quite full of water, the super- 
fluous water escaping through a slot in the valve screw, so that air 
is excluded from the cylinder. The instrum:nt is then introduced 
into the perforated gutta-percha case shown in Figs. land 2, The 











metal frame O, O, P, P, serves to secure firmly to the cylinder 
the metal valve seat C, and the vessel and tube H, I. When 
the instrument is raised to the surface, the vessel H and 
the tube I will be found full of water. This water has to 
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be carefully adjusted to a determinate level in the graduated tube I. 
By then turning the valve screw D a little, the excess of water in 
the cylinder is allowed to escape through the slot in the valve 


screw, being expelled by the contraction of the elastic covering at 
B, which closes again tightly on the sphere. The quantity of 








water that has thus escaped, and accordingly also the d of 
pressure the gauge has sustained, is accurately indicated by the 
sinking of the water in the tube. " 

Messrs. H. Johnson, 


To test the pri tel Be ge 
J. Glaisher, F.R.S., T. Sopwith, F.R.S., and Captain Davis, R.N., 
attended last July a series of over sixty e iments made during 
five days, at depths varying from ten to forty fathoms, at 
Ventnor, the only: place on: the ish coast where a 

of forty fathoms can be obtained. .Mr. Glaisher has drawn a 
diagram showing the results, which we cannot give for want of 


space. z 
It a that.on every occasion the greatest compression was 
reco} at the greatest depth, and was nearly in proportion to the 


depth. Thus it was considered that the me foc? of the instru- 
ment is quite established. Series of experiments at a greater 
depth are necessary, both to test the instrument yet more and to 
construct a table to be used in deep-sea soundings. But no greater 
depth can be met. with nearer than the Bay of Biscay or off the 
coast of Ireland. With regard to extreme —_ however, Mr. 
Johnson: believes that the gauge may be safely lowered to 1,000 
fathoms or more. ; 


LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 

THE ordinary matiig SS this association was held on Saturday 
—— Sept. 1st, . Sanson, vice-president, in the chair. 
After the ordinary business of the evening Mr. Briggs proceeded 
to read a r upon “‘ The Concussion of Water in Pipes.” Mr. 
Briggs said that some years since he had read a | age m this 
subject, and he followed it p dye less with the idea of Prin i 
forward anything new than that of re-opening a discussion when 
the association had had a large accession of new members. 

This was a question not treated of by writers upon hydrostatics; 
but although thus somewhat neglected it was really worthy of 
thoro investigation. He found a great want of knowledge 
prevailing both as to the cause of and the means of preventing 
concussion, and he proposed to look upon the question from a 
thoroughly col ob point of view. His observations would be 
the result of his own experience during a very extensive practice 
in that particular line of engineering. 

Mr. Briggs described the nature and effects of concussion, which 
he said did not depend so much upon the head of water as upon 
the volume in motion; for the length of pipe in horizontal position 
had to be taken into account as well as the height, and this he 
illustrated by numerous examples. The means of counteracting 
concussion he stated to be of three kinds. First, by ually 
retarding instead of suddenly arresting the progress of the water, 
as was the case with the screw valve ; md, by the introduction 
of an air chamber or vessel containing air to be compressed by the 
water; Third, by adapting a vessel of a similar kind to be partially 
exhausted, and which he termed a vacuum vessel, to be applied as 
he would proceed to point out. The first, where water had to 
descend through pipes from agiven height, or was forced through pij 
in connection with a high pressure main; second, where the wa‘ 
is‘forced upwards, as in the rising main of pumps; third, where 
the water is drawn into the suction -? of pumps, or rather 
forced by pressure of the atmosphere. r. Briggs gave numerous 
instances wherein he had — these remedies on a large scale, 
and after the disastrous effects prety | their absence had shown 
the designers to be unacquainted with the principles of fluids in 
motion. In some cases, where lead and copper pipes had been re- 
peatedly burst and replaced, he had effectually r died the con- 
ae the application of a vacuum vessel, which heappliedsome- 
times separately, and sometimesin theform of a larger pipe enclosing 
the suction pipe and leaving an annular space as a vacuum chamber. 
When the pump was set to work it exhausted the air from the 
suction pipe, and out of the annular chamber at the same time; 
the return stroke of the bucket drove the water into the vessel 
until the elasticity 6f the air remaining in it was equal to the 
column of water in the pipe. At the upward stroke it drew the 
water out of the vessel again, and thus continued a poe a 9 «| 
motion, while the pump was at work. Mr. Briggs concluded his 
interesting paper with a description of several conditions in which 
he found it advantageous to place a valve at the bottom of a 
suction pipe, where, for instance, there was a long distance to 
bring the water, and in some cases where without it the suction 
pipe had to be filled by hand. 

(ir. Haughton feund the greatest difficulty in dealing with 
concussion to be in cases where the pipes had a { many 
branches, or in zigzag fashion, as in the fittings of a large house. 
He thought the application of a vessel on the suction pipe was not so 
unusual as Mr. a It was always applied in fite 
engines where they two vessels, one for the suction and one 
for the discharge. 

Mr. Ives considered that the weight of the valve had a Tra 
deal te do with concussion. If the valve was too heavy it fell too 
soon, and if too light it hung. He found about 75lb. per square 
inch of area to make the best working valve; the air vessel he 
looked upon as an accumulator of power as well as an appliance 
to prevent concussion. It would be desirable to arrive at the 
proper proportion between the pump and the air vessel, in order 
t aeow a constant and steady stream of water. 

Mr. Irvine gave some interesting details regarding the practice 
in large waterworks, and the management of their air vessels and 
stand pipes. : 

After a few remarks from the chairman the meeting adjourned. 
It was stated during the evening that the President (Mr. Newton), 
who is seldom absent from the meetings of the society, was rusti- 
cating pro tem. in Yorkshire in the hope of gathering strength for 
the winter’s campaign. 














CAN IT BE ?—The Opinione of Turin publishes a correspondence 
from some one, who says that about the beginning of the war he 
was one of a commission to investigate the condition of the two 
Italian ironclads, Re d'Italia and Re di Portegallo. He now, 
after the sad fate of the two vessels, comes forward and tells the 
world the astonishing fact, that the woodwork of both vessels im- 
mediately behind the plates was so rotten that it could be picked 
to pieces with the fingers. As the Re d'Italia was built in New 
York a few years ago, it is possible that the story possesses some 
truth. 

ScHoot or MinEs.—The royal exhibitions to the Royal School 
of Mines, Jermyn-street, and the Government School of Science, 
Dublin, consisting of £50 a year for three years, and free admis- 
sion to the respective schools, which are awarded by the Science 
and Art Department after the May Science Examinations, have 
this year been awarded as follow :—Those to the Royal School of 
Mines to German Green, aged fourteen, monitor at the Lower 
Islington Public School; and Frederick J. M. Page, aged seventeen, 
son of a carriage builder, London. Those to the Government 
School of Science have been gained by Charles G. Stewart, aged 
sixteen, chemist, Camden Town, London; John McAllan, aged 
twenty-two, chemist’s assistant, Dublin; and Stewart Williamson, 
jun., student of the Royal College of Chemistry London. 

THE DANGER OF FIRE T0 THE House oF ComMons.—According 
to some mdence which passed last year between the Office 
of Public Works and Mr. E. M. Barry, it appears that there was 
for a long time great danger of fire there, as the wooden fittings 
in the roof, in the form of handrails, bridges, paftitions, steps, 
and air tubes, were ‘‘in a state highly favourable for ignition in 
the event of any accidental circumstance taking place,” as the 
temperature of the roof was very high in consequence of the 
modes adopted for lighting and ventilating the House. Mr. 
advised that all the fittings should be gradually removed, and 
replaced by others of incombustible materials, and that the ribs 
of the ceiling should be a by a metal covering. All the 
work was erected from Mr. Barry’s specifications by Mr. John 
Imray, of Westminster Bridge-road, for the sum of £1,400. 
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SPENCER’S PATENT ROLLING MILLS. 
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In January last an article appeared in our pages on the con- 
struction of rolling mills, in which we pointed out that, of all 

iptions of machinery, that employed in the manufacture of 
wrought iron bars and plates was most liable to break-downs. A 
short time since we received a letter from Mr. J. Spencer, of the 
Phoenix Ironworks, Coatbridge, on the subject. Mr. Sp informs 
us that his attention having been forcibly drawn to the matter by 
our article, he sought for some time for a means of overcoming 
this defect, which at last resulted in the invention we illustrate in 
the annexed engraving. The apparatus has been in use at the 
Pheenix Ironworks, Coatbridge, for several months with the best 
possible results—results so good, indeed, that Mr. Spencer has 
secured a patent for his invention. The princi advantages 
resulting from its adoption he has practically found to be as 
follow:—-Perfect freedom from breakages resulting from the intro- 
duction of hard or unequal iron into the rolls. In plate mills the 





work is tly facilitated, as the roller has no hesitation in 
applyi is screw so as to take full advantage of the pressure, 
which enables him to reduce the piece while hot ; greater regu- 


larity of gauge is thus secured. ere are fewer wasters or rup- 
tured plates, as the iron receives more pressure or work while hot 
and less when cold. There is a saving of one-half in brasses and 
grease, the necks of the rolls being kept cool, as all excessive 
pressure is prevented ; and in forge trains, where wide bars are 
rolled, there is a very great saving. The blooms may be upset 
and hammered to any extent, ensuring better edges and less raw 
end on the bar, and improving the quality of iron without risk of 
cobbles or breakages. No breakers are required. 

The details of the invention will be readily understood from the 
following description :—Figs. 1 and 2 represent a common plate- 
rolling mill with the ueeed arrangements applied to it; Fig. 1 
being a transverse vertical section, and Fig. 2 a longitudinal vertical 
section. In ordinary rolling mills the rolls 1, 2, are adjusted, as 
regards their distance, apart by screws, 3, working in tapped blocks, 
4, which are fixed in the tops of the housings or end frame stan- 

, 5. This forms a rigid unyielding combination, and when 
the iron that is being passed between the rolls presents to them a 
thicker or harder, part than they are able to Foy the machine 
must be brought to a standstill, or some part of or in connection 
with it must give way or break down. By the present invention, 
however, arrangements are introduced to admit of the rolls, 1, 2, 
separating when the plate offers to their compressing action a 
resistance greater than a certain pre-determined pressure. In the 
modification shown in Figs. 1 and 2, the tapped blocks, 4, in which 
the adjusting screws, 3, act, are fitted in tops of the housings, 5, 
with freedom to rise vertically, and they are pressed down by cross- 
heads, 6, which rest on shoulders formed for the purpose on the 
tapped blocks, and which are connected by long bolts or rods, 7, 
passing through openings in the housings to crossheads, 8, below 
the sole-plate, 9, of the machine. The lower crossheads, 8, are 
pressed down by levers, 10, centred on pins, 11, which are sup- 
ported in brackets or lugs, 12, cast on or attached to the under- 
side of the sole-plate, 5. The crossheads, 8, and levers, 10, are 
fitted with steel bearing-pieces at their points of contacts, and 
the levers, 10, are weighted at their outer ends in any convenient 
way, as, for example, by means of boxes, 13, as shown, such 
boxes being filled with metal or the like. A pit, 14, is formed in 
the foundation below the machine for the levers, 10, and weights, 
13, so that the application of the improvements involves no addi- 
tion of parts above ground that might be inconveniently in the way 
of the workmen. The effect of the arrangements is that the adjust- 
ment of the screws limits the f mateo action of the pressure to 
the desired width between the rolls, and consequent thickness of 
the metal, while the resistance to be overcome is limited to that 
which corresponds to the weights on the levers, 10, and which can 
never be exceeded. The levers, 10, are weighted, to exert on the 
rods, 7, whatever holding-down force may be found suitable in 
practice, and when the rolls meet with a greater resistance than 
what corresponds thereto, the levers rise, and the upper roll 
rises, returning again after the passage of the obstruction; of 
course the pressure is not altered or lessened by this yielding 
action, but continues to act on the rolls, nesullctes ing their 

tion. Under a somewhat different arrangement, the upper 
parts of the housings may be made se te from, but so as to be 
guided by or upon, the cheeks, and the weighted levers may be 
applied by means of rods, 7, as in the modification already 
or otherwise. In other modifications the lower roll may be made 
the yielding one by arranging the levers to press upwards, by means 
ee — and bars, upon the bottom bearing blocks of the 
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THE EXPEDITION TO RECOVER THE CABLE 
OF 1865. 
Tue following account of the interesting operations of 
raising the Atlantic cable of 1865 may be regarded as a 
continuation of, or a sequel to, Mr. Deane’s diary of the cable 











expedition which appeared in THe Enerveer for August 
24th. Indeed, in its complete form the details of scarcely 
a day are omitted, but the proceedings at Heart’s Content, 
from the landing of the second cable until the Great 
Eastern left to pick up the first, possess no scientific value, 
and we have therefore omitted them. 


Thursday, August 9.—At 5 a.m. we to unmoor. By 
noon Mr. Halpin, the chief officer, had got up the anchors, and 
we left Heart’s Content, the Lily accompanying us. The Medway 
had gone out half-an-hour before, and waited’ for us in the bay. 
We shaped our course to the eastward, having just 600 miles to 
run to meet our fellow-labourers the Albany and the Terrible. 

Friday, August 10.—The big ship bowled along all night at 
eight knots, and to-day at noon we had gone 188 miles. The 
weather is calm but foggy, and one’s ears are pierced with the 
constant shrill of the fog whistle. 

Saturday, August 11.—From noon yesterday to noon ee | we 
ran 192 miles, our position then being, by observation, lat. 50.12, 
long. 44.30, Heart’s Content distant: miles, and the end of the 
cable 226°3, N., 7110 E. Weather moderate, but looking as if it 
was gathering up for a blow. . 

Sunday, August 12.—During the night the. wind increased, and 
the ship got the full force of a heavy sea on her starboard quarter, 
causing her to roll a d By noon we had run miles, 
having carried canvas during the night and morning, which added 
about a knot to her speed ; were 586 miles from Heart’s Content 
and twenty-five from the end of the cable. At 2.18, ship’s time, 
we made out the Albany bearing east by south, and at 2.30 the 
Terrible. At 3.6 a buoy was on our port- beam, ing east by 
compass, and distant about one mile. The sea was so heavy that 
we could scarcely expect either the Terrible or the Albany to send 
off boats, so we spoke by signals, and learnt from the latter that 
she had placed the buoy (which we had just seen) in lat. 38 deg. 
57 min. on Monday last, and another buoy on the subsequent 
Wednesday, at a dist of fifteen miles from it, in 38 deg. 50 min. 
We also learnt from Mr. Temple that he had been greppling, and 
had hooked the cable. He used the largest grapnel with a seven- 
eighths of an inch mooring chain, which unfortunately broke thirty- 
five fathoms from the buoy, thus losing about two miles of grapnel 
rope. Mr. Canning and Mr. Temple having consulted for about an 
hour, the latter left for the Albany, Captain Moriarty remaining 
on the Great Eastern and Captain Batt returning to the 
Albany. Preparations were now made to commence grappling, 
and at 4.15, ship’s time, the grapnel was let over the bow, the 
grappling rope being payed out by the new machinery with great 
care, The weather is as favourable as it can well be. 

Tuesday, August 14.—During all yesterday it continued calm. 
At 4.54 p.m., Greenwich time, 5, 300 fathoms of the grappling rope 
had been sent down, the time of paying out being lh. 19min. 
There was not sufficient wind to drift the ship over the line of the 
cable, the rope being nearly up and down the stern. 

Wednesday, August 15.—From noon on Tuesday and all during 
this day we had thick Newfoundland weather. About 10.30, 
ship’s time, the wind became more favourable for grappling, and at 
12.25 the grapnel was let go three miles south of No, 2 buoy. 
After paying out 600 fathoms the strain on the dynamometer was 
about two and a-half tons, at 1,100 fathoms it was three to four 
tons, at 1,500 four to six tons, and at 1,900 six to eight tons. 
Orders were given to stop paying out for a short time. is gave 
a steady strain of seven and a-half tons, rising to eight and 
a-half and nine tons by the motion of the ship. When 
2,200 fathoms of rope were payed out, or about two and a-half 
miles, the strain indicated was the same as at 1,900 fathoms. At 
1.45 the grapnel was on the ground, and we hoisted the ensign on 
the fore to show to the convoy that the grapnel was down. At 
2.20 the Medway and Albany came close to us, and at 3 the 
Medway went two miles west to grapple, and the Albany sig- 
nalled to stand by the buoy. At 6 p.m., the strain being eight and 
three-quarter tons, at7.15 nineanda-half tons, Mr. Canning thought 
he had hooked the cable. Knowing, as Captain Anderson and Staff- 
Commander Moriarty'do, the exact line in which the cable is, 
having marked it carefully and accurately with buoys, the ship is 
brought within three or four miles to the north or south of it, 
according to the wind, and drifting broadside on the dynamometer 
tells its own story immediately the grapnel lays hold of the 
cable. It was now deemed expedient to pick up, and. at 
8 p.m. the drum commenced to revolve. By To. 15, Bi fathoms 
were on board, and the average strain from the 1,600 fathoms still 
out was nine tons. Preparations were then made to get one of the 
buoys out—a monster weighing three and a-half tons. The capstan 
bars were manned, and in an hour and a half it was lowered over the 
side by the derrick ready to let go. Just at this time a severe 
th shock was felt in -the after part of the rd spon- 
son, and a crowd rushing aft to ascertain what was the matter 
learnt that it was No. 1 mark-buoy, which had been Ly down by 
the Albany about 2} miles from the end of the cable of 1865, to 
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ision. At 1 o'clock a.m. 
buoy with the veering 
the first disaster took 


which we had drifted with singular 
everything was ready to let go the 
rope attached to it, when unfortunately i 
ay on board the Great Eastern in her picking-up expedition. 
e splice between the grapnel rope and | = * drew,” and, 
ing along with terrific velocity over the w' above the plat- 
ee to the V-wheel in the bow, plunged into the ocean. Fortu- 
nately no one was hurt. During the night we steamed to the 
N.E., and drifted. At 5.30 we steamed up8.W. Wind E.S.E.; 
—s the Albany. At noon to-day (Thursday) our latitude an 
—— as also those of No. 4 buoy, were 51.29 40 N., and 
3 rida a T.—J el ths August 17, th 
iday, August 17.—Just twelve months ago , the 
engines of the Great Eastern were stopped off Crookhaven, on 
her return to Sheerness, after her memorable attempt to lay the 
Atlantic cable of 1865. To-day all doubt and uncertainty has 
been set at rest for ever, for the great fact has to be chronicled 
that the lost cable of 1865 has been brought up to the surface 
from the bottom of the Atlantic Ocean. Attached to the flukes of 
the grapnel, it made its appearance at 10.45, ship’s time, and was 
welcomed by a spontaneous, earnest, and heartfelt, cheer, which 
will never be forgotten by those who heard it, The sound of the 
cheering, however, had scarcely passed away when the fact became 
known that the cable had noiselessly parted from the grapnel, and 
left those who witnessed this fres' more depressed 
from the “slip” which had taken place between “cup and lip.” 
Dealing thus with the main incident of the = let us go 
back to yesterday and see what the chief-engineer had been doing. 
At 1.50 p.m. ‘he gave instructions to pay out the grapnel rope, 
which was.on the ground at 4.49. About 7 p.m. they commenced 
to heave itin. At 9 of had hauled in 100 fathoms, About an 
hour afterwards they paid them back und then hung on 
by the rope until daylight this morning, when the heaving-up went 
on continuously. At 7 a.m., 1,100 fathoms being in, there was a 
strain on the dynamometer of 10.4, and when but 300 remained to 
come in, the instrument indicated 82, with a calculated strain of 
6°7 on the electric cable. We signalled to the Terrible to send us 
boats, and her two cutters came, into each of which Mr. Canning 
put a leading cable hand, and the boats took up their position, the 
one on the starboard and the other on the rs bow, se as to be 
ready to put hempen stoppers on the cable if it should come up. 
By 10.30 a.m. 2,300 fathoms of pnel had come on board, and 
there now remained to be lifted but fifteen fathoms of the chain 
attached to the grapnel. On the a) of the cable we were 
all struck with the fact that one- of it was covered with ooze, 
staining it a muddy white, while the oth 
state as it left the tank last year with its tarred surface and 
strands un which proved that it simply lay in the ooze 
only half im The strain on the cable gave it a twist, and 
it looked like a pole painted spirally with black and white. The 
Albany and the Medway are near us, with instructions to grapple 
according to the programme. 

Sat is morning the buoy was not in sight ; 
at 3 p.m. we were alongside of it, and found that its flagstaff had 
come to grief. Steaming 8.W. by 8., seven miles, with a set from 
N.W., we commenced lowering a mushroom anchor for another 
buoy, No. 5, and at 7.30 p.m. let it go; it has a red flag and red 
ball at the top, with white horizontal stripes. No. 4 buoy bearing 
N.W. 3 W. ‘Towards evening there was afresh breeze from the E. 

Sunday, August 19.—At 4 a.m. wind still E., we were close to 
No. 4 buoy, on which the Albany had replaced the staff and ball. 
We then went up to No. 5, | 8.8. W. five miles, At 
8 a.m. lowered mel; at 9 there were 2,300 fathoms —_ when 
the grapnel reached the bottom. We drifted fast to the N.N.E., 
the squadron being in sight. From 9 till 3 p.m. the ship drifted 
steadily, with moderate wind and sea, but the d ometer 
showed no strain above nine, and the probability of our having 
Seg over the cable without —s it was much discussed, 

e Albany had signalled to us that she had hooked the cable, 
her syusmeemetes indicating nine; but we scarcely thought this 
was likely, looking at the position she was in.’ About 4 p.m. our 
strain went up to ten and a-half, and occasionally touched eleven, 
leaving no doubt that we had the cable Away went the pick- 
up engine, and after getting in about 1,300 fathoms (7.10 p.m.) Mr. 
Co , as some four or five hours must necessarily before 
he could get the remaining 1,000 in, resolved to buoy. We steamed 
between the buoys during the t. 

Monday, August 20,—At 11.30 a.m. to-day we came up to the 
buoy to which the cable hangs. observations at noon placed 
the ship in lat. 51 31 30 N., long. 38 39 50 W., at No. 6 buoy, on 
bight of cable. 

Tuesday, August 21.—Last night it blew strongly from the N.E., 
and this morning it had all the of freshening into a 
gale from the northward. At 10.30 this morning we came along- 
side of buoy No. 4, which we found adrift. Steaming up to it, 
and having it towed by a boat under our starboard bow, Thornton, 
one of the boatswain’s mates, was lowered in a bowline to the 
buoy, which turned round with him like a top, and he was 
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repeatedly immersed in the water. He however, to 
hook a chain on to it, and at 11.30 it was on board. The 
Sea oee bet tae ot ee At noon to-day the latitude 
as 51 32 15 N., near to No. 6 buoy. 


k 

the night between the buoys to keep our position, 
and be ready for a chance for =ppling. 2 ~ ; 

Thursday, August 23.—At 11.28 yesterday morning we began to 
lower the grapnel, and 12.25 it was 
Albany returned the position which she was directed to take, 
and si ed there was too much swell to grapple. At this time 
the Medway was three miles W.N.W., going for the end. At 
2.30 p.m. the stern of the Great Eastern was canted to the N.W., 
the current setting us E.S.E., in line with cable. At 2.55 the 
Medway signalled to us i 
“bight buoy,” she had hooked the cable. 
too far to the eastward, we commenced to heave up. The Albany 
was told to pick up No. 2 buoy, which was observed to have 
drifted. At 5,40 we had another signal from the Medway, inti- 
mating that she had been and had not hooked it. It 
appeared that when she had 1,800 fathoms out the strain went up 
to nine and a-half tons, and suddenly down to six and a-half tons, 


which was the proper weight due to the ro They had some 
spprehengl 2 on board her, that they. broken the cable.. 
2 Med wy pnel was out all night,and on signalling to her this 


morning at 5, 2,000 fathoms out, with a 
strain of ight and a-half on the dynamometer, and had hooked 
nothing. At& o'clock we steamed for the east end of the bight buoy 
(the one to which the cable is suspended), and the Medway was 
ordered to go east of us, and the Albany to be ready to let go a 
mark buoy when we signalled to her. At9 o’clock we commenced 
to lower the grapnel, and at 9.43 it was down. Weare drifting 
towards the buoy, from which we are distant about two miles, 
We are out to-day a fortnight from Heart’s Content. At noon to- 
day the bight buoy No. 6 bore N. 53 W. (true) two and a-quarter 
miles—lat. 51 30 20 N., long. 38 37 W.; win .N.E, 

Friday, August 24.—After 12 o’clock on Thursday the drifting 
of the ship was not going on so satisfactorily as it was in the 
earlier part of the morning, and orders were given to back the 
engines, with a view to drifting the ship to the northward. At 
7 p.m., when in lat. 51 32 45, two miles east of the bight buoy, we 
hove up, having for the first time passed over the course of the 
cable without hooking it. 

Saturday, August 25.—In the course of yesterday afternoon it 
was observed that the buoys had moved, a so at 7 p.m. another 
mark buoy was dropped, on which “ No. 7” was painted. It bore 
from the bight buoy 8.W. by W. two miles. The night was cold 
and disagreeable, and we were not in as good spirits as we were a 
week ago. At 5 this morning we passed No. 5 mark buoy, bottom 
up. The Albany came and picked it up. At 6.30, stopping 
1) mile E. of the bight buoy, having lowered the grapnel about 
200 fathoms, it was found that the rope required a little repair. 
Mr. Canning, therefore, judged it more prudent to heave up. 
The Medway commenced grappling two miles west of the bight 
buoy a little after 6 this morning. At 9.30, our rope having been 
repaired, we stopped a mile and a-half east of the bight buoy, and 
again lowered the grapnel. We are about three miles from the 
line of cable, and it will be some hours before we are there. 

Sunday, August 26.—Yesterday was the only really fine day we 
have had since we left Heart’s Content. A bright sun and good 
horizon enabled us to get observations at noon, which placed the 
ship in lat, 51 33 50 N., long. 38 37 45 W., and then the bight 
buoy did not appear to have changed position. Shortly before 
11 a.m. we found that the wind was failing, and the current set- 
ting us to the N.W., entirely a wrong drift, and so orders were 
given to heave up. At 3 p.m, the Albany came quite close to us 
with the large buoy No. 5 in tow, which, being let slip, was towed 
to us by one of her boats, and hoisted in on our starbo bow. 
At 5.15 we stopped three miles south of No, 6, and at 7.25 lowered 
one of the largest spring grapnels, 2} cwt,, with 2,350 fathoms of 
rope and fifteen of chain. We then drove north, backing the 
paddles, The Terrible placed a light on the bight buoy, and with 
this guide we drifted slowly. At 5.10 we observed the Medway, 
8.W. { W., about five miles distant. We were then about six 
miles N. of the cable, Fe seven and a half from where the 
grapnel was lowered. 0 have passed over the cable again with- 
out hooking it was very discouraging, and so we commenced 
heaving up at 5.35. When the grapnel came on board we found 
two of its springs much bent, as if they had come in contact with 
a large stone. At 7 o'clock the Terrible made a signal that the 
Medway had hooked the cable, and we found her half a mile 8. by 
W. of the bight buoy, the Albany grappling to the westward. At 
noon we were close to No. 6 tO 51 31, and found by obser- 
vations that it had not moved. Wind N.W. 

Monday, August 27.—For the tenth time we lowered the 
grapnel yesterday at 1.17 p.m., and it reached the bottom at 3.36. 
‘There was a general gloom over the ship. Men began to doubt 
whether, notwithstanding the fact of our having raised the cable, 
we should be able to get it up this season. Just before dinner 
the Medway, having come up to us, sent a boat, and we learnt 
from Mr. London, when he came on board, that she had broken 
the cable 8.W. of the buoy, and set it adrift. We told her to 

ick it uP, onppomes the end still to be fast to No. 6. From that 

our up to one o'clock this morning nothing particular occurred, 
when the Albany was observed bearing aun > us. She came 
close alongside, fired a gun, and her crew gave a cheer. The 
welcome news was soon conveyed to the Great Eastern that she 
had the end of the cable buoyed. The observations decided that 
the Albany had hooked it east of the bight held by No. 6. Mr. 
Temple having come on board at an early hour this morning 
informed us that he had hooked the cable at 5 p.m. yesterday, 
hove it up at 6.30, and got it over the bow at 11.30, buoying it at 
12.30; so that having got down to convey to us the intelligence at 
1.30 he had done a good deal of work in the time. It a pears 
that the maximum strain on the dynamometer of the fee 
when the cable was hooked, was eleven tons, and under three tons 
when it reached her bows. Considering that it was lifted by the 
Albany with the identical machinery and engine used by the Great 
Eastern in picking up last year, with four strands of the grapnel 
rope gone, and three of the flukes of the grapnel nearly straightened, 
we should never for one moment despair of. recovering the Atlantic 
“ie cable of 1865. 
onday August 27, 9 p.m.—The sets and currents were so re- 
markably strong that notwithstanding all the captain could do with 
paddles, screw, and canvas, he could not get the shipto back to 
the buoy. But even if he had been enabled to do so, there would 
have been little use, for Staff-Commander Moriarty came to 
him at noon with a calculation founded on the observations 
which showed that we were eight and three-quarter miles from 
the nearest supposed position of the cable, and thirteen and 
a-half miles from where the Albany hooked it yesterday. 
There was nothing now for it but to get the ship bow on 
to the buoy, which we were enabled to do in about an hour. 
The boats flocked about it under the bows of the ship, and after 
some difficulty it was hooked. The pick-up gear was set in 
motion, and ere long we had the satisfaction of seeing the old cable 
on deck, the dynamometer telling us at the same time, by its being 
practically at zero, that we would have but a comparatively small 
piece to haul in. Mr. Willoughby Smith immediately proceeded 
to ascertain by taking resistances what length there was to be 
hvenges in, ona ng that it would be but a mile or two. 

a very short time, the engines working with t rapidi 
two miles were brought on board and coiled below. eh oma, 
pe ag am we ye eg it was, almost as fresh as 

2en 1t was put down a twelvemonth ago—hemp and wire perfec 
Above all, the gutta-percha was aa new in angele as wien i 








left the manufactory in the City-road—a fact so im t that, 
the di “3 which we all felt, we know 


now as an insulator it is fo any, ole 
a cable once laid across the Atlantic wi + a fault, may be 
looked upon as tly ‘When we had got this piece 

the view of 


permanently secure. 
of colt Sn boned wo stesnaed See Sie get huey wi e Vi 
+o fy the cable attached to it. e commenced picking up 
at 5.30. At the time I now write (9 p.m.) the grapnel-rope is 
coming in very fast, with a strain on ynamometer a 
to ing, so that if the cable was on it must have slipped o' 


the grapnel when it began to haul up. The Albany leaves in the 
morning for having only ten days’ more provisions. 
anything should occur between this and her de; I shall add 


a postscript. Wego to-morrow,to fresh ground to grapple, animated 
with the best hopes, and with a determination to persevere to the 
last. We have just a month’s provisions on board. The Terrible 
must leave us for St. John’s on Monday next, her stock being 
nearly exha 

Tuesday, August 28,—At 2 this morning the sea, as smooth as 

, aud the moon shining in full brightness, we steamed 

. by N. 3 N., fifteen miles from No. 7 buoy, the only one remain- 
ing. At 6.30 we went south six and a-half miles towards it, andat 
8 o'clock the engines were stopped and orders were given to lower 
the grapnel, mee the supposition that the ship was south of the 
cable; but Captain Moriarty shortly afterwards found by sights 
that we were N. 52 E., fourteen miles from our intended position, 
in consequence of No. 7 having unfortunately drifted to that 
extent. 

Wednesday, August 29.—Shortly after 12 o'clock yesterday 
the Albany p! a mark-buoy a quarter of a mile north of us, on 
which no ber was painted, as it was not intended to leave it 
there long. She then proceeded to the east to let down another 
mark-buoy, and at 3 o’clock we steered fifteen and a-half miles 
west of the tem; buoy. By 7.15 p.m. the grapnel was again 
down with 2, fathonis of rope. We drove E.N.E., slowly 
backing the ship’s stern to the northward, with one paddle-wheel, 
the rope being at a very great angle. From 8 p.m. to midnight the 
wind was west, and the Medway was grappling two miles further 
to the westward. The strain of our grapnel rope became so great 
against the hawse-hole guard and side of the ship that the dyna- 
mometer could not indicate properly, and it was suggested that the 
grapnel seldom touched the bottom, but was kept floating by the 
strong current. The wind was now increasing, and at 4 this 
morning was blowing half a gale. At 6 we commenced heaving 
up in sight of the buoy and the Terrible. At noon to-day 
Captain Moriarty placed the ship in lat. 51 39 N., long. 38 13 W. 
We are now going to change our ground, and try to grapple for the 
cable’100 miles to the eastward in 1,600 fathoms. 

Thursday, August 30.—Shortly after 8 p.m. yesterday Captain 
Commerall came on board. It was arranged that he should at 
once proceed to St. John’s, and having coaled and taken in pro- 
visions, return to us to the rendezvous—lat. 5152 30, long. 36 3 30, 
the 1,600 fathom patch. At 8.45 the Terrible was off. During 
the night it showed indications of the coming gale, and by this 
morning it blew hard from the N.N.W., but the weather was 
clear. At 7 this morning we had run our distance of eighty miles, 
and were supposed to be on the line of the cable, or very near it. 
At noon we were in lat. 51 37 45 N., long. 3541 30 W., the 
rendezvous being N. 26, W. sixteen and a-half miles. The engines 
were worked very slowly, and the ship’s head kept to the wind, so 
as to retain her position in the line of the cable, while the Medway 
placed buoy No. 11. The men were employed to-day in overhaul- 
ing and repairing the grapnel rope for its next work in shallower, 
and we hope more successful, waters. We are surprised at not 
seeing the Albany. We gave her latitude and longitude, and her 
answering signal showed that she understood us. No doubt she 
will turn up to-morrow. 

Friday, August 31.—Wind N.N.W., with a heavy roll from the 
N.W. At noun to-day, by observations, we were six and a-half 
miles north of the line of the cable, lat. 51 58 45 N., long. 367 W. 
Nothing could be more favourable for commencing operations; sea 
smooth, clear day, and no wind. Under these favourable circum- 
stances orders were given to lower the grapnel at 10 a.m. 

Saturday, September 1.—At 1 o'clock p.m. yesterday 2,150 
fathoms of the grapnel rope were out, the depth of water being 
1,900 fathoms, rather more than we ptancad Canvas was set, 
and we drove along in the right direction, to the southward, all 
the afternoon. At 11.50 p.m. the strain on the dynamometer, 
which had been going up slowly from seven to eight, gradually 
reached nine and nine and a-half. Mr. Canning and Mr. Clifford 
both ——- that we had hooked the cable. The Medway 
signalled to us that she had also hooked the cable and slipped it, 
the fluke of her grapnel having broken. The strain was temporarily 
taken off the dynamometer by steaming ahead a little, and when 
the engines were again stopped, and the ship allowed to resume 
her position over the grapnel rope, the strain again indicated was 
nine and a-half, showing that undoubtedly the cable was hooked. 
Away went the pick-up engine again, and worked away all night. 
By 4.50 this morning, the sea being as smooth as glass, the cable 
was up to 800 fathoms from the surface, and the strain 7°4 tons. 








At 5.20 we stopped heaving up, and slipped bight and buoy 
a 12. Shortly afterwards we were glad to find the Albany in 
sight. 


Sunday Morning, 3.45, September 2.—We have succeeded. The 
Atlantic telegraph cable of 1865 has been raised to the surface, 
and in a few minutes afterwards communication established with 
Valentia. It is impossible adequately to describe the enthusiastic 
joy which prevails on board the ship at the present moment. 
From 3.45 p.m., when we began to haul up, the strain on the 
dynamometer varied from nine to eleven. After dinner we 
received a signal from the Medway that having hooked 
the cable she had hauled it up about 500 fathoms. We 


told her to heave up as rapidly as possible, and, in fact, to | 


break the cable, so that we might have the strain taken off our 
— of it, and so increase our chance of raising it to the sur- 
‘ace. To the eastwayd the effect would be produced by the bight 
we lifted yesterday, and buoyed on the bight buoy. The picking- 
up went on with its usual certainty and precision, and by 12 o’clock 
(midnight) the bows of the ship were crowded not only by those 
actually on watch, but by nearly all the hands, who turned out to 
see the result of this attempt to recover the cable. By this time 
the boats of the Albany and Medway rowed up under our bows, 
not so much with a view to assist in putting stoppers on the cable 
as to be there in case any of the men who were lowered in bow- 
lines over the bow should fall into the water during their perilous 
work. Precisely at 12.50 this promng> bong cable made its appear- 
ance upon the grapnel, and save when the voice of Captain 
Anderson or Mr. Canning was heard giving an order one almost 
could hear a pin drop, such was the perfect silence which pre- 
vailed. No excitement, no cheering, as there was on the Sunday 
when we lifted it before; all was po J and quiet, the men scarcely 
spoke above their breath. The cable hands, having had the bow- 
lines slipped over them, were lowered down over the bows, and 
placed huge hempen stoppers on the cable, which was speedily 
attached to 5in. ropes, one being placed to protect the eastward 
side of the bight and the other the wes This took the best 
part of three-quarters of an hour. It was then found that the 
bight was so firmly caught in the springs of the grapnel that one 
of the hands who put on the stoppers was sent lower down to 
the grapnel, and with hammer and marlinspike and other 
implements the rope was ultimately freed from the tena- 
cious grip of the flukes. The si being given to haul 
up, the western end of the bight was cut with a saw, 
and the cable then rose over the bows of the Great Eastern. 
ert Ae round the sheave at the bow, and then over the 
wheels on the fore part of the deck. The greatest possible care 
had to be taken by Mr. Canning and his assistants to secure the 
cable by — stoppers on between the V-wheel and the pick-w 

machinery, and to watch the progress of the grapnel rope an 

shackles round the drum, before it received the cable itself, This 





and now it became evident that 
trician There, awaiting _ oie Gooch, Mr. 
’s room. « a its arrival, were Mr. , 
fessor Thomson, Mr. Deane, others. At last Mr. Willoughby 
Smith, the chief electrician, made his ap ce at the door 
with the end of the cable in his hand, and the connections having 
been made, he sat down opposite the instrument. A breathless 
silence prevailed. Not a word spoken, all eyes being directed 
upon the operator, whose of countenance indicated the 
deep anxiety he felt in the test. At the expiration of 
some ten minutes he reli our suspense. by stating that as far 
as he had then gone he believed the tests to be ‘ect; but 
another minute had scarcely elapsed when he took off his hat and 
gave a cheer, which, as can be understood, was lustily taken 
up in the room, and having been heard outside, it was echoed 
from stem to stern of the ship with a heartiness which every one 
“tee t to Mr, Glass, th i 
. Canning at once sent a message 3 , the managing 
director of the Telegraph Construction and Maintenance ae 
———— the pleasure he felt at ing to him through the 
cable of 1865, and the operator at Valentia telegraphed back his 
congratulations. 
THE WATER SUPPLY OF LONDON. 
No, IL 


In the year 1691 waterworks were constructed for supplying 
a part of Westminster; and the persons who engaged in this 
undertaking obtained an Act of Parliament incorporating them 
under the designation of “The Governor and Company of 
Undertakers for raising Thames Water in York-buildings.” 
The establishment was situate on the bank of the river, con- 
tiguous to the Strand, at the bottom of Villiers-street, under 
which street the principal cistern or reservoir extended. These 
works conveyed water as far as Piccadilly, Whitehall, and 
Covent Garden, with the intervening streets ; but the greatest 
number of houses that at any time received a supply from this 
concern was about 2,700. In 1746 the proprietors discontinued 
to manage these works as a company, but let them on lease for 
twenty-one years, at the annual rent of £250, renewable at the 
end of that term. Subsequently they were leased for ninety- 
nine years from Midsummer, 1767, at the same annual rent. 
These works were given over by lease for 200 years to the 
New River Company in 1818. The district formerly supplied 
by the York-buildings Company is now divided among the New 
River, Chelsea, and Grand Junction Water Companies. Mait- 
land mentions another establishment called “ Merchant’s Water- 
works,” which had three engines, viz., “a windmill in Totten- 
ham Court Field, and two others wrought by a common sewer, at 
Tom’s Coffee-house in St. Martin’s and Hartshorn Lanes, in the 
Strand, whence issued three mains of six and seven inch bore, 
whereby those neighbourhoods were supplied from six fountains 
or wells at Tyborne.” In the year 1730 there appeared a pro- 
ject which is remarkable for its striking resemblance to some of 
those propounded at a late era. At that period a bill was 
actually introduced into Parliament to form a company and 
construct works for supplying the cities of London, Westminster, 
and the parts adjacent, with water from the rivers Colne, Gade, 
Bulborne, Chesham Water, and the Lea, under the designation 
of “The Company of St. Alban’s Waters.” Although the 
scheme was sanctioned by the names of various titled personages 
it seems to have failed, like many of its precursors, and perhaps 
from similar causes. The presumption may not be improbable 
that its failure also discouraged other persons entertaining 
congenial views from making any attempts of the same kind for 
a long time afterwards. 

Admirable as might be the London Bridge works for the 
ingenuity displayed in their original construction, nevertheless 
they eventually became incompetent to supply the upper floors 
of the new lofty houses then being built in London. The New 
River Company here came to the rescue of the people, and, as 
they had laid a great portion of their iron mains through the City, 
were able not only to supply more easily the lofty houses, but 
the water was delivered pure, and the water from the Thames 
was frequently in a state not fit for human consumption. Thus 
the power of affording an ample supply invested the New River 
Company with peculiar advantages, and so diminished the 
number of the London Bridge Company’s tenants that the pro- 
prietors found it impossible to continue to carry on the works at 
so great a disadvantage. These and various circumstances 
powerfully operated against the works, and they were removed 
for the purpose of erecting the present bridge. The wheels and 
other machinery having been removed altogether, the houses 
which formerly received their supply of water from this source 
then took it from the New River, and subsequently from the 
East London Works. Previous to the demolition of these 
works the persons then possessing the property transferred all 
their leases derived from the City to the New River Company 
for the consideration of £3,750, payable annually for 260 years, 
being at the rate of £2 10s. for each share. That part of 
Southwark which had previously received its supply from 
London Bridge was conveyed to the proprietors of the Borough 
Works for an annual consideration of £1,060. 

The works of the New River Company were carried out in 
such splendid style that, notwithstanding all the opposition given 
to the great projector, Sir Hugh Myddleton, Bart. (or as he was 
then Mr. Myddleton), that the terms of the original agreement 
were fulfilled on the day named in the deed of contract, namely, 
the 29th of September, 1613; and on that memorable day the 
water entered the reservoir now called the New River Head, in 
Clerkenwell. At the period of which we write the engineer was 
very much behind his brethren of the present day, who think 
nothing of waterworks or earthworks, or tunnels, either under 
the Thames or under the Channel; and the subsequent short de- 
tail, according to Stow, 1633, will evince that the execution of 
such an enterprise in that age was not only very arduous, but 
actually deemed wonderful. “The depth of the trenches in some 
places descended full thirty feet, if not more ; whereas in other 
places it required a sprightful arte, again, to mount over a valley 
in a trough between a couple of hills; and the trough all 
the while borne up by wooden arches, some of them fitted in the 
ground very deep, and rising in height above twenty feet.” One 
of these troughs or wooden aqueducts was constructed near Bush- 
hill, in the parish of Edmonton. Its length was 660/t. ; it was 
tied together by imposts 7in. by 3in., and the uprights were 
8in. by 4in., with a height of 6ft., like buttresses ; these rested 
on eighty brick piers, 24ft. high, but not erected at equal dis- 
tances. Between every two of the latter an equal number of 
imposts and uprights were fixed, resting on sills of similar 
dimensions on the basement timbers of the frame. This trough 
or aqueduct was lined with lead 7 Ib. to the foot superficial ; and 
in 1725 was raised 1ft. higher than its original construction. It 

over a stream which had its source in Enfield Chase, 
and flowed through an arch 15ft. to its soffitt, and 3ft. wide 
in the clear. This arch sustained the trough and also 
a roadway. A similar one was erected to bring in the 
New River over a valley in Islington. As these structures 
were continually undergoing irs, and their defects occasioned 





a great loss of water, it was found expedient to remove them. 
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THE ENGINEER. 








That at. Islington was, therefore, taken 
the years 1776, 1777, and 1778, and a 
proper height so as to be on a level with the top of 
and thus form a bed and channel for the river in its usual track. 
Particular care was bestowed on the banks, and to strengthen 
them grass seed was sown for the entire le and breadth of 
the slope, and a graveled walkformed on top. aqueduct near 
Busb-hill was likewise and a channel made for the 
river by similar means during the years 1784—5. Both these 
improvements were made under the intendence of Robert 
Mylne, Esq., the then engineer to the New River Company. 
The above contrivances, among others, indicate that a con- 
siderable share of ingenuity and mechanical skill were called 
into exercise during the progress of this useful work. The com- 
pletion of the works of the New River Company were celebrated 
with great rejoicing. The Lord Mayor and all the City 
magnates were present, and his lordship was the brother of 
the projecter of the grand scheme. Michaelmas day, 1613, Sir 
Thomas Myddleton, Knight, ‘was elected the chief magistrate of 
the city of London, and he, ed by the sheriffs and 
council, and also by a troop of labourers to the number of sixty, 
rode to open the waterworks with all due ceremony. At a given 
signal the sluices flew open, and the stream ran into the cistern. 
A royal salute was fired, and the of the trained bands 
blew a flourish, and Hugh Myddleton’s great work was done. 
The accomplishment of this project has immortalised the name 
of Hugh Myddleton, by enrolling it among the great benefactors 
of mankind. In realising a scheme so laudable, his perseverance, 
fortitude, and industry, afforded an instructive and encouraging 
example to the community of which he was a member. A 
portrait of Sir Hugh Myddleton is in the possession of the Gold- 
smiths’ Company, painted by Jansen. In the year 1800, Mr. 
Mylne, the gentleman before referred to as engineer to the New 
River Company, and also, we may here add, architect of old 
Blackfriars Bridge, erected on an inlet in the centre of the basin 
at Amwell a pedestal with an urn on its summit, as a memorial 
of the good man’s labours. It is constructed of Portland stone, 
and suitable inscriptions are carved on the four sides thereof. 
“Young engineers remark this,” and by bringing good water 
from Wales or Cumberland, or elsewhere, earn a name more 
lasting than that conferred by a dukedom. From the original 
documents having been destroyed by fire, the cost of the works 
cannot now be ascertained to a certainty. There are various 
estimates which have been made by competent men, giving 
an average of £258,000 or thereabouts; and when we remember 
the small cost of labour and materials at the period, we must admit 
that no expense was spared to execute the work well, and above 
all within the promised time. The company did not pay for 
some years, in fact, there was no dividend until 1633, although 
the works were opened in 1613, and incorporated by an Act of 
James I., June 21st, 1619. On account of the unpromising state 
of the company, Charles I. regranted to Sir Hugh Myddleton, 
his heirs and assigns, the moiety of. the undertaking on condition 
that they should pay the Receiver-General, or into the Exchequer, 
£500 annually. 

By the charter of June 21st, 1619, Sir Hugh Myddleton was 
appointed the first governor;, Robert. Bateman, deputy governor; 
Rowland Backhouse, ‘treasurer; William Lewin, clerk. These 
appointments were to hold good for life, according to Nelson, in 
his “ History of Islington.” The New River takes a meander- 
ing route for the purpose of avoiding valleys and hills; and 
hence the various i render its length considerable, 
although the springs at its original source, if measured in a 
direct line from London, are distant only about twenty miles. 
However, from an exact survey, in 1723, by Mr. Henry Mill, the 
engineer and surveyor. te. the New River Company, its extent 
was ascertained to be thirty-eight miles three-quarters and six- 
teen poles. Bridges, to the number of 160, are constructed 
over it, many of them of brick and others of iron. At different 
points below its channel are sixty culverts, for the currents of 
different brooks, rivulets, and the passage of surface water. The 
fall of the New River averages about. three inches in one mile, 
and both its width and depth vary—the former averaging 18ft., 
the latter seldom 5ft. 

The springs which originally supplied this aqueduct with 
water have their site at the villages of Chadwell and Amwell, 
in Hertfordshire; and when the plan for conveying it to London 
was first contemplated its projector probably supposed, that they 
would afford at all times abundance for the various wants of the 
metropolis. 

Though no idea was then entertained of deficiency of supply 
from the New River, either from dry seasons or any other causes, 
yet subsequently, at a very early period, such cases actually 
occurred; and therefore the circumstances suggested the neces- 
sity of deriving an additional supply from the river Lea, which 
flows adjacent to the New River. For some years this practice 
encountered no interruption, but eventually it became a subject 
of complaint and litigation, which an Act of Parliament termi- 
nated in 1738. The conditions imposed on the company were the’ 
payment of a sum of money to be employed in improving the 
navigation of the Lea, and also a regular coutinued annuity for 
the same purpose, so that on the due fulfilment of these stipula- 
tions the company were allowed to take the quantity required for 
their object. However, it was stipulated that the stream for 
affording the supply should be confined to certain dimensions, 
which were regulated by a “balance engine” and gauge con- 
structed near to the town of Hertford. Wood was the material 
originally employed in the construction of the “‘ balance engine ;” 
yet the Act of Parliament allowed it to be afterwards continued 
with either bricks or stone, provided it always retained the same 
relative dimensions. The length of its channel was limited to 
14ft., its width to 6ft., and depth to 2ft.; and that no greater 
quantity of water should be taken than the Act allowed. The 
company were restrained from having any pen at the gauge. For 
insuring the strict observance of these rules a dam was also con- 
structed and maintained, so that the stream supplying the New 
River could not exceed the height specified as the utmost limit 
allowed for taking water. The gauge at present in use is of 
marble. In the year 1770 Mr. Mylne, C.E., covered the entire 
structure with a building. When the several reservoirs at the 
New River Head, Clerkenwell, were completely filled —being at 
an elevation of 84}ft. above the level of high water in the 
Thames at London Bridge—their capacity was adequate to the 
supply of the cisterns in the basement storeys of the houses 
through the greater part of the company’s whole district prior 
to 1810. About that period, however, some important domestic 
conveniences were introduced, which, by requiring a consider- 
able supply to the upper storeys, occasioned the frequent em- 
ployment of steam engines to force water to the required height. 
These engines threw water 144ft. above the level of the Thames, 
or 60ft. higher than the highest reservoir. This was the first 
introduction of iron pipes ; and thus the supplying of high and 
low serviee was complete. The first methods used at the pump- 
ing station were the windmill and the horse-power. . In the year 
1787 the first steam engine was erected for the company by 
Messrs. Boulton] and Watt. This engine had a cylinder 54in. 
in diameter, with two pumps, one being 29in. and the other 





20in. in diameter. The for working was about eight 
pounds to the square i and its action was adapted to impel 
water 60ft. Bate By ee their taser e.. engine 
umped in be ana’ 490,243 hogsheads 
se agaery The New River district pre dey agri side of 
the Strand and as far as -street, the eastern side of the 
Haymarket, Windmill-street and Poland-street, in a straight line 
to Oxford-street ; the south side of Oxford-street 
Court-road and Hampstead-road, until it reaches © 
thence taking the southside of Frog-lanete: 
the east side of St. Katharine’s 
the east side of St. ine’s ‘Blue. 
Rosemary-lane to Mansell-street, and along the } 
sell-street to Whitechapel, thence... pe 
Petticoat-lane to Bishopsgate, wh 2 
its course along the western side of Bishop 
ditch to the Drapers’ Almshouses, and from.there, it, continues in 
a straight line to the bridge in the . then taking the 
western side of Hackney Brook to the high-road bridge at Stoke 
Newington, and in a straight line ee mton Church. The 
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avei supply of water in the } WAS 0 he 

~ The en} company foun gp el ch 
incorporated in the year 1723, under je title of the “ Governor 
and Company of the Chelsea Waterworks.” This company has 
its works on the north-east part of Qhelsea.Reach, on the banks 
of the Thames, whence the whole of the: water is procured: “For 
years also this oo did _ at all remunerate the “ey 
but the public reaped great benefit at-their expense. ter- 
bed at Chelsea occupies one sore eat is a splendid piece of 
engineering. It filters about 10,000. daily.. The Chelsea 
Company supply a district containing all that part of West- 
minster which is south and west ofa. line ing from 
Northumberland House up St. Martin’s- to Pall Mall East, 
both sides of the latter, and the south side of Pall Mall, Cleye- 
land-row, then taking the boun of the Green Park,.on St. 
James’-street side, the south side of Piccadilly, the boundary of 
Hyde Park, round by Bayswater and Kensi 
Half-way House, Kensington; from the way 
direct line to the Ball and Horns at yey ow (uot taking the 
frontage in old Brompton-road), along the 

Little Chelsea, down to the river. 
about 2,000,000 gallons, and supply a large number of houses— 
about 20,000. 

The West Middlesex Waterworks was by Mr. Dodd, 
C.E., about the year 1800, and in 1806 an for the works was 
obtained. Mr. Dodd retired, and in 1807 Mr. Nicholgon was en- 
gaged as engineer to the company, and at once proceeded to con- 
struct the works at Hammersmith. We next find, in the year 
1798, another company formed, under the title of “The Grand 
Junction Canal Company,” for the better supply of water to the 
Paddington district and the adjoining es. _ The works 
were designed and executed under the direction of Mr. Rennie, 
C.E. (Sir John Rennie, C.E.). 

The East London Waterworks Company, whose works are at 
Shadwell, was originated by Thomas Neale, Esq., in 1679, and 
were carried out under different names and owners until 1807, 
when an Act of Parliament was passed styling, it the East 
London Waterworks Company, with authority to raise £100,000 
in 1,000 shares of £100 each, The Act empowered the 
company to buy the works at Shadwell and West Ham from 
the London Dock Company. The district of;,this company 
amounted, in 1830, to 45,000 houses, to which they supplied 
170,000 hogsheads of water daily, or about; 70,000,000 per 
annum. et int 

The Southwark Waterworks were formed iu:1822, having been 
purchased by J. Edwards, Esq., in that, , from the New 
River Company. We have the Lambeth. Waterworks Company 
also, who, in 1785 were incorporated by an Act'of Parliament for 
supplying the parish of Lambeth and parts adjacent dm.the 
county of Surrey with water. These works are situated in the 
Belvidere-road, at a short distance from Waterloo Bridge and 
nearly opposite to Hungerford Market. The, _ Bupplied 
about 1,500,000 gallons of water daily in 1885; the pipes are laid 
down along the banks of the Thames to Vauxhall, thence turn- 
ing towards Kennington Common, Walworth Common, Old 
Kent-road, Bermondsey New Road, and to Bankside, The 
South London Waterworks Company were incorporated in 
1805. The Act empowers them to lay mains and supply water 
to the inhabitants of the various parishes and thereof in 
Lambeth, Newington, Bermondsey, Rotherhithe, Deptford, 
Camberwell, and Clapham. 

Having sketched the early history of the supply, we will now 
proceed to describe some of the existing works; and we presume 
to think that if Lord Burleigh and the inventive Dutchman 
could appear and be placed i. possession of @ ' of the 
magnitude these works have assumed, and the schemes which 
are now proposed to supersede them, they would, indeed, be in- 
duced to inquire— arrer Wik bbl ddacih 

‘* Are such things here as we do pers 
Or havé we eaten of the 
Which makes our reason mn  2ay Ps 
The present supply is obtained from the.riyer Thames, from the 
river Lea, and from wells sunk in the cHalk.":'The water com- 
panies drawing from the Thames-are‘the West Middlesex, South- 
wark and Vauxhall, Lambeth, Chelsea, and the Grand Junction; 
from the river Lea, the East London and the New River. A 
part of the supply of the latter is obtained from chalk springs. 
The Kent Company obtains water entirely from the chalk; 
formerly a portion ywag taken from the river Ravensbourne, In 
1852 an Act of Parliament was passed which compelled the 
several Thames companies to withdraw their supplies above 
tidal influence. The,works have since been extended in accord- 
ance with that lawjand the water is now taken from the river 
at Hampton by the West Middlesex, the Southwark and Vaux- 
hall, and the Grand Junction companies; at Thames Ditton by 
the Lambeth, and at Seething Wells by the Chelsea Company. 

We will commence with a few details of the West Middlesex 
Company’s Works, which were kindly plaved at our disposal by 
their engineer. At Hampton, six miles above tidal influence, the 
water is taken from the river and forced thro a 36in. main, 
eight and three-quarter miles in length, i ugh Twicken- 
ham, under the River Thames, through duplicate pipes, near to 
Richmond Bridge, through Richmond and Mortlake, direct to 
Barnes, Surrey, to effect which two direct-acting Cornish engines 
are employed at Hampton, each 105-horse power, with cylinders 
each 64in. diameter and 10ft stroke, and plungers each 45in. 
diameter. At Barnes there are three subsiding reservoirs of 
about twenty and a-half acres area, containing about 55,161,768 
gallons available for filtering, and five filter beds about eight acres 
collective area. The storage of the beds is about 9,501,233 gal- 
lons. The construction of the filter beds is as follows :—A 
channel is formed runuing longitudinally through the centre, 
from which branch on either side perforated. clay pipes to 
— the water. Four — } a different — a a laid 
on the pipes commencing wi largest. is one 
layer off coarse gravel one foot thick, and then a layer 1ft, 9in. 
thick of Harrow sand. The total depth of the filtering material 







ping engines of 900 collective horse er. 
covered reservoir at Notting-hill, Kensington, 
above Trinity high-water mark; it contains about 
8,672,000 gallons, and is one and a-quarter acres area; 
they have also another covered reservoir at Barrow-hill, near 
Regent's Park, which is 177ft. above Trinity high water, con- 
taining 4,750,000 gallons, and one and three-quarter acres in 
bore ower pec fr mapping dhe ghar pars the 
orse power ively, for supplyi i parts 
ic about St. John’s Wood, the New Finchley Road, Hendon, 


» Which places cannot be supplied by gravitation. For the 







© constructing another covered reservoir, which will be 310ft. 

ove Trinity high-water, and will contain two and a-half mil- 

gallons. The following is a tabular summary of the above- 
engines and reservoirs :— 














ae! - 
Me ' > Storage reservoirs 
$35 Btation. Engines’ horse- | fiter-beds, &¢.— 
eri opae Contents in gallons 
, “> oo ae 210 
MNOS cc cdllce. 40 ce ce ve 6 64,663,000 
mersmith oe be 08 oe oe 900 
Kessingtn ED dhe 40 06 90 8,672,000 
Hill «ce 00 ce of oe 85 4,750,000 
| 1,201 78,085,000 
In the course of construction at Kid- 2,500,000 
DOME «cs be 08: 00. 00 ” tana 
* Total .. s6 wc of 75,585,000 











The total length of mains and service pipes laid by the com- 
pany is about. 230 miles. and the number of tenements supplied 
is 36,000. The;water is provided throughout the district daily ; 
in some parts twice,a day ; and on Sundays to the greater part 
of the town district, including all the poor localities, In many 
parts where water is not laid on by the company the poor derive 
a supply from stand- To extinguish fires, and for the 
supply. of charitable institutions in the district a gratuitous 
quantity is afforded. The quantity of water supplied daily for 
each person, as shown by the Registrar-General’s returns for 
June, 1866, is 31°5 ons. In the same return the water is 
stated to contain, in 100,000 grains, 24°72 grains of solid 
matter; and, for the same quantity, 1°58 grains of organic sub- 
stance. 

The, engines at Hammersmith pumping station are all of the 


single-acting with equal beams. Nos. 1 and 2 are Messrs. 
Boulton and Watt's manufacture, with cylinders each 54in. 
diameter and 8ft. stroke. No. 2 works an 18in. pump with a 


solid piston, and lifts the water on the indoor stroke, delivering 
140 ons per stroke. No. 1 has two pumps attached, 15in. 
and 18in. diameter respectively, and delivers 100 gallons per 
stroke. No. 3 engine is of the same manufacture as those 
previo mentioned. It is 150-horse power, with a cylinder 
84in. and 10ft. stroke. The average pressure of steam 
from the boilers is 23 lb.; the point of cut-off is one-third the 
stroke; and the. yelocity fourteen strokes per minute. The 
pump is 23in. in, easter and 10ft. stroke. The quantity 
delivered. ,per..stroke is..130 gallons, and the maximum head of 
water p against is.177°6ft. No. 4 engine is by Messrs. 
Harvey and ©o., af 220-horse power, and is kept as a reserve. 
No. 5 is also “by the samé makers. It is 300-horse power, with 
eylinders 80in. in diameter ond ise stroke, sioee a — 
acting din, diameter, delivering 400 ons per stroke. 
The m Reeds of steam from the ‘oilers is 40 Ib., and the 
velocity.of the engine ten strokes dnd a-half per minute. This 
engine was found to doa duty of 60,000,000 on 112 Ib. of the 
dust coal, The engines Nos. 1, 2, and 3 are supplied with 
steam from nine Cornish boilers, each 30ft. long, with a tage 
tube of. 4ft, diameter. T'woof the boilers are kept spare. Nos. 
and 5 en xp *ate. provided with seven similar boilers, three of 
which areof steel. The five _— are employed to pump 
three mains of 30in., 2lin., and 14in. diameter respec- 


thro 

tively. |. nO er 8, but a air vessel attached 
to each, th "the medium #26 being 14ft. high by 6ft. in 
diameter, , 


The company has spent nearly £268,000 on new works since 
1852, when they commenced to remove their source of supply 
from the Thames at Barnes to Hampton, and the whole amount 
expended on the works to Lady-day last was £774,360. The 
total supply of the Grand Junction Company is also taken from 
the Thames at Hampton, from whence it is forced to the various 
Gesibuting stations, one of which is at Campden-hill, where 

is a covered reservoir having a capacity of 4,000,000 gallons. 

This little station deserves special notice, as the buildings exhibit 
an example of combining that style and degree of art with 
utility, compatible with the object to which it is applied. There 
ig.no useless outlay or unmeaning ornaments, but the details are 
in character with the whole. At this station there are two direct 
ing Cornish engines, duplicates, one of which we illustrate in our 

‘ ving, p. 198, which has been prepared from a working draw- 
ing kindly supplied us by the makers, Messrs. Harvey and Co., 
yle. Each engine has a cylinder 70in. in diameter, with 10ft. 
ke; the cut-off is one-third of the stroke, and the average 
worked at is fourteen strokes per minute. On reference 

the diagram, D is the pump, B the suction, and C the delivery 
Valve; A the air vessel, a the injection handle, and 6 the cataract. 
Fig. 2 the gear is drawn on a larger scale for the sake of 
teeny b is the eduction arbour, and e the handle, or horn; 
equilibrium arbour, and d the horn. The eduction valve 

is closed by a tappet at the completion of the upstroke, and the 
equilibrium valve is opened unless it is desire to make the 
engine pause, when the equilibrium valve is detained closed 
until relieyed by a cataract, A pause at the end of the 
out-stroke isin all cases provided for, but it is only 
on certain occasions that it is introduced between the in-door and 
out-door strokes. The pumps are of the single-acting type, with 
plungers 33in. in diameter, and are employed to pump against a 
head of 120ft. in a stand pipe. The stand pipe is not shown in 
the illustration, but an air vessel instead. e duty performed 
by those engines is 70,000,000 on 112 Ib. of coal, and are 
supplied with steam from six boilers, nine being provided, each 
30ft. long and 6ft. in diameter, with a single tube 3ft. Sin. 
diameter. The average pressure of steam is 351b. per square 
inch. There are several engines of this description in constant 
work at various waterworks in London giving excellent results, 
which must somewhat modify the views,of those persons who 
have previously the Cornish engine as a relic of 
barbarism. Without being prejudiced in favour of one particular 
kind, or wishing to dictate the universal a in of one prin- 
ciple, we do not hesitate to say that the engine ix 
capable of giving excellent results, and, indeed, in many cases is 





unquestionably the best. There are conditions under which the 
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SEVENTY INCH CYLINDER DIRECT SINGLE-ACTING ENGINE AT THE CAMPDEN HILL WATERWORKS. 
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crank engine is most suitable, and where it would be foolish to 
employ a single-acting engine ; but where a large body of water 
has to be pumped against a great head steam can be employed 
more economically in the latter. We have in a previous paper 
pointed out some of the facts conducive to the economical use of 
steam in this class of engine, which it would be useless to 
recapitulate. The chief objection raised against its use is 
that if a plunger pump be used, which is the most favour- 
able condition under which this type of engine works, 


the water is only forced through the mains during the out-door 
stroke; but in practice no great inconvenience is experienced 
from this cause, nor is it of much consequence, as the pressure | 
is not raised suddenly, and where two engines are employed to 
pump through the same main, the gear can be connected so 





that the out-door stroke of the one and the in-door stroke of the 
other may take place simultaneously. With long mains, having 
an air vessel attached, the friction of the water, together with 
the friction of the air vessel, so far controls the unequal flow as 
to render it trifling. It must also be considered that the in-door 
stroke is performed in much less time than that of the out-door, 
in some cases amounting to but one half. The water, then, is 
forced during two-thirds of the whole time the engine is at 
work, supposing no pause is given. We know of but little 
published information regarding the bull engine, and we, 
therefore, may in justice dwell a little more at length on 
the subject. The advantages this engine possesses over the 
beam engine is that it occupies less space; indeed, three could 
almost be placed in the area which would be occupied by a beam 








engine of the same power. With the latter it is also necessary 
to have an entablature or a strong wall to support the beam, 
involving considerable expense, which is not entailed in the con- 
struction of its rival. The amount of expansion that may be 
safely employed in such an engine is limited to the weight of 
matter to be put in motion at the commencement of the in-door 
stroke; it therefore follows that the advantage which can be 
derived from expansive working is greatest, ceteris paribus, when 
pumping against the greatest head. This is a point which should 
recsive strict attention in designing this kind of steam machinery. 
Wuen double-acting pumps are employed with a single-acting 
engine the capacity of the in-door and out-door strokes is some- 
times proportioned to correspond with the speed of the engine 
in the corresponding strokes. 
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TO CORRESPONDENTS. 
Nortce.— A Srecrat Eprrron of Tae Encrnger is published for 
Forsten Crrounation. This edition, prii 


ensure insertion, 
0 seven o'clock on the Thursday 


livered at the Engineer Office 
evening of each week ; received that time must neces- 
sarily stand over till the i y 

.* 


2" We cannot undertake to return drawings or manuscripts, and 
must, therefore, request owr correspondents to keep copies. 

*,” Letters intended for publication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. 

Hare (Vulcan Works).—Quick-lime will destroy hair. 

R. H. T.—Send particulars of the tube fixer by all means. 

W. M. W.— You may possibly get a berth on board some of our coasting steamers 

applying to the owners. 

C. D. H.— We propose to publish the paper in extenso next week. We should 
have done so some time since but that we have been waiting for indicator dia- 
grams which we have just received. 

NITRO-GLYCERINE.—A wishes to about 301b. of nitro- 

say 


correspondent tw 
glycerine for exportation to Australia, Can any of our corres, 
where this 


W. T. B.—Your invention is ingenious, and could easily be carried out in practice. 
So far it is worth patenting. Whether it is likely to be adopted by railway 
companies or not is quite another question, depending in a great measure on the 
interest you can bring to bear. 

8S. B.— We never received the letter to which you refer. As you have forgotten to 
give the diameter in the present , we are unable to say what pressure the 
boiler will carry with safety. Armstrong's “ Treatise on Boilers,” published in 
Weale’s series, is reall excellent little work, and will supply you with much 


R. 8. W.—As far as we comprehend your speak 
does not appear to be a fuel at all but merely a porous body capable of becoming 
impregnated with oil which you subsequently burn out. Jt és evident that 
fuel (?) itself is not consumed. In the absence of further information we are 
really unable to form any idea of the probable value of the invention. 





Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on evening in each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. line averages eight words ; 
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OFFICIAL BOILER EXPLOSIONS, 

Ir is, pretty well known amongst the public that the 
Board of Trade exercise, by means of officially appointed 
engineer surveyors at the different ports of the country, a 
particular kind of supervision over steam and other vessels 
carrying passengers. Amongst the chief subjects of their 
care are necessarily the steam boilers of every passenger 
vessel; and before clearing out of port each boiler of every 
passenger steamer has to be provided with a six months’ 
certificate that it is and: will be in good working order for 
that period. Now, last year * we took occasion to make 
what were neither more nor less than very startling revela- 
tions as to the way in which the supervision of this depart- 
ment of the Board of Trade duty was conducted. We very 
much doubt whether every engineer who took. the trouble 
to read what we then wrote was able to believe our state- 
ments. ._We.asserted that the Board of ‘lrade surveyors, 
into whose hands is occasionally placed the responsibility 
as to the safe condition of the passenger steamer traffic of 
the country, were di to pass any boiler able to with- 
stand twice the hydraulic pressure of the intended working 
pressure of steam. As long as absolute rupture did not 
take place when the application of a force pump brought 
to bear upon the sides of the boiler a hydraulic pressure 
twice that of the steam, the boiler was to be by the 
inspectors. On this operation being performed on the boiler, 
no matter what were its a sage its mode or amount of 
staying, no matter what bulging, what buckling was caused 
by the hydraulic pressure, an owner, according to the 
orders from Whitehall, could almost demand a certificate 
that his boiler was in safe working order. That our state- 
ments, incredible as they might seem, were founded on 
correct information was proved in the course of the dis- 
cussion and correspondence which took place respecting a 
circular, which appeared in our columns, having previously 
been sent to various engineers and boiler-makers by Cap- 
tain Robertson, R.N., the naval officer placed by the Board 
of Trade at the head of the engineer surveyors. Much 
inquiry and correspondence ensued ; we again wrote in 
strong terms on the subject, and then, apparently in 
answer to us, the Secretary of the Board of ‘Trade repu- 
diated,f in the most positive terms, any knowledge of, or 
any authorisation of, so far as the Board was concerned, 
the circular that had been issued by the Surveyor- 
General of the Board of Trade. 

Bearing in mind all this we need not be surprised at 
the explosion, a few days ago at Morecambe Bay, of a 
boiler on board the Talbot, a passenger steamer plying 
between Dublin and Morecambe Bay, by which the en- 
gineer, the assistant-erigineer, and a fireman were scalded 
to death. The matter for surprise is rather that we have 
not this year heard of a similar disaster before this—the 
reason being, as we have hinted before, that the rank and 
file of the Board of Trade surveying staff apparently know 
rather more about their business than the generals, and 
that their hands have probably been strengthened by the 
publicity given to the matter. 

* See THE EnGrIneER of September 8th, 1865, pp. 153—4; and 
of October 6th, 1865, p. 213. 

+ See Tur EnGrnzer of October 20th, 1865, p. 247. 








We publish elsewhere a of a made to the 
Board of Trade by Mr. Robert Gallowsy, CE, the chief 
to the respecting this explosion. On 
examining the scene of the disaster he found that part 
of the of the boiler was forced out, tearing off at the 
lowest seam of rivets. It a that the vertical dis- 
tance from this rivet seam to the nearest row of stay bolts 
above was 32in.; the width being not less than 16ft. 44in. 
The original designer of the boiler actually seems to have 
intended to work all this . area without stays, ‘as Mr. 
Galloway states that no staying is to be seen in the original 
tracing of the boiler. a ‘stays, held by — 
irons, were, however, after putin. These naturally 
formed shelves or ledges for-the deposit of scale ; and the 
company’s engineer actually . them removed—appa- 
al having a preference for rapid mechanical action or 
buckling over slower corrosion and burning. The boiler 
which did explode was only’ a short-time in advance of 
another in the race towards éxplosion—the after boiler in 
the same ship; as, on examining this one, from which these 
plate stays had also been removed, “ it was found that the 
“plates were broken through. exactly:at the same as 
“in the exploded boiler.” _ Nor’is this all: the boilers of 
the sister ship to the Talbot, the ‘Sherbourne, were con- 
structed in exactly the same way;:but Mr. Galloway. found 
that, on hearing of the explosion on. the other vessel, the 
stay plates “had been hurriedly: replaced with bolts and 
nuts ;” and the chief surveyor believes that the same plates 
are broken ae at the very same places, and in the 
very same way. e believe that six boilers in all, of this 
identical construction, and from the same maker, are afloat. 
So much for the work of the boiler maker, which has 
come to the natural end of all such work. We now come 
to the Board of Trade handiwork. . Will it be believed 


the | that Mr. Coates, of Belfast, who made the boiler at his 


works, is also one of the Board of Trade surveyors at Bel- 
fast? After finishing his work, this gentleman officially 
surveyed his boiler, both for himself: and, the Board of 
Trade, and as official surveyor, granted himself and the 
owner a Board of Trade certificate for his own boiler. The 
whole affair reads like a joke ; only the survivors of the 
unfortunate men killed will scarcely look upon it in the 
light of a farce. The touching trust in human nature that 
expects a man to condemn his own newly-made boiler, or 
even afterwards, as it gets worn, to condemn it for 
defective construction that ought to have been obvious to 
anyone, reaches the sublime. . Perhaps even this monstrous 
bungling might have had no immediate injurious effects if it 
had not been capped by the incredible rule according to which 
the boiler of a vessel carrying <= om was supposed 
to be safe if worked to half (!) the hydraulic pressure it 
had endured without rupturing. Perhaps the usual hy- 
draulic proof of three or four times the working pressure 
might have opened the eyes of even a manufacturing 
Board of Trade res say it is just possible, though 
we do not possess all that amiable belief in humanity so 
conspicuous at Whitehall. 

The whole affair is of such a character that we hope that 
searching inquiry—imperatively demanded in the cause of 
the safety of the public—will be made as soon as possible. 
Who is really responsible for the appointment of a private 
maker as a public inspector of his own boilers? The 
department at Whitehall works in a most mysterious man- 
ner. The surveyor-general’s ideas about boilers, as they 
appear from his own circular which we published last year, 
seem to consist in the belief that stay power has nothing 
whatever to do with limiting the pressure in a boiler able 
to withstand a cold water pressure of double that at which 
it is to be worked under steam. The chief surveyor, as we 
need scarcely say, differs from’ the surveyor-general, and 
relies on stay power. No engineer need be told who of 
the two is right. 

Such is another case of that “mongrel” system of direct 
Government interference exposed in Mr. Gray’s paper 
lately read before the Society of Arts. The most sinister 
and significant fact of all is that, incredible to relate, no 
evidence of the state of things disclosed in Mr. Galloway’s 
report came out at the inquest on the three unfortunate 
men killed. In all this, we need scarcely add, is a free 
and wide field for that administrative reform, the accom- 
plishment of which certainly need not wait for any Reform 
Bill; and it is to be hoped that Sir Stafford Northcote will 
carry out those reforms in details which are as much needed 
in his department as in the others of this curiously- 
governed country. 


SCIENTIFIC EVIDENCE IN COURTS OF LAW. 


To say that the present mode of adjudicating cases 
involving scientific and technical questions is the scandal of 
our courts of law, or that the present system of witnessing 
is a scandal to science, is to say no more than what is very 
generally known, and what has been learnt to the cost of 
many suitors in marine and patent cases—not to speak of 
the notorious failures of justice in trials for murder b 
poisoning. Under the shelter of the illogical way in whic 
patent cases are tried, gigantic legalised extortions are 
now being practised over the me and breadth of the 
land, causing enormous pecuni osses to helpless people, 
and effecting incalculable moral evils by the defiance of 
right and justice of which such cases are the evidence. 
Here, again, is one of the many instances in which our 
vast pro and success in material matters have kept us 
from making changes which perhaps less successful nations 
have long ago adopted. Scarcely any other civilised 
country has neglected to make the alterations in juris- 
diction necessary for dealing with the peculiar cases 
involving points bearing on modern science now daily 
brought before the courts of law of all countries. 
Scientific assessors in technical cases are already em- 
ployed in Holland. In France technical questions are 
submitted to the decision of experts, the ju confining 
himself to the legal points at issue and to the question of 
damages. The = of the experts are paid by the 
losing side, according to a fixed scale. A somewhat 
similar course of procedure is adopted in Denmark, and in 
both countries the system has given satisfaction. And 
even in our own courts absolute necessities, felt years and 





have required eon the 

fectly efficient an every-day matters are to be dealt 
with—of letting the court decide on every-day questions 
without extraneous aid. For instance, in’ have 
always been and are necessarily employed to translate 
evidence and documents in foreign a The diffi- 
= of — evidence afford a close analogy to the 

ifficulty of not understandi ‘ome Sore 
Matters. of complicated aon are always referred by 
the judges to accountants; and another similar analogy is 
afforded by the Masters of Trinity sitting as assessors in 
marine cases. It is difficult to find a common sense 
reason for the illogical mode in which the great majorit 
of ene cases are ——— decided in England—be nse § 
in our Chinese-like immovability, and the iarly 
English force of inertia in the direction of change, how- 
ay a ‘ . 

yetthe present system, whereby a judge, professin 
to deal with questions of law only, is loaded with mn 
uiring the most versatile scientific and technical know- 

ledge, is peculiarly a to what constitutes English 
strength—our constant and often unconscious persistency 
in the great principle of the division of intellectual labour. 
For, one-sided as we are in many things, the common 
sense English belief that a man ought, as long as life is 
short and art long, confine himself to a few things, has 
engendered success in enterprises in which more versatile 
intellects have failed. 

There are too many crying grievances caused by the 
working of the present system to lead one to think that 
this reform in our jurisdiction can be much longer delayed. 
The question only is what shape this reform should take, 
and public discussion must manipulate the subject in 
readiness for legislative interference. In this way, again, 
the British Association has done good work. In 1s62a 
committee of the Section for Statistics and Economy then 
recommended the introduction of a legislative Act whereby 
“ judges: should be empowered, on application from a 
“suitor, in causes of a technical character, to convene 
“skilled assessors, the number of whom should not 
“exceed three, and who should give their opinions on 
“ the statements of the witnesses in such manner as they 
“shall be required by the judge previous to his adjudi- 
“cation of the cause.” No legislative action has been 
taken upon this recommendation, but it would appear 
that the committee are unaware that the Master of the 
Rolls and some of the other judges have more than once 
employed Mr. Woodcroft as a scientific adviser in 
machinery patent cases. From an interesting report 
brought before the association, the question has this year 
again been brought forward. In alluding to the present 
system of scientific witnesses—in which great names are 
played against one another pretty much as one card is 
played aguinst the other in some gambling game—we see 
that scientific witnesses are very properly defined in this 
report as active witnesses, because they collect, by active 
exertions, “facts which are favourable to one conclusion 
“upon the question at issue,” even to “making experi- 
“ mental researches for the discovery of new facts which 
“ may. be favourable to that side.” An ordinary passive 
witness simply .states the matters he has seen in as 
accurate a way as possible. An active witness receives 
ex parte information from.one party; he proceeds to verify 
these facts, to find up. new facts to strengthen the view 
he has been caiplayed. to support; and he imports, so to 
ge the functions of a ileeliter in the witness-box. 

o doubt.“ most scientific witnesses would decline to give 
“ evidence at the request of a party whose case they con- 
“ sidered unjust;” but, either way, scientific witnesses 
usurp the functions of the judge, “for they decide the 
“ case in their own minds, and either strive to carry out 
“what they consider a just conclusion, or refuse to aid 
“ what they consider an unjust one.” 

One.of the remedies proposed by the Committee of the 
British Association would consist in giving the judges 
power to appoint witnesses independent of either party 
engaged in the cause, and, we presume, to place them in the 
witness box to be examined in the usual way. These 
judicial witnesses would hear all the evidence; they would 

ve the power to examine the active witnesses, and they 
would report to the court any corrections they might deem 
necessary of statements e by the partial witnesses, as 
well as other facts known to them on the matters at issue. 
Their functions would necessarily be confined to the 
technical points in the case, which they would place cut 
and dry, so to say, before the judges, who would then 
decide on the legal questions at issue, It stands to reason 
that “the presence of these judicial witnesses” would act 
as a check in the statements on technical questions now 
often put forward in the serene security that they can 
scarcely be checked. 

The other may | proposed in the report of the Com- 
mittee consists in the appointment by the judge of com- 
petent assessors, able to advise him me aye e evidence 
adduced. This remedy has been already tried, as we have 
stated, with success in several cases, Why the system should 
not be legalised; why the judge should not have the 
option to call for scientific assistance, we cannot see. 

A third remedy would consist in es Mee a jury, with 
members specially chosen for their technical knowledge of 
the points at issue. This plan would have the advantage of 
being the most readily applicable without legislative inter- 
ference ; and, with this view, we long ago recommended 
its adoption. But it is, of course, subject, to obvious diffi- 
culties, amongst which the difficulty of choosing suitable 
persons, willing to enter a jury-box, is not the least. It 
is, in fact, a question whether such cases should be taken 
before juries at all. In the course of the discussion at 
Nottingham of this report, Dr. L. Playfair made a 
remarkably shrewd observation on the employment of 
juries in such cases, observing that “he did not see how 
“any satisfactory conclusion was to be arrived at” “as | 
“as such matters as patent cases were tried by juries,” who 
were not “likely to be influenced by the reports of ex- 
“perts while their feelings wore appealed to by counsel, 
“who twisted the facts to suit the views they advocated.” 
“Tn Scotland juries were not cared for, and a permissive 
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Tn the course of the discussion, Sir John ——— 
expressed his opinion that the great difficulty i 
in the hesitation of the judges to recognise that they 
were not omnipresent and omniscient. We consider 
that no difficulty need be feared here. When, as we have 
seen, a judge is often two or three days before he has 
gained the merest rudiments towards understanding a 
patent case, he will be too glad to have impartial aid upon 
whom he can rely for dispelling the dust wn into his 
eyes by advocates in and out of the witness-box. As 
owing the difficulty in eliciting truth from the evidence 
of scientific witnesses, Mr. Carpmael instanced Elkington’s 
silvering case, in which four eminent chemists failed to 
in certain questions submitted to them. 

At the conclusion of the reading of the report and of the 
discussion thereon the section adopted the resolution that 
“the Parliamentary Committee of the British Association 
“be requested to assist in carrying out improvements in 
“the present mode of obtaining scientific evidence in 
“courts of law.” Unfortunately, this is one of those 
useful questions of legislative detail which, involving no 
political issues, and without any halo of popularity, are 
neglected in Parliament. 


CAST IRON ABUTMENTS, 


Tum ancient schools of logic expressly forbade their 
alumni to argue @ particulari ad universale, and at the 
present day we are enjoined in obedience to the same 
precept never from particular premises to deduce universal 
conclusions. If there is one class of mortals more prone 
than another to fail in the observance of this invaluable 
injunction it is that of inventors and patentees, many of 
whom have, when too late, bitterly rued the results of 
giving ear to an alluring and persuasive sophistry. Under 
the title of our heading an invention has recently been put 
before the professional public by Mr. W. D. Robotham, 
which may be briefly described as follows :——It consists in 
screwing cast iron piles into the ground ; bolting a series 
of vertical cast iron plates to them, and to one another, 
until the superficial area of the abutments and wingwalls of 
the bridge is completed, thus forming an iron casing to 
resist the pressure of the embankment. Tie rods passing 
through the bank connect different portions of the casing 
together, and are attached where n to mooring 
piles. The casing can also be used without the screw piles, 
and can be connected with any ordinary masonry or con- 
crete foundation. Commencing at the beginning, there is 
nothing new in this method of getting a foundation. It is 
simply Mitchell’s screw, which has been used in almost 
every description of ground, except rock, with various 
degrees of success. Engineers are very much divided in 
opinion respecting the absolute advantage of screw 
piling, although in some particular instances it has un- 
doubtedly been successful where other means would either 
have altogether failed or at least been attended with 
an enormous expense. The ingenious application of this 
principle by Mr. Brunlees, who introduced a modification 
of it to suit the peculiar nature of the case, is well exem- 
plied in the foundations of the Kent and Leven Viaduct 
constructed from his designs. Mr. Robotham selects as a 
case to which his method is applicable, that of a bridge 
with foundations 24ft. deep. I1t is needless to point out 
that this is an extreme instance. There are whole lines of 
railways with not a single bridge whose foundations go 
down even half this depth. The foundations of our great 
bridges over the Thames do not extend further than from 
25ft. to 35ft. on an average, into the bed of the river. We 
are the last persons to throw cold water upon any new 
design or invention, but the application of screw piling is 
so limited that it requires no prophet to foretell that a 
superstructure founded exclusively upon it is not likely to 
meet with a very wide demand. A belief to the contrary 
is a manifest violation of the injunction laid down at the 
commencement of our article. Fortunately our inventor 
has a saving clause, for he remarks that “these abutments 
“will be found advantageous as to cost, &c., on good 
“ foundations,” that is, when no piling is required. ‘This 
brings us to the question of the cast iron abutments, which 
really constitute the invention. 

The application of iron to architectural and engineering 
purposes, has introduced a complete change in the nature 
of structures, yet retaining the same general features 
they possessed when constructed of other materials. 
Iron may be said to have substituted the hollow or the 
superficial form for the solid: iron columns, iron piles, 
caissons, cylinders, open-webbed beams, trussed arches, and 
numerous other examples, might be quoted. At first sight 
it would appear as if the “cast iron abutments ” belong to 
this category. A little reflection will show that they do 
not, and it is here that we find fault with them. The 
theory of their construction is defective ; they violate two 
conditions whose fulfilment is indispensable in all cases 
where the solid is replaced by a superficial form. One is 
that the hollow or superficial substitutions must enclose a 
space; the other that it must have a frame or stiffeners, 
the number depending upon the extent of the area, Mr. 
Robotham has thought it necessary to make the bearings 
of the girder come upon hollow rectangular pillars, but, 
strange to say, considers a thin casing of metal quite sufii- 
cient to provide for the security of the remainder of the 
abutments and wings; yet the pressure of the latter is 
intinitely more to be feared than that of the girders. The 
pressure of the iron beams is simply that of a vertical 
weight, and can be calculated if desired to the fraction of 
an ounce; the pressure of the embankment cannot be 
calculated except approximately, as the value of the 
theoretical formule depend entirely upon certain assump- 
tions which cannot in practice be carried out. The influ- 
ence of the weather, character of the material, and various 
extraneous causes, render it necessary to depend in a great 
measure upon the knowledge gained by actual experience 
and the stability of existing examples in similar positions. 
Whether a pressure has to be resisted above or Solow water 
the principle is thesame. Let us compare the construction 





of the cast iron abutments with the caissons adopted by 
Mr. Page in the foundations of Westminster and Chelsea 
Bridges. ‘Instead of iron plates Mr, Page employed slabs 
of. grindi So farm the ending, bul he Inia treme in addi- 
tion; the slabs fitted into grooves in the sides of the piles, 
and it would be impossible for them to bulge out or — 
way so long as the piles held. Here is the error in Mr. 
Robotham’s design. His casing is wholly unsupported; at 
intervals the plates are tied and cross-tied by rods, but 
these rods only act + ge the particular plates to which 
they are connected; the real support and strength of the 
casing depends upon the horizontal and vertical joints of 
the plates themselves, and it seems very probable that 
when an unequal pressure, owing to the filtration of water 
or other cause, came upon a joint, it would inevitably bulge 
a little and perhaps open. Supposing it to yield no further, 
the appearance of the bridge would be completely spoiled 
by the occurrence. Had the piles been carried up 
above ground, and the plates let into grooves as already 
described, the theory of the structure would be sound. “At 
present, the design is all panelling; there is no framework. 
{t may be correctly likened to a door without any styles, 
but consisting altogether of panels tenoned and mortised 
into one another. We do not place much reliance upon 
the efficacy of simple tie-rods of so great a length as 30ft., 
especially when it is borne in mind that the slightest slack 
will destroy the appearance of the face of the plates. 

However well and faithfully a light and apparently 
fragile form of construction may answer above ground for 
one of a more solid character, it is undeniable that it would 
be an erroneous practice to substitute it underground, 
where it would be a matter of difficulty to get at it after- 
wards, A foundation of concrete, solid masonry, cylinders, 
piles, and their compounds, may be regarded as one solid 
mass, and as a rule is never seen again when the super- 
structure is once raised upon it. All the tie-rods stay- 
ing the faces of the “cast iron abutments” are buried 
under the embankment. If at any future time they re- 
quired adjustment, repair, or replacement—a very probable 
contingency with rods more than 5Oft. long passing through 
an embankment pressing on one part of them with double 
the force it exerts at another—it would be necessary to get 
at them and the mooring piles. Every engineer is well aware 
that it is no joke to strip an embankment even 25ft. or 
30ft. higk, down to the natural surface of the ground, and 
carry on the traffic at the same time. In a practical sense, 
we do not attach much importance to the effect of the ex- 
treme variations of temperature, although in long rods 
their influence must not be entirely overlooked. The idea 
of building the abutments and wingwalls of bridges on the 
casing instead of the solid principle is by no means a 
novelty. In Cambridgeshire, along the navigation of the 
Nene, and throughout the Mid-level district, hundreds of 
examples may be seen. Nearly all the public road and 
occupation bridges are built of uprights and slabs of 
York landings, or timber sheeting to hold up the bank. 
They were erected under the superintendence of Mr. 
Walker more than thirty years ago, and, as may be readily 
— are now all tumbling to pieces. 

e cannot avoid adding that comparing the “ cast iron 
“abutments” as a superstructure with an ordinary one of 
either masonry or brickwork, we differ in toto from the 
result arrived at by the inventor regarding their relative 
cost. In fact, our conclusion is precisely the reverse of his. 
Taking his own example of a bridge for an embankment 
24ft. in height with slopes one and a-half to one, and de- 
ducting the cost of the screw pile foundation, we have 
£1,624 remaining as the cost of the abutments and wing- 
walls, including, of course, the tie-rods and anchor piles. 
A similar superstructure of stone or brick, under most dis- 
advantageous circumstances, would not cost half the 
money. An ordinary public road bridge in 20ft. em- 
bankment averages about £400, including both arch and 
parapet. The facility of erection claimed by the patentee 
is indisputable, but we think he has laid too much stress 
upon the fact that all the parts of bridges on the square 
are duplicates one of the other. In the particular situa- 
tions favourable for the adoption of his method, the 
chances are a hundred to one that the bridge would be on 
the skew. The diversion of a road in order to make it 
square to the line of railway is a trifle, but the diversion 
of a river is a very different affair; it is, in truth, the ne- 
cessity which frequently arises for not interfering with the 
line of water way that has led to the universal adoption of 
skew bridges in those situations. Although not inclined 
to vouch for the stability of the “cast iron abutments ” in 
their present state, we consider that by introducing a few 
modifications, in accordance with the recognised principles 
we have mentioned, they might be endowed with that 
solidity and made to fulfil those conditions of uniform re- 
sistance, the want of which appears to be their chief defect. 





THE SNIDER BREECH-LOADER. 


By this time half the civilised world has heard of the Snider 
breech-loader, the arm accepted by the British Government out 
of many competitors, and to which the present Enfield is being 
converted as fast as the existing arrangements at Enfield will 
permit. By this time we doubt not, too, a considerable portion 
of the civilised world is envying Mr. Snider, the fortunate in- 
ventor, on whom a shower of remunerative gold is to descend, if 
it have not already descended. To have won the appreciation of 
the British Government is something to evoke all manner of 
pleasant idealisations ; let us therefore descend to a few stern 
matters of fact, the perusal of which will tend to moderate the 
feelings of envious people who would place themselves in the 
happy position of Mr. Snider. We have recently had an inter- 
view with that fortunate gentleman. He lies paralysed wholly 
on one side, a faithful friend keeping watch and ward, for 
reasons which some of our readers may be men of the world 
enough to discern. Though there is no question as to the adop- 
tion of his gun—it being already adopted—not one penny has 
this successful inventor been able to obtain from the just and 
honourable and beneficent Government of this great country. 
We presume there must exist such a sentiment as honour some- 
where in the regions of red-tape—it may be sympathy and com- 
passion ; if so, we should be grateful, for poor Mr. Snider’s sake, 
if somebody would discover the locus standi of the same, and 
give him the benefit of the finding. : 





THE PROGRESS OF THE METRIC SYSTEM. 
THE progress of the metric system appears to be very slow. in 
this country, and this siewtines anune-to be owing to.thngenee 
which necessarily impede the adoption of measures. which will 
rather be beneficial to future ions than to contemporaries. 
It is easy and very convenient for a savant to adopt the metric 
system in his calculations; but its importation into an engineer- 
ing workshop, for instance, of long standing, involves otine 
ciation of patterns and of much drawing work. Once established, 
the system, or almost any ill be of great benefit, but 
the existing generation will have to pay more or less for its intro- 
duction, As to the difficulty of using the metric system in the 
workshop there is little or none, and in some of the first-class 
engineering works the fitters, turners, and erectors are alread 
accustomed tothe metre. In this direction, again, the Britj 
Association is doing good work. A report of the committee on 
the subject was read at Nottingham by Professor Leoni Levi, in 
which an account was given of the steps taken during the, past 
year to promote the adoption of the decimal system of weights 
and measures. In November last a second conference was held 
at Frankfort, consisting of official delegates from the leading 
German States, and by a protocol of the 28th November, the 
aay oe resolved - — the metre as a unit of measure with 
the other portions of the metric system, allowing the co-existence 
of the foot of three decimetres, the! inch of “ied centimetres, and 
the line of three millimetres. With a sublime oblivion of every- 
thing except the progress of the metric system, the report says 
that “itis gratifying to learn that one of the first conditions Jaid 
down in the preliminaries of peace” after the late German war 
“was the establishment of a uniform system of weights and 
measures” all over Germany, In the United States two, bills 
on the subject have passed into law, the one for rendering the 
use of the metric system lawful, and the other authorisizig 
the use in post-offices of weights of the denomination of grammes. 
At the Paris Exhibition of next year there will also be an exhi- 
bition of the weights, measures, and coins of all countries, and 
an International Conference on the subject will be held at, the 
same time. The International Statistical Congress, which met 
last in Berlin in 1863, proposes to hold its next meeting in 
Florence in, October of this or next year. This Mey 4 
repeatedly expressed its opinion in favour of uniformity. of 
weights and measures, and made specific recommendations with 
a view to its attainment. It was proposed that the British 
Association, which has never yet been represented at this Con- 
gress, should be so at this meeting. As regards India, the ques- 
tion of a uniformity of weights and measures there is at present 
under the consideration of the Government of that country. 
Much difference, however, exists between the Madras and Bombay 
Commissions on the respective merits of the decimal and 
binary systems. In England, the department of weights and 
measures has been transferred from the Comptroller of the 
Exchequer to the Board of Trade. No provision, has, however, 
been made for authorising that board to provide themselves with 
a copy of the standard metric weights and measures, with a view 
to the stamping of the weights and measures in common use. 
The Metric Weights and Measures Act of 1864 is thus rendered 
inoperative, the inspectors of weights.and measures being bound 
to seize any such weights and measures not duly stamped. The 
late President of the Board of Trade promised to consider the 
introduction of a separate measure to remove this anomaly. But 
the session was too far advanced, and nothing has been done. 
Since then Mr. Ewart has given notice in the House of Com- 
mons that early next session he will move the appointment of 
another committee to facilitate the introduction of metric weights 
and measures. It was proposed that all statistical documents 
should be prepared by the Board of Trade in terms of the metric 
system as well as in the imperial, and that the British tariff 
should be published in a similar manner. As nearly all scientific 
chemists have adopted metric weights and measures, the same 
might be expected from the pharmacy. This has taken place in 
countries which have not yet introduced the system into com- 
merce, In Sweden and America prescriptions are written in the 
metric system. As regards England, however, the General 
Medical Council has as yet only determined that a complete com- 
parative table of metric and imperial measures be inserted in the 
forthcoming edition of the British Pharmacopoia. 

As regards the introduction of the metric system into the 
carrying department of railways, Professor Levi has consulted 
some of the officials at the London Clearing-house; and the 
royal commission on the railways of Great Britain has. heen 
urged to take up the matter, that it apppears that “it ig not 
disposed to proceed with the inquiry.” Great hopes seem to be 
entertained for the progress of the metric system in this country 
from the establishment of the “mural standards,” proposed by 
Mr. James Yates, to be set up in public places through Great 
Britain. The eminent chemist, Professor Frankland, has advised 
their construction of white glazed porcelain instead of any 
metallic substance, as being far more durable and not liable to 
changes by expansion and contraction. The one difficulty in its 
manufacture, proceeding from its contraction at a very great 
heat, has been overcome by Mr. Casella, who found, after a series 
of experiments, that if the heat be sufficiently intense and long 
continued no further change will again take place after the first 
contraction. 





CIVIL AND MECHANICAL EncrnEERS Socrety.—By the kind per- 
mission of Mr. W. H. Barlow, C.E., arrangements have been made 
for the members of this society to inspect the Midland Railway 
Works on Saturday the 15th inst. The site of the London ter- 
minus will be first visited about 2 p.m. 

RAILWAY Bripcr In Kentucky.—A railway bridge is about to 
be constructed across the Ohio River, at Louisville, at a cost of 
about 1,500,000 dols., which will be a great advantage to the in- 
habitants of that region. The bridge will be without a draw, and 
so elevated that boats of any class can pass under it. a ies 

A New BREECH-LOADING NEEDLE RiFLE.-—We have just had 
submitted to our inspection a new breech-loading needle gun,, the 
invention of Mr. Thomas Wilson, of Birmingham, which is a great 
improvement upon the Prussian needle The entire mecha- 
nism in the Wilson gun is completely enclosed in the rear of the 
barrel, and is never exposed to wet or accident, either in-its 
or closed condition. The Prussian, and all other needle aoe or 
we have seen have many weak points, the principal one of which 
is their great exposure to injury from delicate projecting pieces, 
when open for loading, but this gun has no projecting parts, and, 
therefore, no liability to injury from this source. The gun, more- 
over, requires but two simple mov ts for opening and closing 
the breech, which are so easy and rapid that the arm can be loaded 
and fired twenty times in the minute. The mechanism in closing 
the gun carries the cartridge into its chamber (which is a t 
desideratum in a breech-loader), and requiring neither lock, 
hammer; nor extractor, is necessarily of very simple construction, 
and can be made at a less cost than the ordinary Enfield rifle. The 
cartridge used with this rifle carries its ignition at its extreme 
base and centre, and is much simpler and less costly to manufac- 
ture than the Prussian cartridge. By a very simple alteration, 
and without additional cost, the gun can be made to fire the 
Snider cartridge, or any similar ammunition, 
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per inch of shot’s circumference to penetrate the backing and 
skin of the Warrior, viz: 18in. of compact teak and a 
8-in. iron plate strengthened and supported by iron ribs; 
and we see that 16 foot-tons per inch were sufficient to pene- 
trate the side of an ordinary line-of-battle-ship, viz., 25in. of oak. 
We also find that the backing of the Lord Warden required 58 
‘tons per inch, and of the small plate target about 16 tons per inch. 
This shows the vast superiority of compact backing, supported by 
internal iron plates. 


‘RESUME OF THE CONCLUSIONS WHICH MAY BE DRAWN FROM THE 
EXPERIMENTS AGAINST IRON, 

1, When it is required to perforate the plate the projectile 
should be of a hard material, such as steel or chilled iron. 

2. The form of head best suited for the perforation of iron 
plates, whether direct or oblique, is the pointed ogival. 

3. The best form of steel shell known at present is that in which 
the powder can act in forward direction, and which is furnished 
with a solid steel head in the form of a pointed ogival,* 

4. When chilled iron can be made of the best quality, it is 
almost, if not quite, as effective as steel for solid shot. And 
where the projectile can perforate with ease, the chilled shot is 
more formidable than steel, as it enters the ship broken up, and 
would act as grape. ft 

5. To attack well-built iron-clads effectively, the guns should be, 
if possible, not under twelve tons weight, and Qin. calibre, firing 
an elongated projectile of 2501b. with about 40 lb. of powder. 

6. When the projectiles are of a hard material, such as steel, the 
perforation or power of complete penetration is directly propor- 
tional to the ‘‘ work” in the shot and inversely proportional to 
the diameter of the projectiles; 
“* work” be made up of velocity or weight, within the usual limits 
which occur in practice. 

7. The resistance of wrought iron plates to perforation by steel 
projectiles varies as the square of their thickness. 

8. Hitting a plate at an angle diminishes the effect as regards 
power of perforation nearly in the proportion of the sine of the 
angle of incidence to unity. 

9. The resistance of wrought iron plates to perforation by steel 
shot is not much, if at all, increased by backing simply of wood; 
it is, however, much increased by a rigid backing, either of iron 
combined with wood or of granite, iron, brick, &c. 

10. Iron built ships, in which the backing is composed of com- 
pact oak or teak, ofter much more resistance than similarly clad 
wooden ships. 

1l, The best form of backing seems to be that in which wood is 
combined with horizontal plates of iron, as in the Chalmers, Belle- 
rophon, and Hercules targets. 

42, An inner iron skin is of the greatest possible advantage; it 
not only has the effect of rendering the backing more compact, but 
it prevents the passage of many splinters which would otherwise 
find their way into the ship. No iron-clad, whether iron built or 
wooden converted, should be without an inner iron skin. 

13. The bolts known as ‘‘ Palliser’s bolts” are the best for 
securing armour plates. In these bolts the diameter of the shank 
is reduced to that which it is at the screwed end. 

In the foregoing pages great stress has been laid on penetration; 
there are two methods by which an iron-clad vessel can be 
destroyed by the fire of artillery. 

(1.) Racking,§ or the impact of heavy shot of large size moving 
at low velocities, and intended to shatter the vessel’s armour, and 
by repeated shakes ultimately to knock the whole structure to 
pieces, 

(2.) Punching, || or the penetration of the vessel’s side either by 
elongated shot or shell, intended to kill the crew, damage the 
machinery, and sink the vessel by holes made through her at or 
near the water line. 

Both these systems have their advocates, and there is, un- 
doubtedly, a great deal to say on both sides. 

All warlike operations tend to the crippling of your enemy ; and 
that system is evidently the best which will cripple him in the 
shortest time, in the easiest manner, and at the least possible ex- 
pense, 

Now time is an element which will largely enter into con- 
sideration in future actions with iron-clad vessels. 

Suppose two opposing iron-clads to meet, one armed with guns 
on the ‘‘ racking” system, the other with guns on the “ punch- 
ing” system, it is probable that the vessel which could send her 
shot clean through the sides of her adversary would have the 
greatest chance ot reaching a vital part in a given time. Besides 
which a ** punching” shot is usually an elongated ritle projectile, 
animated by a moderately high velocity, and has consequently a 
flatter trajectory than the ‘* racking” shot, which travels at a low 
velocity ; and as accuracy and a flat trajectory are closely allied, 
the “* punching” system would gain another chance, viz., that of 
making the greatest number of hits for a given number of shots. 

Suppose an iron-clad is desirous of running past a fort which 
defends an important harbour or roadstead, she would, if possible, 
probably pass at a rate of over ten miles an hour. ‘rhe fort, in 
this case, would only have time to fire a few rounds at her; and 
if the effect of those rounds was merely an external racking, the 
vessel might receive no real injury at all—nothing, at least, 
which would in all likelihood stop her. On the contrary, a 
happily-directed punching shot would have the chance of destroy- 
ing the machinery, blowing up the magazines, or establishing a 
leak at the water line. 

In attacking an iron-clad by the racking system the whole 
effect is directed against the casing or armour plating of the 
vessel, which for ali offensive purposes is harmless. The enemy 
which we want to cripple are the men and guns behind the 
armour. It appears from these considerations that an attack on 
the ‘‘ punching” system will probably be attended by gain in 
time, as the vital parts of the vessel cannot be reached so quickly 
by an attack on the ‘‘racking” system ; and even were un enemy’s 
ship ultimately shattered, and her offensive power destroyed, 











* Recent experiments have shown that chilled shell are very effective, and it 
is quite possible that chilled iron may supersede steel altogether. 

+ The introduction of chilled iron is due to Major Palliser, who has devoted 
much time and attention to the subject. 

+ That is to say, a shot which is capable of breaking a hole through a 4°5in. 
plate unbacked, will be also capable of doing so if the plate be only backed by 
wood, to the extent that were the plate taken off the backing the piece of iron 
where the shot had struck would fall out. 

system, 
i English system. 


and it is immaterial whether this . 











APPENDIX. 
TABLE XI. 





Table giving the results of various experiments with steel and other projectiles against structures protected by wrought iron armour plates. 


Target. 


| Photographic 
No. of round. 


Gun. 











Warrior 


= 
S 8 


497 


934 


1018 
1016) 


943 
935) 


936 
937 


938 i 
939) ; 


1050 


983 


980 


512 


” 
oo 


972 


Warrior, with 5in. 
armour. 


Warrior 
Warrior, with 5in. 
armour. 


5"5in, plate on War- 
rior backing and 





13°3in. M. L. rifled 
guns of 22 tons 


” 


Horsfall’s M. L. 
smooth bore gun of 
24 tons, calibre 
13°01 4in. 


10°5in. wrought iron 
M. L. gun of 12 tons 


Tin. wrought iron 


rifled M. L. gun of 
134 cwt. (Church) 


” 


” 


70-pr. M. L, Arm- 
strong gun. Com- 


petitive. 
Jin. M. L. gun of 
134 cwt. (Shunt) 


7in. M. L. gun of 
134 cwt. (Shunt) 


” 
,’ ” 
Tin. M. L. gun of 
134 ewt. (Woolwich) 


” 


Tin. M. L. gun of 
130 cwt. (Woolwich). 


” 


Tin. wrought iron 
rifled M. L. gun of 
149 cwt. (Lancaster's) 


”" 
7in. wrought iron 
rifled B. L. gun of 
81 cwt. 
100-pr. S. B. (9in.) 


” 


” 


68-pr. 8. B, (8in.) 
Tin, Whitworth gun 
Tin., or 120-pr., shunt 
gun 
Jin. B. L. gun of 
81 cwt. 
” 


68-pr. smooth bore 
gun 
Zin, Whitworth gan 


Sin, Whitworth gun 


68-pr. smooth-bore 
(8in.) of 95 ewt. 





” 






































’ 2 
Charge. Projectile. m3 3 3 RE H 
. wo > ; 
| 52 Nature | 3 £3 4 & Ese Observed effects. 
and & g | 5 s 

: 5 © | length, | F | A la Eixs Be 

Ib. Ib. in. | feet. 

70 | Rifle Steel | 6125/1824] 988) $738 80°9 | Target completely penetrated, armour 

L. G. shell.* plate blown off, &c. 
” ”» ” ” so» | 1046) 4649 1118 —— completely penetrated, with much 
jamage. 
744| L.G. | Spherical] 285 | 12°88] 1290] 3290 81°3 | Penetrated armour; shot lodged in the 
cast iron backing. 
shot. 
- 2 279°5 | 12°80 | 1510 | 4420 109°9 Target completely penetrated. 
60 | 1.G. | Spherical |150 00| 10°37 | 1620 | 2730 | 88°8 | Penetrated armour; shot lodged in back- 
cast iron ing, bulging inner skin. ( 
shot. p. 99, 1862.) 
25 | Rifle Cylindrical) 100-00) 6°91/ 1655 | 1677 772 | Target completely penctrate4, shot picked 
L.G. | steel shot. up 44 yards in rear, after passing through 
a mound of sand. 

20 - ” 09°56 | 691) 1411 | 1374 63°2 | Target completely penetrated ; shot went 
out to sea. 

18 9” ” 99°62; 691) 1840] 1240 671 Penetrated armour and lodged in the 
backing ; inner skin not broken, but 
bulged slightly. 

17 ”» ” 100°00} 6°91) 1803 | 1177 54°2 —— armour, and lodged in the 

cking. 

14 ” ” 6075 | 6°30] 1550] 1162 58°7 Penetrated armour and lodged in backing, 
skin bulged and slightly cracked. (Trans- 
actions, p. 65, 1864.) 

25-0 |Rifle L, G.|Cylindrical| 190°0 | 6°91] 1631 | 1625 | 74°37 | Strack on arib. Target completely pene- 
steel shot, trated ; shot went out to sea, 
hemisphe- 
rical head. 

” » ” ” » | 1586 | 1636 75°36 Struck between two ribs, target completely 
penetrated ; shot broke up. ; 

” »»  |Cylindrica’) 104-0 | 6°89/ 1451 | 1618 | 7or14 | Pe armour plate and lodged in the 

drilled shot backing, shot broke up. 
hemis- 
pheric head 

” ” ” ” ” 1478 1565 72°29 ” ” 

” * Elliptical /101°0 | ,, | 1498 | 1572 | 726 | Struck between two ribs; target com- 

head. pletely penetrated ; shot broke up. 

25 |Rifle L. G — 102°0 | 6°89] 1500] 4555 | 71° Target completely penetrated ; shot broke 
up. 

shot, ellip- P 
tical head. 

17 és ” 1010 | » | 1282) 1151 | 53°18 | Penetrated toa depth of 20in. and broke 
up; no damage at ae oaiate 

” 101°0 | 5, | 1267] 1194 | 5194 | Struck partly on a rib, pen ‘0 
wd gi : inner skin, which it cracked and bulged. 
eS as Cylindrical) 100-0 | 6°91} 1300] 1172 | 53°98 | Pemetrated to a depth of 20in. Target 
steel shot, weakened by 943. 
hemisphe- 

ai a ” = » | 1297] 1166 53°73 a to a depth of 12°5 in.; shot 
cracked. 

” ” ” ” ’ ” ” 53°78 Penetrated to a depth of 12°75in.; shot 
cracked. 

25 |Riflo L. G.|Armstrong] 97°5| 692| 1572] 1670 | 769 Struck fair; penetrated plate, forcing it 

false into backing; shell stuck in plate ; head 
headed of shell bulged ; total indent about 9in. 
shell 
(blind) 

os a Ditto(live)} 1010 | 6°92) 1544] 1670 | 769 Penetrated armour and burst in the back- 
ing; total depth of indent 17in.; skin 
slightly bulged ; target weakened by 975. 

“~ “ Ditto. 101°0| 6°92] 1544 1670 769 Struck fair; penetrated armour and burst 
in the backing; total depth of indent 
10in. ; rib cracked and buiged. 

- ™ Alderson | 98°0| 692] 1575 | 1686 776 Struck fair; penetrated plate and lodged 

solid in the backing ; total indent about 19in. 
headed 
shell 
(blind) 
» m Ditto | 10262) 692] 1539 | 1686 776 Struck fair; penetrated right through 
(live). target, bursting and setting fire to back- 
ing ; solid head blown out to sea. 
25 | Rifle L., G.|Cylindrical) 187°69) (7°55| 1418 | 1781 | 760 Target completely penetrated. 
steel shot 6°95 
concave 
headed. 
7 * ” 187°31)  ,, | 1220] 1417 | 63-7 Target completely penetrated. 

14 "i ” 111°6 | 6°88 | 1097 930 | 43°0 Penetrated armour, forcing it into back- 

ing ; shot remained sticking in the plate. 
| (Transactions, p. 154, 1863.) 
25 L. G Spherical |106°0 | 8°87| 1470 | 1578 56°4 Struck between two ribs; 
steel shot armour and lodged in the backing ; broke 
(Firth). one rib and cracked another; inner skin 
cracked and bulged ; distance from face 
| of plate to nearest part of shot, 6°5in. 
975 - ” 104°00) 8°87} 930 624 22°4 Shot rebounded; indent, I*7in ; plate 
slightly bent ; no injury to inner skin. 
1600 2” Spherical | 74°75 | 7°96 | 1362 962 | 98°5 Shot stuck in the plate, which it pene- 
steel shot. trated, and drove against backing; 
indent 4°8in. (Transactions, p. 70, 1864 ) 

23 | Rifle L,G Flat | 129°0| (6:36) 1270} 1443 | 67-57 | Target completely penetrated, — 

headed 6°96 
steel shot. 

zo »» | Elongated | 140°0| 6-9 | 1266] 1531 | 70°65 | Total indent 3‘lin,; rib slightly bent. 

cast iron 
shot. 

14 ” ” 1100; ,, | 1140] 991 | 45-72 | Total indent 1-6in, 

10 ” 2000} ,, | 760] 801 | 3695 | Indent too small to be measured; shot 
broke in two. 

16 ” 65°5 |. 7°91 | 1380 878 35°83 Indent 2°5in. 

27 \Rifle L. G,/Steel shell) 151°0 {o$6 1166 | 1421 6°56 Completely trated; shell burst in 

flat headed 6-96 backing, carrying many splinters inside ; 
range, 800 yards. 

MF tn » |1800] ,, | 1288] 1881 | e4-¢s “ . 

” » ” ” ” 1268 1439 67:35 Ditto; range, 600 yards. 

13 n 81-0 pa 1102 682 40°85 Penetrated armour and burst in backing. 

54 A 

" ” ” 725) ,, | 1148 657 | 38°87 | Ditto. (Transactions, 1862, p. 86. 

16) 1. G. Geberteal 73°00 | 7¥0| 1355] 930 | 37°47 | Indent 3-2in., and cracked ; shot cracked. 

steel. 

” ” ” 72°50 | 7°88 | 1360 ° 87:57 Daten 3°26in., and cracked; shot 
cracked. 

” " ” 7800 | 790) 1355 » 8747 Indent 3°8in.; ditto, ditto. 





* Armstrong pattern, 
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TaBLe XI. (continued.) 
Table giving the results of various experiments with steel and other projectiles against structures protected by wrought iron armour plates. 





| Photographic 
No, of round 


446 


447 
418 


718 


717 


79 


17 


708 














718 
49 


950 


951 


o 


752 
925 
926 
927 
923 
929 
9 


4 


916 
918 
919) 


917 


920 
921 
922 


810 


813 
80: 


808 


805! 


802 




















Charge. Projectile. 2. 3 
Bi 2 
T Gun. P 4 . 
_ = | pranaot| “re | 2 | € 1538/5 = 
3 | powder. oom = Z Bing 
Ps Ee a =|" 
5°5in, plating, War-| 68-pr. smooth-bore | Ib. Spherical | 1b. | in. | feet. 
rior backing & skin} (8in.) of 95 cwt.) | 16 L. G. | steel shot. =e 7v0 an 930 
’ ” ” is" * 
8 : - be x 73°50| 792] 1354] 935 
73:00 | 7°89) 1355 930 
y ” ” 
5in, plate on back- : is ” ” 73°45 | 7-91) 1353 930 
ing of Chalmers 
target. 
Minotaur 10°5in. wrought iron| 50 | L. G, | Spherical | 150-00) 10°37 | 1620 | 92730 
M. L. gun of 12 tons cast iron 
shot. 
” ” 50 2 A A ” ” ” 1794 8347 
” ” 50 ” ” ” ” ” 8317 
a - 50 Spherical | 1620; ,, | 1731 | 3366 
wrought 
iron shot. 

Bellcrophoa ° 5) |Rifle L. G.| Spherical | 165°0 | 10°43 | 1470 | 9472 
stecl shot. 

” Tin. Whitworth gun | 27 ” Flat = | 149°5 | (6°36) 1275 | ings 

headed 6 96 
steel shot. 
” 10-hin. M. L gun of | 35 L. G. Spherical | 150°0 | 0°36] 1517 | 2483 
1. tons. cast iron 
shot. 
* e ». Rifle L. G./Elongated | 308°0 | 10°88 1090 | 92539 
cast iron 
shot 
v9 63 pr. smooth bore | 16 L. G. | Spherical | 66°5 | 7°91 | 1380 878 
gun cast iron 
shot 

- Tin. B. L. gun of | 16 |Rie L. G|.Elongated | 66°19 | 6°00 | 1450 965 

sl cowl. cast iron 
shot 
” ” ” ” ” 69°94) ,,°| 1424 a 
5’5in. plates on | 10-5in. wrought iron | 85 | L, G. | Spherical | 165°5| 10°34] 1461 | 2450 
backing ant skin of; rifled M. L. gun of stecl 
Bellerophon target. 12 tons 
” ” ” ” ” ” ” ” 
5:5in. plates on - “5 L.G. | Spherical | 165°5 | 10°36 | 1461 | 2450 
backing and skin of; steel shot. 
Bellerophon target 

” ” ’ ” ” ” ” ” 

9 100-pr. smooth bore | 2% L.G ~ 1040 | 8°86 | 1477 | 1573 

gun (9in. of 64 tons 

” “ ” ” ” 045), | 1473 ” 

‘ * * ” ” 45) ,, *| 1477 jes 

S-Jin, plates on pad 25 L.G Spherical | 105} 0°86 | 1473 | 1573 
Bellerophon back- stvel shot. | 
ing. 

” ” " ” ” 1040) 4, | 1477 ” 
Bellerophonhacking| 63-pr. (95 ewt.) 16 ie Bessemer | 77°0 | 7°89 | 1320 | 9300 
protected hy 4 Sin. spherical 

plates. steel - hot. 

. ” ” ” ” 765 | yy | 1824 a 

” ” ” ” ” 745 » | 1 24 ” 
Belierophon backing en 16 L. G. Bessemer | 76°75 | 7-89 | 1322 | 930°0 
proteeted by 4°5in, spherical | 

plates, stecl shot. | 
do. 5°5in. do. x a 7675! ,, | 1924 s 

” ” ” ” ” 76°37 ” 1325 ” 

” ” ” »” ” 7 ” 1320 ” 

” ” ” ” ” 770 | 4, | 1320 ~ 

” e ” ” os 770 o | 1320 = 

5°5in. unbacked, a es a 76°56), 1823 a 
Lord Warden 10°Fin. wrought iron | 50 'Rifle L. G.| Spherical | 163°25 10°43} 1576 | 2308 
M. L. gun of 12 tons | s.cel shot. 
| 

P - 45 |Rifle L. G.|Cylindrical) 301°0 | 10°46 | 1250| 3 61 

| steel shot. 

” 9°22in. wrought iron | 44 oo ‘ii 221°0 | 9°14 | 1450 | 8222 

rifled M. L. gun of 
12 tons, 
” ~ 30 eo os 220°0 | 9°14 | 1310 | 2642 
” 9°22in. wrought iron | 25 ee Spherical | 114°25) 9°14 | 1424 | 1606 
rifled M. L. gun of steel shot. 
6} tons 
. — 25 | a Spherical |103°75| 9°17 | 1507 | 1634 
| biribled cast] 
| tron shot. | 
” 7in. wrought fron | 25 * Cylindrical, 100°0 691 | 1555 | 1677 
rifled M. L. gun of steel shot. 
134 cwt. (shunt) 
” 68-pr. S. B. (8in.) | 16°O) 1. G. Spherical | 71-4 | 7-04 | 1804 962 
steel shot. 
Small plate— 10°5in. wrought iron | 50 |Rifle L.G.| Ditto. | 168°25/ 10°43 | 1576 | 2898 
(5°9in. plate) M. L. gun of 12 tons 
Small plate— a 22°5) - | 166°0 | 10°43 | 1290 | 1657 
(4*75in. plate) 
Small plate — i 35 - Cylindrical’ 297°0 | 10°46 | 1105 | 2514 
(5'9in. plate) steel shot, 
Small plate— 9°22in. wrought iron | 44 és Cylindrical 258°12| 9-14 | 1375 | 3384 
(4°75in. plate) rifled M. L. gun of cast iron 
12 tons shot. 
Small plate— . 30 en Cylindrical) 222-0 | 9°14 | 1310 | 2642 
(59in. plate) steel shot. 
9 9°22in. M. L. gun of | 25 L. G. Spherical | 113°59} 9°15 | 1452 | 1659 
64 tons steel shot. 
Small plate— 9°22in. wrought iron | 20 'Rifle L. G.|Cylindrical| 259°0 | 9°14 | 1222 | 2682 
(4°74in, plate) rifled M. L. gun of | chilled cast 
12 tons | iron shot. 
” | Tin. wrought iron | 12 | wy Cylindrical) 110°9 | 6°88 | 1090 914 
rifled B. L. gun of steel shot. 
. 81 cwt. 
Small plate— ” 12 oe ” 110 9 | 6°88 | 1090 914 
(79in, plate) . 
Small plate— 68-pr. smooth bore |1600} L.G. Spherical | 73 80 | 7°98 | 1371 962 
(4°75in. plate) (Rin.) steel shot. 
Small plate - €8-ponnder S. B. |1g0¢) L.G. | Spherical | 73°80 | 7°94 | 1371 962 
5°9in. plate. (sin ) steel shot. 
” ” * ” Spherical | 66°25 | 791 | 1382 878 
cast iron 
2 shot. 
































Foot-tons per 


i 
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87°47 
87°6 


37°52, 


37°4 


83°83 


102°7 


1027 
103°5 


15°4 
73°92 
76°3 
763 
85°3 


445 


884 
99°2 
1123 


92°0 


56°7 


772 


28°5 
88°4 
50°6 
765 


117°3 


Observed effects. 








Indent 3°2in., and cracked ; cracked. 
Stuck in the plate, projecting Jin. ; shot 
any cracked; plate broken away be- 

“Penetrated armour and in the 
backing; broke two ribs and seriously 
bulged the inner skin Transactions, 
“p. 109, 1862.) 

Target 3 passed 
clean , carrying with it the piece 
of plate and many 7 

Effects almost exactly similar to the pre- 
vious row 

Shot set up and jammed itself in the 


plate; the target was tremendously 
shaken; backing cracked and skin 
bulged over a considerable area; two 
vertical rihs and number of bolts broken. 

Penetrated armour and remained in the 
backing; inner skin bulged and cracked. 
(Transactions, p. 196, 1863.) 

Penetrated armour and burst in backing ; 
inner skin bulged. 


Cracked and indented plate to a depth of 
5in.; skin slightly bulged. (Transac- 
tions, 196, 1863.) 

Armour plate bent and cracked; indent 
t-éin.; skin slightly bulged. 


Total indent 1-5in.; slight bulge on rear 
of plate. 


Total indent 1°2in.; slight bulge on rear 
of plate. 


Total indent I-Sin.; plate bulged behind. 
Struck near edge of plate; target com- 
pletely penetrated ; shot broke up. 


Struck to right of 949, and passed com- 
pletely through target. 

Struck low; shot penetrated to inner 
skin, which it bulged considerably ; shet 
broke ap. 

Struck fair in the centre of the plate and 
passed clean through the target. 

Broke through plate; shot remained 
sticking ; total indent about 7in. 


Ditto; total indent about sjin. 
Broke through plate; shot remained 
sticking ; total about 7in. 


Strack an old shot sticking in plate ; both 
projectiles were broken. 

Clean hole through plate; half of shot 
remained in plate. 


Broke through plate; shot ined 


8, 


ES 


was fired . 
from the following :—68-pounder smooth bore, wi! 

shot and shel and 16! Ib. charge; 110-pounder Armstrong, with 
cast iron shot and shell, and 12 lb. and 14 1b. ¢ ; 300-pounder 
Armstrong, with cast iron spherical shot and 50 Ib. c : 


adding strength and resisting power to the structure. 
Plate Committee report that no other target designed for 

had resisted a similar weight of shot with so little 
0 


tage in 
ned Iron 
naval purposes 
injury. A comparison of Mr. Chalmers’ target and the original 
arrior target showed the following results:—The Warrior et 
had 43in. plates. The indentions caused by the 68-pounder solid 
shot were in Mr. Chalmers target 3°5, in the Warrior 2°7, But 
the buckling of the plate was very much less in Mr. Chalmers’ 
target than in the Warrior. No material damage was done to the 
skin of either target. The comparison made by the committee 
between the first round of spherical shot which was fired from the 
300-pounder gun, and which struck both this and the Warrior 
target at the junction of two p was considerably in favour of 
the Chalmers et, more especi as the charges used in these 
rounds were: Warrior target, 40 lb.; Chalmers’ target, 50 lb. 
After this experiment the committee deemed it desirable that the 
front armour plates should be removed, and on the target being 
stripped it was found that the 3jin. plates were much less dis- 
torted than the 4in. plates on the Warrior target, and that the 
damage to the rear of the plates was much less than might have 
been expected from their thickness; the armour plates, where forced 
back upon the edges of the horizontal plates in the backing by the 
blows of the projectiles, were furrowed by the contact in the imme- 
diate seat of the blow, and indented to a considerable distance op 
each side, but were unbroken, and except in one or two instances 
uncracked; they compared favourably at the back with the 5in. 
plates which were used in the original construction of the 
Samuda target. The backing proved much more substantial than 
the backing of wood without the interposition of the iron plates, 
which seem to prevent the crushing of the wood and the spreading 
of the fracture to the contiguous portions of the backing. It 
would also B gpa = J tend to prevent ignition from the explosion 
of shell, and evidently affords great support to the armour plate, 
as was shown by the furrows on the rear of the plates.” The 
parison of the trial of the Chalmers target with the Lord 





sticking, and much cracked. 

Broke through plate; shot remained 
sticking, cracked. 

Broke through plate and remained stick- 
ing; rear half of shot broke off. 


Indent 3°0in.; shot rebounded mach 
cracked ; indent cracked ; plate cracked 
behind. 

Indent 3°55in., and cracked ; shot much 
cracked; plate cracked behind. 

Indent 3°0in. and cracked all round ; shot 
much cracked; plate cracked behind. 
Indent 4°0in. and cracked ; shot stuck in 
the plate ; shot much cracked and plate 
cracked behind. 

Indent 4°8in, ; plece of plate broken out 
at back; shot slightly cracked; weak 


part. 

Struck an old hole and passed through. 

Penetfated armour plate; hole {1°9in. by 
Ilin. ; shot broke through inner skin and 
buried itself in ship's timbers; back 
shaken. (Transactions, p. 96, 1864.) 

Target completely penetrated. (Trans- 
auctions, p. 98, 1864.) 

Target completely penetrated ; shot went 
500 yards out to sea, (Transactions, 
p. 96, 1864.) 

Target completely penetrated. 
actions, p. 96, 1864.) 

Armour penetrated; shot lodged in the 
backing. (Transactions, p. 96, 1864.) 


(Trans- 


Broke armour plate and forced it into 
backing; cracked lower plate; shot 
broke up. (Trausaction~, p. 94, 1864.) 


Struck high on the target; penetrated to 
the inner plate, from which it deflected 
and passed out at the top of the target. 
(Transactions, p. 96, 1864.) 

Shot rebounded ; indent 3’6in. and cracked 


all round ; shot broke in two. (Trans 
actions, p. 96, 1864.) 
Target completely penetrated. (Trans- 


p. 102, 1864.) 

Through target, which had, however, been 
already considerably shaken. (Trans- 
actions, p. 102, 1864.) 

Target completely penetrated. 
actions, p. 104, 1864.) 

Target compietely penetrated; massive 
knee detached and driven ift. to rear, 
shot broke up. (Transactions, p. 102, 
1864.) 

Target completely penetrated; backing 
much shattered ; strong timber support 
cut in two; shot struck against Scott 


(Trans- 


Warden target also illustrates strongly the point that the distribu- 
tion of material is a more economic one in the Chalmers target. The 
Lord Warden target weighed 482°91b. per imperial foot; the 
Chalmers target weighed 471°51b. per imperial foot. The follow- 
ing extract from the report of the Iron Plate Committee shows 
the result of the experiment:—‘‘ The Lord Warden target was the 
heaviest target persquare foot experimented upon by the committee, 
who are of opinion that the weight of iron which entered into the 
structure would have afforded greater resistance if it had been 
otherwise distributed. The result of the experiment has con- 
firmed the committee in their conviction of the advantage to be 
derived from horizontal iron stringers as shown in the Chalmers 
target. The Chalmers target, though of much smaller area than 
the Lord Warden target, suffered much less from the blow of the 
10°5 steel projectile with 45 lb. charge—the area of destruction in 
the Lord Warden target being 8ft. < 4ft., whereas the area of 
destruction on the Chalmers was 2f. X 14ft. Area injured in the 
Lord Warden, 32ft.; ditto ditto Chalmers, 3ft. These results 
suffice to show that the theoretical anticipations upon which this 
system is grounded are realised. The arrangement of the material 
on the principle of a beam produces better results than the other 
arrangements which have been adopted, and a judicious adaptation 
of the general principles upon which this target has been devised 
would have enabled the sides of a ship to be materially strengthened 
for supporting the weight of armour plating. 





Sir William Armstrong, who was greeted with am, com- 
d the di ion by saying:—Of the artillery used by 

the Austrians at Lissa on the occasion referred to, I have 
no knowledge whatever, nor have I any very distinct or pre- 
cise information as to the nature and power of the guns used 
on board the Italian fleet; but I can give some information 
upon a subject, which, I believe, will be interesting as well as 
instructive. The Italians had been furnished from this country 
with 150 and 300-pounder rifled guns, which had arrived at the 
Italian ports, and were ready to put on board the fleet, but, 
unfortunately, under the pressure of public opinion, the Italian 
fleet actually put to sea without taking those guns on board. The 
only guns, as far as I am aware, that were used at all capable of 
=a the slightest impression upon iron plates were two 150- 
— on board the Palestro, the unfortunate vessel which was 
lown up, and two 300-pounders, on board the Affondatore. The 
blowing up of the Palestro unfortunately deprives us of the oppor- 
tunity of knowing very distinctly the effect produced by the fire 
of those guns, although there is some reason to believe that some 
few of the shells from them were extremely destructive to the 
Austrian wooden = The 300-pounders on board the Affonda- 
tore were not, I believe, completely fitted with their carriages, 
and had only of their ammunition on board. They had no 
other projectiles except those which were capable of being used 








Russell target behind, (T: 

p. 102, 1864.) 

Penetrated the plate, driving it into back- 
ing ; total indent about 10in. (Subse- 
quently a chilled shot had the same 
effect—round 949.) 

Target completely penetrated; massive 
knee detactied and driven dft. to rear; 
shot broke up. (Transactions, p. 104, 
1864.) 

Penetrated armour, forcing it into back ; 
shot remained sticking in plate. 


Indented plate to a depth ‘of 2°Sin. , cir- 
cumference of indent cracked; plate 
cracked at back. 

Penetrated armour, driving the piece into 

the backing; depth of indent 5: Tin. 
(Transactions, p. 102, 1361.) 

Indent 3°9in. and cracked round bottom. 
(Transactions, p. 106, 1864.) 

Indent about 2°2in, 





For continuation of Table XI. see next page. 





gainst iron plates, and none capable of producing much effect 
upon timber vessels, As the vessel was engaged principally 
a timber ships, owing to her guns not having been com- 
pletely fitted, and to the fact that her crew had not been 
previously exercised in the management of these large guns, the 
number of rounds fired from each was only three or four, There- 
fore, as far as those guns are concerned, they could have had but 
little influence upon the action. Now all the rest of the Italian 
guns were constructed of cast iron, part of them rifled, but the 
majority being smooth-bores. At all events, the rifled guns were 
ineffective, inasmuch as they could not be used with shells. As to 
the Austrian guns, I know only what the newspapers state. 
Therefore, assuming that they were only armed with smooth-bore 
guns, we may come to the conclusion that the two armaments 
were ey! much alike. It does strike me that the paper read by 
Colonel Noble is by far the most complete and distinct exposition 
of this subject which has been yet submitted to the public; and, 
indeed, I look upon it as a most valuable production. There is 
scarcely any other matter which I can venture to comment upon, 
but I may perhaps be allowed to mention one thing which has 
occurred to me: I think it is stated that the penetrating power of 
a le is ind dent of its weight, provided that the vis viva 
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be the same. Now that ma with projectiles of 
cave in very diferent. Ta gune of large calibre the principal Pont 
case is very differen guns 

to secure is that the shall be completely burnt. I were 
to fire a projectile in the form of a poker against an iron it 
would be crumpled up, and would have no effect upon the plate 
against which it struck; whereas if the same weight of metal 
in the form of a short projectile is fired against a plate 
the whole of the vis viva is expended in penetrating the 
plate and not in destroying the shot. I am of opinion that, 


other things being the same, the penetra po 
short shot will be greater than that of a long 
certain limitations are exceeded. The penetrating 

is clearly expressed by the amount of the vis viva divided by the 
circumference of the shot; and i vis viva in foot- 
tons, as it is called, we have, in the simplest possible expression, 
the penetrative power of the shot. i vis viva at so many 
ividing that by the circumference of the shot, we have 
pression of what any shot will do in the way of 
pen P require to know the diameter of the 
shot and its velocity to determine what penetrating power it will 
possess. There is only one other point to which I will take this 
opportunity of referring, and that is as to the extreme ambiguity 
of the accounts which we receive of the D ig ye of foreign 
guns against foreign plates. We hear that a shot has been sent 
oak a piets of so many inches thick in America or mae 
but we are not told whether the plate is a solid or a lami 
plate. We are told, however, that the difference between the re- 


iy 
Ref 
EF. 


sistance offered to shot by solid plates and by laminated plates is 
peccoraahg Solid ot eer the 
square of their whereas only 

y 

do 


to 
laminated offer 
resistance in a their thickness. again, we are 
left in the as to whether the plate is supported b aan 
not. Now, we are aware that an =o ig by 
met =P ry ls Saas Spailink we tee 
su) an adequa' fore, lore, we can 
j of %e efficiency of the foreign guns we should 
receive more ise information as to the nature of the plates 

against which they were fired. I shall be glad to answer an 
uestions on points that have come within my experience, but it 
pm not occur to me that I can say anything more. I must repeat, 
however, that the shorter the shot, consistently with other con- 
siderations, the better, because it will be less crushed in the act of 
Striking, There are, however, other points to be considered, for 
we must bear in mind that by reducing the shot below a certain 
length, we in a great degree. sacrifice accuracy, but, consistently 
with the preservation of accuracy, the shorter the shot the better. 
a se me? which has to ty ao tan at we that where the shot 
| is short, and where consequent e bore of the gun is large, we 
| secure a much more perfect combustion of the powder in the gun, 
| and, therefore, a greater expansive power, so that the shot is more 
rapidly ex from the gun. Thus, the initial velocity which 
is given by a larger bore is greater than that given by a small bore, 
the comparison being between shot of the same weight. Both 
these considerations are in favour of the large bore. On 
| the other hand, the shot of the larger gun has a larger 











TABLE XI. (continued from preceding paye). 
Table ging the results of various experiments with steel and other projectiles against structures protected by wrought iron armour plates, 
























































2° » mn 
2: Charge. Projectile. 2 g : REE 
£2 —- 7>| € : 2% 
Ere Target. Gun. = | pranaor| Nature | 5 3|_¢ ElSse Observed effects. 
Zé S| powder.| 01 | 3] § | E- |Fisglece 
BA Bs length. Ps A Q is \* Est 
Small plate— Ib. Ib. in. | feet. 
841 59in. plate Tin. B. L. rifled of | 12 |Rifie L. G |Elongated | 111°0| 6°90 | 109u 914 | 42°2 | Indent I‘7in. 
81 cwt. cast iron 
shot, 
12°3in. 
851| 5°9in. and 4°75in. | 10°5in. M. L. gunof | 35 ” |Elongated | 296°0 | 10°36 | 1100 | 2483 | 76°3 | Struck on junction of two plates; broke 
12 tons cast iron in armour ; total indent 10°5in. 
shot, 
15'5in. 
1141) Hercules* Sin, plate} 13in. M. L. rifled 100°0 |Rifle L, G./Cylindrical| 673°0 | 12°94 | 1268 | 6388 | 157°0| Struck 8in. plate on rib; shot stuck in 
gun of 22 tons steel shot. plate, forcing the pieces into the backing ; 
indent about 13in.; inner skin slightly 
bulged ; two ribs cracked. 
1142 i. = x» én p? 5740] 4, | 1276 | 6480 |159°0| Struck Sin. plate between two ribs; 
damage much the same as 1141. 
1144 . » si ® Chilled | 577°5| 12°95] 1310 | 6872 | 169°0| Struck 8in. plate just above 1142, and 
shot ogival passed through the target. This hit was 
head. hardly a fair one, as the plate was 
weakened by 1142; shot broken up. 
15 ™ - = = 580°5| ,, |1307°0| 6872 | 169°0| Struck on 8in. plate partly on rib, and 
o penetrated to a depth of 22in.; shot 
broke up in the hole, This shot appeared, 
from its fractures, to have been cracked 
in the process of chilling. 
1041 \5in. M. L. rifled gun} 45 » __ |Cylindrical] 299°8 | 10°42|1277°0| 3390 | 1036] Penetrated the plate, driving it into the 
of 12 steel shot. backing, and slightly bulging the = 
inner iron plates; shot rebounded; in- 
dent I3in. 
1 43) Hercules 9in. plate in ” ” ” ° >> | 1288 | 3422 | 104°5| Struck partly on a bolt, just below 1042; 
; indent 8°27in. ; plate weakened by 1042. 
1044 . es 60 ” ” ’ ys | 1425 | 4221 | 128°9| Struck on 9in. piate, partly on rib; indent 
; , G'lin.; shot set up <zin. and cracked ; 
* t diameter of indent, 12°75in. 
1045) Hercules 8in. plate 55 ” ” 282°0| 9°92] 1400 | 3885 | 1230} Struck between two ribs on a bolt; pene- 
; trated plate, forcing it into the . 
1040) Hercules 9in. plate | 9°22In. M .L, rifled 44 |Rifle L. G.|Cylindrical] 221°5| 9°15] 1452 | 3288 | 1119] Stuck in plate; indent 4°5in.; plate 
gun of 12 tons steel shot. buckled lin.; piece of plate nearly dis- 
1 ; shot cracked. 
104? ® ~ »” ” ” op »» | 1451 | 8284 | 111°7| Indent 4 35in.; other effect similar to 
: round 1040; shot set up. 
590) Chalmers 10°5 in, wrought iron| 45 |Rifle L. G./Cylindrical] 201 0 | 10 46| 1250 | 3261 | 992 | Target completely penetrated. (Trans- 
M. L. gun of 12 tons steel shot. actions, p. 184, 1163.) 
613 Clarke es 50 L. G. | Spherical | 166°0 | 10°43 | 1587 | 2805. | 884 | Target completely penetrated. Trans- 
steel shot. actions, p. 191, 1863. 
591 Chalmers n ” ” Spherical | 149°62| 10°37 | 1622 | 2730 | 88°8 | Penetrated armour and lodged in backing ; 
cast iron total indent I lin. ; shot broke up. 
shot. 
592) pS ” i n er m ia oo - > Ditto, ditto ; total indent, 12in. 
548 75in, target 10°5in. M. L. gun of | 45 |Rifle L. G.|Cylindrical] 301 | 10°45 | 1205 | 3446 | 1049] Struck ona rib; indent 6-2in.; broke in 
12 tons steel shot. plate over a diameter of 12°9in.; back. 
ing and inner frame considerably shaken ; 
4 - up, 2°5in, (Transactions, p. 174, 
653 - 9in. M. L. gun of 16| 50 > - 330 8°98 | 1220 | 3406 |1207]| Struck on bolt; indent 7°5in.; broke in 
tons, rifled on Mr. plate over a diameter of 12°5in.; con- 
Thomas's system. siderable damage in rear; inner skin 
bulged and fractured ; shot broke in two. 
(Transactions, p. 174, 1863.) 
771\6-5in. target (Box) | 13°3in. M.L. gun | 70°0 |Rifle L. G./Cylindrical] 603-0 | 13°24 | 1186 | 5396 |129°7| Target completely penetrated ; shot struck 
of 23 tons steel shot. and indented the supporting target be- 
hind ; shot set up 22in. (Transactions, 
p. 86, 1864.) 

825 os = 40°0 ~ * 603°0 | 13°24 | 1186 | 5396 | 74°2| Penetrated the armour and shattered the 
backing ; bulged and cracked Inner skin 
and ribs ; shot set up lin. (Transactions, 
p. 86, 1864.) 

1) Yortsmouth—A | 9°22in. wrought iron| 25 L.G Spherical | 113°81| 9°15} 1450 | 1659 57°7 |. Penetrated 5°5in. plate and ship's side. 

smooth-bore M. L. steel shot (Transactions, p. 54, 1864.) 
gun of 64 tons (Firth). 

2} Vortsmouth—B » 25 L. G. 9 11400} 9°15] 1449 | 1659 | 57°7| Penetrate Gin. armour plate, driving piece 
into ship’s side; exterior of shot z°7in. 
from surface of plate; planking in rear 
forced in-board about 3°5in.; shot 
cracked, (Transactions, p. 61, 1864.) 

8] Ports mouth—B Re 80 L. G. - ~ - 1615 1814 63°1| Venetrated Gin. armour plate, driving 
piece into ship's side; exterior of shot 
én. from surface of plate; planking in 
rear, I6in. by 4in.; driven back 5in.; 

— — ar p. 61, 1864.) 

4) Portsmouth—C | 68-pr.smooth-bore | 16 L.G Spherical | 74.09} 7°94] 1638 | 962 | 38%] Penetrated the 4°5in. plate and lodged in 

We ein.) nary ery ship’s side; surface of shot projecting 
about lin. from face of plate; plank in 
wake of impact started and broken; 
shot cracked. (Transactions, p. 55, 1864.) 
5} Portsmouth—A i 16 om % - 73°00| 4, | 1879 962 38 5| - Stuck in plate; surface of shot projecting 
about 4in. from face of plate; shot 
f a| indent #216, beck of plate bulged > 
Jin. plate backed by|3in. M. L. rifle gun off 80 |Rifle L. G.|Cylindrical] 150°0 | 7°92|1420°0| 2007 | 84 lent 3°2in.; bac’ te and 
42:n. of wood. ¥ 7 — steel shot. es ene aan op ae eee 
iin, plate backed by|j8-pr. smooth-bore of| 16 L.G. | Spherical! 69°0| 792/1381°0| 9350 | 87%] Indent 3-2in.; plate bulged and slightly 
FE cme oon y | 58-P _— chilled Cenchad a6 Nast; bechen pastet ahs in 
shots plate. 
Warrior, Tin. B, L. rifled of; 23 204 |Hemis 79°6| 69 | 1573 | 1355°4| 62°5| Struck near an old hole; shot passed 
81 cwt. iin y= 4 through the target in a broken state. 
elongaied 
oar 
22 |Rifle L.G ~ 80°0;} ,, | 1404 | 10935; 50°4| Passed through top plate, where only 
? ° on bottom ; 

ig ” ‘i oF . Me to 0 Gapth of heat 2lin. ; inner skin 
uninjured. 

2 . 1488 | 1147°1| 529| Struck fair; penetrated to a depth of 

. 3 f ated is about 19in.; shot broke up; inner skin 
uninjured, 

2h - Elong.steel| ,, ° 1336 | 1181°1| 54°8| Penetrated armour plate and burst in the 

shell, 14°5 backing ; no damage behind, 
- = - » | 1818 | 11563) 533 ” ” 

18 - 13°5 18 au Fired blind ; punched a hole in the armour 
plate, but did not force the piece of plate 
through the skin. 

17 6 45 | «915| — blind; completely penetrated the 

ve - 13°5 78°0 ro Fired blind ; indent 3°5in. 

* Fair hits only are recorded in this table. 





hole to make. We shall find, however, that the increase 
power which is obtained by the more 
required to perform. Thus we find that by means of 

shot we obtain feos ox Sey a added to which is the —- 
that it makes a greater hole in the against which it is 

It geen to as ie Seen question wh: 

Shas tats wooed opestrtamteam a ie Wie sedeal 
otber points are o! importance to this. t we 
endeavour to ascertain is what gun will bear the strongest charge, 
because the size of the powder and the s th 

the two best indications of the value of the gun. With regard te 
the system of rifling and the form of the shot, those are matters 
that admit of determination. The great desideratum is to 
get a gun which will bear an enormous charge, and which will at 
the same time ectly consume the whole of that charge, so as 
to secure the t effect. 

Professor Rankine said he wished to make a few remarks as to 
the use that might be made of such a valuable accumulation of 
facts as had been placed before them for their future guidance. 
They had heard the remark which had fallen from Admiral Sir E. 
Belcher, that ‘‘one fact was worth a thousand theories.” That 
remark was applicable when the theories were not of the right 
sort—but a theory should, in truth, be the essence of a thousand 
facts condensed. It was evident from the paper that considerable 
progress had been made towards the attainment of a body of 
—- according to which plates and projectiles should be de- 
sign It was very clearly shown, for example, that the quantity 
of “energy ”—which he considered a better word than vis viva, 
as being a more English word, and as there being ne doubt of its 
meaning —of the shot depended mainly on the quantity of powder. 
Having the weight of the shot and its circumference, they could 
calculate what quantity of powder would be required to enable 
them to penetrate any given plate with shot of a given diameter. 
That might be called the general or comprehensive principle of the 
whole theory. There were, however, various matters of detail 
upon which theoretical principles were required, and for the 
determination of these principles it was necessary carefully to sift 
the facts which had been obtuined. It was not in the course of a 
few minutes, or even hours, that theoretical principles could be 
deduced from the vast mass of facts which had been collected. 
Further experiments were wanted as to the proper distribution of 
material in | an armour plate. The question of the distri- 
bution of mate’ was to be distinguis' from that of mere 
quantity of material. It was of the greatest practical importance 
to ascertain how the materials could be distributed so as to give 
the greatest resistance with the least weight. When the 
struck a plate a certain portion of the latter was thrown 
into a state of strain—that portion representing a frustrum of a 
capmabel in peidlading toe seeokl thesntig ol thoqeiitinal 
expended in 01 i work o! the 
= cone into a — ~ ee te = ay oy A 
the energy available for penetra e plate, e 
quantity of en they could cause to be em: in that com- 
pressing an ing action so much wo' from 
the penetrating power of the projectile. The object of the 
backing was to use up as much of the energy of the shot 
possible. It is stated in the report that a mere wooden backi 
without any rigid su; behind the plate, had but lit 
effect. The effect of such a wooden backing would i 
spread the strain over a mass of material; but as 
was easily compressed an i 
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placing a yee like a second armour plate bebind 
en king, a base 


the wood 
and a much amount of energy was used in compressing 


the backing ; therefore, the power ofjthe shot to trate the 
plate was lessened. The amount of en expended in 
the backing was evidently ter if the backing was compound: 


of iron and wood, as in the Chalmers target. Possibly in that 
target the resistance was mainly given by the edge plates of 
iron, the wooden backing merely keeping them steady. 
Reference had been made to the fact of a punch a 
cylindrical hole in an iron plate; but a punch would not make 
a cylindrical hole in the plate unless a dic was placed under 
the place where the hole was made. If there was no die under- 
neath the hole would be conical. What they must then aim at 


was to provide means by which the straining action might be dis- 
tributed over a great amount of material, and it was by doing that 
that they would be enabled to effect the reduction of the weight of 


the target as compared with its power of resistance. It seemed 
to him that one point ry which further experimental data were 
required was this: It had already been proved , a 
that by using backing with an inner armour plate ind it they 
were enabled to employ a much thinner outer plate with equal 
resisting power. The point to be ascertained was how far could 
they go in that direction—how much could they take from the 
thickness of the outer plate by increasing the compound backing 
behind it, or the thickness of the plate behind the backing, 
or by doing both together, so as to diminish the weight 
without lessening the resisting power of the armour? No 
doubt, from the results of the experiments adverted to in the 
per, they would obtain a great deal of light upon this question ; 
ut yet he thought that on this particular pe nt further experi- 
ments should be made, in order that it might be ascertained whi 
was the best method of distributing the iron and wood between 
the first and second armour plates, so as to get the greatest 
amount of resisting power with the least amount of weight of 
material. It would of course take a considerable time and much 
patience to analyse all the facts that had been collected in the paper, 
so as to be enabled to arrive at a jew ry | supported by those 
facts. One other point to which he should like to refer was as to 
whether there was not a certain proportionate diameter of shot which 
would give the maximum penetrating power with a given —- 
of powder. If the diameter was too small the shot entered 
plate and stuck there, and if it was too large the energy of the blow 
was spread over too large a surface. It was very possible that 
from the results of the experiments which had been made, and 
which were detailed at a in the paper which had just been 
read, they might be enabled to arrive at some definite conclusion 
as to what was the proportionate diameter of the shot which 
would enable it to burst through a given plate with a minimum 
charge of powder. ; F 
Captain Noble, in reply, said that it devolved upon him to say a 
few words in answer to the t cations that had been raised by the 
reading of the paper. Sir William Armstrong had said that the 
effect of using very much elongated shot, like a poker, would not 
ive results consistent with the elongated shot theories. However, 
e (Captain Noble) only spoke within the limits of practice, and the 
theories put forward in the paper were founded upon actual results 
obtained in experiments ucted with the el 
projectiles by the Ordnance Committee and the 5 Committee 
n Plates. found that there was a or | 
between the action of the lye fired from the 
piece and those fired by Sel, provided they were of 
steel. A gallant officer (Colonel awe tong asked w’ in his 
opinion a vessel could be made impenetrable. This question he could 
not possibly answer. However, they lived in an inventive age, and 
it was impossible for him to say what would or would not be accom- 


lished. He was sorry he could not answer the question, but he 
a not a shipbuilder. No doubt, such a thi ‘ t be done, for 
they had lately ‘‘ placed a girdle round the in minw 


d if th t on as they were now doing, they not 
= eatsls which were impenetrable but th would also make 


oy could i t officer 
ns that anything. 

(Admiral Sir E. Bacher) had wiladed to the fact they were 
defending themselves a little too much. Certainly a _ deal 





i said the point, still they must 
were such things as shells which would not pass through » ship 
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without exploding, and chilled shot which would break up even in 

weak armour. They knew, from action 

and the Alabama, and the battle of Sinope, 

| nee g wartetige ates wipes tata eh: tae hee 

They must, therefore, use every vour to out shells. If 

only a slight armour plating were used it not have the 

effect of keeping cut the shells, and, fore, might become a 
source of weakness instead of strengt! 


4 
f 
el 


various gentlemen to the Chalmers, the peony 
+ the targets, and he should like eB. f a word or two with 
to them. Those were 
on Iron Plates, the following results :—The 
a Chalmers target, developed a great source of strength, due to 
pat ems no the a ss the outer plate = 
ing powers of the next, or lerophon, were very great, an 
were due mainly to the horizontal plates of iron exhibited in the 


pe ne ee ee in 
which some of the thickness of the outer plate was laced bekind 
the backing in the form of a second armour = while in the 
i= feeut supported by tacking vith Satomi ious siebeges al 
t suppor mtal iron stri 

an inner iron plate. Thus the defensive armour had almost been 
brought to perfection. Professor Rankine had used the word 
** en ” in place of ‘‘ work,” and he thought the term a re- 
markably good one. He had, however, used the term “‘ work,” as 
its meaning was well known. He was fortunate in having been 
able to b before the section reliable data on this subject, 
from which abler men than himself could deduce theories. 
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THE HOSIERY AND LACE TRADES OF NOTTINGHAM. 


‘ AvtHouGH from the population returns the town of Not- 
tingham is credited with only 75,000 inhabitants, there are, 
including the suburban parishes, really 150,000 persons in all, 
with only 35,000 in 1811. In the lace manufacture the prices 
of silk and cotton materials have advanced fully 75 per cent., 
and the amount of machinery and of employment was last year 
about the same as in 1862, when a census was made by Mr. 
Birkin and Mr. Heyman. At that time there were 1,797 
circular machines making bobbin net; of these 200 were at 
Tiverton, 100 at Barnstaple, 360 at Chard, 500 in Derbyshire, 
and 700 in and near Nottingham. Also 1,588 levers, 125 
traverse warps, 42 pushers, all in Nottingham and its neigh- 
bourhood, making a total, with 353 standing, of 3,552 bobbin 
net, and 400 warp lace frames. Of these 2,149 were making 
silk lace, and 1,450 cotton lace. There were employed on plain 
net 1,442, and on fancy 2,157, the latter being closer imitations 
of cushion lace than ever before made. The entire production 
continues to be finished and sold in Nottingham, except that at 
Tiverton, which is of silk, and sold in London. There were 
about 130,000 people employed in the lace trade of Nottingham 
in 1865, more than 100,000 of whom were females. The ma- 
terials worked up cost about £1,715,000 ; the wages and profits 
amounted to £3,415,000 or thereabouts ; and the net returns 
may be stated at £5,130,000. Of 660 patents for lace obtained 
since 1780, there are not six that are not for improvements 
in machinery, effected by working men as the result of a long 
costly course of observations and experiments. As the result 
of improvement and unnecessary motions being dispensed with, 
£2,000,000 worth of machinery has been laid aside within 
fourteen years. A mesh that required sixty motions to pro- 
duce it is now produced with six. 

In the hosiery business there were at work, in 1865, 11,000 
narrow hand machines, and 4,250 wide hand machines, placed in 
4,620 shops, in 80 parishes, spread over the county of Notting- 
ham. There were also about 1,000 wide power rotary frames, 
1,200 sets of circular round power frames improved, and 400 
warp machines making hosiery by power. The Nottingham 
hosiery business is now believed to be giving employment to 
about 17,000 males, and 44,000 females—together, 61,000 work- 
people. The estimated returns amounted in 1865 to about 
£3,000,000. The two staple trades of Nottingham, therefore, dis- 
tributed in returns an amount of somewhat more than £8,000,000 
sterling last year, and furnished, in the aggregate, employment 
to nearly 200,000 workpeople. 

Mr. Felkin also gave the British Association several interesting 
details as to the increase in productive power effected by the 
machinery. The hand-knitter of a stocking, if assiduous and 
clever, will knit 100 loops in a minute ; but Lee, on his first 
machine, made 1,000 of worsted, and on his second 1,500 loops 
of silk per minute. On the round frame, patented by Brunel in 
1816, but since modified and improved, without any effort of the 
attendant but to supply yarn, 250,000 loops of the finest textures 
are made, in various colours, per minute, with safety ; an ad- 
vance of 2,500-fold upon the hand-knitter. While a pillow-lace 
maker can form 5 meshes per minute, Heathcote, on his first 
essay upon his bobbin-net machine, made 1,000, and, before the 
expiration of his patent, 10,000 of these meshes per minute. A 
man'‘sitting to overlook his machine now will watch its move- 
ments, producing 50,000 meshes per minute—an increase of 
10,000-fold on the cushion labourer’s arduous and painstaking 
task. A hundred years ago almost all stockings were widened 
and narrowed on the frame, as they had been by hand-knitting, 
so as to fit the leg and foot exactly with neatness and comfort 
to the wearer. These were called full-fashioned hose. Seventy 
or eighty years ago the practice of making goods straight down 
in the leg first began; these were called spurious goods. 
Brunel’s round frame makes knitted socks without fashion, and 
the round web is shaped by scissors and sewn up by stitching 
machines or hand. One head will produce weekly 30 dozen of 
women’s hose, sold at 3d. to 6d. a pair. 30,000 persons are em- 
ployed by these round frames. 

The great demand for female labour on these machines has 
resulted that, in Nottingham and Bradford together, there were, in 
1861, 48,424 men, and 57,820 women, or the extraordinary excess 
of nearly 10,000 women ; and this excess is most marked between 
the ages of fifteen and thirty. Alderman Heyman, of Not- 
tingham, in the course of the discussion at the British Asso- 
ciation on these statistics of the lace and hosiery trades, made 
the interesting statement that, in the hosiery trade, courts of 
arbitration had been established with great advantage: They 
were not, however, also organised in the lace trade; and the 
effect of combination on the part of the lace hands was driving 
the manufacture to France. He believed that no dispute had 
arisen in the hosiery trade which had not been readily settled 
by these courts, in which the delegates from the operatives 
attended from all parts. We feel little doubt that the esta- 
blishment of such courts of conciliation for the iron and other 
trades would go far to prevent the disastrous strikes that are 
continually taking place. 








THE BOILER EXPLOSION ON BOARD THE 
TALBOT. 


Tue following is a copy of a report made to the Board 
of Trade by Mr. Robert Galloway, C.E., the chief sur- 
veyor to the board, on the boiler explosion on board the 


Talbot :— 
tembe 1866. 
Sir,—I have the honour to inform you thet in ae 





the instructions contained in minute W 3820, I pro- 
ceeded to Morecambe Bay, and on the 3rd instant examined 
exploded boiler in the steamer Officers of the 


assistance. < 

found that the Lap ital pg at the lower part of the back 

of the boiler had been fi ~~ aes away from the lower 

the steam (not being able to enter 

unt of the bulkhead) passed under the boiler 
into the engine-room and scalded the men. : 

The defective plates were cut out before I arrived, but had not 

removed from the vessel, and upon examination I found that 

the plate stays were not in their places when the explosion 

ed. 


ha 

The width of the boiler at this part is about 16ft. 4}in., and the 
distance from the seam of rivets—where the plates gave way—to 
the row of staves above is about 32in., the pressure of steam be’ 
about 30 lb. mare inch, will give fully eighty-four tons 
pressure on See yhaten: therefore, I cannot thin 
a doubt as to the cause of the explosion, viz., want of stays. It 
was just a question of time how long the plates would hold 

er. Mr. Plews, the —— eer at Lancaster, in- 
formed me that he asked obtained the permission of the 
foreman boiler-maker to Mr. Coates (the manufacturer of the 
boiler, and also the Board of Trade ag od who passed it) to 
remove these plate stays; but it is only fair to Mr. Coates to 
state that the removal of the plate -— took place since the last 
Board of Trade certificates were gran 

The plate stays appear to have been an after thought, as they 
are not shown in the original i It would have been very 
much better to have continued the round stays at the bottom of 
~ boiler, as there could then have been no excuse for removing 

em. 

As the plate stays had been removed from the after boiler, the 
plates were cut out for examination, when it was found that the 
plates were broken through exactly at the same part as in the 
exploded boiler, and I have no doubt that this boiler would have 
burst in a very short time. 

I have marked out the necessary number of stays to make the 
weak parts of the boilers as strong as the others; and expect in 
about ten to fourteen days the vessel will be again ready for sea. 

Having been informed that the steamer Shelburne, sister ship 
to the Talbot, was on her way from Belfast to Morecambe, I 
thought it my duty to examine the boilers. This I did on Tuesday, 
having had pieces of the bulkheads cut out. 

I found that the plate stays in these boilers had been removed, 
but that immediately after the accident to the Talbot some of 
them had been hurriedly replaced with bolts and nuts, but not in 
time to prevent the plates re To what extent, or whether 
the plates are broken through (which I believe to be the case), 
cannot be positively ascertained until the plates are cut out; but 
that they are defective no person will dispute. : 

Under these circumstances I thought I should be justified in 
requesting the manager of these steamers not to carry passengers 
until these boilers had been repaired. P 

I am pleased to state that both Mr. Burn, the locomotive 
superintendant (assistant), and Mr, Alton, chief boiler-maker to 
the Midland Railway, agree with me as to the doubtful state of 
these boilers.—I have, &c. (Signed) R. GALLOWAY. 

The Secretary, Board of Trade, itehall, 

a pe illustrating this report will be published next week. 





ARTESIAN WELLS IN ALGERIA.—The Moniteur del Algerie of 
the 3rd inst. states that great success is attending the sinking of 
Artesian wells in the Great Desert. Boring works were established 
at El-Gohard, in Hodua, in the circle of Boussida, on the 30th of 
May last, under the direction of M. Jus, the engineer. Water 
was found at a depth of 9 metres 70 centimetres, which rose to a 
level of 5 metres below the surface of the soil; at a depth of 
90 metres, another sheet of rising water was found; and at 
104 metres the borer fell in with another sheet of rising water, 
affording a supply of 30 litres per minute; and the works having 
been pon i to 137 metres, another sheet of water was tapped; 
giving a supply of 110 litres per minute. Great results are ex- 
pected from the establishment of the wells. 

Art ENAMELLING ON IRoN.—Most of our readers are familiar 
with the blue enamel signs which are gradually usurping the old 
wooden frames over shops and warehouses. ese are the pro- 
duction of Mr. B. Baugh, of the Enamelled Ironworks, 288, Brad- 
ford-street; London depét, 4744, New Oxford-street; who has for 
some few years been making rapid advance in the interesting art 
of enamelling on iron. ot content with the application of 
enamelling to signs and advertising boards of every description, 
he has applied his patent to the highest department of art with a 
result which is most satisfactory. Mr. Baugh is now executing an 
order for the lining of the walls of some portions of the Kensing- 
ton Museum with large sheets of iron enamelled with designs by 
Dr. Dresser. This fact is sufficient to mark the importance and 
value of the work now turned out from this establishment. But 
not content with the production of designs simply, attention has 
been directed to the creation of works of art after the style of the 
old enamelling. Of the ma of ng efforts the a an 
opportunity of judging by inspecting four pictures, which are on 
opp inition in Fina Thrupp’s gallery. These are ‘‘The Maid and 
Magpie,” after the original by Landseer; “‘ Christ before Pilate,” 
after Rubens; ‘‘Come Along,” by Jenkins; and ‘‘Sunset in the 
Highlands,” after Penley. For the enamel of ‘‘ Christ before 
Pilate” Mr. Baugh has had an offer of 180 guineas; and he is now 
engaged in the production of one of a similar character for the 
Kensington Museum. He is also executing an ornamental reredos 
for a church at Acock’s Green, which measures 10ft. by 30ft.; and 
four large panels, each several feet in length, with figures of saints, 
for a Roman Catholic church in Moor-street. The colours of 
original paintings are reproduced with remarkable accuracy, and 
the difficulties which have been overcome in the creation of the 
metallic colours can only be —ae by those who have made 
the art of enamelling a study. In the old enamels copper was in- 
variably used as the basis; but Mr. Baugh’s enamel has affinity for 
iron only. The practice of enamelling on copper was one of great 
difficulty, on account of the unequal contraction and expansion of 
the copper and the enamel coating. In consequence of this the 
works produced on copper rarely exceed the size adapted for 
trinkets. Mr. H. Bone, R.A., a few years ago managed to pro- 
duce several of rather large size, and one of “‘ Bacchus and 
Ariadne,” measuring 16}in. by 18in., was sold for 2,200 guineas. 
By the process now practised by Mr. Baugh an enamel can be ei 
duced ass to any size that a sheet of iron can be rolled. is 
enamel contracts and expands in the same proportion as the iron 
on which it is laid, and is so flexible that if the iron is bent in any 
direction no crack appears. In the show-rooms may be seen the 
wonderful variety of p es to which the enamel may be put. 
There are large show bills, the exact imitations of originals, in 
four or five different colours; fire-grates, with the most beautiful 
designs in colours upon them; screens for drawing-room fires; 
fenders of the most fashionable shapes; dishes of various sorts, 
for India and South America; public notice boards in English, 
Hindustanee, Spanish, and other ; handsome tables, suit- 
able for refreshment ery id Ly ens; street names by scores; 
and pictures of the most finished and artistic character. For the 
fronts of shops, walls in corridors and halls, ornamental panels of 
churches, and the highest purposes of architectural decorations, 
this process is particularly applicable. One of the last orders 
executed by the firm was for a quantity of iron roofing tiles, of 
various hues, for a large public fountain in Great George-street, 
Westminster. Besides the pictures already mentioned there are 
also several small panels for architectural decoration on view at Mr. 
Thrupp’s, which will give an excellent idea of the variety of _ 
poses to which this work can be applied.— Birmingham Daily 2 





CANNON-STREET RAILWAY STATION. 
On the opening of the South-Eastern line at Cannon-street 
station on the Ist of the present month, no fewer than 400 trains 


were at once thrown upon the lines; notwi’ which, we 
have it on the authority of Mr. the manager, 
no accident whatever, either great or small, took place, This is 


certainly one highly satisfactory feature, which relieves the 
numerous drawbacks to the agreeable working of the line during 
the past fortnight of much of the evil character with which they 
are said to have been marked. These drawbacks seem to have 
arisen from no great deficiency in the works themselves, but from 
the signalmen and pointsmen not having been quite au Fp at 
their duties. At a meeting of annual ticket-holders and other 
—E. convened at the close of last week at the Guildhall 
Coffee-house, Mr. Eborall, the traffic manager, and Mr. Smiles, the 
secretary to the company, attended. The meeting had been called 
“‘to protest against the delay and inconvenience they—the ticket- 
holders and others—were suffering from the present confused state 
of the traffic;” when Mr. Eborall explained that the whole of the 
vexation had arisen out of the too great desire of the company to 
give to the public at once all the advantages they could on th 
opening of the line. ‘‘It might have been better,” he said, “‘ had 
they gone by steps in admitting traffic to it, but it was thought 
that the whole might be accomplished at once;” but in this they 
had been mistaken, and he regretted it exceedingly. The candid 
and open statement of Mr. Eborall gave satisfaction, but it dis- 
poo fy what appears to our mind a highly reprehensible 
condition of things in the working of the signalling de- 
partment. This, as we all know, is the most important 
department connected with the works at the terminus of a large 
or even a small station, and we are sorry to find from Mr. Ebor- 
all’s own statement, that so much negligence had been shown in 
respect to the proficiency of the men who had been engaged to 
work it, especially when he himself acknowledges that “‘ the open- 
ing of a stupendous station like that of Cannon-street, which was 
to accommodate more traffic than any other station in the world, 
was obviously a matter of great difficulty.” It was this very diffi- 
culty which should have produced the greatest caution and care in 
the selection of the men to be employed in the signalling depart- 
ment, and which requires so large an amount of intelligence and 
intellectual activity to be readily overcome. We are told, how- 
ever, that ‘‘every precaution had been taken ; the signalmen, the 
pointsmen, and the staff for working the station, had been placed 
there two months ago, in order that they might get accus- 
tomed to their work, but, unfortunately, they were not yet au 
fait to-their business ; especially in the management of the sig- 
nals; and even now it took sometimes five minutes to alter a signal 
there, while in the ordinary business of the line the changing 
of a signal was accomplished in a second.” In this quotation 
we have marked with italics the passage which strikes 
us as extraordinary, and which we think is, even now, not 
very assuring to those who daily travel on the line that they will 
reach their destination at Cannon-street with perfect safety. 
However, all that is wrong is to be put right by the end of the 

resent month, when we hope that the traffic of the South-Eastern 
ine will proceed without interruption or delay. Mr. Ashcroft, 
the company’s engineer, has put nearly one hundred men upon 
the line to repair several defects which since the opening have 
made their appearance in the metals. These principally have 
reference to the switches and crossings, as well as to Messrs. 
Saxby and Farmer’s signals, which to some extent, being made of 
cast iron, were broken in some parts, and their connection severed 
with the levers of the signal-box. 

The Cannon-street station is perhaps the most remarkable in 
the kingdom for its magnitude and the idea of vastness with 
which it impresses the human mind when slowly walking from one 
end of it to the other beneath its roof. It can scarcely be denomi- 
nated anything more than a plain brick shell, the walls of which 
are surmounted by an iron girder roof having a length of 685ft., a 
breadth of 202ft. *‘in the clear,” and a height of 120ft. To our 
taste, however, the roof has not such an elegant apperrance as that 
of Charing Cross. Looking at it from the river end of the station 
we think the arching of the roof deficient in elevation propor- 
tionate to its width, and impressing us with an idea of flatness 
from which, in so far as our eye informs us, the Charing Cross 
structure is exempt. Be this as it may, however, Cannon-street 
station is a magnificent realisation of what a great railway termi- 
nus in the English metropolis should be, and is furnished with 
four platforms and nine lines of rail arranged in such a manner as 
to enable eight of the roads to be used for the purpose of ordinary 
traffic, and each running alongside a broad platform. The ninth 
road is reserved as a dock for the standing of eighty carriages 
until demanded for use. Thus in the centre of the station we 
have three pairs of rails, on either side of which is a commodious 
platform, and on the outer sides we have two other lines bounded 
by two other platforms, between each of which and the outer wall 
of the building,' we have another pair of metals which, in all, 
make nine pairs, and of which the one used as a dock is in the 
centre. The accommodation for cabs and carriages is somewhat 
limited, being confined to a single roadway coming up a slight 
ascent by the middle of the most central platform. 

The refreshment-rooms and the waiting-rooms are all on the 
same ample scale as the station, magnitude of space having appa- 
rently been one of the first considerations. In connection with 
the station is a gigantic hotel, which, when completed, will, it is 
pr d, be a gst the finest in the metropolis. 

That our readers may have some idea of the quantity of material 
employed in the construction of the Cannon-street station, we may 
inform them that no less than two thousand tons of iron have 
been employed in the roof, and thirty-one millions of bricks in 
erecting the plain bare walls of the station. The roof is supported 
by nineteen wrought iron girders. The building is something 
more than thirty-five feet wider than the Charing Cross station, 
and is, we believe, the largest single-roofed structure in existence. 
In addition to its nine pairs of rails and four platforms, it has six 
‘*traversers,” by means of which carriages can be removed without 
shunting, or the employment of turntables, from one pair of 
metals to another; nine fire hydrants are disposed in different 
parts of the building, and a couple of enormous water-tanks 
entirely occupy the interior of the two massive towers which flank 
and finish the work at the south end of the station. Mr. Haw- 
shaw, as we have already said, was the designer, and Mr. J. Barry 
is the resident engineer, and Mr. Stainer is the general superinten- 
dent or clerk of the works. The building department was assigned 
to Mr. Wythes. The ironwork was supplied throughout by 
Messrs. Cochrane, of Dudley, the total quantity used being 14,000 
tons, distributed in the following manner :—2,000 tons in the 
roof of the station, and 12,000 tons in the girders, the cylinders, 
and other ironwork of the bridge. 

The bridge has already received the approbation of the public, 
and has by many been pronounced extremely handsome. It has a 
length of 700ft. and crosses the river in five spans, three of 147ft. 
and two of 135ft. each in width. The principle of its construction 
is what is termed the continuous girder principle, the girders 
being built in one length from end to end of the bridge, in place 
of each span being constructed with an independent system of 
girders. The intermediate pillars are formed of cast iron cylin- 
ders, sunk through the bed of the Thames to the solid London 
clay, and then gradually built from their foundation to the neces- 
sary height above water. The bridge has, throughout its length, 
a breadth of 63ft, and has five separate lines of metals laid upon it. 
Four of these, as they approach the station, branch off each into 
two, the centre one alone pursuing its course straight into the 
middle of the station. To admit of the forking of these four lines, 
the last span of the bridge on the northern side opens out into 
what is technically called a “ fag” midway between the last pier 
and the shore from 63ft. to 210ft.—the latter being the span of 
the station itself, the ohe end abutting on the river bank, and the 
other on the south side of Cannon-street. 
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Grants and Dates of Provisional Protection for Six Months. 
TB, SApETE 30vGeN, Ronbat, Roel, Vrenes, © Improvements in the treat- 





ment of filamentous materials, and in machinery or apparatus for combing 
the same.”—4th May, 1866. 
1280, WILLIAM HENRY CRISPIN, Marsh Stratford, Essex, “ An 
steam roller for “— 5th May, 1866. 
Poissonniere, Paris, “‘ An 


1296. Taspeaio ' WADDINGTON, a = du Fanbourg 
improved machine for cleaning and preparing cotton and other woven 
fabrics.”—7th May, 1866, 


1887, WILLIAM BURG Montpelier-road, ay ape Peckham, “Im- 
provements in cammamns tomiee , wringing, and mangling.” —20¢h July, 


1986. SAMUEL CHATWOOD, Bolton-le-Moors, Lancashire, and JOHN STURGEON 
and THOMAS STURGEON, Burnley, near near Leeds, Y in 
hammers, and in bh used th with." —Ist August, 1866. 

1988. CHARLES NICOLAS FLAeEees. Oissel-sur-Seine, Seine et ae France, 

hinery for carding, combing, and cleaning cotton, 


in 
we ether Serons subetsnees.” “lane, London, “ Improvements in the con. 
EPHRAIM Chancery-! jon, - 
struction of fire-escapes, such improvements being applicable to the con- 
struction of app 
992. WILLIAM FURNESS, igh-road, Southwark, and WILLIAM BRAY, 
Croydon, Surrey, “Improvements in machinery for cutting files and 


1994. JOHN Soames HADEN RICHARDSON, Tutbury, Staffordshire, “An 
Iding or pressing glass.” 
1996, WILLIAM uaa NEWTON, Chancery-! London, “ Improvements 
in the construction of ordnance.”—A communication from John Ericsson, 
New York, U.S. 
1998. GEORGE TOMLINSON BOUSFIELD, Loughborongh Park, Brixton, Surrey, 
“ Improvements in carding engines.”—A communication from Edward Adam 
Cutler, Providence, Rhode Island, and Charles Bliven, Putnam, Connecticut, 


vs. 

2000, JOHN GILBERT AVERY, Cheapside, London, “ Improvements in churns.” 
—A communication from Leander Langdon, Northampton, Massachusetts, 
U.8.—2nd August, 1866. 

2004. JAMES WHITTAKER, Manchester, ‘‘ Improvements in ladies’ dress sus- 

















2008. WILHELM HENDRIK KLERCK MACK, Grosvenor Hotel, Pimlico, London, 

to be used for fishing.”—A communication 
from Johan Kindal, Bredock, near Harstadhavn, Senjen, Norway. 

2010. PETER MURRAY, Victoria Cottage, Dundee, *‘ Improvements in ma- 
chinery for forming the teeth of bevel wheels.”—3rd August, 1866. 

2012. WILLIAM HARTCLIFFE, jun., and THOMAS HARTOLIFFE LEE, Salford, 
Lancashire, “Improvements in the manufacture of flat-linked chains, and 

b tl machinery employed in rivetting and swaging the same and other 


2014, WILLIAM JACKSON, Birmingham, “A new soufflating accumulating 

pump or hydraulic engine.” 

2016. THOMAS WILSON, Birmingham, “ Improvements in breech-loading fire- 
arms, and in cartridges for breech-loading fire-arms, and in converting 

muzzle-loading fire-arms into breech-loading fire-arms.”—4th August, 1866. 

2019. PERCEVAL MOSES PARSONS, Blackheath, Kent, ‘‘ Improvements in the 
permanent way of railways, and in screw bolts for the same, which latter 
at also applicable to other purposes.” 

EPHRAIM LAMB, Chancery-lane, London, “ Improvements in the con- 
ae of bridges and other like or analogous structares.” 

2024. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
machinery or apparatus for ‘stamping, crushing, or oe ores ye other 
hard substances, parts of which imp to power 
hammers.”—A communication from William Wright, New York, U.S. 

2026, WILLIAM EDWARD NEWTON, Chancery-lane, London, ** Improvements 
in the manufacture of carbonates and bi-carbonates of soda and potash, the 
soluble and insoluble silicates of soda and potash, and muriatic acid, from 
chlorides of sodium and potassium.”—A communication from Haydn Mozart 
Baker, Joseph Henry Peale, and William Ralph Stace, Rochester, New 
York, U.S.—-6th August, | 

2028. GEORGE BARNES wuem, Gracechurch-street, London, ‘‘ Improvements 
in the construction of portable lanterns.” 

2030, GEMINIANO ZANNI, Rathbone-place, London, | “ Improvements in me 
chanism for obtaining and applying motive power.” 

2032. GEORGE WARRINER, Little Ilford, Essex, and WILLIAM HENRY 
STALLARD, Bexley Heath, Kent, “ An improved lamp.” 

2034. JOHN NICHOLLS BROWNE, Elgin-crescent, Notting-hill, Middlesex, 
“ Improvements in preserving wood.”—A communication from Louis Robbins, 
New York, U.S. 

2036. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in chucks for turning lathes and other tools.”—A communication from Isaac 
Smith and William Harvey Haight, New York, U.S.—7th August, 1866. 








2078. Ro! |, Patricroft, near Manchester, and WILLIAM MARTIN, 
NB., “ Certain in the and mode of 
and mangles used in finishing textile fabrics.” 
2079. RICHARD BAG@ * An improved screw stock.” 
WILLIAM EDWARD GEDGBE, Wellington-street, Strand, London, “ An 
—, from Charles J Baptiste 


manufacture of bricks and tiles.” 
2082. ALFRED ‘CENT -lane, London, ‘‘An improved 
mode of boiler tubes.".—A communication from James Bowden, 


“ Improvements in the production of green colouring matters for dyeing and 


printing textile fabrics and yarns.” 

2084. CHARLES FRANCIS BAXTER, Nelson-square, Blackfriars-road, Surrey, 
** Improvements in waterproofing textile ‘fabrics, and in preserving 
sep wood, and terra-cotta, stucco, brick, and 


2085. WILLA JAMES CURRENT, Plymouth, “An im and 
simplified code of signais, to be used by day or night, at sea or upon land, 
with flags and ventilating lamps.” 

2086. JOHN BEEBY EDMONDSON and JAMES CARSON, Manchester, “ Improve- 
ments in presses for printing the date or other particulars on railway and 


other tickets.” 
2087. STEPHEN ALLEY, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
machines. 


ing 
2888, ROBERT JAMES WorRTH, Stockton-on-Tees, Durham, “ Certain improve- 


4 terrace, Stoke Newington, and CHARLES 

FREDERICK SAYER, Queen’s-road, Middlesex, “ An improved and 
simple method for the working of perpendicular sliding sashes, doors, and 
shutters, or any other eager yong sliding fittings, by the aid of spring 
rollers, and the of the ble beads to admit of 
such sliding sashes, doors, and shutters, or other ' perpendicular sliding fittings, 
being taken ont for the purpose of cleaning or etherwise.” 

— ALFRED TURNER, Manchester, “‘ Improvements in woven 

fabrics.” 

2091. EDWIN WILLIAM DE RUSSETT, Lewisham, Kent, and RICHARD FARRELL 
DALE, Shoe-lane, London, “ Improvements in pumps and in adapting them 
for propelling vessels and for other purposes.” 

2092, WILLIAM BROOKES, Chancery-lane, London, “Improvements in and 
apparatus for cutting, grinding, and omg marble and other similar 
materials.”.—A communication from James W. Maloy, Boston, Suffolk, 
Massachusetts, U.S. 

2093, HENRY BURT —_™ Poole, Dorset, “‘ Improvements in apparatus for 
detaching ships’ boa: 

2094. THOMAS samy and FREDERICK ROCK, Swan Village, Westbromwich, 
Staffordshire, and WILLIAM PAYNE, Birmingham, “ Certain improvements 
- —— fixed and repeating portable means for signalling on rail- 


2098, JAMES WEBSTER, Birmingham, “ Improvements in 1 coating and recover- 
i g m +tals from chlorides and other solutions of metals.” 

. CHARLES BROWN, Mark-lane, London, “ A new or improved apparatus 
for consuming smoke from gas and other lamps.” 

2098. JOHN WILLIAM HOFFMAN and GEORGE ROWE WILSON, Birmingham, 
“* A pickle piercer.” 

2100. WILLIAM SHAW, Hyson Green Works, and JAMES CONNELL, Burton- 
2 Nottingham, ** Improvements in the manufacture of elastic and other 

fabrics.” 

2101, JOHN CAMERON, Mount Pleasant, Barrow-in-Furness, Lancashire, “ Im- 
provements in the manufacture of iron and steel.” 

2102. JOHN COOPER, Ortzen-street, Nottingham, ‘‘ Improvements in battens.” 
—15th August, 1866. 

2103. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
‘* Improvements in the manufacture of the wheels of carriages for conveying 
coals and other minerals in the working of mines.”—A communication from 
Etienne Pagat, St. Etienne, France. 

2104. WILLIAM CLARK, Chancery-lane, London, ‘ Improvements in rudders 
for ships and other water craft.”—A communication from William Lyman 
Wetmore and Nicholas David Le Pelley, Cleveland, Cuyahoga, Ohio, U.S. 

2107. ADOLPH KUHNE, Norfolk-street, London, ‘‘ Improvements in the purifi- 
cation of water, and in the disinfection and preservation of putrescent and 
—, matters.”"—A communication from Dr. Willey Kahne, Berlin, 

russia. 

= WILLIAM SMITH, Kettering, Northampton, “ An improvement applicable 

to reaping machines.” 

2109. DUDLEY ROLLS, Upper Thames-street, London, “ Improvements in the 











2038. Sir JOHN BENSON, Knight, Cork, “ Impr in the p of 
jointing and connecting together armour plates used for covering and 
defending ships, ships’ turrets, or batteries on land against the effect of 
shot. 


2040. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ An improved 
mode of and apparatus for printing on glass and other materials.”—A com- 
munication from Isaac Lewis Miles, Charlestown, Massachusetts, U.S. 

2042, EUGENE HENRI DESIRE INGE, Nelson-square, Surrey, “ Improvements 
in the mode of applying covers or awnings to garden and other similar seats, 
which improvements are also applicable to awnings or covers for other 
purposes.” — A communication from Adolphe Laumeau, Versailles, France. 

2044, JOHN ROBINSON and JOHN SMITE, Rochdale, Lancashire, ‘*‘ Improve- 
ments in applying motive power to saw frames.” 

2046. ALLEN ULDROYD, Oakfield-terrace, Clapton, and PETER AUGUSTIN 
GODEFROY, Church-road, ge Middlesex, “ Improvements in the 
treatment of jute.”—8th A 

2047. JAMES TURNER, Ain eden t Wwalworth, Surrey, ‘‘ Improvements in 
wet gas meters.” 

2048. GEORGE BELL HARKES, Eden-place, Lavender-road, Battersea, Surrey, 
“ Improvements in the construction of rotary steam engines.” 

2049. JAMES GATHERCOLE, Craumer-terrace, C er-road, Brixton, Surrey, 
“ Improved machinery for making envelopes and paper and other bags.” 

2050. JOHN BROWN and JOHN HUNTON, Bolton, , ** Certain improve- 
ments in Jacquard machines.” 

2051. BARTHELEMY DONNET, Passage Menilmontant, Paris, “‘ A movable 

shuttle distributor applicable to fringe machinery and also for certain useful 
improvements in fringe machines.” 

2052, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ An improved telegraphic cable.” — A communication from Alexander John 
Baptist De Morat, Philadelphia, Pennsylvania, U.S. 

2053. CHARLES TIOT JUDKINS, Ludgate-hill, London, “ Improvements in sew- 
ing machines.” 

2054. WILLIAM CLARK, Chancery-lane, London, “ Improvements in musical 
— A 





from Carl Frederick Zim- 
mermann and John H. Harjes, Philadelphia, Pennsylvania, U.S. 

2055, JOHN CLAY, Yardley, Worcester, “ Improvements in saddles.” 

2056. ALFRED VINCENT NEWTON, Chancery-lane, London, “‘ Improvements in 
machinery for manufacturing envelopes, partly also applicable to other pur- 
poses.”—A communication from Edwin Allen and John Turner, Norwich, 
Connecticut, U.S. 

2057. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ Im- 
provements in the construction of buckles or fastenings for braces and other 
articles."—A communication from Charles Alfred Tordery, Lyons, France. 
—9th August, 1866. 

2058. LEWIS EDWARD WILLIAMS, Halifax, York, “‘ Improvements in explosive 
shells.” 

2059. yet FORSTER COTTERILL, Cannock, Staffordshire, “ Improvements 





of envelopes, and of paper for "making envelopes.” 

2110. GEORGE PAYNE, Belmont Works, Battersea, Surrey, “ Treating fatty 
and oily matters.” 

2111, JOHN HOLLY, Regent-street — Blackwall, London, “ Improvements 
in railway brakes.”—\6th August, | 

2113, WILLIAM TRANTER, Pos coe Bong “ Improvements in fire-arms.” 

2114, EDWARD THOMAS HUGHES, Chancery-lane, London, “ The application 
of chlorine for the condensation of nitrous gas and improvements in the 
apparatus connected therewith."—A communication from Charles Large, 
Lyons, France. 

2115. ALFRED PARAF, Manchester, “ Improvements in the use and application 
of an inorganic glyceric ether.” 

2117, ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved con- 
struction of bale fastening."—A communication from Hazard Knowles, New 
York, and Henry Anwy! Jones, Brooklyn, New York, U.S. 

2118, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “An improved 
stuffing for mattresses, chair seats, and other like purposes.”"—A communi- 
ation from Almanzor Alden, New York, U.S. 

2119. WILLIAM CLARK, Chancery-lane, London, “ Improvements in puddling 
furnaces.”—A communication from Christopher de Graff Baker, Jacob Harlan, 
and Joseph Bell, Wheeling, Ohio, West Virginia, U.S. 

2120. ALEXANDER BERHARD, Upper Berkeley-street, Portman-square, 
ge “ Improvements in the permanent Way of railways.”—17th August, 


2122. BALDWIN FULFORD WEATHERDON, Chancery-lane, London, “ An 
improved buckle.”—A communication from Charles Nivert, Rue Croix des 
Petits Champs, Paris. 

2124. ROBERT ANTHONY EDWARDS SCOTT, Lewisham, Kent, “ Improvements 
in the manufacture of hollow projectiles.” 

2125. GEORGE EDWARD MOORE, Birmingham, “ Improvements in apparatus 
for filtering and purifying water and other fluids.” 

2126. JOHN ABRAHAM, Birmingham, “ Improvements in the manufacture of 
central fire cartridges for breech-loading fire-arms. ‘a 

2127. JOHN VARLEY, Bolton, its in steam engines.” 

2128, SAMUEL MORTIMER, ear reery York, “Ti p in hinery or 
apparatus for combing wool or other fibrous substances.” 

2129. JOHN SANDERS BLOCKEY, Leeds, and JAMES HERVEY, Bradford, York, 
“ Improved + nd or apparatus for the manufacture of paper bags.”— 
1sth August, | 

2130. THOMAS HENDERSON, Millbank-row, Westminster, London, “ Improve- 
ments in the material used for bed of horses and other animals.” 

2131. SAMUEL RADCLIFFE PLATT and EDMUND HARTLEY, Oldham, Lancashire, 

in slubbing and roving frames, a modification of which is 
sian to winding and throstle frames.” 

2132. WILLIAM GREENWOOD, Heights Mill, Owl-lane, Osset, York, *‘ Improve- 
ments in the manufacture of flocks.” 

2133. WALTER WELDON, Park Villa, ‘West-hill, Highgate, Middlesex, “ Im- 

» partly also 

















in th of ear and other pipes, and in hinery or 
to be employed in the said manofacture.” 

2060. MATTHEW ANDREW MUIR and JAMES MCILWHAM, Glasgow, Lanark- 
shire, N.B., “Improvements in making moulds for casting ground screws 
for fence and other posts, and in apparatus therefor.” —10¢h August, 1866. 

2063. JAMES COLLINS and ANDREW DWIGHT CAMPBELL, Manchester, 
“ Certain improvements in stamps for producing impressions, which are also 
applicable to cylinder printing.”—A communication from Jabez Elverson, 
Newark, New Jersey, U.S. 

2065. HENRY GRIFFITH CRAIG, Youghal, Cork, Ireland, ‘‘ An improved needle 


“ An improved apparatus for 
bone black and other valuable 








2067, JOHN ISRAEL ENSLEY, New York, U.S., 
manufacturing ill ig gas and p 

residuum.” 

2068. BALDWIN FULFORD WEATHERDON, “ in ther 
and pyrometers.”—A communication from Charles Leroy and Joseph Jean 
Marie Durand, Route de Fontainebleau, Seine, France, and Celestin Pichoin, 
Route d’Italie, Paris.— 11th August, 1866. 

2069. EDWARD ALFRED COWPER, Great George-street, Westminster, ‘‘ Im- 
provements in machinery for sewing.” 

2070. ROBERT LEIGH, Douglas Forge, Wigan, Lancashire, ‘‘ A new or improved 
direct-acting lift or tilt hammer.” 

2073. DESIRE MAROHAL, Brussels, Belgium, “Improvements in the com- 
— and prevention of smoke, and in increasing the heating power of 


2073. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in breech-loading fire-arms.”—A communication from Alexander James 
Bergen, Brooklyn, New York, U.8. 

2074. EDWARD WHALLEY, Blackburn, Lancashire, “Improved machinery to 
be employed in the manufacture of ann 4 = from cotton, worsted, 
linen, or silk cop bottoms, which hi licable to the manu- 
factare of banding or twine from threads m bonke for that purpose.” 

Seer See, Sheffield, “ Improvements in the manufacture of 








+, 








Pp ts in the construction of Pp to other 


purposes.” 

2134. CHARLES BATHOE, York-place, Portman-square, London, “ An improved 
method of and apparatus for securing or protecting corks or stoppers in 
bottles and other similar vessels.” 

2135. JOHN DARBY, Riding House-street, St. Marylebone, London, “ Improve- 
ments in fire-arms of all calibre, and for the conversion of muzzle-loading 

guns into breech-loading guns.” 
136. WILLIAM TAYLOR, Bridge-street, Driffield, York, “ Improvements in 
ing machines.” 


2137. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in obtaining motive power. »_ A communication from Jean tbaptians Dabrieul 
and Camille Bernard, Paris. 


2148. WILLIAM WEILD, Manchester, “ Improvements in treating carrigeen or 
Trish moss, sea-weed, and like plants, to reduce them into a state of 
powder or meal, and in arrangements and apparatus to be used for the pur- 

2149. JOHN LONGBOTTOM, Belgrave Foundry, Leeds, York, “‘ New or improved 
modes of kampakaon, linoleum, kamptulicon, enamelled india- 

rubber and other similar articles.” 

2150. RUDOLPH WAPPENSTEIN, Albert-street, Kennington-road, Surrey, “ An 
improved for railways and overhead railways by the use of which 

turntables are dispensed with.” 

2151. ponten Renpenitanag ns pv tinpen Lend “ A new or improved method of 

armour plated ships and vessels.” 

2152, HE HENRY. ROYALL MINNS, Bristol, Somerset, “ Improvements in fire and 


2153. irxnson Cano, Manchester, “Improvements in the preparation of 





colouring 
| 2154. FREDERICK HOWARD, Bedford, “An improved construction of self- 


raking reaper.”—A communication from James Shorkley Marsh, Lewisburg, 
Pennsylvania, U.S. 

2155. Willa TONGUE, Wakefield, York, “ ia machinery for 
ree straightening, and combing eon sone '—22nd August, 


2159, STEPHEN AMOS MAIN, Morley’s Hotel, Strand, London, “ Improvements 

in breech-loading and other fire-arms and the same.”—A 
communication from Charles Howard, New York, 

2161. JOHN AMBROSE COFFEY, Great St. Hel 
self-acting steam and liquid safety y 

2163. WILLIAM HARRISON, Sibensaen, near Leeds, York, “ Improved appa- 
ratus to facilitate communication between the passengers and guards or 
driver of railway trains.” 

2165. PIERRE VICTOR BAILLEUL, Rue Leregratier, 
reaping machine.” 





Paris, “An improved 








2167. EUGENE RIMMEL, Strand, London, in apparatus for 
raising liquids ly applicable to Mah. oe of 

2169. panna LONG, Aylesbury-terrace, Walworth, Surrey, “ Improvements 

ntains.” 
air JOB JOHNSON, Brooklyn, New York, U.S., “An improvement in sub- 
marine rakes for gathering oysters or other 

2173. WALTEn Baton, Torsesy, De hire, ‘* An improved hat stretcher.”— 

23rd August, 1866, 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications, 
2250. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
in for making eyelets.”—A communicatien from 
Suan Garrick, Providence, Rhode Island, U.S.—1st September, 1866. 
2270. GEORGE WHITE, Queen-street, Cheapside, London, “ An improved rotary 
steam engine.”—A communication from Messieurs Emile Sellier and Regis 
Fidele Hermans, Rue des Tournelles, Paris.—4th September, 1866. 





Patents on which the Stamp Duty of £50 has been Paid. 
es - ae BAILLY, Vesoul, France, “ Rolling friction.”—3rd September, 


2184, Guanine GRANT KELVEY and WILLIAM HOLLAND, Rock Ferry, 
Cheshire, “ —Ath Se , 18 

2209. Semlane bag A BROOMAN, Fleet-street, London, * Preparing 
skins.”—8th September, | 

2203. LUDWIG MOND, poh ~ Widness, Lancashire, “ Obtaining sulphur.”— 





8th September, 

2206. WILLIAM ASHLEY WILSON and JAMES SMITH, Liverpool, “ Fire-grates.” 

2207. JOSEPH BURCH, Cragg Works, near Macclesfield, Cheshire, “ Printing.’ 
—8th September, 1863. 

2056. CHARLES GEORGE WILSSON, Blackheath, Kent, ‘ Pressing cotton,.”— 
18th August, 1863. 

2161. JOuN A BANKS, Radnor-street, Hulme, Manchester, “ Benches or 

desks.” —I\st September, 1863. 

2213. mn HENRY TUCKER, Southampton-street, Strand, London, “ Pro- 
pelling and steering vessels.”—9th , 1863 

2232. HOLMES WRIGHT and JOHN WILLIAM WRIGHT, Freedom Mills, Morton, 
near Bingley, and WILLIAM CLOUGH, Keighley, York, “ Glazing and rolling 
press papers.”—10th ember, 1863 

2228. EDWARD OLIVER and GEORGE MYERS, Rotherham, York, “ Lowering 
and disengaging boats from vessels.” —9th , 1863. 

2233. Marriw ANDREW MUIR and JAMES MCILWHAM, Glasgow, Lanark- 
shire, N. “ Winding yarns.”—10th September, 1863 


Patents on which the Stamp Duty of £100 has been Paid. 


2059. JOHN GAY NEWTON ALLEYNE, Butterley Ironworks, Alfreton, Derby, 
“ Wrought iron beams.” —9th , 1859. 
2036. EDWARD My.’ Tachbrook-street, Pimlico, London, “ Treating China 
grass, &o.” ember, 1859. 





2108. 7 JAMES ‘Dorsonusy sod ALEXANDER HENNAH ane, North Bierley, 
near Bradford, York, “ Weaving.”—16th September, 1 


Notices of Intention to “to Proceed with Patents. 


1200, DAVID THOMSON, Old-street, St. Luke's, London, “ Improvements in 
steam boilers.” 

1201. JOSEPH BUCHANAN ROBERTSON, ~_ Armagh, Ireland, “ Improve- 
ments in sewing machines.”—28th April, 1866. 

1221. WILLIAM DBAKIN, Great Barr, oy JOHN BAGNALL JOHNSON, Tetten- 
hall, a “ Imp’ is in the ure of hollow projectiles.”"— 
30th April, 1 

1230. JOSEPH LEWIS, in valves used as in the 
case of slide valves for a the | flow of steam, water, and other fluids.’’ 

1235. FREDERICK GRITTON, Burton-on-Trent, Stafford, “Improvements in 
apparatus for treating malt.”—\st May, 1866. 

1238. JAMES MORRIS, Wednesfield, Stafford, 
grinding wheat and other grain.” 

1239. DAVID COHEN, Leigh-street, Burton-crescent, London, ‘* Improvements 
in dry gas meters.” 

1244, AMABLE ADOLPHE COSTALLAT, Rue de Choiseul, Paris, “ A new means 
for manufacturing artificial flowers.” 

1246. WILLIAM HUBERT STANLEY, Chipping Campden, Gloucester, “‘ Improve- 
ments in cricket wickets.” 

1247, GARL HENRIK RAMSTEN, Woburn-place, Russell-square, London, *‘ Im- 

ta in used when lowering and releasing ships’ boats.” 

1949. CEDRIO NURSE, Crawford-street, Bryanston - aquare, London, “ Improve- 
ments in the manufactare of harness and saddlery.” 

1252, DAVID URQUHART, Rickmansworth, Hertford, “Improvements in the 
construction of furnaces or fire-places for economising the fuel employed for 
warming, heating, and ventilating buildings.”—2nd May, 1866. 

1257. oreraeet BOURNE, Headstone Drive, Harrow, Middlesex, ‘‘ Improve- 
ments in treating india-rubber and india-rubber compounds, and also india- 
rubber fabrics.” 

1258. JARED WILSON POST and WILLIAM MOINTYRE CRANSTON, Upper 
Thames-street, London, ** I in for cleaning gun barrels 
and other tubes.”—A communication from "Ephraim Lauriston Pratt, 
Boston, Massachusetts, U.S.—Ard May, 1866. 

1260. EDWARD FIELD, Chandos Chambers, Adelphi, London, “ Improvements 
in attaching buttons, clasps, hooks and eyes, or other similar fastenings to 
leather, or other partially elastic or yielding materials.” 

1263. ARTHUR THOMAS My Birmingham, “ Improvements in the manu- 
facture or treatment of iron.” 

1264. HENRY DOUGLAS and JAMES DOUGLAS, Glasgow, Lanarkshire, N.B,, 
‘Improvements in making cop tubes and in apparatus therefor.” 

AUGUSTIN MOREL, Roubaix, Nord, France, *‘ Improvements dn the 
treatment of filamentous is, and in hinery or app for 
combing the same.” 

1269. THOMAS BLEZARD, JAMES ~ jun., JOHN BLEZARD, and NORMAN 

adiham, Lancashire, ‘‘ 





Senet, 


“Tor 





‘« Improvements in mills for 











BLEZARD, P: Improvements in self-acting temples for 
looms for wea ‘ad 
1270. Walees BATES BARTRAM, _ Relies, Fairfield, Connecticut, U.S., 


“ Certain improvements in sewing mach 
1274. JOHN GRAHAM HOPE, Edinburgh, Midlothian, N.B., “ An improved com- 
position for ro vermin on sheep and other animals, and for preserving 


them therefrom. 
1276. AUGUST RODERS, Soltau, Hanover, “‘ Improvements in the manufacture 


‘OUNG, Straiton, and PETER BRASH, Leith, Midlothian, N.B., 
in the distillation of coal, shale, and other bituminous sub- 





2139. ROBERT ANTHONY EDWARDS SCOTT, Lewisham, Kent, “ An i 
method of or apparatus for maneuvring guns.”—20th August, 1866. 

2142. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘‘ An 
improved portable mill, parts of which are applicable to millstones generally.” 
on communication from Francois Cailleaux, Barjonville, near Chartres, 

ance. 

2143. JAMES CLARENDON RAMSBOTTOM ISH ingt Middlesex, 
and ROBERT WARRY, Cuatham, Kent, sm Improveanents in breech-loading 
fire-arms and in cartridges for the same. 





euenete, to obtain oily matters a also in the re-distillation of pro- 
ducts thereby ohtained.”—4th May, 
1291. HENRY KINNAIRD YORK, ahs in Ironworks, ga “ Improve- 
ments in the manufactare of iron and steel.” —5th May, 
1296. FREDERIC _ WADDINGTON, Rue du Faubourg ~~ Paris, *“‘An 
for and preparing cotton and other woven 


1301. WILLIAM London, “‘ Improvements in lighting 





r ng 


fabrics.” 





2144. WILLIAM EDWARD NEWTON, Chancery- lane, London, “ Impr 
in machinery for making rails.”— A communication from the Excelsior 
Nail Company (Incorporated). Providence, Rhode Island, U.S. 

2145. WILLIAM EDWARD NEWTON, ry-lane, London, “ Improvements 
in the mode of and ap; for the distillation, rectification, and disinfec- 
tion of mineral or vegetable oils, applicable also to the purification and recti- 
fication of fatty and other products of such 4 up '—A communication from 


Jean Paptiste Lahore, Rue St. Sebastien, P; 
anchester , 2 napeovenete in cartridges for 


2146. JOSEPH WHITWORTH, M 
ordnance.”—2\ist August, 1866. 

2142. JAMES SYSON NIBBS, Lozells, Aston Manor, Warwick, “ Improvements 

in lamps for burning a combination of mineral and vegetable spirits.” 





hag to — ‘cigars and pipes.” A communication from 
Francois Dedey St. Martin, Paris.—7th May, 1866. 


1306. BENJAMIN" Waicur, Liehfield, Stafford, ‘‘ Improvements in cooking or 
kitchen rv 


1308. WILLIAM IRELAND, Macclesfield, Cheshire, “ Improved apparatus for 
steam 


Cornelius ‘ 

= JOHN HENRY JOHNSON Lincoln’s-inn-fields, London, “ Improvements 

pa nape pe a eek onan pertiy agplaente © the tans 
commanication 
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1313. JULES BECKER, Quai 
metho‘ of packing up bottles.” 

1317. JOHN RUSSELL SWANN, cay mee og oa eee Improvements in lime 
kilns or apparatus to be used in 

1320. JAMES LEE NorTON. Belle Sauvage-yard, Ludgate-hill, London, and 
ALFRED GILES, ¥ in to be employed 
in evaporating ae and pw + liquids to obtain light or heat there- 
from.’ —8th May, 1866, 

1325. JAMES FLETCHER, Salford, Lancashire ‘‘ Ii its in hi 
cntting, rolling, an’ shearing bars or beams of metal for making rivets = 
for other ."" —9th May, 1866. 

1341. JOHANN HEINRICH AUGUST BLECKMANN, Royal Hotel, New Bridge- 
street, Blackfriars, London, “ An improved explosive compound.” —A com- 
— from Wilhelm Fehleisen and Ernst Fahleisen, Cilli, Styria, 

ustria. 

1345. WILLIAM BOTWOOD, St. Helen’s-street, Ipswich, Suffolk, “ Improvements 
in carriages or vehicles running on two wheels.” 

1347. THOMAS THORNTON Dundee, Forfarshire, N.B., “Improvements in 
raising and lowering ships’ boats and other weights, and in apparatus used 
therefor."—A communication from Digby Murray, Bombay.—10th May, 








1866. 

1359. EDWARD BRASIER, South-terrace, New Cross, Surrey, “ Improvements 
in machinery for —- and preparing flax, hemp, or other fibrous ma- 
terials.” —11th May, | 

1367. CHARLES PRYSE and “RICHARD REDMAN, Birmingham, “ Improvements 
in breech-loading fire-arms.”—1!2th May, 1866. 

1395. WILLIAM CLARK, Chancery-lane, London, “ Improvements in furnaces 
and other fire-places.”--A communication from Frederic Marie Piret and 
Eugene Michel, Boulevart St. Martin, Paris. — 16th fae 1866. 

1431. JOHN MACMILLAN DUNLOP, in machinery 
for cutting india-rabber.”—2Ist May, 1866. 

1451. SHOLTO DOUGLAS, Blairgowrie, Perth, N.B , “ Improvements in motive 
power engines, and in the mode of applying water, steam, compressed air, 
and other liquids end gases for driving the same.”—24rd May, 1866. 





sists in the application of glass enamel to the inside of the plates. or inner 
linings, ribs, framing, or parts of iron-built ships. Thirdly, the 
Suventien eoueisie te the upgtieatton of the like enamelled plates to the 
pra mae aging Soper mene A Son pane ships. Fourthly, the 
consists in the application of the said enamelled plates to the protect- 
ee ee oe ee ee ween, or partly of wood 
and partly of iron.—Not proceeded with. 
Class 3.—F ABRICS. 
Including Machinery and Mechanical Operations connected with 
frperne, Manufacturing, Printing, Dyeing, and Dressing Fa- 


401. J. WALKER, Staleybridge, Cheshire, “ Looms.” — Dated 9th February, 1866. 
This invention is designed for the purpose of preventing what are termed 
floats in woven fabrics, that is, — floating instead of being woven in the 
fabric, and which are caused by the ne of the warp threads or 
breaking of the ends of yarn during the ti The i 
ments consist in arranging upon a bar fixed to the pte beam of the slay, or 
other convenient place on the loom,a number of looped or slotted fingers or 
pieces of wire that move freely or slide vertically thereupon, the lower or 
bottom end of each wire below the slot being formed so as to project towards 
the yarn or warps. These wires are arranged upon the said supporting bar in 
such a position that when the shed is open the warp threads simultaneously 
raise the whole series of wire tumblers from one end of the reed to the other, 
and should any one or mere of the ends of yarn become entangled or broken, 
the tumbler wires immediately above such ends, not being acted upon when 
the shed opens, remain in their lowest position, thereby causing the shoulder 
of the slot as the slay beats back to come into contact with a rod in connection 
with the ordinary stop motion of the loom, thereby stopping the progress of the 
weaving until the yarn is reunited.— Not proceeded w 








Class 4.-AGRICULTURE. 





1471. JAMES DAVENPORT WHELPLEY and JACOB JONES STORER, Boston, 
Soffolk, Massachusetts, U.S., “* Improvements in the use and of 
fuel, and of chemical re-agents to eliminate its impurities or those of the 
substances it is to heat.”—26th May, 1866. 

1487. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improved appa- 
ratus for supplying steam boilers with water.”—A communication from 
Emmett Quinn, Washington, Columbia, U.8S.—2*%th May, 1866, 

1492. JAMES DAVENPORT WHELPLEY and JACOB JONES STORER, Boston, 
Suffolk, Massachusetts. U.S., ‘‘An apparatus and process for removing dust 
and gases from air, which they call a draft and spray wheel.” 

1493. JAMES DAVENPORT WHELPLEY and JACOB JONES STORER, Boston, 
Suffolk. Mas-achusetts. U.S., “An improved process and apparatus for 
obtaining metals and saleable prodacts from ores and minerals, adapted par- 
ticularly to the reduction of sulphurets."—29th May, 1866. 

1515. EDWARD TAYLOR BELLHOUSE and WILLIAM JOHN DORNING, Man- 
chester, “ Certain improvements in the manufacture of keys, , 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, cc. 


452. W. BROWN and C. N. MAY, Devizes, “Apparatus for operating on straw.” — 
Dated \3th February, 1866. 

This invention applies to machines for threshing and bruising straw, so that 
it is split, crushed, and softened to the same state as when the grain is trodden 
out by cattle, and ‘in which form it is available for fodder. To accomplish this 
the patentees mount across the front end of an ordinary combined threshing 
machine a spindle or shaft, on which is disposed a large number of small cir- 
cular saws, somewhat similar to the arrangement of the common saw cotton 
gin. The peripheries of these saws run between the teeth of a sort of comb or 
grating, which forms the bottom of a kind of hopper, in which the straw is 
received as it is delivered by the threshing machine, so as to prevent the excape 
of straw -—~ and also to a the saw teeth, and obviate choking up of the 





pp also fix a pair of fluted rollers below the saws to 





wrenches, cotters, nuts, and other articles, and in the app ploy 
therefor.” —31st May, 1866, 

1632. GEORGE RATFORD WILSON, Camden Town, London, ‘‘ An improved 
vermin trap.”—16th June, 1866. 

1679. PETER BARLOW, New-street, Vincent-square, London, “ An improved 
method of exhibiting the time on the dial plates of clocks and watches.”— 
23rd June, 1866, 

1754, HENRI ADRIEN BONNEVILLE, Porch terrace, B ', Middlesex, 
** Improvements in the making of bricks. "A communication from Maurice 
Abord, Buissonniers, near Autun, France.—2nd July, 1866, 

1844, THOMAS WEBSTER RAMMELL, Westminster Chamber, Westminster, 
London, “ Improvements in pneumatic railways and in carriages used 
therein.”—1?th July, 1866. 

1888. MARC ANTOINE FRANCOIS MENNONS, See a: 
lane, London, ** Improvements in the mode of and app 
gas for lighting. heating, and other purposes.”—A poi oe from 
Jon tote Zadora Paszkowsk and Olgerd Sabinski, Brussels, Belgium.—20th 

u 

1994. *TOHN THOMAS HADEN RICHARDSON, Tutbury, Stafford, ‘‘ An improve- 
ment in moulding or pressing glass.” 

1996. WILLIAN EDWARD NEWTON, Tae grote mee Tondon, “ Improvements 











in the construction of ord from John Ericsson, 
New York. U.5.~ 2nd August, 1366. 
2016. THOMAS WILSON, Bir “% ents in breech-loading fire- 





arms, and in cartridges for ” breech- loading fire-arms, and in converting 
muzzle-loading fire-arms into breech-loading fire-arms.”—4th August, 1866. 

2050 WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
** An improved telegraphic cable.” —A communication from Alexander John 
Baptist de Morat, Philadeiphia, Pennsylvania, U.S —9th August, 1866. 

2075. HENRY SANDERSON, Sheffield, York, “ in the fi 
ture of knives and forks.”—13th August, 1866. 

2089. HENRY JAMES PETTY. Prospect-terrace, Stoke Newington, and CHARLES 
FREDERICK SAYER, Queen’s-road, Dalston, Middlesex, ‘‘ An improved and 
simple method for the working of perpendicular sliding sashes, doors, and 
shutters, or any other perpendicular sliding fittings by the aid of spring 
rollers, and the construction of the self-securing movable bead, to admit of 
such sliding sashes, doors, and shutters, or other perpendicular sliding 
fittings, being taken out for the purpose of cleaning or otherwise.”—15th 
August, \sth,. 

2124. ROBERT ANTHONY EDWARDS SCOTT, Lewish Kent, “ Imp: ti 
in the manufacture of hollow projectiles.”—18th August, 1866. 

2139. ROBERTS ANTHONY EDWARDS SCOTT, Lewisham, Kent., “ An improved 
method of or apparatus for manoeuvring guns.”—20th August, 1866. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
8th September, 1866 

3269, 38. 8d. ; 3281, Is, 6d. ; 3282, 1s, ; 3233, 10d. ; 3284, 2s. 8d. : 3285, 
4d. ; 3286, 4d. ; 8287, 4d. ; 3288, 4d. ; 3289, 1s. 2d. ; 3290. 1s. 2d. ; 3291, 2s.; 
$292, ls. *. $ * 3293, 4d. ; 8204, 4d. ; 3295, 8d. ; 3296, 4d.; 8207, ls. 2d.; 
B28, Sil. ; 3299, Bd.'; 3300, 8d.: 8801, 4d. ; 3302, 8d, ; 83° 18, 6d. ; 804, Be. ; 
2305, 6d. ; 3306, 4d. : ” 3307, 4d. ; 3408, 1s. 10d. ; "3309, 4d. ; 3310, “a: ; 3311, 
10, ; 3312, 4d. ; 8313, 2s.'; 8314, 1d’ ; 3315, 1s. 4d. : 8316, 8d. ; 3317, 81. 
8818, 4d. ;° 3319, 1s. 10d. ; 3320, 44.: 3321, 4d.; 3822, 10d. ; 4393, 4a. 
8324, 4d. ; 3325, 6d. ; 3326, 6d ; 3327. 4d. ; 3828, Is. ; 3329 4d; 3330, 10d. : 
$331. 4d.’: 332, 10d. ; $833, 4d. ; 8334, 8d. ; 3335 8d. ; 3336, "10d. ; sees, 
Im. 8d; 3838, 1s. 4d. ; 3339, 44.; 3340, 4a; 3341, 41. 3 8342, 8d. ¢ 

















} 7 5, 4d. ; ; f 9 
3350, 8d. ; 3351, 10d. ; 3352, 8d. ; 3353, 10d. ; 3354, 4d.: 8355, 4d. ; 3356, 
10d. ; 3357, 4d. ; 3358, 8d. ; 3859. 4c. ; 3360, 4d. ; 3861, 6d. ; 3362, is, 10d. ; 
8363, 4d.; 3364, 4d. ; 3365, 8d.; 8366, 8d. ; 336", 10d. ; 3368 4d. ; 3 3369, 1001.3 
aoe, 104, ; 3371. 4d. ; 8372, 4'., 8873, 4d, ; 3374, ‘4. ; 3375, 4d. ; 3376, 

; 8877, 4d. ; 3378, 10d. : 3379. 8d ;. 3380, ” ed. ; 8381, 8d. ; 3382, 8d. ; 
$383, ls. ; 3384, 4d.; 3335, 8d. ; 3386, 4d. 











*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent Office, Southampton-building:, 
Chancery-lane, London, 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared ye gern oa THE 
ENGINEER, at the office of her Majesty's Commissioners of P 


Class 1—PRIME MOVERS. 
Including 9, a Steam and other Engines, Horse, Wind, and 
Vater Mills, Gearing, Boilers, Fittings, dc. 
434. C. D. Phin Southampton-buildings, Chancery-lane, London, ‘‘ Gas and air 
engines.”-- A communication.— Dated 12th February, 1866 
The present inveution consists in so arranging engines working on the 
principle above named that the hot gases in expanding, instead of acting upon a 
separate displacing piston, as in the above-described arrangement, are made to 
act directly upon the working piston, which, in performing its stroke conse- 
quent upon such action, moves entirely independent of the engine shaft, and 
consequently, without ae any eo while, when it is caused to move 
in the contrary directi the here against the partial 
vacuum formed behind ih it Seuaes with the engine shaft and causes the 
same to revolve. 





Class 2—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, 

352. J. RUSSELL, Cork, Ireland,“ Preventing oxidation, as also the fouling of the 

lower parts of tron built ships. "— Dated Sth February, 1866. 

This invention consists, First, in the application of glass enamel to the 
plates or outer plates of iron ships, as also to the keel, cutwater, and, when 
convenient, the stern post, and to other adjacent parts, such enamelling being 
effected in the ordinary way in which it has hitherto been 


i pt and pi disintegrate and operate on the material, A guard of 
hopper-like form also guides the straw to the rollers. By these means the 
straw, after passing over the straw shaker of the machine, is seized by the saws 
which run at a high velocity, and is cut and torn entirely to pieces, after which 
it passes between the rollers and is completely softened, so as to be available as 


food for cattle. 


Class 5.—BUILDING. 
ries? me and Tile Machines, Bricks, Tiles, Drain Pipes, 
House Fittings, Warming, Ventilating, &c. 

433. W. F. —— Aberia, near Carnarvon, and G. HUNTER, Maenturog, 
Merionethshire, “‘ Machinery used in cutting stone, slate, &c.”—Dated 12th 
February, 1866. 

This invention is applicable when using for the above-named pu 
circular rotating discs or wheels which are formed to receive cutters or cutting 
teeth or tools at and near the peripheries. According to one part of the inven- 
tion the axles on which the circular rotating discs or wheels are carried are 
supported by arms or projections in front of the carriage employed, in such 
manner that the circular discs or wheels may, together with the outer ends of 
such arms or projecting framing, penetrate into the cuts in the rock or 
mineral as the carriage is advanced ; thus the rotating circular discs or wheels 
may be caused to penetrate into the rock or mineral considerahly beyond their 
centres of rotation. The ends of the projecting frames or arms which carry 
the axes on which the circular rotating discs or wheels revolve are housed 
within the width of the peripheries of such discs or wheels, and rotary motion 
is communicated to such discs or wheels by means of pinions on a suitable 
driving shaft, the teeth of which take into and drive rings of teeth formed or 
applied to the discs or wheels near their peripheries, 

445, = YOUNG, Queen-street, Cheapside, London, “ Improventenisin and appli- 

cable to grates, and in the mode of fixing the same.”—Dated \3th February, 


1866. 

The patentee claims the adaptation and application to the purpose of fixing 
grates of template «r fiame firmly secured to the solid brickwork of the 
building, and a template or templates, whether temporary or permanent, 
corresponding in form with the back of the grate, in order to serve as a guide 
for building or forming a suitable foundation or backing of brickwork or 
cencrete for the grate when fixed to the permanent template or frame, as de- 
scribed. 

458. F. RANSOME, Queen-street “place, Southwark Bridge, “ Manufacture of 
building blocks of artificial stone.” - Dated \3th February, 1866. 

In performing this invention the inventor employs a composition of sand, 
chalk, or other similar iuaterials mixed with silicate of soda, which is con- 
verted into an insoluble silicate by means of lime, chloride of calcium, or other 
substance acting in asimilar manner. The proportions may he such as are 
set forth in the specification of a former pateut granted to the inventor, dated 
9th April, 1861 (No. 877).— Not proceeded with. 

547. E. LEAK, Longton, Stafford “ Driving ‘ jiggers,’ lathes, and throwing 
wheels used by potters.”—Dated 22nd February 1866. 

This invention consists, principally, in driving such “ jiggers,” lathes, and 
throwing wheels, by the direct action of steam on a fan or wheel enclosed in a 
box and fixed on the spindle of the “ jigger” lathe, or throwing wheel to Le 
driven.—Not preeeded with. aK 


Class 6—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, de. 
422. J. H. BURTON, Harrowgate, York, “ Breech-loading fire-arms.”— Dated 
10th Fe 

This invention cannot ‘be described without reference to the drawings. 

436. A. V. NEWTON, Chancery-lane, London, ** An improved construction of 
port st .” - A communication.— Dated \2th February, 1866. 

The object of the present invention is to obtain for a port stopper the requisite 
power of resistance, and yet enable it to be workrd by the application of a very 
small amount of power, and to prevent its being seriously bound or obstructed 
in its action by any displ nt or disar which is likely to be pro- 
duced by the blow of a projectile. With a view to accumplish the above object 
the invention consists in the construction of the stopper in the form of a crank ; 
also in its arrangement to turn about an upright or nearly upright axis situated 
some distance within or behind, and opposite or nearly so to the centre of the 
port or embrasure ; and, further, in the attachment of the bearings in which 
the journals or pivots of the pert stopper turn to supports which are detached 
from the wall of the turret or other defensive structure in the immediate 
neighbourhood of the port. 











Class 7—FURNITURE AND CLOTHING.—None. 


Class 8—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, é&c. 

383. P. A. F. BoBaUrF, Paris, *: Manufacture of artificial coal tars and their solid 

derivatives, such as phenical soaps and salts.” — Dated sth February, 1866. 
The object of this invention is to manufacture products which are solid, non- 
inflammable, non-corrosive , easy to handle and transport, and which are ‘made 
from the derivatives of the natural or mineral coal tar, producing therefrom an 
artificial coal tar superior to the natural one, and at the same time permitting 
the extraction of the essential oils used in commerce without any deterioration. 

The specification of the invention comprises much detail, but the following is 

the modus operandi for producing coal tars for agricultural and other purposes : 

—The inventor takes the solid residues produced from the natural or mineral 

coal tars after their distillation and after their various essential vils have been 

extracted. These residues are dissolved warm in neutral oils too thick for 
dyeing or other purposes, to which a quantity of pinic acid or other essential 
acid oil is added, in the same proportions that it is contained in the best natural 
or mineral tars, ‘and if considered necessary or de-irable a little naphthaline may 
also be added, varying in Proportion | to the purposes to which the article is to 
be employec. In fi ing e3 ( produits phéniques) the 
following is the mode of procedure : —He takes a quantity ry pinic acid which 
has been prev-ously dissolved in caustic soda or potash, which is then mixed 
with several cakes of soap obtained by the usual process of sapovification of the 
fixed oils, and of the fatty and resinous acids in the proportion of one- 
h ith part up to 50 per cent., according to the nature of the soap desired 











done tor protecting the surfaces of wrought and cast iron, viz., the covering of 
the plates or paris led to be Hed with pc d glass or silica mixed 
with suitable fluxes, and submitting the same to a sufficient heat to melt or 
vitrify such coating to make it adhere and flow smoothly over the surface of 
the plates or parts to which it has been applied. Secondly, the invention con- 








to be produced, that is, whether for the toilet, domestic purposes, or for use in 
the manufacture of stuffs and other fabrics. The pinic acid can be added so as 
to becume saponified at the same tine as the other substances, which reuiders it 
non-inflammable ; or it can be mixed with them when the saponification is ‘ 
nearly completed.— Not 


» Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 

119. R. A. BROOMAN, Fieet-street, London, “ Spring tops.”—A communication.— 
Dated 13th January, — 

This invention consists in magnetising the head or barrel of spring tops sp 
that the top may be suspended thereby while spinning. The spring top to which 
this invention is chiefly intended to be applied is composed of two parts, 
namely, the body or top proper, and the head or harrel by means of which the 
top is spun. | caper yeh eg ope Bs ena pe 
Gears by Do svtation of tha banal wasn a peng engaged on the rod of 

the top. FF ne ee ee and pro- 
duces the rapid rotation of the top which separates from the barrel. The 
spring, therefore, performs the double function of imparting the rotation and of 
releasing the parts. 
120. H. F. Smrra, pinta, og Babb or eaattieas to techy aE 
—Dated 13th January, | 

This invention consists in = novel employment and use of a water-tight 
bag or covering containing a packing or stuffing composed of vegetable matter 
of a cellular construction, such as straw, bulrushes, or other similar material, 
and in manufacturing such water-tight beds or floats the materia! used should 
be as little broken as possible, so as to keep the air cells perfect, upon which the 
buoyancy principally depends. 

129. W. HOLDCROFT, and J. Woop, Tunstall, Stafford, “ Self-acting jiggers 
— , and wheels for potters’ use and other purposes.” —Dated tith Junuary, 


This invention consists in rendering jiggers, lathes, and wheels, for potters’ 
use and other pu self-acting by connecting them to a train uf spur 
wheels similar to ordinary clock-work, and driven by weights or springs, or by 
hydraulic pressure.— Not proceeded with 
133. G. WHITE, Aing-street, Cheapside, ‘London, “Gas burners.’—A communi 

cation.— Dated \ith January, 1866. 

The object of these improvements in gas burners is to offer a ready means 
for regulating the illuminating effect of either bat’swing, fishtail, argaad, or other 
similar gas burners, by regulating exactly the quantity of atmospheric air to be 
admitted to the gas flame. For this purpose the burner is provided on the 
outside with a movable jacket, socket, casing, or cap, having one or more 
openin gs through which either the gas flame, or the entire top or part of the 
top of the burner may be caused to protrude, provision being made for allow- 
ing the setting on the said jacket, socket, tube, casing, or cap at any required 
height, and thus allow more or less air to be admitted to the flame, and thereby 
— the intensity of this latter, and according to the nature of the gas and 

the amount By preft a male screw thread is cut in the out- 
side of the burner, which screw enters into a corresponding female screw- 
thread provided in the inside of the jacket, socket, tube, casing, or cap; or 
this latter may be arranged in such manner as to allow of its gliding gently 
over the smooth outer surface of the burner ; or, in fact, any other suitable 
mechanical arrrangement may be resorted to that allows of regulating at will 
the position of the opening or openings of the jacket, socket, tube, casing, or 
cap in respect to that of the slit or slits, hole or holes, or other opening of the 
burner through which the gas makes its exit.—Not proceeded with. 


139. C. MORIARTY, Nelson-street, Greenwich, “ Tube brushes used in cleaning the 
tubes of marine, locomotive, and all kinds of multitubular boilers.”"—Dated 
15th January, 1866. 

This invention has reference to a previous patent dated 30th June, 1856 
(No. 1534). According to the present improvements the patentee interposes 
between the body wires and the brushing materials thicknesses of india- 
rubber, or other soft elastic material, which imparts a better hold to the 
brush, and prevents the brushing wires or fibres becoming disengaged, which 
they are apt to do when no such elastic material is interposed. 

142. J. BOTTOM, Meadow-street, and W. BOTTOM, Occupation-road, Sheffield, 

* Scales and handles suitable for knives, &c. ”— Dated 16th January, 1866. 

This invention relates to the manufacture of the exterior coverings and 
handies of knives and other articles of cutlery, the same being commonly 
known and distinguished in the trade as the outer scales or coverings aud 
handles or hafts. For these purposes paper in the manufactured state, or paper 
pulp, or paper reduced to the state of pulp, is used. When paper is employed 
the several sheets or thicknesses thereof are combined by means of any suit- 
able adh or sub and when paper pulp, or paper reduced 
to the state of pulp is used, the same is stiffened by mixing therewith gums or 
sizes, or other similar or analogous substances adapted for the purpose. In 
order to obtain the requisite degree of hardness and consolidation, the paper 
and paper pulp. or paper reduced to the state of pulp thus prepared, may be 
subjected to pressure obtained by any suitable means, and then formed into 
the desired shapes, and applied as scales or handles for kuives aud other 
articles of cutlery.— Not proceeded with. 

143. J. SAMWELLS and S. NYE, Dunstable, Bedfordshire, “ Washing straw and 

laits, &c.”—Dated 16th January, 1866. 

In performing this invention the patentees construct two tanks in the case of 
plait washing. On the top of these tanks they cause frames to rest on a rule 
jointed ledge, which ledge is pinned to the centre, and at each end with wooden 
pins. These frames are fitted with rods, from which rods the plait or other sub 
stance to be washed is suspended. The frames the patentees cause to be moved 
in a vertical motion by means of a bar affixed to each frame, and moved by cog 
wheels and a double crank and fly wheel. They also produce a second or per- 
pendicular motion known as “‘ dipping” by taking out the two end pins in the 
rule-jointed ledge, which allows them to drop, and the frame is then worked up 
and down, thus giving the second or perpendicular dipping motion. They alse 
make a third motion by means of a Lovett frame fixed by pins in the bottom or 
middle of the tanks, which Lovett frame, if fixed at the bottom, is attached tu 
the upper frame by a cross-bar extending from and fixed by loose screws to the 
top and bottom frames. And by the above means the first or horizontal and 
third motion, and the second or dipping and third motion, are attained at one 
and the same time, 


, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


Tue IRON TRADE: Continued Quietness: Prevalence of Half-time: 
Future Prospects: Prices Unsteady; North Staffordshire Im- 
proving—Pic Iron: Still Dull: A Palpable Proof of Slack 
Lrade—THE FAILURE OF Mr. H. W. CRESSWELL: Bankrupt’s 
Examination: Curious Disclosures—Coat : Improving: Colliers 
and their ‘* Allowance” —HARDWARE TRADES: Moderately Brisk 
—New CanaDIAN TariF¥: Further Particulars—DrRMinGHAM 
Irems: Birmingham and District Trades Council: Birmingham 
and Staffordshire Gas Light Company: Small Arms Company: 
Waterworks Company—TERRIBLE RAILWAY ACCIDENT IN NORTH 
Waters: A Fearful Crime: Opening of the Inquest. 


In Birmingham yesterday (Thursday), and in Wolverhampton on 
Wednesday, there was a large attendance of ironmasters on 
*Change. The reports brought in were to the effect that during 
the past week but little alteration has taken place in the state of 
the finished iron trade—it has neither advanced, nor has it retro- 
graded. The ironworkers are still employed about half- time, and 
there does not seem to be any immediate prospect of a material 
change for the better. Men of experience—and men, therefore, who 
are capable of expressing a trustworthy opinion—have given it as 
their belief that whatever improvement is likely to come about, 
it will set in very slowly. Leading firms, however, are receiving 
a slightly better inquiry, at the present moment, for particular 
descriptions; but the o' ers are not sufficiently large or plentiful 
to make those houses anything like busy. Prices are not ve 
firm; indeed, we heard one master say that a consumer of iron wit. 
a good. specification to give out could pretty well ‘‘rule” the 
quotations. 

The ironmasters from and the agents saeeins firms in 
North Staffordshire announce that business there is gradually i 
proving, and ap ces are such that they think the works in 
that part of the country will be in yee A active operation before 
long. A corresponding briskness pervades the ironstone trade 
here, but coal meets with a very quiet sale. 

The pig iron trade of this district remains dull, and stocks con- 
tinue to accumulate. One manufacturer recently “blew out” all 
his furnaces except one, and he has kept that one at work until he 
has now 4,000 tons of pigs in stock. He avows his intention of 
putting the remaining furnace out next week. Makers of first- 
class pigs are moderately firm in their rates, but the manufactu- 
rers of inferior brands are much easier to deal with. 

Mr. Henry William Cresswell, ironmaster, of Tipton, appeared 
at a special examination before Mr. Registrar Tudor in the Bir- 
mingham Bankruptcy Court on Friday last. The me said 
that he was a trader at the time of his marriage in 1860, and 
— July, 1866, he was pressed by creditors, and had been bound 

to deposit jewellery with the Tove and District Banking Com- 
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which in interest of Cresswell and and t, 

amount to £40,000. The bills in connection with Mr. 

to £4,000; in the case of Mr. R. 

Williamson to about £20, , and another Williamson to £5,000. 
The Rhos Company, with whose pone he had 

connécted, was being wound up. was offering 4s. in the 

Williamson 5s. in the pound. He agreed to give 


aay wept pea paar p te pene It was started in May, 
1865, but they did not sell until August, and presented mes pene 
for winding- 2 Soave months later. He had been sued year 
by many—probably to the amount of £3,000 —and might have had 
forty warrants served upon him. Subsequently the bankrupt said 
that he purchased from Cresswell and Son the Rhos Hall Works 
for £30,000, or rather for £11,000, as the sum included what he had 
to pay to the Dudley Bank,and for the Tipton concern. It was 
arranged he should pay £20,000 for the colliery, and £16,000 for 
the works, making a total of £47,000. Subsequently a company 
(limited) was rH a the company was formed, and w that 
he had built his hopes.—By the trar: Of the £47. all was 
paid except £13,000 due to the Dudley Bank, who helda mortgage 
upon the works.—Mr. Smith: Do you know to whom the £47,000, 
less the £13,000, was ny ?—Bankrupt: To the Town and District 
naling Com , who hadaclaim wu a Be eee. He after- 
wards isposed of the concern to the Rhos orf (limited), 
for £60,000, cash, or the equivalent of cash, and £60,000 worth of 
shares in the new concern, the bargain including the Tipton concern. 


Upon the receipt of the cash and debentures he paid allaway. He 
paid the Town and District Bank £24,000, and Mr. O’Byrne £2,200 
in cash; to J. C. Hodges, £3,000; F. R. had £5,000; J. C. 


Harr, £1,500; Mr. Williamson, £4,000; and the Dudley Bank had 
£16,000 on account of their debt. He had taken up William 
Green’s bills, £1,500; and on Captain Bennett’s account he had 

id £2,000; in fact, he = more money on that occasion than 

e had received.—_{Mr. Smith: Tell the court something about 
Mr. O’Byrne.—Bankrupt : He promised to get off a large number 
of shares, but virtually he got off none, for those he obtained did 
not pay. There were not more than one hundred bond fide share- 
holders obtained by him. Those who had taken shares were his own 
clerks, or his nominees, and the — Ton were paid out of the 
money bankrupt had given to . O’Byrne.—-Mr. Smith said 
bankrupt had given £5,000 to get 2,000 shares off. It appeared 
that in getting up companies it was found that the names of 
members of Parliament were useful, and the work of getting 
them was undertaken by financial agents in the ee 
said he had paid £5,000 for nothing. Had the shares been dis 
of the concern would have been a prosperous one, but the s 
were not quoted. He had become responsible to the bank for the 
firm of Cresswell, and to help them he had had the transactions 
in accommodation bills. It was not for his own liabilities. He 
had made himself liable for his father and uncle, and had lost 
all his money. Had the company gone on, as it might have gone 
on, the £60,000 worth of shares would have enabled him to pay all 
claims; but the shares were not quoted, and he could not raise 6d. 
upon them. He calculated upon having £50,000 a year out of the 
concern, and, if the company paid 10 per cent., a further profit. 
If the shares had been taken there was nothing to prevent the 
ample realisation of his hopes. By the suspension of the com- 
pany he lost £60,000, and was obliged to seek the protection of 
that Court. He himself took 600 shares, and paid up upon them, 
and had others done the same he would be in a ve different posi- 
tion. He did not owe £1,000 himself, and he before the 
failure £60,000 to pay it with. Besides he need not have paid the 
Town and District Bank the large sum he had voluntarily paid to 
that company. At the conclusion of a lengthened examination 
the Registrar said the misfortune of the whole case was that the 
bankrupt had been induced to make a settlement which affected 
his own creditors. The bankrupt said he had lost all his money 
—thousands. Mr. Smith said in justice to his wife he could not 
have done otherwise. She had given up to him her family jewels 
to enable him to pay the liabilities he had incurred for others, and 
being one of the trustees he would contend that she might possess 
them. The meeting was then adjourned. 

Coal is gradually improving. The question of ‘‘all 
coal was brought before the magistrates who sat at Bilston on 
Friday last. A large number of men had left their work at a 
colliery because their “‘ allowance ” coal was not supplied to them 
from the pit in which they were employed, but from another. 
The colliery rules, however, showed that the manager of the 
colliery had power to direct from what pit the men should receive 
their coal, and the defendants were ordered to return to their work, 
the expenses of the proceedings to be deducted from their wages. 

The hardware trades continue moderately brisk—there is not 
much —_ labour in all the principal industries of Birmingham, 
Wolver ry owe and the remaining busy towns of the West Mid- 
lands. At Bilston the ironfounders are especially well employed. 
Messrs. Thomas Perry and Son, of the Highfield Works in that 
place, are now completing a very massive fire and thief-proof 
treasury, fitted with a ventilating gate and a drill and wedge-proof 
door, secured by fourteen bolts, which are made fast by an 
elaborately-constructed lock. The dimensions are 12ft. by 7ft. 
high. The same firm are also sending away nineteen massive safes 
of smaller dimensions. They are all for the parent bank and its 
— of the new banking company being established in South 

merica. 

Since we last wrote we have received full particulars from 
Canada of the new commercial tariff, which, as we have already 
observed, is generally favourable to the products of Birmingham 
and the Midland hardware district. The following productions 
are subject to an —— duty of 15 per cent. ad valorem :— 
Argentine, albata, awl blades, bronze and general fancy goods, 
brass and copper ware, chandeliers, brads, bits, buckles of brass 
and iron, curry-combs, coach screws, electro-plate, edge tools, fire- 
arms, fish-hooks, German silver, guns, gas-tittings, garden tools, 
grates, gridirons, rifles, japanned and polished tin-ware, steel toys, 
tacks, springs, iron castings, screws, locks, hinges, coach furni- 
ture, stirrups, stoves, kitchen-ware, iron bedsteads, locks, keys, 
latches, trunk clips, rivets, washers, pins, needles, kins, mar- 
line spikes, fishing tackle, wrought nails, and padlocks. The 
following articles of local produce, on the other hand, are 
admitted free of duty:—Anchors of all kinds, brass and iron 
tubes, axles and cranks, rods, bars, and shafts for machinery, 
railway chairs, spikes, and fish-plates, and Canada plates, tin. 
ae wire, nail and spike rods, round or flat rod, scrap, bar, 

oop and tire iron for locomotive wheels, boiler plates, and rail- 
way bars. 

With regard to the Canadian trade, prospects are cheering. A 
private letter from Montreal says:—‘‘ The imports hitherto are 
ialling short of demand, and the stocks of hardware are inadequate 
to the requirements of the fall trade. Cut nails are very scarce, 
and your friends at Wolverhampton may expect some large orders 
for those articles. Of shelf goods, such as locks, hinges, bolts, 
screws, brass and copper ware, and Birmingham commodities, 
there is a fair supply; but hitherto it has not outstripped the 
demand, which is in a healthy state. Prices are all firmer.” 

The Birmingham and district trades council resolved on Monday 
evening to render “‘all the moral aid in their power” to the 1,600 
carpenters and joiners at present ‘‘ locked out” in Manchester. 

he Birmingham and Staffordshire Gaslight Company’s report 
for the last half-year, submitted to the proprietors at their 
meeting on Tuesday last, showed that the profits for the six 
months amounted to £21,610 16s. 5d., out of which the usual 
dividend was paid. 

The Birmingham Small Arms Company have made a profit of 
£6,247 during the past year. Out of this a dividend at the rate of 
? per one was paid. A further —- go ra a lied in reduc- 

ion © a expenses, and the ce (a little over £1,000 
carried to the credit of the next account. , sa: 

The Birmingham Waterworks Company report that the profits 








of the last half- amount to £11,035 17s. 11d. that 
1, ory 


of the of ge 4 £250 16s. A dividend 
of 63 per cent. is recommended, will take £10,868 18s. 9d., 
. 5 of hetic ast prophesied only too truly 
when he foretold that this time of the year 1866 would be 
“railway accident season.” We have had a 
number of railway catastrophes during the two or 
weeks. But the most terrible and the most sad of them all is 
one which occurred on the —_ of (Thursday) week 
the yet unopened line of the Railway 
Seger oy tye geet and Port pe y The facts ck oe a 
by which six persons were killed a num! may 
be told briefly :—On the morning of oy named an excursion 
train left Port Madoc for the purpose of conveying to 
persons wishing to be present at a great religious gathering, and 
about 800 persons availed themselves of the 7. 
Between six and seven in the evening large numbers of the excur- 
sionists again assembled at Pant, and for the return 
journey; at seven o’clock the train and nothing appears to 
Sov happened which could in any | mar the pleasure of the 
company until they arrived near the Glandwyfach station. 
Within about 200 yards of this station there is a water tank, and 
here the train was brought to a stand, at ten minutes to eight 
o’clock, to supply the engine with water. This having been done, 
the train again proceeded very slowly, the engine being slowed for 
the points, which were placed about 100 yards off, the steam 
being turned off. Notwit ding this precaution, shortly after 
the points had been passed, the engine and tender got off the line 
and were upset, the tender being quite across the line, and the 
i immediately following them were instantly thrown up 
with the terrible result mentioned. The line, which connects the 
main line to Holyhead with the Welsh Coast line, had just been 
completed by Mr. Thomas Savin, the contractor, and was awaiting 
the visit of the Government inspector ay to its being 
opened to the public. Yielding to the solicitations of the people, 
r. Savin consented to run the train, which consisted of eighteen 
trucks. We were present at the adjourned inquest on Tuesday, 
and have no doubt the deceased persons have been deliberately 
murde! We have this assertion upon the evidence which was 
given on the day named. We append a summary of the testimony 
of the principal witnesses :—James Gordon, time and storekeeper 
at Port oc, in connection with the Cambrian line, deposed 
that he was riding in the train, the speed of which was never 
more than from fifteen to twenty miles an hour. At the time of 
the accident the speed was from five to six miles an hour. He 
saw the engine jumping, and it seemed to be off the rails on the 
right-hand side, at that part of the railway where there was a 
**turn-out” line. He observed no one, nor were there any signals 
at the points. — David Leather, platelayer, deposed that at 
the time of the accident he was on the truck nearest to the 
tender. Saw no one at the points near to the Glandwyfach 
station. Did not see the engine go off the line. eard 
a jerking of the trucks, and then the one he was on was 
upset. Saw Mr. Savin (one of the contractors) and the driver 
etting off the engine. The tender was attached to the engine, 
but the side chains were broken. The engine was about twenty- 
five yards from the points, and the tender was partially across both 
lines. — William Pearce, another passenger, deposed that the 
officials of the company were sober, and “ very, very e 
Mr. John Savin was assisting to drive the engine, and he aa | 
was riding on the tender. Thomas Edwards was driving.—Alf 
Harding tendered his evidence, and said that he had charge of the 
points for three miles to see that they were in good working order. 
and the points in question were under his inspection. He examin: 
them at six in the morning and six in the afternoon, and they were 
in good working order. ey were put in a fortnight ago. His 
—— instructions about them were to see that the tongues 
tted close'to the stock or outside rail. They were worked by a 
lever and weights, attached to the lever in the box. They were 
self-acting, and when once placed in the proper position remained 
so unless intentionally disturbed. Could not be disturbed by 
carriages passing over them. Self-acting points did not require 
a@ man in charge. Examined the points on the morning after 
the accident, and a portion of the point was off at the 
left-hand side. The lever was up—a ition it could not 
attain by its own power. If the point remained open as he 
left it the train would have gone on along the main line all right. 
The points must have been left partly open before the train came 
up, so that the engine took the main line, and the tender the 
siding.—The Coroner : Why did the éngine not take the siding ?— 
Witness: It was on a curve, and the weight of the engine would 
have the effect of closing them on the left or the proper side; but 
if there was any stone or ont other obstruction between the point 
and the stock rail, it would have the effect of widening it, there 
making room for the tender to pass on to the siding. Was confi- 
dent that when he left at night, at six o’clock, there was no stone 
or any other hard substance between the point and the stock rail. 
—Coroner : Have you ever seen anyone trifling with the ts ?— 
Witness: No, sir. Had no instructions to examine the ts more 
than twice a day, or to stand by them. James Gardiner, platelayer, 
got to the place of the accident at four on Friday morning. ter 
ooking at the train he called David Harris to go with him to look at 
the points. Found a sandstone smashéd’up between the point 
and the stock rail. The stone was about the size of a hen's 
egg. Called his companion’s attention to it at the time, and after- 
wards showed plenty of people the marks of the stone alike on 
the point and the rail. Concurred with the last witness as to 
the cause of the accident. Sawa bolt which Harding said he had 
fixed in its place in the point about a yard off. It had marks of 
having been used, but did not perceive any signs of its having 
been wrenched out by the train. It could not well have been 
taken out by the hand, but could have been loosened with a stone. 
Should not think it possible to open the rail without taking up the 
bolt ; and it would have been equaily impossible to open the point 
without usingthelever. Itwas impossible for anyone tothrowastone 
in. The points must be opened before any person could place a stone 
there. Could not account for its getting in only by its being = 
in. He had put down many a Senieed points and crossings in hi 
life, and never knew anything to get into them without its being 
ut in. Had seen a stone put in Mr. Savin’s work before on the 
ereford line, and a man was tried for it at the assizes, and found 
guilty; ‘“‘but,” he added, ‘there were no lives lost.”—Mr. John 
Henry Williams, of Port Madoc, deposed that he was coming 
down the road between seven and eight o’clock on the night of the 
accident, and saw a man walking between the rails in the direc- 
tion of the points. The inquest was then adjourned. Notwith- 
standing that the line has not yet been opened for traffic, we learn 
that this is the third time that a stone has been gbaal in points 
upon it. We gathered that the authorities are not altogether 
without a clue which may lead to the detection of the criminal. 
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WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

Tue Iron TRADE: Increase of Confidence: Improvement in Quota- 
tions: Better Inquiry on Home Account: Future Prospects : 
Slight Improvement in the Foreign Demand: The Pig Iron 
Market — Tin Puiates: Probable Rise in Quotations — THE 
STreaM AND House Coat TrapEs—THE Forest Iron anp TIN 
Works—EXpPLosion or Fire DaMp—Bankruptcy oF Moore 
AND THOMAS, COLLIERY PROPRIETORS—HALF-YEARLY MEETINGS 
OF THE CoWBRIDGE AND THE VALE OF CRICKHOWELL RalL- 
waY COMPANIES — RETURNS OF THE TRADE OF THE SovuTH 
WaALEs Ports. 

THE staple trades of this district have undergone but very little 

change since last report, but the slight alteration that has taken 

place has been on the side of improvement, and parties are begin- 





ning in earnest to settle down to busi 
that the re-action from the recent depression will be a rapid one, 





general operatio 
of rails lately cleared out for the foreign markets, princi for 
the States and British North y whee = the” ey 
for the markets of Northern Europe are being pushed forward 
vigorously in consequence of the proximity of the closing of the 
Baltic and Canadian trades this season, which this year has been 
tolerably good. Italy will most probably be an important 
customer for rails before long, besides which she will require, as 
well as Prussia, a large quantity of ship plates. The pig iron 
market remains in a transitory state, but there are indications 
that the demand will become a little more brisk, although not to 
such an extent as wed yey = desire. 

For tin plates the le is fairly good, and it is not improbable 
that a rise may take place in consequence of the advance in tin. 

The steam coal trade has enjoyed a i 
perity; and although the foreign exports 
since the cessation of hostilities on the Continent, there te a very 
considerable business doing with the foreign markets, The inquiry 
on inland account is likewise very good, and since proprietors have 
turned more of their attention to the home markets the 


tities despatched by railwa: 
demand coastwise, and although the 


i 


coal Lange is an improv 
number of coasting vessels at the local ports is rather large, th 
—_ market has experienced an une g 

The inhabitants of ry. near Pontypridd, are full of re- 
joicing at the prospect of the Forest Iron and Tin Works being 
once again in active ye Those works, which are the pro- 
perty of Mr. Francis Crawshay, and have been idle for the past 
seven or eight years, have been leased for a term of sixty years to 
Messrs. Morgan, Lewis, Evans, and Jones, the three last named 

mtlemen being also connected with the Yn weh Tin Works, 

‘he Forest Works are taken with all their immediate d den- 
cies; they are most desirably situated between the Taff Vale Rail- 
way and the Glamo hire and are worked by seven 
powerful water wheels, possessing the advantage of a plentiful 
and constant supply of water. In their immediate neighbourhood 
are three of the finest blast in Wales, with a powerful 
blast engine, which was erected a few ry since by Mr. Craw- 
shay, the contract price being £6,500. It is understood to be the 
intention of the new proprietors to light the furnaces shortly after 
they have entered upon the possession of the wo which will 
be early in the ens month. The transference of the works 
has diffused quite new life into the locality, and owners of property 
and the inhabitants | owen d are delighted with the prospects, 

An explosion of fire-damp took p on Saturday morning in 
the Bwilfa Colliery, Aberdare, by which four of the men who were 
working in the pit were dreadfully burnt. They were promptly 
mt 4 oe ae they received immediate medical atten- 
ion, but only one or two are expected to survive the accident, 

The last examination and di sitting, Jn re Moore and 
Thomas, colliery proprietors, Cadoxton-juxta-Neath, was held at 
the Bristol — Court, on Monday, before Mr. Commis- 
sioner Hill. Mr. ti who appeared for the assignees, re- 
marked that the balance-sheet contained very heavy accounts, and 
as the assignees only received it on the provions Thursday, they 
asked that the last examination might be adjourned in order that 
they might make some further inquiries upon certain points, and 
he also asked to be permitted to put a few questions to the bank- 
rupts that morning in order to the elucidation of those accounts, 
Mr. Edlin, who appeared for the bankrupt, said he could not 
resist the application, and his Honour granted it, the examination 
being taken in a The last examination was adjourned till 
the Ist of October. 

The half-yearly meeting of the shareholders of the Cowbri 
Railway was held on Thursday at Cowbridge, Mr. N. Carne in the 
chair. The report stated that the traffic on the line was satisfac- 
tory, and if the company had sufficient capital to work it them- 
selves, it would be greatly to their advantage. The negociations 
for a lease to the Taff Vale Company had not succeeded, but the 
directors were now in treaty with another company, with every 
prospect of a favourable result. The report was adopted, and a 
vote of thanks tothe chairman and directors closed the meeting. 

The half-yearly meeting of the Vale of Crickhowell Rai way 
Company was held at the offices, Crickhowell, Mr. G. A. Davies in 
the chair, The report stated that the directors had succeeded in 
the last session in obtaini wers for an extension to Brecon, 
which would enable them to effect a direct communication between 
Brecon and Abergavenny. The proposed deviation to Abergavenny 
had been abandoned, in consequence of an opposition to it, but 
another, equally favourable, was likely to be substituted. The 
directors had purchased some of the land required for the line, 
and were in treaty for the remainder, and they hoped to commence 
the works shortly. The report was unanimously adopted, and the 
retiring directors were re-elected. 

The returns of the trade of the South Wales ports for the month 
of August this year and the corresponding month of last year, are 
as follow :— 

EXPORTS OF COAL. 


August, 1866, August, 1865, 
Tons. Tons. 
Cardiff .. «2 oe oe oe 162,769 2. 1. oe oe oo 126,108 
Newport .. «2 «+ 8 of 32,671 .. oo os oc oc 22,072 
Swanseh.. +s +e oe os 5005 2. 1s oe oe os 435,883 
Lianelly .. ee eo 10,880 o «. oe 8,498 
SHIPMENTS COASTWISE. 
August, 1866. August, 1865. 
‘Tons. Tons. 
Cardi 1c sc ce ce ce FOslBD we oc co co co 76,980 
Wewpert «0 ce ce ce co GRIER oc co co co 56,174 
Swansea... «5 os « co SEOGD co co cco co 24,544 
Lianelly eo ec. cco eco cf GERI co cc cc co co S08 
The brisk demand for steam coal from the Continent and from 


the mailpacket stations was the chief cause of the large increase 
in the returns. twise the month would have shown more 
satisfactory results had it not been for the difficulty in securing 
tonnage at the? current freights. Newport also ex oe 
the month of August this year 9,937 tons of iron, of which 5,36: 
tons were cleared out for Cronstadt and 3,504 tons for Montreal ; 
Cardiff also exported 7,767 tons of iron and 8,241 tons of patent 
fuel; and from Swansea there was c out 853 tons of iron 
and 10,256 tons of patent fuel. Of the iron shipped at Cardiff, 
Kurrachee took 1,000 tons, New York 1,345 tons, Callao 587 
tons, Baltimore 770 tons, and Cronstadt 649 tons. 





Discovery or CoaL.—This week the discovery of a large vein 
of anthracite coal has been made in South Wales, by Mr. W. H. 
Davies, of Tygwyn, on the farm of Vronlwyd, in the pars of 
Llanfyrnach, near the Cymych Arms. The first it who 
succeeds in addressing an order for coals to the new colliery with 
out making any mistakes, will deserve a golden medal at the hands 
of the Phi hical Society. 
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SCOTLAND—ITS TRADE AND OPERATIONS, 
(From our own Correspondent, ) . : 

Tue Giascow Pic Iron MARKET — SHIPMENTS. DURING THE 
WEEK — ManuracturED Iron —Exports or Iron anp IRon 
Goops DURING THE WEEK —THE GLAscow Corron MaRrKgT— 
Prece AND Printep Goops —THE Suir Carpenters’ STRIKE— 
THE IRoN AND Coat TRADES—LAUNCH BY BaRCLAY AND 
CurLe—-LaUNCcH OF THE COLUMBIA. : 

THE pig iron market was very firm during the latter part of. last 

oak, aan 55s. 6d. cash was realised for warrants; but to-da 

(Wednesday) was flat, 54s, 10}d, to 54s. 6d cash was dectpeed, 

closing sellers at the lower price. _ Full seni are as follow :— 

Pig iron, Mixed Nos, Warrants, 54s,; No. 1, G.M.B., 56s.. 6d, to 

56s. 9d.; No. 3, 54s. 3d, to, 54s. 6d.; errie, .No. 1, 66s. ; 

Coitness, No. 1, 67s.; Glengarnock (at Ardrossan) No. 1. 

The shipments of the week are good, but rather -under those of 
the corres»onding week of last year. Foreign and coastwise were 
as follow :— 

Total. Same week 


Ports. Foreign. Coastwise. last year. 
Tons, Tons. Tons. . Tons. 
Glasgow... «+ «+ 2,935 e+ 2,075 o 5,010 or 3,112 

Port Dundas.. .. - ee 65 a 65 oe - 
Bowling (two weeks) — oe 710 Pry 710 ee 549 
Port Glasgow «- 700 oo - ” +700 oe _ 
Greenock eo ee 25 o 840 o 865 oe — 
Ardrossan .. «. 463 o~ 1,565 oe 2,028 «- 5,820 
Irvine (two weeks) _ ee 85 oe 85 nd 
Troon «+ «+ «es - oe - oe _ oe 232 
MED fost Sy. be 8 See ores 805 on = _ 
Grangemouth* ., 2,322 oe 333 oe 2,655 ee 2,110 
Leith co oe co SHIR eo 5 or 2,027 e 3,825 
Alloa & Charlest’p it ve - ee ill oe 170 
Bo'nesst «+ «+ oe - oe 264 264 ee 251 
Burntisland .. «. - oe - . - 220 





Tota. . +. 8,568 ee 6,757 eo «15,325 e+ 16,289 
* Besides 90 tons sent to Leith for transshipment. 
+t Besides 424 tons sent to Leith for transshipment, 


Manufactured Tron.—Market quiet, and without any material 
alteration in prices. Iron exported to the following ports last 
week :—From Glasgow to Bordeaux—pig, 210 tons; Berbice— 
hoop, £5; steel, £3; to Dieppe —pig, 200 tons; to Havre—pig, 250 
tons; to Montreal—pig, 747 tons, and £1,151; castings, tons, 
£107; wrought, + tons; ditto bars, 3 tons; malleable, 74 tons; 
nails, screws, and rivets, 14 tons; axle, 24 tons; plate, 30 tons; 
sheet, 20 tons; to Naples, &c., cast pipes, 217 tons; malleable 
tube, £25; to New York—wrought screws, £112; to Quebec— 
pig, 100 tons; bar, 5} tons; castings, 124 tons; plates, 13} tons; 
rivets, £34; to Surinam—rivets, £2; to Valparaiso—pig, 45 tons; 
castings, £33}. From Port Glasgow to Quebec—pig, 700 tons; 
From Greenock to Montreal—pig, 397 tons; Newfoundland—cast 
yipes, 2$ tons. From Ardrossan to Genoa—pig, 275 tons; to 
‘aples—pig, 150 tons; to St. Brieux —pig, 38tons. From Grange- 
mouth to Aalborg—pig, 44 tons; bar, 1 ton; to Horsens—pig, 50 
tons; Kiel—pig, 215 tons; to Dieppe—pig, 240 tons; to Dunkirk—- 
pig, 430 tons; to Konigsburg pig, 140 tons; to Leer—pig, 138 
tons; to Rotterdam —pig, 325 tons. From Leith to Antwerp—pig, 
a quantity; to Dunkirk—pig, a quantity; to Hamburgh—pig, a 
quantity ; to Rotterdam—pig, a quantity; to Stettin—pig, a 
quantity. From Granton to Copenhagen— pig, a quantity. 

In coals the orders for home use and for shipping continue to 
flow in plentifully, and for large quantities. On the part of coal 
masters there are some indications of a di ition to advance the 
prices of all descriptions of coal; although, as yet, there is no 
change of the following quotations:—Coals, main and common 
hard for shipping, per ton of 20 cwt., laid down, 8s. to 9s.; best 
splint, 8s. 6d. to 9s. 6d.; Wishaw household, for shipping, 8s. 6d. 
to 9s. Gd.; dross, laid down, 5s. 6d. to 88.; héusehold. t quality, 
delivered, per wagon of 24 ewt., 11s. 6d. to 14s,; second qualities, 
per do., 9s. 6d. to 13s.; a do., 10s. 6d. to 12s. 6d. 
Prices have an upward tendency. e following advices of coal 
shipments at the principal ports show an amount considerably 
above those of the corresponding week of last year. The returns 
are : 





Total. Same week 


Ports. Foreign, Coastwise. last year. 
Tons. Tons. Tons. Tons. 
Glasgow oc ce o¢ FOB oe o- 2,624 oc oo 3,326 oc ce 4,632 


Vort Glasgow .. «- - ae! 6a" 6p “Se * be “Se 
Greenock .. oe «+ 2,960 2. oc 207 oc «2 A1GT oo oe 3,461 


Ardrossan .. ss «es 444 oe ce BI7T6 ce ce 3,820: oe ce 3,895 


Irvine (two weeks) «« — eco co 3,016 oe oe 1016 oo oo 100 
Troon .. «- «se os 2,956 oo 06 10,115 1. .. 13,071 .. 210,330 
Ayr(last month) .. — ee 10,910 .. .. 10,910 .. . — 


Grangemouth .. .. 2,402 .. oe 226 1. o- 2,638 «2 .. 2,472 
Bo'ness cs ce os STB oe ce BOT co co SO .o ce 1,000 








Total .. ..10,037 oo 0098241 1. 00 S8Q78 o- 26,331 
Coals exported to the following ports last week :—From Glasgow 
to Aalesund, 98 tons; to Bordeaux, 180 tons; to Kurrachee, 100 
tons; to Lisbon, 420 tons; to Memel, 185 tons, to Pernambuco, 


é ‘to meet the: consi: for a long period, unless some 
infor demand rie pa Ag ty ng Lenya dy recedence 
our Scotch iron in various markets on account of its price, 

but asa mixture, This in some measure must affect the 
demand for our home produce, 
tion. In malleable iron there is a wide difference. Our iron 
is saeehy admitted to be stronger and more durable, and, 
the prea: 


and keep down the consump- 


commands a higher ‘price; but even in this trade 
ls pi prone are ; The works in our 
own neighbourhood and in the other iron districts are being kept 
on from - to week, although, as we are led to believe, the 
orders on the books are only executed as they are forwarded. The 
Preveette, however, of an pewet demand for the winter, with 
proved prices, is looked forward to as certain. The high price 
of coal shows that the colliers are maintaining their ground at the 
Sale Collieries at 5s, Ret day, This rate is applicable only to 
these collieries, and they are, we understand, working very 
steadily, with the usual restriction of idle days. On the other 
hand, the majority of workmen at ironwork collieries have, as a 
rule, 1s. per day less, unless they are disposed to exert them- 
selves and produce coal in proportion. This is one of the 
grievances they complain of. The miners at the Shale Works are 
reasi ly; the inducement of even better wages than at 
Sale ieriés is the cause of this, and the additional works at 
present. in course of erection in the Shale districts will absorb 
many hundreds more workmen in the course of a few months. 

On Tuesday last Messrs. Barclay, Curle, and Co., success- 
fully launched, from their shipbuilding yard at Whiteinch, a 
lendid new screw steamer, of about 2,500 tons register, for the 
anadian mail line of steamers, to. ply between Liverpool and 
Montreal. She was named the Nestorian, fby Miss Barclay, of 
Fitzroy-place, and, we have no doubt, will prove a very valuable 
addition to the already magnificent fleet of the Montreal Ocean 
Steamship Company. Her accommodation for cabin and steerage 

will be of the first order, all the improvements 
suggested by the experience of the company in the Canadian trade 
having been idopted in the construction of the Nestorian. Her 
engines, which are to be direct-acting, of 350-horse power, and 
fitted with surface condensers, will be supplied from Messrs, 
Barclay, Curle, and Co.’s works at Stobcross. e new trans- 
atlantic steamship Columbia, built for Messrs. Handyside and 
Henderson’s celebrated Anchor Line, by Messrs. Alexander 
Stephen and Sons, was launched by them from their building 
yard at Kelvinhaugh on Monday afternoon—the usual ceremony of 
naming being performed by Mrs. Thomas Henderson. The dimen- 
sions of the Columbia are:—Length, 282ft.; beam, 33}ft.; depth, 
22ft.; tonnage, 1,750 tons register. The engines are being 
supplied by Finneston Steamship Works Company, and the vessel 
has been constructed with all the improvements, which, by ex- 
perience, have been found most suitable for the extensive trade in 
which she is to be employed. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTI 


(From our Correspondent.) 

Tue CoTroN TRADE OF LANCASHIRE — LIVERPOOL —STaTE oF 
TRADE: South Yorkshire: Cleveland: Shefield—NortH-EastERN 
District: Richardson, Denton, Duck, and Co. (Limited) : Shields 
Steam Shipging Company: Trade on Tyneside : Steamships for 
Russia: The Hartlepools—V ALUATION OF LAND, 

THE cotton trade of Lancashire may now be said to have almost 

entirely regained its old ey . Thus the weekly deliveries to 

the trade this year have been at the rate of 44,930 bales, as com- 
red with 35,430 bales in the corresponding period of 1865, and 

,510 bales in the corresponding period of 1864, while the weekly 
average for the whole of 1865 did not rise above 37,360 bales. The 
increase in the imports to September of this year, as compared with 
the corresponding period of 1865, was 1,109,630 bales. There is 
one drawback, viz., that the price of raw cotton continues ex- 
tremely dear. 

The South Yorkshire iron trade is considered to present a more 
cheerful aspect. At Elsecar the works have been standing for 
several days for repairs, but at the adjoining establishment at 
Milton business is tolerably busy, and Mr. Wilson is busily 
engaged in converting the puddling and mill furnaces to the 
patent principle. At the Worsborough fron Company’s works, 
where iron made is for the heavy armour plates, after a day or 
two’s stoppage, business has been resumed. The furnaces on 
the Trent in blast are kept fully going. From the same locality 
a large tonnage of ironstone is being sent to various works 
in Yorkshire and Derbyshire. In the Middlesborough dis- 
trict, the ironworkers in the finished iron department remain 
out on strike, nor is there any indication that the struggle is 
approaching a termination. There is literally nothing being done 
in the way of orders, and the prospects for the winter are certainly 
very gloomy. The shipbuilding yards are slack, and one or two 
additional ones are closed. The failure of Messrs. Morrison and 
Co., of the Ouseburn Works, engineers, and losses incurred in 





311 tons; to West Coast of Africa, 30 tons. From G k to 
Bombay, 1,660 tons; to Constantinople, 300 tons; to Montreal, 
100 tons; to Newfoundland, £93; to Quebec, 146 tons. From 
Ardrossan to Havana, 1,000 tons; to Naples, 474 tons; to St. John, 
960 tons. From Grangemouth to Aalborg, 40 tons; to Christiania, 
220 tons; to Christiansand, 550 tons; to Dantzig, 200 tons; to 
Horsens, 45 tons, to Kiel, 220 tons; to Memel, 500 tons. From 
Leith to Antwerp, a quantity; to Brake, 250 tons; to Christiania, 
110 tons; to Copenhagen, 260 tons; to Copenhagen, &c., 150 tons; 
to Hamburgh, 200 tons; to Memel, 250 tons; to Rotterdam, a 
quantity; to Stettin, 420 tons. From Granton to Copenhagen, 
110 tons; to Cronstadt, 660 tons; From Fishervou to Dantzig, 200 
tons; to Thisted, 106 tons. 

Our cotton market has been very quiet. during the past week, 
and prices of all sorts have closed at a reduction of fully 4d. per 
pound on the rates of the preceding week. The cotton yarn 
market has been very dull during the past week, and prices of 
most descriptions have shown a downward tendency. Exported 
from the Clyde last week :—Twist, 4,230 lb., and £150 value; 
thread, value £903. 

Our piece goods market has been very dull all the week, with 
prices steadily giving way. For jacconets the demand has been 
very limited, and prices so irregular that it is difficult to give 
quotations, 

In printed goods the market has been quiet. The printworks 
have been rather slack for some time past, although we do not 
hear of any of them being wholly idle. 

A meeting of the Greenock and Port Glasgow shipbuilders, and 
a deputation of the ship carpenters, was held a few days ago, but 
no arrangement, it appears, was arrived at for the settlement of 
the present disputes. ‘‘The workmen are quite willing to give in 
on the matter of the wages, but they are not disposed to give up 
the power they have hitherto exercised of controlling the labour 
market of the town. This the masters have hitherto found to be 
so disastrous to their interests that they are determined not to 
submit to it any longer.” It is stated, as showing how thoroughly 
in earnest the workmen are, that the strike, to this date, has cost 
them from £30 to £35 each. 

In our iron trade there is continued evidence of improvement, 
and a tendency towards the establishment of that confidence 
which existed prior to the great iron “trig.” The ironmasters, 
however, appear to be very wary, and the transactions on their 
account with purchasers are at prices ranging from 2s. to 3s., and 
even more, above the usual quotations. The stocks of pig iron in 
the market are still, however, heavy, considering the great reduc- 
tion in the manufactur» for so many weeks past, which shows that 
the demand is not s‘.ong. The effect is to cause producers to 
maintain that cautiun they have exercised so long in keeping their 
furnaces out of blast. It is estimated, so far as we can learn, 
that the present production, with the stocks on hand, is quite 





tion with a Liverpool house, tend to induce a great degree 

of caution, and it will be some time before confidence is at all fully 
restored. It is freely rumoured that the masters are negociating 
for a supply of labour from the Continent, and that if the men 
continue their resistance their places will be filled from abroad, as 
was the case in the Leeds strike some years since. The blast- 
furnace men have now nearly all resumed work, and such of the 
furnaces as were not blown out are now in full operation again. 
There is not much doing in the way of sales however; stocks are 
increasing in nearly all the yards. Business at Sheffield continues 
languid in many branches of the home trade. The very unsettled 
harvest weather is decidedly checking the demand in the midland 
and northern districts for cutlery and domestic hardware generally. 
With regard to Richardson, Denton, Duck, and Company 
(Limited), an important move is in contemplation. An arrange- 
ment has been, for some little time, under consideration for the 
respective businesses forming this company being taken back 
again by the original vendors ; and at a meeting of the directors 
and holders of forty shares and upwards of the company, held at 
the company’s offices, Hartlepool, it was unanimously agreed to 
recommend such an arrangement to a general meeting of the com- 
pany to be held on the 18th inst. Whilst the operations of the 
company during the past ten months exhibit satisfactory results 
there appeared to be a general feeling, arising from recent events, 
that the same success might not attend corporate undertakings of 
this class as might result from private enterprise. A unanimous 
feeling of satisfaction was expressed by the shareholders present 
at the manner in which the vendors had responded to the over- 
tures made to them. The arrangement will involve no interrup- 
tion to the conducting of the respective works. The Shields 
Steam Shipping Company, in view of the depression which has 
existed in the goods trade to London during the spring and early 
summer, proposes not to make a dividend for the past half- 
ear. The directors might have declared a moderate dividend, 
but it would have been at the expense of the depreciation 
fund. The coal and coke trades of the Tyne have continued 
tolerably active. Mr. Tonc, the contractor, is proceeding actively 
with the new coal-shipping spouts, which are well advanced, and 
which will, it is expected, ready in good time to meet the 
spring trade. The prospects of manufacturing business are no 
better. The blast furnaces and some of the mills at Jarrow are 
at work. In the engine department the men are working three- 
quarter time; but there appears to be no immediate likelihood of 
a settlement of the dispute with the ironworkers on strike on the 
Tyne. Messrs. C. Mitchell and Co., of Newcastle-on-Tyne, have 
just completed a Peg iron paddle steamer for the Russian 
it. Navigation and Trading Company. The vessel bears the 
name of General Kotzebue, in honour of the ro governor of 
the southern provinces of — from the chief port of which, 
viz., Odessa, the vessel is intended to trade to the principul places 





in « fer er] Sea. The ee ee 30; 
broad, of corresponding depth, tensive 
tion is provided for first, second, and third-class passengers. 
ream} " the psa ri ge = ow ey have fg a ~ 
proved. rge graving a essrs. e an 
Co.’s yard has just been ted, and is about ready for the 
reception of vessels for repair. The works of Messrs. Irvine are 
sufficiently extensive to that branch to their shipbuilding 
and the situation of the dock is convenient. 

The corporation of Bolton, under a recent improvement act, 
granting powers for a large extension of the town waterworks, was 
authorised to purchase 39 acres 7} perches of land belonging to 
Mr. P. R. Hoare, banker, of London. In co ence of the 
large sum required by the owner, which the corporation considered 
far above its value, the matter was referred to arbitration, Mr. 
Hunt being appointed assessor. On Saturday the town clerk 
received a te’ from the solicitors of Mr. Hunt, ng 3 
award of £16,700. The claim made by Mr. Hoare was £37,000, 
and the value put upon his land by Mr. Hoare’s witnesses was, by 
Mr. Thomas Statter, of Bury and Manchester, £57,837; Mr. 
Richard J. Lawton, Manchester, £69,845; Mr. T. Fisher, Man- 
chester, and Mr. W. Wilson, Manchester, £70,138; while the 
witnesses for the corporation, Mr. J. C. Blackburne, C.E., valued 
the land at £9,667; Mr. J. Hampson, agent to Lord Wilton, 
£10,236; Mr. J. Farrer, Bury, £9,917; Mr. Ellis Dorning, C.E., 
Manchester, £11,122; and Mr. W. Redford, 0.E., Manchester, 
£9,319; which was the lowest valuation. What a mystery is the 
art of valuation! One valuer goes in for £9,319, and another for 
£70,138 for one and the same property. 
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CopPpER—British—cake andtile,| £ s. d. £38. da) £8. d. £ 8 de 
PET TON seccccccscceseee| 86 O 0.. 88 O O/ 84 0 0.1. 85 6 O 
Best selected........seseeeee | 89 O 0.. 91, O O] 87 O 0.. 88 O O 
Bhieet cecccccccccvccccccccee| OF 0 0.. 0 0 0} 90 0 0.. 91 0 6 
Bottoms. .cecccscvcssecesees | 96 0 0.. 0 0 0} 94 0 0..95 0 0 
Australian, per ton.......... | 85 0 0.. 93 0 0} 88 0 0..90 0 0 
North American ..secceseeee| 9 0 0.. 000) 000. 000 
8) Cake wescccceceseee | 80 0 0.. 82 0 0/80 0 0.4. 0 0 6 
Slab. for prod. 96 percent. ..| 82 0 0.. 0 O 0} 7710 0.. 78 0 @ 
YELLOW METAL, per lb. ......| 0 © 7 O 083) O O7}.. O "= 

IRON, Pig in Scotland, ton......| 215 3 cash 217 3 cash. 
Bar, Welsh, in London ......| 7 0 0.. 715 0| 715 @.. 8 0 0 
Wales........| 6 0 0.. 615 0} 700... 760 
Staffordshire..| 819 0.. 815 0| 810 6.. 815 O 
Rail, in Wales ....sesesooeee| 515 0.. 6 0 0) 700.75 0 
Sheets, single in London -} 1010 0.. 0 O 0} 1010 0.. 1015 0 
Hoops, first quality -}| 910 0.. 915 0} 910 0.. 915 0 
Nailrods..... ° -| $10 0.. 815 0} 810 0... 0 0 06 
Swedish . -| 1010 0.. 11 5 Of 11 15 0.1. 12 0:0 
LEAD, Pig, Foreign, per ton....| 1910 0.. 0 0 0} 1810 0.. 1815 0 
English, W. B......000. «| 2210 0.. 2215 0] 20 5 0.. 2010 O 
Other brands ....... -| 20 0 0.. 20 7 6) 19 0 0.. 19 & O 
Sheet, milled .....s00e 21 00.. 0 0 0; 2000... 00 06 
Shot, patent .....cecsesseeee | 24 0 0.1. 0 0 0} 2210 0.. 00 0 
Red or minium........see00. | 22 0 0.. 0 0 0| 20015 0.. 0 00 
White, dry..cccccsccsccesese | 32 O 0.. 8210 0| 26 00.. 000 
ground in Oil.....esceseeee- | 30 O O.. 32 0 0] 2610 0.. 0 0 O 
Litharge. W.B....cccccccccee | 2415 0.. 25 0 0] 23 00.. 00 0 
QUICKSILVER, per bot. ........} 619 0.. 7 0 0} 718 6. 8 0 0 
SPELTER, Silesian, per ton......} 20 0 0.. 20 5 0}; 2110 0.. 0 00 
English sheet .....cseeceeee | 27 0 0.. 0 O 0| 27 00... 000 
White zinc, powder..........| 9 0 0.. 0 0 0| 0 00.. 0 0 6 
STEEL, Swedish faggot ........|; 9 0 0.. 0 0 0} 16 00... 0 0 0 
Keg .cccccccccccccccvcvscccs © #8 By 89 6.41% 6 Be 9 8 © 
TIN, Banca, per ton ....00.052) 43 0. 0 0 0} 411 0.. 412 0 
Straits, fine—cash ..........| 40 0.. 0 0 0; 4810. 49 0 
Prompt 3 months ........; 4 2 9%. 00 0) 410 0.. 00 0 
English blocks ....sseese0002| 4 5 0. 8 8 0} 412 0.. 413 0 
Bare wccccccccccccccccess| 46 0.. 4 9 Of 413 0.1. 414 0 
Refined, in blocks..........| 410 0.. 411 0} 417 0.. 418 0 

TINPLATES, per bx of 225 sheets 

140... 17 0} 130. 000 
110 0.. 1313 OF} 190.000 
112 0.. 113 0} 19 6.000 
118 0.. 119 0] 115 6. 000 





PRICES CURRENT OF TIMBER. 


















1866. 1865. | 1866. | 1865, 
Per load— £22 6. 8 £ 58. || Per load— £4s4e6 44564268 
Teak .sseeeeeeeeJ0 O1l 0/12 01310 Yel. pine, per reduced C. 
Quebec, red pine .. 3 5 415] 310 4 15 || Canada, Ist quality 17 10 20 0 18 020 0 
yellow pine... 215 310] 215 315) md do... 122034 0 13 01410 
St.John’sN.B,yel..0 000), 00080 | Archangel, yellow. 12 013 0 13 10 1410 
Quebec,oak,white.. 5 0 510] 5 5 6 O || St. Petersburg yel.. 1010 12 © 11 013 0 
birch...... 4 5 415) 310 410/| Finland . ++ 8 010 6} 8 61010 
Memel.....- -0 0 0 0} 0 O O O|| Memel ... + 060 04/10 015 0 
elm +310 5 0/310 5 0 | Gothenburg, vel... 9 01010) 10° 011 6 
Dantasic, oak -3:0 60/3565 white 8 0 ¥ 0 0 
-2 5 310} 3215 310 | Gefle, yellow...... 10 0 10 10) 1010 11 10 
Memel, fir - 3 5 310) 310 4 0 || Soderbamn ...... 9101010) 91011 0 
AG vee. - 8 5 310| 3 5 4 10 || Christiania,porC. 7 
Swedish ..........2 0 210] 210 215||) 13. by 3 by 9418 022 6) 18 023 0 
Masts, Queb rd. pine 610 810] 610 810 | in yellow .... § 
yl pine 5 0 6 O} 5 O 6 O}| Deck plank, ee | 0141 41 0141 8 
rd.pineQ 0 00/0000 per 40ft. Sin... 
Lathwood,Dantz.fm.5 0 6 0] 710 8 © |! Staves, per standard M. 
St. Peter’s7 0 8 0| 810 910 || Quebec, pip» piax'oe 80 085 6] 60 265 0 
Dials, per C., 12ft. by 3ft. Gin. i puncheon 20 021 ¢) 13 Ol 0 
Quebec, whtspruce 13 1» 19 0/14 018 0 || Baltic crown a ,| 
StJobuwhe spruce 1301520|13 015 0 || pipe... . } 202 210 6/200 024 0 











150, Leadenhall-street, E.C., London, September, 12th, 1865. 

Sir,—The iron trade since this day fortnight has veen more active. A 
large business has been done in rails for India, the contracts for which went to 
Wales; and several other parcels have been bargained for, partly for Wales 
and partly for the north of England. The prices accepted have been 
undoubtedly low, when the severity of the specifications has been taken into 
account. Rails of fair quality may be quoted at £6 at works, and at this low 
price it may be expected that the railways which are in a position to buy,at 
present will be willing gradually to supply themselves. Better accounts from 
the Ameriean market lead to the expectation that some purchases will be made 
shortly for shipment thence. 

An extensive business has been done in railway chairs; a contract for 3,000 
tons for London delivery went to the north of England, and the Indian order 
for 7,500 tons went to Glasgow. ‘The reduction in the price of Scotch pig iron, 
and the freight facilities, have enabled Scotland to compete successfully with 
the north of England on this occasion. 

The demand for plates and angles is brisk. The production of malleable iron in 
the Tyne, Tees, and Wear districts continues to be restricted by the strike, which 
now threatens to be much longer prolonged than was expected a few days ago. 
The men’s supplies, which had become very low, are being supplemented by the 
contributions of other unions. This compulsory inactivity is doing no harm to 
the trade at present, as the scanty demand is amply met by the works in 
operation. Were there no strike the orders in the market could not keep all 
the mills going. 

The specifications for bar iron are going to Scotland, Staffordshire, and 
Wales, during this struggle in the north of England, where there are no com- 
plaints of their having more than they can overtake. We may be permitted 
to remind our customers that the works at S:ockton-on-Tees and Hartlepool 
(rails, plates, angles, and bars) with which we are connected are not affected by 
the strike, 

On the whole, we consider that the trade, though still languid, is showing 
symptoms of improvement. In Staffordshire the leading firms are we] em- 
ployed, and ordera, though not numerous, are sufficient to keep most of the 
works in activity. The price of pig iron is too high, when the low price of 
manufactured iron is taken into account. Had it not been that production 
was lessened most opportunely in Scotland, nothing could have prevented a 
considerable fall there, and a corre-ponding one in the north of England, The 
mere diminution of production can be no solid ground for higher prices. 
When castings and malleable iron are more sought for and higher prices 
obtained, there will be ample improvement in price without the aid of specula- 
tion, 

Yours faithfully, SHAW AND THOMSON. 

BELGIAN GENERAL RaiLway PLANT Company.—(From our 
Correspondent.) —This company has just made up its accounts for 
the year ending June 30th, 1866. The Molenbeete St. Jean Works 
show a loss for the year of £5,168, after providing for interest on 
capital and certain allowances for depreciations and redemptions- 
The Molenbeete establishment shows a profit for the year of 
£14,663; and at the close of April, contracts were on hand to the 
amount of £146,236. The company appears to have been more 
fortunate in its operations in Italy than in Spain, in which latter 
country it seems, in homely English phraseology, to have burnt 
its fingers, 
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Meige Heviee Ingrewira ing Applied to Paddle and, Serew Pro- 
pulsion. By ee ee London: Spon, 1866. 
Tae first monthly part of this work was published last 
Jenner and as Be ‘received a short notice from us, 
commendable a Deuh haw oaairte 
omen 4 3 not it 
necessary, if we remember rightly, to postpone the publica- 
tion of any of the parts for a single day, and, therefo: 
find in his pages no apologies for the delays o 
engravers, of printers, or of draughtsmen. Mr. 
has either ‘been’ very pee very prudent. Some 
men commence bri out‘a book by instalments, without 
pers Bog vet ; tion for the ne pa and a 
und for either matter or engravings, and disgust their 
oaeuilonsien the course of the first few months. The 
children of the brains of such men come’ into the world 
still-born, or die an untimely death during infancy. Our 
author has ntly Naked more cautiously, and started 
in all’ probability, with a large reserve of tracings and 
drawings on hand. His engravings, therefore, show no 


evidence of haste; are carefully and elaborately worked 
“and t ea be a at gh bay’ techinical 
8 In, & and more 









out; 


illus ; elaborate of art have 
been p ed, none with which ‘we are acquainted, are of a 
more yor interesting character. . Burgh never 
in ‘fancy sketches fora moment. If ‘a°small cut 
be required #6 explain a matter of detail, however trifling, 
the dra & from a practical example. This 


hat unusual value to the work—a value 





in nite distinct from any other claim it may make on 
the attention of the engineer or the practical draightsman. 
Nine p all have now appeared, and & mere list of 
the engi " eas see suitice (0 showy it the work 
treats Of in” marine éngineéring . t sense 
of the term. For such a list we have not space, but we 
may mention one or two sets of machinery which will 
suffice “to explain our meaning. In ‘Part I. we 





- Menere, 


d in Part VIII. we have 

Napier sad teda ¢ Glecaoes’ at's A banly Joint out 
apier and Son We int out 
that theae ee resent the most advanced practive 
of the’ day. exam selected r. 
Burgh aeicual good, pi even on recent, We find 


details illistrated after a fashion all too unusual in books, 
our author having, in every case, apparently neglected 
the obvious features of each design with which every 
marine engine draughtsman is familiar, and pounced upon 
those parts which’ displayed the greatest originality of 
treatment, or were most likely to prove useful to the 
student. The outline woodcuts are in many cases especially 
good, and convey much practical information while occupy- 
ing the smallest: possibleamount of space. The text of the 
work is, in many res less satisfactory, Mr. Burgh is a 
practical engineer, brimful and running over: ' 
mation, but he as yet lacks the skill requisite to enable him to 
express himself clearly, and thus the mind of the reader is 
now and then put on the rack to make out his meaning. 
He is at once’too concise and too diffuse, now employing 
véry many words to explain what could be Paice |v very 
few and at other times dismissing in a sentence a statement 
or an explanation to which half a column might be 
devoted with advantage. Yet, with all this, it will be 
found in seven cases out of ten that it is worth taking some 
trouble to arrive at a correct idea of his meaning, and 
woodcuts are so profusely employed: that we need seldom 
come to a dead lock. A’ good: deal of careful revision, 
by some — hoe te literature as‘special a study 
as Mr. Burg made engineering, w immensel 
increase the value of the book. ; A 
The last four numbers are the best yet published. They 
are devoted to the consideration of the marine boiler in 
all its forms as used’ in this country, and we may safely 
state that no such treatise on the marine boiler has. been 
uced before. Whatever may be the defects of Mr. 
urgh’s style, it is impossible to deny that these pages 
may consulted with ‘advantage. Almost every con- 
céivable form of boiler’is illustrated, and the author 
cénsiders ‘and eéxplaitis at some length most of the 
iar advantages and defects of each. Many of the 
ow boilers especially are very remarkable. As examples 
we — cite those of H.M.S. Reindeer, and of the 
Gen Marillos, by Messrs. Rennie; while those 
of the Tyssaad and of the Hornet gunboat are yet 
more singular. Our author points out that in all cases, 
be the arrangement what it will, nearly the same 
relative proportions of water, steam, and fire space must 
be preserved. We may arrange, subdivide, or dispose of 
them at pleasure, but we cannot reduce them in dimensions 
below a certain amount without a direct loss of efficiency. 
Tn: the attempt to produce very low boilers, all sorts of 
extraordi dispositions for the tubes and furnaces have 
been devised. us, in the boilers of the General 
Murillos, just alluded to, the water level is carried within 
eight inches of the crown of the shell! Of course steam 
space must be had somewhere, and we find it provided by 
a species of et, or compartment, in the smoke-box, 
steam being thus carried, as in Messrs. Stiand’and Mason’s 
fire engines, below the water level. Mr. treats, at 
considerable length of the action of flame, and although 
he does not go quite so far as the late Mr. ©. 
Williams, he still attaches undue importance to the tube 
plate as a transmitter of heat, urging that the direct im- 
ct of flame is far more efficient than its sliding contact. 
t this is in a sense true we shall not dispute; and 
it is only fair to state that Mx. Burgh does nut set 
up a special claim for the superiority of the tube 
plate over that of other plates ex to the action 
of flame, with much pertinacity. He only insists on 
the ter efficiency of impact, and it is easy to see 
that in this respect his practice must have been confined 


p | it stands—we are not now speaking of the 


ith infor- |, 





to be of the same value. That is tosay, he draws little or no 
distinction between one boiler having, say, 300 tubes 6ft. 
long, and another with 300 tubes 7ft. long, Provided the 
furnaces} are identical, Mr. Burgh apparently thinks that 
length of flue is a matter of no consequence. We trust 
that before completing his work he’ will enlighten us on 
such points as the following:—H-M.S. Vigilant has two 
50-horse boilers, each containing 192 tubes 6ft. Gin. long, 
and 2tin. diameter; H.M.S. Ajax has tubes but 4ft. 10in. 
long. Which boiler is the most economical? And if there is 
a difference how much of the difference is due to the varia- 
tion in the length of the tubes? It isa very good thing to 
supply illustrations of machinery, but an author accom- 
plishes but half his task if he fails to tell us the practical 
results which have been obtained from the designs he lays 
before us. 

In the latter pages of Part VIII. we have the com- 
mencement of a chapter on superheating, which is con- 
tinued nearly through Part Ix, and illustrated by en- 

vings of no fewer than nine superheaters used 
different makers. It contains little or nothing novel 
but the author's assertions and deductions are for the m 
part sound, and he repeats now and then statements 
which ss considerable value, coming, as they do, from 
men of much experience. Mr. h apparently arrives 
at the conclusion that 80 deg. of superheat with o 
pressures, gives the best results; and this statement no 
doubt — with the results obtained by those who have 
most fully tested appa. Ps sea. Super 
much too important a subject, 
consideration here. 

Mr. Burgh has just missed writing one of the best 
practical books ever published on the marine engine, As 


vings—*5 
is marked with numerous and important blemishés— 
blemishes so numerous aud important indeed that nothing 
but the practical information laid before his readers by the 
writer, and the skill and judgment displayed in the execu- 
tion and selection of the engravings, render ii 


, ing is 
owever, to enter upon its 


of style and composition, which a little careful revision 
would, as we have already stated, eliminate, With all its 


faults there is no other work in existence w we | 
can obtain equally valuable information régarding modern 
examples of the marine engine, and for this reason we 
cannot regard any engineer's lib as being contre 
without it; while in the drawil it cannot fail to 


prove exceedingly serviceable as’ of reference. It is 
quite possible to write a better work on subject, but a 
better work has not been written of late 
—_—_ 
The Average Clause—Hints on the Settlement of Claims for ipoes 
by Fire under Mercantile Polities. ay ee Arkins, of the 
Sun Fire Office. Yondon: “Charles i ; 








Ix this volume, not at all pretentious either in bulk or 
tone, Mr. Atkins has made a valuable and im 
addition to the somewhat scanty literature explanatory of 
the theory and practice of, assurance. 

After 2, modest — our author enters at once upon 
the discussion of the two im vari ‘aa the 
average—or, as they are ; D ing 
policies—and the specified. eee ee arn 

The two kinds of policy are basec yapen, totally different 
principles, the average policy, especially in the settlémen 
of claims, often involves complexity and difficulty, and Mr. 
Atkins insists reasonably upon the codification of a set of 
laws and regulations which ought to govern the settlement 
of claims under such policies; and* he coniplains, with 
ome reason, that there is no authoritative reference on the 
subject other than oral tradition, often forgotten, and as 
often mistaken and, misin 

The practice of assurance of by fire on movable re 
took its rise in England at the commencement of the eighteent 
century. The early contracts were issued * by comparatively small 
bodies of speculators, who undertook to cover the risk of - by 
fire as far as the total sum of a fixed and uniform policy, say of 
£500, Their premium was paid by those who enrolled themselves 
in the shape of a stipulated —— subscription. There does 
not appear to have existed at the commencement any classification 
of risk analogous to that which is now in use, in pone of premiums 
graduated according to the risk. . The ordinary condition 
of the policies known as specified, is to pay all the assured’s loss 
as far as the entire sum insured, however short that may have 
been of the value of the property under the protection of the 
policy. This rule quently abandons the whole of the salvage 
as the property of the assured, t} + only question involved under 
pao po “ae being the producticn of adequate proof of the amount 
of actu O88. 


The introduction of the average or pro ratd condition is of more 
modern date. It is probable t this condition was introduced 





. } the cable was seen to deefease an 


valuable in q 
any sense. But the blemishes principally consist in defécts | 


ON CERTAIN PHENOMENA IN CONNECTION 
WITH THE ATLANTIO CABLE.* 
©, F. VaRey. 





beyond the full power of the battery, and then 
This phenomenon I saw on board the Great Eastern for the first 
time last year. On that occasion the cable was connected in the 
following way :—There were 2,300 miles of cable on board in four 
pieces, and the circuit was as follows :—In the centre or main tank 
there were two coils—one a few miles in le , the other 800. 
They were so connected that the current through the after 
tank, then through the short piece in the main tank (about forty 
miles), and then through the seven hundred odd miles in the fore 
tank back to the eight hundred miles in the centre tank. On 
ing a current to one end, two signals were received (one before 
other) at the distant end; the short coil in the main tank 
acting like the primary coil of an induction machine upon tho 
in the centretank. A still more interesting phenomenon 
presented itself this yeoruaee discharging the cable, two distinct 
waves having been prod! i 
} some time, on connecting to the earth, a violent rush took place, 
through the short circuit of the galvanometer, and on removing the 
circuit so as to make the current re through the galvano- 
meter the defl-ction due to disch of the remaining charge in 
j pass the zero, then increase 
! and pass again to a er amount than before, and then grad 
to subside entirely. is second momentum wave was a sm 
‘ one. All these evidences combined clearly explain the 
@ magnetism caused by the first rush-in when i 
le, or the violent rushing out when ing it, produces 
it of tism about the end of the cable where the 
takes place. This etism of as is well known, 
a tendency to oppose the first effect; but on the ape 
discharge decreasing in amount the magnetism which had 
engendered produces, as in the induction coil, a d 
the same direction as the first. This secondary current added to 
that of the battery causes the charge in the second and third tanks 
to be greater than what the battery alone was capable of pro- 
éncing . in some cases this charge was sufficiently ~~ to 
cause a back again from the cable through the battery. 


the cable was on board ship in coils, rate of ——, i 
it was reduced nearly 50 per unt. by this action of coi 
coil. This me of an t by Professor 
, of Wi It is a well- thing that on 
ting to magnetise hard steel needles by placing them inside 
a helix, or even near to a straight wire through which a Leyden 
i is discharged, the m: of the needles will be uncertain. 

Henry found discharge of the Leyden jar was 

8 almost instantaneously by several reversals of currents; 
that is if, the jar were c with positive electricity on dis- 
charging it through a wire or helix it was succeeded by a reverse 
current or wave, and that again by several more, each one weaker 
than its . We charged the jar first with itive 
electricity to X, a very low degree, a it around the hard 
tested its magnetism. ze ‘ound that when the 

jar was weak, the magnetism remaining 

le was the samt ha that which would have been 
(of positive electricity. On 
discharging it, we found the 

point, then to decrease, and 

img the charge stil) further, 
ed; magnetism the same as that first produced. As 
passing in one direction is only capable 
one kind of magnetism, it becomes ectly 
magnet’s electric action set w the first dis- 
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charge causes to itself, and become 
for an with, srestite clecteiott which again 
itself, it with positive electricity, pro- 
( ‘in that ‘alferations so rapid that the eye cannot 
; them. ously long Leyden jar which the Atlantic 
wg renders this phenomenon so slow that the eye can 
rapidly follow it, and so has confirmed Henry’s deductions. hile 
at Valentia I carefully watched the cable as it was being payed out, 
and I noticed that after the cable was laid, on applying a battery 
to Newfoundland while there was an instrument for measuring the 
potential at Valentia, the grr | augmented during the 
first minute and a-half, and then receded to about 1 or 1¢ per 
cent., showing that this phenomenon is visible in a straight wire 
though in a lena degree thast in a coiled cable. Electricity per se 
seems to have nothing analogous to momentum, for if a current of: 
electricity be sent from a’ battery through a galvanometer and & 
shunt, that is to say, a derived circuit, and this shunt cone 
bobbins wound with a single wire in one’ direction, and if o' ; 
these bobbins be of such dinmasions that, on including it in the 
circuit, the deflection will be permanently altered 5 or 6 
by the increased current passing thruugh the galvanometer, it will 
be found that on i ing such a coil the first shock will set the 
galvanometer oscillating violently to @ very large extent. This iy’ 
due to magneto-electric induction of the one coil upon the other, 
which gives the coil at the first momenta higher resistance. It 
therefore, usual in making such shunts or resistance coils to wi 
them one half in one direction and the other half in the other 
direction, and such coils are free from this action because the one 
half neutralises the effect of the other. Here, then, it is easy to 
impart all the phenomena of momentum to electricity by my 
so arranging the conductor that it sball produce magnetism. 
is best shown by a large electro-magnet or inducti il, for it’ 
will be found that the resistance offered to the current at the first 


per cent. 








to meet the wants of the London merchants who had then, 


as now 
goods lying at the same time in different public b and 





on the quays, liable to sudden fluctuations and removals, which 
the owners sought to cover by what now pass under the title of 
average or floating policies. 

The author proceeds to give copies of the average clause 
as inserted in English, French, and German policies, and 

refers the exactitude and perspicuity of the forms adopted 
y our French and German neighbours. 

But for the author's own disclaimer we should have 
said that his treatise is exhaustive as regards the average 
clause, average policies, dock insurances, the nature and 
characteristics of floating policies, the character and inten- 
tion of the independent liability clause, the settlement of 
claims, the origin and character of specified policies, with 
numerous schedules, examples, and important communica- 
tions from gentlemen conversant with assurance affairs. 

Mr. Atkins’ carefully prepared work, the value of which 
is greatly enhanced by he copious index at the end, may 
be safely recommended as having the strongest claims for 
\a place in every counting-house library of reference. 


ag carries on the current, producin 
which are found |in the ‘ Ruhmkorff” coi 
Thomson and Mr. Fleeming Jenkin invented a method of obtaining 
exact subdivisions of the tial of a voltaic battery. The 
a tus consisted of a number of equal resistance coils, say 100. 

ese were connected one with one pole of the battery and the 


other to the other pole. To the junction of each coil a piece of 
metal is attached and a attached to a brass slide travelling 
along. A square rod of the same metal traverses these different 

whichever is desired. If the 


pieces, and so makes contact with 
poles of the electrometer be attached the one to the one pole of 
the battery and the other to the brass bar on which the slide 
travels, it will be found that at the one end you have one full 
—— power and at the other end nothing at all, and half way’ 





alf the potential —this is too self-evident to ire further 
explanation, and is explained in Thomson's and Jenkin’s patent, 
1860. Professor has recently su in mak 


reflecting electrometers of such sensibility that they will give 

scale divisions for a variation of poten equal to one cell 

Danieit’s battery. In testing the Atlantic cable we uted this 

elecs .. cei in the following way at Valentia to get the potential 

of th ’s ection. The one pole of the electrometer was ¢on- 
* Lriuish Association. 


25a 




















210 


THE ENGINEER. 





Supr. 21, 1866. 








nected with the cable; and the other one —_ See, ng by 
running,it yup and the exact, potential’ o! e .cable was 
measured. ~ Miere were in the wane i _ oe coils of _ — 
each, and ‘it became necessary to subdivide these again 100 times 
to get sufficient . ‘Some difficulty presented itself in getting 
a method for subdividing these ‘coils, which was overcome in the 
following simple way :—The slide consists of two square brass bars, 
over which of each'travels a piece of brass, to the bottom of which is 
attached a spring, pressing upon ‘the studs connected with the 
resistance co’ Instead of using 100 coils in the main slide I use 
101, and make the two springs to embrace two coils. Thus, then, 
the two bars of the slide have invariably a resistance between 
them of 2,000 ohmads.. The two bars are connected with a second 
set of 100 coils, each coil having twenty units resistance, and the 
100 coils making up precisely the’same resistance as that of two of 
the coils in the main slide. These two circuits of 2,000 units each 
reduce the resistance ‘to one-half, or to 1,000 units, so that the 
resistance of the 101 coils of 1,000 each is reduced to that of 100 
coils. | By. passing the traveller along the twenty unit coils in the 
second slide an exact subdivision of the potential between these 
points is obtained, and in this'‘way the potential of the battery is 





accurately ‘and quickly subdivided to 10,000 parts. By these | 
means Professor'Th mson has been able ¢o introduces new method of 
testing-on ‘the Wheatstone balance system, so extremely simple 
that it-should be published’ as soon as ible. The battery is 
connected permanently with the main so that. a current is 
always passing through -it.. Their. resistance, 100,000 ohmads, is 
such that no sensible elevation of temperature is produced. The 
current is also passed into the cable through a definite resistance R. 
At the junction between the end of the cable and the resistance R 
a key is attached, which is connected. by either the reflecting 
electrometer or a reflecting galvanometer with the slides. That 
position is sought upon the slide which was precisely the same 
potential as that of the cable at the point where it joins the 
resistance R. ~If now the potential of the battery be represented 
by P, and the resistance of the cable with R be represented by P’, 
and if the two portions of the coil necessary to balance this poten- 
tial be N and M, it will be evident, on the principle of Wheatsone’s 
balance, that N: M:: R: cable X (the cable resistance). Thus, 
then, the resistance R being known, P and P! being known, and 
the resistance or position on the slide noted, the resistance of the 
cable is accurately obtained. 








END ELEVATION OF THE ENGINES OF THE LADYBURN. 
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ZINC SHEATHING FOR IRON SHIPS.* 
By Mr. 8. J. MAcKIE. 


In science, as in life, out-of troubles blessings often arise, 
and the philosopher, like the man of the world, by the study 
of the causes of temporary misfortunes, finds out the roads to 
permanent success. When 400,000 tons of iron shipping are 
yearly constructed at our six great building stations on the 
Thames, the Clyde, the Mersey, the Tyne, Wear, and Tees, and 
this large quantity has to be multiplied year by year to represent 
only the bulk of one moiety of the enormous merchant fleets of 
Great Britain, when to this vast mass of British private shipping 
we have to add the important item of the ironclads of our navy, 
‘we may form some idea of the magnitude and the importance of 
finding some reliable and perfect means of: protecting this 
enormous amount of property from unnecessary destruction 
and decay. Wooden ships of old were subject to all the an- 
moyances of fouling until the plan of vopper sheathing was 
‘adopted—the thin coating with that metal, which possesses under 
the action of sea the property of always keeping a bright, clean 
surface ; why not, then, sheath iron ships with copper? Because 
it could not and cannot be done. The contact of the copper with 
the iron sets up electro-chemical action, and the iron is destroyed, 
the whole ship is converted into a galvanic battery, and its iron 
‘skin perishes with more rapidity than if left alone. Still the plan 
was tried in many ways; the copper was insulated by wood, by 
gutta-percha, and india-rubber. Glass was tried instead of metal, 
and like Admiral Belcher’s smelling bottle in the Arctic Seas 
was quickly covered over with barnacles and weeds. So years 
have rolled away, and still our iron ships are sent as iron ships to 
sea ; and although some of our national defences cost a million of 
money a-piece, nothing effectual has been done as yet by merchant, 
‘shipowner, or government at home or abroad. 
he results so recently obtained at Portsmouth from experi- 
ments upon Mr. Daft’s well-considered plan of sheathing iron ships 
are so important that I have deemed it an absolute duty to draw 
the attention of this association to them, and particularly also 
to the whole system of zinc sheathing, pal to the novel 
method of putting together the skin of the ship by which the 
_ or any other metal plates can be directly applied to its sur- 
ace. 

I alluded in my opening words to the advantage to philos»phore 
of misfortunes. Mr. Daft, like a true philosopher, has converted 
the knowledge of the cause of the great evil in iron ships into the 
best and most reliable means for their protection. To cure evil 
we must do good, and the good is the reverse of the evil. Just so 
with the greatest simplicity of thought, for all the sciences, lise 
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truth itself, is simple and comprehensible by all. Mr. Daft has 
argued—If the galvanic action set up by salt water between 
copper and iron causes the accelerated destruction of the iron, 
pr we not, by substituting for the copper some other metal 
which should stand in galvanic relationship to the iron, as in the 
former case the iron stood to —— that is, if: we could find a 
metal which should be electro-chemically itive to iron, we 
should have a galvanic battery constituted by the ship and the 
sheathing, in which that sheathing would be the element to be 
destroyed, and the iron the element to be preserved. Now there 
is but one available metal that would effect this end, and that is 
zine, a metal commercially much cheaper than copper. Will zine 
then do for sheathing? Will it decompose too fast and require 
too frequent replacing, or will it not decompose fast enough to pre- 
vent fouling? 

These questions Mr. Daft set about to solve by practical patient 
experiments in the same quiet, simple, satisfactory, natural way 
as he first conceived the original idea. The author then showed 
clearly the difference of effects produced by the actions of salt 
water upon copper and iron, = iron and zinc respectively, in 
metallic contact, by exhibiting small strips of those metals which 
had been poeta § in two glasses of salt and water the day pre- 
vious. The results, by a happy accident, Mr. Mackie was able to 
make visible to the meeting. To bring the plates to the meetin 
he had wrapped the two pairs of elements in separate papers ; an 
those which had constituted the copper and iron battery had, 
during the few minutes of their carriage to the meeting room, 
deeply stained the enveloping white agp to a deep red ochreous 
tint, while the papers containing the iron and zine elements, 
although subjected to exactly the like treatment, remained free 
from any visible stain whatever. 

Mr. Mackie then pointed out in detail the method which had 
been proposed for constructing the skins of iron ships in such a 
manner that by caulking the seams with teak a perfect watertight 
joint was made, and a plane, flush surface secured for the whole 
hull of the vessel. - He also showed that fouling would be pre- 
vented entirely by this process of zinc sheathing, because the gal- 
vanic action of the iron and zinc in sea water secured sufficient ex- 
foliation of the exposed surface to keep the zinc as clean upon an 
iron ship as copper on a wooden one. . He also described the prac- 
tical experiments which had been made at the direction of the 
Admiralty at Portsmouth, where zinc-sheathed iron plates, which 
had been submerged in different parts of the harbour for from ten 
to sixteen months, had been taken up during the past month in 
the presence of Sir John Pakington and other lords, with not only 
the iron perfectly free from corrosion, but the zinc sheathing bright 
and clean, without any barnacles, weed, or other indications of 
fouling whatever. These and many other details were given in 
simple intelligible lan; e, and were illustrated by an actual 





rivetted specimen, some 2ft. square, caulked with teak and par- 


i sheathed with zi ive of the actual skin of an 
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tests ; for whatever si mings or omissions there may have 
been.on my part, for whatever further may be desired to be 
known by any one, every possible facility for information will, I - 
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am sure, be given by Mr. Daft, whose most earnest desire now is 
that his inveritions should be convincingly proved to be the proper 
means of Ugg bow ships, and be adopted by shipowners and 
builders and the. Government. And here, in conclusion, let me 
add that as the retention of wood as a material for the construc- 
tion of ships going to India, China, Australia, and other long 
voyages, is almost entirely due to the present absence in use of any 
means of preventing ong except by copper or yellow meta 
sheathing, which, from their tructive action,‘ cannot’ be 
applied,. so: the furnishing of.a reliable means of’ putting on a - 
e and clean-keeping. metallic sheathing will add to the present » 
iron shipbuilding trade—will double the tof business, by 
bringing into the bea the iron ay pany the —e 
of’ the necessary means for carrying on all our great national dis- 
‘tant commerce. *To this, the’ highest scjentific court in the world 
if,,it approves the principles Mr. Daft worked ‘upon, I would 
modestly put the vital,question—Can a better:means be devised 
than one which nature herself constantly manipulates ? 
; ‘Admiral Belcher said that there was no doubt as to the efficacy 
of the invention, but he scarcely thought it was a new one, as it 
had formed the subject of experiments conducted by himself in 
1830. - 


Professor Rankine thought that the invention was a most 
valuable one. 

Mr. H. Brown proposed to apply the same means as those used 
by Mr. Daft to the preservation of rifle barrels. The zinc would 
be applied externally. ' ‘ 

Mr. Galloway thought that as the subject was one of the 
greatest importance to the country the Government should offer a 
reward for the discovery of the best method of fixing the zinc upcn , 
the iron plates, 

Mr. Mackie, in reply to various questions, said that the plates 
of zinc and iron to be used in Mr. Daft’s = be 
of any size. Mr. Daft in the construction of the skin of the ship 
rivetted the plates by overlap to a back plate, and by this means 
every joint in the “> 2 was a lap joint, and butt joints were 
entirely done away with. By thls means a narrow channel, lin. 
wide, was left between the plates, and after the joint had been 
hammered close in the usual way this groove was caulked with 
compressed teak, and into these cauling strips zinc nails were 
driven to hold on the aye = which they did ee 
firmly ; the ends of the zinc nai ing turned up into a hoo 
form, by being driven against the iron back plate, it was impossible 
to draw them without breaking them. If the sheathing plates of 
zinc were of very large size might be further secured by 
holes being bored in the iron skin to be filled with plugs of 
wood, into which nails might be driven. The cost of the zinc 
sheathing would only be one-third that of copper sheathing, 
while the duration of the two metals was about equal. 

The President, Mr. Hawkesley, C.E., said that two or three years 
since he had inquired into the state of the bottoms of —— crossing 
the Irish Channel, and he found that they had to be cleaned every 
six weeks. Every vessel, after being cleaned, crossed the Channel 
with 4,700 revolutions of the engines, but after a short time it 
required 5,200 revolutions to perform the passage. In some’ 
vessels in the West Indies no less than three-fourths of the steam 
power was taken up in: overcoming the resistance offered by the 
fouling of the bottoms. Thus, in the case of the Warrior, no less 
than 2,000-horse power would be wasted. He should like to ask 
Mr. Mackie what would be the effect if, instead of covering the 
bottom with sheets of zinc, the interstices between the plates of 
iron ‘were filled up with zinc instead of wood. By this means the 
galvanic action would be kept up at a far less cost. 

Mr. Mackie, in reply, said the invention had not been tested in 
practice, because Mr. Daft was anxious not to give forth his in- 
vention to the world until its value. had been fully established by 
means of the various plates which had been submerged. The 
inside of the ship would be preserved by the action of the zinc on 
the outside. Plates of any size might be used in carrying out the 
invention, 
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ON ROTARY ENGINES.* 
By Mr. G. D. Hucues, 


Ever since the first discovery of steam as a motive power the 
idea of producing direct rotary motion by its means appears to 
have occupied the attention of mankind. . And the earliest steam 
engine of which we have uny record, the one described by Hero 
of Alexandria, 130 years before the Christian era, was constructed 
on this principle, simple and rude though the application may now 
appear in this enlightened age. The fact that to get a rotary 
motion from any given power by first producing a reciprocating 
one, and by its means converting it into the rotary, seems, to: say 
the least of it, to be an indirect way to accomplish that purpose. 
The motion of our own earth on its axis, as well as that of the 
heavenly bodies by which we are the action of water 
and wind in their application for producing motion by means of 
the water-wheel and wi ill, all appear to su and point out 
the desirability of accom the same end, namely, rotative 
motion by means of the direct action and use of steam. 

From these and similar considerations it would appear that men 
of science have from the earliest times devoted their energies to 
achieve what at first sight appears so simple, yet which has really 
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proved such a difficult problem to solve. And in more recent 
timcs, aftzr the properties and uses of steam had been more fully 
developed and applied for the raising of water and other purposes, 
the attention of scientific men received a still stronger impulse, 
and innumerable were.the attempts to accomplish this end.. The 
discovery and application of the crank, and what -was called the 
sun-and-planet motion, invented. by the immortal Watt, for 


changing the reciprocating motion produced in the cuties. of dR 


steam engine into a rotary.one, at once inaugurated™ 

tion in the engineering world which has up to the’present time 
achieved such glorious results. Notwithstanding, however, these 
applications for this purpose, there still appeared no reéson why 
rotary motion direct from the steam, without the intervention of 
the reciprocating, should not be practicable; and some of the most 
clever men of the day, including Watt himself, devoted a large 
amount of time to the study of this subject. The names of the 
men and the schemes that have been devised would be too nume- 
yous to mention or describe; suffice it to say, all have more or less 
failed, and a good rotary engine is still a desideratum unfulfilled. 

















Like the searchers for the philosopher’s stone, or the students of 
perpetual motion, the advocates of rotary engines have pursued 
their object with untiring diligence from one generation to 
another, with this advantage, however, over the two former, 
that, whilst they are impossible, the inventors of rotary 
motion have to a considerable extent been successful in their 
endeavours, and there seems to be no substantial reason why 


they should not ultimately attain their end. I am aware 
that considerable prejudice exists against the pr ion of 
this subject, chiefly, I believe, arising from want of success and 
the failure of most or all of the plans hitherto tried; but surely 
this is no good reason for giving up the pursuit of this subject. 
The vast improvements made in the construction of our engines 
and machines by the invention and perfection of new and im- 
proved tools, the great strides made in our knowledge of kindred 
sciences, and the constitution of the material world, has rendered 
easy of accomplishment what was before considered’ impossible. 
And in the mechanical world we have numerous instances of this 
fact; for instance, what kind of work would the Armstrong or 
Whitworth guns and rifles, or the delicate and com Tested lose 
machine of the present day have been, made with the tools and 
— in use forty years ago? 
‘aking all these circumst into ation, our enlarged 
knowledge and increased facilities for producing improved con- 
structions, I ain — inclined to believe the difficulties hitherto 
presented will eventually be overcome, and that a good, durable, 
and efficient rotary engine will be an accomplished fact sooner or 





id 





later. 
With these few remarks I now beg to draw your attention to the 
* British Association. 
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more immediate subject of this paper, and to introduce to your 
notice a rotary engine recently invented by Mr. W. 

Notti who, although he does not claim the whole as bei 
origi yet there appears to be some new featurés introdu 
which have not been previously adopted, and on the whole it 


seems to promise a more successful result than any of its prede- 


cessors. 

This invention has not been the result of accident nor hit upon 
unexpectedly, but is the offspring of patient and laborious study 
and perseverance in pursuit of the object in view, the inventor 
having spent a large portion of his life in noes oy the subject 
and in the making of numerous plans and models to accomplish 
his purpose, and so far has he ded in the p t inst 
that, as far as the writer has had opportunities of judging, and 
from an experience of ag = Se years in occasional reading and 
studying this matter, he believes it to be the best arrangement 
which has yet come under his notice, and one which fully deserves 
the careful attention of the scientific world. 

The object in bringing this subject before the notice of the 

mtlemen composing the mechanical section of the British 
Resociation is that it may undergo that searching criticism which 
meeting of scientific men like tb~ present are so well able to apply. 


The inventor has now tested the 

+ for several years in 

various . and so far it has 
e 





of | amount of steam required to do the work. The 


accuracy under the most variable loads and with the least seem 
vernor 
laced horizontally on the main shaft, and by means of the spiral 
: and a stop collar at one end can be adjusted so as to vary 
e speed of the engine almost to any extent. O is an abutment 
slide, following the piston during its revolution in the cylinder, 
and it is through the opening ex port T' in this slide that the steam 
is admitted into the cyli . There is another peculiarity in 
this abutment slide to which I wish to draw attention, namely, an 
arrangement whereby the steam acting on the top forces this slide 
down, and keeps it in contact with the piston during the first half 
of the revolution until it reaches the bottom of the cylinder, 
rising, however, again into the chamber as the piston approaches 
the end of its revolution ready for the re-admission of steam for 
the next stroke, 











answered best expectati 
formed of its efficiency, and he 
now only requires the opportunity 
to test it on a more extended scale. 
He believes fully to insure its suc- 
* cess, from its occupying such a 
small compass and its general com- 
vactness of so ig tpg he 
jeves it -wo i 
adapted for the propulsion of 
steamships, for which, from its 
form, it seems specially adapted. 
The consumption of fuel during 
the various trials was most mode- 
rate, and the indicator diagrams 
taken under varying circumstances 
of load and speed compare favour- 
ably with any of our best engines 
on the reciprocating plan, whilst 
the great regularity with which it 
runs with quickly varying loads is 
very remarkable; but this may be 
nccounted for by the manner de- 
vised for the admission and cut- 
ting off the steam so close to the 
cylinder. The drawings exhibited 
are taken from one now. bei 
crected at Mr. Hall’s own mi 
for sawing and cutting timber. 

The engine is shown in section 
through the middle, inside, and 
cad elevations, ‘No. 2, however, 
oes only showing half the cylinder in 
length. * The engine has a cylinder 24in. diameter, 3in. long, and 
the piston measures 18}in. diameter, béing also the same length as 
the cylinder, and it is intended to run 150 revolutions per minute. 
The boiler pressure will be 60 Ib. per square inch, and, estimating 
the average ‘pressure in the cylinder at 301b. per square inch 
during the whole of the revolutions, the engine will drive about 
65 indicated horse-power. 


\ 


USS 


A 
AY 


As 


\\\ NY 


N 


VY) 
N 


ge 





: 
¢ 


~ 
= 




























The engine is being put down to supply a compound direct- 
acting vertical one, working very efficiently and economically, so 
that every facility will exist for testing the new engine in relation 
to the other in every way. 

The model is a small working one, and was used for a consider- 
able time to drive a portion of the machinery in the Industrial 
Exhibition held in this town during the past year. You see it 
just in the working state in which it came away at the close of 
that exhibition. I am i of this engine cannot be 
exhibited to your notice, as they are at present in the hands of a 
gentleman in London who is about taking steps to adopt the prin- 
ciple to steam navigation, and we have not been able to get them 
back in time to lay before the section. You will see from the 
drawings D is the cylinder, truly bored and forced at each end 
with suitable covers for same, also faced, through the main 
driving shaft works, and which shaft is supported in each cover by 
a taper brass bush at each end, acting as journals, and capable of 
being adjusted to allow of wear. P, the piston, is of the eccentric 
kind, and is made perfectly steam-tight (as shown in Fig. 1), in 
contact with the circumference of the cylinder at the extreme of 
the-throw, by means of a metallic packing kept tight to the face 
by steel springs similar to those used in the piston of the recipro- 
cating engine. The ends of this piston are made steam-tight 
against the covers by means of an annular ring at each end, kept 
up to the face by the same means as the packing at the outer cir- 
cumference. G is the inlet steam pipe, and N the exhaust outlet; 
I is an ey cape cut-off valve, so arranged as to be worked 
means the graduated cam connected to the governor, whic’ 
controls the admission of steam each revolution in pi ion to 
the load on the engine. I invite special attention to this arrange- 








The main shaft is preferred to be of Bessemer steel, and the 
equilibrium valve spindle of the same material, whilst the cam it 
is proposed to make of chilled iron, so as to insure durability in 
the working parts. The shaft can made any length, and will 
give out the power of the engine either at one or both ends, as may 

req 


The engine can either be used as a condensing or non-condensing 
one, and this principle can be applied equally well for air —- 
to condensing engines or pumps for gene’ Bm mee and the 
engines and pumps may be arranged to work either way with equal 
facility and efficiency. 

If on further trial the engine answers the expectations formed 
of it, the inventor believes the following advantages will be the 
result of its adoption :— 

lst. Saving in first cost over reciprocating engines under similar 
circumstances, and of similar power, of upwards of 30 per cent. 

2nd. Saving of power required to welt and change the motion 
of the parts of the Sees ae 

3rd. Compactness and P serae ility, saving room and expensive 
foundations, and special adaptation for purposes of propulsion in 
steam vessels. : 

4. Less working parts, and consequently less friction and wear, 
with less liability to'get out of order and easy facility to get at 
and repair, or replace any part which may become deranged. 

5th. Steady and regular turning at high speeds, and consequent 
saving of intermediate gearing for high speed machinery and 
economy. of working equal to the best engines on. any other 
principle. 

: th! Saving of steam contained in the ports usually let out 
with the exhaust steam in most engines at the end of each stroke. 

These engines can be arranged so as to work backward or forward 
with equal facility, and can be fixed to drive end-way as in driving 
a screw propeller, or cross-way to drive the paddle-wheels of steam 
vessels, or for any other purpose. 

I shall be very glad to answer any questions which may be put 
hv gentlemen present, and any additional information will be 
edly furnished by Mr. W. Hall, at whose works the large engine 
re; poomnted in ny hart ge! be oe atigh : teil et 

agrams 1, 2, 3, we give sli . reduced copies 

| indicator eirds taken from the ee d and kindly placed 
| at ‘our disposal“by Mr..Hall. Nos. 1 and 2 were taken with a 
Richards’ indic&tor, not im very good order; Nos. 3 and 4 were 
ytaken with a McNaught indicator. The superiority of the 
Riehards’ apparatus is enya | apparent so far, and is ren 

yet more so by No. 5, taken with a No. 5 spring Richards’ indi- 
| cator, in good onder. 














PORTLAND CEMENT. 


| 
| THE use of cement in engineering structures has of late been 
under discussion not only in the ish, but the French scientific 
institutions. There are two tlemen ' who have given to the 
| world information on this subject within the last few month 
namely, Mr. John Grant, M.1.0.E., of London, in his paper 
before the institute, December 12th, 1865, and M. Porcel, in a 
paper read at the Academie des Sci » Paris, on the 2nd of 
April, 1866. It is an old quotation, but nevertheless true, ‘“‘ The 
evil that men do lives after them, the good is often interred 
with their bones.” These gentlemen have solved the question, 
and deserve the gratitude of the profession and the world at large. 
Mr. Grant has given the matter such an amount of care and atten- 
tion, that, in the first instance, we propose to place his opinions 
before the public, and to endorse them to a great extent. In 
some points, however, we differ from him, but as a whole agree 
with him. 

Portland cement was very little used until the year 1859 in 





| engineering works, but in architecture it was a favourite | 
befo: 


re that period. The old method of constructing the inverts 

the London sewers was with Roman cement, and the arches were 
then set in blue lias lime. In 1858 Mr. Grant commenced a series 
of experiments upon bricks, cements, and other materials. The 
results thus obtained were sufficient to warrant the adoption of 
the following clause in the specification for the southern high- 
level sewer in the year 1859 (being the first contract on the south 
side of the river), viz., ‘The whole of the cement to be used in 
these works, and referred to in this specification, is to be Portland 
cement of the very best ry, pos extremely fine, weighing 
not less than 110 Ib. to the striked bushel, and capable of sustain- 
ing a breaking weight of 4001b. on an area of 1jin. square, equal 
to ~ a inches, seven days after being made in an iron 
mould,” 

These moulds were made of bell metal, having a sectional area 
at the breaking point of ljin. X ljin. = epee inches, with 
templates of thin iro oe es the mould, so that with the 
aid of a simple pier Be the bricks could be pressed out shortly 
after the mould had been filled. The bricks were then placed for 
six days in water. A machine for testing the tensile strain, con- 
structed by Mr. P. Adie, Assoc. 1.C.E., was applied, and so 
perfect was it found as a test that several manufacturers adopted 
it for their own guidance. No difficulty was found in training an 
ordinary workman to test the cement by means of these 
Thus, during six years the Portland cement on the sewage works 
of London has been constantly tested, and as much as 70,000 tons 

15,000 tests, so that we are well assured not one ton of 
inferior material has been used. Some one deserves for 
this, and we believe Mr. Bazalgette has awarded it to the 
originator of the test, Mr. Grant. An attempt was made at an 


early stage to reduce the standard from 400 Ib. to 3001b., bu 
fortunately for the trade itself, not only was the higher stan 
d sub tly. After the first start 





established but i d q 
little difficulty was experienced in obtaining Portland cement of 
standard quality. Whilst aiming at a high quality of cement, the 
necessity of sufficiently r ting the facturer was not 
lost sight of; and in the first schedule of prices given by the 
Board of Works, 2s. 3d. was set down per bushel. 

Roman cement is useful in many works, but in important places 
the engineer would not be wise in permitting its use. No amount 
of caution to insure purity and freshness in the material can ever 
make it at all equal in strength to the Portland. cement 








loses its strength by being e to the air, or by being kept in 


ment, which regulates the speed of the engine with the greatest ' stock any length of time, whereas Portland cement improves by 
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eine and by exposure to the air, provided (as Mr. Grant 
says) *‘ it Hd 

In the manufacture of Portland cement care is required in 
the admixture of its two simple and well- ingredients, clay 
and chalk. This cement is p meer entirely manufactured on the 
rivers Thames and Medway, the clay being obtained near Sheerness 
and Chatham. Great care is required in the selection of the clay 
so that it may be free from sand, &c. nein in which it 
is used depends altogether on the quality of the chalk with which 
it is to be incorporated. In the white chalk districts the clay 
forms 25 per cent., and in many places 30 per cent., of the whole 
bulk, and in the grey chalk districts the proportions of clay varies 
from 16 to 20 per cent. 

Constant experience enables thesup tto judge almost to 
a certainty the quality of the cement. In all engineering works 
of magnitude the engineer or architect should insist on the proper 
tests being employed. If this testing was poe carried out so 
many buildings would not be disfigured by the blistering and crack- 
ing of the cement. The expense of the machines will not be found 
to exceed £50, and the labour not to exceed £70 or £80 per annum. 
Mr. Grant tells us that the expense of the testing operations on 
the sewage works, which extend over a distance of eighteen miles 
in length, and cost upwards of £1,250,000, was about 1d. per ton 
of cement used—a small outlay when compared with the advan- 
tage gained in the quality and strength of the work. The superin- 
tendent must never forget that testing the cement alone is not 
sufficient, as great care is requisite in examining the sand to be 
mixed with it. The bricks must be well saturated in clean water, 
so that in setting the cement may not be robbed, by absorption, of 
the moisture necessary for its perfect hardening. Any current of 
water passing over the cement or through the joints during the 
setting process will wash away the soluble silicates, which form 
80 ry an el t in the material. 

In concrete this must be avoided carefully, but the risk would 
be reduced by the use of cement of less specific gravity, which 
sets more rapidly. The importance of having the cement finely 
ground has been proved beyond a doubt by the results obtained 
in testing the various samples. The water to be used is also a 
point on which special attention is requisite, as, when carefully 
moistened and supplied with only sufficient to reduce it to a state 
of paste, the cement gave better results than when unduly charged 
with it. The best method is to apply the water by means of a 
nozzle at the end of a hose; this nozzle should be 6in. in diameter 
and well perforated. 

Mr. Grant gives the results of the tests applied at great length. 

Among other things, he says that after 370 experiments made 
with Portland cement, weighing 1121b. to the imperial bushel, 
gauged neat and with different proportions of various sand, he 
found the stuff bore the following breaking weights:—At the end 
of a week, 558°51b.; at twenty-eight days, 784°5 1b.; at the end of 
six months, 960°81b.; and after twelve months, 1,009°8lb. Mixed 
with an equal pe of clean Thames sand, the breaking 
weight at the end of a week was 190°7 lb.; at twenty-eight days, 
373°5 lb.; at six months, 603°21b.; and at twelve months, 724 lb. 
It will be seen by these tests that the strength of the neat stuff is 
34'1 per cent. at the end of a week; at one month, 47°6 per cent.; 
at six months, 62°38 per cent.; and at twelve months, 71°7 per 
cent. When mixed with Thames sand in the proportion of one of 
cement to three of sand, the breaking weights were respectively:— 
62 1b., 108 1b., 308°1 Ib,, and 371°1lb. These last show the strength 
of cement and sand in the proportion of one to three as follow:— 
After one week, 11°‘l per cent.; one month, 13°8 per cent.; six 
months, 32°l per cent.; and at the end of twelve months, 36°7 per 
cent. When mixed with the same sand, in the ratio of one to 
four, the breaking weights at the end of one month was 90°5]b.; 
six months, 1491b.; and at twelve months, 198°2 Ib., or 11°54, 
15°5, and 19°62 of the strength of the neat cement. 
. ain, when mixed with the same sand atone to five, the break- 
ing weights were, at one month, 43 Ib; at six months, 122°51b.; 
and at twelve month, 2044 Ib., or 5°48, 12°75, and 20°24 per cent. 
of neat cement. In experiments made with the same cement, and 
another sample of sand from the Thames, the results were that 
the breaking weights at the end of a week, 2138 lb.; at a month, 
418 Ib. ; at six months, 614°51b.; and at twelve months, 7579 lb., 
or from 2 to 12 per cent. more than the first case. 

The results of 960 tests of the breaking weight of Portland 
cement, weighing 112 lb. to the bushel, gauged neat, and also with 
different proportions of clean sharp sand from Thames, pit, and 
loamy, may be stated thus:— When gauged neat, the cement bore 
the following breaking weights, viz.:—At one week, 445°01b.; at 
one month, 679°9 lb.; at three months, 877°9 lb.; at six montlis, 
978°7 lb.; at nine months, 995°91b.; at twelve months, 1075°7 Ib. 
Thus, in three months, according to Mr. Grant, the cement bore 
about double the strain it did at the end of a week, and at the end 
of twelve months 241°70 per cent., or nearly twice and a-half the 
strain it bore at the end of a week. These results were found to 
agree in the main with those of the former experiments. Although 
the cement seems to have been slower in setting, the breaking weights 
being at the end of 4451b, against 558°51b., but overtaking the 
first at the end of six months, and at twelve months being 1075°7 
against 1009°8 lb., or having 65 per cent. greater strength. 
When mixed with clean Thames sand in the ratio of one to one, 
the breaking weights are as follow, viz.:— 
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neat cement. 
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When mixed with twice the proportion 


of sand the breaki 
weights are— ny e breaking 
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When mixed in the proportion of one of cement to three of sand 
the breaking weights are— 
Per cent. of the 
Ib. strength of 
neat cement. 
a iweka ait wea... 6S 
» 1 month 580 
» %&months 135°5 
ose ea 232°4 23°74 
is eee’ 320°6 29°90 
When mixed in the proportion of one of cement to four of sand 
the breaking weights are:—At one month, 32°5 lb. ; at threo 
months, 109°0 Ib.; at six months, 157°0 lb.; at twelve months 
221°6 lb, When mixed in the proportion of one of cement to five 


» 0 ” 


of sand the breaking weights are :—At one month, 21°0 Ib. ; at | 
three months, 83°51b.; at six months, 95°51b.; at twelve months, | 


122°3 Ib. 
The foregoing are only a very sinall selection from the immen: 
number recorded by Mr. Grant. With a view to ascertain, if oo 


sible, the age at which cement, mixed neat, and with sand, attains | 
its greatest strength, Mr. Grant made 300 experiments; but up to | 


this we have only the result of three years. He has given 160 of 
these in his paper. The cement used in these experiments 
weighed 123!b. to the imperial bushel. The breaking weights of 
the neat cenx are :—At one week, 817'l lb.; at one month 

935°81b.; at three months, 1055°9 1b.; at six months, 1176°6 Ib.: | 


at nine months, 1219°51b.; at twelve months, 1229°7Ib.; at two 
years, 13249 lb. The same cement, when mixed with an equal 
proportion of Thames sand, broke at the following weights :— 
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The proportionate strength of cement and sand increases, it will 
be perceived, between three and twelve months, at the rate of 
2 per cent. every three months, but in the course of the second 
year only 1°38 per cent. per annum. 

In comparing the strengths of Keene’s and Parian cements, we 


find :— 
Breaking weight. 

Keene’s ie months in water) ... 508°8 Ib. 

os out of water) ... ‘5 Ib. (or 41 per cent, more). 

Parian (3 months in water) .,. 521 Ib. 

>, (out of water) .-- 853°7 Ib. (or 64 per cent. more). 
Portland cement on its bed bears a crushing weight of 47 tons on 
an area of about -40in. square, equal to 2,631 lb. per inch, and 
against its bed it bears somewhat less. Bramley Fall bears 
914 tons, equal to 51'221b. per square inch, or nearly double that 
of Portland; and against its bed it bears 52% tons, or 2,953 Ib. per 
square inch, 

Very strong ‘Portland cement is heavy, of a blue grey colour, 
and sets slowly. Quick-setting cement has too large a proportion 
of clay in its composition, is brownish in colour, and turns out 
weak, if not useless. The cleaner and sharper the sand is the 
better, as the strength will be greater, and when gauging the 
stuff the less water used the stiffer will be the compo. e water 
may be either salt or fresh, but it must be clean, or dirt will 
eventually ‘‘ purge.” 

We have seen lately two houses built entirely of cement con- 
crete in the ratio of one of Portland cement to eight of gravel, 
and certainly the walls — a better appearance than those 
beside them built of brickwork, and will last much longer. They 
are built at Bexley Heath, with ‘‘Tall’s patent apparatus,” and 
possess iar advantages in requiring only one coat of fine putty 
inside and one thin coat of fine cement outside, thereby proving 
beyond a doubt that Portland cement, if properly used, may in 
many cases take the place of bricks. Mr. Grant has shown that 
bricks made of Portland cement are as strong, at from six months 
to nine months, as the best quality of Staffordshire blue-bricks, 
or similar blocks of Bramley Fall-stone or Yorkshire landings. 
Also that bricks made of four or five parts of sand to one part 
pt napaaay cement will bear a pressure equal to the best picked 
stocks, 

We find that men of great practical experience agree in stating 
that Portland cement sets better in salt water than in fresh—a 
fact worth knowing, as the use of concrete in deep-sea construc- 
tions will now become the general practice with the profession. 
Mr. Hemans, C.E., says that engineers in land are timid in 
the use of concrete. But we cannot agree with him on this point, 
as we are aware of some splendid pieces of construction executed 
in even lime concrete. In the professional papers of the corps of 
Royal Engineers the details of works in concrete for the river 
walls at Woolwich and Chatham, where the stuff is composed of 
Aberthaw lime and ballast, was formed into blocks, and which, 
when hard, were lowered into their beds, prove that concrete must 
be The proportion for these blocks was one of lime to seven 
of ballast. How much better, then, would the work have been 
if made of Portland cement in the ratio suggested by Mr. Grant? 
At Dover the cement used in the was tested carefully, and in 
the opinion of Mr. Druce the action of salt water had not in the 
least deteriorated its strength. This gentleman tells us that where 
currents prevailed cement in liquid concrete, from its slow setting 
property, was liable to be washed away ; but after it had once set 
it was not affected in any way by them. Portland cement has 
been used for various purposes, even for making a joint between 
iron and iron, under a 90ft. head of water, by Mr. Rawlinson, C.E., 
and proved competent to keep out a quicksand. 

The French engineers have also applied tests to the Portland 
cement, which, for the sake of comparison, might be given as 
follows :—Specific weight, 1,200 kilogrammes per metre cube, or 
103 lb. per imperial bushel ; tensile strain, tried on bricks with 
the same sectional area employed by the Board of Works, viz., 
2°25 square inches. Neat cement, 2 days, 64 kilogrammes, or 
140 lb. per brick ; 5 days, 128 kilogrammes, or 280 Ib. per brick ; 
30 days, 240 kilogrammes, or 530 lb..per brick. Cement one part, 
sand two parts—5 days, 64 kilogrammes, or 140 lb. per brick ; 30 
days, 128 kilogrammes, or 280 lb. per brick. 

Some experiments made by Mr. Carleton Baynes, on cement 
weighing 1141b. to the bushel are so excellent that we give them 
as further proving the truth of Mr. Grant’s mode of testing. The 
bricks were immersed for periods varying from one to seven days, 
one being broken each day. After one day in water the breaking 
weight was 2751b.; after two days, 2651b. (owing to a fracture in 
the mould); after three days, 520 lb.; after four days, 580 1b.; after 
five days, 570 lb.; after six days, 7651b.; after seven days, 890 Ib, 
Mr. Baynes considers cement weighing 112 1b. tothe bushel would 
be a much better article than that weighing 123 lb., on account of 
the slowness of setting of the latter. Hard burned cement is not 
generally useful, and in tide work a slow-setting cement is not 
desirable, 

Mr. Bazalgette give his decided opinion that the use of Port- 
land cement will become a sine qué non of engineers, and bears 
the highest testimony to the care taken by Mr. Grant in making 
his numerous tests. We, therefore, have evidence from’ the most 
eminent engineering authorities, that Portland cement, when pro- 
perly used, will supersede brick. Again, Mr. Scott Russell states 
that Portland cement has been extensively employed in the insides 
of ships, to preserve the iron from corrosion, and after eighteen 
years’ use he has seen Portland cement dug out of an iron ship, 
when the red-lead paint and the skin of the iron were as sound as 
on the day they were put there. The question of cost will naturally 
arise, and the public ask—‘‘ What is the relative cost of lias lime- 
mortar of first quality and Portland cement compo. or mortar?” 
First-class mortar used at the Liverpool Docks, cost from 9s. 
to 10s. per cubical yard. Again, at the London Docks,* itis stated 
that the nett cost of the first quality mortar was 14s. 3jd. per cube 
yard, and for second quality, 12s. 9d. Portland cement, in the 
proportion of 1 to 1, cost 25s. per yard cube; in the ratio of 2 to 1, 
18s. 3d.; of 3 to 1, 15s.; of 4 to 1, 13s.; and of 5 tol, 11s. 6d. per 
yard cube. 

Although leaving this important subject for the present, we shall 
return to it and give some recent experiments on cement concrete, 
which are being made by an eminent engineer, Mr. W. Rankin. 
The question involved here is not so much one of high quality or 
low quality as the adaptation of different classes of material to 
various sorts of work; different works demanding different quali- 





ties of cement. : 

Where a long time could be given for the induration, a slow- 
setting cement might be advantageously used, but for tide work 
and water work generally, as well as for the ordinary building pur- 
poses, medium burning, fine grinding, and rapid induration are 
preferable to the slow induration and the coarse grinding, which 
are the practical concomitants of the heavily-burnt cement. 





THE Lancaster Gun.—We hear that a twelve-ton gun is now 





being made at Woolwich; so that the Government is at last begin- 
nit ig to fully test this system of rifling. 





* Robertson on “ Hydraulic Mortar.” 





WooLwicH ARSENAL.— Much additional and auxili i 
received from Leeds has been erected, during Pagan ¢ magne of 
in the royal gun and the laboratory de ts of 
Woolwich Arsenal, for the of facilitating the boring and 
completion of a stipulated number of the 12} ton guns during the 
present financial year, ending in March next, and also for the pre- 

ition of the Boxer i The consequent employment of a 
number of available men and lads overthe age of thi years 
has had the effect of relieving much distress, and also of clearing the 
public thoroughfares of Woolwich and Plumstead, usually crowded 
with the idle and workseekers, many hundreds of whom are now 
engaged night and day in the arsenal to hasten the completion of 
the work in hand. The contracts will not be completed until the 
close of the financial year. 

TRANSMISSION OF SOUND THROUGH WATER.—The Committee 
of the British Association on this subject (for which a further 
grant has been made this year) first repeated M. Colladon’s experi- 
ments, substituting for the bell he employed cylindrical bars of 
steel from 6in. to 8in. in length, and from one to one and three- 
| ag inches in diameter. These experiments, which were made 

or the real purpose of ascertaining if the system could be used as 
fog si , took place at the Polytechnic Institution, and subse- 
quent’ te the ornamental waters of the Regent’s Park. Employ- 
ing Colladon’s ear trum the sounds were very distinctly heard, 
and the sounds through the air were separated from them by a 
distinct interval even at this short distance. The character of the 
sound was, however, very different in the two cases, that trans- 
mitted through the water being more abrupt, though in both cases 
they were mere blows or impulses, as the method of excitation was 
not intended to produce continuous musicalsound. The attention 
of the committee was not directed to the production of musical 
sounds under water. Those which appe; to be most available 
for this purpose were Cagniard de la Tour’s Syren, and pipes or 
whistles in which the vibrations were caused by currents of water 
in masses of the same liquid. When limited volumes of water 
were employed powerful sounds were obtained in both cases, but 
in large reservoirs they met with an unex difficulty; for it 
was found that musical sounds which could be heard through con- 
siderable distance in air became totally extinguished at very short 
distances from the point of origin in water, even when sounds 
were produced with considerable intensity in a confined vessel, as 
a “ or tub. When the vessel was plunged in a large reservoir 
the sound communicated to the air, which was powerful before, 

e remarkably deadened, and the intensity was more 
diminished as the instrument was placed at a greater distance 
beneath the surface of the water. The rapid extinction of musical 
sounds in water renders it almost hopeless to employ them for 
communicating si in that medium. The committee propose 
to revert to experiments similar to those of M. Colladon, and con- 
fine themselves to the transmission of shocks or impulses com- 
municated to bars and plates of metal of various form and dimen- 
sions. Dr. Gladstone supplemented the report by observing that 
he had repeated the more important of these experiments in the 
sea at Eastbourne. He and his children had taken two boats when 
there was considerable movement on the surface, and the sounds 
were produced from one boat while they were listened for from 
the other. The anocultator employed was a sort of trumpet, across 
the mouth of which a membrane of india-rubber was stretched. 
Musical sounds were almost immediately stopped, while an iron 
bar struck longitudinally could be heard at a very great distance. 
In reference to the use of these sounds as fog signals, the original 
purpose of the committee, much would depend on what other 
sounds may interfere. Sounds produced in the air scarcely find 
their way into water; the reflection from the surface is-generally 

ect; even the paddle wheels of steamers in the Thames pro- 
uced little noise under water; but at Eastbourne observations 
were made on the breaking of waves on the shingle, and it was 
found that it was necessary to go far from the shore before the 
rattling of the stones against one another was lost. This noise, 
like most others produced under water, resembled a series of 
=~ ticks, totally different from what is heard through 
the air, 

THE THAMES EMBANKMENT—TEMPLE GARDENS TO BLACK- 
FRIARS BRIDGE.—The drawings and plans for the section of the 
Thames embankment between Temple Gardens and Blackfriars 
Bridge have been just completed by Mr. Bazalgette, and tenders 
for the construction of the works are invited. Unlike the other 
portions of the embankment, this section will be constructed on 
arches, so as to admit of the passage under it, to docks between 
the roadway and the shore, of barges and lighters. The entire 
length of this portion will be 855ft. A subway for laying gas and 
water pipes, and electric yey is to be formed within the 
work, and a paved carriage and footway are to be provided on the 
embankment. The foundations of the viaduct are to be formed 
of cast iron caissons filled with concrete, carried down to a level 
of 21ft. below ordnance datum and left in permanently from that 
level up to 6ft. below datum. When these have been filled to 
the required level, the upper portions above the concrete are to 
be removed, and upon the spaces between them, when arched 
over, the piers are to be built. The arches are to be 
strengthened by bar iron. The _ are to be carried up to an 
uniform level of lift. above ordnance datum. They are to be 
of cellular construction, the outer walls of brickwork in cement, 
faced with granite; the cells to be filled in with Portland cement. 
There are thirteen arches, elliptical in form and of various spans, 
to accommodate the rising gradient of the roadway. The largest 
of these arches will be 80ft. span, and they are to be of granite 
with spandril walls of brick in lias lime mortar. The interstices 
in the spandrils, and over the arches, up to the underside of the 
paving, are to be filled in solid with lias lime concrete. The 
arch stones are to have chamfered joints on the face of the work. 
The ‘‘ subway” is to be carried beneath the centre of the roadway, 
and through the arches of the viaduct, supported by sub-arches of 
granite, springing from the same piers as the main arches. The 
internal dimensions of this agen bone to be 7ft. 6in. in height 
and 9ft. in width. Where the subway passes through the main 
arches of 80ft. span it will be formed of wrought iron, the sides 
being formed of plate girders, and the floor of arched wrought 

lates, carried by cross girders, and at these parts the subway will , 
be 6ft. high and 9ft. wide. The roadway over this portion will be 
carried by brick segmental arches. The main arches will be sur- 
mounted on both external faces witha handsome solid granitemoulded 
string course, carrying a parapet with boldly-designed moulded base. 
The carriage way is to be formed of Aberdeen granite cubes 7in. in 
depth and 4in. wide. The footway is to be formed of York landings, 
no stone of which is to bé of lessarea than 5ft. Among the conditions 
of the tender is one providing that all coins or other articles of 
antiquity or value that may be discovered in the course of the 
works are to be delivered to the Board of Works. The embank- 
ment passes by an easy curve, to the level of Bridge-street, 
Blackfriars, where the line of roadway will be continued by the 
new street to the Mansion House. No arrangement is le in 
these plans for the construction of the section of the Metropolitan 
District Railway, which will pass along the embankment on the 
north side, nor for any portion of the low-level main-drainage 
scheme. Both of these works will form the subject of future 
consideration. The general design of this section of the embank- 
ment is bold, simple, and in every respect adapted for this great 
and important undertaking. The works on the other sections of 
the cubunhnent, which have been for the past few weeks partially 
suspended, have been resumed with renewed activity, ditional 
stonemasons, bricklayers, and other mechanics, and a e number 
of labourers, having been set to work. The filling-in of the space 
between the outer or river wall and the shore is approaching com- 
pletion, and the construction of the wall on either side of the 
Waterloo Bridge progresses favourably, and in several sections the 
superstructure and balustrades are completed, and the new steam- 
boat piers at Westminster and Waterloo Bridges are in an 
advanced state,—Railway Nes. 
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RAILWAY MATTERS. 


Power to make a line of railway from Worcester to Tenbury 
has received the sanction of Parliament. 

Tue Melbourne and Hobson’s Bay directors report an increase 
of 20 per cent. in the goods traffic of the past half-year. 

THE Metropolitan Railway Company was on Tuesday adjudged 
to pay £5,950 to Major McGregor for a garden at Kensington. 

THE Caledonian Company are about to pay a dividend of 7} per 
cent., and the directors take credit for the careful management 
which has gradually led to this result. 

Mr. THomson, the new manager of the Northern of Buenos 
Ayres Railway, has introduced considerable economy in the 
management. 

Aw old gentleman attempted to cross the line at Lockerbie a 
few days ago when the train came suddenly and — up and he 
was knocked down and so mangled that he shortly di 

TuHE enlargements of Crewe station are rapidly progressing, and 
the once admired stucco and carving will shortly give place to a 
more spacious structure of honest but very handsome brickwork. 

PASSENGER traffic will be discontinued on the Fienham and 
Little Bytham line next month, by order of the trustees of the 
estate of Lord Willoughby de Eresby. Goods, cattle, and mineral 
traffic will, however, be continued as heretofore. 

A FEW days ago, whilst the parcels porter at Warrington for an 
instant laid down an armful of parcels on the platform to receive 
a second batch from the guard, a valuable packet of watches was 
carried off from the first lot, and has not been recovered. 

Tue tunnel under the Alps has reached 2,321 metres in length 
on the French side, and 3,470 on the Italian. The quartz rock 
becomes harder as the work proceeds. At the present rate of 
progress nearly five years will be required to complete the work. 

Iv is at last announced that the Great Western directors have 
determined to lay down the narrow gauge from Whitland to 
Carmarthen, from the Ely Valley to Newport and Cardiff; and 
the Hereford, Ross, and Gloucester is to be converted into a 
narrow gauge line. S 

THE Monmouthshire Company are about to pay a less dividend 
than usual, as, the chairman alleges, because they have deter- 
mined to apply £5,000 to the re-laying account, but. as a share- 
holder alleges, through the purchase of the Brecon Canal at an 
annual loss of £3,700. 

A concesston of a line from Berlin to Stralsund has been 
definitively accorded to an Anglo-Prussian company, represented 
by Messrs. W. Wolff, Lceowe, and Otto Hubner, at Berlin. The 
capital —12,000,000 thalers—is to be composed half of ordinary 
and half of preference shares. 

Ir is believed favourable progress is being made with the investi- 
gation of the affairs of the London, Chatham, and Dover Railway. 
The majority of the committee are sanguine that, with the for- 
bearance of creditors, they will be able to place the undertaking 
shortly on a much better footing. 

‘THE coroner's jury have found as their verdict that the accident 
which happened a few days ago to an excursion ‘train in Carnar- 
vonshire was caused by a stone being wilfully placed on the rails, 
but that by whom it was so placed there was no evidence to show. 
They also exonerate the railway officials from all blame in connec- 
tion with the disaster. 

THE committees appointed by the Caledonian and North British 
boards have not only met, but they have concluded an armistice, 
which is to endure for one year. The object of it is to prevent 
any active hostilities in the next session of Parliament, and to 
give time to those committees to make an agreement which may 
be mutually beneficial and fair to both. 

THE present state of negociations lead the Midland Great 
Western directors to hope that shortly they will be able to ¢on- 
ciude an arrangement for through booking twice daily over this 
company’s line and the lines of the Irish North-Western and the 
Ulster Companies. The directors have concluded a contract for 
five years with the Post-office to carry the mails over their whole 
system, 

HER MasEstY’s GOVERNMENT have agreed to give the Imperial 
guarantee for a sum of £4,000,000 to be raised on the security of 
the revenues of the Confederated British colonies in North 
America. Of the sum to be thus raised £3,000,000 is to be applied 
to the construction of the long-talked-of International Railway 
between Halifax and Quebec, or rather to the junction of that 
line with the Grand Trunk at Riviere du Loup. 

THE working of the Scottish Central line since it has been in- 
corporated into the Caledonian system has, in the opinion of the 
directors, proved eminently successful, and has realised all those 
advantages which they expected to arise from it. Consequently 
the directors regard with feelings of increased confidence and satis- 
faction the acquisition of the Scottish North-Eastern, which had 
recently been sanctioned by Parliament. 

AN extraordinary general meeting of the Isle of Wight Company 
was held on Friday, in compliance with a requisition signed by 
twenty shareholders, to receive the report of the committee of 
investigation, to remove the present directors from office, and to 
appoint others in their stead. The company’s solicitor declared 
the mecting illegal, and it was adjourned till October 6th, then 
to meet at the Pier Hotel, Ryde. 


OnE section of the Mount Washington Railroad has been 
successfully tried. The grade of this section is 1,700ft. to the 
mile. The line of the road is from the White Mountain House, 
about ten miles from the Crawford House, to the top of Mount 
Washington. The greatest rise is 1 to 3, the average rise 1,300ft. 
to the mile, and the highest point 6,285ft. above the sea-level. 
The road will cost 100,000 dollars, and will be completed next 
summer. 

Tue Neath and Brecon line was formally opened last week amid 
great rejoicings. The total length of the railway is thirty-three 
miles and a quarter, commencing by a junction with the Vale of 
Neath, and having its terminus at Brecon. The line opens up a 
rich mineral district hitherto only partially developed, owing to 
the want of adequate facilities for the conveyance of the coal, 
iron, lime, &c., to the various markets of the country, and it will 
also serve as a through route from South Wales to Liverpool and 
Manchester. 

THE terms of the arrangement fora lease in perpetuity of the 
Tenbury line to the London and North-Western and Great 
Western Railway Companies jointly has been concluded. Under 
this arrangement the shareholders will receive the following 
dividends :—-For the year ending 30th June, 1867, £2 10s. per 
cent.; for the two years ending 30th June, 1868, and 30th June, 
1869, £3 per cent. per annum ; for the two years ending 30th 
June, 1870, and 30th June, 1871, £4 per cent. per annum; in 
succeeding years in perpetuity, £4 10s, per cent. per annum. 

THERE will shortly be in working in Italy 5,234 kilometres 
(five-eighths of a mile each) of railway. Besides the completion of 
the Venetian lines, which will be terminated in a few days as far 
as the borders of Illyria, and the 302 kilometres recently finished 
in the valley of the Tiber and the Arno, that is to say, Ancona, 
Orte, and Monte-Varchi-Torricella, within two months there will 
be opened to the public 317 kilometres of new line, namely, those 


NOTES AND MEMORANDA. 
ENCKE’s comet requires 1,200 days to complete its course. 
THE greatest artificial cold ever produced is —91 deg. Fah. 
a mean annual quantity of rain that falls at the equator is 


Durrne the conversion of ico into water, 140 deg. of heat are 
absorbed. oo ERA. ea mt ve 

Over thirty million pounds ‘of tea are annually consumed in 
the United States. 

No fourpenny pieces have been coined since March, 1865. Half- 
crowns are no longer coined. 

THE explosive force of closely confined gunpowder is six and a- 
half tons to the square inc’ 

HuMBOLDT found oceanic shells on the ridge of the Andes at an 
elevation of more than 15, L00ft, 

Heat rarifies air to such an extent that it can be made to occupy 
5,550 times the space it previously filled. 

Iris stated that soap manufactured from coal oil is a better 
remover of dirt than that ordinarily used. 

THE amount of tobacco grown in the United States in 1850 was 
199,736,336 Ib., and in 1860, 429,364,751 lb. 

THE quantity of water now supplied to the metropolis by the 
different companies is nearly 100,000,000 gallons daily. 

EXPERIMENTS are still in progress which may possibly lead to 
the substitution of cast steel fasels for those now employed in 
the Enfield rifle. 

On the southern declivity of the Himalayas the region of 
perpetual snow descends to a zone of not more than 11,700 or 
12, t. of elevation. 

THE comet of 1811 requires a period of 3,065 years to accom- 
plish its journey; Encke assigns a period of upwards of 8,800 
years to the one of 1860. . 

THE water supplied by the East London Water Company con- 
tains 0°40 grains of organic matter per gallon; that of the New 
River Company, 0°20 grains. 

THE violence of the expansion of water when freezing is sufti- 
cient to cleave a globe of copper of such thickness as to require a 
force of 28,000 lb. to produce a like effect, 

Common phosphorus bears for twenty or thirty seconds without 
es the action of radiant heat at a focus where, in a second, 
platinised platinum is raised to a white heat. 

THOUGH common salt, when mixed with animal substances in 
large proportions, arrests decomposition, when used in small 
quantities it considerably accelerates putrefaction. 

In 1860, 27,853 recruits were examined at the headquarters of 
the recruiting districts for the army, and 7,128 of them, or 250 
per 1,000, were found to be unfit for military service. 

In 1865 the total coal product of the United States was 
17,417,617 tons, of which amount Pennsylvania productd 13,444,704 
tons, leaving all the other states to supply only 3,972,913 tons. 

M. IstporE PrerRE lately read, before the Academy of Sciences, 
a paper on the laying of corn. He suggests that silica should be 
supplied to the soil and then to the corn, so that the straw would 
be further strengthened. 

BIELA’s comet presents the first certain instance of the orbit of 
a comet intersecting that of the earth. When the passage of the 
comet took place on the 29th of October, 1862, the earth was 
quite a month in time from the point of intersection. 

A MIssouRI paper announces the discovery of a new oil in Pike 
county. It is obtained from bituminous shales, and from tests 
made it appeared to be richer than petroleum and non-explosive; 
one hundred pounds of shale yielded three gallons of oil. 

Or the Chelsea water, 100,000 Ib. contain 28 Ib. of solid matter. 
of which 1°521b.. of organic. and other matters are driven off by 
incineration, Of the solid matter, 16‘1]b. are carbonate of lime; 
of which 9°1 are got rid of by boiling, and 70 1b. remain. ; 

Goosk quills when first plucked are soft and tough. To prepare 
them for pens they are first dried in hot sand, which shrivels the 
outer skin and the inner pith. They are then dipped in a hot 
solution of alum, or in diluted nitric acid, which hardens them. 

Tue water of the pump in Bishopsgate-street, by Dunning’s- 
alley, contains more organic and other volatile matter than any 
of the other public pumps, viz., 9°07 grains per gallon. That 
from the pump in Milton-street, Oripplegate, contains 8°34 grains. 

THE depolarisation of the Northumberland was accomplished in 
a few hours by means of two Grove’s batteries of five cells each 
and two electro-magnets. A compass may now be carried round 
the ship within four feet of the plates without being appreciably 
affected. 

In the comet of 1618, as in that which has a period of revolu- 
tion of three years, Hevelius saw the nucleus lessen at the peri- 
helion and enlarge at the aphelion of the comet. This remarkable 
phenomenon, which had long remained unheeded, has since been 
observed by Valz, at Nismes. 

THE use of neutral sulphate of alumima for purifying water has 
been patented. Its action depends upon the presence of carbonate 
of lime in the water to set free hydrated alumina. Beyond con- 
verting carbonate into sulphate of lime no new salt is introduced, 
while organic matter is carried down by the alumina. 

Or petroleum tle total product of the United States in 1865 
exceeded two millions of aaa allowing forty-five gallons to 
each barrel. All this, with the exception of less than 120,000 
barrels, was the product of Western Pennsylvania. Thus far this 

ear the foreign exports of petroleum amount to more than 
$4,500,000 gallons. 

ENCKE has discovered the existence of a comet having so short 
a period of revolution that it always remains within one planetary 
system, and even reaches its aphelion between the orbits of 
Jupiter and of the small planets. The eccentricity of its orbit is 
0'845; that of Juno, which has the greatest eccentricity amongst 
the planets, being 0°255. 

In the various recruiting districts the rejections per 1,000 
amounted in Glasgow to 43 per cent.; Belfast, to 42 per cent.; 
London, to 33 per cent.; Bristol, t0 20 per cent. The rejections 
amongst the Scotch are 31 per. cent; Irish, 25 per cent. ; lish, 
24 per cent.; Welsh, 23 per cent, Two-fifths of all rejections 
were for causes indicating general had health; one-fifth for causes 
which woyld affect the soldier’s power of marching. 

M. CHEVREUL pall oy of white lead and water and another 
of white lead and li oil, and placed them in separate tubes. 
Above the oily paste he placed water, and above the watery paste 
oil. The oil in the latter case sed the water, but the water 
did not displace the oil in the former. Inthe ree experi- 
ments with clay and kaolin it was found that water would in each 
case drive out the oil, but the oil could not displace the water. 

THE comets of 1811 and 1860 recede to a distance ively of 
33, 600 and 70,400 millions of miles from the sun. At these dis- 
tances the attractive force of the sun still subsists ; but whilst the 
motion of the comet of 1860 at its perihelion is 212 miles in a 
second, or thirteen times greater than that of the earth, its velocity 
at its aphelion is searcely ten feet in a second, being only three 
times greater than that,of our most sluggish E: rivers. 

AN improvement in fire wey n recently tested by H. 
J, Joh of Providence, U.S., object of which is to retain 





of Pavia and Cremona, Brescia, Messina, and Catania, the Pp 
tion of the Aretima and Ferrara and Rovigo, which includes the 
temporary bridge over the Po. Within a month Florence will be 
directly united by railway; on the one side with Rome and 
Naples, and on the other with Venetia and the Frioul; the 
working of the Italian railways will then begin to acquire a 
perfectly organic character. They will have for basis two great 
es without interruption. 





the water in the hose at full pressure when the engine ceases 
working, . A faucet is attached to the nozzle, which shuts back 
the water whenever desirable, and the extra pressure operates 
upon a delicately-adjusted valve, in an attachment to the engine, 
and which in fact becomes a of it, which opens and permits 
the water to flow back into the engine. This relieves both hose 
and engine from any extra pressure, 





MISCELLANEA, 

THERE are rival processes for making an enamel paint from 
india-rubber. wea 

Mr. STan¥orD has just published a very excellent and unusually 
large map of Africa. 

A TRAIN drawn by a locomotive on the common roads hes re- 
cently arrived at Paris. 

An American engineer has just invented a simple machine 
for shelling peas and beans. ; pain 

THE Belgian Moniteur announces that M. Chassepot has 
patented his new musket in Belgium, 4» 

THE very latest novelty in Fretich ‘oyster 
duction of the American horse-shoe oyster’ \ 

Twenty-two more houses in’ the Holborn Valley are to be 
immediately demolished. Tait 

On Friday night a labourer fell: ftom a plank on the Thames 
embankment into the mud and lost his life. 

A Live of steamers has e's naguaamha run between New 
York and the ports of Northera, Hurope. 
THE Prussian Government, has. to build a bridge on the 
Elbe between Hamburgh and A arg 


culture is the intro- 


THE African slave markets afe,so crowded that the prices are 
now unusually low, averaging from 24 to 60 francs a 
ENERGETIC efforts are being made to improve the present water 


supply of London in quantity, quality, periods of supply, and price. 

A MEETING was held on” day evening at the Whittington 
Club, for the purpose of a co-operative institution in 
London. ee el 

A BrussExs journal states that ‘five ‘hutidred English and three 
hundred French are ‘expected at the ap i 
Belgian national rifle meeting.’ " 

Mr. WEEKEs’s bust of Mulready, a memorial 
mostly subscribed for by artists, has been placed in 
hall to the National ery. 

Sr. CLEMENT'S Gpeneee has this cue 5 borne -_ a few 
fragrant flowers. Now an attempt is being made to plant St. 
Paul’s Churchyard with flowers also, 

A BRIGADE of volunteers for saving life from shipwreck has been 
formed on the Tyne with excellent results, It is proposed to 
extend the movement to other places on the coast. 

CARLISLE has honoured itself by celebrating the centenary of 
the birth of one on whose labours may be said to be founded all 
modern scientific chemistry— John Dalton. 

A commission has been sent to Europe from Peru by the last 
mail charged with making arrangements for establishing a tele- 
graphic line across Ecuador, Peru, Bolivia, and Chili. 

AN exhibition of hops, of beer, and of everything relati 
cultivation of hops and the manufacture of beer, will be 
Dijon, at the Hotel de Ville, from the 10th to 15th October. 

Divers have now been at work for some time upon the wreck 
of the Bruiser. Their operations were interrupted last week by 
storms, but the value of the property recovered exceeds £1,000. 

PETROLEUM discoveries have been made, more or less, to the 
north-east of Jericho, in Tasmania; in D’Urville Island, Nelson 
Province, New Zealand; and on the river Coorong, in South 
Australia 

INTELLIGENCE has reached Paris of the discovery of a bed of cod in 
in the north of the Pacific Ocean, near Fox’s Archipelago. The 
fish are said to be abundant, and larger than heretofore caught on 
the Pacific coast. 

THE quantity of railway iron exported in the first seven months 
of this year reached 312,732 tons, as compared with 224,102 tons 
in the ee pe period of 1865, and 256,536 tons in the first 
seven monthe of 1864. 

THE Palace District Gas Company have just been deciding 
on their dividends on their different classes of shares varying from 
10 to 6 per cent. The consumers may possibly,think the company’s 
dividends better than their gas. 

THe death is announced of Mr. David Ramsay Hay, in his 
sixty-eighth year. The d was the author of many able 
works on decoration, and/on 7. ae of form and colour 
applicable to various of 

CARPENTERS and blacksmiths are in t demand at the Colum- 
bian mines at rates averaging from . to 40s. a-day, and the 
labourer, if careful, will in future years realise a competency far 
superior to that of the speculative gold miner. : 

THE Surrey Commercial Dock received in the current year up to 
the 3lst of August 681 wood-laden vessels of 256,751 tons, 585 
grain and seed vessels of 130,981 tons, and that the te of 
vessels of all classes was 1,640 in number and of 483,887 tons. 

DEAN STANLEY has given his sanction to a scheme for heating 
Westminster Abbey during the winter, and preparations are now 
being actively carried on for the reception of the hot-water 
apparatus. Four boilers are in course of construction for the 
purpose. 

THE effects of the ironworkers’ strike on the Tyne is being very 
severely felt by the families of most of the men, who are very 
ill-off, and some of them have been reduced to the degradation of 
begging for support, as the pittance they are getting from the 
Trades Union is very inadequate to their maintenance. 

Tue high tide of Thursday morning caused considerable damage 
to the works now being carried on at the entrance to No. 3 dock 
at Chatham Doc’ the cofferdam in course of construction for 
the —paet of the dock to admit of the double turret ship 
Monarch being laid down, receiving very serious injury. 

A TELEGRAPHIC message was received from Peterhead, late on 
Saturday evening, to the effect that the Alert had arrived from 
Cumberland Straits, with oy Bone of oil; that there had been no 
passage this season a, ville Bay; and that the steam 
whalers were all in Cumberland Straits clean in the middle of 
August. 

Amon the first effects of the Sanitary Act has been the closing, 
as unfit for human use, of twenty-three houses in M -court, 
Tooley-street, Southwark, the rty of lalen College, 
Oxf the “ managers” of which declined to act in the matter. 
The police magistrates have ordered the premises to be shut up 

il repaired. 
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Shoeburyness. They are to more than 
ever that ere. supeates to chige, and, Set Se bent seciortiies 
yet invented jare those made of ed iron, on the principle 

by Major Palliser. A shot of this description was sent 


through a target faced with 8in. plates of iron, and very much 
stronger than any ship afloat. 
THERE is at this time in course of construction, as an experi- 


ment and possible model, in the de ‘Roule, a house 
having nine storeys above the const tome, and, with basement 
and cellars, altogether eleven storeys. The house has no stair- 
case but a hydraulic lift, 
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BEFORE proceeding to describe other works. we will notice a 
few of the valves which are in use at the various pumping sta- 
tions. It would be useless to advocate the universal adoption of 
one particular type, as the conditions under which they are 
employed are so numerous that a single type would fail to fulfil 
all the requirements. Therefore the selection must be made as 
circumstances dietate; and a record of the results obtained 
with each will doubtless aid the engineer in making his deci- 
sion. The Cornish double-beat valve is the type most exten- 
sively employed in London both for suction and delivery ; and 
when sufficient area of water-way and white-metal beats are 
employed, very good results are obtained with it. When valves 
of this kind are employed the ribs at the top of the shed should 
be inclined a little from the perpendicular, that the water, in 
passing through the openings, may act on it in a similar manner 
as on the blades of a screw, to impart to the valve a gradual 
circular motion, which tends to keep the beats perfect and also 
prevents the formation of groves. With crank engines the 
velocity of the water through the same area of .water-way 
would be the same both for the suction and delivery; but with 
single-acting engines it would be greatest in the former case ; 
therefore the water-way should be larger. In order to obtain a 
large area in a given valve-box Mr. Husband has designed and 
patented a four-beat valve, which is now very successfully 
employed at many of the pumping stations. Its construction 
will be readily understood by reference to the engraving Fig. 5, 
which represents it in section. B is the inlet; the ribs are 
shown at A; the beats at D; and C is a stop to prevent its 
lifting too high. This valve revolves from the inclination given 
to the ribs, and thereby keeps itself in good condition. 

At the Kent Waterworks, Mr. Morris, the engineer, introduced 
a valve which is now almost exclusively employed by him, a 
sketch of which he has kindly placed at our disposal, as well as 
that of a relief valve, which we shall describe hereafter. Fig. 1 
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represents an eleva- U (Al 
tion of the valve : 
and Fig. 3 an en- 
larged portion of one 
of the rings. The 
valve is made of 
cast iron, the steps 
are turned and per- 
forated with holes, 
each jin. in dia- 
meter, on which is 
placed an endless 
band, 7jin. wide, 
and jin. thick, of 
india-rubber, which 
is fastened at the 
bottom edge by a 
clamp of round 
iron. Mr. Morris 
makes the collec- 
tive areas of the 
perforations one 
and a-half times the 
area of the pump. 
Those valves have 
proved very suc- 
cessful ; one has 
been in constant 
use for six years, 
and is still in good hh 
condition. At these Wile 
works we noticed a neat and compact arrangement made with these 
valves by employing one for the bucket and another for the de- 
livery valve, through the centre of which the bucket rod passes, 
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| The relief valve already alluded toisrepresented in sectionin Fig. 2, 
| cat ts enaployed at the ent S86 uarvice ‘main to pind 
facie to allow the surplus water to go into the reservoir. 
is a solid piston fitting loosely in the cylinder ; d is a pipe con- 
| necting the cylinder with the main; ¢ is a waste pipe Teading 
into the reservoir. ings are formed at c to convey the 
us water from the main to the reservoir. % ‘ 
linder a rises when the increases, on account 
of its being larger at a than atc, but on rising it admits water to 
the reservoir and thereby relieves the pressure, when it falls 
again by its gravity. The piston } performs the functions of a 
cataract, and prevents the motion taking place suddenly. With 
single-acting engines the bursting of the main would be attended 
pare | with serious consequences if no provision is made to 
retain the load on the engine. - For this purpose a balance valve, 
patented by Mr. Husband, is adopted‘ at the Battersea and’ at 
other works. It consists of a plunger passing through:a stuffing- 
box and attached to a'vaive in the main. - This plunger is loaded 
with a weight per-unit of‘ section equal to a unit‘of the ‘head, 
against which the engine pumps. “Thus, if the main bursts, the 
engine has still the same resistance to‘pump against. On refer- 
ence to: the eugraving, Fig.-4, A°is the plunger; B, the casing; 
C, guides; D, D, the valve; E, the stuffing-box; F, the’ inlet; 
G, the outlet; and' W, the’ weight. The weight is made in 
parts that it may be increased or:decreased at pleasure. 

By the kindness of the engineer for the Lambeth and Chelsea 
Companies we are enabled to place a description of these works 
before our readers. . 

_ Previous to the year 1852 the supply of the Lambeth Company 
was taken from the’ Thames at Lambeth; but ‘they were the 
pioneers. in- procuring water . above , tidal: influence, and in 
January-of that year’ commenced ‘to ‘supply from new works at 
Thames Ditton, by which the old works were. superseded. 

The Lambeth Waterworks Company .was incorporated 25 
George III., cap. 89 (1785), and they obtained further . legislative 
powers by 4-William.IV., eap. 7, subsequently established under 
the Act, 11 Vict., cap. 7 (1847). 

The water is taken from the river Thames, near. Thames 
Ditton, into filtering reservoirs, and -passed through gravel and 
sand to the engine wells. The engines consist of four double- 
cylinder or compound engines of Messrs. Simpson and Co.’s 
manufacture. The small cylinders are 28in. in diameter, and 
the large cylinders 46in. in diameter, and 8ft. stroke. The 
average boiler pressure is about 38 lb. per square inch. The 
steam is cut off at half stroke in the small cylinder, and ex- 
panded in the large. The nominal horse power is 650. The 
pumps of these engines are of the bucket and plunger descrip- 
tion. The bucket is 24in. in diameter, and the plunger 17in., 
and 7ft. stroke. Two duplicates of those engines are now in the 
course of construction. The length of pipes laid is nearly 300 
miles ; the principal main is 30in. in diameter, and conveys the 
water from Thames Ditton to a covered reservoir at Brixton, a 
distance of ten and a half miles. A duplicate main is about to 
be laid down. The reservoirs at Brixton comprise an area of 
about three acres, and they supply by gravitation the lower part 
of Lambeth and the adjacent parishes, through two 20in. and 
one 10in. main. 

At Brixton there are four engines by Messrs. Simpson and 
Co., two of which are of the annular cylinder type, high pressure 
and condensing, each 60-horse power. The two others are each 
30-horse power, single cylinder, condensing. The 60-horse en- 
gines pump the water between the 100 and 250 feet contours 
above the river, supplying Brixton, Dulwich, Penge, Beckenham, 
Streatham, Balham, Tooting, &c. The 30 horse-power engines 
pump the water to Norwood, and supply the neighbourhood of 
the Crystal Palace, and the hill districts in that direction. The 
mains from the Brixton engines are principally 18in. and 12in. 
in diameter, and are connected with three reservoirs at Streatham 
Hill, Selhurst, near Croydon, and Rock Hill, Sydenham. 

The Lambeth Company also supply the town of Kingston 
and the neighbourhood, and at Combe-hill they have a covered 
reservoir 160ft. above Trinity high-water mark. The quantity 
of water supplied is now 9,884,600 gallons per diem, to 36,374 
houses. The water rental of the company is £68,248 sterling, 

The Chelsea Waterworks supply is taken from the river 
Thames, at Seething Wells, Kingston-on-Thames. The Chelsea 
Waterworks Company is a very old corporation, and dates from 
1723. The first Act was the 8th of George I., cap. 26, and sub- 
sequently they obtained further powers, viz., Royal Charter, 
9 George I.; Letters Patent, 7 George II.; and another Act of 
Parliament, 49 George III., cap. 157—since established under 
the Act 15 & 16 Vict., cap. 156 (1852). The works were originally 
constructed at Chelsea, and the supply continued to be taken 
from that place until 1854. This company was the first of the 
metropolitan waterworks companies to introduce filtration. 

The water is passed from the river into reservoirs, and through 
filters of gravel and sand, and from thence to the engine wells. 
The engines consist of four double-cylinder, or compound engines, 
high pressure, and injection condensers, and two single cylinder 
condensing, all of which are by Messrs Simpson and Co. The 
compound engines have cylinders 28 and 46in. in diameter 
respectively ; the stroke of the latter is 8ft., and the nominal 
horse-power of the four engines is 650, and the average speed 
14 strokes per minute.. The, cylinders, covers, and bottoms are 
all steam jacketed. The pumps are of the bucket and plunger 
construction, with buckets 24in. diameter, and plungers 17%in. 
diameter, and 7ft. stroke. The small engines have cylinders 
20in diameter and 3ft. stroke, collectively 50 nominal horse- 
power. The pumps of those engines are also of the bucket and 
plunger type, with buckets 114in. diameter, and plungers 8in. 
diameter, with 2ft. stroke. 

Two duplicates of the large engines are now in the course of 
erection. 

The large engines are employed to pump filtered water through 
a 30-in. main to a covered reservoir at Putney Heath, which is 
64 miles distant from the pumping station, and covers an area of 
three acres. From this reservoir the water is supplied by gravity 
through two 24in. mains to the district. The reservoir is situated 
170ft above Trinity datum. The river Thames is crossed by an 
iron aqueduct, which has nine openings, the centre span being 
90ft. and 20ft. high in clear of high water. The other spans are 
each 60ft. wide. The small engines are employed to pump 
unfiltered water through a 15in. main to an open reservoir at 
Putney Heath, from which the water is supplied through a 12in. 
main to the district, for the purpose of street watering and other 
uses. 

The quantity of water supplied is now 8,284,100 gallons per 
diem to 26,463 houses. 

The water rental of the company is £64,302. 





THE DUNDERBERG.—This great ship, which was intended to 
whip all creation, was tried the other day with indifferent results 
as regards speed. It appears, too. that after all she is plated with 
but t and a half inches of armour. The Yankees are tired of 
her. She has been long on the stocks, cost much money, and is of 
no use. Much mendacity too has been wasted over her. There- 
fore, all things considered, the American press is delighted to hear 
that Prussia is negociating for her purchase. 
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ON THE COUNTERBALANCING OF WINDING 
ENGINES.* 


By Mr. Joun Dactuisn, C.E. 

Ir will be readily apparent, on a consideration of the subject» 
that the working strain on any winding engine, not fitted up with 
some — = ing a : tus, must many goaely at di 
stages wing, this is especially the case in deep pits, 
where the weight of the rope itself ently exceeds that of the 
load to be drawn. This seems so -evident that observation 
need hardly be drawn to it, and yet, in practice, the system of 
regulating the load on the engine by coun cing apparatus 
is as yet the exception instead of the rule. It is pro in the 
present paper to give a description of the counterbalances now in 
use, and then at some le to consider the action of the different 
systems, more especially that of the most usual method of counter- 

cing weights descending in a staple. 





The annexed diagvamst{ are made by- marking off on the hori- | 
zontal line the work done in feet, and on the vertical line the 
strokes from the setting away at the bottom of the pit until the 
load is brought to the surface. 

The writer wishes it to be understood that he does not intend 
these diagrams to represent the actual work done by the engine, 
to arrive at which other resistances would require to be taken 
into consideration; but the diagrams represent the different 
systems of counterbalancing engines in such a manner as to be 
thevonghiy reliable for comparison and for judging upon the merits 
of each system. 

A very good system of counterbalancing engines for shallow 
pits, and one much used formerly in Northumberland, is the 
application of a pendulum with a heavy weight at the lower 
end, to which a chain is attached (sketch No. 1). This chain is 
wound round a pulley on the main shaft, and by lifting the 
pendulum counteracts the heavy load on the engine at starting 
atid retards the engine by its weight toward the conclusion; but 
as the travel of the pendulum (being governed by the length of 
the rod) can only be short in a very deep pit, the counterbalance 
roll would be of such a small diameter as to be mye | of 
little, if of any, use. (The annexed sketch is not taken from any 
actual apparatus at present in use, as the system has been almost 
entirely discontinued. ) 

It will be observed that at the commencement of the winding 
the full counterbalance weight is acting in favour of the engine 

i the load. As the winding proceeds a portion of the 
weight is gradually borne by the pendulum rod, until, at the 
— of meeting of the empty and full load in the shaft, i.¢., at 

the winding, the whole weight is borne by the pendulum rod, 
from which point, until the load is drawn to the surface, the 
counterbalance weight is acting against the engine with gradually 
increasing force. 


e3— 











Diagram No. 1 exhibits the action of the pendulum; the weight 
of it is 3,000 lb., and the diagram is calculated for a very shallow 
pit, i.¢., forty-five fathoms deep, where the engine draws two tubs 
at once. 

The load to be lifted each time is—Empty cage, 11 cwt.; one 
empty tub, 3 owt. 2 qr. 8 lb.; coal in tub, 6 cwt. 1 qr. 14 Ib.; in 
all, 9 cwt. 3 qr. 22 Ib., multiplied by 2 equals 19 cwt. 3 qr. i6 lb., 
goaking a grand total of 30 cwt. 3 qr. J61b., equal to 3,460 lb. 
Against which comes the weight of the empty tubs going down — 
empty cage, 1l cwt.; two empty tubs (each 3cwt. 2 qr. 81b.), equal 
to F owt. 0 qr. 161b., equal to 2,032 lb. The diameter of the ro 
is 9ft. 8in. The rope is acommon round wire rope, weighing 12 lb. 
per fathom. 

The full black line A, B represents the load against the engine. 
It varies from 19,500 foot-pounds at the commencement of the 
winding to 16,500 foot-pounds at the end, this reduction being due 
to the de ight of the rope as wound upon the drum. The 
line C D represents the empty tubs assisting the engine, the 
effect of which increases from 9,800 foot-pounds to 12,500 foot- 
pounds on account of the increased weight of rope suspended in 
the shaft as it is unfolded from the drum. The line E, F is 
the resultant of these lines, and represents the actual lift of the 
engine if no system of counterbalancing were used. The line 
G, H represents the action of the counterbalance. Jt may be seen 
that the counterbalance at the beginning aids the engine in 
a gradually decreasing ratio until it changes at the middie, and 
then, in a ually increasing ratio, acts against the engine. The 
effect of this is readily seen on the full red line, which represents 
the actual lift of the engine after the application of the counter- 
balance. Compared to the following diagram (No. 2) it will be 
seen that it is inferior. 





* British Association. 
¢t [We have suffered Mr. Daglish’s valuable paper to stand nearly as de- 
livered, but, owing to want of space, we have only selected nine of the more 
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No. 2 diagram represents the action of a tub fitted with heavy 
|g hg wet @ total weight of 2,000 Ib., and acting on a drum 
in diameter; the line described is nearly as regular and 


beautiful as that of the scroll drum with a very great inclination, 
i.e., aspiral drum with a very acute angle, and is, in fact, about as 
correct a line as can be arrived at by the use of any system of 


coun’ cing. 

Both these systems, however, are evidently only of practical use 
wok. | shallow pits, or where the position of the pit offers great 
nai advantages; the tub system of counter-balancing requires 
an incline on the surface of considerable length, and of varying 
gradients, made to suit the changing weight in the shaft. 

The method of counterbalancing winding engines now generally 
in use, however, is to have a counterbalance staple or small fit 
and a bunch of heavy chain attached to the end of a 2 and 1 or 
3.and 2 flat chain, which jis wound around a roll. This kind of 
counterbalancing is illustrated in the sketch No. 3. 





, 


Before farther explaining the diagrams, the writer proposes to 
lay before oS short . statenfent. in “we~ 9g to the 
engines, to. whic’ e remaining diagrams. refer. These 
engines are of the largest class used fer raising coals in the north 
of England, and are provided with terbalance stapl 

















The engines of Seaham Colliery, the property of the Right Hon. 
the Earl Vane, No. 1 pit,’ is a single vertical condensing engine. 
The diameter of the cylinder is 67}in.; the length of stroke is 
7ft.; the pressure of steam in the boiler is 141b. ee eenaee inch; 
the depth of the shaft to the Hutton seam is 1 ., and of the 
counterbalance staple 210ft.; the load is four tubs ; the number of 
strokes of the engine in drawing the cage to bank is 217; diameter 
of rope rolls, 21ft. 2in.; diameter of counterbalance rolls, 5ft. Gin. ; 
diameter of main pulleys, 16ft.; height of pulleys above flat- 
sheets, 41ft. ‘6in. t wire ropes’ are used (six strands), gin. by 
4¥in.; weight of the pit rope per fathom, 35 lb. ; weight of counter- 
balance chain, 126 lb.; weight of bunch of chain at the end, 25ft. 
long, 90 cwt.; weight of — tubs, each 4 cwt. 3 qr. 12 lb.; 
weight of coal in’ each tub, 8 cwt. 16 Ib.; weight of empty Y 
30 ewt.; weight of chains attached to the cage, 3cwt. 2qr. The 
weight to'be lifted by the engine is consequently (not including 
the weight: of rope) :—One cage, 30 cwt.; cage chains, 3 cwt. 
2 qr.; four tubs (each 4 cwt. 3 -. 12 1b.) = 19 cwt. 1 qr. 20 Ib.; 
coal, 32 cwt. 2 qr. 8lb.; total, 85 cwt. 2qf. = 9,576 lb. Against 
which comes the load going down, viz. :— One cage, 30 cwt.; cage 
chains, 3 cwt.'2 qr.; four empty tubs (each 4 cwt. 3 qr. 12 lb.), 
19 cwt. 1 qr. 20 1b.; total, 52 cwt. 3 qr. 20 Ib. = 5,924 Ib. 

The actual lift of the engine varies, of course, with the length 
of rope suspended in the shaft, the leverage on the rope roll or 
engine planes, &c. 
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Diagram No. 3 exhibits the difference between a flat rope and a 
round rope, and represents the actual-lift of a round rope on a 
flat drum 23ft. 3in. diameter, with no counterbalance; as com- 
pared with.a flat rope on a rope roll of 21ft. 2in. in diameter, in- 
creasing up to 24ft. Sin. in diameter. The full black line A, B. 
represents the full tubs coming up when a round rope is used, and 
the dotted black line C, D, represents the ree ba going down ; 
the full red-line E, F, is the resultant, and ibits the actual load 
whereas the lines G, H, and I, K, and the red dotted line L, M, re- 
spectively represent the corresponding lines when a flat rope is 
used 


As may be observed by referring to the diagrams, the load or 


against the engine with a round 
poor fg oa and at the end of the 116,000 eee 
and the helping the 71,000 foot- and at the 
163,000 foot-pounds, whi om a resultant of 137,000 foot- 
pounds at the lift, and of 47,000 foot-pounds at the en This is 
somewhat in the second case, when a flat rope is used, 
where the load against the engine varies from 198,000 foot-pounds 
to 119,000 foot- and the load in favour of the engine from 
75,000 to 159, pa which gives a resultant varying 
from 000 to 40,000 foot-pounds. 

The difference of these lines is owing to two reasons :—First, the 
diameter of the rope roll for the flat rope alters with the length of 
spe paged ext Seam Bk Sh, eee eter to 24ft. 5in. di » 
while the drum for the round rope is constantly 23ft. 3in. in 
diameter; and, secondly, in consequence of the flat rope being 
heavier than a round rope of the same strength, viz., as 351b. per 
fathom to 301b. per fathom. 

Diagram No, 4 represents the actual work of the engine as at 
present a at the No. 1 pit at Seaham Colliery, and exem- 
plifies the action of this system of counte: ing as usually in 
operation in this district. The line A, B, represents the line of 
work done in drawing the rope and load; this varies from 198,000 
foot-pounds at the commencement to 119,000 foot-pounds at the 
end or surface, owing to the reduced weight of suspended rope. 
This reduction would be greater still but for the increasing lever- 
age due to the increasing size of the roll, the coils of rope folding 
upon each other. ©, D, in like manner exhibits the assistance 
rendered to the engine by, the descending load and rope, com- 
mencing at 75,000 foot-poundsand increasing to 159,000 foot-pounds. 
E, F, is the resultant of the above lines A, B, and C, D, and 
shows the actual strain on the engine without any counterbalance; 
it varies from a strain of .123,000 foot-pounds at the i or 
lift, up to 40,000 foot-pounds at the end or surface, so that during 
the last five strokes the engine is doing no efficient work. 
I, K, represents the line of the counterbalance strain; from I to L 
the line is very nearly a is due to the fact that the 
decreasing size of the coun roll nearly counteracts the 
increased weight of the counterbalance chain as it is unwound. 
At L the lower end of the heavy bunch reaches the bottom of the 
staple, and during two subsequent strokes gradually coils itself 
on a gina x io om aoe by Ly pn L,M. The 
straight{linegM,{N, is due simply to the weight of the suspending 
chain,’‘then being the full length of the staple; this aan oa 
tinues to lay itself on the bottom of the staple up to the eleventh 
stroke; being then all unwound, the strain is suddenly altered, 
coming almost at once against the engine instead of aiding it. 
The line from O to K exhibits the continuation of this action to 
the conclusion. The line P, R, is the line of resistance to be over- 
come by the engine when working with the counterbalance; it 
begins at 65,000 foot-pounds and ends at 17,000 foot-pounds, 


is at the starting 208,000 


. 





save 9 maximum deviation, 8, T, or U, V, from the mean 
line P, V, T, R, of 20,000 foot-pounds. 
In Diagram engine, with 


o. 5 is represented the same yay d 

this difference that the counterbalance staple is full depth, i.¢., it 

allows the bunch to move up and down without touching the bot- 

tom. The engine has, at starting, tolifta load of 65,000 foot-pounds, 

which load gradually decreases until it reaches the middie, where 

the terbalance suddenly changes from going down. to coming 
and the lift of the engine is th 


uP, ereby at once increased by 
,000 foot-pounds ; the actual. strain against the engine then 


begins to decrease until the load reaches the surface, when it 
is only 17,000 foot-pounds, 

This di exhibits in a very forcible manner the disadvan- 
tages attending a sudden change of the counterbalance from 
descending to ascending. This evil is toa great extent reduced 
in the previous diagram (No. 4) representing the method now 
employed at Seaham Colliery, but still a heavy shock is experi- 
enced owing to the sudden change in the direction of the motion of 
the counterbalance chain. In order to prevent these shocks, which 
are very destructive to the machinery and tothe ropes, it occurred to 
the writer that it woyld be advantageous to employ two counter- 
balances—one to change stroke before, and the other to change 
a stroke after the reached meetings. An arrangement of 
this description was tried by the writer at No. 3 Pit, at Seaham 
av by which means the shock referred to was greatly re- 

u . 

Diagram No. 6a represents this arrangement ; the two counter- 
balances have each a bunch of half the weight of the bunch now 
in acvua! use at No. 1 Pit, viz., 2 tons 5 cwt. each. In the two 
following diagrams, No. 6b and No. 6c, are represented two counter- 
balances, the as in the last diagram, but provided with very 
heavy bunches ; in No. 66 the counterbalances weigh 5 tons each, 
and in No. 6c they weigh 3 tons 2} cwt. each. They are merely 
pm & exhibit the effect of altering the weight of the counter- 

ce. 'The mean lines are. in the correct direction, viz., the 
resistance to be overcome by the engine is less at the commence- 
ment than at any other part, but. they show in both cases rather 
too heavy a counterbalance, and consequently great deviation from 
the mean line; the last diagram (No. 6c) especially exhibits a 
very good mean line. 
The engineer at the colliery then proposed to make a 
bunch of great length and hang it upon the side of the staple by 
an extra chain. An arrangement of this description is shown in 
Sketch No, 5, and represented by Di No. 7; the bunch is of 
the same weight as before, but of a length of 72ft., and hung on 
the side with a ljin. chain. This line shows a decided advantage 
as the deviation from the mean line ; the maximum and 
minimum load shows, however, little alteration from the present 
arrangement, as represented i No. 4. The actual 
lift at the commencement is somewhat lighter, and begins with 
63,000 foot- wr <7 with 22,000 2 ek anti 
Diagram No. 8 exhibits the arrangement at present in 
use at Seaham Oolliery, No. 3 Pit, and isa combination of the 
two last systems. The two counterbalances change two strokes 
apart—one a stroke before and the other a stroke after meeting. 
he first one, as represented by the blue dotted line, is a 2-ton 
bunch 12 fathoms long, hung upon the side with a ljin. chain in 
such a manner as to begin to hang itself on the side at the end of 
the third stroke, whereas the other counterbalance, represented 
by the full blue line, is a common counter! 





balance bunch of 2 
ee-5 ewt., attached to a ,C- 1 —" oo eae described. 
The resultant is superior to the correspondi ine on Diagram 
No. 6a, while the maximum deviation 7 mean line also 
shows an improvement. 
In the Diagram No. 9 is exhibited the action of two counter- 
balances hung on the side, each bunch being 3 tons 16 cwt. 0 qr. 
19 lb. (8,531 Ib.), and changing, as before, the stroke off meet- 
ings ; e mean line is much better in this case than it is in 
as preceding’ = - o- by 
n Diagram No. 10 is represen’ enathes cpstten, exgpeind 
the writer. A single counterbalance is used with a bunch of 
4 tons 10 cwt. as before, but it is i with an extra bunch of 
6,000 lb. attached to a lin. , and so arranged that it lifts 
the extra bunch during the two first and last strokes, whereby the 
mean line is greatly im: ed; but here again the maximum devi 
ing diagoame es, 11 end th chowksg suly alieoe! acted antl; 
ing di s Nos. 1 owing only act’ 
which represents the same with a smaller extra bunch of 
2 tons 5 cwt., in No. 11 being attached to a lin. chain, and in 
No. 12 to a jin. chain, the mean line’ being in both cases in the 
right direction, but the maximum deviation from the mean line is 
in every case very large. 
i No. 13 represents the same system, but fitted with 
two counterbalances, each provided with an extra bunch of 
two tons attached to a jin. chain, and so arranged that only one of 
Soe extra bunches is = “yy —. ony the 
e maximum deviation from it are ment hghly 
favourable, the maximum i ‘only 13,000 foot-pounde, 
This diagram, which comes nearest of all the arrangements under 


mean line and 








important of the numerous diagrams referred to for illustration. —Ed. E.) 





resistance {i.¢., feet of leverage multiplied into pounds weight) 





consideration to the line of a scroll drum, represents at the same 








Fe 








re So 








eT aes 


—— ee 





216 


THE ENGINEER. 





Serr. 21, 1866. 











time a very simple, and, consequently, a practically useful arrange- 


Diagram No. 14 represents two counterbalances 
.2 tons 5cwt. each, ee Se ee oe 3 
arrangement is, however, 
where the same counterbalances are 
stroke off meetings. In diagram No. 15 is exhibited the action of 
two counterbalances each of a bunch of 2 tons 5 cwt., and changing 
et eed te ee ee ee eee during the 


This 


od _ wd four leap raises 
y eac’ is diagram is an improvement u No. but 
it is, on the other hand, a SAD SORMAET shvengualink, 

es- 


hich i 
Pesala i sak ohgnsaa 


t system to be brought under consideration is the spiral 
drum lately re-introduced in the Lancashire district. The dia- 
grams, Nos. 16, 17, and 18, are arranged for a scroll drum working 
under the same circumstances as the present Seaham engines, but 
with the difference of a round rope in these diagrams of the 
wee of 301b. per fathom being used in lieu of a flat rope of 
— een, as at Seaham. 

‘am No. 16 represents a scroll drum varying from 20ft. to 
30ft., being the same as is actually in use at a pit in Lancashire, 
exhibiting a maximum load the ‘engine of 193,000 foot- 
pounds, and a maximum aid to — of 153,000 foot-pounds; 
which gives a resultant varying from 99,000 to 8,000 foot-pounds, 
with no perceptible deviation from the mean line. * In diagram 
No. 17 the diameter of the scroll drum varies from 12ft. to 30ft., 
and exhibits a resultant line beginning at 15,000 foot-pounds and 
ending at 61,600 foot-pounds with a maximum deviation of only 
3,300 foot-pounds. The inclination is 9in. for each turn. Di 
No. 18 represents a scroll drum varying from 14ft. to 30ft. in 
diameter, The line of actual work is even superior to all the pre- 
ceding diagrams, beginning at 34,000 foot-pounds and ending at 
45,000 foot-pounds, with but very slight deviation from the mean 
line (the maximum being only 1,500 foot-pounds). The inclination 
of the drum is, in this case, 8hin. for each revolution. 

For ene | and regularity this line cannot be surpassed, and, 
were it not that a scroll drum of such a steep inclination is very 
dangerous and almost impracticable, it certainly would constitute 
about the best and most faultless system imaginable. 
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THE STRIKE IN THE NORTH OF ENGLAND 
IRON TRADE. 

THz iron trade of the country, after being reduced to a state of 
depression rarely experienced, is subjected to the mischievous 
effects of an extensive strike. The ironworkers, asa body, appear 
to be particularly apt in discovering grievances on which to hang 
protracted struggles with their employers, for scarcely a month 
passes without an extensive stoppage in one or more of the iron- 
works of the country; while at comparatively short intervals 
entire districts are completely prostrated by similar encounters, 
only on a larger scale. We need not go far back to recal to mind 
numbers of most serious strikes in connection with this all-impor- 
tant branch of our national industry, and the question naturally 
arises who is to blame for this state of things, which is interfering 
with our commercial prosperity to so great an extent? or is there 
anything in the method of conducting the details of payment in 
ironworks that renders these frequent misunderstandings cither 
unavoidable, or at all events excusable? The fact that nearly the 
whole of the ironworkers in the North of England district lave 
now been on strike since July 14th induces us to examine some- 
what closely the general bearings of labour and capital in the iron 
trade, and also to sketch the main features of the present strike. 
This is the more important at this time as we find there is a mani- 
fest attempt to change the issues of the dispute, and to import 
certain new points, calculated to enlist public sympathy, but 
utterly devoid of any legitimate connection with the struggle. 

_ We naturally inquire, in the first place, on what principle the 
ironworkers are paid. In this department of industry we find a 
custom prevailing which scarcely exists in any other. In the 
majority of trades there is not any ‘arrangement by which the 
workmen, as a matter of course, participate in the profits arising 
from a thriving business. The employer mostly endeavours to 
secure men at fixed wages, and these are not subject to 
modification, even should that particular trade suddenly 
rise to a condition of great prosperity. Nor is there any 
injustice in this. The master has to put good times against periods 
of depression, when he actually loses by his business, and he 

naturally strikes an average, on which he bases the scale of wages 

which he is willing or able to pay. But in the iron trade a custom 

has arisen, and is generally adopted at the present time, by which 

the workman gets a direct interest in the business transacted; and 
is, in fact, a co-operator without any risk. We believe the custom 

originated many years ago with the late Mr. G. B. Thorneycroft, of 
Wolverhampton. The disputes, which in his time were too fre- 
quent, led him to turn attention to the introduction of a scheme by 
which all differences as to remuneration should for the future be 
avoided. His plan seemed remarkably simple and satisfactory, 

and was gladly adopted by the men. It was to this effect:—Pud- 
dling to be paid at the rate of one shilling in the pound, according 
to the price of bar iron, while all other wages were to oscillate at 
the rate of 10 per cent. for every change of one shilling per ton in 
the rate for puddling. In order to have a proper basis on which 
to calculate wages, it was resolved to adopt the list prices as paid 

at the quarterly meetings of the masters. Hence, when no altera- 
tion in the price of iron should be declared at a quarterly meeting, 

no change would be made in wages, but should the price of iron 
advance, wages would, as a matter of course, and without any 
agitation, advance in proportion. This plan would operate to the 
advantage of the men in a still further degree than above indi- 

cated. When iron advanced the masters would be compelled to 

give an immediate rise in wages, though they might be obliged to 
work for a long time subsequently on old contracts, which would 

have to be executed at the former rates. But should iron recede 
in value, this would mostly come after a long state of depression, 

and would never take place when makers had plenty of contracts 
and orders on hand—hence they would not derive any com- 
pensating advantage, when the price of iron should fall, 

to make up for their loss on contracts when it advanced. 

With both these advantages, it was only natural to expect 
that wages disputes in the iron trade would become less and 
less frequent until they would entirely die out. For a con- 
siderable period, indeed, there seemed some prospect of this being 
realised, for strikes were of rare occurrence, though when they did 
take place they were of a very serious character, and their accom- 
paniments were often vicious in the extreme. A gradual change 
has, however, been coming over the ironworkers as a class during 
the last few years. No doubt, the first cause of this was the | 
extension of the iron trade itself. This industry was one of remark- 
ably slow growth. The Romans appear to have soon ascertained 
where our rich stores of mineral wealth lay buried. In nearly all 
the more important of the modern iron manufacturing centres it 
has been proved that the Roman conquerors had extracted the 
precious metal, But forages afterwards the art of manufacturing 
iron seemed to slumber; at all events, it was not until the 
sixteenth century that we find much being done. At that time 
iron was mainly smelted in the Weald district, and it was con- 
verted into malleable iron at numerous little forges on the banks 
of the rivulets which issue from the district. Next we find the 
indefatigable Lord Dudley smelting iron by means of pit cecal, and 
establishing forges in Staffordshire. The introduction of Cort’s 
method of puddling in the eighteenth century gave a wonderfal 
impetus to the industry, and it settled down in South Stafford- 
shire, Shropshire, and South Wales, while gradually the older 
forges in the South were abandoned. The trade seemed destined 








} produced still further 





to remain permanently attached to; the above-named districts ; | 


a remarkable development has taken 
The extension of the railway system made it practicable to 
smelt iron almost anywhere, and to convey it to distant places to 
be converted into malleable iron. Forges and mills rapidly 
followed the establishment of blast furnaces. North Staffordshire 
and the North of England were, however, the two districts which 
extended the trade more particularly, and as forge after forge was 
opened in those localities, it was to find men to carry on 
works, and the older districts were drained of all superabundant 
labour in order to meet the new demand. As this was insufficient 
special inducements were in some instances held out to workmen who 
would leave the older districts, and thus arose the first innovation 
in Mr. Thorneycroft’s sliding scale, as by these means the earlier 
wages basis was modified. Instead of adhering to the regulation 
rates in every department, and giving a bonus for special circum- 
stances, the different rates of wages were changed. Of course in 
a new district it would be n to give something extra to all 
labourers imported, as Bae: id have to incur considerable 
expense in moving, and have to pay more for rent, and so 
forth. Then, again, the iar circumstances of the respective 
works led to differences ents. Some are more conveniently 
situated than others, and it is only fair that when more work has 
to be done the ments should be higher in proportion. From 
one or oth®r of the above causes the wages in the different dis- 
tricts, and even in various parts of the same district, became very 
dissimilar, and many anomalies crept in. No injustice appears to 
have been done to any set of workmen, as the respective wages 
were based on a rough approximation of the peculiar circumstances 
to be taken into account, and in most inst they repr ted 
with tolerable precision the wages which, taking all things into 
account, it was right to pay. 

Had things gone on in the above method no difficulty need have 
arisen in adjusting the prices at this works, or the other, accord- 
ing to the peculiar circumstanses of the’case; but at this juncture 
the union stepped in, and put forth its efforts to reduce all the 
men to the same level. Thus all specialities were ignored. It was 
argued that for the same class of work, no matter under what con- 
ditions it was nm. the same payment should be made. Re- 
peated strikes have arisen on points of detail connected with the 
various works throughout the country, and in many instances the 
demands of the men have been conceded. Emboldened by trivial suc- 
cesses, the combination of the men assumed greater proportions and 
became more ambitious in its designs. In 1863 it adopted a plan of 
general procedure, which was for a time successful. Instead of 
allowing the men of a district to go out on strike the union autho- 
ritias singled out certain works, and those the weakest in the trade, 
and those which would receive the least sympathy—and put the 
men in these places out, while the men at work supported them 
until the point in dispute was gained. The trade resisted this 
mode of action—not by a lock-out, which would have been the 
only plan corresponding in principle to that of the men—but they 
agreed to supply puddled bars to the mills where the pud:llers 
were on strike. While this dispute was pending, a sudden revival 
of trade took place ; the masters made repeated advances in the 
prices of iron, and wages also rose in a corresponding degree. The 
men, in many instances, appear to have attributed their good 
fortune to the influence of their union, and so strengthened their 
hands in this respect. But the good times were of short duration. 
Iron receded in value, though no immediate action was taken by 
the trade with a view of bringing down wages in a degree corre- 
sponding to the decrease in the price of iron. In the latter part 
of 1864, the trade of the whole country entered into a compact to 
give a simultaneous notice for a reduction of one shilling per ton 
on puddling, and 20 per cent. on other wages, by which the price 
of puddling was in most instances brought down to 9s. 6d. per 
ton. The action of the masters was the more forcible, as it 
carried. with it a provision that in case any men declined to 
accept the reduction a general lock-out should take place. 
The men were requested to hold several meetings to discuss 
the notices for reduction, and in the end it was stated that 
the reduction would be accepted, and that the works would 
go on as usual in consequence. A letter from the president 
of the Gateshead executive, which got in the newspapers, showed 
clearly, however, that the union authorities had ordered the 
North Staffordshire men to resist the reduction, They did so, and 
the masters in South Staffordshire and the North of England 
closed their works. The unicn tried to evade any responsibility 
in connection with the strike. This failed, and the next step was 
to throw dust in the eyes of the North of England ironmasters. 
The men appeared to know that many of the northern employers 
were not well acquainted with the details of ironworks, or with 
many of the peculiarities of ironworkers. The northern union 
accordingly urged the masters to give up their compacts with 
Staffordshire, in which case they, on their part, guaranteed to do 
the same, and, indeed, to confine their operations to their own 
immediate district. The proposal of the men was apparently 
made in such good faith, and was in itself so reasonable, that the 
more philanthropic of the northern masters accepted the pro- 
posal, though, in doing so, they made a sacrifice of the good es- 
teem of members of the trade in Staffordshire and other places 
where the notices had been given. We understand that the em- 
ployers have adhered to their part of the arrangement, and have 
ceased to act with other districts in any matters affecting the 
question of wages. The executive of the men, however, appear 
to have disregarded their part of the agreement, and as soon as 
the works were again in operation, proceeded to extend their 
operations, and actually sent their president on a missionary visit 
to South Yorkshire, North and South Wales, und Derbyshire, 
while communications were opened up with Scotland, and a special 
agent was engaged to spend a considerable time in Wales for the 
purpose of working up that locality. 

Meanwhile the price of iron in the north of England continued 
to recede until it got as low as £7 per ton, while even at that 
figure there was scarcely any trade to be obtained. It may be 
well to notice the reason for the above decline in price and the 
depression in trade which prevailed. The northern ironworkers 
have been mainly occupied in producing iron for railway and ship- 
building purposes. The iron shipbuilding trade has been in a 
languid condition for a long time. The shipyards,, indeed, in 
most districts have had very little on hand inion the present 
year, while some of the larger firms have built, but have been 
unable to sell their vessels. ‘The financial crisis next came, and 
depression. The shipbuilding trade 
was completely paralysed, and the sources of demand for 
railway iron were closed, as the works on numerous foreign 


but within the last few 





' railways were stopped, while British railway companies re- 


duced their outlay for raiis, &c., to the lowest possible point, 


| and the speculative lines in course of construction were left in 


abeyance until the money market should be easier. These circum- 
stances did not, however, affect other*districts in the same degree 
as they did the North of England. In Wales, owing to the cheap- 
ness of labour, the masters were able to accept contracts at re- 
markably low rates, which could not be approached in the North 
at the wages then paid. In Staffordshire the trade in ship plates 
had diminished to an unimportant part of the whole trade, while 
in angles and rails there was very little done. The Staffordshire 
houses are mostly engaged in the bar iron trade, in producing thin 
sheets for tin plates and for galvanising purposes, in supplying gas 
strip to the numerous tube works in the locality, and in furnishing 
the iron required in the nail and chain manufacture, and in the 
miseellaneous manufactures of Birmingham. Hence, though one 
department of the iron trade in that district may be dull, there 
will be some compensation in the activity of others. The financial 
crisis affected Staffordshire most acutely, owing to the failure of 
the Birmingham Bank, and the consequent suspension of credit 
throughout the district. It was of vital consequence to a con- 
siderable number of the iron manufacturers that they should be 
able to ca on operations partially, as a complete stoppage 
would have been absolute ruin, It ought to be mentioned that 
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Wi the masters there felt it necessary to give notice for 
her reduction, and would have insisted on it had there 
not arisen a sudden demand for coal, consequent on the Con- 
tinental war. Meanwhile, wages in the North of England 
remained the same as they were in the early part of 1865, though 
iron had since then gone down from £2 to E 10s, per ton. f[t is 
true there was no official reduction of prices made periodically by 
which the public could gather-the Pane rates. In Stafford- 
shire the trade adopt the system of fixing prices at each quarterly 
meeting ; but these rates have become merely nominal, as only a 
few of the leading firms profess to adhere to the “list.” ‘The 

circumstances of the Staffordshire trade, noticed above, 
induced the council of the trade in that locality to make no 
official reduction, as it was felt that in the financial crisis then 
raging it would afford no relief, and would bring on a labour 
dispute, though iron was attainable in Staffordshire at from 20s. 
to 30s, below the ‘‘list” rates. In the North of England the 
trade is not guided in any way by Staffordshire list prices, and, 
therefore, they are altogether useless in enabling anyone to form 
a conclusion as to the value of iron in the northern works. After 
deal of discussion the ironmasters of the North decided to 
reduce wages in all de ts, and accordingly gave notice to 
that effect early in July. It should be noticed that though the 
iron manufacturers have an association, this notice was not by 
any means confined to members of that body, but was a general 
movement on the part of the entire trade. It was fully expected 
that the men, knowing, as everybody must, that tradew as greatly 
depressed, would accept the reduction without opposition ; but 
when the notice expired on July 14th it was found that the men 
intended to resist the reduction, and accordingly they went out on 
strike. In a letter recently published by Mr. Jones, secretary to 
the North of England Iron Trade, he states :—‘* Without com- 
municating with the employers the men ceased work, and thus the 
‘strike’ commenced. e distinct understanding, however, was 
that any men who chose to accept the reduction might be allowed 
to work ; hence there was no attempt to enforce the reduction by 
a lock-out until all the men should resume work. After some 
time it was publicly suggested by a portion of the Tyneside men 
that a conference of masters and men should be arranged. The 
masters expressed their willingness to meet the representatives of 
the men, though they had intimated that they had nothing new 
to offer. ‘The men as a body declined this conference ; but, at the 
same time, through their union executive, offered to refer the dis- 
pute to arbitration. In reply the employers stated that as the 
notice for reduction had arisen simply from their inability to pay 
the wages demanded the matter did not admit of adjustment by 
arbitration. Shortly after this the men at the Newport mills 
offered to resume work at a nominal reduction of 11 per cent. 
from the old wages, which were, however, to be entered on the 
pay tickets, and any difference between 11 per cent. and the 
reduction ultimately accepted in the district was to be returned 
by the firm. On its being pointed out to Messrs. Fox, Head, and 
Co. that the original notices stipulated for an unconditional 
reduction of at least 10 per cent., and that the terms accepted by 
their men did not involve this reduction, the firm issued notices 
to the effect that the works would be again stopped unless an 
unconditional reduction of at least 10 per cent. were accepted. 
The Newport works are now closed.” An effort has been made to 
obtain public sympathy by stating that the masters have “ locked- 
out” the men. This the masters most emphatically deny, and 
refer to the fact that many works are now partially in operation 
with men working at the reduced rates. 

The district to which the present strike relates includes the 
whole of Durham, the south of Northumberland, and the north of 
Yorkshire. About 1,500 puddling and other furnaces belong to the 
proprietors of the works in this district, and hence a great number 
of men, including the various classes, are now in a state of 
unforced idieness. The strike has lasted upwards of eight weeks, 
nor does there appear any immediate prospect of its speedy termi- 
nation. 

The men are now appealing to the public for help, or to 
the various trades’ unions of London ‘and the country. At a 
meeting, held in London on Tuesday evening, it was stated that the 
masters have locked out the men, and have refused arbitration 
offered by the men. It was also said that the employers, as 
a body, were endeavouring to compel the ironworkers to sign a de- 
claration pledging themselves not to belong to the union. Under 
the colour of these statements resolutions were passed to the effect 
that the London trades’ councils should be recommended to give 
their support to the men on strike. We may mention that the two 
principal arguments used by the representatives of the men are com- 
pletely false. We have already shown that the dispute cannot by any 
process of reasoning be converted into a “* lock-out.” Nor have 
the associated masters taken any action to break up the union. 
The men at Palmer’s works at Jarrow were certainly asked to 
sign such a declaration, but this the firm did in their individual 
capacity, and not on the suggestion of the association ; but the 
document was withdrawn at Jarrow on the representation of the 
men that any declaration would be exceedingly objectionable. 
We observe also that though a long explanatory letter was 
addressed to the secretary of the Working Men’s Association by 
the assistant-secretary to the North of England trade, no notice 
was taken of the communication by either the chairman or others. 
This seems a most unfair method of conducting business, and it is 
easy to see that the suppression of the above-named document 
would exercise some influence in diverting public sympathy 
towards the men on strike. 

We have only to add that the consequences of the strike are 
most serious, as a great number of men have no means of support, 
while the unionists can only obtain from ls. 6d. to 2s. per week. 
On the part of the masters we gather that the trade is rapidly 
leaving the district, so that when the works re-open there will be 
= a slender chance of their being able to pay the wages now 
offered, : 





RaiLway AccrDENnTs.—The Board of Trade reports on the acci- 
dents which have occurred during the months of May, June, and 
July, have just been issued. The great majority are collisions. 
Very few k tive boiler explosions have occurred this year; so 
many took place in 1865 that locomotive superintendents seem to 
have been put on their guard. As usual, excellent rules seem in* 
all cases to have been framed for the prevention of disasters of the 
kind, only, unfortunately, the railway authorities do not see that 
these rules are practically carried out. There are nine reports in 
all. Captain Rich reports on an accident which occurred on the 
3lst May to a Great Northern passenger train whilst running over 
the Great Eastern Railway between Foxton and Shepreth, from 
part of the train leaving the rails, and on the famous double 
collision on the 9th June in the Welwyn Tunnel (Great Northern) 
between goods trains. The other accidents are that which 
occurred on the 3rd July, near Royston, from the engine and part 
of a passenger train leaving the rails; the collision on the 22nd 
May at the London Bridge Station (London, Brighton, and South 
Coast) between a passenger train and an engine following on the 
same line; that at the Crewe Junction between a goods train and 
a passenger train; the accident on the 2ist May, near the Watford 
Tunnel (London and North-Western), from an excursion train 
coming in contact with the abutment of an over bridge; the collision 
on the 13th June between two passenger trains at the joint station of 
the Manchester, Sheffield, and Lincolnshire and Lancashire and 
Yorkshire Railway Companies at Staleybridge; the collision on 
the 19th May at the Shoreditch station between two passenger 
trains; and the collision which occurred on the 10th May in the 
Whitehaven Tunnel (Whitehaven and Furness Junction) between 
part of a mineral train and a passenger train. It is probable that 
other minor accidents have occurred, as companies do not always 
follow the law which enjoins them to at once inform the railway 
department of the Board of Trade of any accident, 
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THE BOILER EXPLOSION ON BOARD “ THE 
TALBOT.” 


Tue report by Mr. Galloway on this occurrence, which 
we published last week, was obligingly sent to us direct 
from the Board of Trade ; and we believe that the remarks 
we made on the subject, however disagreeable they may 
sound at first, showed that we really appreciated the fa- 
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The declaration made by Mr. Thomas Vernon, the 
foreman boiler-maker of Messrs. Coates, of Belfast, who 
built the boilers of the Talbot and Shelbourne, we publish 

| with leasure, in justice to Mr. Coates, as it shows that 
Mr. Plews did not get the consent of Mr. Vernon to the 
removal of the plate stays. We have been informed that 
Mr. Plews has been dismissed from his post on the Midland 
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OILER OF THE TALBOT STEAMER, 
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ELEVATION OF THE BACK END Of THE BOILER, ee THE STAY BOLTS AS INTENDED, AND THE PLATE STAYS AS 
CARRIED OUT. 


vour. An examination of the plans of the boiler we now 
publish, will fully illustrate and explain Mr. Galloway’s 
report. ; 

It appears from the extract from the specification of 
the boilers of the steamers Talbot and Shelbourne, quoted 
in the letter from Mr. Coates’ manager, published by us 
elsewhere, that it was originally intended to allow them 
the proper complement of stays. 


Railway ; and this would be an admission on the part of 
the Railway Company, that their own servant was in the 
wrong. In fixing the blame on the r quarter, the in- 
spection of Mr. Galloway has effected what the coroner’s in- 
quest failed to do ; and has afforded another illustration, if 
such were needed, of the helplessness, upon which 
we have 80 long insisted, of a coroner's jury in arriving at 
the truth in the absence of impartial skilled assistance. 








THE “TIMES” AND PATENT RIGHTS. 


Last Wednesday the Times prefaced a quotation from our | 


pages, respecting the present unfortunate position of Mr. Snider, 
the breech-loader inventor, by the observation, that :—“ Little 
doubt can be entertained that it is one of those highly-coloured 
statements certain to be dissipated by publicity. Mr. Snider is 
an American gentleman, and: holds a patent in this country, #0 
that it is impossible for any one to deprive him of his rights.” 
Now it is not such a long time ago that the Times began a 
leader with the observation, that “the argument in the case of 
Feather v. the Queen, and the elaborate jadgment,” subsequently 
delivered by the Court of Queen’s Bench, “nay fairly be re- 
garded as the coup de grdce of the Patent Law.” Further on, 
we read that “the short conclusion is, that a patentee has no 
rights against the Crown, and the privileges conceded to him 
do not, therefore, prevent the Crown from using his in- 
vention.” These statements were made in the course of 


the late abortive crusade of the great journal against patent-right 


—a crusade from which it appears to be now returning. The 
truth is, that in the present state of the law, or rather, after the 
decision in the case of Feather v. the Queen, Mr. Snider, in spite 


of his being an American gentleman, has no absolute legal claim | 


on the Government, though we believe that it is only red-tape 
which is now keeping from him the sum due to him. 


THE SINKING VELOCITY OF THE ATLANTIC 
CABL 


Ox page 209 of the last volume of Tae Enarverr will be 
found a valuable paper, by Professor William Thomson, on the 
forces concerned in laying and lifting deep-sea cables. The 
following is the method by which he computed the settling 
velocity of the Atlantic cable of 1865 in sea water :— 

“Let W be the weight of the cable per unit of its length in 
water; T the force with which the cable is held back at the point 
where it reaches the -water (which may be practically regarded 
as equal to the force with which its egress from the ship is 
resisted by the paying-out machinery, the difference amounting 
only to the weight in air of a piece of cable equal in length to 
the height of the stern pulley above the water); P and Q the 
transverse and longitudinal components of the force of frictional 
resistance experienced by the cable in passing through the water 
from surface to bottom; i the inclination of its line to the 
| horizon; D the depth of the water. 

“The whole length of cable from surface to bottom will be 

_ and the transverse and longitudinal components of the 
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spectively. These are balanced by Pana T + Q—?., 
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| weight of this portion are, therefore, 





(1) 


“To find the corresponding components of the velocity of the 
cable through the water, which we shall denote by p and q, we 
have only to remark that the actual velocity of any portion of 
the cable in the water may be ed as the resultant of two 
velocities—one equal and parallel to that of the ship forwards, 
and the other obliquely downwards along the line of the cable, 
equal to that of the paying out, obliquely downwards along the 
line = the cable ae if the cable were not payed — ~~ 
simply dragged, while by any means kept in a straight line a 
any constant toetinetion, ie alee would be simply that of the 
ship). Hence, if » be the ship’s velocity, and «u the velocity at 
which the cable is paid out from the ship, we have 

prevsini,g = u—vecosi ; (2) 

“Now, as probably an approximate, and therefore practically 
useful, hypothesis, ‘ws may suppose each comp:nent of fluid 
friction to depend solely on the corresponding co «ponent of the 
fluid velocity, and to be proportional to its square. Thus we 
may take 


Hence P= Woo Q=(w—F sin é 
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where p and q denote the velocities, transverse and longitudinal, 
which would give frictions amounting to the weight of the cable; 
or, a8 we may call them, the transverse and longitudinal settling 
velocities. We may use these equations merely as introducing a 
convenient piece of notation for the components of fluid friction, 
without assuming any hypothesis, if we regard p and q as each 
some unknown function of p and g. It is probable that p depends 
to some degree on gq, although chiefly on p; and vice versa, q to 
some degree on p, but chiefly ong. It is almost certain, how- 
ever, from experiments such as those described in “ Beaufoy’s 
Nautical Experiments,” that p and g are each very nearly 
constant for all practical velocities. 
“Eliminating p and qg between (1), (2), and (3), we have 








Weosi = w (52*)! 
’ 
which gives 
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which gives 
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“These formule apply to every case of uniform towing of a 
rope under water, or hauling in, or paying out, whether the 
lower end reaches the bottom or not, provided always the lower 
end is free from tension; but if it is not on the bottom, D must 
denote its vertical depth at any moment, instead of the whole 
depth of the sea. To apply to the case of merely towing, we 
must put u = 0; or, to apply to hauling in, we must suppose u 
negative. 

“It is to be remarked that the inclination assumed by the 
cable under water does not depend on its longitudinal stip 
through the water (since we assume this not to influence the 
transverse component of fluid friction), and that, according to 
equation (4) it is simply determined by the ratio of the ship’s 
speed to the transverse “settling velocity” of the cable. 

“The following table shows the ratio of the ship’s speed to the 
“ transverse settling velocity” of the cable for various degrees of 
inclination of the cable to the horizon :— 





Ratio.of ship's 











Inclination of Ratio of sane: Inclination of | cea to“ trans- 
cuss | ‘verse settli cate | Verse settling 
to horizon. | o ng to horizon. | locity ” of cabli 
[er of cable. | velocity ” of cable. 
| 
| © Vv cosé : , eek ¥ cost 
. \ > tat * , ae ™ ‘gin é 
ho 114518 459 | 1°1892 
angle | 50 | 10466 
whore sine} 69 45 8:4784 51° 50" | 10009 
a 6 9232 
10 67149 0 8165 
15 | 37973 65 “1173 
20 28343 79 | “6224 
25 22013 75 j *5267 
30 1s612 80 “4231 
35 Wh779 85 “0875 
40 13616 
“Tf the inclination of the cable had been exactly 6° 45’ when 


the speed of the Great Eastern was exactly 6} miles per hour, 
the value of p for the Atlantic cable of 1865 would be exactly 
64 + 8°478, or ‘765 of a mile per hour.” 





Croyvpon Sewace Ianication Works.—On Friday last about 
sixty of the members and associates of the Society of Engineers 
with a few visitors, met at the London Bridge railway station, 
and proceeded to Croydon for the purpose of witnessing the very 
successful method of sewage utilisation which is carried out there. 
The society has been received with much cordiality at each of the 
visits its members have paid to engineering works during the 
recess, and on no occasion have they had more cause for self 
congratulation than on this. On their arrival at Croydon vehicles 
were awaiting to convey them to the waterworks, where an excellent 
luncheon was provided in a new and tastefully designed building 
intended for the reception of a pumping engine now in the course 
of construction. At the luncheon table were afew of the members 
of the Croydon municipal body, who accompanied the visitors 
during the day. Dr. Carpenter spoke in very high terms of the 
system of sewage utilisation in operation there, and attributed its 
entire success to the labours of their indefatigable engineer, Mr. 
Baldwin Latham, C.E. After the repast the conveyances were 
again furnished with occupants, who then proceeded to the irri- 
gated farms, which are at some distance from each other and from 
the town. The various fields were inspected, and one of the most 
patent proofs of the soundness of the irrigation gystem, is that the 
water on leaving the farms is very pure, only containing twenty- 
three grains of solid matter in the gallon. We drank some of it, 
and it does not differ materially to the palate from rain water. 
The success which accompanies the scheme can only be realised 
fully by a visit to the farms. The produce of grass is very good. 
After all the talent which has been employed in researches 

ting the value of sewage for agricultural purposes, it is to 
be hoped that rivers will soon cease to be contaminated by it, and 
that it may be utilised. The municipal body of Croydon ure in a 
at degree the pioneers in this branch of science, and it is to be 
= 1 that others will not be blind to the success they have 
achieved. The thanks of the society were cnassaeeiy ec 
to Mr. Latham, and to the municipal vy don for the ad- 
mirable reception so cordially afforded them. is is the last 
excursion of the society during the recess, and the benefit done by 
such trips in promoting intere of thought, encouraging obser- 
vation, and diverting the mind for a season from the usual routine 
of professional ayocations, cannot be too highly valued, 
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200-H.P. ENGINES OF THE LONDON AND HAMBURGH STEAMSHIP LADYBURN. 
CONSTRUCTED BY MESSRS. DELANY AND OKES, VICTORIA FOUNDRY, GREENWICH. 
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Tue annexed engravings represent the engines fitted in the 
cattle boat Ladyburn, trading between London and Hamburgh. 
She is 250ft. long by 28ft. beam, and ran the measured mile at 
the Lower Hope at the rate of 154 knots. 

The diameter of the cylinders is 55in., and the stroke is 4ft. 
6in.; there are two valve chests on each cylinder and four escape 
valves, the engine is fitted with Ramsbottom’s patent pistons. The 
diameter of the piston rods is 6jin.; the piston caps are of 
wrought iron, and fitted with gun metal and wrought iron keeps. 
The slide valves have metallic packing rings on backs connected 
to the condenser to relieve the pressure on the back of valves. 
The steam ports are 3}in. by 18in., and exhaust port 6in. by 
18in. The diameter of the valve spindles is 14in. The valves 
are worked from eccentrics on shaft, through wrought iron | 
sweeps, with gun metal blocks and wrought iron levers. The 
throw of the eccentric is 104in., and the traverse of slide valve is 
10in., lap of valve 2in. 

The condensing apparatus consists of one air pump, 38}in. 
diameter and 2ft. 3in. stroke. The air pump bucket is on the 
trunk principle, and is worked by the connecting rod from the 
intermediate crank shaft, having a throw of lft. l4in. The air 








pump bucket and head and foot valve seats are of gun metal with 
india-rubber valves, having gun metal guards. The air pump is 
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cast diagonally to the condenser, is bored, and lined with brass, | is 74in. diameter, and stroke 10in. ‘Tne valves employed are of the 
having the hot-well and air vessel fitted to the top. The | ordinary mushroom, kind with air vessels attached to the valve 
diameter of the discharge pipe is 114in. boxes The steam is conveyed through copper pipes, 8in. diameter 
The top frame consists of two strong cast iron frames bolted | to the cylinders, and regulated by means of the throttle valve 
together in the centre, and it carries the bearings for the inter- | worked by hand gear from the starting platform. The feed 
mediate and paddle shafts, the diameter of which is 12in.—12in. | suction pipes 3in. diameter, the feed delivery 2in. . diameter, 
in the neck or journal—and the crank journal being 14in. | and the bilge discharge pipes are of copper, 2}in. diameter, and 
diameter. The bottom frame is composed of the condenser in | the bilge suction of lead. 
the centre, with a wing or end frame fitted and bolted to it on | The outer bearings of the paddle shafts are supported by a 
each side; the condenser carrying one bearing for the cylinder | bracket rivetted to the ship’s side. The diameter of the paddle- 
trunnions on each side, and the end or wing frames carrying the | wheel is 18ft. at centre of motion and 21ft. 9in. over all, 
others. The top and bottom frames are connected by means of | having feathering floats, ten in number, of American elm, 8ft. 
eight wrought iron columns, firmly bolted through the top and | 2in. by 3ft. 10sin. The midship section required for the 
bottom frames, and they are stayed diagonally at each end by | engines is 21ft.; the beam of the vessel being 28ft., gives 
the main cross, which is of cast iron, and is well fitted and bolted | ample room for getting round them. 
to them. The boilers are of the ordinary marine construction. 
The feed pumps, two in number, are worked by the oscillation 


of the cylinders, being bolted diagonally to the end frames. A Sourn KENSINGTON MusEUM.—Visitors during the week ending 


stud attached to the cylinders works the pumps, which are on the | 454), September, 1866:—On Monday, Tuesday, and Saturday, free, 
trunk principle. The bilge pumps are of similar construction, c 4 ; 


but are bolted vertically to the end frames, and are worked from 
a pin attached to a lever on the trunnion. The diameter of the 
feed pump is 74in., and the stroke is lft. 64in; that of the bilge 








Friday (admission 6d.), from 10 a.m. till 6 p.m., 1,323; total, 
11,662. Average of pe te week in former years, 11,230. 
Total from the opening of the Museum, 6,303,998. 


from 10 a.m. to 10 p.m., 10,339; on Wednesday, Thursday, and . 
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TO CORRESPONDENTS. 
Norice.— A SpEcra mapa ager Enarnger is published for 


vered tie Bngtacer Oftoc w clchon the Dhomeday = 
i at i before seven o’ on, 
evening of each week ; received thar time must neces- 


ication must be accompanied by the 
but as an evidence of good faith, ! 
W. H.- Mr. Marshall, 8\, Newhall-street, Birmingham. 
A. BB oe not aware that there is any book on cranes in existence save | 
Glynn's, 
W. 1. D.—We regret that we are unable to supply you with any further 
= m. The'very success of the process depends, we believe, on the tnjury 


nm, 

8. Bros. (Tunstall).— We will willingly give you our opinion as to the merits of 
your scheme. , You can only get it used by bringing some interest to bear with 
the railway authorities. 

8. B.—J/f well made and nearly cylindrical, the fire-box would bear a pressureof 
about 177 lb. per square inch before it would collapse. You may work the 
boiler with safely to one-sixth of this, or, say, 30 Ib. 

A BOILER MAKER.— You must be mistaken in the name. . No such illustration 
ever appeared in THE ENGINEER. You will find Lefroy’s arrangement, which 
is the same in iple, in THE ENGINEER for April 7th, 1865. 


tnfor- 
of the 


pigs of the district. The ores used in the 
of the pig are the Welsh native; the Lancashire or Whitehaven, 
Northamptonshire ore is also now used at some of the works. : 

HALIFAX.— We know nothing of Mr. Smedley’s apparatus. Why not address 
him directly for information? We believe the patent fur the economiser to 
which you refer has lapsed. are many ways af heating feed-water which 
answer very well. If you have a non-condensing engine blow about one-sixth of 
the waste steam into a tank holding a Yew hundred gallons of feed-water con- 
tinually renewed: or make the wasté steam enter-a simple cast iron box on its 
way to the exhaust pipe. The box must be traversed by acoil of piping, through 
which the feed will be pumped. If you have a condensing engine thelatler plan 
may still, in some cases, be carried out A small boiler is somelimes in 
the flue close to the bottom of the stack, and the feed raised in temperature 
within it by heat which therivise be wasted. - We might occupy a column 
with a mere summary of devices all intended to answer the same purpose. 


production 
Spanish, 





PATENT AMERICAN HORSE SHOES. 
(To the Editor of Tne Engineer.) 

§rr,—Can you or any of your correspondents oblige me with some informa- 
tion respecting the patent American horse shoe ? 

York, September 14th, 1866. T. 8. W. 

AN UNPATENTED SEWING MACHINE WANTED. 
(To the Editor of The Engineer.) 

Siz,—You or. your correspondents would much oblige an old subscriber by 
stating if there is a good and simple sewing machine iu use (and not protected 
by patent) that could be d by a hanic of limited means; if so, 
how could he obtain the necessary knowledge, or where could he purchase one ? 
‘There are a large number of makers; I therefore presume that they are not all 
patented. 

September 18th, 1866. . POK. G. 

CAST IRON UNDER CONCUSSION. 
(To the Editor of The Engineer) 

SiR,—Would you or any of your correspondents inform me, through the 
columns of your valuable paper, whether in large sections of cast iron (say, 
150 square inches), required to resist a cohesive strain produced by concussion, 
it is better to distribute the quantity into smaller sections by cores, &c., or 
otherwise, or to have it in one plain section; and in what proportion is the 
one stronger than the other? 

September 2st, 1866. 











P. 8. 
MECHANICAL REST. 
(To the Editor of The Engineer) 
Str,—Can you or. of your readers give me an as ‘ 
can find a Walworth grater ee et for tbe par of king ne tape 


ments. Any information GRENADIER. * 





. } guaranteed unless delivered before seven o'clock 

ursday evening in each week, The charge for four lines and under is 

three shillings ; each line afterwards, eightpence. The line averages eight words; 

blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
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THE BOILER EXPLOSION AT CHATHAM, 

We need hardly inform the greater: number of our 
readers that ‘a boiler recently exploded at Chatham under 
somewhat peculiar circumstances with remarkably 
disastrous ey me = stoker and another man being 
killed, some forty wor! more or.less seriously injured, 
and property of very caidecable value effectually de- 
molished, Quite as much mischief has been often wrought 
by a boiler explosion, and had the accident under con- 
sideration taken place in the mining districts, where it 
appears to be considered the correct thing to have an ex- 
plosion every few weeks or so, we should possibly have 

the atfair over in silence. But, as we have already 
stated, the Woolwich boiler exploded under somewhat 
exceptional conditions, inasmuch as it seems to have been 
caretully tended, and regularly inspected. The evidence 
given at the inquest, too, is worthy of note, and, therefore, 
we cannot do better than devote a little consideration to 
both the explosion and the evidence, 

We have not received any very accurate particulars of 
the dimensions of the boiler, but we know quite enough to 
enable us to form an excellent idea of the causes which led 
directly up to the catastrophe. ‘The boiler was of the 
ordinary two-flued variety, with jths plates of the best 
Yorkshire iron in the shell. The evidence of Mr. Baker, 
chief engineer at Chatham Dockyard, is a little obscure as 
regards the thickness of the flues, but as far as we can 
gather, the plates in shell and flues were alike both in 
quality and thickness. The safety valve was loaded to 
58 lb. per inch, corresponding to a shell diameter of about 
6ft. Gin., and a length we presume of 25ft..to 30ft. ‘The 
boiler was made at Woolwich factory in the best possible 


| ing about 50 ewt., were projected to the same distance in a 


‘with a certain-amount of: tardiness, so to 





manner, and erected at Chatham in 1860, It also appears 
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either in its construction or 


that no pe was 
fitting. “It was ” said Mr, Baker, “with safety 
“ valves, water gauges, floats, and feed valves, and indeed 
“everything necessary for its safe working.” Jt was 
not far from the smithy, and supplied steam in 
conjunction with another boiler of the same kind, standing 
beside it, to a steam hammer and some other machinery. 
On the morning of: Friday, the 7th inst., the explosion 
took place. The boiler-house was entirely destroyed ; the 
whole -of the brick setting next the‘forge was blown to 
_— and the shell carried away forty s.’ The steam 
eand safety valve, with a portion of ‘the shell, weigh- 


somewhat different direction. In a word, the explosion 
was of the most violent character, and” the’ results ‘were 
such’ as were proper’ to the ‘sudden destruction of both 
shell and flues. It sometimes occurs that‘a boiler bursts 
speak. A large 
leak opens, and the patra may thereby. be‘ considerably 
reduced before the destruction of the ‘boiler is complete. 
Under such circumstances, great mischief: is seldom done. 
But in the case of the.Chatham boiler, it appears that 
the catastrophe was begun and ended in an almost incon- 
ceivably short-time, and the results were therefore corre- 
Faye + disastrous. As this very violence has invested 
the explosion with a certain degree of mystery, it may be 
well to pause here for a moment and point out that there 
is really nothing mysterious in the whole affair from be- 
ginning to end. ‘ 
A boiler explosion may take place at any speed, with- 
in reasonable limits. In point of fact, an explosion is 
neither more nor less than the sudden escape of the force or 
potential energy stored up within the boiler during the time 
of getting up steam, and it is obvious that-this escape may 
be either fast or slow, according to circumstances. . Thus a 
crack may start in a plate of very good iron, which will 
spread slowly until a are opening is made through which 
the entire contents of the boiler may escape with more or 
less violence,’ yet there will be no sufficiently sudden 
liberation of force to accomplish much mischief. There 
are many instances of ‘such explosions on record. The 
case of the Times ‘steamship may be cited as one to the 
point. But the plate, instead -of ripping slowly, may be 
rittle, and give way very -quickly, opening at once an 
enormous rent, and thereby liberating the entire force 
stored up within-the boiler in an instant. The work which 
would, under other circumstances, have been expended in 4 
getting the icles of. the surrounding atmosphere in 
motion, and in overcoming. the frictional . resistance of the 
sides of the orifice through which the ‘escape takes place 
—as when a safety valve is opened—is then expended 
on the bricks and ‘walls surrounding the boiler; and, 
indeed, on the very plates themselves, the resistance offered 
by the surrounding atmosphere in the immediate neigh- 
bourhood of the boiler being no longer adequate to the 
absorption of the proviowshy re energy. To put this 
fact in a plain light, let us assume that the water within a 
boiler capable of being worked up to 50 indicated horse 
power, requires half an hour, to rise'to the boiling point, 
175 lb. of coal being consumed, and another quarter of an 
hour to rise to 285°8 deg:, corresponding to a pressure of 
about 40 Ib. We know. thiat on thén esting the engine, 
and getting to work, the quantity of coal burned i 
constant, 50-horse power will be developed. : That is to 
say, a’ resistance will be overcome, or work will be done 
equivalent. to raising 1,650,000 Ib. through one foot in each 
minute, or through 60ft. in one hour, or through 45ft. in 
three-fourths of an hour. But during the time that steam 
was being got up this vast force was being stored up within 
the boiler as heat was being steadily poured in; and this 
force could only; be withdrawn by emptying the boiler of 
its contents, or.of its heat, or of both. . Thus it might be 
suffered to cool down the fire being. withdrawn, when it 
would part with its heat—that is, power, energy, or work 
—by conduction and radiation; or a valve might be opened 
through which steam would rush into the air, expending 
energy on its way as we have said ; or the water might be 
withdrawn, wheri the energy would be expended in effect- 
ing partial evaporation, and dispersing the particles “of 
water remaining, in ‘various ditections, against the resist- 
ance of the air, gravity, and-their own inertia. It is 
sufficiently obvious that the energy stored up may be doled 
out by degrees, or all expended at once in a supreme effort. 
Thus by steadily firing a 50-horse power boiler for three- 
quarters of an hour, it is quite possible to store up within 
it some eighty or ninety millions of foot-pounds, a force quite 
sufficient. to account for results which will be more or 
less disastrous as the time occupied in the expenditure of 


this energy is longer or shorter. 

The Woolwich iler gave way. by the collapse of a flue 
opening a large rent. e precise way in which the stored- 
up energy was brought to on the plates of the shell is 
just the one obscure question still investing boiler explo- 
sions. It is unnecessary now to go deeply into any theory 
on the subject, but we may state that there is reason to 
believe that the moment the pressure is reduced the whole 
volume of water within a boiler suddenly dilates, and this 
possibly without the production, at the instant, of any true 
steam. The atoms or ultimate particles of which the fluid 
is made up, repel one another strongly when highly heated, 
and are only retained in contiguit; by the pressure. The 
moment they are partially relieved from this they will fly 
apart, yet may not produce at first any true steam. Such 
a theory, however imperfect as thus stated, will account 
for most of the conditions ordinarily attending explosions, 
and is capable of being considerably elaborated. It is 
quite sufficient for our purpose merely to point out its 
general tendency here. , 

We have said that the explosion of the Chatham boiler 
apparently commenced with the collapse of a flue, and it 
remains to consider the causes which led to such a result. 
It is just ible that the explosion commenced with the 
fracture of the shell, but it is very unlikely. Mr. Baker 
stated, indeed, that in certain places on the seating walls— 
always the point of danger—the plates were reduced in 
thickness. . Avelling, of Rochester, who was called in 


~ ‘weight ‘of 3 pay 





as an expert, gives the thickness of the thinnest plate at 


yzin., but this did not extend over any considerable 

and even had the wholeshell been of ,*,in. plate, it should 
jhave withstood 54 lb. steam—the load on the safety 
valve at the time. The factor of safety at such a pressure 
would be very small; still, as the workmanship was ex- 
cellent, such a pressure might have been carried petree 
for years. We have not space to go into the evidence in 
detail, but there can be no doubt but that the water 
was suffered to become short; the flue was overheated, 
“came down,” and finally collapsed. This is Mr. Aveling’s 
theory, and we have no hesitation in endorsing it to its 
fullest extent. Indeed, Mr. Aveling was the ome witness 
examined who took this, the proper view of the ease. 
Mr. Baker said “the feed cock from the reservoir attached 
“to the boiler is not’ self-acting but under the control of 
“the stoker; it was his duty to use it as ovcasion required. 
“‘ Supposing him to allow the water to get too low in the 
“boiler. and then turn on the taps, the necessary conse- 
quence would be an explosion.” 

Mr. W. Eames, chief-engineer and assistant-inspector of 
machinery, at'Chatham Dockyard, gave evidence to the 
same effect. “If,” said he, “a man turned off the tap 
“and left it, and suddenly returned and opened it, 
“an explosion would very likely to ensue. My 
“ opinion is that the explosionarose from some sudden pres- 
“ sure caused by want of water in the boiler ; cold water on 
“ hot plates generally results in an explosion.” Does it, in- 
deed? The experience of nearly every engineer who has 
given the subject any attention is directly to the contrary. 
A committee of the Franklin Institute failed to explode a 
small boiler heated to a bright red by injecting cold 
water. It opened at'all the joints and emptied—that was 
all. A few years since a case came under our own know- 
ledge, in Staffordshire, where the flue of a Cornish boiler 
was suffered to become a bright red. In fact, the boiler 
was nearly emptied. The stoker was ignorant of his 
duties, and fired the harder the more his pressure fell 
from want of water. He at last discovered his mis- 
take and turned on the feed. -The fue immediately 
ripped at a transverse point just opposite where the water 
entered near the bridge, and the back end of the furnace 
crown came down; yet so quietly that the fire-door was 
not even blown open. In another instance water was 
pumped in on the red-hot bottom of an externally fired 
egg-ended boiler, with no other result than the cracking of 
the plate on which the current impinged, and the rapid 
extinction of the fire. Indeed, it is difficult to see how an 
explosion can possibly result from such a cause under any 
ordi circumstances, and we feel not a little astonish- 
ment that Mr. Baker and Mr, Eames should advance a 
theory long since abandoned by men of science. In a 
word, it may easily be demonstrated that the explosion at 
Chatham could not have resulted from the generation of 
any sudden pressure due to the introduction of the feed on 
hot plates. The specific heat of iron varies with its purity. 
If we call it ‘1150 we shall not be wide of the mark. As 
we have already stated, we have no very precise data to 
go upon respecting the dimensions of the boiler, but if 
we assume that a strip of iron one foot wide and 
twenty feet long in each flue was overheated we 
shall certainly overstate the case. It is incredible that 
a greater quantity of plate could become red-hot. These 


ickn ould have an aggregate 
or 350 te, and if raised to a bright 
red heat would have a temperature of between 1,300 deg. 
and 1,400 deg) Mah. Say, for convenience, that the tem- 
perature at thé. moment the feed- was turned on was 
1,337 deg., or thereabouts. Now Mr. Baker tested what 
we may term the twin boiler of that which exploded, to 
90 Ib.‘after the catastrophe, and he swore’that it was not 
in better order than that which had failed.* Therefore it 
is tolerably clear that the pressure must have been more 
than 90 lb.; say, 100 lb., corresponding to a temperature 
of 337 deg. in round numbers. It is obvious, from our 
premises, that if ‘the pressure in the boiler descended 
below 100 Ib. the explosion could not-have occurred ; and 
it is equally clear that if it did not descend below this the 
sensible temperature must have’ been 337 ; and, therefore, 
the plates previously heated to 1,337 deg. would have 
but 1,000 deg. to spare for making steam. Each pound of 
steam woall require’ 1,200 units of heat; but the 
specific heat’ of the plates being but ‘1150, a 
pound of iron, in falling through 1,000 deg., could 
yield up but 115 thermal units. But the plates 
weighed 3501b., and therefore gave up in all 115 x 350, or 


40,250 thermal units; and = og = 33°5 Ib. of water 


converted into steam from zero, no allowance being made 
for the heat of liquefaction. In practice, however, the 
heat of the feed was probably 50; therefore the 
plates had to impart ‘but 1,160 deg. Thus the calcu- 
40,250 
1,150 - 
steam of 100 lb. pressure, This is certainly the most that 
the hot plates could accomplish. We need hardly point out 
that hot iron will not instantaneously communicate its 
heat to water; indeed it repels the fluid at first. It is also 
evident that 35 lb. of water could not be introduced in- 
stantaneously into contact with every portion of the 
heated plates at once; indeed, in order to bring water into 
contact with the hot plates at all, it must have been 
a work of some time, as the boiler required to 
be fairly filled up. It is probable that for this - 
pose a ton of water would be needed ins’ of 
a few pounds, and the result of this impact of cold 
water would be to reduce the | snag rather than 
to augment it. In the face of these facts, we shall not say 
too much if we pronounce Mr. Baker’s and Mr. Eames’ 
explanation (/) as being utterly fallacious. Even 
though we grant, for the sake of nt, that 35 1b. of 
feed water were converted into steam by the hot plates in 
less than the 100th of a second, it would still not suffice to 
bring about an explosion. The steam space at the moment 


lation stands = 35.1b., or say, 133 cubic feet of 





* Mr. L. Fletcher, C.E., has since examined this boiler, in ac- 
cordance with instructions to that effect received by him from the 
Admiralty, and, we understand, condemned it to be broken ap, 
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of the accident could not haye been much less boasted 
cubic feet, including the dome, “Tt was in all proba 

much more. The sudden inbrodeciien into this of half as 
much more steam at double the pressure would only be to 
raise the whole to something like 751b. We are at a loss 
to understand how men of such attainments as we presume 
Mr. Baker and Mr. Eames happily can soffer 
themselves to be led away by one of the most absurd 
though plausible theories ever produced. They had before 
them two broad facts. Iron, when heated sufficiently, is 
weakened. The fiue was over-heated. It was therefore 
unable to bear the pressure at whith the boiler ordinarily 
worked, and hence it gave way. Mr. Baker’s assump- 
tions were purely gratuitous. He and his associate 
actually went out of their way to introduce an explanation 
which was both unnecessary and, under the circumstances, 

bsurd, 


a ; 

Mr. Aveling made an excellent si stion, which we 
hope to see pm upon, “There are — than a dozen 
“ different theories as to the causes of boilers bursting, and 
“it is a pity that the questions at issue are not cleared uP, 
“which they could be very easily if Government would 
“ give us a few boilers to operate upon.” We quite agree 
with the speaker, and we believe that no more useful grant 
could be made than a moderate sum to defray the expenses 
of exploding a few boilers, or endeavouring to explode 
them, under various conditions. Private firms cannot be 
expected to take this matter up, as the experiments should 
be conducted under conditions of place not easily secured, 
especially in the ere. districts, They would 
also be attended with some danger and responsibility, 
which few people like to encounter. The British Associa- 
tion might perhaps aid such ascheme by appointing a com- 
mission and granting some funds, but we fear the expenses 
of the undertaking would prove too heavy. Still some- 
thing might be accomplished, and we trust that the subject 
will not be allowed to drop until Mr. Aveling’s suggestion 
is carried out to a good practical result, 


THE METROPOLITAN WATERWORKS COMPANIES, 


Tr Government could be effectively carried on by circular 
letters, and if nuisances could be abolished by means of 
reports, then, indeed, this would be a very happy country. 
As matters now stand it may well be doubted whether the 
local vestries, over whom a spasmodic sort of supervision 
is held by the Home-office or the Board of ‘Trade, do 
efficiently fulfil the sanitary requirements of our large 
cities. By way of doing the little that lay in its power 
towards abating the smoke nuisance, the Home-oftice sent, 
some time ago, a circular letter to all the principal English 
towns, making certain inquiries as to the different local 
measures against the smoke nuisance. As a similar kind 
of answer to the many complaints about the water supply 
of the metropolis, the Home-office addressed, some months 
ago, a letter to all the metropolitan water companies; and 
this letter, with the replies (parliamentary paper, No. 497 
of this session), were published a few days ago, As a 
starting point for each water company there was forwarded 
a copy of the report to the general Board of Health on the 
Metropolitan Water Supply in 1856, with the request that 
the Secretary of State be informed whether any changes 
have taken place since that date :—1. In the Acts of Pavlia- 
ment of each company; 2, the sources of supply; 3, in the 
reservoirs ; 4, the filters; 5, the pumping arrangements ; 
6, as to the tenements supplied; 7, as to the rates of charges; 
8, the modes of supply, “ whether constant or intermittent 
“ by tanks or butts, or direct from the main.” Each com- 
pany was also requested to state how far the 15th section— 
providing for censtant supply—of the Metropolitan Water 
Act, 15 and 16 Vict., cap. 84, has been compliedwith; what 
requisitions, if any, have been made by the churchwardens 
under the 27th section; and whether any complaints have 
been made as to quality and quantity of the water supplied, 
as can be done under the 9th section, upon which the 
Board of Trade may appoint a person to inquire and 
report. This letter was sent to eight, companies :—the 
Chelsea, the Grand Junction, the Southwark and Vaux- 
hall, the Lambeth, West Middlesex, New River, East 
London, and the Kent Waterworks Companies. 

As regards the first interrogation, respecting the Acts of 
Parliament, each of these companies has obtained some 
new Act. Amongst these are “'{he Southwark and Vaux- 
“ hall Water Act, 1864,” 27 Vict., c. 8; and “ The Chelsea 
“ Waterworks Acts, 1864,” authorising the raising of 
further capital for additional works. The West Middlesex 
Company have obtained two additional: Acts, the 23 Vict. 
c. 1, 1860, and 29 Vict., ¢. 6, 1866; and the Lambeth 19 Vict., 
“ ¢, 10, to enable the company to raise further money, and 
“ for other purposes.” Then follow “The Grand Junction 
“ Waterworks Act, 1855;” “Grand Junction Waterworks 
“Act, 1856;” “Grand Junction Waterworks Act, 1861;” and 
the 25 Vict., c. 22, 3rd of June, 1862, for raising additional 
capital by the East London Company. By the 25th Vict., 
ec. 44, the Kent Waterworks Company were empowered to 
raise further capital; and by the 27 and 28 Vict., c. 146, to 
amalgamate with the Kent Waterworks Company. By 
the Act of 1857 the New River Company had power to 
create a debenture stock in lieu of bond debt; to construct 
additional sewers at Hertford; and to raise a further sum 
of £300,000, 

The six first companies state that no change has been 
made in the sources of supply; the Kent Waterworks take 
their water “exclusively from deep wells;” and the New 
River Company, while they have made no change in their 
old sources of the Chadwell Spring, River. Lea, Amwell- 
hill Well, Cheshunt Well, Hampstead-road Well, and 
tributaries of the New River, have obtained since 1856, 
the spring at Hampstead and Ken “Wood, the waters of 
which are collected in thirteen ponds on Hampstead Heath 
and at Highgate, of an area of about thirty acres; ‘an 
artesian well on Hampstead Heath—once the property ‘of 
the Hampstead Waterworks Company—the supply of whose 
district was undertaken by the New River Company: in 
1857; and an artesian well recently made at Hoddesdon. 
This company state that. there has been no octasion, to 
make use of the Amwell, Hampstead-road, and Hampstead 
Heath Wells for several years, They have been kept in 


wai “The daily supply of the New River Company is 


35,000,000. a a 

The Southwark and Vauxhall, the Chelsea, the Lambeth, 
the Grand Junction, and the East London have made no 

in their reservoirs. The West Middlesex Company 
have brought into use the reservoir at Kensington, and an 
additional reservoir of seyen acres has been made at 
Barnes. The storage capacity of one of the reser- 
voirs of Pr spy Mags ae tt increased. The 
Lambeth Company have constz three additional 
reservoirs—one at Rock-bill, one, at Selhurst, and one at 
Combe-hill.. By the East London seventy-five acres’ of 
additional reservoir have been constructed, and forty-five 
acres further are in course of completion. The Kent 
Waterworks Company have made additional covered re- 
servoirs of the capacity of 1,500,000 gallons. The New 
River Company state that the small circular basin used in 
1856 for the supply of baths and washhouses contiguous 
has been removed, the establishment having been closed ; 
and that in addition to the thirteen ponds already referred 
to, a new subsidiary reservoir at Hornsey, with an area of 
eight acres, and covered filtered water service reservoirs on 
Highgate-hill and Hampstead Heath, having an area of 
22,000 square feet, and a joint capacity of 1,500,000 gallons, 
have been made. 

The Grand Junction, the East London, and the Kent 
Waterworks Companies have made no changes since 1859 
in their filtering arrangements, the latter company giving 
as a reason that their supply is exclusively from deep 
springs. The Southwark and Vauxhall have four acres 
of additional filtering area; the Chelsea, two additional 
filtering beds ; the West Middlesex have formed two new 
filtering beds at Barnes ; additional filters are being con- 
structed at Thames Ditton for the Lambeth Company ; 
and the New River Company have increased the means of 
filtration by three additional filter beds, having a joint 
area of about two acres, and two other beds being also in 
course of construction with a joint area of two acres, 

All the companies have largely increased and are still 
increasing their engine power since 1856. With respect to 
the number of tenements supplied by each company, the 
Southwark and Vauxhall supply 73,500; the Chelsea, 
26,463; the West Middlesex, 35,707; the Lambeth, 35,853; 
the Grand Junction, 25,636; the East London, 88,340; the 
Kent, 32,766; and the New River Company, 111,958. No 
. changes are stated to have been made in the majority of 
the companies’ rates of charges, which are regulated by 
Acts passed before 1856; with the single exception of the 
Kent Waterworks Company, whose rates of charges are 
those prescribed by their last Act, the 27 and 28 Vict., c. 
146. Only one requisition, according to the 15th section 
of the Metropolitan Water Act (providing for a constant 
supply) has been made, and most of the companies state 
that they practically afford a constant supply. 1t would 
appear that, at Lambeth, the requisition made for a constant 
supply “has been complied with;” although the mode of 
supply of the Lambeth Company is stated to be “ inter- 
“mittent by cisterns, tanks, or butts,” and, in some 
instances, direct from the main. The Southwark and 
Vauxhall Company have alone received requisitions from 
the parish, and these “have been complied with.” The 
only two companies against whom any complaints have 
been made since 1856, are the Southwark and Vauxhall, 
and the Kent Waterworks, In the first case, the vestry 
of Bermondsey memorialised the Board of Trade, and 
Captain Tyler being appointed to investigate the matter, 
he recommended additional filtering room, which was 
carried out. A memorial was also sent to the board from 
Peckham, complaining of insufficient pressure in the higher 

of the parish. An additional main, recommended 
by Captain Tyler, was accordingly laid down. In 1860 a 
complaint was made against the supply of water from the 
river Ravensbourne, furnished by.the Kent Waterworks. 
The district is now entirely supplied from chalk springs. 








PALLISER SHOT AND SHELL. 


THe recent experiments at Shoebury have resulted in an 
apparent triumph for guns over targets. The fact is, beyond 
question, mainly due to the use of chilled projectiles. For the 
present we postpone a consideration of those experiments, but it 
may interest our readers to learn a few particulars regarding the 
mode of manufacture adopted at Woolwich. The chilled shell, 
last used with such effect, are composed of a mixture of Ponty- 
pool and white cast iron, in various proportions ; the best per- 
haps being about 60 per cent. of Pontypool to 40 per cent. of 
Welsh. Various experiments have been made with different 
qualities of iron, and among other mixtures wrought iron scrap 
has been tried up to 25 per cent. It has, however, been aban- 
doned for the present, and just now all Major Palliser’s shell and 
shot are made wholly of cast iron, It has also been sought to 
improve the quality of the metal by melting it several times, 
and pouring it into a chilled pig-mould, but it does not appear 
that a better result can be obtained in this way, than by cast- 
ing direct from the cupola. 

The moulds are of cast iron, and have somewhat the appear- 
ance of a mortar with central trunnions. There is a separate 
lining which is accurately bored to the dimensions required for 
the particular kind of iron used, as all the mixtures do not con- 
tract equally. The moulds are ranged circularly round a central 
crane, each mould being supported by its trunnions. The metal 
is poured in in the usual manner, and after about an hour the 
shot (9 in.) is turned out, still hot, and the runner is knocked 
off. The projectile is then practically complete. 








THe Berpan Gun.—The Board of Army Officers, appointed by 
the Government to test small arms, recommeniied Colonel 
Berdan’s plan of converting breech-loaders; also the same plan to 
be applied to new arms. The Berdan musket was fired one 
hu times in five and one-half minutes, the first twenty 
rounds in one minute. It had been previously fired three hundred 
times for the purpose of fouling it, and had then been rusted in 
salt and water, and afterwards rolled in fine sand. This test is 
without — The rapidity of fire of thisarm is move than 
double that of the famous needle gun of the Prussians.—American 
Gaslight Journal. 

GREAT RECLAMATION FROM THE SEA.—(/'rom our Correspondent, 
—A gigantic work is on the ¢apis. It is nothing less thah the 
drying up of # great part of the Zuyder Zee. “I'he extent of the 
land proposed to be reclaimed is 380,000 acres, and the cost of the 





work is set down at £10,650,000, 
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MR. MUSHET’S MORAL CLAIM. 

Sir,--I regret i that I should onee more be calle 
upon to inflict on you your readers further details on 
subject which must long since have become almost as t 
nuisance to them as to myself; but the extraordinary ¢ to 
remuneration on moral and not legal grounds which Mr. Mushet 
has thought yeopes to bring before the British Association, and 
again to publish in your columns, renders it necessary t I 
should give the reasons on which I base my refusal to comply with 
so extraordinary a demand, and in doing so I will endeavour as 
briefly as I can to recapitulate the principal events that have 

without, however, troubling you to e through a 
mass of detail that would ‘materially strengthen my case, but 
which I consider wholly unnecessary to vindicate myself from 
a agen moral or legai, that can be brought against me. 

A , 1856, I first announced to the world my discovery 
that m ble iron and steel could be made direct from cast iron 
by forcing air beneath its surface when collected in large masses 
in closed vessels, and that the temperature acquired by the com- 
bustion of the carbon it contained would keep the metal in a fluid 
state until it passed into the condition of cast steel or into 
malleable iron, and on that occasion I exhibited both rolled and 
forged bars so produced, and without the employment of spiegel- 
eisen. No one at that period attempted to deny the entire 
novelty of the process, although many doubted its commercial 


success, 

A few days after the reading of this paper, Mr. T. Brown, then a 
partner of the Ebbw Vale Company, called on me and endeavoured 
to purchase my English patent,; before leaving me le raised his 
original offer from £25,000 to £50,000, which latter sum I refused 
to accept, because I consid it was far below the commercial 
value of my patent, and Mr. Brown left me greatly disappointed, 
and I think 1 may say very angry. Mr. Brown at that time was 
the owner or part owner of some patent inventions of a Mr. J. G. 
Martien, one of which was a proposition to refine or purify iron 
for puddling by forcing steam or air through it as it flowed along 
a cast iron gutter from the blast furnace to the pig bed; that 
Martien simply desired to make what is called ‘‘fincrs’ metal,” is 
clear, because he says the metal may, after such treatment (i.e. 
blowing in the gutter), be run into a reverberatory furnace, *‘ in 
order to its being subjected to puddling, by which means the 
manufacture of wrought iron by puddling such purified cast iron, 
and also the manufacture of steel therefrom in the ordinary man- 
ner are improved;” hence it is quite clear that Martien had no idea 
of making malleable iron except by puddling, and he mentions 
steel only to say that it ‘‘ may be made in the ordinary manner.” 
Had there been any practical mode described in this specification 
of so treating iron for the purpose named, even then it 
could in no way have affected my invention, but the mode 
proposed of making finers’ metal could’ not possibly succeed in 
practice; for the molten cast iron, if it were not all blown 
out of the gutter, would have become soldified or cooled 
by exposure in this long trough or gutter; and even were 
it not so the cast iron gutter would have melted long before its 
contents could possibly have been converted into molten malleable 
iron; but Mr. Brown having failed to purchase my invention 
appears to have entertained the hope that by some means or other 
this foolish and impracticable scheme of Mr, Martien’s might be so 
tortured and twisted as to give him a prior claim over my inven- 
tion. But it must be borne in mind ‘that Mr. Brown had taken 
the able professional advice of the late Mr. Charles May, who 
accompanied him; and was present when he proposed to. purchase 
my patent. It is therefore clear that both Mr, Brown and his 

viser considered my invention a most important one, and'that it 
was quite distinct from the patent of Martien’s (then in Mr. 
Brown’s possession), or he would never have been so anxious to 
purchase it for £50,000. 

A few days after the interview, with Mr. Brown before referred 
to I received a letter from Mr. Mushet, who was up to that time 
entirely unknown to me, in which he announced, in the most in- 
flated language, that he had-made a most important discovery 
which would add enormously to the value of my process, and 
without which it would be worth nothing. To this letter I imme- 
diately replied that I was most happy to hear that he had made so 
valuable a discovery, and expressed my willingness at once to pur- 
chase his patent or take a license to use it, or make such other 
arrangements as might secure our mutual advantage; and I further 
said I would visit him at Coleford, and go further into the matter; 
I accordingly went to Coleford, but only to find that his invention 
—the nature of which I was perfectly ignorant of, but which 
was said to be so absolutely essential to the success of my process— 
had been made over to Mr. Thomas Brown. Thus was I sold to 
the enemy, and I found myself ruthlessly sacrificed by Mr. Mushet. 
His invention was offered to me, and I was ready to negociate for 
its use or purchase; but without a word of explanation it was 
parted with, in order to strengthen the hands of my opponent. 
Was this, may I ask, one of the acts of Mr. Mushet that is caleu- 
lated to awaken a feeling of profound gratitude on my part? Does 
Mr. Mushét rest his moral‘claims to compensation from me on so 
disinterested an act of kindness? With five weeks of the day on 
which I read my paper at Cheltenham, Mr. Mushet had obtained 
four separate grants of, letters patent; three of these patents had, 
as it appears from Mr. Mushet’s own showing, been manufactured 
by him for Mr. Thomas Brown. Mr. Mushet (I suppose by desire) 


d 
a 
a 


stated in each of them that the iron might be puritied in the man- , 


ner invented by J. G. Martien, but as he perfectly well knew that 
Martien’s process was not for the production of fluid malleable iron 
or steel, the description given by Mr. Mushet was most ingeniously 
made to tally exactly with my steel process; the artful way this is 
accomplished is in itself quite a study, and-would be most amusing 


‘if it were not so shamefully disho: ; after impatiently waiting 


week after week, the day at length e@ when Mr. Mushet’s spe- 
cification was to be published. I was then to learn what this great 
discovery could possibly consist of, that was said would so much 
improve my process, and the loss of which would involve me in 
ruin, I was an early visitor at the Patent-office that morning, 
and you may imagine my utter surprise, and, I may add, 
deep disgust and indignation, when I read Mr. Mushet’s 
Specification, No. 2163, which consisted simply in the 
employment of oxide of manganese and pitch, or other 
carbonaceous matter-when manganese, coal tar, or other 
carbonaceous matter, had been for the last forty years used by 
every cast stecl inaker in Europe, I saw at once the net that was 
being spread for me. In a few days all four of Mr. Mushet’s spe- 
cifications were filed, and I then realised the full extent of the 
conspiracy formed for the purpose of taking from me entirely the 
use of manganese in the manufacture of stecl. is conspiracy 
not only aimed at depriving mé of the usé of manganese by all the 
old and well-known means, as well as by any new ones that could be 
devised ; but its object was also to confer’on the owners of Mar- 
tien’s patent the sole right to use this indispensable element in all 
cast steel. Thus I found myself abated on the very threshold 
of the practicaf development of my invention, The great dis- 
cévery of ‘Heath (metallic manganese), or, as he and some others 
callit, carburet of manganese, was among the things patented by 
Mr. Mushet. Thus hemmed in, I dared not resort to the use even of 
Heath’s invention, lest I should, by so doing, have arrayed against 
me a ner in the most wealthy iron firm in Great Britain, who 
had shown himself willing to spend £50,000 to get possession of my 
patent. There wers also other perils ahead, for more patents 
were in .course taken out, by’ Mr. Mushet under titles 
which led me to infer that he was taking further steps to tie up 
the use of manganese. In this belief I was right, for the number of 
patents taken out by Mushet, which debar me from the use of 
manganese, under certain conditions, with metal made by my pro- 
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cess, amount to no less than ten separate patents—all | 
within a peri : 
at Cheltenham. 
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be any) who think that I am morally, though not 
to Mr. Mushet, or who may have thought that \ 
endeavoured to obstruct me. For this purpose I must direct 
attention to the following extracts from a letter written by Mr, 
Mushet and published in the Mining Journal of ber 
and in THe ENGINEER of Friday last, wherein he sa; “In 
September, 1856, I took out four patents, Nos. 2168, 2170, 2219. 
and 2220, and these four, supposing them to have been all valid 
and practicable, were all that I ever took out that could have in 
any way controlled or obstructed the pneumatic process, Three 
of these four were tive, and were jaken out at Mr. Thomas 
Brown’s request and under Mr. Hindmarch’s advice, but contrary 
to my judgment, as I was well aware that two out of the three could 
do 0 po at all, as, indeed, appeared on trial, whilst the third 
coud not even be tried, seeing that pure metallic manganese was 
*not then, neither is it now, an article of commerce.” 

Mr. Mushet further writes, ‘‘I can most distinctly state that I 
never offered to Mr. Brown or to any other party my speculative 
patent for the introduction into pneumatised steel of pitch and 
oxide of manganese ; this invention I well knew from the first was 
worthless, and the patent was only taken out to oblige Mr. Brown.” 
What an amiable accomplice! He only took out the patent which 
he knew to be worthless to oblige Mr. T. Brown. 

Now, before proceeding further, it will be as well to examine 
the means by which these three grants from the Crown were ob- 
tained ; in the first place Mr. Mushet had to petition the Queen, 
stating the nature of his invention, &c.; he had next to add his 
signature to a document running thus—‘‘I, Robert Mushet, of 
Coleford, in the county of Gloucester, do solemnly and sincerely 
declare that I am in possession of an invention for improvements 
in the manufacture of iron and stegl, which invention I believe 
will be of great public utility; that I am the true and first in- 
ventor thereof, and that the same is not in use by any other 
persons to the best of my knowledge and belief ; and I make this 
declaration conscientiously believing the same to be true,” &c. This 
document must be signed by Robert Mushet, and the declaration 
made before a magistrate or a master in Chancery, who, pointing 
to the signature, asks the applicant, who stands uncovered in his 
presence, “‘Is this your name and handwriting? (to which he 
answers ‘‘ Yes”) and you solemnly and sincerely declare that the 
contents of this your declaration are true?” (to which the appli- 
cant answers, “I do.”) Now it is upon the allegations thus 
solemnly made in this declaration that the Crown grants this 
most important document, sealed with the Great Seal of England, 
a document intended to confer an immense commercial privilege 
on its possessor; at the same time it inflicts a gross injustice on 
the whole commercial community if made the means of depriving 
them of any portion of that which was before known or in use, 
its sole intention being to protect new and valuable discoveries, 
the Crown relying solely on the honesty and truth of the in- 
ventor’s declaration. Now Mr. Mushet must have gone through 
this ordeal in the case of each of the-three “‘ speculative patents ” 
which he took out to oblige Mr. T. Brown, and which, so far from 
his believing ‘‘ to be of great public utility,” he says in his letter that 
he ‘‘ well knew from the first was worthless.” Thus we see that Mr. 
Mushet, by his own showing, made on three separate occasions a 
solemn declaration before a magistrate which he declares at the 
time he made it he knew to be untrue, and did thus obtain three 
separate grants of letters patent by an imposition or fraud upon 
the Crown, and for the purpose, among others, of hindering or 
obstructing me in the free use and exercise in my process of 
manufacturing steel by the use therein of oxide of manganese 
and metallic manganese, the right to use which was long pre- 
viously possessed by the public. 

There is no profession without its black sheep. The Stock 
Exchange have their stags, and the genuine inventor knows to his 
cost what the ‘‘speculative patentee” is. He is generally a man 
of some genius, though possessed of no originality, but capable of 
readily appreciating a novel and valuable invention. As soon as 
any important discovery is brought out he sets vigorously to work, 
and by patenting as many things as possible that may obstruct its 

rogress, he quietly waits to be bought off ; sometimes his specu- 
fition succeeds, and he is bought off at an enormous cost. Ispeak 
feelingly, for I have paid the smart heavily, but I certainly have 
no intention to do so again. When such a man finds himself in 
possession of an obstructive patent he reckonsits value at the amount 
of injury it may inflict ; he not unfrequently sells it to some rival 
manufacturer, who, by its means, either suppresses the original 
invention or ruins the inventor by continued litigation; or it may 
be employed to cheapen the invention it cripples, so that it may be 
bought by the owners of the speculative patent below its value; the 
terrorism which this document exercises over the original inventor 
is in itself a positive calamity; indeed, this evil has grown to such 
an.extent that some of our ablest writers and statesmen actually 
advocate the entire abolition of the patent laws, in despair of 
curing by any other means the gross injustice that is inflicted in 
many cases by means of patents taken out on speculation and used 
for the most illegal and dishonourable purposes. What remunera- 
tion Mr. Mushet may have already had from Mr. Brown for the 
talented way in which the specifications of these useless patents 
were drawn up and made to look like bond fide honest inventions, 
I cannot tell; but I presume he did not labour so energetically to 
establish Martien’s patent on the ruins of mine without being well 

aid for it, nor do I know in what way Mr. Mushet or Mr. Brown 
intended to use the patents obtained by the solemn declarations of 
Mr. Mushet; but I do well know that they considerably augmented 
the difficulties with which I had to contend during the three years 
they remained in force.* [can and have made metallic or carburet 
of manganese readily, and had that one thing been left free for my 
use, instead of being illegally patented, I could have done all that 
I desired in my process without resorting to spiegeleisen at all. 

If the peculiar effects produced by manganese on steel had not 
been well known it is quite possible that I might never have 
employed it; but its properties were understood by hundreds of 
men in Sheffield quite as well as they were known to Mr. Mushet, 
and had I not been prevented from using metallic or carburet of 
manganese by one of these illegal patents, I have not the shadow 
of a doubt but that I should have effected the desired object with it 
in amanner more perfectly than spiegeleisen can effect it. The latter 
has been preferred because it could be obtained at once and with- 
out trouble or loss of time in experimenting. At length, wearied 
out by the difficulties thrown in my way, I looked more carefully 
into the several patents of Mr. Mushet, when I became convinced 
that they possessed so little real novelty, were so much antici- 
pated by my own patents, and were so falsely and untruthfally 
specified, as to render it impossible to sustain them—being backed 
in this opinion by eminent professional men—I at once resolved 
to use spiegeleisen, and it was after this period that Mr. Mushet’s 
partner, Mr. Clare, urged me to take a license under Mushet’s 
patent. He offered to make the terms extremely easy, but as I 
saw that any acknowledgment of his right would give him a 
strong hold on my licensees, I refused to take a license or pay any 
sum whatever. I showed Mr. Mushet’s partner on what grounds 
I justified my refusal to take a license, by reading to him that 
part of my specification in which I describe how the degree of 
carburation 0! = metal may be regulated after its conversion b 
adding to it molten pig iron im such quantities as was Sesired, 

Mr. Mushet claimed to use spathose pig iron, or any other pig 
iron, if it contained manganese, in however large or ‘small a 
quantity. Now, above one-third of all the iron ores known con- 
tain manganese, so that if Mr. Mushet’s patent (dated later than 
my own) could have been sustained, it would have prevented the 
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pated, and were worthless; indeed I 
extreme disappointment manifested itself 
that will sometimes force their into the eye 
stoical when their feelings are acted upon. I told 
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steel by my process, employing spiegeleisen, and would in their 
aume have this steel tilted 4 into a bar, and would accompany 
them into the town, and there sell the bar of steel so made, and 
hand them the invoice, so that there would be i 
volved except that of Mr. Mushet’s right to his 
never received an intment from h mee 


to 
obtain the proof I had offered him, and never after that day received 


any letter or notice requesting or gme not to use spiegel- 
> dg I took it for granted that both Mr. Clare and Mr. Mastee bad 
been convinced by the arguments I had used, and had therefore 
abandoned all further claims in regard to that patent ; the fact 
that all ten of these obstructive patents were soon after abandoned 
was in itself enough to justify me in that belief. But let us 
imagine what would have been the result had these “ speculative” 
and other patents been prolonged for another seven years by the 
payment of the stamp duties on them ; if Mr. Mushet is so urgent 
in his demands for what he affects to consider a moral claim, we 
can imagine what havoc he would have made among my licensees 
were he armed with all the terrors of the law ; indeed, it is im- 
possible to conceive the amount of mischief that might have been 
inflicted on myself and my licensees. In human probability, 
the struggle would have been such that the Bessemer process 
would never have been developed, and my ruin, as well as Mr, 
Mushet’s, would have been the necessary result. 

It must not be forgotten that, during the time that the illegal pa- 
tents remained in force, Mr. Mushet laboured very hard to prov 
by means of writing in the public press, that I was not the origin 
and true inventor of the process of making steel and malleable iron 
by forcing air into crude iron until it was ay oy Aer igen into 
cast steel; but he claimed its invention for Mr. Martien, and by 
the most unfair ment endeavoured to establish his claim in the 
opinion of the public not content with putting my opponent in 
possession of every means he could devise of limiting my future 
action and claiming what was already public property, Mr. Mushet, 
as his numerous letters prove, endeavoured by means of the most 
miserable special pleading and false argument, to deprive me of 
the honour of having invented, what in spite of him is now known 
as the Bessemer process; as an example of his false statements I 
will quote a few lines from a letter published in Tue ENGINEER on 
September 30, 1861; the subject therein discussed is ‘* Patent 
Abuses.” Mr. Mushet thus commences his letter, “Sir, patent 
matters being at present much under discussion, I shall offer a few 
remarks upon one of the worst abuses of the patent system. I mean 
the granting of letters patent for the same invention to different 
parties at different times. I shall first, detail a most important 
case of this kind, wherein the true and original inventor has had 
the fruits of his labour snatched from him and bestowed upon 
another patentee.” By reading further on we find that Mr. Martien 
is the victim referred to, and that Henry Bessemer is the person 
who has snatched the fruits of his labours from him. 
Now the gross misrepresentation of facts here put before the 
public must be known to everyone who has given any 
attention to the subject, and there are few men in England 
to whom the great distincti bet Martien’s patent 
and my own is better understood than by Mr. Mushet. But let 
us see what he now says of my patent, the granting of which was 
so great an abuse of the patent law—an invention which ‘‘snatched 
from Martien the fruits of his labour.” In a letter published by 
Mr. Mushet, in THe Encineer of Friday last, Mr. Mushet tells 
us what he thought of my invention at the time he took out his 
patent for spiegeleisen, and, therefore, previous to any of the let- 
ters he has written against me or in favour of Martien. Mr. Mushet 
says, ‘‘Mr. Bessemer’s process, I well knew, was the greatest metal- 
lurgical invention of modern times.” Now if Mr. Mushet knew 
ten years ago that my process was the greatest invention of modern 
times, why did he characterise the granting of my patent as “‘ one 
of the greatest abuses of the patent law,” and endeavourto imbue the 
public mind with the idea that I had snatched the invention from 
Martien? I think I know perfectly well why Mr. Mushet has made 
these contradictory statements, and this simple solution will also 
explain a score of other equally gross misrepresentations, viz., Mr. 
Mushet wrote at that time to get money out of Mr. Thomas Brown, 
he now writes in the hope of getting money from Henry Bessemer. 

I may mention that some years ago I had discovered, in the 
course of carrying on my process, that the whole of the silicium 
contained in the crude metal was eliminated ; and, further, that 
its entire removal was injurious to the quality of the metal. I 
also found, by numerous carefully-made analyses, that all the best 
qualities of cast steel made by the old process contained a small 
portion of that metal, and that in bubbly unsound ingots silicium 
was invariably absent. I connected these facts, and inferred 
therefrom that silictum in minute quantity added to my metal 
would improve its soundness. I tried several experiments to prove 
this fact, and found it most successful. 

In the course of practice I had also found that the” large pro- 
portion of carbon in spiegeleisen entailed this difficulty, viz., that 
whenever very mild steel, approaching iron in softness, was 
required, that spiegeleisen was not well adapted to the purpose ; 
because, if you put as much of it into the converted metal as was 
necessary in order to introduce the required quantity of manga- 
nese, you unavoidably introduced, at the same time, so much 
carbon that your steel was made too hard; and if you, on the 
other hand, put into it —_ enough Fa sree to bring the 
metal to the proper state of carburation to form very mild steel, there 
was a deficiency of the manganese requisite to insure the sound 
working or welding properties of the steel.. Now, at the time I am 
speaking of, Mr. Mushet’s patents had lapsed and become public 
property for about two years;and as Mr. Mushet’s spiegeleisen 
patent did not describe any new or special mode of making a triple 
compound of iron, carbon, and manganese, and, indeed, did not 
describe any mode whatever of on eens | these materials, or 
give any hint or indication how such materials were to bo made 
in such proportions as would render the mixture specially suitable 
for different qualities of iron or steel made by my process, and as 
I had discovered that the metal silicium was a most valuable 
adjunct, I thought it advisable to include in one of my patents a 
description of a mode by which an alloy might be ie so rich in 
manganese, as com with the iron and carbon present, that a 
much smaller quantity of it nig be than was necessary 
when using 8 en’ ing’ Very miild steel or 

alleable iron, scarcely any carbon would be introduced in adding 
the requisite ‘quantity of manganese. I also described a prelimi- 





nary treatment by deoxydation of the elements , 80 as 
greatly to facilitate the artificial production of alloys, and 
also the mode of combining a ee of the metal 
silicium in the compound to be so i ; thus it 
will be seen that my invention only to «particular 
mode of forming “ani alloy ‘of iron, “siliciam, and 
manganese in proportions widely differing from that in which 








they occur in spiegeleisen, ‘and more suitable than that kind of 
g iron for my 3 it is, abundantly 
SEF sass ender kas gueet, Eovcbster wesavver seal aimmotines 
made to the use of , even if that substance had not 
before been used. mote at) a does 
tained ie pales Tor Ohta Sagcotomens whish T made, 
c a 

and was there mentioned chiefly for the purpose of legal publica- 
tion, and thus to it from claimed by Mr. as 
compouni of mangatens presented tel he anind I state 
that our firm, also my have made hundreds of tons 
of steel by the employment of an ae rrr a A 
On eS Cree: —— _ Py 
mine the pretext che-of thase vilent ctinche on suo in which 
he has so often indulged. I will not inflict on your readers the 
whole of this scurrilous article, but I will quote a portion of it in 
order to show the with which Mr. Mushet was animated, 
and as a curious of the indignation he feigned to feel at 
what he was pleased to call the repaten' of his invention. The 
following is the abstract referred to from Mr. Mushet’s letter on 
br Abuses,” as printed in THz ENGINEER, September 20th, 
Thus, not only has my patent of 1 been granted over again to Mr. 
Bessemer, but it has passed the Patent-office ; though he claims not merely a 
useless bat a hurtful addition to his metal, and which claim ought alone to 
have ensured j of the ap i When the modesty and original 





now 
as an 
will depend, wholly upon what he has picked up, and what he 
glean out of my patents, and if he can stoop to this kind of eleemosynary 
celebrity, I do not grudge him the in’ bu! 
content, and employ my ideas privately. It too 
them over again, after an interval of only five years, and claim them for his own. 
There is a reform wanted in law which should render it impossible for 
man Another desirable 


i 
e 
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y his eyes by the 
pirate. The law has provided a remedy, no doubt, but the remedy is, in most 
instances, worse than the disease. __ 

In a subsequent letter 1 purpose showing the manner in which Martien’s 
process may be brought into general ase, so as wholly to supersede the modified 
method by which it is at present carried into effect by Mr. Bessemer. 

Coleford, 16th September, 1861. ROBERT MUSHET. 

Now I would ask your readers gonerally, and Mr. Mushet’s 
friends in particular, if there is anything in my describing in one 
of my patents this mode of m a specific alloy for the purpose 
of preventing it from being withheld from me by others that can 
in the smallest <—- justify the violent and insolent 
employed by Mr. Mushet towards me. It is almost impossible to 
conceive the amount of duplicity and moral depravity necessary to 
enable a person so to write who had himself for years been en- 
gaged in scheming and plotting with others for the overthrow of 
an invention which he now admits that he at the time “ knew to 
be the greatest metallurgical invention of modern times.” 

It is, I say, a pitiful sight to see a man thus moralise and put on 
the garb of innocence who must be perfectly aware that he hesi- 
tated not, time after time, to ‘“‘solemnly and sincerely declare” 
that to be true that he now admits he knew at the time to be false, 
in order to obtain from the Crown documents the more effectually 
to enable him, and those he conspired with, to obstruct, and, if 
possible destroy what he knew to be a most valuable invention. 

_And this the property of one who had never in any way injured 
him, and yet this man, the taker out of “speculative patents,” 
now talks of “‘ moral claims,” having tried for many — all that 
legal and illegal claims could do, and having failed in his numerous 
attempts to get my invention under his control, has the assurance 
publicly to put forward a claim for compensation on moral grounds, 
simply because one of his expired: patents, which gn nd 
to every British subject; is employed by me and my licensees, 
This fact. Mr,, Mushet seems to think is to cancel all his illegal 
attempts to impede or destroy my invention, to condone all his 
efforts to deprive me of the honour of being the inventor of the 
process known by my name, and to wipe out the numerous gross 
insults heaped on ime in his published letter. 

Reviewing calmly all the acts of Mr. Mushet for the last ten 
years that have come to my knowledge, I have arrived at a very 
different conclusion; for I cannot discover in that period one 
single disinterested act of his intended to benefit me, and, what is 
more, I can perceive none that were not intentionally hostile to 
me, I therefore utterly repudiate and deny that even the shadow 
of a moral claim exists. bo ar me on the part of Mr. Mushet; but 
I do think, if moral claims are to be discussed at all in business 
matters, I had a strong moral claim on Mr. Mushet, whose patents 
are all founded on mine, and could never have had an existence 
but for me—a claim that any improvement based on my novel 
process, and applicable to none other, should have been first 
—s to me. be 

t may not be generally known how much I have been pressed 
by this moral claim in e pecuniary form. One gentleman after 
another, who appear to have heard a very highly coloured account 
of my obligations to Mr. Mushet, wait upon me or write to me. 
One philanthropic gentleman brought me a long list of Mr. 
Mushet’s debts, eleven thousand pounds of which, he said, were 
very pressing, and when these were cleared off he would be 
= —_ eeaoeee the amount of annuity I would settle on Mr. 

ushe 

But I find that it is thought advisable to stimulate my moral 
convictions by a little wholesome fear, but laid on very gingerly 
lest I might become defiant ; so I am informed that a very strong 
feeling is getting abroad against me among Mr. Mushet’s fri 
in consequence of my lack of moral perception ; that if I don’t, in 
fact, come down hand ly without further delay I must take 
the consequences, and the law must take its course. Now, at the 
a en oe ay eee 
who see with pain the poverty w! * et has ht uj 
himself, and who have listened attentively to one nite of the dery 
and have never heard anything of the other. 

I hope they will read this letter and see if they cannot discover 
any set-off or drawback to Mr. Mushet’s claim in the shape of 
injury done to me, and then let them ask themselves the simple 
question if it will be a very moral act on their part to plunge me, 
who have never injured them, into litigati use Lam not 
quite up to their ideas of philanthropy ; but should there he any 
persons unwise enough to embark in so tic and expensive an 
un ing as the repeal of my ts, 1. can only sa: 
that they will find me provided with ient means and wi! 
sufficient evidence to carry my cause successfully through every 
i the House of Lords. 
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frequently been discussed. Henry Bessemer. 
Denmark-hill, Bini 
{@he questions‘in te between Mr. Bessemer and Mr. Mushet 














OFFICIAL BOILER a ‘ 
Srr,—In the absence of Mr. Victor Coates, who is rom home, 
the article which 
T take the liberty of addressing you reganding  omeial 


forwarded, with the drawings referred to therein, to the 

of the board of Trade. I enclose copy of this declaration, draw- 
ings of the boiler as it was originally gned, and also showing it 
as it was executed, and an extract of the specification which was 
even the owners of the vessel when Mr. Coates estimated for the 
boilers. 

In the article you state ‘‘The original designer of the boiler 
actually seems to have intended to work all this large area with- 
out stays, as Mr. Galloway states that no staying is to be seen in 
the original tracing of the boiler.” In this you were led astray by 
Mr. Galloway as to the designer's intention, as you will see by 
looking at the drawings and specification of staying. You have 
misstated Mr. Galloway where he remarks about the staying. 
His words are ‘* the plate stays appear to be an after thought, as 
they are not shown in the original tracing.” Although the plate 
stays are not shown, yet screwed stays are, and were changed to 
plate stays, in consequence of the difficulty of making the screwed 
stays tight against a curved surface. The plate stays are equall 
safe, and would make the boiler more rigid and less liable to lea’ 
at the part where they were put. 

You will observe that Mr. Galloway states that the stays were 
taken out of the boiler since Mr. Coates last surveyed it; and I 
also add they were taken out without his authority, or that of his 
foreman, neither of whom were consulted on the subject. By 
whose directions they were removed must be left to future inquiry. 

I request you will in the most effective way, and with your 
usual fairness, correct these errors into which in your editorial 
article you have been led. And as you have already published Mr. 
Galloway's report, I will be obliged If yon will publish Mr. 
Vernon’s declaration and the drawings now enclosed, and thereby 
give the public an opportunity of knowing the correct facts of the 

THos. J. MARTIN, Manager. 


case, 
DECLARATION. 

County of Antrim.- To wit:—\, Thomas Vernon, foreman boilermaker to 
Victor Coates, of Princes Dock Works, of Belfast, county of Antrim, Ireland, 
do solemoly and sincerely declare, that having seen the feport of Kobert 
Galloway, Ksq., C.E., on the boiler explosion on board the Talbot, as it 
appears in THE ENGINEER of I4th September, 1866, in which the statement is 
made :—‘' Mr. Plews, the company’s engineer at Lancaster, informed me that 
he asked and obtained the permission of the foreman boilermaker to Mr. 


Coates (the manufacturer of the boil-r, and aiso the Board of Trade Surveyor, 
who passed it), to remove these plate stays.” I hereby declare that I never 
was asked about the removal of these stays, nor did | know that they were re- 
moved until after the explosion. Also referring to the paragraph in said report 
which says —** The plate stays appear to have b. en an after thought, as they 
are not shown in the original tracing.’ 1 do declare that in the original draw 
ing and specification, a sufficient number of round stays, I6in. from bottom o- 
boiler, were shown, and that, in the execution of the work. plate stays weref 
substituted instead of round stays, as being more efficient, and | do also declare 
that the tracing hereto attached is a correct copy of the original drawing as 
designed, and the red-ink lines in same,” show the alteration in stays as wrought 
to. And make the above solemn declaration, conscientiously believing the 
same to be truc, and by virtue of the provisions of an Act made and passed in 
the 5th and 6th years of the reign of his Majesty, King William the Fourth, 
for the “Suppression of Voluntary and Extra-judicial Oaths,” and substituting 
declarations in lieu thereof. (Signed) THOS. VERNON, 

Declared and subscribed before me at Belfast, this 17th day of September, 
1866. (Signed) EDWARD ORME. 

Extract from Specification of Marine Multitubular Boilers for Steamers 
Talbot and Shelburne : — One boiter ; screwed stays to be sixty in number, I}in. 
diameter, with nuts ; for back end of boiler, to be thirty-five in number, 1 in., 
diameter, with nuts; for smoke boxes, to be forty in number, |4in diameter, 
and jam» nuts, fitted to furnace sides. All the screwed stays to have holes 
drilled and tapped in plates to receive them, and to be screwed tight to prevent 
leakage, with nuts and jamb nuts where necessary. 





ERICSSON’S ENGINES, 

Srr,—I have read in a number of your later issues remarks by 
correspondents on the condensing influence of trunks in steam 
cylinders, especially of that of the half-trunks of the monitor 
engines, designed by Mr. Ericsson; but I am particularly prompted 
to address you on the subject by a perusal of Mr. Bourne’s letter, 
and his extract from a letter to him by Mr. Ericsson, published on 
page 98 of THe ENGINEER of August 10th, 1866. 

The correspondence seems to have originated from some strictures 
made on this form of engine by Chief-Engineer Isherwood, U.S.N., 
in the first volume of his well-known ‘‘ Researches in Steam 
Engineering.” Those strictures were simply to the effect that 
the monitor engines were more wasteful in fuel than engines of 
ordinary type, on account of the greater condensation within their 
cylinders. 

In those engines the two ype are in one casting, with their 
axes in the same straight line, and they are bored out at one 
operation. The entire cylindrical portion of both is thus con- 
tinuous, and the division of the casting into two cylinders is made 
by bolting in a couple of curved heads to Hanges projecting inside. 
These curved heads, which are but one inch thick, touch at the 
centre, and for the remaining parts enclose an air space between 
them. With this arrangement, while steam is at the inner end of 
one cylinder, the inner and contiguous end of the other cylinder is 
open to the condenser. Of course, in one part of the cylindrical 
casting there is the temperature of the boiler steam, and in the 
immediately adjacent part there is the temperature of the con- 
denser. 

A transfer of heat, at the expense of the condensation of the 
steam, can no more be prevented than in the case of an iron poker 
with one end thrust into the fire while the other end is immersed 
into a box of ice. A portion of the heat of the fire will certainly 
be conducted to the ice, and a portion of the heat of the steam 
will as certainly go to the condenser. 

There is not only a conduction of heat along the sides of the 
cylindrical casting, but it is transferred across from the inner end 
of one cylinder to the touching inner end of the other cylinder by 
radiation; the interposition of an air space between these ends 
only affects the conduction but not the radiation of the heat across, 

But this is not the only cause of increased steam condensa- 
tion in the cylinders of the monitor engines, for, with equal 
effective areas of piston, these half-trunk engines must present 
more internal surface, both in the greater diameter of the cylinder 
for equal effective area, and also in the surface of the half-trunk 
itself. 

They have thus an excess of condensing surface, and, as regards 
the half-trunk, of very effective condensing surface; for it is made 
of thin metal, is exposed constantly to the air on its concave 
surface, and on its convex surface is exposed half the time to the 
air, through which it is continually passing with great rapidity. 
I believe that any practical engineer who has read the remarks of 
your amateur engineer correspondents on the superheating action 
of the half-trunks caused by the friction in their stuffing-boxes, 
must have smiled as I did. Although a’ stuffing-box, packed with 
hemp or cotton, can be screwed up so as to produce considerable 
friction, it can only do it for a very short time, for the packing 
soon takes its set and loses its elasticity, when the friction ceases. 

The proper way to make a piston rod or other rod steam-tight 
moving through a stuffing-box is to have a very deep box and pack it 
rather loosely. Then the packing will retain its elasticity, make 
a tight joint, and have but a trifling friction. If the friction of 
the stuffing-boxes of the half trunks eas sufficiently great to 
superheat the steam in the cylinders it would be a greater objec- 

“* (These lines are shown dotted in our engraving, which has been 

not from the tracing sent us by Mr. Martin, but from a duplicate tracing 
courteously sent us from Board of Trade.—Ed. E.] 








very different in their 
in degree, bi degree only, in kind. fee boan's tet 
ut in not r. Penn’s tru 
both ends of his cylinder, and is of half its 
Mr. Ericsson’s half trunk extends through one end of 
his cylinder, and is equal to nine twenty-fifths of its diameter. In 
the case of the 100in. diameter cylinders of the Dictator, by Mr. 
Ericsson, the half trunks are 36in. in diameter, rather a large tube 
to call a piston rod, whether hollow or solid. Changing the name 
will not alter the nature of thi . 

The best proof of the good effect of Chief-Engineer Isherwood’s 
objections to the monitor engines will be found in the fact that in 
the only engines of the kind designed by Mr. Ericsson since the 
publication of the “Experimental Researches,” namely, those of 
the Madawasca, Mr. Ericsson has abandoned both the half trunk 
and making his two cylinders in the same casting. He there uses 
a regular piston rod with crosshead and guides, and separate cast- 
ings for his cylinders. And he has profited by the “ Researches” 
to reform his practice in another important point, namely, the 
proper measure of expansion for the steam. In all his engines previ- 
war to those of the Madawasca he cut off the steam at one-third or 
at two-fitths of the stroke. In the Madawasca’s —— (100in. 
diameter of cylinders and 4ft. stroke) he cuts off the steam at 
two-thirds of the stroke by a fixed cut-off, one not admitting of 
adjustment. 

The mechanical objections to the monitor engines, or vibrating 
lever engines, as Mr. Ericsson names them, never formed any part 
of Chief-Engineer Isherwood’s remarks. He merely exposed their 
steam-condensing efficiency in explanation of the e cylinder 
condensations found in his experiments with them. Those objec- 
tions, however, are so — that they were the real cause of the 
failure in speed of all the monitors constructed by him from the 
original one up to the Dictatur, whose maximum speed was only 
eight and one-third knots per hour instead of the sixteen knots per 
hour for fifteen hours, which every engineer in the service knows 
was the guarantee of the contract. 

It is doubtful if high speed ever can be obtained with engines of 
this type. James E, Watts, 

New York, Aug. 27th, 1866. Assist.-Engineer, U.S.N. 





DISC ORDNANCE, 

Srr,—Observing in your paper of August 31st an article headed 
“*A New System of Ordnance,” invented by Major General 
Hutchinson, allow me, through the medium of your valuable 

per, to inform Major-General Hutchinson that the system he 

invented is not novel; as a system of ordnance identical with 
;, h 


general tic sph I ra iet taeda we enaae 
magnetic sphere. I state as a own to m: 4 
and it is probably known also to Mr. Hopkins, and it may be that 
which he is about todo; if so, his system will To a 


3, Rothwell-street, Regent’s Park. 


CENTRIFUGAL GOVERNORS. 
Str,--I have just read your article on Governors, and beg to call 
our attention, and that of your readers, to the fact that in Tar 

GINEER, vol, viii., September 2nd, 1859, I showed that the 

int of suspension, when not in the axis, must be considered as 
ing the intersection in the axis of revolution of two lines pass- 
ing ugh the centres of the balls and through the centres of 
suspension, as shown by the diagram accompanying my letter of 
the above date. 

In another letter, Pg oc var in THE ENGINEER, vol. xiv., 
December 19th, 1862, the following rule is laid down:— 

h = 39235'6 ( — a) 
nr - 
where h, a, r are all in inches, and n equals the revolutions per 
minute. 

Rule.—‘‘ From the distance of the revolving balls from the axis 

btract the dist, of the point of suspension measured from 
the said axis and emer by 35235°6, and divide the product by 
the square of the number of revolutions per minute multiplied 
by the before-named distance of the balls from the axis, and the 
quotient will be the distance of the plane of revolution from the 
plane of suspension in inches.” 

If we wish the dimensions in feet, and the time of revolutions 
one second instead of one minute, we have only to divide the 
right-hand member of the above equation by 60: x 12, and we get 

h, — 8156 (m1 — 1) 
a 
ni? r 
which will give h, the height in feet, but the measurements are 
generally in inches, and the time a minute instead of a second. 

When a is nothing, the point of suspension is in the axis of 

revolution, and the first equation becomes 
jp — 35235°6 
n® 
and the second equation becomes 
h, = 78156 
= 
ny 

I believe I was the first to point out and solve this question, 
which is thoroughly exhausted in my letter of December, 1862, 
the subject being examined in all its bearings. 

















his was published by me in the English Mech , of D 
15th, 1865, vol. ii., No. 38, and termed the ‘‘ Disc Shot Cannon.” 
The bore of the cannon in the publication was reg ! different in 
shape, but I said in my letter which was published, that I did not 
confine myself strictly to the shape of the shot and bore I sent, as 
the shot might be made quite flat and rounded, or sharpened at its 
edges, or like a ring, hollow in the middle; the flat shot with the 
sharp edges being the very same as that chosen by Major-General 
Hutchinson. 

Again, my method of rotation was different, and I consider 
superior to the catch. To obtain rotation I had the chamber of 
the cannon deeper at one side of the greater diameter, and also 
indentations in the shot for the air to act against and maintain the 
rotation, whilst Major-General Hutchinson employs a catch. 

My object being, in designing such a shot and cannon, to obtain 
greater rotation with a view of obtaining greater penetration. 
For instance, a piece of soft iron revolving at a high velocity has 
been known to cut through a hardened file, so that J thought that 
by constructing ordnance upon the disc —— the disc shots 
would effectually penetrate armour plates of vessels of war; 
because I considered that by having greater rotation and less re- 
sistance from the atmosphere I could acquire greater penetration. 

9, Prince Patrick-place, Millwall, 

10, September, 1866. CHRISTOPHER JAMES LITTLE. 





IS THE LINK MOTION A GOOD EXPANSION GEAR FOR MARINE 
ENGINEs ! 

Srr,—In answering one of your correspondents last week, you 
draw a comparison between the degree of expansion used in 
locomotives and marine engines. Many engineers fancy that 
because the link motion is the very best expansion gear for a 
locomotive, it follows that it should be the best for a marine 
engine also. But it is not, because the cases are not the same, 
even supposing the link motion of a marine engine to be as 
correctly made (which is very seldom the case) as that of a locomo- 
tive. The cause is this: when you start a locomotive you use the 
full travel of the slide till the train gets under way properly; 
then, as your speed increases, you raise the link and shorten the 
travel of the slide, so that when the engine is running full speed 
the steam is cut off early, and the eduction passage opens very 
early, which is just what you want. 

Now, in a marine engine the case is not the same, because you 
run full speed with the link down; if you want to work ex- 
pansively by the link and raise it, the speed of the engine is 
reduced, and the eduction passage is opened very early, which is 
just what you don’t want. 

hope you will see that the cases differ, and that the link 
motion is not a good expansion gear for a marine engine. 

September 10th, 1866, J. McG. 





THE DEPOLARISATION OF THE NORTHUMBERLAND. 

S1r,—I quite agree with your remarks on Mr. Hopkins’ 
system of depolarising of iron ships. It is ey and obvious to 
any one conversant with the laws that govern the magnetic force, 
but I think it is an error to say that the magnetism was hammered 
into the Northumberland in the course of her construction. This 
error, I suppose, has arisen from the well-known fact, that if a bar 
of iron be held in or near the magnetic meridian and hammered on 


Bury, September 5th, 1866. THOMAS BALDWIN. 





PHYSICAL CAUSES AND ALGEBRAIC FORMULA. 

S1r,—The trite proposition reproduced by the Rev. W. Mitchell, 
in his recent work on electricity, that ‘‘of physical causes we 
know little or nothing; we observe motion or pressure, and we 
infer force—that is, some cause for the phenomena; but it is with 
the effects or phenomena alone that our observations and reason- 
ings are concerned,” needs to be greatly qualified when put for 
the first time before students in physical philosophy, among 
whom, I am happy to perceive by your strictures on the dictum of 
the Z'imes concerning formule and principles, that you class 
electrical engineers. For in its generality it is by no means true, 
though exclusively so in the induction of forces from observatioa. 
Does Mr. Mitchell’ mean that reason concerns itself only with 
effects, when, for example, it applies the force of gravitation 
deductively, according to its ascertained laws, in determining 
phenomena which are yet in the womb of time, and which it 
makes as certain as though they were already matters of history ? 
Or does he know thatelectricity, in its natureand forces, is so much 
a mystery that they can never become the products of inductive 
reasoning, and thus subjects for demonstration? As far as my 
personal experience has extended, I am enabled to affirm that the 
operation of electricity is even now in a condition to be compre- 
hended quite as clearly as gravitation, and to open up to the 
students of its physical principles a scheme quite as wonderful 
and as universal. Of this I have given, in another place, many 
of the el tary inst: ; and, with your permission, will lay 
before your readers, in an early issue, the yom electricity of 
the submarine cable, which they will do well to compare with the 
formule relating to the same subject. I believe the time is 
quickly arriving when no electrical engineer professing to hold 
rank will be satisfied with the mere usefulness of his algebra. He 
will want to know the cause which makes it true. 

RIcHARD LaMING, M.R.C.S. 
36, Hamilton-road, Prestonville, Brighton. 








AMATEUR BOILER MAKING. 

Srr,—A late boiler explosion in Staffordshire, and the evidence 
given thereon <—— Longridge at the inquest, conveys a lesson 
that should not be overlooked or neglected either by those who in the 
course of their business find it necessary to apply to the engincer- 
ing profession for the construction of some description of ironwork 
or machinery, or those who undertake that work. The engineer- 
ing profession is unlike almost any other of the liberal professions 
in one most essential point, and that point is, however paradoxical 
it may appear, that while it is the profession of all others in which a 
quack has the least chance of being practically successful, it is one 
that contains the greatest number of unqualified practitioners. 
The profession itself is, in the first place, divided into so many 
branches in the present day, there are so many varieties of the 
true genus, that in this point at least it looks a profession that 
seems almost to invite any who, having got hold of a mechanical 
idea or two, may fancy that there is nothing to prevent them 
dubbing themselves engineers, and forthwith essaying to practise 
assuch. If there was ever a profession in which the old proverb, 
‘* A little knowledge is a dangerous thing,” was applicable, it most 





one end it will become magnetic. But it should be r bered 
that if hammered at right angles to the magnetic meridian it will 
be de etised. Now a ship in building is hammered equally all 
round; therefore, the different hammerings would neutralise each 
other. But hammering is not necessary to the acquiring of polarity 
in a bar of iron. Simply to place it in a magnetic meridian for a 
week or two is sufficient. at which is true of a bar of iron is 
true of an iron ship. 

However, having acquired that polarity it is necessary that she 
should be depolarised, and Mr. Hopkins’. system is certainly simple 
and apparently efficient. There is another property in iron—con- 
sequently in iron ships—that is detrimental to the proper action of 
the magnetic needle, and that is the power of condensing the 
sphere of the magnetic lines of force. This power will act more 
detrimentally when the axis of the ship is placed between 0 deg. 
and 30 deg. from the magnetic meridian, because of the unequal 
distribution of the iron around the compass. A ship cannot be 
deprived of this property unless she is made round like a tub, be- 
cause it arises from the property of magnetic conduction inherent 
in Sow iit ble to tly depol hip—which 

Now if it were possible to permanen’ epolarise a ship—whic' 
it is not, unless her keel be kept continually at right angles to the 
magnetic meridian, or unless it be kept equal lengths of time in 
opposite directions, neither of which conditiohs will be fulfilled in 
any ship, I should think—certainly she is not likely to remain in 





doubtedly is that of engineering. It may almost be called a 
self-protecting profession, so far as its practical branches are con- 
cerned. The quack in medicine has a thousandfold more chances 
of escaping detection (notwithstanding the stringent regulations of 
the medical colleges) than the quack in engineering. If his patient 
recover none can disprove that the quack effected the cure; while 
if he die, why he might have done so had Sir Astley Cooper 
attended him. Very different is the result if a piece of engineer- 
ing work fail. A post mortem is a very expeditious and simple 

air, and very certain in its evidence to the thoroughly experi- 
enced and educated engineer; and it is at once seen if thé designer 
or constructor have shown either ignorance or neglect in the 
execution of their work. 

The boiler to the explosion of which I refer is a remarkable evi- 
dence of the folly, alike of men with very imperfect understanding 
of the matter undertaking to perform work that is sure to involve the 
most serious consequences if not properly executed, and of the 
worse than folly of those who employ or allow them to attempt 
the work. In the present day the engineering profession is in a 
very ill-defined state. It is not ufusual to hear it said, ‘ o is 
an engineer in the true and proper sense of the word?” The 
blacksmith who can make a neat forging, the fitter who can put a 
machine together as he is guided by his foreman and the draw- 
ings, now-a-days call themselves engineers. We see posted up 
advertisements by bell-hangers and gas-fitters, by men who can 
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p gerne ium tee are engineers, 
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is more than dou! doubtfal understand any of the most 
laws of ——- ~ —— to peal ae a = 
pression e present day + wh other callings : 
any one can turn his hands to engineering, become member 
of and actually a profession that really requres at least 
as much study as ww P ne or physic, and immense experience 
besides. A portion of the inducements that are to 
invite the a to attempt the practice of engineering con- 
sists in the demand that exists in the ss for cheap ma- 
avn, if not, indeed, cheap engineeri all kinds; and perhaps 

e onl: beter odd of the profession wi — got none but 

pm Ble are those which deal with works that are 
examined “x Be Board of Trade — such as bridge and ship 
building. A man without much practical experience on the su 
ject may contrive to get a small steam engine of a common; 
pattern together, and that at a cheap rate too, for there is ‘ttle 
skilled labour and less brain work employed about its construction; 
and as it is capable of turning a wheel round, and looks in its 
gorgeous green paint something very neat, it finds a very, ready 
sale at a good good profit to its maker, who proceeds i in the manufac- 
ture, and, funy up some crumbs of knowledge as he gogs on, 
forthwith dubs himself engineer. On a similar principle, a man 
who, ignorant himself of the matter, having occasion for the 
services of an engineer of some kind, as he thinks, goes and 
employs the lowest-priced individual he can find, and 
it may be, a large steam boiler constructed by a man whose 
knowledge is limited to the fastening together of capnbenn of plates 
of iron which he and his employer fondly imagine to be a properly 
constructed steam boiler; one on which it is safe and proper to 
risk the lives of a number of men the majority of whom are the 
sole dependence and su ort of sundry women and children. 
Perhaps the employer an tonibame™ (?) go on the most unex- 
ceptionable principle # te. va, the work of a regular practitioner, 
as our Staffordshire without being capable either of 
judging of the dw a Mie model, or even of imitating him 
exactly; for unless we can understand the objects had in view, 
and the principles considered by the constructor of our model, we 
are at best but very lame copyists. Some little matter, something 
apparently trifling, some little stay or bolt, or the lacing of some 
cock or rivet, is not properly considered or attented to, and the 
results are, as we have seen in the late unfortunate affair in Staf- 
fordshire; and it will continue to be the same until men having 
need of the engineer’s skill and knowledge will cease to be penny- 
wise and pound- foolish, and until they can learn the necessity of 
having engineers’ work "done by engineers. 

AN ENGINEER. 
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Grants and Dates of Provisional Protection for Six Months. 
1355. WALTER WELDON, Park-villa, West-hill, Highgate, Middlesex, “ Im- 
in the p of sulphide of ong and in the treatment 

thereof for the manufacture of soda.”—11th May, 

1447. PAUL MARIE BALIN. Rue Laffitte, —_ bas = = the manu- 
facture of paper-hangings.”—23rd May, | 

1516. EDWARD TAYLOR BELLHOUSE and WILLIAM JQHN DORNING, Man- 
chester, “Certain improvements in hydraulic pumps and in valves con- 
nected therewith, and also ia the method of driving or actuating such pumps.” 
—3ist May, 1866. 

1541. EDWARD PRIMEROSE HOWARD VAUGHAN, Chancery-lane, London, 
“T in the cor of —A communication from 
William Marot Marshall, Philadelphia, eee Ag U.S8.—-2nd June, 1866. 

1736. WILLIAM CLARK, Chancery-lane, Londen, “ Improvements in embroider- 
ing machinery.”—A communication from Ernest Auguste Bourry, Bouleyart 
St. Martin, Paris.—29¢4 June, 1866. bis 

1756. STEPHEN ALLEN Hopp and WILLIAM UPTON, Brighton,. Sussex, “ Im- 
provements in apparatus for roasting coffee.” 2nd July, 1866. 

1984. JOHN PARRY, Lianberis, and RICHARD MoRRIS, Cwm-y-glo, Carnarvon- 
shire, “ Improved machinery for sharpening saws.”— lst A , 1866. 

20 2. GEORGE WASHINGTON FAIR, a ge Montgomery, Ohio, US,“A 
smoke consuming heater.”—2nd August, 1866. 

2011. CALEB PRATT and JOSIAH PRATT, Wilderness-rew, London, “ Improve- 
ments in motive power engines.”—4th August, 1866. 

2041. Rack ona Cee Chancery-lane, London, ** Improvements in double 

es for d ining the load of ships or boats.” —A communt- 
cation from iain Oscor Reim, Springfield, Clark, Ohio, U.S.—8th August, 
1866. 


2062.’ WILLIAM MOSLEY, jun., Salford, Lancashire, ‘‘ Improvements in 
furnaces,” 

2064. JOHN EDWIN KEIRBY, Manchest “3 in packing for 
steam, water, air, and gas-tight joints. "Lith August, in66. 

2158. RALPH HART TWEDDELL, Sunderland, “ Improvements in punching and 
rivetting machines.” 

2160, JAMES LIVESEY and JOHN EDWARDS, Park-street, Westminster, ‘‘ Im- 
provements in the permanent way of railways and signals for working the 
same.” 
°364. ARISTIDE GERARD, Avenue Matignon, Paris, “ Improvements in obtain- 
ing motive power and in the apparatus employed therefor.” 

2166. THOMAS ALLEN, Hill-street, Finsbury, London, “ improvements in ma- 
chinery or apparatus for euttine splints for making matches.” 

2172. WILLIAM EDWARD NEWTON, Chancery-lane, London, ** An improved 
mode of preventing eggs of all kinds from spoiling.” — A communication from 
Jesse Kersey Marsh, Terre Haute, Indiana, U.8.—23rd August, 1866. 

2174, JOHN BARRACLOUGH FELL, Spark | Bridge, near Newton- in-Cartmel, 
Lancashire, “ imp n or to ive engines and 
carriages, adapted more particularly for use on railways having steep inclines, 
but which may be also used upon railways of ordinary gradients.” 

2175. RICHARD TONGE, M ~ in hinery for folding 
fabrics and inserting cardboard or other substances between the folds. oa 

2176. HENRY WREN and JOHN HOPKINSON, Manchester, ‘‘ Improvements in 
machinery for winding yarn and thread.” 

2178. JOHN BOOTH, Reddish, Lancashire, “ Certain improvements in metallic 
pistons.” 

2179. PHILIP ARTHUR IDE BERENGER, Clifton-gardens, Maida-hill, London, 
“ Improvements in line and cement kilns,” 

2180. FREDERICK HAHN DANCHELL, Horwich, Lancashite, “‘ Improvements 
in the manufacture of floorcloths and coverings and similar called fabrics, and 
also of picture frames, articles of furniture, and ornaments thereon.”’— A com- 
munication from Henry Ludwigg Danchell, Copenhagen, Denmark. 

2181. WILLIAM EDWARD NEWTON, Chancery-lane, London, “* Improvements 
in organs, pianofortes, and nelodeons, which improvements are also applicable 
to other musical instruments having or employing keyboards.”— A communi- 
cation from George Byron Kirkham, New York, U.S. 

2182. EDWARD TENNEY BOUSFIELD, Bedtord, “Improvements in the con- 
struction of reaping and mowing machines.” 

2183. JOSIAH GEORGE JENNINGS, Palace Wharf, Stangate, a “ Improve- 
ments in water closets, urinals, and taps."— 24th August, | 

2184. EDWARD GREEN, Wakefield, Yorkshire, ** ieueeeetente in gearing or 

apparatus for driving scrapers employed in cleansing the flues and tubes of 
boilers and heating apparatus.” 
2188. GEORGE LITTLE, Oldham, Lancashire, ‘* Imp in the fi 
ture of ‘tin drums,’ or roliers used in machinery for preparing and spinning 
fibrous materials, applicable also to the manufacture of other drums, rollers, 
or tubes of metal. and in machinery or apparatus connected therewith.” 
2189. WILLIAM DUNN GAINSFORD, Darnali-hall, SheMield, Yorkshire, “ Im- 
provements in railways, and in engines for use thereon.” 
2190. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
* Improvements in combing wool and other fibre.”—A communication from 
Cullen Wivpple, Cranston, Providence, Rhode Island and Elisha John-on, 
Wethersfield, Hartford, Connecticut, U.S. 
2191. JOHN OLIVER YORK, Royal Exchange-buildings, London, ** Improve- 
ments in ships or vessels.” 

192. GEORGE HUNTER, Maenturog, Merionethshire, and WILLIAM OTHER- 
GILL COOKE, Aberia, near Carnarvon, North Wales, “Improvements in ma- 
chinéry and tools for cutting slate, stone, marble, and other minerals.” 

2193. SAMUEL PLIMSOLL, Whitely Wood- -hall, ShefMild, Yorkshire, ** Improve- 
ments in the means and app for and perfecting the unload- 
ing of coals and other goods from railway wagons.” 

2194. WILLIAM CLARK, Chancery-lane, London, “ Improvements in felting 
bats and other felted fabr.cs, and in apparatus for the same.”— A communica- 
tion from Charles Merman, Boulevart St. Martin, Paris. 

2!¥6. EDGAR BROOKS, Bi a its in breech-loading fire- 
arms, and in cartridges for breech- loading fire-arms.” 

2198. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in churns.”—A communication from Sylvester Franklin 
*choonmaker, New York, U.S. 

2149. CHARLES TALBOT PORTER, Winfield-terrace, Old Trafford, Lancashire, 
** Improvements in steam engines.”—Parily a communicatiun from John 
Franklin Allen, New York, U.S8,—25th August, 1866. 
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1342. JOHN WHITE, Spa-road, Bermondsey, Surrey. ‘‘ Improvements in the 
manufacture of hair felt, and in therefor.” 

1346. JULIAN BERNARD, Lincoln ee i London, “ Improvements in 
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expansion cut-off valves.”—27th August, 1866. 
2208. JAMES PROCTER, a “grove, Upper Kennington, Surrey, “ Im- 
in 
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2209. 1 THOMAS WALTER BARBER, and WILLIAM BARBER, Lower Thames- 
t, London. “Improvements in breech-loading fire-arms.” 

2919.  RIOHARD BUCKTON, Leeds, Yorkshire, ‘‘ Improvements in looms for 
weaving. 

2213. JOHN FORSTER, jun., Queensbury, near Bradford, Yorkshire, ‘* Improve- 
ments in machinery for the manufacture of spool tubes and cartridge cases.” 

2214. GEORGE HINTON BOVILL, Duke-street, Westminster, “ Improvements 
in the manufacture of rails for railways.” 

2215. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘An improved 
mode of preventing oxidation of lead balls in fixed ammunition.”--A com- 
munication from Barton Howard Jenks, Bridesburgh, Pennsylvania. U.S. 

2216. HENRY MORGAN, Birmingham, * Improvements in pulleys for hanging 
balance sashes.” 

2217. RICHARD HARVEY HUDSON, Glasgow, Lanarkshire, N.B., “ !mprove- 
ments | for preventing the fouling by, and clearing ships’ propellers from, 
ropes.” 

2218. ROBERT IRVINE, Magdalen Bridge, near Musselb ih, Midlothian, 
N. “Improvements in treating and purifying water.” 

2219. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, — bad Improvements in 
railway brakes, parts of which imp as shaft 
ys og ge communication from ‘Victor amtaee Gellée, Paris.— 28th 
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2222, WILLIAM THOMAS ELEY, Gray’s-inn-road, London, “ Improvements in 
machinery employed in the manufacture of ‘Boxer’ or other central fire 
cartridge cases ” 

2223. TIMOTHY WHITBY, York-road, Lambeth, Surrey, “ Improvements in 
constructing vessels of war and other structures required to be shot-proof.” 
2225. JOHN CHARLES DICKINSON, Boston, Lincolnshire, ‘ An improved dipping 

mixture for sheep and lambs.” 

2226. JOSEPH RICHARDS and ROBERT GRINDLE, Birmingham, ‘‘ An improved 
carriage axle for common roads, as also the clip for uniting the spring or 
springs to the same” 

2227. THOMAS TURNER, jun., and WILLIAM SIDDONS, jun., Birmingham, “An 
improved cartridge or cartridge case extractor for breech-loading guns.” 

2228. WILLIAM COLBORNE BROOKES, Chancery-lane, London, * Improvements 
in means or apparatus for balling wool and other fibres.”—A communication 
- Amédée Prouvost, Jean Baptiste Lefebvre, and Henry Lefebvre, Roubaix, 


'rance. 
2229. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, London, 


“ Improvements in looms.”—A communication from Thomas Robjohn, Now 
York, U.S. 
2230. JAMES DAVIS, Sussex-road, South South “An i d 
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substances.” 
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1352. JOHN MATTHIAS HART, “* Improvements in con- 

necting es,” 

1358, BENJAMIN NICOLL, Regent-street, London, “ Improvements in the 
economical construction and ornamentation of buildings.”— 1th May, 1866. 

1362. WILLIAM HARRISON, JOHN HARRISON, and HENRY HARRISON, Black- 
burn, Lancashire, “ Improvements in machinery for hammering cylinders 
and other articles of sheet m« tal.” 

1363. THOMAS JACKSON CHAPMAN and THOMAS Rose, Oxton, Cheshire, 
“ Improvements in the construction of water-closets. 

1365. ASTLEY PASTON PRICE, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the means of eff the of fuel, and in apparatus employed 
therein.” — A communication from Jakob Buhrer and Carl Hamel, Munich, 
Bavaria.—12th May, 

1376. JOHN HENRY 4 _ Hanan Lincoln's-inn-fields, London, “ Improvements 
in self-acting fire alarms.”—A communication from Charles Dion, Montreal, 
Canada.— 4th May, 1866. 1 

1388. FREDERICK FIELD, Upper Marsh, Lambeth, Surrey, “‘ Improvements in 
the manufacture of candles 

1390, ELIHY PRICE and Cyrus PRICE, Wolverhampton, Staffordshire, ‘* Im- 
eae in safes, strong rooms, iron doors and their locks.”—16th May, 


866. 

1399. THOMAS HUNGATE PRESTON DENNIS, Chelmsford, Essex, “ Improve- 
ments in greenhouses and specially relating to the fixings, fittings, ventila- 
tion, and shading of the same ” 

1400, CHARLES CHAPMAN, Leadenhall-street, London, “ Improvements in the 
vie of ships and the setting, reefing, and taking in of their sails from the 





1401. JULIAN BERNARD, Lincoln's. inn-fields,- London, *‘ Improvements in 
motive power engines, parts of which are specially adapted for raising and 
forcing water, and for other mining purposes.” 

1402. JOHN BEALE, East Greenwich. Kent, “ An improved rotary engine to be 
used for pumping fluids or gases, or as a motive power.”— 17th May, 1866. 

1410. JULIAN BERNARD, Lincoln’s-inn-fields, London, “ Certain improvements 
in generating and heating steam, gas, and vapours, and in the machinery or 
apparatus employed therefor.” 

1411, JAMES SHARP and ROBERT SMITH, Blackford, Perth, N.B., *‘An im- 
proved b le and inexti ble compound,” — kth May, 1864, 

1420. JOHN LYON FIELD, Chelsea, London, and JOHN KINGSFORD FIELD, 
Upper Marsh, Lambeth, Surrey, ** Improved adaptable ends for candles.” 

1422, MATTHEW SEMPLE, Axininster, Devonshire. *‘ A new method of obtain- 
ing motive power, and the apparatus employed therein.”—19th May, 1866. 

1441, ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
rotary steam engines,”—A communication from Matthias Wharton Baldwin, 
Philadelphia, Pennsylvania, U.S,—22nd May, 1866. 

1481, GEORGE SPENCER, Cannon-street West. | ondon, “ Improvements in sup- 
porting the rails of railways.”—~ 28th May, 1866. 

1516. EDWARD TAYLOR BELLHOUSE and WILLIAM JOHN DORNING, Man- 
chester, “ Certain improvements in hydraulic pumps and in valves connected 
therewith, and also in the method of driving or actuating such pumps.” 

1525. HENRY EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
the construction of Bee ool cocks | and hydrants.”"—A communication from 
Jean Dena hais. Paris.—3\st May, 1#66, 

1575. CHARLES DBNTOR ‘ABEL, Southampton-bulldings, Chaneery-lane, London, 

in valises, and trunks.”— A communication 











method of treating limestone and applying the products’ for purifying and 
rendering water palatable, and for imparting a briskness to other beverages, 
as also for utilising the substances to the various purposes of the buikier.” 

2231. WILLIAM EDWARD NEWTON, Chancery-lane, . “ Improvements 
in breech-loading fire-arms.”— A communication from Barton Howard Jenks, 
Brideshurgh, Pennsylvania. U.S. 

2232. JOSEF LOEBL and IGNAC PICK, Godfrey’s-court, Milk-street, London, 

in articles A combined with bags, pockets, 
or similar receptacles.” — 29th August, 1866, 

2233. SAMUEL BRUCKSHAW SIMON, Castle- -street, Falcon-square, London, 
“ Improvements in lifting jacks.”—A communication from Augustus Bryant 
Childs, Rochester, New York, U.S. 

2237, WILLIAM CLARK, Chancery. lane, London, “I In 
for propelling and steering vessels,"—A communication from Joseph Athanase 
Ganeval, Boulevart St. Martin, Paris. 

2239. ROBERT DAGLISH, st. Helen's Lancashire, “ Improvements in steam 
wenerators,” 

2241. HENRY EDWARD NEWTON, Chancery-lane, London, “ An improved pro- 
cess for treating and preserving beer and other fermented Jiquors.”"—A com- 
munication from Eugene Velten, Boul hais, Paris. 

2243. AUGUSTO ALBINI, New Broad- street-buildings, London, and FRANCIS 
AUGUSTUS BRAENDLIN, Birmingham, ‘“ Improvements in breech-loaling 
fire-arins.”— 30th August, 1866. 
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2325. EDWARD FITZHENRY, Oregon, U.S., “ A new and useful machine which 
may be employed for scouring, sleeking, or setting hides or leather.”—10th 
September, 1866. 
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= awe DESENS, Rue de I’Echiquier, France, ‘* Baths.” —1 lt September 


ant aenen HOWELL, Old Kent-road, Surrey, * Stamping machines.”—15th 


ber, 1863 

2262, WARREN ‘THOMPSON, Rue Neuve des Martyres, “ Telegraph apparatus.” 
—15th September, V3. 

2328. GEORGE TOMLINSON ee eg Loughborough Park, Brixton, Surrey, 
“ Power looms.”—2!st September, 1863. 

2267. JOHN COX, Edinburgh, * at Ne "— 16th September, 1863. 

2287. PETER MOLAURIN, Glasgow, Lanarkshire, N.B, “ Drying paper.”— 17th 

ember, 1863. 

2272. BENARD JAMES bag Newton Abbot, Devonshire, “‘ Thrashing ma- 
chines.” —14th September, 1863. 

2299. HERBERT WILLIAM HART, Fleet-street, London, ‘* T-fastenings.”— 18th 
September, 1863. 





Patents on which the Stamp Duty of £100 has been Paid. 
2080. JOSIAH MASON, Birmingham, *‘ Boxes or cases to hold pens.” — 12th Sep- 


tember, 1859. 
2213. WILLIAM HARTLEY, Bury, Lancashire, ‘‘ Steam engines.”—30th Seplem- 
9. 
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1275. JOHN HENRY JOHNSON, Lincoln's-inn-field«, London, “ Improvements 
in apparatus for lacing boots and shoes, gaiters, and other articles of dress, 
and in the mode of attaching the same.”—A communication from William 
Henry Shurtleff and Charles Henry Church, Providence, Rhode Island, U.S. 
—Ath May, 1866. 

1289. HARRY STATHAM and BENONI COLLINS, Manchester, “ Improvements 
. 4 applicable to carriage, buffer, draw, and other springs.”—5th May, 


1298. DANrEL Reno ag = ua. and GUSTAV ALBRECHT CARL BREMME, Liver 
1. ** In 'y for dressing fibres.” 

1299. EDWARD FIDLER, ‘Wieen, Lancashire, *‘ Improved machinery for hole- 
ing, cutting. gettng, and drilling coal or other minorals."—7th May, 1866. 

1310. WILLIAM EDWARD GEDGE, >-toampcon oui.cr: gs, Chancery-lane, “ An 
improved clarifying apparatus.”--A communication frum Felix Gaudin aud 
Urbain Sanceau, Paris. 

1312. FRANCIS WISE, Chandos-chambers, Adelphi, 
ments in axle boxes and bearings for the journals ‘of 1 tone carriages. ” 

1314. GEORGE SNOWBALL, Spring-street, Paddington, Middlesex, * Improve- 
ments in watch pendants, which improvements are more particularly appli- 
cabie to keyless watches.” 

1316. WALTER MCILWRAITH, Glasgow, Lanarkshire, N.B, “* Improvements in 
apparatus for coating wagon covers and other fabrics and materials.” 

1322. JOSEPH HORATIO RITCHIE, jun., Leadenhall-street, London, ** linprove- 
ments in attaching wooden planking to iron ships ahd other vessels.”— 8h 
May, 1866. 

1329. JOSEPH SHELDON, New Haven, Cc US. ts in 
water-pressure regulators.” —A pt Da nr ae from Jobn gunner oan 
Connecticut, U.S. 

1334. DUNCAN CAMPBELL DALLAS, Fleet-street, London, ** Improvements in 
the production of printing and other surfaces in relief or intaglio.” —9th May, 
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1335. DAVID SOWDEN and REUBEBT CALVERT STEPHENSON, Bradford," Y ork« 
shire, * Improvements in looms for Weaving.” 

1339. JOHN COLE, Great Portland-street, and GEORGE STEPHENS MELLAND, 
Lime-street, London, “ An improved mode ot and means for extracting 
cartridge cases from breech-loading fire-arms.” 

1340, READ HOLLIDAY, Hudd » Yorkshire, “ Improvements in obtain- 





provement bags, 
from Zoheth Sherman Durfee, Philadelphia, U.S.—*th June, 1866, 

1827. WILLIAM GLASSFORD WALKER and ROBERT FRAZER SMITH, Kilmar- 
nock. Ayrshire, N.B, * A certain improved method of producing iiluminating 
gas.” —12th July, 1865, 

1850. LOUIS JOHN CROSSLEY, Willow Hall, near Halifax, and JOSEPH SUNDER- 
LAND, Halifax, Yorkshire, “ ,{mprovements in preparing and spinning wool 
and other fibrous substances.” — 14th July, 1866. 

Issel. WILLIAM TONGUS, Wakefield, Yorkshire, “ Improved methods and appa- 
reg for steeping, boiling, bleaching, and dyeing fibrous materials.”— 19th 

y, 

1929. Surste BOEDDINGHAUS, Elberfeld, Piussia, *‘ Improvements in means 
e Ses for the production of fancy or figure weaving.”—25th July, 
866. 

2002. GEORGE WASHINGTON FAIR, Daten, Montgomery, Obio, U.S., “A 
smoke-consuming heater."—2nd August, 1866. 

2060, MATTHEW ANDREW MUIR and JAMES MCILWHAM, Glasgow, Lanark- 
shire, N.B., ** Improvements in making moulds for casting ground screws for 
fence and other pests, and in @pparaius therefor.”— 10th August, 1866. : 

2073. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in breech-loading fire-arms.” — A communication from Alexander James 
Bergen, Brooklyn, New York, U.8.—18th August, 1866. 

2113. WILLIAM TRANTER, Birmingham, “ Improvements in fire-arms.”"—17tHh 
August, 1866. 

2144. WILLIAM EDWARD NEWTON, Chancery-lane, London. “ Improvements 
in machinery for making nails.”"—A communication from the Excelsiur Nall 
Company. Vrovidence. Rhode Island, U.S. 

2146. JOSEPH WHITWORTH, Manchester, *‘lmprovements in cartridges for 
ordnance.’ —2ist August, 1866. 

2215. WILLIAM EDWARD NEWTON, Chancery-lane, London “ An improved 
mode of preventing oxidation of lead balls iv fixed ammunition.”—A com- 
munication from Barton Howard Jenks, Bric esburgh, Pennsylvania, U.S. 
--2 th August, 16H, 

2231, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in breech-loading fire-arms.’— A communication from Barton Howard Jenks, 
Bridesburgh, Pennsylvavia, U.8.—29th August, is66. 


All persons having an interest in opposing any one of such applications 
should leave particulars ‘n writing of their objections to such applicution at 
the office of the Commissioners of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
15th September, 1866. 
mS. 3 2, 4d. ; 3, Qe. 10d. ; 4, 4d.; 5, 8d. = 6, 10d.; a 4d. ; 8, 8d. ; 9, 4d.; 
4d.; 11,4. ; 12, 10d. ; 18, 4d.: 14, 4d.: 15, 4d, ; 16, an. 4d. ; 17, 8d.; 
if 8d. ; 19, 8d. ; 90, 4d.; 21, 4d.; 22, 84; 23, 4d.; 24; 8d.: 25, 10d.; 26, 4d ; 
2, 4d.’; 28, 4d. ; ; 29, 4d. ; 30, ivd. : 31, 4d.; 32, ls. ; 33, 4d.; 34, 4d.. 
3». 4d. ; 26, 4d.; 37, 4d. ; Se, OI. ; Bu, Bd. ; 40, 4d. ; 41, 4d. 5-42, 10d. * 
43, Is.’ 4d. 3 44, 4 ; 45, 6d. ; 46 10d, ; 47, 18, 24.; 48, Gd.; 49, 10d. ° 
50, 4d. ; 51, 4d.; 52, 4a. : 58, 4d. ; 54, 8d. 5 55, 4d. ; 56, 1s. 4d: 57, Ia, ad. * 
58, 1s. 2d.; 59, 4d. ; 60, 6d. 61, 4d. ; 62. 4a; 63" 10d. ; 64 4d. ; 65, 44.4 
66, 4:1; 67, 1s. 6d. 68 6d. ; 69, dd. : 70, al; 71. 4s. 3 72, 4d. 5 78, Ie vd, 
14, 4d. 5; 75, 10d.; 76, 4d. 5 7,415 7A, 10d. ; 79. ad’; + 50, 4d ; 
82, €d. ; 83, 4d.; 84, 4d. ; 85, 4d. ; 86, acl. 3 87, Is. 4d. ; ; 88, 4d. ; 
90, 8d. 91, 4d.; #2, 18.3 93, Bd; 94, Bd.; 05, Bd, ; 96, 4d. ; 97, 4.3 
08, 44 ; 99, 4d; 10, 4d; ‘wi “ad. ; ; 102, 6d, ; 1:3. 4d.; "104, 8d. ; 406, 8d. + 
L 6, Sd.; 107, 41.5 104, 7.5 109 td. ; 110, 8.3 111. Is, 4d.; 114, 6d. 
113, 8d.; 114 4.5 115 Sd.; 116, Se.'; 117. 4d. ; 418, Is. 8d.; 119, 8.6 
1.0, 4d.; 121, 8d.; 122, 8d.; 123, 8d.; 4i; , 
127,-4d. ; 128, 4d. : 129,’ 4d. ;" 180, 4d.; 151 6d.; 182, Is. 6d.; 138, 44.5 
134, 1s. "ed. ; 135 ‘Vs. 6d. 3 126. 1s. 2d.; 187, 6d. ; 188, 4d.; 139, 8d. ; 
140, 2s, 4d. ; 141, Is. 104. ; 142, 4d. 3 148, 6d.; 144, Gd.; 145, 4el. 5 146, 4d. ; 
147, 4d. ; 148, lod ; 149, 10d. ; 150, 10d. ; 151, 4d. 152, Is. 4d. ; 158, 8d.; 
154, 4d.; 1°5, 10d.; 156, 4d.; 157, 6d.’; 158 8d.; 159, 10d. 160, 8. ; 
161, 4d.; 16%, 4d.; 168 44. 5 164 4d. ; ies 4d.; 16%, ls. 4d. ; 167, 4d.; 
168, 10d., 160, 10d.; 150 4d.; 171, 10d. ; 172, 2s. 8d. : 173 1s.; 174, Is. ; 
175, 10d.; 176, 4l.; 177, 4d.; 178, 4d.; 5 178, 4d.; 180, 4u.; 181, 8d. ; 
. ; 184, Sd. ; 185, 4d. ;°186, 8d. ;' 187, Gd. ; 188," 10d. ; 
-3 192, td.; 193, 8d.; 194, 104. 195, a 
; 190, 4d.¢ 200, 4d. 5 201, ” 202, ; 
“3 ry 3 207, 4d.; bos, 41. 300, 28: 4d; 
vi0, 6d. ; 211, Is. 2d. 912, 4d.; 213, ‘a. ; 214, 44. ; 215, 4d.; 216, 4d.; 
217,44. 5 218, 104.5; 219, 4u.; ¥Be, Ls. 2d, 
o,° ps meena partyin! neg! Aiden Ley 8 ge me pate oy 
of the amount of price and postage. exceeding 5s, must be remitted by 
Post-office Order, made payable at the og Bree 5, High Holborn, to Mr 
Bennet Woodcroft, Her Majesty’s Patent Office, Southampton-bulldingr, 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATION 8. 
The following descriptions are made from Abstracts prepared ¢. = yl THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1. —~PRIME MOVEBS. 
fare Fixed Steam and other Engines, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, dc. 
479. T. ADAMS a J. PARSONS, Duke-street , Adelphi, London, “ Slide valves, 
pistons, and glands.” — Dated \5th February, \866. 
This ioveation, so far as relates to slide vaives, consists in constructing the 
valve so that the effect of the steam acting on the back of the valve shall be 
equal to the effect of the steam acting on the face of the valve, but should the 
surtaces acted on by the steam rot be “ee each other. then the areas of 
such surfaces mogltiplied by the distances of their centres of action from the 
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THE ENGINEER. 


Szpr. 21, 1866. 








in a low pressnre, acts in a similar’) end gies gwd 
directions. The said surfaces formed spaces the back 


on face 
of the valve respectively are each’ other oe by the 
nsertion of ring in the back ed which ring 
determines the displacement of steam from the 
construéted ‘with a flange on its:outer side, the f 
a fillet to work against the door of the valve box or division plate, being 
equal in area to the bottom side of tee Same. ‘This ring is also constructed 
with a flange on its outer side, the top 

it 


centre of the valve (being the leverage with which the steam acts) should be 
made equal. The exhausted seu hgh presse and ‘the vacuam 
by spaces of ; 
to F as 





: - 
i fon, with refe to pistons and glands, consists in’ the use of wedge- 
shaped rings for the metallic packing thereof, the expansion of such rings being 
regulated by the area of lateral surface exposed to the action of steam admitted 
from the cylinder. By meats of the adaptation of the area of the spaces in the 
rings to the medium pressure of steam in the cylinder any undue amount of 
friction will be avoided. 

494, P. WARD, Bristol, “ Preparing materials for preventing and removing in- 
crustation in steam boilers, for lubricating machinery, and scouring cloth.” — 
Dated lith February, 1866. 

For these purposes peat is dissolved in a solution of caustic soda or potash, 
and the Pp 1 or position thus produced is introduced into steam 
boilers in like manner to that in which other preparations are employed for like 
purposes, by which any incrustation previously formed therein will be removed, 
and the subsequent formation or inerustation will be prevented. This com- 
pound is also capable of use for lubricating hinery when bined with 
oil, so as to form grease, and the compound is also applicable for scouring in 
place of or together with other scouring agents, 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

370. E. Price, Hampton-wick, “ Barrows carts, trucks, &c."—Dated 7th Feb- 

ruary, 1866. 

According to this invention the body of the vehicle is mounted on a spindle 
or an axletree, with one, two, or more wheels, and is divided into two parts, 
the part next the shafts being fixed to the frame, and the other part, which 
the patentee calls the movable part, is nade capable of being turned nearly 
bottom upwards, so as to leave an opening at the bottom of the vehicle through 
which the Joad is discharged. 

374. A. H. BRANDON, Paris, “ Manufacture of axles for railway carriages.” — 

A communication. — Dated 7th February, 1865. 

In carrying out this invention the inventor forms the body of the axle of a 
railway carriage of a series of bars of tough iron placed one against the other, 
and radiating towards the centre, but not welded together, This absence of 
welding forms the fandamental principle upon which these axles are constructed. 
—Not proceeded with. 

376. J. MAXWELL, Dublin, ‘* Pneumatic rail ways.”—Dated 7th February, 1866. 
‘The patentee claims the application of a covered or enclosed way or passage 

provided with rails and carriages for the conveyance of passengers or goods 

traffic, one or more carriages having a piston, disc, or sail, on which the pres- 
sure of air acts for the propulsion of the carriages, as described. 

404. J, Rock. jun., Hastings, “‘ Improvements in carriages and wagons with fold- 

ing heads or coverings, and in carriage springs.”—Dated 9th February, 
1866. 








This invention consists, First, in applying springs made of steel, india-rubber, 
or tther suitable material, either separately or in connection with hinges or 
joints to the heads or coverings of landaus and other carriages and wagons 
made to open and shut (whether such carriages or wagons be used for the con- 
veyance of passengers or goods on common roads or on railroads) for the pur- 
pose of raising or closing such heads or coverings, or assisting to raise or close 
them, and whether such raising or closing be done simply by hand, or with the 
aid of weights, levers, or other machinery. The patentee places these springs, 
made of any convenient shape, so that the moving parts of the heads or cover- 
ings draw, press. or rest upon them when lowered, thd springs thus counter- 
balancing the weight of those parts, and giving them a tendency to rise when 
required, The invention consists, Secondly, in making carriage springs of 


Class 4—AGRICULTURE. 
Including Agricultural Engines, ‘Windlass, Implements, Flour 


528. W. M. WELLS, Paris, “ Double-action harvesting and mowing machine.” 
—Dated 20th February, 1866. 


The distinctive characteristics of this double-action mowing and reaping ma- | 





chine consist, First, in special arrangement of the blades and their knives, 
and being effected sit t 











the 

yy. Fifthly, in the 
ron rod, and thereby to a plate 
and the blades on which 


cut arrangement 

the soil. Seventhly, in driving the shaft of the central pinion by a crank with 
fly and lever, both with variable journey, and permitting the shaft of the 
central pinion to raise and lower itself during the working of the machine 
without any disarrangement. Eightbly, in the facility of being able to regu- 
late the cutting arrangement at pleasure by setting it at the desired height, as, 
for example, for mowing. Ninthiy, in the construction of the full or solid 
driving wheels, and in the complete closing of the case or framing by panels to 
prevent dust entering and choking the mechanism,—Not proceeded with, 





Class 5.—BUILDING.—None. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
441. J. A. LONGRIDGE, Abingdon-street, Westminster, ‘‘ Apparatus for facilita- 
ting the ing and discharge of ordnance below the water level.”—Dated 
12th February, 1866. 


For discharging guns below water the inventor makes a port or hole in the 
side of the ship at the depth desired, and fits and fixes thereto a socket piece 
through which the muzzle of the gun is placed. This socket piece is furnished 
with a sluice or slide valve fitted so that the i can be closed at pleasure 
when the muzzle of the gun is withdrawn. In addition to this he furnishes 
the gun itself (if it be a breech-loader) with a sluice or valve disposed near the 
muzzle, which closes the muzzle of the gun when required.—Not proceeded 
with. 

443. W.-R. LAKE, Southampton-buildings, Chancery-lane, London, “* Cartridges 
Sor breech-loading fire-arms.”—A communication.— Dated 13th February, 


1866. 
The object of these improvements is the cunstruction of a metallic cartridge 
which can be re and used many times over instead of being rendered 
useless and thrown away after one . To insert the anvil into the 


of which the patentee fixes a perforated lid with a dipping flange, which 
fen is The vases which he prefers 
to use in conjunction wii 


a 
other parallel sided form ; globular or other shaped. vases may be fitted there- 
with, the interior of which, by the introduction of the cages, are divided into a 
series of compartments. 

193. A. BRYSON, Edinburgh, “ Catching fish.”—Dated 20th January, 1866. 

This invention consists, First, in attracting marine and other fish by means 
of artificial lights which the patentee introduces under water. Secondly, in 
improved nets, or arrangement of nets, or other apparatus to be used for catch- 
ing fish, either in combination with the artificial light or otherwise, as 
described. When the artificial light is used, it is placed between two nets, 
which are suspended from the surface one above the other, so that the upper 
net can be lowered over the under one, or the upper net may be fixed and the 
unéer one raised thereto. Both nets are made in the form of an umbrella or 
parachute cover, one inverted over the other. The artificial light is suspended 
in the hollow of the upper net, and may be either fixed or adjustable, so that 
it may be lowered under the net and raised gradually to the crown, so as to 
attract the fish well into the hollow before the nets are closed. When an 
artificial light is not used, a tube of suitable materials, such as gutta-percha, or 
wire-lined india-rubber, may ‘be attached to the crown of the upper net, the 
lower end of the tube being passed through a small opening therein, and bait 
or other matter suitable for attracting fish may be poured down the tube, and 
the nets be then closed. He further proposes to employ the artificial lights 
described attached to or suspended with travel nets to attract the fish thereto. 
This invention cannot be fully described without reference to the drawings. 
196. W. THOMAS, jun., Dudley, Worcestershire, “‘ Machinery for making moulds 

Sor casting metals.” — Dated 20th January, 1866. 

In performing this invention, which relates principally to small castings, the 
mould box rests upon a horizontal table made in halves, the said halves being 
capable of separating from each other to permit of the passage of the pattern 
into the mould box. The said halves of the table slide upon and are supporied 
by a quadrant bar fixed to the framing of the machine. On either side of, and 
at a higher level than, the table is a rail fixed to the framing of the machine, 
upon which rails the mould box is supported and slides, projecting snugs on 
either side the mould box resting on the said rails. An opening is made in the 
bottom of the mould box of a size sufficient to allow of the passage through it 
of the pattern chair, railway chair, or other article to be moulded. An empty 
mould box having been brought over the horizontal table, the mould box is 
fixed in that position by means of a locking pin on either side of the box 
passing through a hole in the rail, and taking into a hole in a projection on the 
side of the mould box. The pattern to be moulded is fixed to a vertical rod 
or tube moved up and down by a lever. When a tube is employed its lower 
ends work steam-tight in a cylinder to which steam is admitted. The steam 
from the cylinder passes by the said tube to the pattern, which the inventor 
prefers to make hollow, and keeps the said pattern warm. The pattern may 
be affixed to a plate, and the pattern and plate raised and Jowered by the lever 
described. Above the mould box is a roller, the bottom of which is in a line 
with the top of the mould box. The roller is as broad as the horizontal table, 
and is carried by a reciprocating bar, the roller being made to traverse the 
open top of the mould box and press the sand therein. After the roller has 
moved across the box and has made its return motion, a rammer, having pro- 
jections or teeth on its under side, descends and rams the sand in the box, The 
said rammer is raised and allowed to descend by the motion of the pressing 
roller.—Not proceeded with. 

198. C. W. OrFoRD, Lifford, King’s Norton, ** Force pump and garden engine.” 
—Daied 22nd January, 1866. 
A ding to this invention the patentee employs a cylinder of any required 
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copper case or shell, the sides of the said case are Pp or sq 
enough to flatten the sides thereof. The anvil is then introduced and placed in 
its position at the rear end or rim ofthesaid case. Thecase is then pinched or 
crimpled in such a manner as to cause the indentation round its sides, which 
forms an interior ridge or just in front of the anvil. This ridge or 
projection keeps the anvil securely in its place in the end of the case or 
shell, till the cartridge is fired, when the force of the explosion causes the said 
case or shell to assume its original shape. The cartridge can then be re- 
constructed by inserting the anvil and pinching the sides to retain the said 
anvil therein as above described.— Not proceeded with. 





Class 7—FURNITURE AND CLOTHING.—None. 





Class 8.—CHEMICAL. , 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Prunting, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, ke. 

447, 8S. MARLAND and w. H. SMITH, Clayton, near Manchester, and W. WELLS 





triangalar, elliptical, or semi-elliptical form, in such manner that the ig 

part of the springs shall be at the part furthest from the parts of support 

and of attachment to the weight to be supported, contrary to the method 
hitherto followed, 

409, G. F. RUSSELL, Piccadilly, London, “‘ Manufacture of wheels for vehicles» 
railway rolling stock, the propulsion of vessels, dc." Dated 9th February, 
1866, ° 

According to this invention the patentee proposes to construct the spokes of 
these wheels of such forms that their edges at the stock or nave of the wheel 
shall register together, their sysfaces forming radii of a circle, their outer ends 
entering the felloes, and having shoulders thereon, thus limiting the extent of 
thelr penetration into the felloes, and affording a bearing between the shoulder 
and felloe. The felloes are made each with a projection, and they fasten each 
other, The tyre is grooved or slotted on its internal periphery, in order to 
receive the corresponding outer surfaces of the felloes, and prevent them from 
escaping laterally. The principal object of the invention is to make a whcel 
which may be put together or taken apart in a short space of time, 


_— 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, de. 

407. J. HIGGINS, Salford, Lancashire, “* Manufacture of rings for the ‘ring and 
traveller’ system of spinning or twisting fibrous materials.”—Dated 9th 
February, 1866. 

This invention refers to a method of manufacturing rings for the “ring and 
traveller system,” whereby the patentee is enabled to produce them in steel or 
irun without a welded joint. To accomplish this he takes a drawn tube of 
steel or iron, or a tube of the said materials manufactured by other known 
methods without a seam. ‘This tube he cuts into suitable lengths, and produces 
the usual beading or bevelling by turning; or he effects the said shaping by 
compression in suitably formed dies. By another method of effecting the object 
of the invention he casts hollow ingots in steel, such hollow ingots thus consti- 
tuting lepgths of tubing to be turned or pressed, as above mentioned. 

408. J. H. JOHNSON, Lincoln’s-inn-fields, London, “‘ Spinning and drawing 
rollers."—A communication.— Dated 9th February, 1866. 

This invention consists in the employment of annularly-arranged segments 
of wood in the fact of spinning and d ing rollers confined between 
metal discs or plates, and having the grain of the wood in a radial or nearly 
radial direction from the centre of the spindle upon which such rollers are 
mounted, whereby the wear will always be against the end of the grain, and 
the rollers will last much longer although composed even of lighter and cheaper 
wood than the ordinary rollers. After the segments are secured in their 
— they are turned up smooth on the periphery in a lathe.—Not proceeded 
with, 

415. E. SYD, Finch-lane, London, “ Manufacture of woollen damasks.”—A 
communtcation.—Dated \0th February, 1866. i 

By this invention it is proposed to employ warp and weft threads either 
plain or coloured, or partly plain and partly coloured, so that the work when 
woven may be afterwards dyed in the piece of any desired colour, selecting 
those - ee grounds which are best suited to take the particular dye colour 
required, 

417. J. and W. BINNS, Halifax,“ Machinery or apparatus to be employed in 
~ * ame of Jacquard wires used in looms.”—Dated \0th February, 

This invention has for its object a means of and apparatus for maiufac- 
turing Jacquard wires or “ lingos,” which are usually made from round wire 
cat to suitable lengths ; one end of each wire is flattened or enlarged, and a 
hole or an eye is formed in the part so flattened or enlarged. The invention 
consists in the employment of a creel, on which a quantity of wire is wound; 
the wire is then drawn through a number of small rollers, for the purpose of 
being made perfectly straight (as in ordinary wire-cutting machines), and is 
then received by a pair of larger rollers. On each of the last-mentioned 
‘ollers is a rib or projection opposite each other, so that at each revolution 
of such rollers the rib or projection on each roller will squéeze and flatten a 
portion of the wire on opposite sides. These rollers are elliptical in form, so 
a8 to allow the wire to clear after being operated upon. The wire is then 
erawn forwards by means of a pair of tongs, working on and actuated bya 
horizontal shaft; the other end of this shaft is attached, by a bolt and con- 
necting-rod, to an arm or a disc working on a vertical shaft, thus imparting 
to the horizontal shaft and tongs a to-and-fro motion parallel with the wire. 
‘The arm or dise is provided with a slot hole, so that the length of wire drawn 
forwards by the tongs and shaft (from which to make a Jacquard wire)’ is 
cetermined by the distance. The end of the horizontal shaft is fixed in the 
-lot hole from the centre of the arm or disc. As each length of wire is drawn 
forwards the hole or eye is punched, and the wire is cut off by means of a 
pumeh and cutter actuated by a lever (which lever may be worked by the 
aforesaid arm or disc) and a spring; or a tappet and spring will answer the 
purpose ; or the hole or eye may be formed in the wire by means of a punch 
fixed to one of the ribs or projections on the rollers, the other rib or projection 
having a hole therein so that the process of flattening and may be 
performed at one operation. 











g and applying artificial heat for producing light,”— 
Dated \3th February, 1866. 
This imvention is particularly applicable to obtaining artificial light by 
causing pheric air to bine with the inflammable vapour given off by 
distilled petroleum, or other suitable volatile liquids, as in such process it is 
essential to apply a moderate degree of heat to the vessel containing the vola- 
tile liquid, and the invention consists in g ing the requisite heat for 
evaporating volatile liquids, and for other purposes, by chemical agents instead 
of by steam or by heated products of basti The inventors have found 
by experiment that sulphuric acid and water combined in different propor- 
tions, ding to the perat to be attained, gives a good results, but 
other acids and chemical agents may be found to answer the purpose.— Wot 
proceeded with. 


471. J.and J. K. SOAMES, Greenwich,'‘Purifying parafin.”—Dated 14th February, 
1866. 














For this purpose the patentees mix the paraffin with an oil which is capable 
of saponification, and they subject it, when so prepared, to heavy pressure, 
which, in a great part, expels the oil and with it the impurities of the paraffin. 
They repeat the process until the impurities are sufficiently removed, and 
they then treat the paraffin with alkali, to saponify and so remove the small 
quantity of oil which the press is unable to squeeze out. 

478. J. YouwG, Limefield, Midlothian, “ Distilling coals, shales, &c.”—Dated 
15th February, 1866. 

This invention consists in the employment of a retort placed at an angle, 
and so constructed that it may be made to revolve, and that such revolution 
shall cause the materials placed therein to descend or pass through the retort, 
which being heated externally will effect their distillation. The retort or dis- 
tillatory apparatus may be constructed of iron or other suitable material, and 
provided with an arrangement for the charging of the same with the materials 
to be distilled, and also with an arrangement for their discharge after distilla- 
tion ; exit pipes, through which the volatile products of distillation pass off, are 
also adapted to the retort or distillatory apparatus, in order that such volatile 
products may be collected and utilised. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 


466. H. E. BARON DE GABLENZ, jun., and H. MAHLER, Paris, ‘‘ Construction 
of submarine telegraphic cable.”— Dated 14th February, 1866. 

According to this invention the cable is composed of a central part or core 
of hemp, and the copper wire fluid conductor is rolled up in a spiral line around 
the said core; the copper wire is previously lined with an insulating silk 
threai. The cable is then strengthened inside from place to place by iron 
wire handles, and a similar wire is placed in the very centre of the hemp core 
in the whole length of the cable; this central wire can be also used for the 
transmission of despatches by means of the induction tiuid which is produced. 
—Not proceeded with. 


Class 10.—MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 

145. S. DuMMERE, Ealing, “‘ Mattresses and palliases and seating for the use of 
the nursery, invalids, hospitals, &c.”—Dated 16th January, 1866. 

This invention 1s designed to prevent, in the case of young children and in- 
valids, the inconvenience and injury to health arising from wetting the couch. 
It consists in forming a recess in a portion of the palliass, and letting in below 
the said recess a vessel formed of tin as a ptacle, and i diately above 
such ptacle a correspondi rtion of the mattress is covered with a water- 
proof material, distributed over the surface of which are numerous perforations 
to convey the liquid through the mattress, which is thus always kept perfectly 
dry.— Not proceeded with. 

147. W. C. MANN, Leeds, “ Felt hats.”~Dated \6th January, 1866. 

It is at present the ordinary practice to make felt hats of one piece of material 
by means of well-known apparatus. The object is to cheapen the cost of 
production, and for this purpose instead of making the hat in one piece the 
patentee makes, in the first place, the crown of one or more sections, and con- 
nects them together by sewing. The side of the hat he makes, by preference, 
in halves, and connects them in a similar manner as the crown, and to the 
same, The brim of the hat he makes in one piece, and connects it with the 
side in the same manner as the other portion. If desired he places over the 
seams a braidfor other ornamental substance, which serves the two-fold purpose 
of covering the seams and enhancing the app of the hat. Or he 
—— the usual apparatus an ornamental groove on the substance of the 

a 4 


187, R= M’CLENAHAN, Belfast, “Studs and buttons.”—Dated 20th January, 

















This invention consists in the construction of studs and buttons with screw 
discs or parts whereby to insert and secure them in position. 
192. J. B. SHILLCOCK, Bromley, Kent, “ Perforated cage for leech vases.” —Dated 
20th January, 1866. 
The cage which constitutes this invention is formed by affixing a number of 
perforated discso @ bove agother, by preference upon a centre stem, at the 





length and diameter, to the bottom of which the patentee affixes a valve for 
the inlet of water or other fluid, and to the outside of such cylinder he affixes 
two or more valves as near to the bottom as possible for the exit of the water 
or other fluid. ‘These valves are metal drop valves, but with the tails cut out 
as regards the exit valves (as shown in the drawing) to facilitate the valve 
dropping into its seat, and to afford freer passage for the water or other fluid. 
And in this invention the whole of the cylinder and the exit valves are entirely 
surrounded by a confined air chamber, and discharge the contents of the 
cylinder directly into such air chamber, which said air chamber is closed at 
top and bottom, and completely surrounds the cylinder, the only operiing to the 
external air being through the delivery pipe, which delivery pipe is introduced 
into the air chamber as near the bottom as possible. The water is thus forced 
out by the compressed air contained in the air chamber, according to the 
power exerted on the piston. The patentee prefers that the piston be solid, or 
as is usually termed a plunger, as this form enables him to affix a catch on to 
the cylinder head by which the instrument is more readily carried about, and 
he affixes the whole machine by means of a screw formed upon the lower side 
of the bottom to any stand which may seem fit. 

202. W. JEFFRIES, Westbromwich, “ Puddling furnaces, &c.”—Dated 22nd 
January, 1866. 

In carrying out this invention as applied to a puddling furnace, the patentee 
supports the bed of the furnace upon arches built of brick or stone running 
from end to end of the bed, that is to say from the back of the ash pit to the 
end of the furnace. The said arches are open from end to end. and the air 
circulates freely through them. On the said arches the bed of the furnace is 
supported. The said bed is made of brick or stone, and contains a series of 
horizontal parallel passages running from front to back, the said passages being 
open at both ends to the air. The passage of air through these passages being 
open keeps the bed of the furnace cool. Upon the bed of the furnace the mill 
cinder or other material with which the bed is prepared is put. Upon the bed 
and between it and the mill cinder a plate of iron may be put if required. 
Instead of supporting the bed upon arches, as described, a bottom plate of iron 
may be used, upon which the mill cinder is put, the said bottom plate being 
supported upon pillars. 

205. J. R. BUTCHART, Dundee, *‘ Packing bottles.” —Dated 22nd January, 1866. 

This invention consists essentially in the construction of a “ self-packing 
bottle hamper,” which is made of the ordinary basket or wickerwork, although 
other material may be found suitable. The bottom of the hamper proper is 
divided into any suitable number of compartments by flexible parallel parti- 
tions (which may either be fixed or portable) arranged to suit the size of the 
bottles or jars to be packed therein. Each of these compartments is formed to 
hold two bottles laid on their sides, with necks meeting in the centre of the 
compartment, and projecting a short distance beyond each other, a small 
moveble flexible guide being arranged to fit in between the necks of the 
bottles to prevent them from coming in contact with each other, or moving out 
of their proper position, the series of these small guides being held firmly to 
the bottom of each compartment by a rod or rods, upon which the necks of the 
bottles rest, ranning about midway throughout the series, and through holes in 
the guides. 

208. P. W. BENNITT and J. MATTHEWS, Oldbury, ‘* Improvements in heating 
Jurnaces for smelting, puddling, melting, and annealing metals, or for the 
manufacture of glass.” — Dated 22nd January, 1866. 

In performing this invention the inventors propose to employ, as a heating 
medium for the description of furnaces above-named, gas with a blast of atmo- 
spheric air. In iron or steel working they should use the gas from the tunnel 
head of the blast furnace, but only as a matter of economy, other common gas 
answering equally well, and by operating upon it with a blast which may be 
regulated at will they can obtain a very intense or a modified heat as required. 
—Not proceeded with. : 

209. G. B. WOODRUFFE, Cheapside, London, ‘‘ Sewing machines.” —Dated 22nd 
January, 1866. 

The main object of this invention is to produce a needle and shuttle sewing 
machine with a turntable for supporting the work, which table, whether 
rotated by hand or automatically, will so present the work to a top feed plate 
or wheel as to ensure the traverse of the work under the needle in any required 
direction, while the motiun of the feed plate or wheel is maintained in the same 
plane. The way in which the patentce prefers to carry out this invention is to 
mount on the movable table a hollow arm, which is to receive the work, and 
which will enable him to do cylindrical work with facility. In this arm he 
mounts the shuttle and conveys a reciprocating motion thereto through rock 
levers connected together by a coupling link having a ball-and-socket joint in a 
line with the axis of the table, which axis is in a line with the axis of the 
reciprocating needle. Or he drives the shuttle by an intermittent motion pro- 
duced by means of an endless chain and gear wheels. The motion for driving 
the shuttle he obtains from an eccentric or cam on the main driving shaft, 
which shaft also imparts the requisite reciprocating motion to the needle and the 
feed plate in the usual way. s the shuttle follows the motions of the arm or 
table that carries the work its position relatively to the eye of the needle will 
necessarily change, but as it is requisite that the shuttle shall pass in front of 
the eye of the needle, means must be provided by giving the needle an axial 
motion proportionate to the amount of axial motion which the table receives. 


2:1. B. WALKER and J. F. A. PFLAUM, Leeds, “ Travelling cranes.”—Dated 
22nd January, 1866. 

In arranging travelling cranes the patentees erect, as is usual, along each 
side of the space to be commanded by the crane suitable supports, on which 
rails are carried, and on these rails wheels run which carry girders passing 
across from the rail on one side to that on the other. On these girders is the 
lifting apparatus, and also other apparatus for traversing the load (when 
lifted) on these girders, and for traversing the guides themselves on the longi- 
tudinal rails. This apparatus, according to this invention. consists of pumps 
put in motion by a shaft running from end to end of the space over which the 
crane is to traverse; or it may be by an endless rope or engine moving with 
the 1 fting apparatus or otherwise. These pumps force water into cylinders in 
which plungers or pistons work, and the motion so produced is communicated 
to ropes or chains by which the weight is lifted or traversed. 

217. R. H. BORE, Globe-road, Mile End, “ An improved syphon for drawing off 
liquids.” —Dated 23rd January, 1366. 

The object of this invention is to construct a syphon in such a manner that 
the air can be*exhausted therefrom by a simple movement of the hand. In 
constructing a syphon according to this invention the inventor makes the 
longer leg of the same in two parts, the upper part being of about the same 
length as the shorter leg of the syphon. To the top of the lower part he 
attaches (hy screwing or otherwise) a cylinder or chamber, whigh is capable of 
sliding telescopically over the lower end of the upper part, and round this 
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223. W. CLARK, Chancery-lane, London,“ Machinery for making paper bags.” — 
A communication.— Dated 23rd January, 1866. 

This invention cannot be described without reference to the drawings. 

231. M. H. LISHMAN and E. CHAMBERS, Stockton-on-Tees, *‘ Cases or apparatus 
for moulds.” — Dated 24th January, 1866. 

Hitherto it has been usual to make the drying case which incloses the drying 
moulds movable, and it has been necessary to lift it out of the pit every time 
the moulds have to be taken out. Now, this invention consists in making the 
drying case a fixture, and in furnishing it with doors at the front or other con- 
venient part, so that when required the doors may be opened and the moulds 
taken out without lifting the case. The plate which supports the moulds at the 
bottom is made movable, and is dropped inside its frame so as to rest upon the 
bricks which form the flues. When the flues require repair or alteration this 
plate is removed, and the case need not be interfered with. The patentees 
cast or form stads on the plate frame to support the case, a space being left 
between each stad and that next adjoining it for the admission of air to feed 
the flame which passes through holes in the plates. 

239. J..W. SWAN, Gateshead, “ Printing from intaglio plates."—Dated 24th 
January, 1866. 

This invention, which has reference to a former patent, dated 6th July, 1865 
(No. 1791), relates to the production of gelatinous prints from intaglio plates 
by the use of a novel construction of press. In the act of printing the patentee 
uses the intaglio plate in a vertical position, or more or less approaching the 
vertical, and he so surrounds the plate by a frame or border that when the 
paper to receive the printing is attached to the tympan of the press, and is 
brought up to the frame or chase carrying the plate, an space is left 
between the intaglio plate and the paper. Into this space,and at the lower 
end thereof, he introduces the gelatinous ink, in an ascertained quantity, by 
means of a pipette or its equivalent, and then by the action of a screw or lever 
he brings the two surfaces gradually into contact. As the space between the 
surfaces gradually contracts the ink, having no way of escape at the bottom 
or sides of the enclosed space, will gradually rise and spread over the intaglio 
or printing plate, the air being at the same time expelled before the flow of ink. 
The quantity of ink may be adjusted, so that there will be no overflow of 
ink ; or, if in excess, a vent may be provided at the top for its escape. 

241. J. JONES, Southampton-buildings, Chancery-lane, London, “ Machinery for 
crushing and pulverising ores, &c.”"— Dated 24th January, 1866, 

This invention cannot be described without refi to the drawings. 

242. W. CLARK, Chancery-lane, London, “* Manufacture of artificial flowers, 
Seathers, &c.” —A communication.— Dated 24th January, 1866. 

In performing this invention the inventor uses mandrils of wood or other 
material of a conical, cylindrical, or other suitable form, according to the nature 
of the article to be made. These mandrils are grooved for the purposes of the 
invention, and form the principal means for éffecting such manufacture. The 
method of using this invention is as follows:—If it be desired to produce a 
plume in white or coloured wool, the inventor takes a stout wire of metal or 
other material, covered or not, but sufficiently pliant to facilitate its use for the 
purpose intended. This wire is doubled together at its middle of a suitable 
length for a plume, a certain portion being left to form the stem. At the point 
where the wire is deubled a knot or loop is made, through which is passed the 
wool used for making the plume; and above this point is reserved a part form- 
ing the head of the plume, and the knot is then tied tightly in order to form a 
stop for the wool. He then fixes the wire on the mandril in a suitable position, 
the two parts of the wire being opened so as to allow a passage between them 
for the filling. He then winds the wool (in which may be added one or more 
wire sprays) on the mandril, one or more turns from right to left, at the same 
time twisting the wires serving as the foundation. He then winds on some 
more wool in a reverse direction from left to right, and twisis the parts of the 
wire foundation afresh after the wool bas been wound on the mandril a suffici 








| meeting of the Millmen’s Association 
mencement of the strike, it was resolved that the members of the |) 


contributions are to be. by votes of money from: the 
several districts. One of has passed a resolution 
cadaring te ee ee of £10 a week, and it is antici- 
pated the Hill District Association -will at their next 
meeting vote £100. Ironworkers Association of the South is 
composed chiefly of also i 


Union. The mass of the however, have a separate orga- 
nisation, with their headquarters at West Bromwich. Connected 
with the Association are some in the North of 
England who are amongst the number of those locked out. At a 

i ’ ion held soon after the com- 


Association who were at work in the North should be supported 
during the lock-out; but it-was not resolved that any should 
be forwarded to, those men who were not members of the Mill- 
men’s Association. Since that determination has been come to, 
no other meeting on the subject has been held. It is, 

yet uncertain what course the Millmen’s Association 
the Northern dispute. The obtaining of this help will 


considerably embolden the men in the North of England, con- |. 


sequently prolong the terrible s' le which is now raging, and 
lengthen out the period over which serious. suffering will ensue. 
Of the final issue, however, no doubt can be entertained. What 
course the ironmasters here may take, so soon as they become ac- 
quainted with the facts we have here reported, remains to be seen. 

Mr. Arthur Wright, ironmaster, of the Grove Ircnworks, Smeth- 
wick, has suspended payment, with liabilities at about £10,000. 
Mr. Wright has been an ironmaster only twelve months, Pre- 
viously to that time he was keeping a well frequented public- 
house in the Bradley district, near to Bilston, and had made a 
very profitable purchase of some mineral property, which he was 
successfully working up to the time at which he entered the iron 
trade. The assets are not known. 

Coal has not recovered during the week, and the excellent thick 
coal of South Staffordshire is in less demand now than it was a 
fortnight ago. 

There is not much new to rt on the condition of the hard- 
ware trades of the West Midlands. The general demand con- 
tinues quiet, with a tendency towards improvement. The un- 
favourable harvest weather, however, which has recently prevailed, 
has had the effect of creating unfavourable feeling. In Birming- 
ham and Wolverhampton the operatives are most of them ae 
engaged. Throughout the district things are about the same ; where 
there are not sufficient orders the men are working for stock, so 
that there is not much unemployed labour. 

The manufacturers of this district are being impressed with the 
fact that the best means to ensure present success and future pro- 
gress in any manufacture is for the manufacturer and his workmen 
to learn the scientific principles upon which their trade depends. 
It is being urged that now science is within the reach of both master 
and workman, and, such being the case, science ought to be more 
generally applied to manufactures. Many instances can be given 





of the successful application of science to the manufacture of con:- |) 


mercial products. e firm in B noting Guy Lussac’s 
observation, made years ago, that when woody fibre was treated with 
the caustic alkalies oxalic acid was formed, now do a 
in transmuting. by the aid of a scrap of chemical know thus 
obtained, saw-dust, the iy of which is nominal, into oxalic acid, 
the wholesale price of which is 8d. per pound. By the application 
of sci to the manufacturer of soap, a material which was con- 





number of turns; this operation is continued until the plume is completed, when 
the two parts are twisted several times to form a firm stop. This being done, 
the mandril is turned upside down, and the rings of wool cut by following the 
direction of the groove opposite to that which has served asa guide for the rib, 
and so on throughout the length of the operation. This being done in order to 
finish the plume, the barbs or sprays of wool are spread out on each side, and 
carefully carded so as to give them a sufficiently tight app —Not pro- 
ceeded with. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

TuE [Ron TRADE: Slow Improvement: Foreign Demand and Home 
Inquiry: Proposed Change of a Finished Ironworks into a Limited 
Liability Company: The Question of Wages—Pic Iron: Few Sales: 
Prices Slightly Firmer—Tue IRONWORKERS OF Sovuta Srar- 
FORDSHIRE AND THOSE ON STRIKE IN THE NORTH OF ENGLAND: 
Considerable Help being Rendered: Arrangements for its Con- 
tinuance—-FAILURE OF AN IRONMASTER—CoaAL: Stili Dull— 
HARDWARES: Quiet—THE RELATION OF SCIENCE TO MANUFAC- 
TURES: A Knowledge of Science essential to a Manufacturer's 
Present Success and Future Progress: Art in Wolverhampton— 
FAILURE OF A LARGE ContTRacTOR: Meeting of Creditors in 





Rirmingham—BIRMINGHAM WORKMEN AND REFORM. 
T..: ivprovement in the jiron trade of South Staffordshire and 
East Worcestershire is very slow. ‘The works throughout the dis- 
trict are doing about one day a week more than before the reduc- 
tion in the Bank rate of discount, but that leaves many of them 


with only four days a week. The current demand is chiefly for 
the general descriptions of iron required in the home trade, inqui- 
ries on foreign account other than to the United States and the 
East Indies having during the week been almost unobserved; and 
for the two markets mentioned very little, comparatively, is being 
demanded. At thesame tiine some Australian and New Zealand work 
is in hand, witha little also for certain ports in the Mediterranean. 
A trifle of hésitancy is being expressed, however, about the Anti- 
podean colonies, on account of the effect, yet to be developed, of 
the failure of Agra and Masterman’s bank. The demand for sheets 
for galvanising purposes keeps up, and the best steel is in good 
request, chiefly for Sheffield and Amerlca. 

The proposed a a finished iron firm into a limited liability 
company was much discussed on Change in Birmingham yesterday 
(Thursday), and in Wolverhampton on the previous day. At pre- 
sent the prospectus is being privately circulated. The property is 
very valuable, the works being new, and there being thirty acres 
of mine attached. A provisional agreement has been entered into 
for the purchase of the whole of the property for £25,000. The 
directors are chiefly pig iron makers, and the present proprietor is 
> be managing directors The capital is to be £50,000, in £25 
shares. 

There is much talk about the probability of a reduction in 

rices being declared at the next liminary Meeting, but the 
best informed do not speak of such an alteration as likely. 

Some sales of pigs are being effected, but where they are leaving 
makers’ works in large single quantities they do so at a slight 
reduction upon previous sales. The Workington Company have 
well sold at, in recent cases, an advance; and they are unable to 
book more orders from this district for the present. Offers for 
Ditton iron at 1s. 6d. under previous transactions are being 
refused. Sales of stone are also reported, the best qualities being 
most in request. 

It has not yet become generally known throughout the trade 
that it has been resolved by the Southern Ironworkers’ Association 
that substantial and vigorous aid shall be afforded to the Northern 
Association, with a view to ee struggle in the North 
being conducted to an issue satisfactory to the men. ~ It will be 
remembered that the Southern Association has its headquarters at 
Brierley Hill, and that at the time of the withdrawal of the lock- 
out in which the ironmasters of this district took part the men 
here agreed to disunite themselves from the men of the 
North, their masters also on their part maintaining a separate 
organisation. The masters have abided by the terms of their 

ment; but the men are now about to put an end to 
the arrangement; so far as it relates to the affording of the men of 
the North pecuniary assistance. A “‘council” meeting has been 
held at Brierley Hill, and it has been determined ‘that £300 shall 
be sent to —— this week, and £200 a week for the followitig 
five weeks. information is to the effect that even these large 





sidered as only fit to be sent out of the way by means of the nearest 
drain, is now converted into a valuable product. In the bleachi 

of palm oil for the purpose of soap, bichromate of potassium is 1 
pot in large works many hun weights are consumed every 
week. Formerly the liquid resulting was allowed to run away ; 
now, it is revived, and, by the application of a mite of chemi 

knowledge, saves the soap manufacturer a very large sum weekly. 
There is plenty of room in the West Midlands for a more extended 
application of science. The jewellery trade may be given as an 
instance. In this industry there is much ignorance on the part of 
both masters and men of even the most elementary principles of 
science. In consequence they lose a considerable sum every year. 
It has been stated upon a good authority. that, were chemical 
principles applied pesrety to this trade alone, the money thus 
saved woul sufficient to endow a school of science in the town 
surpassing any such school in the kingdom. Two operations in 
the trade—‘‘ colouring” and ‘“‘refining”—especially require scien- 
tific help. In the process of colouring a minute quantity of 
gold is washed off each article, and the colour waters are conse- 


quently saved that the gold may be recovered. The jewellers, ; 


however, obtain only a precentage of the = present, owing to 
their ignorance of the scientific operations involyed. In refining, 
or, in other words, extracting gold and silver from the filings and 
waste—considerable loss is n incurred. the separation of 
the silver formed from the action of aquafortis on the mixed 
metals,—to which the name of *‘ memel” is given, common salt is 
used, which throws down the silver as chloride, but, the workman 
not knowing that chloride of silver is soluble in excess of 
common salt, invariably redissolves a portion of the silver, a 
uantity of which is therefore thrown away in the liquid. Again, 
pe are a great_ many jewellers who cannot make an assay, even 
a rough one. All these facts serve toshow the desirability of manu- 
facturers and' also their workmen ing some scientific know- 
ledge. In Birmingham there is the , Midland Institute, in con- 
nection with which classes are conducted for the purpose of teach- 
ing the elements of the principal sciences, so that there can be no 
excuse as to the lack of means. To this it may be added that all 
classes of persons in Wolverampton are now being appealed to for 
support to the School of Practical Art in the town. Mr, Henry 
Loverage, proprietor of an extensive a and tin plate 
establishment in Wolverhampton has accepted the chairmanship 
of the institution, and in the appeal which we have mentioned 
says— From the simple fact that the school is intended for the 
benefit of the whole community of Wolverhampton and its neigh- 
bourhood, the whole Le pvr are more or less interested in its 
, quently all may be e to assist,” As a 
very cold support is extended to the school by the manufacturers 
who might be supposed to be most interested in its maintenance ; 
and a master is obtained only by the undignified method of one 
master working two schodls—Dudley and Wolverhampton. 

The suspension of Mr. Murray,contractor and builder,of Belmont- 
row Birmingham, was announced on Thursday last. A meeting of 
creditors was held on the following day. It was then stated that 
Mr. Murray commenced business in 1862, in perenerabip 40 Mr, 
J. W. Branson, who was paid out in 1865, up to which time Mr. 
Murray had put into the concern a total of £8,222. At the time 
of the dissolution of partnership the bank debt was £46,000, and 
there were other debts to the amount of £21,978. In May last the 
Birmingham Banking Company pressed Mr. Murray for security, 
and he executed an assi, t of the balances of four contracts, 





assignment’ 
making a total of £17,000. At that time he was on extensive 
Government con at the Plymouth, on tion of which 


he believed his profit and beg would amount to £40,000. Being 
able, however, to obtain only £2,700, of £8,000 promised by the 
Birmingham Banking Company, on & guarantee account, before 
the Bank failed, and not being able afterwards to obtain the £4,000 
requisite for the month’s wages of the men he had employed at 
Plymouth, Mr. Murray was compelled to suspend operations there. 
In consequence, the Government had power to co te the plant 
and claim the forfeiture of the monéy in their hands. He still 
hoped, however, that about £8,000 would, yet-be .obtained from 
that source ; but the stop, left him no alternative but to place 
himself in the hands of statement of accounts 


bmitted ¢ { 
su F T 


total assets £7,001 4s. 4d. It was unanisious! sareet ] 

of assignment should be executed for the bene! it of the ‘tors. 
Sa sipped has issued to the ¢ i 

electro-platers of ‘Birmingham to unite Te forming a trade branch 

of the Reform League, ‘ sett ebe 


“may take in |. 


business |) 


ic Jao allel e 
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the | | te, Indian Contract ¢ The Home Trade and its 
vs Og phe Foran pesans Sime of the Markets—Pic 


which was for 17,500 tons, has been divided as — 


order, 
The Blaina Works, 7,500 tone, nt £6 17s. per ton ; the Ebbw Val 


Works, 2,500 tons, at £6 16s. 6d. per ton; and the Dowlais 
Works, 7,500 tons, at £6 lés. ton, all free on board at Liver- 
pool, or extra if taken in London. Both buyers and makers are 
een es eee ES ee ae oe un- 
that r transactions will not be entered 
into with like t until after the mee’ 
of ironmasters, e present week there certainly has been 


fair orders menstrteee  ong d. but, still, taking 
into —— the requirements of the home Payee ap 
are making their purchases very sparingly, espéciall ose who 
are in a position to hold on. Looking at the s purchases 
which have been made for such along time past, on home account, 
and the low state of stocks, there is every prospect of a 
much greater amount of activity being diffused into transactions 
i ing quarter. At the local several vessels 
are loading with rails for North America and Baltic; the prin- 
cipal ion, however, is being cleared out for the British North 
American markets. The demand from the States has slightly im- 
pro and, whilst a few contracts have been placed, the pur- 
chases between the present time and December are expected to be 
rather considerable, The reduction which has been made in the 

rice of money has had a E effect upon the inquiries on 
Reser soak, whieh non, ch» ons peri of aude 
m enco' ig; and o' are ex it 
forward in the market in addition to the two extensive ones 


the course of time transactions with that quarter will be of an 
ae ee: In pig iron trade is dull, and quotations remain 
out ¢ 
The demand for tin plates keeps moderately active, with prices 
| well maintai the ruling price being 30s. per box for charcoal 
| LC, at the wo 


| The steam coal trade has had a long run of prosperity, and 
bree = the requirements of the Continent has fallen off con- 
_ siderably the oversea demand continues brisk, with a prospect of 
its being sv for some time to‘come. The large exports made for 
marine purposes is a tolerably sure proof of the_su ity of 
| Welsh stegm. The inland trade is increasing, and 
| sent to Birkenhead and the London and Midland markets is very 
considerable. In house coal the local consumption has improved a 
little, and: the demand coastwise is somewhat larger than # fort- 
night since, The patent fuel works are well employed, and the 
quis etn is in excess of what was cleared out this time 
year. 
The London Gazette contains the notice of assignment of property 
for the benefit of Willen Tochlt o to Messrs. Abraham Darby, 
enson, William ill, and Joseph Robinson, partners 
in the Ebbw Vale (original) Ironworks. The under the 
deed are Mr. Gratrex (of the’ firm of Bailey, Gratrex, and o. 
bankers), Newport; Mr. McKenna, financial agent, London; and 
Mr. Quilter, accountant of Moorgate-street, London. It is hardly 
n to statej that, the Ebbw Vale Company here referred to 
is the concern,and not the Ebbw Vale Company (Limited) 
whose extensive works are in active operation, and are being suc- 
cessfully carried on, It is an important fact that during the crisis 
= new company’s works were not necessitated to go on short 


e. 

e su eath of Mr. Robert mine agent at 
|,” ‘The sudden death of bert Williams, mi the 
Tredegar, Ironworks has caused much regret throughout the district. 
He was attending divine worship on Sunday evening, when he 
suddenly rose up, his face became distorted, and he immediately 
fell back on his seat, Dr. Anthony was promptly in attendance, 
and Mr. Williams was conveyed home, where he died early the 
following morning. He was alike esteemed and res by his 
gers. the workmen, and the inhabitants gen ? 

e Ashton Vale Iron Company (Limited) are receiving their 
supply of coal from South Wales, in consequence of the miners 
employed at the works refusing to accept a reduction of 15 per 
seat, Sane Sate ati Seen ae re why ha 
the trade in is exceedingly good large numbers have 
ortpe the fone for their ——. — ty 

Teport directors for the forthooming half-yearly meet- 
ing states that the new mills, which are near completion, will cost 
consi more than the expected amount. It then goes on to 
say, ‘‘ the large outlay on these mills and the other works‘of the 
company: has necessarily been hitherto unproductive, and there 
has a loss of. interest as well.as a diminution in value sus- 
tained upon the large stock of pig iron held by the company at the 
end of the previous year. Tlie sums thus invested con- 
siderably exceed the whole of the subscribed capital the 
state of the money market has also injuriously affected the opera- 
tions of the company, so that, after providing for the interest on 
the debentures and other-advances to the 7, it appears by 
the account that the balance of: profit has £1,620 18s. 8d. 
only, of which it is proposed to apply £200 towards. the pre- 
liminary expenses, carrying forward £1,429 18s. 8d. to the next 
account, without declaring any dividend from the past year, 

Another instance as to the utter carelessness of miners for life 
has occurred at the Black Vein Pit, Risca. “On Friday aw inquest 
was held on the, bodies of John Morris, aged 28, and Aaron Short, 
aged 17, who, were killed at the Black Vein Pit; Risca, under the 
following circumstances :—-Moses Crew, the “‘ dukey” driver, said 
the deceased men and Edward irice gos ton) the trains goin 
up the slope, although he warned them they were not allo 
to.travel with the: dukeys.”” On the road the trains got off the 
plates, and the déeeased were ‘killed -by falling under i. He 
cautioned! them becalise it was against the rules, and’ men had 
been fined for it. « Meat had put ‘bars in the wheels and thrown 
the trains off. Edward Price gave corroborative evidence, 
and admitted thaf! the ast witness os him, but he 


e- 
had been a: .*\ dukey’” cdriver .  Mr,*° Bro the 
Government: Ins of Mines, who was” ft, Pr that 

t to have thé rales. 


was the vm he 
Mr. Jaties; viewer, said had given strict. instructions to 
prevent any riding on the ““dukey.” In future he should take 
the . Mr. Brough ‘said he had 
yand.found that e ‘was attended to 
properly. The deceased, no’doubt, were killed through their 
throat, to the pit. re~ to Heat fben outa ‘be ‘ae oaly 
to: new t e ( only 
‘effec ii@ans of ig the evil. He had ton advised that. 
fgery returned a of *‘Accidental 4 a 
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Amy estate, about 
depth of only 12ft. 6in. 
found in a perfect state 6ft. 4in, thick. 

The half-yearly m of the shareholders 1 
shire Railway and Canal Company was company’s: 
offices, Newport, on Wednesday, the 19th inst., Mr. C. Bailey, 
M.P., in the chair. In moving the adoption of the report the 
chairman stated that the reason they could not give a dividend at 
the same rate as last half year (6h per cent.) was because they’ 
placed £5,000 towards liquidating the relaying account, and it was 
the intention of the directors to set aside every half year a portion 
from revenue to that account, which, after the payment of the 
£5,000, would amourt to £57,948. working e was con- 
siderably less this half year in consequence of the law charges 


being only one per cent., whilst last half year they amounted to 
£488. The were now in good and substantial repair, and, 
consequently, there would be a considerable saving in the item for 


repairing engines and carriages. Mr. O. M.P., seconded 
the adoption of the reports. Mr. Cartwright contended that the 
decrease in the dividend arose from loss sustained by the Brecon 
Canal, which he said amounted to about £3,745 a year. Some dis- 
cussion took place upon the purchasing of the Sirhowey Railway, 
raised by Mr. S. Batchelor, asking if any negociations were pending, 
to which the chairman replied that an offer was made twelve 
months since for the purchase of that line, which was refused, and 
the directors had not heard anything further on the subject. The 


report was then adopted, and a dividend at the rate of r cent. 
per annum was declared for the past half year. A vote of 
Saving been passed to the chairman, the p’ ings terminated. 





SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

Tue Giascow Pic Iron MARKET— SHIPMENTS DURING THE 
Week — SHIPMENTS OF IRON AND IRON GOODS DURING THE 
WerEK -- MANuFACTURED Iron —THE CoaL TRADE—VESSELS 
LAUNCHED ON THE CLYDE DURING THE Past WEEK. 

Pie 1rRON has fluctuated but slightly nrg | the past week, the 

hizhest price obtained being 51s. 9d., and the lowest 53s. wh 

To diy (Wednesday) the market was firm, but inactive ; 54s. 73d. 

cash to 54s. 9d. ten days paid for 1,000 tons. Quotations are as 

follow: - Pig iron, Mixed Nos. Warrants, 54s. 6d. to 54s. 9d.; 

No. 1, G.M.B., 56s. 6d. to 56s. 9d.; No. 3, 54s. 3d. to 54s. 6d.; 

Gartsherrie, No. 1, 66s.; Coltness, No. 1, 67s.; Glengarnock (at 

Ardrossan), No. 1, 62s. 6d. to 6%s. 

The shipments of the week are good, and considerably in excess 
of those of the corresponding week of last year. Foreign and 
coastwise were as follow :— 





Same week 

Ports. Foreign. Coastwise. Total. last year. 
Tons, Tons, Tons. Tons. 

Glasgow .. 2,737 7 2,473 ° 5,210 oe 1,517 
Port Dundas .. - 75 e 75 oe 50 
Bowling - _ ° _ oo 701 
Greenock _ 145 145 o - 
Ardrossan 1,135 3,253 oe 4,388 oe 5,981 
Troon «se ce oe = ee _ oe — ee 112 
Ayr oo 00 cf _ oe 2546 ee 286 ee 205 
Grangemouth 855 ee 490 ee 1,345 oe 1,273 
Leith 1c oe oe 4,510 _- oe 4,510 oo 3,277 
Alloa & Charlest’n* 400 ee 90 e 490 o aad 
Bo'nesst .. .. «- 59 ee 9 150 ° 952 


Burntisland 


Total 9.696 ++ 6,903 ++ 16,599 or) 
* Tiesices 150 tons sent to Leith for transshipment. 
f Lesides 550 tons sent to Leith for transshipment: 

The manufactured iron market is steady, with, am 
demand. Prices continue much the same. Iron exported to tife 
following ports last week :—From Glasgow to Bombey-sbaat, 563i. 
tons.; malleable bars, 994 tons; to Brest—bar, 70 tons; to Cal- 
cutta—cast, 1,3664 tons; to Civita Vechia—pig, 150 tons; to Char- 
lotte Town, P.E.I.—pig, 25 tons; bar, 101} tons; castings, £15}; 
wrought, £3; do. nails, £7; galvanised hanks, £12; sheet, 5} tons; 
to Demerara—cast pans, £22; to Dieppe—pig, 320 tons; to Halifax, 
N.S.—pig, 60 tons; castings, 2 tons; cast pipes, 240 tons; bar, 5} 
tons; wrought anchors and chains, £269; do. nails, £7; to Havana 

-pig, £40; pipes, £824; to Havre—pig, 320 tons; bar, 19} tons; to 
Lisbon—pig, 50 tons; wrought, 45} tons; to Mauritius—bar, 32} 
tons; cast, 1} tons; do. cisterns, 23 tons; sheet. £195; pipes, pots, 
and rivets, £41; to Melbourne—zalvanised, £1,176; to Montreal-—— 
pig, 550 tons; bar, 50 tons; wrought, £20; to Odessa—pig, 250 tons; 
to Quebec—pig, 190 tons; bar, 470 tons ; to Quebec and Montreal— 
pig, 375 tons; bar, £1,250; wrought nails, £68; do. rivets, £150; 
malleable tubes, 18} tons; to St. John, N.B—pig, 190 tons; cast- 
ings, £184; wrought chains, £4; do. nails, £18; wire ropes, £208; 
to Singapore and Penang—bhar, 61 tons; wrought, £15; do. anchors 
and chains, £470; galvanised, £25; to Trinidad—castings, £33; 
wrought boiler plates, £8; do. nails, £98; galvanised, £690; hoop, £5. 
From Bowling Bay to Stettin—pig, 100 tons; to Trieste— pig, 
50 tons. From Greenock to Santander—pig, 25 tons. From 
Ardrossan to Genoa—pig, 150 tons; to Huelva—pig, 185 tons; 
to Providence—pig, 800 tons. From Grangemouth to Capellen— 
pig, 40 tons; to Christiania—pig, 20 tons; to Dunkirk—pig, 440 
tons; to Hamburgh-- pig, 600 tons; cast pipes, 10 tons; to Har- 
burg—pig, 175 tons; to Havre—pig, 145 tons; to Konigsberg—pig, 
100 tons; to Rostock —-pig, 25 tons; cast pipes, 13 tons; to Rotterdam 

~pig, 350 tons. From Leith to Antwerp—pig, a quantity; to 
Copenhagen — pig, a quantity; to Hamburgh—pig, a quantity ; to 
Narskov—pig, 20 tons; to Rotterdam—pig, a quantity; to Stettin 
—pig, a quantity. 

Coals have been in brisk demand, and the orders have become 
numerous both for home use and shipping, but, there is no change 
in prices. 

The following advices of coal shipments at the principal ports 
show an amount considerably above those of the corresponding 
week of last year. The returns are: 





Same week 

Ports, Foreign, Coastwise. Total. last year. 
Tons. Tons. Tons. Tons. 

Glasgow .. .. «+ 2,009 + 2678 2. o. 4,687 + 4,665 
Greenock .. « 248 i. 3B8R8 oe 1. G36 oe oe 708 
Ardrossan .. co 2,700 2. oe 3,253 2. oo 5953 oe oe 3,989 
Troon .. .. oe «+ 2615 .. .. 9,034 .. .. 11,649 we 0 9,617 
Grangemouth .. .. 2,904 .. .. -- - 2,904 .. .. 1,354 
DUO oct co de) MR ce os «6B ts 856 500 
Total .. ..10,644 .. .. 16,041 «+ 26,685 .. 20,833 


Coals exported to the following ports last week :—From Glasgow 
to Boston, U.S., 392 tons; to Brest, 90 tons; to Callao, 636 tons; 
to Civita Vecchia, 32 tons; to Uharlotte Town, 120 tons; to 
Demerara, 192 tons; to Lisbon, 183 tons; to Lisbon, &c., 170 tons; 
to Mauritius, £142; to Singapore, &c., 100 tons; to Trinidad, £80. 
From Bowling Bay to Trieste, 150 tons. From Greenock to 
Santander, 144 tons. From Ardrossan to Cronstadt, 360 tons; to 
Genoa, 370 tons; to Nantes, 146 tons; to Rouen, 179 tons. From 
Grangemouth to Arendal, 112 tons; to Cappellen, 30 tons; to 
Christiania, 375 tons; to Danzig, 1,656 tons; to Fredericksham, 
205 tons; to Hamburgh, 94 tons; to Rostock, 91tons. From Leith 
to Cronstadt, 600 tons; to Kiel, 106 tons; to Nakskov, 38 tons. 
From Granton to Cronstadt, 1,274 tons; to Dunkirk, 310 tons; to 
Pillan, 200 tons; to Randers, 250 tons. 5 

On the 14th inst., there was launched from the ship-yard of 
Messrs. J. and G. Thompson, at Govan, a handsome screw steam- 
ship, named the Malvina, belonging to the London and Edinburgh 
Shipping Company, and intended to form one of their splendid 
fleet trading between Leith and London. The Malvina is of 
1,062 tons builders’ measurement, and 200-horse power, and is a 
sister ship to the Iona, recently built for the company by Messrs. 






re 


Royal ‘Netherland Steam bays mo Company’s Mediterranean 
Her dimensions are, 212ft. by 31ft. by 20ft., to be fitted 
by ‘her builders with surface engines of 150-horse 
wer nominal. The vessel on leaving’ the ways was named the 
Seoen by Miss Croll, of Amsterdam. A new iron screw steamer 
of 200 tons, built and engined by W. Co., was launched 
on Wednesday from the London *Renfrew. She is the 
roperty of the old-established firm ‘of “Messrs. Joseph Verdin and 
em Liverpool, and is named the Verdin.” On the 17th Septem- 
ber, Messrs. Randolph, Elder, and Co. iaunched from their ship- 
building-yard at Fairfield, Govan, the Pizarro, a screw steamshi 
of 722 tons builders’ measurement, and 80-horse power nomi 
of the following dimensions:—Length over all, 190ft.; breadth, 
28ft.; and depth, moulded, 17ft. 6in. ‘The Pizarro has been built 
to the order of Messrs. McAndrew and Co., of Liverpool and 
London, and is intended for the trade between Spain and this 
country. Her engines, which are being supplied bythe same firm, 
are on their patent double cylinder expansion principle and fitted 
with surface condensers and superheaters, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES ‘ 


: 





(From our Correspond nt.) 

Tue Corron TrRaDE— Mersey Docks anp Harsour Roarp— 
Norra Eastern District: —State of Trade: Retirement of 
the Inspector of Mines for Northumberland and Durham: 
Shields Steam Shipping Company: Pile Spence, and Co. 
(Limited.)—W ATER SUPPLY - MALTON AND Norton—StatTEe 
or TRADE :—Sheffield : Cleveland : South Yorkshire. —RAiLWAY 
DIVIDENDS. 


THE prospects of the cotton trade are not completely satisfactory, 
as the supply of raw cotton is not altogether assured to the full 
extent required. The disorganisation of the Southern States of 
the great American Republic has, sit is to be feared, been vi 
serious from a social and industrial point of view ; and althoug 
the American character is distinguished by the readiness with 
which it overcomes trials and misfortunes, it is feared that the 
cotton crop of 1866 will be somewhat below the average of former 
years. The imports at Liverpool have scarcely kept pace of late 
with the greatly increased consumption; and the stock, which 
attained its maximum this year June 22nd—when it amounted to 
1,042,660 bales—has since materially declined. Comparing Sept. 14th 
with June 29th, there is an increase in the stock of 131,100 bales. 
Account, however, must be taken of the fact that the average 
weekly deliveries to the trade this year have been close upon 
45,000 bales, as compared with 35,000 bales in the corresponding 

riod of 1865, and 29,000 bales in the corresponding period of 
1364. There has also been a considcrable increase in the quantity 
taken for export this year. ; 

At the last meeting of the Mersey Docks and Harbour Board, 
Mr. Forwood submitted the statistics of the coal traffic at Birken- 
head during the last month, which showed an increase, as com- 
pared with the same month of 1865, of 14,800 tons shipped. The 
total shipment by the tips was 22,500 tons, against 13,700 in 
August, 1865, showing an increase of nearly.9,000 tons. He called 
attention to the fact that the WHole of the coal shipped at Birken- 
head came from North and South Wales. 


influence upon the industry and trade of the north-eastern dis- 
a This has been especially the case at Jarrow. The chain 
making business on the Tyne is slack. The masters recently 
served a notice on the men for a reduction; but withdrew it. It 
is thought, however, that the men will have to submit to a reduc- 
tion soon. The south is taking orders from.the Tyne, in conse- 
ence of lower prices. Messrs. Lesslie and Messrs. Palmer are 
oth reported to hay given.ordersto the south for outfits, and 
trade is slack at Lloyds’ testing building, at Low Walker. 
p Mr. *“Matthias Dunn, after a service of upwards of 
fifteen years, has resigned the office of Government 
. Inspector of Mines for Northumberland and Durham. Mr. Dunn, 
who is eighty years of age, is to have a retiring pension. The 
information given last week with regard to the Shields Steam 
Shipping Company has been exagtly corroborated by the course of 
events. A committee of investigation appointed to inquire into 
the affairs of Pile, Spence, and Co., has reported that during the 
thirteen months prior to the suspension the company carried on 
business at a loss of £55,245, which includes a sum of nearly 
£5,000 paid in dividends. -The primary causes which, in the 
opinion of the committee, have Ted to the suspension of the com- 
pany, are thus entimerated :—The commencement of the business 
without sufficient capital ; the high price at which the steamers 
were originally purchased by the company, and the large amount 
oe expended thereon in the-endeavour to make them 
saleable ; the payment by the company of the enormous sum of 
£45,000, included in the suspense account; the extension of 
works, and the large amount expended on borrowed money and 
discount on bills, necessarily consequent on the want of capital. 
Pipes are about to be laid for supplying the towns of Malton 
and Norton with water. By the liberality of Earl Fitzwilliam 
the springs, reservoir, and engine-house, &c., are to be held on 
lease by the town for fifty years at the comparatively trifling 
rental of £10 per annum, the lease to be renewable on payment of 
a fine of £100. It is intended the two towns shall have a water 
supply during the present year. 
There has not been much change in the state of business affairs 
at Sheffield. Even in the south of England, where the harvest 
has been well secured, travellers are able to obtain only moderate 
orders. In the Midland and Northern counties business is still 
quieter. The American orders by the last mails are small, and 
much of the cutlery and steel which is being manufactured for 
that market is for stock. From Canada there are inoderate orders 
in hand for cutlery and general goods, but owing to a temporary 
financial crisis there, caused by the Government proposals for a 
loan, no remittances have come by the last mails. Rather more is 
doing for the Continent. The other distant markets are languid, 
though some houses are receiving fair orders from Australia. The 
pig iron trade in the Cleveland district is in a gloomy state. . The 
continued stoppage of the North of England ironworks has closed 
up all chance of a home trade, while makers have suffered so 
much of late from bad debts that they are exceedingly cautious 
in sending off iron without they are tolerably sure of payment. 
Stocks of pig iron are rapidly accumulating, especially the numbers 
constituting what is termed forge iron. Stocks in store have gone 
down, as purchasers who really wanted iron have felt much more 
certainty of obtaining delivery from stores than from the makers 
themselves, owing to the unsettled condition of the labour market. 
In finished iron there is really no trade, nor are there any specifi- 
cations of importance coming into the district, so that it appears 
highly probable that whenever the works are re-opened the em- 
ployers will be compelled to insist on a greater reduction than that 
now proposed. In the South Yorkshire district, the iron trade is 
stated to have improved. Some large orders have been received 
for Bessemer steel. Theré is a fairdemand for machinery, boilers, 
and heavy castings, while some houses have good orders on hand 
for railway material. A few foreign orders for armour-plates have 
been received, but not to any large extent. There is not much 
doing in bars, hoops, and ship plates. The trade for pig iron has 
considerably improved, and choad the demand continue to in 
crease, the whole of the furnaces will shortly be in full blast 
again. At the ironstone pits in the distriet a great deal of ore is 
being raised, which is forwarded to the ironworks in the locality. 
The extensive ironworks at Milton and Elsecar are doing an ave- 
rage trade. The demand in South Yorkshire for coal for steam 
and ‘household purposes is brisk, especially for the latter, in con- 
sequence of the protracted wet and cold weather, while large 
quantities are forwarded to London and the southern districts. 





Thompson. On Wednesday, Messrs, A, and J. Inglis launched a 








e export trade from Hull and Grimsby to Holland and the 


The continned strikes, lock-outs, &c., exercise an unfortunate 


north of Europe is rather on the increase. A heavy tonnage con- 
tinues to be forwarded daily to Lancashire for the iron and cotton 
manufacturing districts in that county, and the Great Northern 
lines are taking a large quantity of ‘“‘softs” to London. The col- 
lieries on the yey ——. and ——— ae find 
a ready market for all the ey can at present. = 
The following railway companies connected with this district 
have maintained, or more than maintained, their ground this 
:—Blythe and Tyne, Furness, Great Western, Lancashire and 
Yorkshire London and North-Western, Manchester, Sheffield and 
Lincolnshire, North-Eastern, and South Yorkshire. On the other 
hand, the dividends of the Great Northern and the Midland have 
slightly receded. 





PRICES CURRENT ag METALS. 














1865. 
—British—cake tie, £50 £8. ¢4/£ 2d £ 8. a. 
age por . - 84 0 0.. 87 0 0] 84 0 0... 85 0 0 
89 0 0.. 0 0 0] 87 O 0. 88 0 0 
91 0 0.. 0 0 0} 909 0 0.91 0 0 
% 0 0.. 0 0 0) 9% 0 0..95 0 0 
85 0 0.. 92 0 0| & 0 0..90 0 0 
000.000 000. 000 
80 0 0.. 82 0 0} 80 0 0.. 0900 
st 0 0.. 82 0 0| 7710 0..78 0 O 
007 0 08 0 O7}.. 0 0 8 
215 6 cash 217 O cash. 6 
700.. 7% 0| 71 0. 8 0.0 
600... 615 0| 700. 75 0 
810 0.. 815 0} 810 0. 815 0 
515 0. 600 700.745 0 
1010 0..°0 0 0} 1010 0.. 1015 0 
910 0.. 915 0| 910 0. 915 0 
810 0.. 815 0} 810 0. 0 0 0 
1010 0.. 11 5 O} 1k 5 0. 12 0 0 
1910 0.. 0 0 0] 1810 0.. 1815 0 
2210 0.. 2215 0| 20 5 0.. 2010 0 
20 0 0..20 7 6| 19 0 0.19 5 0 
213 00.. 00 0/2000, 00 0 
2400.. 00 0) 2210 0. 000 
22 0 0.. 0 0 0) 20015 0... 0 0 0 
32 0 0.. 8210 0| 200. 000 
30 0 0.. 32 0 0) 2610 0.. 0,0 0 
2415 0... 95 0 0} 23 2 ri 2 : . 
UICKSILVER, bot. ... 619 0.. 7 0 0} 718 6.. . 
emia eile, sora 20 2 6.. 20 5 0] 2112 6.2115 0 
English sheet ..... 27 0 0.. 0 0 0/27 00. 000 
White zinc, powder. 2 0 0.. 0 ; s : B- | : 4 
faggot 00.. 0 oe 
sg aan ny coees 000... 00 0 r 7 ae ; Z : 
ton. 430. 00 0 7) 
Sema terion oT 6 Ole. 4 1 014 8 6. 0 8 0 
Prompt 3 months ........| 4 2 %- 0 9 0} 410 0. 000 
Eng DIOCKS cccccccccoccce| 4 5 0. 8 8 0} 411 0,, 413 0 
Bare wcccccces a | 2 eo 6 2 ee ee eee 
Refined, in Dlocks..........| 410 0.. 4 11 0} 416 0.. 418 9 
NPLATES, bx of 225 sheets 
ea anna en ave n a ck ee e 
IX ditto... .cccccccccvecere 110 0. 113 OF 190. 1 9 6 
IC charcoal .ese-cscceserees 112 0.. 113 0} 19 6, 110 6 
1X dittO.cseceeeceves orccece 118 0.. 119 O| 16 0 115 6 








PRICES CURRENT OF TIMBER. 


















Per load— 2e2e «.\|4 & £* Per load— 2s'43' 4606 8 
(Teak — ccccgessres 9 10.10 1 | Fe 0 13. 0 | Yel. pine, per reduce: C. 
+ Quebec, red pine .. 4 5 445.) 3.5 415 || Canada, Ist quality 17 020 0 17 019 0 
' yeliow pine .. 215 3.10} 215.3 10 fund do... 132 014 061 OM O 
St. Jolin'’s N.D,yel.. 0 0 O° 0) 4° w 0 0 || Archangel, yellow. 12 013 0 13 10 14 lo 
5 0 510} #5 6 O || St. Petersburg yel.. 1010 '2 0) 11 013 0 
Beeeeee 4 5 ble  § to 410'| Finland ....... 8 "10 0 8 GW10 
eseeeeee © OD Ob O O Oj) Momel .......... 0 0 2S 2 oo ~ 
everett 1G a 3.10 5 4 || Gothenburg, yel... 9 0 10 10 
| 8: ‘330 6 Ol" * This 8 0 0 9 0 910 
A akde «03 =) .210 310 || Gefie, yellow...... 10 0 10 10)10 10 1' 10 
5 j +10. 3 15 || Soderhamn ...... 9101010) 91011 © 
HARA 5,8 10 & 4&4 10 || Chyistiania,perC. 
Nae Dip! 3 a 314) ian. oy 9b as 022 0} 18 023 0 
pre & oAp. 610 810'|| jm yellow .... 
i “0 50 6-0 ny ee | 0141 4 0181 8 
Pp © 60 0! @ 0 O Of) per aot. Sm.. } 
taf. 5°09 6 0} 720 8 ua Siaves, per standard M, 3 
St. Peter's 7.0 8 0| 810 920'| Quebec, pipr...... 80 085 0) 6 265 0 
D als, per ©., 12ft. a ee pincheon 20 021 0 18 OL O 
ehec, whtspruce 13.10 19 0/13 O17 0 tic crown | " . 
py ge ny si 13°68 1510113 014 0'| pipe........ | 229 9 210 0180 0209 











THE ATLANTIO 'TELEGRAPH.—The Atlantic Telegraph Company 
strange to say, no control over the Atlantic yan 4, + ‘The 
cables now laid are managed and worked by the Anglo-American 
Telegraph Company, and until the older company is in a position 
to.exercise its right of buying up the shares of the new company 
at twice their original price, the Atlantic Telegraph Company, 
practically, rests fron its labours. Since the failure of the ex- 
pedition of 1865, the undertaking has, by force of circumstances, 
passed out of the hands of those who laboured at it for years into 
the hands, in a great measure, of the contractors temporarily 
employed to carry out the work.. These contractors would let 
nobody write an account of the expedition, or see what took nlace, 
but themselves ; and that is the reason that in recently-published 
accounts we hear little or nothing of men of eminence who have 
laboured with mind, body, and purse at the work for twelve years. 
and are doing so still. Professor William ‘Thomson, F.R.S., of 
Glasgow University, the consulting electrician, was the cleverest 
man of science on he the Great Eastern, and has accompanied 
every expedition from the first, yet Mr. Dean, in his account of 
the laying of the newest cable, forgets to mention he was on board 
at all. He is nearly equally oblivious in the matter of the exist- 
ence of Mr. Cyrus Field, the founder of the Atlantic Telegraph, , 
and without doubt the man to whom the world is indebted for the 
boon it has just received. But for his exertions all efforts to 
carry out the scheme would have lapsed for years. But the con- 
tractors have published a wonderful quantity of matter about 
their own officials, Mr. Canning, Mr. Glass. Mr. Smith, and 
others, who are very good hands at the mechanical work of laying 
cables, but who, there is no detraction in stating, were quite un- 
known in engineering circles and in the world of science till their 
names were attached, more by themselves than by independent 
observers, to the Atlantic Telegraph. The Great Eastern is by 
to-day, in all probability, moored at Liverpool, and the inhabitants 
are very properly getting up a well-deserved banquet to the con- 
tractors for having done their work so efficiently. Still the new 
comers should not he allowed to altogether hide the workers who 
fought with all the difficulties of the undertaking from the first— 
namely, the directors of the Atlantic Telegraph Company ; also 
Messrs. Saward, Varley, Cyrus Feld, Thomson, the veterans in 
the service. When the first cable was laid years ago, and worked 
for a time, the inhabitants of Dublin provided a banquet at which 
they made the mistake of entertaining the sub-officials of the 
company, whilst the directors and those who had borne the brunt 
of the responsibility were obliged to regale themselves in solitude 
at the hotel at Ki ey. Mr. Cyrus Field, of New York, and 
Professor William Thomson, of this country, are the only two 
gentlemen on board the Great Eastern who are not new comers, 
and who, have accompanied every expedition from the first. The 
other leading founders of the Atlantic Telegraph are not on board 
the Great Eastern at all. The Atlantic Telegraph Company in- 
tends to buy up the Anglo-American Telegraph Company as soon 
as possible, and in the official notification states :—‘‘ It is intended 
to pro that the remainder of the existing capital of the 
Atlantic Telegraph Company, amounting to a balance of £800,000, 
shall forthwith be issued, and that application be made to Parlia- 
ment in the ensuing session for powers to raise additional capital ; 
and that as to the said £800,000, and as to a further sum of 
£400,000 out of the additional capital just referred to, making to- 
gether £1,200,000 required to.purchase the rights of the Anglo- 
American ‘Telegraph Company (Limited) over the cables of the 
Atlantic Telegraph Company, it is intended to propose, with the 
consent of Parliament, to attach to such £1,200, such pre- 





ferential dividends out of the future nett profits from time to time 
earned by the company’s cables as may then be decided upon.” 
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being led astray we will examine how the formula is 


rh oz . 24% \f ct vee on 3 We I a 


oe _Precticat | Ww 1 ‘ 
ay, ; os = Asad. Grant, shonld be. wae “Sea It represents the strain upon 
author of “A ‘on Mechaiiical —, either of the tension rods in 8. Shue trengte 2 od 
Atchley and Co. ring anid Architectural Publishers, | for that on either tie rod, 8 = =, but the strain upon ¢ d 


In the volume befire us the author investigates theoretically 
and practically some of the usual.forms employed in the 


construction of iron roofs, The work is-divided into three: 


parts: the first. consists of the introduction, occupying a 
page and a-quarter—rather an extraordinary subdivision ; 
the second is’ devoted to the purely théoretical portion of 
the subject; and the third constitutes the practical division, 
and is in a great measure a repetition of part the second. 
We regret to have to differ from the author,.ab initio, but 
we do not concur in his ot Smee in the “Introduction,” 
that the load “ for poe purposes may be — as 
“uniformly distributed upon its supports.” many 
roofs this is practically true, but in many others it is far 
from being so, and it is an assumption often made for the 
sake of convenience and simplicity’ when a very different 
distribution of load really The example given 
in Plate III. corroborates our views. A glance at the eleva- 
tion “ht the Pater’ hag will demonstrate that the 
weight upon the top of the i counting from 
the valley, is more than double pb ge the other two, 
taking the weight per square foot of the louver ‘to equal 
that of the rest of the roof. Part If. commences ‘with the 
strains upon a Warren girder under-a uniform load, which 
is assumed to be distributed in the ordinary manner, 
ae upon each intersection of the struts and ties at 


e flanges. 
In describing the offices of the different of the 
irder it is mentioned that “the web is retained in posi- 
‘tion, or stretched pr top and bottom horizontal mem- 
“bers or flanges.” is is quite a misapprehension, and 
—— the true duty of’ the web, which, is to keep the 

anges at a constant distance apart — in other words, 
to keep the depth a constant. If the flanges retained the 
web stretched, whether solid or open, there would be no 
need of any stiffening pieces, as the web could not yield 
by buckling. Although they do act and react one upon 

é other, ao in reality it is the web which stretches the 


booms, and must do so, since they are the medi 


: ‘ 
which the booms or flanges receive any strain at all. e 


strains upon the different bars of thé er are obtained 
by summation—a method ing the advantage of being 
easily comprehended and capable of rapid verification in 


case of error. . To render the formula ¢ ¢ = 2.2. more 
sin. a 


intelligible the author has ihe slate ; put the cart before. 
the horse, and has deduced the solution of a right-angled 


triangle from that of a e trian, g , whereas the reverse is 
the correct way of riosalieg Eston of dncing é 


formula a c= 2° from ac = 22% sim. F, the latter 


Sin, in, @ . 
is mathematically deduced from the former. To make 
this clear we reproduce the following explanation :—Let 
“a, b, ¢, Fig. 2, represent a plane triangle; the side a b 
“ being known and the angle a and f, itis required to deter- 
“mine the side ac, which may be found from the formula 
“acm 7X sin. B 





sln, a 
“ above formula becomes a c= pad since sin. B = sin. 
90 deg. = 1.” 


Tn ee the operation is as 
follows :—Let Fig. 3 a plane triangle and a da 

ndicular from ‘the’ vertex a. By the rules of 
Fight-angled triangles a d = @ 6 x sin. f, and also 
ad=ae x sin, a, and equating these two we 


havea b x sin. Bac x sin. aorac== 2 ~ sin, 6. 


sin, a 

That the solution ‘of right-angled’ triangles cannot be 
deduced from that of plane triangles will be apparent 
from the fact that the formula for the value of either side— 
not the hypothenuse, as'in the instance alluded to—cannot 
be obtained by any assumed value’ being’ given ‘to’ gne of 
the angles of a’plane triangle. The equation (see Fig. 3) 
ad=dc x tangt. a can only be obtained bythe correct 
method for solving right-angled triangles, which is given in 
any treatise on trigonometry. “The expression for an 
of the strains “upon the different ~ bars, investigated 
* re may be reduced ‘to the equation— $ = 

ary : 
———— ) x w sin which S equals ‘the. strain upon 
any bar, whether tie or strut, being the m'" from the centre 
of the girder and the other statin as assigned. AX page 6, 
line second, there is a slight ty phical error, in “dis- 
tance” being printed for “di ce,” Where there are 
more series of ‘triangles than one the strains may be calcu- 
lated as described, or one series may ‘be selected as the 

mary series; the strains calculated upon it on thé sup- 
position that there is only that one, and the tesults after- 
wards divided by the number of series, as in Part IIT. 

Passing on to the strains on simple and compound trusses, 
the reason vy a distributed load on the truss in Fig. 4 
causes on] the amount of strain as that produ by 
the same oad at the centre, is not so clearly explaitied as it 
might be. Tn our on “ Strains upon Wrought Iron 
Work,” now appeeril we shall'explain this and othér 
yng fully, and’ therefore abstain from further comment, 

e same remark applies also to Fig. 5. At the fourth line 
from the bottom, read “c ¢, d 7,” for “ed,e 7.” We think 


4 


it would have been simpler in the formula, W = wx ed 
to have called the Jength of the truss L, and written it 
W=w x x. At the:bottom- line-of page 16 there is an 
error of some importance, and to prevent our readers 





. If the angle # be a right angle the! 


‘has been already shown to be equal to, ==". conse- 


quently, S ue x. ‘At the bottom of" page 16, 


e | usin.t 
for “wx 20,” read “Wx 





cotang,0.” .Agai 
|} near the topiof page 18, for “On. the te dine 





ot Wirgicl agin é We ciaen. BaF 
Sein * Samet gen TS + Geet 
« _W =s+i4W 

Tain. ¢ sin, ¢* 


The remaining ng formule in this example (see Fig. 9) 
ought to give the same results, and tally ith thoas de- 
duced from Fig. 15 in Part IIL, with the exception that W 
in the former example is equal to ¥ in the latter. Allow- 


i tas this, Cifatenee the calculations ought; all to check 

th one another; in fact, Fig. 15 ee i ee 
terms a practical exposition of Fig. 9. On comparing the 
two sets of calculations, they do not agree, except the first 
five, and itis clear that one of them ia wrong. It will be easy 
to demonstrate this. Atp. 18 the strain on struts fc or eh 


each equal ~. Turning now to p. 32 the straifis upon the 
same struts (see Fig. 15), called in this instance gi and hj, are 
each 7X Bearing in mind what has been said that 
w= ~. We find, the two equations. identical, since 
Po “e 


a Let us now take the next equation at p. 18, where 


e 

the strain upon the central strut in Fig. 9 is made equal to 
aw or three times that upon fc or e A. Comparing this 
with the fuel for the same strut, called d c in Fig. 15, and 
equal to ss J we at’once see that the latter is only 
twice the. strains upon t and A 7. Similar dis- 
crepancies will be perceived in all the other eight equations. 
The following corrections are necessary in page 18 and.19: 
for «3 W ;” read Cal ee iw ” read 

‘sin. e sin. é 





(Sin. e sin. 4) 
“ Ww :” for 3 W ” “ ” 
2 (sin. esin.B)’ (sin. e sin. 4) (sin. esin, &)’ 


4W ” “ 3W » 
a. ewe ee 
will find that the formule will then ‘check perfectly well. 


for “ 


the We will take another example. The value for s, which 


equals C, in Fig. 15, is given at page 19,8 =i x 
cotang. & On this assumption the value of C should 


H ae ASS oe ace oat? WK ade 
beC= oT » whet ite correct value is Ox ay 
which is evidently obtained by making S—=3W , 
81D. 
cotang. K, which is its correct value. At‘page 32 the 
L 


value of C is as follows: C = sw 











ho @xSixne” an 
ren a This is a gross error, and one can hardly 


imagitie thé formula Was ever revised at all. “Our readers 
wwill perceive, that the part of the formula tH ig, the . cor- 
responding value for cotang. & in the value for_s in Part 
IL, since, from the diagram, cotang. k = 2 x PS In mis- 


takes of this description, which in the present instance 
are unpardonable, we perceive, the disadvantage of 
employing particular examupl _ and. introducing . nu- 
merical calculations i ‘of. eral formule, ad- 
mitting of any values being aitached to them atcording 
peg caveman = ie — An. error in. the 
is ooqupnestively no. rtance to.that in a 
formula. If the reader.takes. the,formula in which a 
mistake occurs for granted, as ia generally done, he of course 
unconsciously makes his ions upon a false basis; if, 
on the other hand, as a stndent he is working them out, 
‘be discovers the error, and then is naturally somewhat 
diffident whether to attribute the di ween his 
calculations and those of the book to his own fault or to that 
of the treatise. He goes over his calculations again and 
again, and one can easily imagine the annoyance and 
vexation @ young engineer een, after wasting 
hours in endeavouring to reconcile the conflicting results, 
to discover that he has all the while been attempting to 
make right and wrong agree, An error in a formula 
renders the whole investigation worse than useless. 
Part. III. contains the greater portion of Part II. con- 
densed for actual calculation, and a few practical remarks 
; the sections suitable for the different parts of 
and trusses, It commences—“For the present 
“ part of our treatise it is proposed to recapitulate in a 
“simplified form the results obtained in the second part, 
‘“in order that: they may be readily referred to when 
“required for use; and ‘the trouble of searc amon 
“ the steps leading to them avoided.” We candidly confess 


cag ion. It a to us that the formula 
given in Part IL. are quite as “readily referred to when 
“ required for use” as those in Part III, and there is 
certainly no more necessity for undergoing “the trouble 





e 
instance than in the other. 
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out preliminary investigation, that is, without going to 
the trouble of proving it, thetru —Lo# & A. 
proving it, the th of the formula ————— 


iven in Part will also be equally willing to believe 
fi the validi the equivalent cak ive in Part II. 
There is. an of that sequence and connection be- 
tween the two of the subject, theoretical and practical, 
which should always prevail, in consequence of introducing 
abruptly a formula for calculation which has apparently 
2 gr geo ae that deduegd i Fs “> It is mani- 
est one of the parts is su uous, for if one can 
calculate by the formule given a Part IIL, as can be 
readily dope, and as there is no apparent connection 
between the theory of the different sets of equations, the 
equations in the preading part are not required. For 
instance, ip Part II, the equation for the strain on any 
bar of a Warren girder, counting from the centre, is 


Gm — Der This equation is quite as available for 


calculation as the one given in Part IIL, , but 


granting that the latter is equally well — and that the 
author chose to prefer it, the identity of the two should 
have been shown. Thus, in the first equation, substituting 


for Gu—Dxs its value 2, and bearing in mind that 


sin. a = £ , the lattter equation is deduced at once from 
the former, the value of « for a Warren girder being = 1. 
It would have been more satisfactory to the reader to have 
thus denionstrated the deduction of the practical formule 
from these trigonometrically arrived at, and conclusively 
proved the dependence of the practical or working equa- 
tions upon the theoretical ones, To our mind one equation 
is quite as: theoretical as the other: it is a mere question 
of choice. Part III. might thus have been merged into 
its predecessor, and the strains calculated as already done, 
instead of making a complete severance, when in reality 
there is none. e would take this wore et of re- 
marking that Warren girders, or those with orily one series 
of triangle, are not to be recommended. Except for the 
facilities they offer for speedy erection they have nothin 
in their favour, and this point has nad more value attached 
to it than it deserves, e fate of the Crumlin Viaduct 
has shown to what they may come, and it is only a wonder 
that they have not been altogether disused long ago. 

The subject of nett areas is only briefly alluded to at 

ge 24, although the subject is one of great importance. 
We shall ventilate this question in our own columns in a 
week or two. At the same page, in a calculation for the 
strains upon a strut, there is an obvious omission of the 
decimal point. Our previous remarks hold good for the 
equations for finding the strains upon the trusses. The 
author has converted ‘the trigonometrical function in 
Part II. into right lines in Part III, and there is ve 
little doubt that many will be glad of the alteration. It 
is very fortunate in the example whose errors we have 
pipes “— that. there is a correct method described for 
it. We will Select one instanée to illustrate the conversion 
The line in Fig. 4 is loaded with a weight W at the middle 
point c, The strain upon each of the tie rods is = —— ; 


and upon the beam in compression, a 0, it equals aad 


cotang. t. 

In the practical portion of the treatise the formule are 

respectively w xr and WE, where = length of one 

1 ' 
tiered enthatal cemhan gudengunal ama Since 
tg ae Oy itation —”_ — © : . 
sini = ty by substitution ———— zs * i, Again, 
cotang. 4 = Yay , and consequently cotang. 1 = 
a yy 24 2 

Wi on at bee 

—_— =. 

2 “aT, 47, 

The calculation of the angles which the different parts 
of the trusses make with one another, would bea very 
laborious affair in complicated examples. In order, there- 
fore, to arrive at their value rapidly, it would be n 
to scale them, which would only give it approximately. 
A line can be scaled with a far greater approach to 
accuracy than an angle, unless the diagram be very large, 
and, therefore, the lengths /,,7,,,7,,, can be obtained at 
once from a skeleton diagram of the intended roof and 
the: strains worked out from the equations given.» The 
manner in which the load is distributed on the truss (see 
Fig. 15, which wants the — is good, and. decidedly 
preferable to that oye me opted, and termed “ the 
“ equable distribution of load.” At the commencement of 
this invéstigation a serious misprint occurs. It is “Lad,” 
instead of “L = a 6,” and from the want of 
connection between the two parts there is nothing 
to show the mistake, and one only discovers it by 


referring to the other formula, where sine « = oC At 


bottom of page 29 it would be difficult to discover that 
1 re eee: Bek ty } 
Wiitgdat 4° 9¢ =s- The equation should 


. 1 ere 1 1 : 
have been written W { (7 + (3 *4)+(4* +) }im 
double brackets. Further on in the formula W = 
o x 8 x 2, tor 8 substitute L the length of the rafter. 
8 is not of any use for finding the number 
of squares in a roof, and, raga ey the total weight. 

e cannot quite concur with the recommendation ex- 
pressed in favour of providing the various parts of a roof 
with adjusting screws. There seems to us to be no more 
necessity for doing so in the case of roofs than in bridges, 
and it adds considerably to the cost. If the lengths of the 


« of searching amongst th 2 Se fone in one | different bars are accurately calculated and a full size 
person who accepts with- | template given to the smith, and the work properly turned 
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out, all the of the trusses will fit with the test | advised “on no account to enter into any speculation by covered with glass, De Saussure obtained a temperature of 
paca e have known roof trusses with aaeia out « joining to carry out the invention,” as it would be risk- {80 deg. Cent. when the temperature of the air was, or 
on the ends of the bars, and provided with adjusting screws | ing his liberty. ve been, below zero. These instances show in a 


and other useless additions involving the cost of more than 
a third more than what they could have been made at, in a 
manner equally efficient and trustworthy. Part ITI. con- 
cludes with a few equations for calculating the strains 
upon wrought iron arches, and is certainly the pith of the 
work ; the investigations are lucidly and well conducted, 
and fully bear out the author’s remark of “exhibiting 
“well the method to be followed in solving the strains 
“ upon any complex truss or. series of trusses.” It would 
have been an improvement to have selected one of the 
examples given in the lithographs forthe purpose of analysis, 
as there is nothing more instructive and gratifying to the 
student than to have a living example, so to it, to work 
upon. In truth it is a serious omission not to have given 
an example of a roof similar to that of the Cannon-street 
or Charing Cross station; since the curving of the 
top and bottom members complicate the nature of 
the strains exceedingly and require a special treatment. 
We cannot compliment Mr. Campin on the appearance of 
the lithographs. It is a matter of regret to witness a 
scientific book brought out with so little care and attention 
paid to its revision. Independently of the many and 
serious mistakes we have pointed out, there are others of 
a trifling nature scattered ase and there in the letter press. 
This is the more to be deplored, as the text and the manner: 
in which the formule and equations are disposed is ex- 
ceedingly good. It is to be hoped that when a secon 
edition is published it will be entirely free from the 
present drawbacks, and that we shall see it, what it really 
might be, a useful and convenient manual ‘or all those 
engaged in investigating the strains upon iron structures. 





Advice to his Brother Inventors in England. ‘y C. ScHIELE. 
His Experiences with numerous Patents for Fans, Turbines, 
the Anti-friction Curve, Wave Power, &c., d&c.,as well as Expe. 
riences of some other Inventors, made useful for the general Good 
Published by Himself, at Frankfort-on-the-Maine. 

Mr. Schiele and his inventions are well known to the 
engineering public. His fans and turbines have been 
largely introduced. In one word, he is a man of 
mark, and he certainly has been successful in invent- 
ing, however unsuccessful he may have been as an 
inventor. In the curious little work before us he gives us 
an account of his experience with English patents; and, 
whether or not we may think that some of his want of 
success was due to want of discretion, this account, though 
written in a strange sort of Teutonic English, is un- 
doubtedly interesting. Without in any case mentioning 
names, the work appears to be directed against some at 
least of the numerous partners with whom he was con- 
nected during his stay in England. If they were heard, 
they might also give their own story; but the state of the 
administration of our patent laws is so bad that there is 
at any rate a primd facie case against these last. Be- 
yond this, some very sound advice is given to intending 
inventors, a class numerously recruited from our profes- 
sion. Much of this is perhaps sufficiently obvious, ion 
somehow, the prudential rules here inculcated have mostly 
to be learnt by experience. Giving advice is proverbially 
the easiest thing in the world; giving the appreciation for 
understanding good advice would be the most difficult. 

Mr. Schiele begins by neatly defining the inventor as a 
man who, “ by diligent persevering work,” has “made him- 
“ self master of his calling, or a portion of it,” and who “then 
“ goes beyond it as a leader in the progress of mankind.” 

Inventors without means are recommended not even to 
attempt to take out a patent. They should rather kee 
their ideas secret until they have a fair chance of conclud- 
ing a good bargain by selling them. But then let “a 
“clearly expressed agreement secure you beforehand your 
“ position as much as this can be done in your circum- 
“stances.” One of the best openings for any improve- 
ments is “where a new outlay for machinery is to be 
“ made,” and “say you estimate it at £1,000 to the manu- 
“ facturer you apply to, fix your price at £25;” £5 to be 
paid on disclosing it, the balance when it is set to work 
successfully. If the invention be not tried within the 
limit of time fixed, the £5 to be kept by the inventor; and 
a certain sum to be forfeited if the invention be afterwards 
used without his permission. In the agreement the inven- 
tion must de carefully described, in order to be identified 
on any future occasion ; and an arbitrator should be named 
therein to decide any future dispute. If the drawing up 
of any agreement of this kind be refused, then the in- 
ventor is advised to try somewhere else; but under no 
temptation should he relinquish his usual sources of main- 
tenance. In case a patent right be afterwards jointly 
taken out, a special clause in the agreement should be 
made, stating “that under no circumstances must any ex- 
“‘ penses or costs be charged ” against the inventor—without 
means for defending his patent right in a court of law. 

Inventors “with some means” are advised not to take 
out any patent ¢/ the invention can be kept secret ; and in 
order that any subsequent patent may not prevent a man 
using his own invention, evidence of prior user (such as 
could be enclosed in a sealed and signed packet) should be 
secured. If the new article be one likely to be in general 
demand, then the inventor is advised to make it himeelf 
in his own spare time, gradually taking the ordinary busi- 
ness means to increase its sale. If, on the other hand, the 
nature of the invention does not allow it to be kept secret, 
and if the inventor is unable to risk, say £80 on it, then 
he should “not dream of taking a patent;” he should 
rather advertise it “in such papers as are likely to be read 
by manufacturers” to whom the invention is likely to 
prove beneficial, stating as plainly as possible its scope and 
the advantages to be srined by it. Before an arrangement 
be made, all preliminaries should be settled beforehand. 
The invention is to be shown in confidence, and the price 
to be 7 to be made as low as possible, should also be 
agreed upon from the first. The facts that the sum agreed 
upon is to be paid for the invention, and that the patent, 
to be assigned to the buyer, is to be taken out at his ex- 
pense, is to be noted on the agreement. He is also strongly 





The inventor “ with means for a patent,” having at least 
is told to “reckon the benefit you expect 
r cent. of what others would gain by 
“ your invention in dealing with you, divide this again by 
“ ten, and if something like at least remain, you may 
“conclude that your invention is useful.” Upon a less 
promising invention money would be wasted, and if it 
cannot be sold, “publish it by sending it, with your name 
‘ and address, to the editor of a well read — treating on 
“ such subjects,” in order to at least get the credit for the 
idea. In case, however, it be proved sufficiently useful, 
the sound advice is given to fully ascertain its novelty by 
laboriously consulting all the existing specifications on the 
subject, for which search the full directions are . given. 
Having done this thoroughly, a model and short descri 
tion should be made in order to fully explain it to t 
patent agent. If the intended patent is to be fora chemical 
process, it should, if possible, be carried out in the presence 
of the agent. Upon the t of the provisional specifica- 
tion the invention may then be safely disclosed. Should, 
however, opposition be feared “it is by far the safest way to 
“ give notice to proceed directly after the provisional pro- 
“tection has been a In case of any oppositio 
the patentee should himself attend, and as clearly an 
briefly as possible make the required explanations. Mr. 
Schiele advises no patentee to try to do without an agent, 


£80 to 
“ yourself of it at 10 


d| and his advice is no doubt sound for the great majority of 


patentees. A wrong turn of a phrase, “a word,” may be 
sufficient basis for a future action against the patent. 
Again, never part with your patent document, except on 
assignment of it for a consideration; never bind yourself 
to defend your patent right for the licensees; and in all 
transactions require a ready sum at once, however small. 
“Cash down” should be the motto in all such transactions, 
and the greatest caution should be exercised against risking 
anything in the hopes of success in such an uncertain en- 
terprise as making a patent pay. 

n speaking on the English patent law generally, Mr. 
Schiele specially comments on the notorious fact that there 
is one patent law for the rich and another for the poor. He 
draws a picture—evidently from experience—of the results 
of even a successful action of this description. At the same 
time he does not blame the patent laws themselves, but 
rather the way in which they are administered ; and, under 
the circumstances at present existing, he looks on the 
most limited income as by far preferable “to the deceptive 
“ inducements” held out by the patent laws. He recom- 
mends an active combination amongst, inventors for a re- 
form, and describes an inventor in the hands of an un- 
principled capitalist as a fly in a spider's web. A very 
interesting portion of the pamphlet consists of descri 
tions of a number of cases in which inventors, within the 
personal knowledge of the writer, have been despoiled. by 
richer people, who were protected against consequences by 
the impossibility, fora poor man, of bringing an action for 
infringement or otherwise. Of this part it can properly 
be said, si non é verd, at least it is ben trovato. Phe gent 
lesson here inculcated seems to be that most patenting is 
a sort of gambling, as likely as not to turn out a blank, or 
worse ; and the sum total of the advice about patenting is 
pretty much that famous advice of Punch on a similarly 
uncertain enterprise :—“ Don’t.” 





- ON THERMOMETERS. 
By Professor Tynpaut, LL.D., F.R.S. 


Farapay formed a lens of ice and fired gage at the 
focus of the lens by the concentrated rays of the sun. Had he 
examined the ice r tents which the solar rays had passed he 
would have found it studded with lustrous spots, each associ- 
ated with a bleb of water. This internal liquefaction of the ice 
is produced by the portion of the beam which is intercepted 
by the ice, while the transmitted portion contributes neither 
to the warming nor to the fusion of the substance. Ifa glass 
lens be employed for the same purpose, a small portion of 
the sunbeam—much less than in the case of the ice—is 
intercepted by the lens'and applied to the heating of the 
glass, but the great body ‘of the beam passes through with- 
out in the least influencing the lens’s ee pa 

If before permitting the sunbeam to fall upon his lens 
of ice, Saul had caused it to pass through a layer 
of clear water a couple of inches in thickness, the beam, 
after having d through the water, would have 
through the ice without producing internal liquefaction. 
The sunbeam, in fact, consists of a heterogeneous 
assemblage of rays, some competent to melt ice, and others 
not competent to melt it. In the arrangement just 
referred to, the former class . of ' rays would ‘be arrested 
by the water, and the residual portion of the beam, though 
sufficient, when conver, to: set London on fire, would 
pass through the ice without producing liquefaction. 


The rays intercepted by the water in this instance would - 
heat the water, while the transmitted rays would have’ 


no effect’ whatever upon its temperature. Converge the 
solar rays upon a glass of water, by means of a suffi- 
ciently powerful lens or mirror,the water may be made to 
boil be instantly. ergs the same rays —_ a = 
of the equally transparent, and far more volatile bisulphide 
of carbon ; you cannot cause the liquid to boil, though its 
boiling point is far lower than that of water. The rays 
traverse this liquid without materially raising its tempe- 
rature. 

This is also the case with the airof our atmosphere; it is 
almost as pervious as a vacuum to rays of all kinds. When 
a man upon a snow mountain feels faint from heat—when 
he covers his face with a mask and hiseyes with es, 
to shield them from the intolerable heat which assails 
them from above and below—the air around the climber is 
often of an icy temperature. Withdraw the sun, and 
the thermometer would almost instantly fall to the 
freezing point. The climber’s cheeks and eyes and clothes 
intercept, and are heated by, rays which pass through the 
air without heating it. Thus,on the summit of the 
Cramont, by placing thermometers in blackened boxes 





ing manner how different may be the ing of a 
thermometer placed in air from the temperature of air 
itself 


itself. 

But the earth is also a radiating body, emitting rays 
which, it is true, are not competent to excite vision, but 
which are competent to excite heat. The solar heat 
absorbed by the earth is again radiated by the earth, and 
the chill experienced on clear nights is a consequence of 
the loss of heat by radiation. But inasmuch as the earth’s 
rays, as well as the sun’s rays, pass freely through the 
atmosphere, and with especial freedom if the air be dry, 
the solid earth itself is sometimes greatly chilled, while 
the air at some distance above it retains a comparatively 
elevated temperature.- Thus upona clear night, it is possi- 
ble to obtain upon the of a meadow a temperature 


‘| many degrees lower than that ofthe air a few feet above 


the and,.as a known consequence of this cooling, 
dew is deposited on the grass blades of the meadow, 
and converted into hoar frost, while the air above main- 
tains a temperature sufficient to prevent the least conden- 
sation of its vapour. 

Here, then, we have our planet surrounded by an atmo- 
sphere capable of being warmed by contact with the heated 
earth, but to a great extent incapable of being warmed by 
either the solar or the sconeanalal rays passing through it. 
These solar and terrestrial rays are, however, competent to 
a heat thermometer placed in air. Itis evident that a thermo- 
meter so circumstanced may not at.all record the tempera- 
ture of the air in which it issuspended. The complication in- 
creases when we take into account that the thermometer 
itself is a radiating body, the ordinary glass thermometer 
being a ee | powerful radiator. Expose such a thermo- 
meter to a clear sky at night, the mercurial column falls 
through the raidiation from the instrument ; let a cloud of 
sufficient magnitude pass across the heavens, the thermo- 
meter, in the space of a few minutes, may rise several 
degrees ; let the cloud pass away, the temperature sinks 
again. These fluctuations, which may be considerable, are 
to a great extent independent of the temperature of the air. 

Not only then isa thermometer suspended in air in- 
fluenced by the surrounding medium, but it is exposed 
to the action of all surrounding bodies, If cooler than 
those bodies it will have its temperature raised by their 
radiation ; if warmer than those bodies it will have its 
temperature lowered by its own. Its final condition is 
the resultant of all these actions; and if the itude 
of any one of them is to be determined with accu- 
racy, some means of detaching this one from the others 
must be found. Take, for example, a sensitive thermo- 
meter designed to record the temperature of the air in a 
— mm The instrument may be ae of such 

elicacy it shall assume with t rapidi e tempe- 
rature of the air through which ya . Tho ear of the 
balloon, however, is by no means thus delicate. It carries, 
in great part, to the higher regions the temperature of the 
dower ones ;:a4thermometer p near such a car cannot 
give the exatt.temperatare-of the air. A remarkable 
result 6f night observations in a balloon was ‘recently 
brought before the British Association by Mr. Glaisher. 
On a clear night he found that up to a height of 1,800ft. 
the temperature of the air augmented ashe ascended. The 
temperature at the earth’s surface being, I believe, 56; that 
at a height of 1,800ft. was, if I remember aright, 59.. The 
bulb of Mr. Glaisher’s thermometer was prevented by a 
polished metal cone from radiating against the sky; but 
the under surface of the bulb was unprotected, and there- 
fore must have radiated either to the chilled earth, or 
towards some part of the car of the balloon which carried 
upwards with it the earth’stemperature. It is impossible to 
say how far the thermometer was affected by this disturb- 
ing cause; but it would be rash to conclude that the 
observations gave the true temperature of the air. The 
perfect removal of these causes of disturbance is by no 
means easy, but the mode of lessening them is obvious. 
Could - we - obtain -a thermometer absolutely devoid of 
radiative power, and consequently devoid of absorptive 
power, its indications would always give the temperature 
of the air surrounding it. We cannot obtain such a 
thermometer, but we can at all events approximate to 
it—possibly reach it for all practical purposes. The 
radiative and absorptive power of silver is infinitesimal 
compared with that of glass. For determining the tempera- 
ture of the air in cases where extreme accuracy is required 
—in cases, for example, which are to furnish the basis of 
important generalisations—I would that the 
thermometer be coated with a layer of silver, which, when 
properly polished, would almost extinguish the sources of 
error indicated. above. 

There is another point of considerable importance to 
meteorologists to which I have drawn attention in another 
place, and which if not attended to will infallibly introduce 
Inaccuracy into their results. In experiments on solar 
radiation a thermometer is employed with a bulb of black 
glass—the condition of blackness being deemed sufficient 
to secure the complete absorption of all rays entering the 
glass. This a most erroneous conclusion. It would be 
correct, if the sun’s rays were all /wminous rays ; but the 
fact is, that the greater part of the sun’s emission is non- 
luminous, and the black glass may be highly transparent 
to those non-luminous rays. Such glass is as unfit to 
determine the absorption of the invisible rays of the 
sun as an ordi thermometer with a transparent bulb 
would be to determine the absorption of his visible rays. 
It will not mend matters to cae deaden, by roughening, 
the lustre of the black bulb. I am not now speaking of 
the heat reflected from the bulb, but of that which enters 
it and passes through it without absorption. Here the 
a of the bulb is of no avail. It is ——— 
easy to find substances which, incorporated with glass, will 
destroy its transparency for the non-luminous rays; let 
the ohtume which produces blackness be superadded, and 
we shall then have a thermometer which will really per- 
form all that the black bulb thermometer is now erro- 
neously supposed to perform, 
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SIX-WAY BRIDGE OVER THE WESTERN RAILWAY OF FRANCE, 





CENERAL PLAN. 















































COTE DE LA CARF 





Tuts important work has already been referred to more than 
once in our own as well as other journals, and as it is now 
approaching completion we are happy to be enabled, by the 
courtesy of M. E. Clerc the engineer, to be able to lay before our 
readers an elevation, plan and all the details which seem to us to 
possess any special interest for the readers of Toe ENGINEER. The 
constructors of the work, the total cost of which is: about 
£100,000, are the firms of Parent, Schaken, Caillet; et Cie. and 
Cail et Cie. ASO 

The spot over which this great platform is throwiis close to 
the Paris terminus of the company in the rue: Saint ‘Lazare, and 


was formerly known as the Place:de }' poecgmaree bcd 
six 4 


with a garden in the centre, from which radia' 
named after the chief capitals of Europe, Vienna, ‘Madrid, Con- 
stantinople, Saint Petersburg, Berlin, and London. The rails of 
the company, consequently, ran under tunnels close to the 
station, and as there are but two ways for the whole of the lines, 
namely, the main line of the west of France, those of Versailles, 
St. Germain, Argenteuil, and Auteuil, the crossings were ex- 
tremely dangerous, and nothing but the known amount of the 
danger perhaps has hitherto prevented fearful accidents. Not 
long since the trains of the circular railway, which connects the 
whole of the great lines starting from Paris, have run to and from 
the station in question, and this addition to the work, together 





| the sunfgce.of which in:some parts was as high as a house and 





COTE ES 





with the growing importance of the suburban Auteuil line and 
the extensions now being made, for the completion of the system 
of railways in time for the Great Exhibition of next year, 
determined the directors in adopting the plan of widening the 
one at the spot in question, and doing away with the extreme 
danger which must always attend complicated crossings, especially 
at the entrances of tunnels. One grand object effected by the 
works now nearly completed is the complete isolation of the 
metropolitan line which runs trains to and from Paris and Auteuil 
every half hour, and which on féte days and Sundays is very 
crowded ;: in order-to do this a strip of ground had to be taken in, 


consisting ttirely of undisturbed strata of stone. 

The flew patios bridge, from its form, leaves the space on the 
lines not only much wider, but does away with nearly all the 
obscurity caused by the old tunnels, and consequently with most 
of the chances of accident. The difficulties of construction, as 
will be seen by the plans and elevations, were much enhanced by 
the fact that the opening was i , wedge-shaped in form, 
and, moreover, that the levels of the streets to which access was 
to be given were various, These difficulties have been met and 
overcome in a masterly manner. 

The general plan shows the six roads which the new bridge 





PLAN OF GIRDER WORK 


COTE CE. tA GARE 





brings again into communication, the spaces in the angles being 
arranged for ornamental gardens ; the central road has now been 
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thrown open to the pubtic for some days. Each of the roads 
including the foot ways, is fifty feet wide, and the central platform 
has a clear diameter of about 165 feet ; this space is broken by 
two circular refuges for pedestrians, struck at the intersections of 
the divergent lines of the side streets, and which will be lighted 
by handsome candelabra. 

The second plan shows the general arrangement of the iron 
work of the whole structure,'and the following are the dimen- 
sions reduced into English feet :—Length of the bridge across 
the centre, 338 feet; width of central portion, 166 feet; length 
of the shortest arm of the bridge, 375 feet, and of the longest, 
500 feet, in round numbers. The longest lattice girder measures 
nearly 297. feet, and the shortest. upwards of 125 feet. The 
spaces between the cross girders are filled in with arches com- 
posed of hollow bricks, and the drainage of the foot paths 
beneath the asphalte is obtained by the use of the ‘same kind 
of bricks, The road way, and in fact the whole ‘surface of the 
bridge-platform, is covered with two layers of asphalte and two 
of concrete, as may be seen by reference to the section on the 
line A B of the plan. 

We need hardly add that the strains have been got out with 
all the‘ elaborate precision for which French engineers are 
famous. We purpose returning to the consideration in an earl 
impression, when we shall illustrate the more important details 
of this remarkable structure. 








THE NEEDLE LOCK AND THE NEEDLE LATCH. 


In the annexed engraving we illus- — 
trate a lock recently = tor ee = = 
presenting several points of novelty 
and interest. It on be seen that 
the tumbl ly used : 
replaced by what the inventor terms 
needles, carried by a stump on the; 
bolt. Theseneedles must be passed ——— 
through holes ina curved brass plate, - ae 
shown towards the back end of the. 
lock. The needles are quite - 
rated, and being ac upon 
rained 





os Rd are to a 
eights co: mi to the i- 
tion of the aos in the stop Hate 
referred to. Each needle has an 
independent action of its own, and 
all the needles must be raised 
a so as to effect the 
rocess of unlocking ; and, unlike 
evers, whose action under the 
pick-lock are only perpendicular, 
the needles move laterally, trans- 
versely, horizontally—indeed, an; 
way: hence some of the man: diff 
culties in attempting to pick this 
lock ; besides, there are false holes 
to the number of 15 or 16 enteri 
to the depth of about one-sixteen 
part of an inch into the brass plate 
close to the real holes through 
which the needles pass, which are 
meant as traps to catch the poi ; 
of any needles attempted to be raised with the view of discovering 
their own holes on the well- tentative system. The 
needles are elastic in oe, being made of best steel 
y m their position on the stumps th 
are rendered trebly elastic, as there is elasticity at eave points, 
Indeed, the inventor claims this feature as constituting the 
strength and unpickability of this lock, because, unlike levers, 
which have only an up-and-down movement, and always move toa 
point direct to the lever stump, the needles ‘move obliquely, per- 
pendicularly, laterally, or in any direction : hence the difficul in 
raising all the needles simultaneously with an instrument to thei 
required positions to run through their own apertures and avoid the 
many traps set for them in the shape of the holes nearly 
half-way through the fence plate of the exact to fit the 
needles. In to the needles there are protecting and 
detecting arrangements, constructed on the principle that an instru- 








ment other than its own key on being put into the lock, and 
brought into contact with the running bolt, or even raising any 
one needle higher than its own hole, upsets the fence plate, which, 


in being pag - hold of the running bolt and thus completely 
obviates “yz! urther attempt to shoot the last back. By intro- 
due’ and turning it the reverse way, the lock is thrown 


fe peleed, and th Sypten By ir sodisieg the prope 3 
a) and the in r ke 
and moving it in the direction of the needles, the Seo phate 
cures e needles are , and the lock shot back. We 
ma that the price at wi these locks are sold is very 

ite. We have examined many of them, and have a favour- 
able opinion of them, both as regards principle and workmanship. 


THE CONSERVATION OF Y.—First princip] times link 
together different branches of science in a remarkable manner, as 











Professor Tyndal recently discovered in some experiments on the 
vibrations of strings and wires, for by means of those vibrations 


-| he found out that it was possible to ascertain the oo > fravity 
in the 


of the metals comprising the wires. The principle followed i 
construction of the best steam engines, of obtaining the test 
amount of work from the smallest quantity of etherial and mole- 
cular vibrations or heat, has just been practically applied in 
ph phy, to the more rapid production of pict on films of 
the salts of silver. By the etherial theory, light breaks ° 
cally in waves against photographic films and solid substances. 
In the camera, the _ strikes against the surface of the film, and 
some of it passing through the glass plate is reflected from the 
back surface of the glass, and through the film a second time, 
thus spoiling the fine lines and increasing the indistinctness of the 
icture. The best photographers have hitherto avoided this evil, 
7 placing red colouring matters in optical contact with the back 
of the glass plate, to absorb all actinic — peas & h the 
film, thus preventing the harm it would do by refi . W. 
H. Harrison, one of the writers to the British Journal of Photo- 
graphy, has pointed out the simple fact, that this light, whether 
absorbed or reflected, is so much waste power, and that a film which 
does not absorb all actinic rays, cannot receive the full “yt of the 
blowsof light. Whenactiniclight passes through the film, it follows, 
therefore, that more must be admitted through the lens to su 
the deficiency, the manipulator thus unnecessarily lengthening 
time of exposure, and acting as unphilosophically as an engine- 
driver who allows half the steam to escapé through a tap, yet 
heaps more coals on the fire to keep up the necessary 
The same writer pointed out that although Professor wick 
and the best photographic authorities narrate that iodides in 
collodion are practically more sensitive than bromides, theory 
shows that the reverse should be the case, because iodide of silver 
is sensitive to only half the blue rays of pr gammy and none 
of the green, whilst bromide of silver is u by all the 
blue rays, and half the green, and by all the rays of the 
both salts are influenced alike. In reducing these \° 
ciples to practice, Mr. Harrison employed a collodion con 
ten grains of bromide of cadmium to the ounce, to give the neces- 
sary opacity of film, and excited the plate for fifteen minutes in a 
sixty grain nitrate of silver bath, containing traces 
silver and free acetic acid. The ordinary preservative used in the 
glycerine process wav then applied, and plates so prepared keep in 
an exquisitely sensitive state for several hours. A peakee 
solution of protosulphate of iron, with acetic an is 
oo Le Tae end th ponte wes a in St. ass Bay, 
ers e sea, e s 4 
have been instan’ photographed by the aid of a falling 
shutter, admitting light the lenses in a flash tithe 
the aa of a second. The _—- is to 
prove = val to tourists who wish 
dark boxes, &c. 
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. RAILWAY MATTERS. 

Tue North British capital ts to teen millions. 

Tux Berwickshire line is reported as working satisfactorily and 
with increased profit. 

THERE are loud complaints of inconvenience at the Bow station 
of the North London line. 

A COLLISION, happily not fatal, took place at Syston junction on 
Thursday night last week. 

Tae Tendering Hundred traffic receipts have increased 50 per 
cent. during the half year. 

A LIvERPOOL picts run over by an and tender 
on Saturday, and was so injured that he died during the day. __ 

Tue past rainy season appears to have been one of exceptional 
severity throughout India, several of the railways having suffered 
in an excessive degree. 
esldes ts pencnel vals’ will be Spedaile tapertan en abteioe eb 

ides its gen value, wi i as wu 

the valuable coalfields of Pind aebon Kk of 





THE new Metropolitan District ear ery Lo ives powers to. the 
company to st hen any being bes liked ly to be endangered 
by vibration or otherwise within 100 yards of the rail. : 

Tue Midland Great Western directors have granted third-class 
return tickets at a reduction of nearly 50 per cent., toinduce the 
peasants through whose district their line passes to travel, and the 
attempt has had fair success, 

THE chairman of the North British Compan: 
account of the nape the Waverley route has to go through. 
He thinks the battle essentially won, and that a short time will 
see the company’s affairs in a prosp diti 

TuE financial statement of the Illinois Central Company for the 
month of August shows that 10,513 acres of land have been sold 
in the land department during the month for 120,972 dols.; and 
that the cash collected in August amounts to 193,848 dols. 

THE terminal station of the Punjab line at Umritsur, a hand- 
some and commodious building, was formally opened on the 10th 
of February last, in presence of a large concourse of Europeans 
and natives interested in the commercial prosperity of the Punjab. 

Tue bill for enabling the fusion of net receipts between the 
Grand Trunk and Buffalo and Lake Huron Companies received the 
assent of the Governor-General in Council on the 15th of August. 
The bill will be submitted to the proprietors at a future special 
meeting. 

For the week ending 15th September, the increase of traffic 
receipts on the Caledonian amounted to £616; on the Great 
Western to £2,492; on the Lancashire and Yorkshire to £1,013; 
on the London and Brighton to £440; on the Midland to £115; on 
the North British to £1,000; and on the North Eastern to £1,120. 

On Friday a collision took place on the Guildford and Horsham 
Railway at Bramley. The line is single, and a down goods train 
was shunting into the siding to allow the up passenger train to 
pass, but the goods train being behind time was run into in the 
act of shunting. Some severe injuries resulted, but no loss of life. 

On Saturday night last, on the Greenwich line, between Deptford 
and Greenwich, the two carriages at the tail of the train left the 
rails. Men were sent down from London Bridge with the neces- 
sary mechanical appliances, and the line was rapidly cleared. No 
personal injuries were sustained, nor any damage to rolling stock. 

A SERIOUS railway accident occurred on Sunday on the Trent 
Valley line. The engine of a goods train ran off the line in 
consequence of the breaking of an axle tree. The trucks were 
smashed to pieces, and the merchandise with which they were 
ee scattered in all directions ; but, fortunately, no one was in- 
jured. 

AN important meeting of shareholders in the North British 
neliny me —_ wp on Monday, at which it was unani- 
mously resolv. at, at the ensuing meeting of the com to 
be held in Edinburgh on Friday, a motion a by & the p som. Ag 
ment of a committee to investigate and report on the state of the 
company’s affairs. 

Ir will be satisfactory to those who have waited so long and 
atiently for a return on the e capital invested in the "Grand 
runk Railway to know that, despite every cause, political and 

other, of embarrassment and anxiety, the undertaking is steadily 
improving in stability and income, and now fully demonstrates its 
necessity and value to British North America as a great highway 
of communication both in times of peace and war. 

‘THE section of line from Wivenhoe to Kirby-cross within three 
miles of Walton, was opened for passengers on the 28th of July 
last, but it was then too late to secure the main traffic of the 
season. The revenue, however, is very satisfactory, the 
number of pm ser conveyed during the thirteen weeks ended 
September 2nd being 20,762, of which 4,414 were conveyed in June, 
5,899 in July, and 10,449 in August, the latter being due to visitors 
to and from the seaside. 

In addition to the 100 locomotives contracted for by the Delhi 
Company, a considerable amount of rolling stock is cag (lal 


ives a graphic 





consisting of the following vehicles, some of which have been 
already shipped for India :—Ten first-class, twenty second-class, 
100 third-class, and twenty composite carriages ; forty passengers, 
luggage, and break vans, ten carriage trucks, twenty horse-box 
five gunpowder vans, twenty six-wheeled trucks, forty high-sid 


NOTES AND MEMORANDA. 
OLIVER CROMWELL to have been an active partner in the 
ironworks of the Forest of a 
THE excavations at Herculaneum, which have been long sus- 
pended, are about to be re-commenced. 
THE Ceylon pearl fisheries have declined in value from nearly 
1,000,000 dols. a year to absolutely nothing. 
From Cape Lopez southward there is sometimes not a singe 
fall of rain for twenty-four to twenty-six months. : 
THE composition of ancient bronze was pealy, always similar, 
namely, copper 88°67 grains, and 11°33 grains of tin. 
i which was used to push 
the Great Eastern to the water twenty-two tons. 
Lissasous states that in Paris the number of vibrations of the 
note A was 898 in 1856; while Sauveur informs us that in 1715 
it was only 310, 
Tur old buttery-hatch, with sides and head of Purbeck marble 
has recently been discovered in the south wall of the refectory of 
Westminster Abbey. 


Aw ordinary blast 
7,500 cubic feet of air 
atmosphere in every wee 

Ir is inferred from the nature of the ore and from the order of 
its occurrence that the red hematite ore of Ulverston has been 
precipitated from water. 

In the courts of the Welsh sovereigns the king’s smith sat next 
to the domestic chaplain, and he was entitled to a draught of every 
kind of liquor that was brought into the hall. 

PLANTS grown under the light of the electric lamp show that 
their green colour is equally capable of being produced under the 
influence of such light as under that of the sun. 

IN a life of fifty years a man_makes upwards of 500 millions of 
respirations, drawing t his nearly 170 tons weight of 
air, and discharging nearly 20 tons weight of carbonic acid. 

Tue Government at Florence has just changed the meridian of 
Italy to Rome, which thus becomes the Greenwich of that country. 
The meridian of France is Paris, thatgof Austria at 

Pror. ZANTEDESCHI states that the number of vibrations per 
second which produce the note C is from 272 to 276 at St. Peters- 
burg, 271 in Naples, 268 in Milan, 266 in Venice, and 268 in 
Vienna. 

In the time of Charles II. Essex NS gen to have been the centre 
of our iron industries, and Thaxted was the emporium of our 
steel manufacture, and possessed many ial privileges in con- 
sequence, 

In a communication to the Academy of Sciences M. Faye states 
that the physical constitution of the sun is, in all probability, a 
gaseous mass, subjected to very great pressure and an enormous 
temperature. 

PROFESSOR TYNDALL found that the effect of the moon’s rays 
was to produce cold; in his experiments the chilling was in all 
cases test when the face of the thermo-pile was directed 
tow: the moon. 

Mr. EcKFELDT, the assayer at the United States mint at 
Philadelphia, states that there were under Philadelphia 4,180 
millions of cubic feet of clay which contained 126 millions of 
dol: rs’ worth of gold. 

Tue best iron costs rather more than 3d. per pound, and out of 
this quantity 50,000 hair pendulum —. for watches can be 
made, at 2d. each ; thus raising the value of the pound weight of 
iron to upwards of £400. 

Tue first improvement in the material used for can dles, dates as 
far back as 1799, when a person named William Bolts took out a 
patent, by which he. to squeeze the tallow after melting 
and while in the act of cooling from the melted state. 

In 1615 Dud Dudley informs us that there were 300 blast fur- 
naces in active tion, producing in that year 180,000 tons of 
iron, for which 144,000 tons of charcoal were required, to produce 
which 17,310,000 cubic feet of timber were necessary. 

Ir is often asked why should a Smithfield or butcher stone be 
8b. and the imperial stone 141b. It is the result of experience, 
which has shown that for every stone of 14 lb, the beast weighs 
when alive there is 8 Ib. of butcher’s meat when killed. 

AN example of Assyrian bronze was found by Mr. Layard which 
from its savas lightness and rigidity, seemed to ss unUSsUA, 
Pay It was found to be cast round a core of iron, showing 

+ this metal was known much earlier than is generally believed, 

DvuDLgy informs us of his proceedings at Hascobridge, in the 
parish of ley, after he began to smelt iron ore with coal, ‘‘ in 
which work he made seven tons of iron per week, the greatest 
oie, of pit-cole iron that ever yet was made in Great 


farnace making white iron requires nearly 
minute, or it consumes 2,318 tons of our 


THE Scotsman states that a gentleman residing in the neighbour- 
hood of the river Esk has, after repeated observation and experi- 
ment, discovered that the solid refuse of shale used in the manu- 
facture of paraffin oil isa most perfect purifier of the filthiest 
water. 

Dr. De Briou, of pate be succeeded in 
paint, made from india-rubber, which, 
tency when applied to iron, renders it erg TiAl eae against 








trucks, 200 covered goods wagons, and forty platela: 1 
The woodwork for a great saat of this stock Pal aes ple “9 


_ THx increase in the receipts of the Glasgow and South-Western 
is almost entirely in the goods and passenger traffic, the mineral 
traffic being almost stationary. An increase of mineral traffic is 
shortly expected. The company are dividing 7 per cent., and hope 
to do so as long as they can keep peace with their neighbours. 
They have power to lay down rails to the improved Ayr harbour, 
which is looked on as a promising extension. The chairman 
explains that it is rg Mw rama d to have improved station 
accommodation. The St. Enoch-square project is an admirable 
one for a station in Glasgow, and is likely to be of extreme value 
to the South-Western and North British Railway Companies, 
The present station is at times dangerous to passengers, 

THE report of the Metropolitan District Com f i 
states that the contractors Po now in pesntenien of all. the oo. 
— required for the works from the junctions with the West 

ndon Railway and from the Kensington joint station to Prince 
Albert’s-road, Kensington ; from Sloane-square to Ebury-street ; 
and from Belgrave-street South to Buckingham-rew, Westminster 
—constituting a total length of nearly three miles. The works are 
in active progress upon the whole of this acquired property, in- 
cluding the stations at Richmond-road, Kensington High-street, 
Gloucester-road, Sloane-square, and Victoria, A portion of the 
property required for the St. James’s Park station at Westminster 
has also been delivered to the contractors, and the station works 
ommente a noone same are in a forward state across Parlia- 
hent-square-gardens, and every possible exertion is being made to 
obtain possession of New Palace-yard and the streets adjoining, 
so that the works there may be completed before the next sitting of 
Parliament. The designs for the railway work opposite West- 
minster Abbey have been agreed by with the Dean and Chapter of 
Westminster, and arrangements have been made for the immediate 
commencement of the work. The designs for the communication 
between the we gery station at Westminster Bridge and the 
Houses of Parliament and all the work connected therewith has 
been approved by _her Majesty's Chief Commissioner of Public 
Works. The details of the Thames Embankment works have been 
for some time under di ion with the Metropolitan Board of 
Works, and, excepting a few points, are agreed upon. The works 
opposite the South- ro Railway Company’s Cannon-street 
station, about 225ft, of railway, have been completed. 





pa 5 mm _action. ‘he invention is thought highly of by the 
y 0 


Ripe fruit, properly speaking, ‘does not become mouldy, but 

i by withering; unripe fruit, on the contrary, is attacked 

y two kinds of fangl+-one, Mucor mucedo, which produces a black 

mouldy efflorescence; the other, Penicillum glaucum, which occa- 

sions a green mou ldiness, . 

THE mean ratio of in cold-blast iron being 1,000, hot- 

blast iron was represen 1,024°8; and the mean ratio of 

power to sustain — being in cold-blast as 1,000, it was 1,226°3 
in hot-blast iron. were the results of the inquiry establi 

by the British Association. , ° 
are most acted upon by 


* ; 
fer flowing “throw, thom er bent at 
water flo are an acute 
angle. Whether this due to a change in the structure of the 
mechanical aetion 


lead, or to the of the water at the point where 
it is made to turn, is not certain. 
It has been calculated 


that, to ventilate a room effectually, 
person requires ten cubic feet of fresh air per minute; a satan 
therefore 80 ft. , 50 ft. wide, and 40 ft. high, and containing 
1,000 persons, require the whole atmospheric contents to 
be renewed every sixteen minutes. 

THE Assizes held at’ Oxford in 1577 were called the “Black 
Assizes,” from the horrible catastrophe produced on that occasion 
by the gaol fever, brought into the court by a prisoner. Baker, in 
his ‘‘ Chronicle,” tells us that all who were present in court died in 
forty-eight hours : the judge, the sheriff, and 300 other persons. 

IF an iron wire be twisted during or even after the passage of a 

voltaic current through it the wire becomes magnetic. When the 
wire is twisted in the manner of a right-handed screw, the point at 
which the current enters becomes a south pole ; in the opposite 
case it becomes a north pole. If, during the passage of the 
current, the wire be twisted in different directions, the polarity 
changes with the direction of the twist. 
__M. NIgpce DE Saint Vicror B ps @ curious experiment 
illustrative of the absorption of the chemical principle of the sun’s 
rays. An unglazed piece of porcelain was exposed to sunshine, 
one-half being protected by an opaque screen; it was then taken 
to the dark room, and a piece of photographic paper placed above 
it. This was blackened on that part which was opposite to 
the sol portion of the porcelain, while no alteration was pro- 
duced on the other part, 





' MISCELLANEA. 
Tae Jumna troopship, of 6,000 tons, was launched at Jarrow on 
Monday. ~ 


A norLer explosion, fatal to three men, happened at Norwich on 
Tuesday. 

pea of the American cotton crop are said to be 
very 


A new and remarkable kind of gunpowder is being experimented 
on in Paris. 

Tue Poonah steamer, from the East and Calcutta, has brought 
nearly £1,000,000 sterling. 

OnE of the greatest inconveniences caused to Saxony by the war 
has been the interruption of railway traffic. 

THE Corless engine, as manufactured by Mr. Douglas, of 
Kirkaldy, is being introduced into London. 

An Austrian chemist has invented an electric bullet which 
explodes on entering a body with the effect of lightning. 

A LINE of steamships has been established which will form 
an almost direct communication between New York and St. 
Petersburg. 

THE opinion of the Times as to the new and shot equalising 
iron and wooden ships is ably disputed NS ette-wiltos in its 
own columns. 

Tur Canadian News declares.the harvest there to be opel, if 
not superior, to that of any former year, and this in spite of all in- 
fluences of weather. 

Tue harbour of Galveston, Texas, is fast closing up with sand. 
Light draft vessels now ground in the channel where there was 
formerly a depth of twenty feet. 

THE Common Council has agreed to borrow £400,000, to com - 

ete the Holborn Valley improvement until the viaduct is 
Enished and the surplus ground realised. 

Tue Etendard says thatthe new Chassepot needle-gun has al- 
ready been served out to the battalion of foot Chasseurs of the 
Garde Impériale quartered at Vincennes. 

THE Manchester joiners have gone to work again, having con- 
ditionally obtained the two shillings a week advance they struck 
for, one shilling now, and one promised in March. 

A HEAVY fire occurred on the 9th inst., at Burlington, Iowa, 
destroying the machine shops of the Burlington and Missouri River 
Railroad. The extent of the loss was not ascertained. 

TuE cable across the Gulf of St. Lawrence was completed on 
Thursday evening last week. There are now two cables in good 
working order between Newfoundland and Cape Breton. 

In the Wigan district the colliery proprietors have decided to 
increase the wages of their men ten per cent. from the Ist of 
J om Ne next, They have also resolved to advance the price 
0 

Ovz of the leading railway companies is in the market for 6,000 
tons of rails, and several others are about to follow, so that the 
P ts of the home trade for railway iron are upon {the whole 
tolerably good. 

THE total product of the American oil wells in 1865 was about 
2,135,000 barrels, or about 6,500 barrels perday. This year, up to 
the middle of July, it is estimated to have been at the rate of 
10,000 barrels per day. 

A NEw binnacle lamp has just been experimented on in Ports- 
mouth, and it is alleged to be a complete success, both as to length 
and brightness of burning, freedom from downward shadows, and 
convenience of suspension. pena 

A quarry of variegated marble has been discovered in Alabama, 
near the Chattanooga Railroad. A specimen has been exhibited 
in Nashville, and is found to sustain a higher polish than the 
marble of East Tennessee. 

SrzaM coal proprietors are well off for orders, and the active 
demand which for so long a period has characterised the foreign 
trade shows no signs of abatement. Welsh steam is also in in- 
creased request for marine purposes. 

Ir is stated that the manufacture of the needle-gun has been 
provisionally suspended at Chatellerault. There was apparently 
some doubt as to whether the weapon should be fitted with a 
sabre-bayonet or a triangular one. 

Mr. Paris, who has been some time experimenting on the means 
for bringing South American beef to land, declares the pro- 
blem solved, and that it can now be supplied in perfect condition 
and in unlimited quantities at from 4d. to 5d. a pound. 


Tue Lidner gun, which has just been tried in the presence of 
the Emperor Francis Joseph, and a special commission, has given 
the following results: In the space of five minutes a single gun 
fired forty ie all perforated an oak plank an inch and a 
half thick at a distance of paces. 

‘WE understand that it is the design of her Majesty to indicate 
her sense of the important services. rendered by the promoters of 
the Atlantic cable, and to confer some mark of her approbation 
upon Captain Anderson and other gentlemen prominently con- 
nected with that successful enterprise. 

A commission from the Board of Trade opened its session in 





Li on Tuesday to take evidence respecting the lighting, the 
bu and the proposed introduction of fog signals in the 
Channel, with the object of preventing the numerous wrecks 
which have taken place, Capestally on the Irish coast. 


SHAND, Masoy, AND Co. have just completed a very powerful , 


floating steam fire engine for the Austrian Government, which, 
after teing subjected to some severe trials, has been forwarded to 
Trieste. A new land steam fire engine, built by the same makers 
for the City of Hong-Kong has also been shipped on board Her 
Majesty, bound for that port. 

THE Metropolitan and Provincial Working Men’s Exhibition, 
which is attracting vast crowds of visitors to the Great Metro- 
politan Hall, Islington, has now been open for three weeks, and, , 

udging from the nui:i0é:3 who have already attended it, is likely 
to even a greater success than that of 1864, held in the same 
place and under the same management. ; 

Tuere is a large demand for skilled and unskilled labour in 
New Brunswick. The jus condition of the colony, parti- 
cularly as ship and farming, should attract the 
attention of those who are intending to emigrate. To those who 
desire to become the owners of for the purpose of making 
farms the Government offers every encouragement. 

Ture is a visible improvement in the iron trade of the Barnsley 
district, and the prospects of the autumn trade are more cheering 
than they have hitherto been. At Milton and Elsecar the Messrs. 
Dawes are busily engaged in fitting » Wilson’s patent furnaces 
for their puddlers and mill men. The furnaces have proved a great 
success, insuring a better quality and a larger yield of iron, witha 
great saving in fuel. 

THE gross earnings of the Indus Steam Flotilla for the half-year 
are estimated at £38,814, and the working expenses at £27,314, 
leaving a net balance of £11,500. The net.receipts are subject to 
a deduction of 17 per cent. per annum on the estimated cost of 
the working fleet, for insurance and depreciation funds. me 
the past half- 16,204 bales of cotton and 3,846 bales of woo 
were brought down to Kotree by the vessels of the flotilla. 

Durqne the last week a new feature has arisen in the history of 
the Barnsley district with regard to strikes, for which it has be- 
come notorious. On Monday and Tuesday the trappers and horse- 
keepers-— from eleven to thirteen years of age—struck at the 
Wombwell Main and Swaithe yap ann an Tag my of 
wages, and kept one pit closed for one day and the other for two 
days. They +d ped cte to work on being informed that their 
demand would meet wifh consideration. 
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LOCAL AND BRANCH RAILWAYS IN FRANCE. 
Arrer the formation of the main lines of railway of a country 


comes the important question ef supplying accommodation 
to the pe be. me subject hedged mace ty difficulties of 
a financial and practical nature. It is erfough to form 
branch lines or local railways, the difficulty is to meet all 
demands and at the same time to make the undertaking remu- 
-nerative. In our own country the operation is rmed here 
and there when favourable circumstances arise, but Jittle is done 
towards establishing a system and furnishing logalities with 
general data upon which to found or to judge of a scheme. 

In France the subject has, toa certain extent, been well worked 


out, and important progress has already also been. made in 4} 


practical sense. M. Vauthier and other engineers haye 
valuable hints, and we propose to extract from these sources such 
information as is of general application, or from which general 
inferences may be drawn. 

The question of traffic is one which, of course, cannot be 
answered in a general way, but the mode of computing it and other 
particulars apply in all cases, so that the data which obtain in 
one country may aid in deducing those of another. The estima- 
tion of the traffic of a line of road is subject to all kinds of 
errors, though undoubtedly the greatest resides in the 
action of self-interest of one kind or the other. The general 
principles of valuation of traffic are well worth cateful study and 
the French engineers have taken up the subject in their 
complete and logical manner. In the formation, or rather the 
planning of a new line, there is one of three objects in view :— 
The connection, by a branch line, of a centre of population with 
a line already in existence; the uniting of ‘two lines already in 
work; or the union of two centres of population disconnected 
with any existing railway. In tracingaline between two towns, 
for instance, we must take into account not only the traffic 
between them, but also that of the adjoining district. The 
extent of country thus to be taken into account varies in such 
case, and its breadth depends on the distances between the pro- 
posed line and those already in existence. In such a tract of 
country a certain number of communes, or centres, are con- 
nected together by the ordinary roads of the country. In 
France the roads are absolutely divided into three classes—the 
Imperial routes, departmental routes, and ordi: country roads. 
The traffic of the two former is regularly registered,and the results 
may always be obtained of the engineers of the roads and bridges 
of the various localities. The accounts of the country roads are 
not kept with the same regularity, but a certain amount of in- 
formation is always to be obtained. In all these cases, however, 
the information merely applies,to merchandise. As regards 
passenger traffic the registration of public carriages fyrnishes 
trustworthy information so far as it goes. The number of 
pedestrians and also of persons travelling in private vehicles is 
not quite so easily ootained, but then, on the other hand, it is 
not of the same importance, 

It is the common practice.in estimating traffic to-double the 
numbers obtained, and so far from this being considered an 
exaggeration, it is believed that in the vicinity of great towns 
the numbers may, with perfect safety be multiplied by four. 

The cost of the conveyance of merchandise by railway is on an 
average ten centimes per ton per kilometre—let us say for the 
sake of simplicity twopence per ton per mile—while the great 
mass of agriculturists and others —— 5d. to 8d. per ton. 

The calculations, as regards merchandise, is thus conducted : 
—Suppose two districts, two centres of population, to be con- 
nected together in two different ways; first, by a main road ten 
miles long, and by secondary roads, diverging here and. there, to 
the right and to the left, and having a total length of about 
twelve miles. Say that the daily tonnage of the main road 
reaches 300 tons, and that of the ean roads 140 tons, in 
each case over the whole line, e 300 tons of the former 
multiplied by the length of the road give 3,000 tons carried one 
mile, and the 140 tons on the other roads give 1,680; and by 
adding these two together we obtain a total of 4,680 tons a day, 
or 1,708,200 per mile per annum. Now supposing the length of 
the proposed line to be eleven miles, and dividing the above total 
by that figure, we obtain the traffic of the proposed line per 
mile, and, multiplying this by twopence, we have the proximate 
value of the goods traffic of the line : 

1,708,200 _ 155,290 x 2 = £1,294. 


Supposing the number of passengers when doubled to amount 
to 60,000 at 7 centimes, £336; express trains, horses, carriages, 
excess of luggage, estimated at one quarter of the receipts for 
tickets, as above, £84; sundries, such as warehousing, calculated 
- — to 1 in 240, £9; making a gross total per mile of 
£1,723. 

This is the formula given for such calculations, the items of 
which must, of course, vary in each case. It must be observed 
that in the above formula the whole of the traffic of the roads 
is set down to the credit of the proposed line, but, on the other 
hand, no allowance is made for the certain increase of the traffic, 
and it has been found that in four years, on an average, the traffic 
of a new line comes up to the estimate based upon the formula, 
and often surpasses it. There is also another element to be taken 
into account ; when the railway follows the course of a navigable 
river, or of a canal, a certain amount of the water tonnage is 
always diverted towards the iron road, especially when the trade 
of the district consists of grain or wine, because ig certain cases 
rapidity is an object, and for other reasons. 

It follows then that there is no difficulty in making a proxi- 
mate estimate of the tonnage of a projected line, And to deduce 
from it the income per mile; and it is only when this is done 
that the important questions of construction and working can 
be settled on a safe basis, that is to say, in confining the expen- 
diture within such limits that the capital employed may yield 
fair interest. 

Many may reject this logical mode of proceeding, or smile at 
the puerility of gravely stating what should practically be an 
axiom, but experience tells us that two and two often make five 
in an estimate though not in an account. The truth is the 
French are gradually working out what we have hardly com- 
menced thinking about, namely, the means of establishing rail- 
ways on sound economical principles, and the logical mode of 
proceeding is the only safe one. 

The best methods of proceeding as regards che preliminary 
survey, the final plans, the purchase of land, the planning and 
execution of the line, including bridges and other works—which 
our neighbours call ouvrages d’art—have been very carefully 
studied, and the writings of French engineers offer many obser- 
vations upon all these operations, which supply useful hints to 
young engineers especially of all countries. 

As regards the preli survey, it is well Sbserved that 
the planning of a line which shall be at once the most economical 
as regards construction, and the most productive, is far from 
being an easy matter, ially in an uneven country where 
several lines may seem to offer almost equal advantages. In the 
first place it is the duty of the engineer to make himself 
thoroughly acquainted with the whole country and/all its irregu- 
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larities by a careful study of the best charts. The charts used 
in France for this purpose are those of the War-office, which are 
drawn toa scale of 1 in 80,000 and 1'in 40,000. The next 
thing is to determine the radii of the curves to be employed, and 
the policy of employing as many curves as are necessary to avoid 
unnecessary cuttings and embankments as possible is, of course, 
rigorously insisted on ; and it is argued that a maximum speed 
of from 33 to 35 (18 to 21 miles) per hour is all that is n 
for such lines, and that, therefore, it is quite useless to avoid 
curves-in order to obtain greater s 
‘Another point insisted on is that the longitudinal and trans- 
verse levels should simultaneously, as effecting an 
economy to the extent of something like 20 per cent. In some 
alities, however, where the inclinations are remarkably slight, 
“the case in the valley of a river or on large plateaux 
8 those of the Brie, the Beauce, and the Gatinais, trans- 
— as the cubic contents of the excavations may be deter- 
mined with sufficient without them. Ina valley of the 
first or second order, it is very rarely that the stream the 
whole of the bottom, there usually remains on one side if not 
on both, a certain amount of ground almost level and well 
to receive a railway, and such a position offers the great 
advantage of having excellent ballast at hand in the sand of the 
river itself. Provided that the level of the rails is above the 


maximum high water mark, this is all that is needed. 


The final survey is necessarily an expensive because a long 
operation, but this, as in every other engineering operation, 
much saving may be effected by a careful division of labour. 
The chief-engineer is bound to study the preliminary survey 
with great care, in order, if possible, to modify its arrangement, 
and thus diminish the expenses of construction. When this is 
done, ‘that lis to say when the line is definitely settled, the 
operations of levelling have all to be gone over again, and the 
sites of all crossings and other works to be effected must then be 
carefully surveyed and laid down on the plan. On this head, it 
is insisted that the assistant who surveys the spot should also 
be employed to design the wine vo 3 work to be erected 
thereon; the contrary is Generally case undertakings, 
there being an opinion afloat that,an engineer who is accustomed 
to draw designs for bridges and other works of the same class 
produces more effective drawings. It must be admitted that 
the opinion here expressed has some justice on its side, and that 
where the surveyor and the designer are not combined in one 
person, fitness is often made subservient to showy effect and 
individual fancy, and in the case of economical railway i 
it is almost unnecessary to say how fatal is such a blunder. 
Every engineer should be able to design a bridge or other erec- 
tion, especially where little embellishment is required, and it is 
certain that a great many clever draughtsmen are sadly wanting 
in practical knowledge. Each case is special, and it is impossible 
that an office tsmen can the same knowledge 
of the locality a8 the surveyor ; division of labour in such cases 
is therefore not only bad economy but often leads to positive in- 
congruities. There is no doubt that the division of labour 
alluded to has arisen out of the imperfection of engineering 
education; but the pupil who is determined to be an engineer in 
the full sense of the word will take care that his want of artistic 
power shall not give rise to the necessity for calling in a 
draughtsman to complete what he ought to do himself. 

With respect to bridges and other works, it: is well said that 
those which have been constructed on great’ lines furnish no 
example to be followed in the case of branch and local lines, 
which must be‘ regarded as essentially economic undertakings, 
On great. lines the dimensions of such. works often render a 
certain amount of ornamentation almost necessary, or at any 
rate excusable, but lines for the service of purely agricultural or 
other poor or thinly inhabited districts cannot. support expenses 
which are scarcely felt in the case of trunklines, i 

The wpe | that has been practised in France in the con: 
struction of railways supplies valuable hints, especially in localities 


where stone is abandoned. The use of rough stone has béén’| 


substituted in many cases for hewn stone; on the Bourbonnais 
line, between Moret and Montargis, and at other points on the 
same line, many bridges have been formed of unhewn stone, the 
same is the case on some parts of the Mulhouse Railway, on the 
Argenteuil and Ermont line, and the Orleans Railway Company 
is about to follow the same practice on the Cantal lines, Of 
course, the use of unhewn stone has caused the adoption, with 
few exceptions, of iron girders in place of arches. In France 
wrought iron girders cost on an average about 24d. per pound 
even in the case of considerable spans ; the Soissons'lines crosses 
the high road between Paris and Calais, a little beyond the 
bifurcation of the Pont des Fruitiers, and, further on, the canal 
of Saint Denis;"by means of two bowstring bridges, the iron of 
which Gost, when in its place, all expenses included, 55 cents the 
kilogramme, rather less than 2}d. per pound. These bri have 
respectively spans of sixty-five and seventy-two feet. course, 
in the case of skew bridges the economy of iron over hewn stone 
is especially important. In the case of lines of small traffic —_— 
through forest land some engineers advocate the use of inj 

oak or beech in place of iron, basing their recommendation on 
the fact that tens of thousands of sleepers which have been down 
for a dozen years have been found as sound at the end of that 
time as on the first day. 

Another recommendation is that in the construction of local 
railroads, engineers should abandon at once all the t of con- 
struction, or rather of design, to which they have been accus- 
tomed, and try to originate a purely rural style, adapted when 
necessary to the features of the locality and the nature of the 
materials to be employed. Tunnels are of course rare in local 
lines, but where they occur there is no reason why the entrances 
should be dressed with expensive masonry; the face of the 
tunnel at Montrouge, on the circular line that embraces Paris, 
has been treated in a very simple manner, worthy of imitation. 

Those who visit France next year will have ample opportunities 
of studying the works of all kinds on this suburban line which is 
now being completed for the Universal Exhibition, close to which 
it will have a station, now constructing; and those who deter- 
mine to study the subject of economic railway making will find 
a vast amount of useful matter in the following and other pro- 
ductions :—ZLes Chemins de Fer d interét local et la loidu12 Juillet, 
1865, by M. Emile Level, in the Revue Contemporaine of 15th 
February, 1866. Les Chemins de Fer vicinaux de Provins, a 
series of articles in the Feuille de Provins, from June, 1865, to 
May, 1866, and a forthcoming 7'raité des Chemins de Fer vicinaua, 
by M. Henri Ruelle. 

It cannot be said that the time for the construction of great 
lines is entirely gone, but this is certain that the day of econo- 
nical railwaysis yet to come, and young eers who do not 
study the subject will commit a fault w they are likely to 
repent sorely. As we have already said, England is rather 
behind hand in this matter, and the organisation of everything 
in France, the econontic habits of thé people, the poverty of 

large districts, naturally leads our neighbours to. the 
pace Maye vs t problem of providing cheap railway 
couveyance for the ion. 


-— 


THE WATER SUPPLY OF BRISBANE, 

Few colonial. towns are. with water by any very 
efficient system of supply. Various causes conduce to this fact— 
want of money, the habits of emigrants, and the moderaté size 
and rapid growth of the towns ranking among the most im- 
portant. Brisbane, one of the most thriving towns in Australia, 
remained, until a comparatively recent period, absolutely without 
any organised system of water supply whatever. From a re- 
port by Mr. Brady, C.E., however, we learn that, at an expen- 
diture of £57,000 only, an extensive series of works have" been 
carried out, intended to supply 15,000 souls. As all the opera- 
tions appear to have been judiciously managed, some particulars 
of these works may prove interesting to engineers called upon to 
deal with towns of moderate size. 

The works consist principally of a storage reservoir, 200{t. above 


the town, a cast irom seven miles long and 8in. in 

diameter, and town sup} i This latter is as yet of 

‘litited extent, and ip three principal streets. Pro- 
of a. 


i : residing in other a 
|. ioe in suitable places. e 
: as, eaten Australia, is obtained from the 

upper watér creek, and is dammed back to 
a level of 239ft. sem at high tide, at a distance of seven 
miles west of the city. Brisbane is situated on very hilly ground, 
and, as a result, the levels vary from 10ft. to as much as 176ft. 
above high water mark. The intery : ‘between the 
city and the reservoir is ‘e thus it was 
found necessary to tunnel in t «The water shed, it 
appears, is not yet surveyed, but at 6,000 or 8,000 acres, 
The rain-fall is large, averagi @in.; and assuming that 
but one-third of this is available, the supply will annually equal 
about 2,500,000,000 gallons. The reservoir affords storage for 



















1,000,000,000 of gallons, the sw being thus 2} times greater 
than the storage capacity. The eine es arelaid for the 
first, 100 fronii n te area of 
339im, that < * lence to the town, being 
bat 50}in., it follows imoreased sixfold at 


atiy ‘way interfering 
of thus 


¥ providing for 
future s by ] j under the main dam 
pipes are laid’ in the present Sft. apart from centre 
to eehtre, at a level of, ‘below:the of the water. 
2m Ang beg ay the iorthern-end of the dam 
Within the line of valve hotise is built of solid granite 
ashlar, set. in» Po the side and end ‘walls being 


‘walls between eagh Lp a 
ve 








thick, connected by ‘ ii f throu 
pit is thus diyided into chambers; in. the side walls of each 
three vertical are cut, to.admit.of stop boards 
ing let down, to cut off connection yen aeyre d 
and the valve in 80's to adinit of, y ‘access to the 
latter in the event of Si required. This is effected by 
letting down two rows and forming a cofferdam, 
by filling in with epee uterChase is alsd ‘cut 12in. wide 
and 6in. deep in i reservoir. By dro 


One'of the three pipes is taken into the body of the reservoir, 
and terminates on a oe a 26f. lower level than the 
outlet, . This is continued on outer side to the creek below 
the dam, and forme syphon by which.the lower waters may be 





drawn off for to the creek. The valves of the 
imnér valve-housé aré of brass, worked by means of long spindles 
serewed at : ends, and fi in headstocks. Brass 
screens will be fitted in the inner valve-house, so arranged as to 
take the water the surface of oir. On the inside 
of the line dam. = Rvoaelag i oct also of 

ite and this no 8u and the three pipes 


with regulating and air valves, admitting 
or of all three delivery pipes for the town 


. he byewash is 150ft. in width—the outfall being over a 

ite curb set in cement. The fall of the watercourse leading 
rom the byewash is at the rate of lft. in 16ft., so that it will 
form a cataract, and there will be no risk of the byewashgorging. 


The elling, moderate as it was Mt past, dicatved very 
citer aifieultien We can not do better than give an 
account of this part of the operations in Mr. Brady’s own words :— 
sit ins eel 
ieating were opened, to 


veins of spar, so hard that the steel drills had to be 
face of the anvil; 


it was anticipated would be chiefly through sandstones 
lining with brickwork, turned out, after the face 
be ‘in slate-rock of flinty hardness, interspersed with 
tempered so as to nick the 

would 





Of powder 13,900 Ib. were used in this work, and nearly two 
tons of octagon steel for drills. The open ends of the tunnels 
were worked by tramways and small box wagons, the shafts by 
windlass and skip. 
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TWIN SCREW ENGINES AND BOILERS, CONSTRUCTED BY MESSRS. }MAUDSLAY, SONS, AND FIELD,’ 
FOR; ONE|OF H.M.S, LAUNCHES. 
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closing the creek; its bed was cleared of shingle preparatory to 
putting in a course of puddle. Heavy rains stopped the works 
for some days, when a small puddle dam faced with stones was 
commenced across the bed of the creek in advance of the foot of 
the slope on the upper side. The water thus dammed back was 
discharged through wooden box sluices. Two of these were laid 


at a difference of level of 3ft., and were shifted alternately as the | 


work progressed in height. The main embankment was then 
commenced, and the work continued to proceed with various 
trifling interruptions till September, when the rains set in 
heavily. The creek was flooded, the water overtopped the un- 
finished dam, and a length of thirty yards was washed away, and 
the pent up waters escaped, carrying with them about 18,000 
cubic yards of the embankment, which was cut down to the 
rock. As the nature of the country did not admit of a diversion 
of the creek being made, except ata very great outlay and loss of 
time, the only course left was to re-construct the dam as before 
with the additional precaution of cutting a second temporary 
byewash in the solid ground at the south end of the dam at 210 
level. This temporary byewash was accordingly cut, and the 
work of closing the dam once more resumed with such success 
that by the beginning of March a certificate was granted to the 
contractors, and the work might be regarded as complete. The 
dam was composed of good stiff clay laid in layers of 9in. to 12in. 
and continually carted over. 

ys were employed, no trai work was allowed. 

It will prove both interesti:¢ and instructive to place before 





Twenty dobbin carts and six tilt | 





were as follow :—Masons, 13s. ‘per day, of eight hours; black- 
smiths, 11s., ten hours; miners, 10s., eight hours; fitters, 10s., 
eight hours; excavators and other labourers, 8s., ten hours. On 
the works of the dam the time was nominally ten hours; the 
actual time worked being nine hours twenty minutes, excepting 
Saturdays, when work ceased at 4 p.m., throughout the 
summer months work was commenced at 5 a.m. The horse 
drivers having already fed, groomed, and harnessed their horses. 
The breakfast hour was eight until nine; at eleven work was 
suspended for twenty minutes for smoking. Dinner time was 
from 12°30 until 2°30 p.m. At four o’clock the men stopped 
again for twenty minutes, and, finally, at 6 p.m., the work ceased 
for the day, except for the horse drivers, who had their horses to 
attend to at intervals up to 8 p.m. Considering these rates, 
and the difficulties engineers in the colonies always have to 
contend with, we think it must be admitted that the Brisbane 
Waterworks reflect much credit on Mr. Brady, engineer to the 
Board of Waterworks, by whom they were carried out from first 
to last. This gentleman could certainly teach many of our 
engineers a lesson in economy. 


STRUCTED BY MESSRS. MAUDSLAY, SONS, 
AND FIELD, FOR ONE OF H.M.S. LAUNCHES. 
In the annexed engraving we illustrate machinery for service in 
naval steam launches, designed by Mr. Murray, chief engineer, 


our readers the rates of wages paid and the hours worked, which | Portsmouth, as a species of normal type, applicable, with a few 





modifications, to every form of launch in the service to which it 

may be advisable to adapt steam power. For the drawings from 

which our engravings have been prepared, and for the following 
articulars, we are indebted to the courtesy of Messrs. Maudslay, 
ons, and Field. real 

The boiler resembles that of the ordinary portable engine in 
almost every respect, having horizontal tubes and internal fire-box. 
The barrel is 2ft. lin. in diameter, and 3ft. 7in. long, containing 
thirty-one tubes, each 2in. diameter outside, and 3ft. Llin. long, 
giving 64ft. of heating surface. The area of grate surface is 4°75 
square feet. The chimney is 10in. diameter inside, and 9ft. 6in. 
high from the roof of the smoke box. The boiler is fitted with 
gauge cocks and gauge glass of the ordinary kind. The fire-door 
and ash-pit damper call for no particular mention. The latter is 
shown half open in the end elevation. 

Over the fire-box is fixed a dome Ift. 4in. in diameter, fitted 
with two spring balance safety valves, shown in the side elevation 
and plan. The ordinary working pressure to which these valves 
are loaded is 601b. per inch, but under certain circumstances 80 Ib. 
may be carried. __ : 

The engines consist of four cylinders, 5in. diameter and 6in. _ 
stroke, arranged nearly in a vertical position, two at each side of 
the barrel. They are of the direct-acting type, with slipper guides 
under the crosshead pin, or rather between it and the boiler. The 

iston and connecting rods are each lin. in diameter—the latter 
ean a length of i2in., or twice the stroke, from centre to centre. 
The slide valves are driven by a link motion—that proper to one 
cylinder only being shown in the end elevation in order to avoid 
confusion—of the usual kind. The slotted link is 3fin. long 
between the centres of eccentric rod pins. The eccentrics have 
strokes lin. The valves are of the ordinary variety, single ported. 
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of the plungers being 
3in. e non-return 
valve of one pump is 
sown in the side eleva- 
won near the fire-box. 


smokebox; it is fitted 
with the usual slotted 
crank. The plunger is 
ljin. diameter by 3in. 
stroke. The supply and 
exhaust pipes are led 
through the smoke box. 
The exhaust pipes from 
the main engine deliver 
into the funnel. The 
steam pipes are led from 
the top of the dome to 
the slide valve casings 
fore and aft of the en- 
gines. The connection 
with the dome is ef- 
fected by two stop valves 
and a T piece uniting 
them. The flow of steam 
is controlled by an ordi- 
nary disc valve regulator, 
fitted with a screwed 
spindle, motion wheel, 
and handle as shown. 
The reversing gear is 
worked by a lever and 
quadrant, imparting mo- 
tion toa bell crank below 
it, which shifts the links. 
The screw —— 
are right and left-hand- 
ed, with four blades, each 
2ft. 6in. diameter, and 
3ft. piten and 3in. tong. 
The dimensions of the 
launch are :— Length, 
42ft.; breadth, 10ft. 6in. ; 
depth, 3ft. 9in. With 
the engines working at 
306 to 375 revolutions 
per minute, and the 
pressure 651b. per square 
inch, a speed of 7°4 knots 
per hour was attained. 
The entire design is ex- 
ceedingly creditable, and 
special care has been 
taken to provide the 
bearing surface ne- 
cessary in engines in- 
tended to run at such 
excessive speeds. The 
system of connecting the 
cylinders to an indepen- 
dent frame, subsequently 
bolted both to a main 
base plate and to the 
barrel of the boilers, is 
to be commended, as it 
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is almost impossible to 

keep the sheli of a fire- 

box tight when high speed engines are bolted directly to it. 
However carefully the reciprocating parts may be balanced there 
must be always a good deal of vibration, from which the boiler 
should be spared as much as possible. It will perhaps be urged 
that the engines we illustrate are unnecesarily heavy, Although 
we feel indisposed to admit anything of the kind, we may state 
that Messrs. Maudslay and Field are now building some steam 
launch engines in which the cast iron base plate is dispensed with, 
and the cylinders bolted directly to the fire-box shell. A saving 


The weights of machinery and boilers are as follow :- 
Tons. cwt. qrs. 





Engines and boilers complete .. «+ «+ «+ « «+ 2 6 3 

Stern tubes, brackets, screw propell shafting and 

WORHINMS cc cc cc ce ‘ve 00 00 ce ce of @ 8 3 

Base plates, fenders, and'coal box .. «. «. «+ «+ 0 8 0 

Water in boiler .. ce oo cs se of of of of O 7 2 
Total . * 08 6 3 tt 0 








SOUTH WALES INSTITUTE OF ENGINEERS. 


THE ordinary general meeting of members was held on Thursday, 
the 20th inst., at the Assembly Rooms, Cardiff. There was a 
numerous attendance, and among those present were Mr. George 
Martin, the President ; Messrs. Brough, Evans, and Wales, Go- 
vernment Inspectors of Mines; W. Menelaus, D. Joseph, H. 
Bassett, W. Adams, T. F. Brown, J. Cox, R. Bedlington, H. N. 
elt Ew C. Jones, H. A. Huzzey, J. T. Wightman, T. G. 

E. W. Richards, P. James, J. James, George Brown, 
Cope Pearce, Truran, Hosgood, E. Brigden, Lee, Jotham, Barber, 
W. Evans, G. Parfitt, F. Davis, Edwards, H. Martin, Loam, 
Weeks, and D. Davies. 


MODELS, PLANS, AND DIAGRAMS. 

A number of models, plans, and diagrams were exhibited around 
the Assembly Room, 
« Mr. Davies, of Crumlin, exhibited a beautiful model of a new 
steam hammer which he has invented; it is called the patent 
self-acting steam striker, and it can be worked by either steam, 
compressed air, or water pressure. The hammer can be made to 
strike in any direction, either oblique, vertical, or horizontal, 
without the slightest rag 3 and its economy in use has been 
ag ge at Messrs. "s, the Crumlin Works. 

Mr. H. W. Martin showed several diagrams, and also a model, 


illustra the action of the clip a 
Messrs. Parfitt and Jenkins, Cs iff, had a model of a newly 
invented crane in the room, pted for loading and discharging 


vessels. The long arm or jib moving easily upon a hinge, enabli 
it to be raised or lowered at the pleasure of the man in charge, an 
thus immediately bringing the tub from the hold of the vessel 
into a line with the wagon standing close to the crane, and the 
chain running down lowers the contents into the wagon, where 
it is tipped without trouble or dust. No doubt the invention will 
eventually supersede the old plan of loading barrows, and wheel- 
ing them along planks, and then tipping into the waggons. 

Plans were also shown by Mr. Bates, illustrating his paper on 
** Underground Lead.” 


THE PROCEEDINGS. 
Mr. George Martin, the President, took the chair shortly after 
12 o’clock. 
The minutes of the last meeting were confirmed. 


NEW MEMBERS. 

Mr. e Steel and Mr. Cope Pearce were nominated to open 
the a pers, and on their return the president announced 
that the following new members had been elected:—J. T. Wight- 
man, Pontypool; W. Vivian, aye David Davies, Crumlin; 
Charles Gray, Mountain Ash; and A. Sutherland, Merthyr. 

THE PRESIDENT’S TERM OF OFFICE. - 

Mr. Bassett said he had given notice at the last that 
he should bring forward a proposition that the t 8 
pdrgrage for two years — of one. Bae reason for Yr 

t electing a president for one year he was removed as 
he became acquainted with the duties of the office. They had 








——— the matter before 

unanimous approval. Ha 

} tenes competent for them to decide 
erefore, moved that the president should in future 

for two years, 
Mr. Lionel Brough seconded the proposition, which was unani- 

mously agreed to, 

ON THE COMPARATIVE SYSTEM OF COAL MINING IN THE NORTH OF 
ENGLAND AND SOUTH WALES WITH RESPECT TO ACCIDENTS AND 
LOSS OF LIFE, BY MR. GEORGE BROWN. 


In this paper the writer proposes to investigate the causes of 
the greater loss of life in the collieries of this (South Wales) dis- 
trict as compared with those in the north of land, as shown 
in the Government Inspector's reports. He has taken the number 
of accidents in each district from these reports, which he assumes 
to be correct, and his calculations are either copied from or based 
uges ‘San, re wees ce Sanat stat t, from 
whence it will be seen that this district compares unfavour- 
ably with the north in the matter of accidents and loss of life. 
It will be observed that, irres ive of explosions, the loss of 
life from falls of stone and coal is greater in South Wales than it 
is in the north, and in mi eous accidents we also compare 
unfavourably; of these, in the writer’s opinion, certainly two- 
thirds are in the district what may be called tram accidents. 

The writer considers the great element of safety in the north 
to be the division of labour. Special men are appointed for 
special duties, whereas in this dis each collier does various 
kinds of work besides his legitimate business of coal-cutting. To 
a + extent he takes care of hi , whereas in the norti nis 

ety is cared for by a staff of officers whose special duty 1t is to 
keep the working Bac and, indeed, the whole colliery safe. 

e writer pro) first to give a description of the system of 
mining pursued in the north, and then to compare it and its 
results with the plan of working in this district. He claims to 
have a vet practical experience of the subject, as in the 
north he worked his way from a y ge to the management of 
extensive collieries, and he had the advantage of serving under 
some of the most eminent men in the north of England. As 
manager he has hai some eight years’ experience in one of the 
largest collieries in this district, and he claims, therefore, to speak 
with some authority on the subject, which he considers to be of 
the first importance not only to the owners, as a system of 
economy, but more especially as the prevention of acci- 
dents and loss of life. He will now describe the system as applied 
in the north, explaining that by the north he means Northumber- 
land, Durham, an‘ Yorkshire. 

The writer will now, as briefly as possible, call your attention to 
the difference of the two systems, that of the north and that of 
South Wales, beginning with the former. 

‘The staff of officers that is almost universally employed in all 
collieries in the north consists of overmen, back overmen, and a 
staff of deputies according to circumstances; master-wasteman 
and his staff of men; master-shifter, with his staff. The latter 
wasteman goes in at night, or fore shift. The wasteman gives 
his sole attention to the ventilation—in keeping all wind-ways in a 
proper state for the efficient ventilation of the working places up 
to the working ag ef or board-end stoppings, for which the 
master-wasteman is h responsi 

The shifter is in keep the working places free 
from falls, and renewing all timber and securing all bad stone from 
the ‘shaft to the working faces, for'which the master-shifter is 
held personally responsible. ‘the writer takes it for granted that 
the latter two departments have been in at night making all right 
for the next day’s work. ‘They have to see the overman and the 
deputies of the fore-shift, and report to him (the overman) the 
state of their respective departments. 
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Then the o ‘and half of the staff of his deputies come in 
at twoe’clook in the morning, iving the night report (we take it 
all is reportéd right); the depu then take to their respective 


districts, and thoroughly examine the whole, both as to ventila- 
tion and state of working faces, and the roads leading thereto ; he 
in his rounds sees where timber is wanted to secure any bad or 
unsafe stone, for be it observed he has al]‘pit wood to set in the 
places, and at times he can do some pressing work, such as setting 
doors, patting te brattices, &c., for all of which he is held person- 
ally responsib The time is drawing near when the collier is to 
come in, and he goes back to the station, after having seen all 
right in his workings. 

Then come the colliers at four o’clock, and he sets to his task of 
securely locking every lamp, and dispatches them to their work. 
The writer begs here to attention to the fact that not a boy 
has yet entered the pit; no boys are allowed to go into the face 
with a man on the ce of coal-cutting, and as he has his 
wages to earn solely by coal-cutting alone, a boy is of no use to him; 
he is so cae making coal ready, and ing vantage for his 
a 0 are to follow him. It will be here observed that the 
ore-shift men cut most of the coal, but the back-shift men fill 
the most ; they have only five hours out of the twelve to fill -_ 
and the back-shift have seven. All moneys are equally divid 
amongst the whole of the men in one p! every pay-Friday 
night, and the writer seldom or never saw a dispute on this 
point, 


All this time the overman has been very actively engaged in 
looking after all thi on the main roads from the shaft to the 
stations, to see that is in order for a regular start when the 
boys come in, looking to see if all horses are well and fit to go 
out to work for the day ; he likewise has a look at the furnaces. 

At a little after five comes the first carriage full of lads, composed 
of trapper-boys, drivers, and a ; and the overman dis- 

tches them as they land at the bottom to their respective places. 
The two latter know that wherever left off last night there 
they must start in the morning. The driver receives his donation 
of candles, if they are used; if not, he goes thro’ the same as 
everyone else in the lamp department, as to e ition, locking, 
&c. The door-boys the overman has-all set down where they are 
to go, and he sets them off accordingly. If candles are used where 
they are to keep their doors their parents may have given them 
one to set them to their doors and out again; otherwise they sit 
in the dark, no safety lamp being entrusted to one of those door- 
boys. By this time the deputies are looking out for their lads 
(pony putters) and door-boys, if any, and by the time they get into 
trim it is fast ap hing six o’clock. He has their work all 
placed, and everything in readiness, examines and locks lamps, 
and all is ready for a start, and at six o’clock the pit commences 
simultaneously—at the shaft and all other places at the same time, 
and with no culty to anyone. The writer may here state that 
tl e on-setters come down with the last of the , and if the 
under-viewer is coming down the pit he does so with the on- 
setters, after which no one is allowed to come down before the back- 
shiftmen comein. Atsix precisely the first coal goes to bank, and 
theday’s workcommencesand goes on without interruption until the 
back-shift comes in—one half the officers (the back-overman being 
the head) with half of the coal hewers. a few minutes are 
required, and a few more, when the fo tmen come out to 
ride, or go to bank; here the back-overman receives the report on 
the spot, and the state of the whole pit from the fore-overman. 
His attention is at once directed to any place reported that wants 
his services. The back deputy receives his report from his partner 
in the district he belongs to, and his attention is at at once 

i to any spot that is in want of his immediate attention, 
to 
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who have gone to work the moment the others left off “You may 


rT ‘locking and of have the cattle steamer, the excellently designed enginés of 
= ny acme ert es sae passed the station. Rew oll thie whic ich we illustentod last week, has foundered at sea, On Thurs- 
ths seamnslyt yeodndedaccheek Ol ie ee eee eg cd ohn with about 400 head of cattle, and 

of the day’s w so well and systematically is it done. ' The | several hundred sheep, met with bad weather soon after getting 
po pba may ta rest of the day up to six o’clock, to which | to sea. Some time on Thursday night she sprang a leak, and the 


hour scarcely an individual has left his work; but at the exact 
time everything is at once suspended all over oF ostomy is 
left in a state of complete order. Every one the next 
morning where he left off at night; this prevents confusion in 
every di t. 

The titer will here call attention to, the duties of the back- 
shift officers, who are at this time called nently into play. 
The back-overman sees that all horses ponies are y 
takeft into the stables by their ive drivers, and at the same 
time receives information if an: 


ott of the stations ; he then has to go and look after his ventila- 
tion, see that all doors and slides are closed, and then makes his 
way out of the shaft, where he sees the back-overman, and be ge 
the state of his district. Occasionally the deputies cannot get 
out in time; they may have drawing to perform. When this is 
the ease another deputy belonging to the nearest district goes to 
assist him, and sometimes they stop a hewer or two, as the case 
way be. Here you will observe that the deputies have all the 
back timber to take out, but the back overman is quite aware of 
this, as he traces all back pillars, and sees those timbers all taken 
out. When this is the case the back overman does not see those 
deputies underground, but invariably sees them when he comes 
home, and a general consultation takes place every night between 
overman and deputies, with the underviewer at their head, who 
arranges for the next day, according to circumstances, The writer 
may here state that the drawing of back timber is the most dan- 
gerous of the various important branches of the deputy’s occu- 
pation. The long-handled axe is here brought promptly into 
play in knocking the props out. This is considered extra work, 
and they are all paid so much per score, and they have all 
assistants to pay. It is of the greatest importance that those 
back timbers should be taken out as soon as_ possible consistent 
with safety both to the deputy and the safety of the working 
places. To the deputy it is of great benefit, as in case they let 
the timbers get far back, they have them to bring up to the 
working headings without any more remuneration, as to give more 
rice is considered to give a premium to negligence. Those tim- 
ners are used many times over, and the more handy they are kept 
to the face the less trouble it is to the deputy. The writer may 
here state that he has a lad in many instances to lead the props 
from the station to the working places for him, but this is not 
generally done. The deputy sets all aa and Jays rails ; 
he seldom or never consults the coal hewer when and where 
he has to put in pitwood, but puts it in if it is necessary. There is 
always a supply in the place, cut to the length, of new and of 
old props,:and where danger is apparent the man will not 
hesitate to go back and put in a few props to keep him safe, rather 
than be stopped by sending for the deputy; but when he returns 
he can tell directly there‘have been prdps put in in his absence. He 
examines them, and if not set right and in proper order he puts 
them so, as it is the duty of deputy to see that allis in ample order; 
it is to his benefit, and no inducement is held out whatever for neg- 
lect of a Again, he may have got a blower of gas, or by a f: 
an accumulation of gas in some of his pees he puts up the usual 
signals, cross-timbers, and all gas is cleared away at night. This 
is reported to the proper authorities, if a large quantity is gathered 
and any difficulty is in the way, and a conference is held with the 
underviewer, overman, and deputies, and the master-wasteman 
and master-shifter are sent at once to the spot to use means to 
clear it away. This order is given by the underviewer, and is 
attended to at once. The case must be very serious indeed if the 
manager is informed of it until all is cleared and right. To 
inform him before action was taken would, in many instances, 
lose much valuable time-—in fact, more time than would be actu- 
ally required to remove the evil, When all is repaired he is fold 
of the case, and he inay go and inspect the place, see what means 
have been adopted to accomplish this, and that all is right. At 
the sarie time he may point out how it might have been done 
otherwise, and does so carefully and plainly, and orders any little 
alteration to what has been done if needs be, but he never fails to 
say “‘ well done,” ‘‘ good,” &c. This gives confidence to all—to 
the manager, to see that he has such men under him that can and 
do fly to the rescue at once, and to the officers to see their prompt 
action has been successful and approved of by their superior. 
Such is the confidence of those officers (the deputies) that when a 
blower comes off, or a little accumulation of gas es place, he 
will not leave his district at night until he gets doors set, brattice 
put up, or whatever else is necessary, and clears it out, and then 
reports it when he goes home, or, if detained any length of time, 
the bank-overman is with him. If he cannot satisfy himself, the 
under-viewer, overmen, deputies, and all others set off to see what 
has been done, and if all is right when they go, what has been 
done is approved of, and the deputy commended for his prompt 
attention to matters dangerous. This gives an emulation to others. 
Fore-overmen and deputies are all alive to this the next morning, 
and the wastemen and shifter’s attention is called to it 
through the night. They have, on all occasions, such materials as 
pit-wood, brattice, canvass, or deal, and everything for the safety 
of life is in excess of the demand and kept on the premises. ‘ 
is the rule, and not the exception ; and it can be had on the 
shortest notice, even if he has to come or send to bank for it, but 
under ordinary circumstances he has always a supply underground, 
and it is not dealt out to him in begrudged quantities. 

There is no end of danger with half measures, and no end of 
cost, 8o that for the safety of life and also for economy half 
ineasures are the worst that can be adopted in mining, and of 
course in the North these things are not known, Is this a system 
worth adopting? ‘The writer thinks ‘it is. Where every 
material is dealt out with a grudging hand, and where confidence 
S a placed in the management Ly the owner, the system is 

acd. 

The writer goes on to speak of the importance attached to the 
situation of deputy, who is selected from gst the most intel- 
ligent, sober, and industrious of the coal hewers, and whose 
further promotion depends upon his acquirements. He must be a 
clever and quick accountant, or his further promotion is at an 
end, as the overman has all bills to make out for labour below the 
surface; and it depends on the spending of his leisure hours, 
whether well or ill, that the vital points of his future rests. At 
least, he has got the opportunity to do himself good if he will, 
which under the present system in South Wales the young man 


has not got. 
(To be continued.) 








Deata or Mr. Banpwry.--The. death is announced of Mr. 
Thomas Baldwin, of Philadelphia. Mr. Baldwin was one of 
the most celebrated locomotive engine builders in the States. 
He constructed the first model locomotive engine ever made 
in America, about the year 1829, and at the time of his death had 
over 1,000 men employed in his locomotive works. 

TI In Two HunDRED PLAvES or DectMALs.— The ratio between 
diameter and circumference of a circle was calculated, some few 
years ago, by Zacharias Dase, of Hamburgh, the German calcula- 
ting boy, up to two hundred decimals, as follows :— 

« = 3°14159 26535 89793 23846 26433 83279 50288 41971 
69399 37510 58209 74944 59230 78164 06286 20899 
86280 34825 34211 70679 82148 08651 32823. 06647 
09384 46095 50582 23172 53594 08128 48111 74502 
84102 70193 85211 05559 64462 29489 54930 38196 





FOUNDERING OF THE LaDYBURN SteameER. — We notice that 


water gained upon the vessel, drowning the cattle in the hold and 
putting out the fires. Another cattle steamer, coming up with 
the Ladyburn, took, her in tow, but after a while she was let 
crew being brought to the second steamer, she was 
seen to founder. All her cargo was lost. She was 
built on the Clyde as a blockade runner. The 
her hull was very bad; the rivet shanks, for 
many cases perceptible between the plate and t gle:iro 
wonder that, heavily laden, she leaked and wentdown, 


Tue ATLANTIC TELEGRAPH.—On the return of the’Great East- 
ern to Liverpool, Mr. Glass, of the Telegraph Construction Com-' 
pany, being le to meet the staff on board sequence of 
illness, addressed a letter to Messrs. ‘l'homson, Cann ' 5 
Clifford, ‘and Smith. He congratulated them ‘@mythe success of 
the expedition, and added :—‘* Most of you hayeJaboured with me 
mm the cause of Atlantic telegraphy for n 
looked steadfastly and hopefully forward te 
rived at now, and have with me made the ¢ 
tric communication with America one of 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions 
(We , pba mr of our 





BOARD OF TRADE BUMBLEDOM. 

Srr,—The publicly expressed opinions of a leading public man 
are public property. Sometimes they are of such a nature, being 
either so oeed or so original, as to call for public comment. 
This is just now the case in regard to the opinions of a Government 
ome age wer over ~— argues for good or oad is as Ara 

imi as the power of another great person—the imm 
Bumble —was untimited over *‘ porochial ” children. 

The officer I refer to is the general whose smallest command is 
law to that noble army of martyrs, the Engineering and Shipping 
Surveyors appointed under the Merchant Seamen’s Act. 

This general is not an engineer, and not being an —_ he 
holds (as his celebrated circular and your many able ers have 


.} shown) some views on boilers and boiler making and stay power 


as —- as they are startling, and as uncomfortable as they are 
nove 

As a private anyone has a right to hold unchallenged 
what views he seams If an Andamman islander abstains from 
proselyting, no one will quarrel with his ideas respécting dress; 
but if he were to take upon himself to lead the fashions in Europe 
his conduct would fairly create surprise and be open to remark. 





tions of your lives. ‘The number of difficnities 
ments we have experienced and surmounte pees se own 
only to ourselves ; but it is cheering to fas -pe, now that each 
of these strengthened our confidence in and ‘our faith in 
ultimate success. ‘the unrivalled experience and sound practical 
knowledge, the consummate nautieal skill, and profound scientific 
acquirements you possess collectively, are hissed fully recognized 
by your countrymen.” ‘This eulogium was afterwards sent to the 
daily papers for publication, so it may be as well to point out the 
fact that neither the writer nor any of the other gentlemen named, 
except Prof. Wm. Thomson, had any stake in the Atlantic tele- 
graph before the spring of 1864. The ‘many long years” when 
accurately measured are just two years and a half, out of the 
twelve years that the real founders of the Atlantic telegraph have 
laboured at their task. Before the spring of 1864 the contractors 
were simply employed by the Atlantie telegraph Company, who 
took all the responsibility, to make such lengths of cabie as they 
ordered, and paid for handsomely. In 1864, the undertaking 
being at a very low ebb, Mr. Cyrus Field again came to England, 
and induced Mr. Thomas Brassey to make one of ten to subscribe 
the necessary capital to lay the cable ; he afterwards induced a few 
others to join, and once more the scheme begantomove. Alto- 
gether, however, only £285,000 out of the £600,000 said to be neces- 
sary was sub#eribed, and then the cable makers took up the rest 
of the shares thémselves, the amount being £315,000, but on the 
other hand they of course received the contract for the work. The 
total amount expended on Atlantic teleprephy from the first to 
this day is about £2,500,000, Had the cable of 1865 been laid, the 
contractors would have been free from the responsibility they 
incurred ; but as the cause of the failure of that expedition is not 
publicly known, and a great deal that took place has been cv.- 
cealed, as will be proved should the suppressed official report of 
the proceedings by the engineer to the Atlantic Telegraph Com- 
pany be published, no credit for taking much of the responsibility 
of the last expedition can be claimed by the contractors. ‘The 
expedition of 1865 failed, the contractors gave the public theirown 
version of the facts, in which the use of the chain stopper among 
other things was concealed, and the true history of the expedition, 
officially written for the Atlantic Telegraph Company, was sup- 
pressed, and refused to the shareholders when they demanded its 
production at a general ting of the Company. Reviewing the 
whole history of the Atlantic telegraph, the fact is clear that no 
dozen men connected it have done so much to complete the 
work as Mr, Cyrus W. Field, who is now out of the reach of public 
congratulations, bei employed in American waters in overlook- 
ing with his own eyes’ the laying of the different short lengths of 
cable necessary to keep up uninterrupted communication be- 
tween. Newfoundland and New York. His great labours are 
fortunately well known to both the English and the American 
Governments, and especially to successive first Lords of the 
Admiralty. Next, Professor William Thomson, of this country, 
has taken a very active part in the enterprise from the al- 
though he expressed strong disapproval of the first cable ordered 
by the Company. When that cable was coiled in the Niagara and 
Agamemnon not a message could be forced through it, and Pro- 
fessor Thomson’s electrical knowledge was called into requisi- 
tion to devise a method of making it transmit messages. The 
deep mathematical and electrical knowledge of Professor Thom- 
son as consulting electrician have made him on all matters of 
difficulty the mainspring of every expedition, the brain governing 
the whole when any hitch occurred in-the ordinary cable-laying 
operations. [n later expeditions he has been well supported 
by his equally clever colleague, Mr. C. F. Varley, the two of them 
together inventing the new sending apparatus, the only great 
scientific discovery connected with the Atlantic telegraph. Mr. 
Glass and the Construction Compary supplied much of the capital 
for the expedition of 1865, but refused the newspapers admission 
on board during the laying operations, and published accounts 
praising themselves and their subordinates, who really are very 
good and experienced hands at the mechanical work of laying 
cables, Two years and a half of such labour do not entitle them 
to put forth exclusive claims to the honour of establishing 
the Atlantic telegraph, especially when several of the directors of 
the Atlantic Telegraph Company and a few other gentlemen 
have devoted greater energies and abilities to the undertaking for 
twelve years. The Times quotes a paragraph from another 
aper, to the effect that national honours are about to be con- 
erred upon the leading founders of the Atlantic telegraph, and 
the names of Messrs. Canning and Anderson are suggested. 
Should it be decided to recognize the contractor’s staff, it is as 
yet impossible to say much for or against the above possible 
selection, and the Crown should take no active steps in the matter 
without being first placed in possession of the official history of 
the expedition of last year, now in the hands of the Atlantic 
Telegraph Company. It may be that some of the doings on 
board the Great Eastern are recorded and severely censured in that 
historical document, so that care should be taken to first obtain 
possession of all the facts, and not hastily to take any step which 
in future years may be proved to be injudicious, and calculated to 
bring honours conferred by her Majesty into contempt. No 
doubt all the facts will be obtained and fairly considered, before 
any active steps are taken. As Mr. Cyrus Field will receive large 
honours in America, no doubt it will be a matter of considera- 
tion whether the gentleman, whose claims unquestionably 











stand far ahead of all others, shall also receive honours 
at the hands of his country. Mr. Field himself is noble 
enough to be above ali national jealousies and prejudices. When 


the first Atlantic cable was laid, he heard that demonstrations in 
honour of himself were preparing in New York, so he telegraphed 
as follows to the British Admiral at Halifax :—*‘ I should consider 
it a very great personal favour if you would permit the Gorgon, 
Captain Dayman, to accompany the Niagara, Captain Hudson, to 
New York. English officers and English sailors have laboured 
with American officers and American sailors, to lay the Atlantic 
cable, ‘they were with us in our days of trial, and pray let them, 
if you can, share with us in our triumph.” The English officers 





were, in consequence of this message, permitted to go to New | 
York, where they were treated in all respects like their American 
fellow-workers, and presented with golden medals by the citizens. 
Has any Englishman connected with the Atlantic Telegraph up- 
lifted his voice in a similar way to our Government, on behalf of | 
os and chief founder of the Atlantic Telegraph, Mr. Cyrus 
Field? i 


And so when an officer with almost unlimited power over the life 
and limb of the subject expresses, and goes out of the way to 
publish and disseminate opinions, those opinions cannot fail to 
excite attention, and if they should run counter to the every-day 
experience of everybody else, and to the very elementary principles 
and practice of the science or art on which he is enlarging, they 
cannot escape—and it is necessary for the safety of the public that ~ 
they sh not escape—anxious and careful criticism. 

From the literary efforts of the Surveyor-general, referred to in 
your leading article of last week, and from the ideas he delights in 
propounding, it is clear that his views alike call for comment and 
command dissent. 

His subordinates—the privates of his army—the surveyors, who 
do the real work are practical men, and they must be placed in an 
awkward position. ‘‘hey must be like Primitive Methodists, con- 
strained to “sit under” a Roman Catholic Archbishop. They 
cannot, as engineers, pass an imperfectly stayed boiler simply be- 
cause it will stand a certain pressure under the pump. ‘That 
would go against the articles A their belief and against their con- 
victions, and would grieve them sorely as Methodists. But as 
privates under the general, as members of the Archbishop’s flock, 
what must they do? If he tells them, “‘ Iam the Surveyor-general, 
I am your yas bet Bom and leader, do as I bid,” can they refuse ? 
They dare not. There is sueh a thing as excommunication. It is 
the old story of two masters~either they must cleave,to stay power 
and reject the views of the Archbishop, or they must obey the 

rchbishop and despise stay power. 

There is arising out of the explosion on board the Talbot a very 
strange spectacle—one that bears with it promising significance, 
and one that leads such an unbeliever as I «in to hope that day- 
light may, at a period not altogether remote, and perhaps within 
the time of my youngest reader, find its way into: the brains and 
illumine the senses of the Board of Trade at Whitehall. The 
report you have published is a most healthy paradox. Is it not 
written in the bull of the Archbishop *‘that stays are as nothing 
in a boiler,” as chaff before the wind? And does not the report 
show that the boiler burst for want of stays. 

But the healthiest sign of all, the sign that denotes that the 
dawn is appearing over the black darkness of the thick night, is 
that such a report could find its way into the inner recesses—the 
holy of holies—of that awful department. I learn that by some 
mischancve the explosion took place in the absence of the general 
from home; whilst this is a breach of discipline wholly to be un- 
pardoned, it has been the means of giving the public the benefit of 
the opinion of the chief-surveyor, Mr. Robert Galloway, C.E. 

The fright and bewilderment in Whitehall on receiving it can be 
imagined, but it cannot be described. The president’s horses have 
been laughed at. Somebody has contradicted the Archbishop. The 
report is like one of Luther’s sermons among the priests. What is to 
be done? Will they go through the process of trying to form new 
ideas? Can they stand such an effort, or will the Archbishop return 
and tear the report asunder, and quiet the alarm with non-possu- 
mus? ‘*Stay power is nothing but a snare of the devil, stay power 
is nothing.” 

While the leaven of common sense contained in Mr. Galloway’s 
report is fermenting in Whitehall, and while the Archbishop is 
settling the question of heresy within the pale, the conclusion to 
be drawn by outside heretics is, that asthe boilers of our passenger 
steamships are weighted according to the pressure they will bear 
under the pump, and not according to their strength, Providence 
must be the especial protector of others besides sailors and young 
children, A. Z. 

Hyde Park-square, W., 24th Sept., 1866. 








THE EXPLOSION ON BOARD THE TALBOT. 


Srr,—On my return home I find your paper of the 14th instant 
containing an article calculated to injure me in the estimation of 
the public. 

My manager, Mr. Martin, has correctly stated the matter in his 
letter of the 18th instant, and I must ask you to publish his letter 
with the declaration of my foreman boiler maker, Mr. Vernon, 
and also my present letter. I must also request you to withdraw 
your remarks in the editorial article of the 14th instant, where 
they refer to me personally, and where they do not agree with 
Mr. Galloway’s report. 

In Mr, Galloway’s report he states that “‘ the plate-stays appear 
to have been an after thought, as they are not shown in the original 
tracing.” The original plan now in my possession shows a line of 
bolt-stays 17in. from the bottoms of the boilers, and about 16in. 
apart, but, on account of the bevel of the inside plate at this part, 
plate-stays were substituted with the knowledge of the inspector 
> ta by the owners to examine the boilers whilst in progress 
of being made, ° 

There was no great difficulty in removing scale from the top of 
those plates as man-holes were made in the bulkheads of the vessel 
opposite those in the boilers. 

Mr. Galloway has been grossly misinformed that the removal 
of the stays was carried out with the consent of myself and my 
foreman. . This is not a fact. At the last surveys, Talbot, 23rd 
March, 1866, and Shelborne, 12th June, 1866, these plate-stays 
were in their place, and were since removed without the sanction 
or knowledge of myself or my foreman, and neither I nor he have 
had any opportunity of knowing anything of these boilers since 
the above dates till after the accident—as I believe all repairs 
and alterations to the machinery of these vessels are done by the 
servants of the owners at Morecambe and not in Belfast. 

Belfast, 20th September, 1866. Victor CoATEs. 

[We must observe that Mr. Galloway’s report never stated that 
the plate stays were removed with the knowledge of Mr. Coates; 
but rather that of his foreman, whose declaration we have pub- 
lished. We readily withdraw any supposed imputations, direct or 
indirect, against Mr. Coates ; all the more so as our remarks were 
directed against a system which is bad, not because Mr. Coatesis 
connected with it, but in spite of so r table a connecti As 
regards the absence or presence of stays in the original design of 
the boiler, that is a question of fuct that we cannot yet determine, 
The Board of Trade have sent us fac similes of the tracings that 
accompanied Mr. Galloway’s report ; and on these tracings, and on 
Mr. Galloway’s report, we have founded our remarks. If there be 
error anywhere it is with the Board of Trade Inspector, and not 
with us. We have written bond fide on that document upon the 
assumption that it is correct, We are most desirous of doing 
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building with screw 





readers, it is certainly not from the want of effort or desert on 
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justice to Mr. Coates, lip will cial en 0 etn fe doned. In the face of the ‘we have at our command, | some solution. But how grievously have we been disappointed ! 
design, with the date upon it, we will give him every | which is equivalent to, built the bridges ourselves, | The phenomena which he, “for want of a better term,” calls 
he may desire.—Ep. E. we adhere iy to the we have expressed respecting the Pe 9 may! ” were the earliest ob- 
sihioe wast coterie iuiwe donot build the | Mr Latimer Clark upos I ie of underground re —s 
— “CAST IRON ABUTMENTS. item as must enter into 5. we do not . Latimer upon 0 
Srm,—In a leading article in your paper of the 14th instant on | abutments and wingwalls bridges in the style and an are in the latter 
the merits of my invention, in justice to and your readers | of London or Waterloo Bridge. e repeat that an pee pore ngs to the experimental committee of the 
1 caunet alow coqen et tho: stetqmente Shares. Bam © fe un. c 8 a bee Welbon ke Rd 5 says, p. 17: po pee 
tradicted, inasm: variance with circumstances, £400. own | men return current great power 
ia eee ne oxi them built by dozens, of limestone, and with coursed rubble in| with the earth, diminishing instantly ty « more moderate chs 
Acknowledging the logic of your opening paragraph, and hoping | the ents, for £350. We | receive s pi racter, e a second 
that I may net be lad. tate the error of cya @ particulari ad | railway bridge in 24ft. em! which an assume a y, forming well defined 
uni I will, if possible, try to analyse the difficulties and | approaching to 1,000 cubic or brickwork coul epot, which is perfectly wala ee conan every 
clear up the doubts there expressed. I do not presume to claim | be found, in mind it is not to have foundations 24ft. oxperimtitt + may have h the pulsations 
any originality in using screw piles for foundations, but, at the | deep. We have pleasure in into the estimate and whet nouaid the current 08 
same time, the superstructure on my principle being of such a | giving the results to our readers,- -Ep. E. with mity to n key bé depressed but a short 
light nature, does not require the number of piles that would be time, 00 imran o> charg line wire fully, this node appears 
necessary if a mass of masonry had to be supported—then making MONITOR ENGINES. sooner after contact with earth, even down to one-sixth of a 
the piling even more expensive than concrete or other foundations. Sir,—If the confident yim y 4 of your New York corres- | second. When the current was held on’ three seconds ins 
we are to take the number of bridges at nt built and | pondent, James E. Watts, should fail to provoke a smile among | of the node appeared after, six-tenths of a second, and 


piles as any guarantee of their efficiency, we 
need look no further as to their gaining confidence wit the 





ng , and, therefore, do not admit that their use is so limited 
as you wish to t. My method is applicable to foundations 
of any depth, Lecontend that 24ft. is not an extreme case. I 


have seen several, bridges recently constructed on the Thorne 
Branch of the Manchester, Sheffield, and Lincolnshire Railway, 
with a depth exceeding that, and in boggy lands it is seldom you 
get to a good bottom with less. You say that the abutments 

‘violate two conditions, whose fulfilment is indispensable in all cases 
where the solid is replaced by a superficia] form; one is that the 
hollow or superficial substitutions must enclose a space, the other 
that it must have a frame or stiffener, the number depending upon 
the extent of the area.” 

Let us see how far I carry these two principles out. In looking 
at the design closely you will see that over each pile there are 
carried up two large vertical flanges, these forming of the 
plates, and being well bolted to the piles act, instead of to the con- 
tinuation of the pile—which theory you acknowledge would have 
been perfect. Not only does this form one continuous pile, so to 
speak, but at every horizontal joint the webs are assisted by the 
wepod the Imphioolintieier yllace o oot teliy madectend., ‘Trap 
use of the e P is not fully unders' e 
they carry the main girders, but this is only part of their 
duty; aye | great vertical stiffness and solidity I make use 
of them in the following manner:—The plates forming the face of 
the abutment have not only the webs spoken of above, but also 
inain horizontal flanges; these act as girders, which have their 

i on the pi At the intersection with the main 
vertical flanges they have also ties, so that, unless the pillars came 
over bodily, bringing the wingwalls with them, the face could not 
panty give way.. Again, not only are the plates framed, but 

ve at the back webs or stiffeners proportionate to the strain 
which they have to bear; also the ornamental moulding at the top 
is cast with a stiffening flange continuous from one pillar to the 
other, to which the plates are bolted; this also acts as the top main 
frame and girder. 


As the pressure on the tie-rods is always in one direction I cannot 
see the necessity of adjustment. 

As to cost I contend that masonry or brick abutments for a 24it. 
bank with wing walls could not be built for £800 under the most 
advantageous circumstances, for there would not .be less than 
1,000 cubic yards; and say, even in London where bricks are not 
difficult to procure, could not be built for less than £1 per yard, 
saying nothing of the ashlar to make the bridge presentable. 
There is no difficulty in connection with skew bridges; the relative 
value remains just the same with masonry, either square or skew. 
I do not think the present form the best to display the advantages 
to be gained by the substitution of iron for stone. I propose to 
make the face of the abutment segmental, the thrust being taken 
by the pillars, which are again tied to each other. Engineers are 
well aware how efficacious the system of plating is when carried 
out in large water tanks, and I cannot see how so much difficulty 
should arise in adopting a similar system to contain a substance 
which has so many advantages on its side. 

In conclusion, taking the case where my design would be most 
desirable, we have no cofferdams, no obstruction to navigation, 
easiness of construction, shortness of time occupied in building, 
general appearance, cost, &c. 

The inventor cannot he!p thinking that with a few modifications 
dictated by experience, there will not only be a saving in money 
but a step in that vast field of improvement, where a light and 
elegant structure will take the place of a ponderous and unsightly 
mass of bricks and mortar. W. D. Roporuam. 

D ster, September 24th, 1866. . 

[Mr. Robotham has not been satisfied to rest content with con- 
troverting in our pages the opinions we lave éxpressed regarding 
the merits of his invention; on the contrary, he already criti- 
cised them in another journal, and thereby deprived himself of all 
right to demand the insertion of his present letter. Nevertheless, 
as our desire is that those whose names or whose inventions may 
chance to be mentioned in ‘!'HE ENGINEER, should not only be 
treated with strict fairness and impartiality, but that they should 
feel that they are so treated, we give Mr. Rol a place in 
our columns. His letter we have carefully perused, and we have 
yet more carefully reconsidered the opinions we expressed in our 
article of the 14th, but we see nothing to induce us té alter the 
views put forward therein. Mr. Robotham differs with us respect- 
ing the extent of the demand for screw piling and foundations 
24ft. deep. We sincerely wish, for his sake, that he may find the 
demand much greater than we believe ourselves warranted in 
stating it to be. Returning to the principle of the design, we are 
still at variance with the inventor. “We cannot accept the flanges 
which are for the purpose of bolting the cast iron plates together, 
or for stiffening them, as equivalent to a framework of uprights. 
It must be borne in mind that large cast iron plates cannot be 
formed like wrought iron ones having merely a superficial surface; 
it is indispensable to cast stiffening flanges upon them. We can- 
not for a moment admit that the vertical flanges on the plates are 
tantamount to mares the piles up to constitute a framing, as we 
propose. It is evident that, had Mr. Page considered this arrange- 
ment would have answered in his constructions, he could have 
effected a large saving by adopting it. Our correspondent cites 
water tanks as an example of the successful application of the 
plating or casing principle. We have put up cast iron water 
tanks over boiler houses, but they were carried by longitudinal 
wrought iron girders running from wall to We never knew 
a case where the flanges of the plates acted as girders in supporting 
the tank. We submit, moreover, that there isno am 
water tanks and Mr. Robotham’s design. The success of the prin- 
ciple applied to water tanks is undoubtedly due to the fulfilment 
of the first ‘‘ condition ” laid down by us in our article :—‘* One is 
that the hollow or a substitution must enclose a space.” 
We are greatly indebted to our correspondent for quoting an 
example which so admirably proves the correctness of our views 
on the subject. Did Mr. ham’s design fulfil this condition 
we should have nothing to advance against it, theoretically con- 
sidered, but unfortunately we have de: itdoesnot. We 
will allude here to a point which deserves notice: The rigidity of 
the “‘cast iron abutments,” and in fact their whole stability, 
os nm. the joint action of cast plates and wrought iron tie- 

It been indisputably established by numerous failures 
that combinations of cast and wrought iron constitute bad engi- 
neering. Many of our readers will carry back their memory to 
instances of early railway bridges which were constructed on the 
combination system and broke down. It was a favourite idea 
with engineers at one time of attaining to large with cast 
iron girders by the aid of wrought iron rods. It was not until 
several serious accidents occurred that the idea was totally aban- 








your 
the of that minute luminary to be thus facetiously distin, 
To recall to the recollection of your readers the main points of 


the controversy, about kids Mr. Watts writes, I may state that Le 
t there 

cylinders of some of the itor engines than there was in thé }’ 
inon, 


Mr Isherwood ‘ore condensation in 

cylinders of other engin: partly to a loss of 
heat through the trunks, pe Fm bende circumstance that the 
bottom of one der was placed against the bottom of the other, 
whereby the cylinder filled with steam ‘was cooled by the contact 
of the cylinder open to the condenser. To this hypothetical objeo- 


pressure required 
packing tight generated sufficient heat to raise the rubbing surface 
to a higher temperature than that of. the steam, itself, so that.a 
piston rod or trunk might superheat the steam instead of con- 
densing it. It was also stated that as the cylinders of steam en- 
gines were kept as hot as the steam which entered them, there 
could be no sensible transfer of heat through the oe po or 
double bottom of the cylinder, such as Mr. Isherwood had assunted. 
In yoo of the 22nd June last, I pointed out the fact’ that 
the results'of Mr. Isherwood’s experiments in no way justified 
the conclusions he deduced from them;; nevertheless, on the slender 
basis of these untenabl lusions he rested the very unwarrantable 
dogma that such engines were quite unsuitable for the use of the 





United States navy, and his lieutenant, Mr, Watts, re-echoes this 
sentiment by that “‘it is doubtful if. ever, high speed can 
be obtained with engines of this type;” and your readers will see 
that instead of ing his remarks tothe matter in hand, he 


wanders over the whole surface of marine engineering, as con- 
nected with Ericsson, to seek océasién for animadversion. I was 
long since informed that a personal animus was at the root of 
Mr. Isherwood’s pee antipathies in this'mat‘er. Never- 
theless I should have scrupled to refer to the rumour but for the 
corroboration afforded by Mr. Watts’ letter, which is that of a 
rash and heated partisan, who, while incapable of aiding the cause 
he su by - (ued of argument, damns it beyond repair by 
revealing too mu 8. . 

Of the heating action of piston rods and trunks from the frie- 
tion of their packings it is needless that I should say anything 
after the disquisition which Mr. Rankine has published on that 
subject. But I may expend a’ few words on Mr. Isherwood's 
other dogma, the loss of heat ted from one cylinder to 
os other. On this topic Mr. Watts complacently discourges as 
ollows :— 

“While steam is at the inner end of one cylinder the inner 
and contiguous end of the other cylinder is open to the con- 
denser. course in one part of the cylindrical casting there is 
the température of the boiler steam, and in the immediately 

jacent part there is the temperature of the condenser.” : 

ow so far is it from being a matter of course emghndy yr 
ture of the cylinder when opened) to the condenser should to 
the temperature of the condenser, that any such assumption is not 
only untrue but absurd. In every condensing eg <4 e cylinder 
is opened to the condenser at yf stroke, Mr. Watts 
mean to maintain that the cylinder falls to the temperature of the 
condenser every stroke ?* If so, what is the benefit of a separate 
condenser at all? Was not a separate condenser introduced to 
enable the cylinder to be kept hot and the condenser cool? And 
if the cyli is kept hot, how can it cool any other cylinder of 
about the same temperature with which it. may be in contact? 
A similar di to that which is imtroduced into the 
monitor ine exists in all common engines in the shape of a 
piston ; did Mr. Isherwood ever object to the use of ordinary 
pistons on the ground that any considerable quantity of heat was 
transmitted through them? Mr. Watts, indeed, says that al 
heat may not be conducted through the double bottom of the 
monitor, cylinder, it will be radiated. But where is it to be 
radiated to? It radiated to. the inner surface of the empty 
cylinder, will not that hot surface radiate an equal a of 
heat so that, in fact, there will be no loss at all? 
the heat will travel endwise through the metal of the pipes,and 

to the condenser. But this species of conduction is small 
and slow-—it exists in all engines; and if we accept the Isherwood 
hypothesis that the cylinder with the steam in it is materially 
hotter than the empty one, then the longitudinal conduction must 
be less in the monitor engine than in any other, as the heat, or 
part of, it, has to pass along the metal of the empty cylinder as 
well as ‘of the full one before the condenser. If anything 
tangible can be said in vindication of Mr. Isherwood’s hypothesis 
it is very desirable that we should know what it is; but if he is 
wise he will reject such advocacy as that of Mr. Watts, which is 
at once weak, wordy, and incandescent. JOHN Bourne. 
ON CERTAIN PHENOMENA IN CONNECTION WITH THE ATLANTIC 
CABLE, a 

Srr,—In the absence of all reliable and authentic scientific data 
from the constructors and nurses of the Atlantic cables any waifs 
from the ocean are acceptable, and on seeing in your ~—~ of 
the 2ist inst. a copy of-a paper read at the British i 
meeting at Nottingham, by Mr. Varley, with the title that I have 





rn eg ap all practical a. 
are few men who have more opportunities of acquiri 

ting the ical results of theoretical deductions of i 

ws of the transmission of currents through long submarine 
cables than the able writer of the above paper, but it must bead- 
mitted that there is ‘no electrician who has oécupied the be 
prominent position who has given his information to the scie : 
world, or who has done so little to advance our theoretical know- 
ledge of the intricate laws of d. ic induction. {t is known 
that his system, the joint invention of hiniself and his admirable 
coadjutor,, Professor Thomson, for increasing the of working, 
is a failure, and that it is su leated by open is said to be 
marvellous in its results, and to produce a speed of working.equal 
to that of our long land wires, viz., about eighteen words per 
minute. Nevertheless it wad hoped that ina read before 
such a distinguished assembly of savants as the Association, 
he would have published something new, and that some of those 
problems which fill every “ mind would have received 


7 7 
* It is indisputable that the x of the vapour within the cylinder 
falls to the same temperature as that the condenser, and it is merely a 
question of time whether the metal of the cylinder shuli fall to the same point 
or not. Aqueous vapour is an admirable aml there is more force in 
and less value in the condenser, than our cor- 
it deserve all the hard things 
Mr. Bourne says of him.—Eb, E. 
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Prof. it to its true 
biscomaneay between ditfe- 


who attributed 
gy ia elect i y 


rent por of the coil, ena are, therefore, 
well and may be predicated of any cable. ‘They certainly 
do not require the anomalous term _ waves” to be 
appli an 





them. tA 
The lattér portion of oa is, I scarcely comprehensible 
without the.aid of a diagram; but if ts iotenteaoglosed to replace 





the testinig Of resistance by the'direct n of constant coils, 
by the measurement of indonstant po’ I much fear that its 
presuméd simplicity will yield to its evident ; 

ing actually novel in this except the narra- 


axperiment ‘a Leyden jar, and this 
on is in nd wa: enalagees to Mr. 
Varley’s momentum wav is principally due to that peculiar 
action ulled absorption, peat Ry al has made no allu- 
sion. How many facts are conn with the Atlantic 
cables would be interesting to the scientific world, and 
! about which such a strange reticence is maintained? The velocity 
of the wave of transmission, ‘the time of} charge and discharge, thw 
amount of absorption, the’ truth of Thomson’s formule, the 
rapidity of ing, and many others—fagta which should be as 
well known as those constantly poured through the cable when 
being laid, viz., that of Mr, Glass being managing director of the 












Telegraph, tenance and; Construction Company, and Messrs, 
Canning’ Clifford his engineers. LECTRICIAN, 
. 866. 





September, 23, 1 
’, LONDON TO BRIGHTON, 

Sir, ~I# it’ too late even how, ab esne of “Peath Ou eeaitiened 
to Brighton, for the London, Brighton, and South Coast Railway 
Compatiyito do what they tight to have e before this, and 

of 


thus have, their rivals out of. the ‘namely, to obtain 
the e what the London and North- 


wers : {h 
Western ‘ have done on a of their system) to 
lay down tional rails ‘from London z Brighton. For, on 


loo at the h impression of the 24th August, ° 
whieh & the gr eradidiite and tunnels on the existing ani 
TO} 4 to ow it would. be far less expensive, pro- 
bab 'y, ty; double the direct, line to Brighton with a prospect of 
better return to the share! ey to make a ~~ y ey rn 
loi route, stee 1 r and more tunnels, ugh « 
count porte thinly po that traversed by the present 
line. ‘How soon, or rather how long a time will elapse before the 


insolvent Chatham and Doyer line, and partners the South- 
Eastern, with £100 shares selling uncer £70, are able make their 
Lewes and Grinstead line ? ' . 


By laying'down two more lines of rail on the present Brighton 
line, except atthe tunnelé,‘at the onset, tle Company would be 
able to work a much largeramount of traffic than they cau 
possibly do at'present. They have only one pair of rails for their 


ex) exoursions, trains, and goods 
trafic, the ‘local trains to Byte eal Oroyacn; and then, 
also, is the large Dover and ing traffic of all kinds to 


be worked onthe same rails to Redhill Junction. Taking these 
facts into ¢onsideration néed anyone be surprised at delays aud 
accidents occurring? —the wonder is that they do not occur 





far Pebagr: ‘under or Fs Let us nge san <8 
Brighton Compan i own interests an’ e safety 
and comaubanes of the public, as soon as possible lay down adii- 
tional Hues as far as Redhill, unction at least. 

Some years ago the wri informed that the Great Northern 

i Company had ; their line 
ti ut, in case it snout be so as to have the means 
of running their fast and slow trains on metals, and thus 
be enabled ‘to develope a eipr bong goods traffic to a greater 
extent than can possibly bé done on ‘the ordinary system. 
Observing the enormous h in of London and 
many of tli¢ manufacturing railways must be made 


tres, like the spokes of a 
wheel, or else the existing lines must be doubled for a great 
portion of their if not the whole of it. "The proper eystem 
of laying down all future lines in populous tries would seem 
to be to copy the growth of & 1 the trunk four lines or more 
wide, further.off the terminus tee fines and the branches, or the 
extreme points of the line, in sparsely and agricultural 
districts single lines and saameye. nder correction from 

thing of this asa 





rectical some system of railways for 
India, might be. ‘ked out)as the traffic developes itself to great 
advantage. é four-line system seems imperative where two 
great companies use the same for any distance. Observe ihe 
experience of the Midland ‘the. North-Western and Great 
Nose mie » South-Eastern, eierwise o- are 
certain to it. feo > oe 

18th September, 1866. 

eaitica j s tau Lytle 
~ } . wed 7 Te r 
A CANA A0R088 THE Istauvs or Darrey.—On the proposition 


of the President Mosquera ie ea sronesicn has been 







nted “The. egucnnna Mane Repco Thon - 

rien. con j , Tho 
Page, C.E., and Viee-Admi ; snong other atipule- 
tions the concessionnaires arg, vern- 
ment will tee the new of which the 
canal wi of the United 
States of Columbia will, on the same guarantees 
from the and other govern- 
ments. The tion ires is based on 
the most in ’ ge ern surveys and 
reports that from time to time been to this im- 


t question. There ‘ pending with the 
laa Sr is vag L peer fie 
of lands, that the enterprise may extend 


colonisation, 
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TO CORRESPONDENTS. 


sary engraving, we are compelled to postpone 
publication of our fourth paper on “ The 
London.” 

T. T.—Great George-street, Westminster, 

T. 8. AND CO. (Fenchurch-street).—A letter lies at our office for these corre- 


spondents. 

R. H. T. (Sunderland).— We have received the drawings, and shall make use of 
them as soon as possible. 

ERRATUM.—/Jn our last impression, page 220, first column, line five from top, for 
75 ib.” read “100 lb.” 

T. H. D.—Let S = span of spring in inches; B = breadth of plates in inches; 
T = thickness of plates in sixteenths of an inch; N = number of plates; L = 
safe load in tons, Then L a ® TN ang xy = 38h, 

13s BT 

ENGINEER.—It is better that the area of the steam pipe should equal that of the 
port, but not necessary. You cannot superheat your steam with safety as you 
propose, as the tube will become'red-hot in all probability, while the engine is 
standing. By protecting it with a coating of fire-clay, however, you may be 
able to effect your purpose, provided care is taken to have a al§ght current of 
steam always passing through. 

ACONSTANT READER,—Let W = breaking weight at centre of beamin cwts. ; 8 = 
span in feet ; D = external diameter of beam in tates; d= internal diameter 
in inches. Then, for wrought iron, W = 18 yee. The beam will carry 


twice this load if the weight be distributed. The load includes the weight of the 
beam. 
8. F. J.—Profe ine states that he found the consumption of fuel on board 


fessor Rankine 
the Thetis, to be as little as 14 1b. per indicated horse-power per hour. The 
i on the consumption, 


Water Supply of 








pounds 
~horse power exerted for one hour represents 1,980,000 foot- 


answer in practice, we believe. You cannot have a much better book than Binn 

Geometrical , Parts I. and II., which you can procure through 
bookseller for a few shillings. 

M. K. A.— You will be quite safe if you make your nut or tapped part 1°6 the 

diameter at bottom of the square thread. A little consideration will show you 

i into t sec- 


a ; 
tion of the threads. The area for any depth of rest with a thread is 
simpiy w 4 h, or the periphery multiplied by the given weight, A look at any 
square thread will show you that the section in this case is one half, or ge @ 


You will weaken the rod much less by making the thread shallower ; but sup- 
posing good adjustment—no side strain on the threads—the conditions are the 
same, 





DE WITTS’ INDICATORS. 
(To the Editor of The Engineer.) 
SIR,—We will thank you to inform us the address of a maker of De Witts’ 


cators. 
Edinburgh, 21st September, 1866. R. B. AND Co, 





DISC ENGINES. 
(To the Editor of The Engineer.) 

Stn,—We wish a disc engine repaired, originally made by the Birmingham 
Patent Disc Engine Company, on Davies’ patent. Can you or any of your 
readers favour us with the address of any makers of such engines ? 

Leven, 20th September, 1866. H. B, AND CO. 





LARD-OIL PRESSES. 
(To the Editor of The Engineer.) 
StR,;—Conld you, or one of your correspondents tel! me the name of a maker 
of the coarse flannel cloth used in the taliow and lard-oil manufacture ? 
Manchester, 24th September, 1866. i. 


CAST IRON BOILERS. 
(To the Editor of The Engineer.) 

§IR,— Can you or any of your correspondents inform me how to remedy the 
following defect in a boiler of cast iron? I find that aftersome months’ use 
the water is still impregnated with a deposit of red rust, although it has been 
cleaned out almost every week to try and remedy it. The singular part of the 
matter is that anether boiler of the same description, and fed with the same 
water, is perfectly clear and fit for drinking purposes. Whatis the cause of 
the defect complained of, and how can I obviate it? AMATEUR, 

2ist September, 1866. 








SCREW CANAL BOATS, 
(To the Editor of The Engineer) ; 
8IR,—If you or any of your readers could give me some information on the 
following points I be much indebted to them :— What is the effect gene- 
the bottom and sides of a canal? The 
will depend 


canal is an embankment. Does the 
and wear away the sides? I do not ask for any theoretical or 
opinions, but as there are doubtless among your readers and contributors 
gentlemen who have practical knowledge on the subject, a few lines from them 
would either confirm or overthrow my own views on the matter. 

25th Beptember, 1866. Cc. M. 





ROTARY ENGINES. 
(To the Editor of The Engineer) 

StR,—Permit me, as one very much in favour of the rotary engine, to make 
one or two practical remarks upon the paper read by Mr. G. D. H upon 
rotary engines before the British Association. Mr. Hughes stated :—“ This 
invention has not been the result of accident, nor hit upon unexpectedly.” 
This being the case, it is at least a remarkable coincidence that the engine in 

ould similar to that which was invented and 





subject may be ventilated in your valuable and somethi 
new eventually produced, Sete @o@wud me” 
23rd Stptember, 1866. ‘8. P. GALLON. 
Advertisements cannot be unless before seven o'clock 
on Thursday evening tn each week, meg lines and under is 
three shillings ; each line afterwards, eight words; 
are the rate for the space they fill.. All single advertise- 
ments from the country must stamps 


THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various raihoay stations; or tt can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 15s: 9d. 
(including two double numbers) £) is. 6d. 

Fe ee HOSS er Ge 
THE ENGINEER is registered for transmission abroad. 

to the are 


Letters relating advertisements and publishing department of this paper 
oS eS ae aad teak LEOPOLD RICHE: all other 
letters and to be addressed to the Editor of THE ENGINEER, 
168, Strand, London, W.C. 
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4 abounds with surprises such as this afforded. 
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MAJOR PALLISER’S PROJECTILES AS SHOEBURYNESS. 

Ir we have not already considered at length the singular 
results obtained during a recent experiment from cast iron 
gn the fact must not be attributed either to neg- 
igence on our part, or to any desire to under-estimate the 
value of the lesson conveyed. The ys eae in question 
took place on Thursday, the 14th of September, so shortly 
before the time at which we went to press that it was 
simply impossible then to digest the crude facts placed ut 
our disposal, or to draw any deductions likely to prove of 
the least practical value. A‘day had hardly elapsed, how- 
ever, before the London press fell main basse upon the re- 
ports of the experiment, and a greater number of articles 
on and armour plates has, in all probability, appeared 
during the last fortnight than during any other two weeks 
since the Armstrong breech-loader first dawned upon the 
world. New theories have been constructed, fresh opinions 
have been expressed, and a perfect war of words has been car- 
ried on in which we deemed it unwise to take any eee 
But the storm appears to-have blown over at last, and we 
fancy we may now make ourselves heard to some purpose 
on a matter stated, with truth, to be of national import- 
ance. 

Let us first see in what this now celebrated experiment 
consisted. It was intenfled, as we are semi-officially in- 
formed, “to ascertain the best form of shell for pene- 

‘ trating and destructive effect, and also the relative value 

“for such results of steel as compared with Palliser chilled 
“metal.” The target fired at was made up of a main 
portion, and a wing which sloped off at an angle of about 
30 deg. with it. .The plates were of rolled iron 8in. thick, 
bolted upon a Warrior backing of 18in. of teak, lined with 
an iron skin of Zin. plate ; the whole mass being strength- 
ened by ribs of unusual te mag and secured by double 
the ordinary number of Palliser bolts, It was in all pro- 
bability the strongest target ever tested at Shoeburyness— 
that known as the Hercules target consisting of 9in. plates, 
backed up with 3in. or 4in. of wood and iron excepted. 

Against this powerful structure was brought to bear a 
9-in. 12-ton gun, similar to those which are now being 
issued from Woolwich at the rate of ten or twelve per 
week, and certain to form our standard naval gun for 
years tocome. The powder charges, in all cases, weighed 


‘43 Ib., the weight of shot and shell being approximately 
250 lb. - As our readers: are, no doubt, alread i 


familiar 
with the effects pam upon the target by the various 

rojectiles, it will be unnecessary to recapitulate them at 
ength here. It is sufficient to say that four steel shot of 
Mr. Firth’s manufacture were first tried ; these absolutel 
failed to per the target. One buried itself to a dept 
of six inches, while another sprang back from the armour 

late after making an indent but 4}in. deep. Major 

alliser’s projectiles were then tested with unprecedented 
effggg. One smashed clean through the target and lodgéd , 
somé,20ft. behind; another penetrated 19}in., bulging,and 
distorting the inner skin and ribs; while a third, fired at 
one 0f the inclined wings of the target, failed to penetrate, 
but scored a groove in the iron 7in. deep. Steel shell, 
designed by the Ordnance Select Committee with a 
screwed-on base, were then tried, as a matter of course, 
comparatively without effect. So far, the triumph remained 
with Major Palliser. 

It is certain that a target covered with 8-inch plates has 
never been pierced before with 43 1b. of powder, but we 
must not therefore attach undue importance to this ex- 
periment. The entire history of armour-plate experiments 
hus full 
as much excitement was created when Mr. Whitwort 
sent a flat-fronted steel shot, weighing 131 Ib., through 4}-in. 
of armour on 18-in. of teak, at a range of pene 
on the’ 25th of September, 1862. Indeed, a list of such 
surprises would fill a column, and leave something to 
spare. The last differs from other sensational experiments 
merely in the magnitude of the guns employed and in the 
thickness of the armour ; and the results, unprecedented as 
they are in one sense, must, therefore, not be regarded as 
finalities, or as rendering any very important changes neces- 
sary in the system of building ~. recently adopted. On 
the contrary, although the triumph is for the moment with 
the gun, it is far from being demonstrated that an 8-in. 
plate -bestowed on 18-in. of teak represents the best 
possible method of distributing a given weight of 
material. Mr. Chalmers, ind =" to construct 
a target not weighing more per foot, which shall set 
Major Palliser at defiance, and so long as it is cer- 
tain that turret ships can carry eight inches of armour— 
thanks to their reduced free as compared with a 
broadside ship—plates cannot be regarded as even half 
beaten, nor can any one possessing even a moderate 

intance with the principles involved, very well fail to 
perceive that heavily armoured ships will prove as useful 
now against the new gun and projectile as the old Warrior 
plating could possibly have done against the Whitworth 
and Armstrong projectiles of a few: years since. When 
the Warrior target was first penetrated, few thought of 
urging that we should abandon the system of arming 
ships altogether; the natural. and proper conclusion’ 
—— we had nothing to do but increase the thickness 
of plates carried.. It is urged now that this course 
is no longer open to us; but the Americans have at least 
taught us the lesson that it is possible to send a ship to 
sea with even 12in. of armour; and it is clear that man 
years must elapse ere a gun can -be produced which wi 
pierce a plate of this thickness backed >. 

It is a somewhat remarkable fact that, with the excep- 
tion of our able contemporary, the Pall Mall Gazette, 
nearly every paper published in London has formed erro- 
neous conclusions on the subject, and it is yet more to be 
re that these have been urged with a warmth and 
pertinacity which would do much harm were it not that 
the defects in 


|. turret ships 





the ts adduced are sufficiently trans- 
parent to be ddactel Wy every one who possesses any in- 





237 
fluence over our future armaments, The Times, in pa:- 
ticular, has distinguished itself by the publication of a 
leader which must have excited at once the amusement 
and regret of every sensible man who has devoted a little 
ae © ee ee The Times possesses much 
influence, and it is a pity that its power should be wasted 
in puerilities, After )rewcmnte | wooden ships for years, 
the “leading journal” discovers that, thanks to Major Pal 
liser, our old wooden ships are just as good as any iron,- 
clads we can possibly build. « Presumt ironclads and 
“ wooden ships to be thus onan equality of helpless- 
“ness before modern artillery, may we’ not reconsider our 
" — about the worthlessness of our old‘wooden navy? 
“That-navy comprisés vessels by the score. which, if wood 
“is as as iron, are still the most magnificent ships in 
“the world; and is not wood as as iron if one material 
“is just as'strong or as weak as the other? Suppose che of 
“our fine old frigates armed with these Woolwich guns and 
“matched against an ironclad; according to what we now 
“Jearn’ she might sink the ironclad, and what worse could 
“the ironclad do to her?” It is with positive pain we 
read such rubbish as this in the columns of a journal sup- 
posed to lead — opinion, It is almost a waste of time 
to ~ gt tomes queries, yet we may answer them in a 
word. The wooden ship would constitute a fiery furnace 
in which life coult’not for a moment exist in about thirty 
minutes after going into action, thanks to the plumping 
of a few tholten iron shells through her sides, while ihe 
ironclad if potently handled might steam away rejoicing ; 
possibly with a dint or two in her armour, certainly 
nothing'worse: But the we have quoted is not 
the most startling:: “We shall no longer be under the 
“ necessity of building turret ships.” No single sentence 
could have more fatally betrayed the utter incapacity of 
the writer to grasp the real teaching of the experiment. So 
far from —— Palliser having taught us now to do without 
e has actually proved that it is more neces- 
sary than ever that they should constitute a portion of our 
navy. If 8in. plates represent the minimum thickness of 
armour which it is expedient to carry, then it is certain 
that freeboard must be reduced. Our ships could not carry 
walls of iron 18ft, to 25ft. high, 8in. thick, extending from 
bow to stern. Such a plating can only be sea-borne as 
the Americans have taught ns to carry it, on the sides of 
low floating monitors pm in their turrets. A ship with a 
freeboard of but 8ft. can, ceteris paribus, carry armour 
plating twice as thick as one with a freeboard of 16ft.; 
4in. armour may be thus replaced with 8in. plates, a 
margin of weight being still left for turrets and 
their appurtenances, The very characteristics of Major 
Palliser’s shot and shell are such as to render the circu 
turret the best means of defence which it is possible to 
employ against them, 
en tried inst the sloping wing of the target on 
the 14th instant, both shot and shell failed, as we have said, 
to penetrate. And they failed, whatever may be urged to the 
contrary, simply because their conical heads were deflected 
or broken off. It is petty well understood now, that an 
inclined target can punehed by oo shot, and 
by flat4pointed shot alone, the edge which first comes into 
epntact With the plate’scooping out so much of the opposing 
metal as to rerider the line of ~~ resistance practically 
a with the axis e shot. This conical shot 
cannot do except at very trifling angles, and there is no 
reason why Major Palliser’s projectiles should prove an 
exception to this general law.* It will be said, “Why not 
then make these cast iron projectiles with flat points?” 
The answer is simply that a Palliser shot with a dat front 
is worthless—a most important fact, which has been over- 
looked by the ;entire daily press with a single excep- 
tion. It ap that the pointed form is essential to the 
efficiency of shot orshell made of brittle materials, The 
area of resistance offered by the plate continually increases 
as the projectile drives its way through, but so does the 
area of cast metal. There are always, so to speak, two par- 
ticles behind each particle in contact with the plate, bearing 
up and ss it. The moment the flat point is 
opted each particle in the head of the shot has to act 
for itgelf; and the outer portion being unsupported is 
split off, and a fracture once started the failure of the shot 
is complete in a:-moment. We are not now stating a 
matter of theory but a matter of fact. Flat-pointed shot, 
cast on the Palliser system, have been tried repeatedly, 
and invariably without effect. Nothing but flat-pointed 
shots can be depended upon to punch turrets, and thare- 
fore we repeat \that: the recent experiment only adds one 
more argument in favour of those who advocate the turret 


system. . 

The astounding powers of penetration displayed by 
Major Palliser’s projectiles can ly be accounted for on 
any existing theory. It is easy enough to say that the 
go through use they are hard; but such a reply will 
not satisfy those who wish to dive a little below the sur- 
face of things. To consider this question now would pro- 
long this article to an unreasonable d but we are un- 
willing to dismiss the subject, even for a time, without 
dwelling for an instant on the principles involved in the 
manufacture of these remarkable projectiles. Major Pal- 
liser, and many others, attribute their intense hardness to 
the effects of the chill or mould in which they are cast. 
This proposition we believe to be in the main incorrect 
and untenable. In the first place, every ical iron- 
founder knows that some iron will not chill under any 
circumstances. To use the words of one whose experience 
in working iron can hardly be excelled, “A chilled ingot, 
“when broken, will not show a silver thread round 
With anything like considerable masses of iron, 





" * But one flat headed projectile was fired at the inclined portion 
of comparing the relative 


of the target, so that we have no means 
er the fat head ° 
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such as rolls, it is difficult to obtain with any ordi- 
we fee» ter depth of chill than Zin. to 1}in. 
But Major Palliser’s 9in, sh i 
cases right through, so that the in. 
seldom less than 3in. To what is this fact to 
buted? Simply, we think, to the iron used, And this 
ppspeciticn ill admit of being extended to 
so-called “chilled” shot can be frosnaed in ordinary 
sand moulds. In certain states of the blast furnace, nothing 
comes down but a hard white iron which is practi 
almost useless, and the production of which the iron manu- 
facturer avoids as much as ible, It is probable that 
not more than one ton of this white ig is produced in 
Great Britain for every 1,300 tons i softer iron. Still 
it can be procured, and in considerable quantities, It is 
so hard in the pig that no file will touch it. By melting 
this metal and adding a very small percentage of a softer 
iron to impart toughness, it would be easy to produce any 
quantity of “chilled” shot in sand. We do not write this 
with any desire to detract from the merits of Major Palliser’s 
invention ; but the subject is one of much importance, and 
should be fully investigated. Moreover, we simply state facts. 
When Major Palliser’s process was first tried at Woolwich 
it was found almost impossible to get a chill of sufficient 
depth, and an attempt was made to m pig naturally 
soft, by running it into chills and re-cast.4g it several times. 
This, so far from hardening, would, as a matter of course, 
tend to soften the pig by burning the carbon out. The 
difficulty was ultimately completely got over, but only by 
using a proper and carefully-selected mixture. It is diffi- 
cult to resist the conclusion that, under the circumstances, 
the term “chilled shot” is a misnomer. 

One more point remains for consideration, Because Mr. 
Firth’s steel shell did not penetrate, it’ has been hastily 
assumed that steel is inferior to cast iron, both in quality 
and price, as a material for shot. The last experiment 
ny no proof whatever that such an assumption is correct. 
The only steel projectiles Mr. Firth had on the poms 
were soft. He concluded that toughness was the one 
thing requisite, and in this he was mistaken. We believe 
we are correct in stating that neither Mr. Firth nor steel 
makers generally, are disposed to permit cast iron to carry 
away their laurels: and it is highly probable that the next 
batch of steel shells tried at Shoebury will give very different 
results. There is no difficulty in making steel shot as hard 
as may be necessary, a subject on which we may have some- 
thing to say at another time. As regards the relative expense 
of the two materials it may suffice ,to state that Major 
Palliser’s projectiles cost from £18 to £20 per ton. Mr, 
Bessemer asserts that he can produce ingots perfectly free 
from honeycomb or flaws direct from the converter, and it 
is possible that shot might thus be made at a price not 
— exceeding £20 per ton. As far as regards point 

lank firing, we require nothing better hen Major 
Palliser’s shot, and it is not likely that it will ever be 
excelled. For use against turrets certainly, and probably 
to a greater extent than is now ontideated inst broad- 
side ships generally, we still lack a good flat-headed shot. 
Major Palliser’s shells, too, with walls 3in. thick, hold 
little powder, which is a grave defect. In future, while 
cast iron projectiles hed bore a large proportion of the 
ammunition of every ship mounting heavy guns, it will be 
found highly imprudent to trust to it altogether, A 
sufficient number of flat-headed steel shot and shell do 
now, and will continue to form, an indispensable portion of 
the equipment of every ship intended to support England’s 
supremacy, 

THE PLACE DE L’RUROPE RAILWAY BRIDGE. 

In another place we have given a general description of 
a large bridge, now in course of construction, over “La 
Place de  Kurope,” at Paris. In the early days of the 
Chemin de fer de I’ Ouest, this locality, which is the focus 
to which six streets converge, was crossed on the level by 
two lines of rails, So far, there was nothing more in the 
way of danger to be feared than what might accom- 
pany any ordinary level crossing ; but when the traffic 
of four other railways was run over the same two lines of 
rails, the risk became alarming. The concentrated traffic 
of five railways over a double line, combined with a level 
crossing over the junction of six important streets in the 
second capital of Europe, would be sufficient to “scare” 
our American friends, whose ideas of a level crossing, or 
rather off the danger of it, are summed up ina whistle, a rin 
of a bell, and a general “sauve qui peut.’ The Frenc 
directors determined upon widening the whole line, in 
order to allow of each railway running its own traffic ; and 
with this extension in view, the continuance of the level 
crossing became impracticable. The problem that M. Clere, 
the engineer, had to solve was virtually “the conversion 
“of a level crossing into an over bridge,” an engineering 
necessity frequently encountered in our own country, 
though, perhaps, not in a manner so peculiar and intricate 
as that in which it has recently presented itself at the 
“Gare St. Lazare.” The solution of this problem would, 
prima facie, your to admit of two distinct methods of 
treatment. The roads might be either raised or lowered ; 
either an under bridge or over bridge might be constructed, 
equally well adapted for the pu ‘ e nature of the 
ground at the site of the pro conversiongisually deter- 
mines whether such a problem admits of a twofqld solution, 
or of one ouly, The levels of the adjoining land, and the 
inclinations of the roads, whether dipping towards or away 
from the point where the line crosses, indicate at once to 
a professional eye whether an under or over bridge will 
be the most economical. On the supposition that the 
railway and roads were all situated in the midst of 
a plain, it would be a matter of indifference regard- 
ing economy which of the two principles was adopted. 
This statement applies to the approaches of the two 
different bridges, their abutments and wingwalls, but 
not to the superstructure, except the intervening distance 
be Foy wo by an arch of either masonry or brickwork. 
In the latter event, the increase of st required in the 
superstructure to bear the weight of locomotives, compared 
with that of the usual road traffic, would be amply afforded 
by an additional half brick ring, or a very sli increase 
in the depth of the stone voussows. The employment of an 





iron superstructure gives a preponderance in favour of 
the over bridge ; tor, in jon to the wide difference in 
the computed statical weights of roads and railroads, the 
dynamical effect, or the i the traffic, in the former 
case may be mg | i whereas, in = latter, 
except in bridges o' insignidens ignificant proportions, it forms a 
most important item in ions of the resulting 
strains. To construct an idge in instances of this 


underbridge ‘ 
description, where the land in the immediate vicinity is on 
a level, or approaching thereto, is attended with a 
serious and frequently insuperable objection, viz. that it 
is impossible to drain the roads properly. The portion 
underneath the bridge becomes a Bink, i into which all the 
water drains. 

The establishment of a level crossing at any icular 
point being impracticable, it is clear that either the railway 
must be altered to suit the road, or the latter must be 
adapted to meet the exigencies of the former. A railway 
is a modern example of the laws of the Medes and Persians ; 
it altereth not. en once its route is definitively fixed, 
all roads, rivers, or other impediments lying in its path, 
must be altered to meet its requirements ; it never turns 
out of its course to make way for them. Had the Place 
de Y Europe been situated in the open eons instead 
of in the heart of a city, the present bridge would not have 
cost a tithe of what will expended upon it. The 
engineer’s course would have been clear: he would have 
diverted the “Rue de St. Petersbourg” and the “Rue de 
“ Londres” into the “ Rue de Berlin” and the “Rue de 
Constantinople,” and the “Rug de Vienne” into the 
“Rue de Madrid.” A glance at the general plan, 
which we give on 29, will serve to demonstrate 
the saving effected by this alteration. The length of 
the bridge transversely to the railway would remain 
the same; but the breadth or length parallel to it 
would be reduced to about a third of its present dimension, 
not including the breadth of the angular portions, which 
would be thus done away with altogether. It is, of course, 
presumed that at present the clearing of the ground to 
effect the diversions of the side streets, so to turn them 
into one main thoroughfare, would incur an expenditure 
exceeding what is necessary to carry out the present design 
in its entirety. Had this method been:practicable, there 
is very little question but that brickwork or masonry 
arches would have been preferable in point of economy to 
a wrought iron superstructure. There is considerably 
more waste, or rather what we should call unavoidable 
superfluity of material, incurred in the application of 
wrought iron to road and street over bridges, icularly 
where horizontal girders are employed, as in the instance 
before us. 

The longest span of any of the girders belonging to this 
bridge is, in round numbers, 200 feet, and no portion of the 
ironwork is subjected to a greater strain than 3} tons per 
square inch. Assuming the iron to be of a good quality, 
that is, up to the usual mark insisted upon in all ordinary 
specifications, this is a very low strain. It would be low 
for girders intended to carry locomotives where a larger 
margin of safety is allowed than in those destined for 
street traffic. e consider that, on this assumption, there 
is fully 25 per cent. more metal in the bridge than there is 
any necessity for, Some of the girders are of the trellis form, 
with vertical uprights, and a system or series of diagonals. 
The compression bars are of channel iron, an excellent sec- 
tion for the purpose, and one we should wish to see 
employed more frequently than it is. Other of the main 
girders are of the plate form. On looking at the general 
plan, one cannot fail to observe the peculiarity of one pier 
parallel to the lines of railway meeting another, which is 

llel to the abutment on the “ Rue de Berlin” side, and 
orming an angle with it. We completely fail to see its 
utility, and it imparts both to the plan and elevation an 
extremely “dizarre”’ appearance. . It cannot be intended 
solely to shorten the spans of the girders, foi they are too 
staal! to require such assistance, and it must be a serious 
impediment to the railway underneath. There are nine 
girders, on the continuous principle, running the whole 
length of the bridge transversely to the railway, that is, 
from the “ Rue de Berlin’ to the “Rue de Madrid.” The 
advantages of the continuous principle depend upon the 
fulfilment of certain conditions respecting the spans and 
loads, seldom carried out in practice. Engineers are well 
aware that the theoretical conditions connected with this 
principle are rarely obtained in actual practice ; and, at the 
best, there is always an uncertainty atending their fulfil- 
ment. Two of our metropolitan railway bridges over the 
Thames are not constructed on the continuous principle, 
although, but for the reasons mentioned, they might have 
been. The complicated ent and heterogeneous 
subdivision of the spans occasioned in the nine continuous 
girders, by the manner in which this superfluous pier is 
introduced, would render any attempt at a mathematical 
investigation of the continuous principle in this instance, 
and the determination of the points of contrary flexure, a 
labour as theoretically intricate and tedious, as practicably 
useless and inapplicable. 

We have not space at present, nor would it be @ propos 
to investigate mathematically the calculation of the 
strains upon the various parts of the girders as pro- 
posed by the engineers. We shall merely observe 
that, while they are exceedingly elaborate, they are 


encumbered with a large amount of needless repetition | 


and are by no means so conclusive as they might 
be. The “Rue de Vienne” is on an incline, and, in 
order to preserve this, some of the girders have been con- 
structed oe or with a greater depth at one end than 
at the other. An additional thickness of metalling, or 
tilting-up of arches, are legitimate means of meeting a 
difference of level in a roadway ; but it certainly a 

a very extravagant method of raising a road by adding an 
extra depth i — two or leaving — a _—_ 
girders for that sole purpose. the girders, 
coming to their immediate support, we find that the girder 
having the ngs clear span has the astounding number 
of forty-six rollers in its bed plate, and that the minimum 
number is thirty-four, If we consider that railway bridges 
of 200 feet spaa, in our own country, are contented with 





the modest number of half a dozen rollers, the fact will be 
still more surprising when it is borne in mind that the 
bridge over the, Flace de" Burope is a sim road 


bridge. Our candid im of the efforts of M, Clerc 
is that he has endeay: to assimilate practical details 
much closer to theory can ever be accomplished, Even 
supposing that his theoretical investigations are correct, 
it is evident at a glance that he has sacrificed most practical 
Foclisg, eorvesionss, onl enetonly of srskmanthie, tore 

ility, convenience, economy ve 
been nearly overlooked. There are scarcely two . ao 
of the same length or depth. The diagonal gét at 
different angles, and fresh templates would be required 
for nearly every girder. A neglect of these working 
details in a design niakes a difference at once in the price 
at which a contractor will do the work. That M. Clerc has 
overcome the peculiar engineering disadvantages attending 
the site of this bridge there is little doubt, but that he has 
overcome them in the most economical or scientific manner 
there is, in our opinion, very great doubt. 


WATER SUPPLY FOR LANCASHIRE AND YORKSHIRE, 

THE city in Great Britain best supplied with water is 
undoubtedly Glasgow ; and that successful tapping of a 
lake for water supply on a large scale has fortunately 
directed attention to what ogpene to be, in this densely- 
populated country, perhaps the best means for obtaining 
really pure and soft water. As long as rivers are used to 
convey sewage they cannot be expected to yield clean liquid; 
while the geological conditions of most situations render 
it impossible to pump up, at however great a cost, an 
other but hard water. The utilisation, wherever that te 
possible, of the immense natural storehouse of water 
termed a lake, is a most common-sense and rational plan. 
Unfortunately, pure water in large quantities necessarily 
means its great distance from human dwellings ; and dis- 
tance, again, means great expense in conducting it where 
itis wanted ; while, just now, the great monetary reservoirs 
seem to be frozen up by commercial panic. It would 
almost appear, hoWever, that a financial career is being 
opened up to water supply similar to that of the supply of 
communication by the introduction of railways. tt is to 
be hoped that the financial foundations of these enterprises 
will be laid on sounder bases. 

We last year noticed the outlines of a gigantic scheme, 
proposed by Mr. Thomas Dale, of the Hull Waterworks, 
for the supply of water to the chief towns of Yorkshire 
and Lancashire from the two lakes of Ullswater and 
Haweswater. The water drought of that period induced 
Mr. Dale to seize the occasion for making an impression 
on the various towns’ corporations ; since then, he has 
more fully matured his plans, though no regular surveys 
have, of course, yet been made, In the work before us* 
we notice the fuller development of last year’s outlines. 

He wishes “to raise a warning voice against any fur- 
“ ther expenditure in promoting schemes of water supply 
“ from sources” which, sooner or later, will get polluted. 
While one of the chief requirements is that the water 
should be soft and as pure as possible, the most essential 
conditions are that there should be an unlimited abun- 
dance of supply, and that the gathering ground be one 
“ guaranteed for all time” against all those pollutions 
due to the presence of centres of population. Rain-water, ' 
being condensed, and hence pure, water—poured down - 
from that universal condenser, the atmosphere—itself per- 
petually supplied from the ocean—must afford the best 
supply; and this should be secured from the “large 
“ storage reservoirs, in the shape of capacious lakes filled 
“ with the purest of waters in profuse abundance.” Such 
a source can alone be relied upon for purity, and probably, 
on account of the great rainfall of those districts, for an 
unlimited supply. surface water conducted in any other 
way is always more or less with organic or 
mineral impurities; while entailing the construction of 
artificial reservoirs, instead of taking advantage of those 
gratuitously formed by nature. The most unfortunate 
town in England as regards water supply is Liverpool, 
where, as a natural consequence, there is also the highest 
death-rate in the kingdom, In 1860 the city was supplied 
with water from the new red sandstone ; but, this supply 
being insufficient, it became necessary to go to other 
sources of supply. Mr, Newlands, the borough engineer, 
recommended an extension of the system then adopted, by 
sinking other artesian wells; Mr. Hawkesley, afterwards 
supported by the late Mr. Robert Stephenson, proposed 
the Rivington Peke scheme, All the wells were to be 
closed, and the great expense of pumping saved to the 
town. But, after spending upwards of a million and a 
half of money, Mr. Hawkesley’s plans have failed. The 
actual yield of water has fallen ag ned what was ex- 
pected, and its impurity is notorious. Experience at Leeds, 
and elsewhere, has given similar results; and, small as the 
quantity is in most of these cases, the quality is notoriously 
bad. A sample of Leeds water, for instance, analysed by 
Dr. Miller, gave a “slightly putrid odour,” and a “rather 
“offensive taste”—and a elon’ as it contained 86°88 
grains of solids per imperi on, 

Nothing of this kid need be dreaded from the pure 
natural reservoirs of the lake districts, and if the muni- 
cipalities of the chief Yorkshire and Lancashire towns 
really represent the interests of the populations, ey 
should lose no time in at least getting acquainted with | 
Mr. Dale’s scheme. The greater number, including Lan- 
caster, Preston, Wigan, Liverpool, Leeds, Bolton, Hudders- 
field, and Halifax, can, as would appear from their relative 
levels with the heads of water of, Haweswater and Ulls- 
water respectively, be supplied with water discharged into 
reservoirs by gravitation. We would here advise Mr, 
Dale to = o08 the coving of cost ponies Sy Se 
diminution of- pumping engines by means of his scheme, 
and to further bring the result before the present commis- 
sion on coal ~—r 

We notice that it is very practically proposed that 

* “On the Supply of Water to the Lancashire and Yorkshire , 

Districts of berland and Westmoreland.” 
By Thomas Dale, C.B. London: Kent and Co. Kingston-upon- 
Hull: W. Adams, 
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telegraphic communication be laid along the whole 
line of main trunk pipes, so as to regulate the different 
branch supplies, ee also from each main sluice branch 
station to the various local storage reservoirs. Cast iron 
pipes are to be used, with sizes varying with the different 
gradients, and ranging from 5ft. to 7ft. in diameter. At 
the pipe connections with the lakes, cireular basins of 
masonry are to be constructed, and with proper strainers. 
Across the outlets of the two lakes to be uti as reser- 
voirs strong masonry dams are to be made, to keep up a 
uniform water level, and act as a waste weir. 

The total cost of the works for the general scheme, in- 
cluding pipes, tunnelling, and other works and materials, 
is estimated at £11,500,000; and the parliamentary ex- 
penses, compensations, and engineering, at about half a 
million, ing a total of nearly twelve millions. The 
yearly expenditure is estimated at £1,187,200; and the 
yearly revenue at only £1,195,375, assuming a sale of 131 
million gallons daily, at 6d. per 1,000 gallons. We fear 
it is improbable that the scheme will ever be taken up in its 
entirety; and we find it judiciously divided into a number 
of separate schemes or branches. Amongst these alternative 
proposals is that for supplying the Yorkshire group of 
towns with forty millions of gallons daily; twenty of which 
would be for Ted, the remainder being distributed 
between Huddersfield and Halifax, Keighley, Bingley, 
Waketield, and Dewsbury. The total cost of this Mr. 
Dale estimates at above two and a-half millions; a yearly 
expenditure of £293,676, and a yearly revenue of £365,000. 
According to the independent scheme for suppling Liver- 
pool, the water of Haweswater is to be discharged into the 
present Auglezark reservoir at Rivington, by gravitation; 
and, by this means, the present works at Rivington 
would evidently be utilised. The total cost to Liverpdol 
of these works, allowing ten per cent. for contingencies, 
and supposing that the town of Leeds would in in the 
cost of a. three-mile tunnel through Shap Fell, large 
enough for pipes conveying sixty million gallons daily, is 
here estimated at £1,123,204, ‘The expense of supplying 
Leeds would be rather less; with a total yearly expendi- 
ture of £112,687, more than counterbalanced by a revenue 
of £121,666. Mr. Dale promises that he can bring forward 
trustworthy contractors for carrying out these works ; and 
that the objection of the heavy expense, with slow returns 
to the present consumers, can be overcome by laying down 
pipes of less diameter, and adding to them as the demand 
increased. The time for carrying out the general scheme 
he does not estimate at longer than six years; that for the 
Yorkshire group of towns at four years; and the indepen- 
dent schemes for Leeds and Liverpool at three years. 

We do not, as far.as we can see from the data at our 
command,noticeany particular engineering difficulties in this 
great undertaking; the main obstacles will rather be found 
in the immovability and parsimony of the different cor- 

srations. The moral sewage lately analysed in the work- 
1ouse commissions is much worse than even the more 
tangible poison and filth in our water supply; and these in- 
vestigations prove that vestries, the members of which are 
generally chosen from an ignorant and sordid class of men, 
regard the saving of money as the .yéry first thing to be 
considered. We see, indeed, that the town council of 
Wakefield propose that the Government should nominate 
a commission for the purpose of inquiring into the present’ 
water supply of the West Riding, and more especially into 
Mr. Dale’s scheme. They will have to wait a long time 
for this, unless, indeed, the whole matter of water supply 
be brought as a national question before Parliament 
during next session. The districts interested would do 
much better by themselves appointing a commission of 
inquiry. 





HOOPER’S INDIA-RUBBER INSULATED WIRE. 


A PAPER recently read by Mr. Hooper, before Section G 
of the British Association,* offers some points of interest, 
which we propose to notice, in relation to the main ques- 
tions bearing upon the extension of submarine telegraphy. 
As we have already had occasion to state, the author of the 
paper in question es given satisfactory proof that he has 
succeeded in overcoming the tendency to decomposition 
which has hitherto practically resulted in the rejection of 
caoutchouc as an insulator for long lines of submarine 
telegraph. The primd facie importance of this result may 
be estimated when it is considered that india-rubber, at a 
price not exceeding that of its rival gutta-percha, is pos- 
sessed of far higher insulating power, and, what is of 
greater consequence, allows of a much higher rate of speed 
insignalling. ‘To the problem of the adaptation of india- 
rubber for the covering of telegraph wires, either aérial or 
submarine, Mr. Hooper has devoted a considerable amount 
of time and labour since the year 1855; and, during that 
period, he bas certainly done much to deserve the success 
which the present aspect of submarine telegraphy may be 
considered to promise. So long ago as 1859, Mr. Latimer 
Clark tested, and reported favourably upon, a sample of 
Mr. Hooper’s wire; and though comparatively little 
was heard of the latter at the period of the issue of 
the Government Telegraph Report of 1861, we find that, 
of various lengths of wire insulated by different manufac- 
turers and sent out to India by Government in 1863, Mr. 
Hooper’s was the only one which stood satisfactorily the 
severe practical tests to which these samples were subjected. 

Mr. Hooper is not very explicit as to the mode of manu- 
facture adopted ; for—though it is evident that the object 
in view is to obviate, by externally vulcanising the core, 
the tendency of india-rubber to decompose by contact with 
air, and at the same time to prevent the sulphurisation of 
the internal layers of insulating material, and the possi- 
bility of the formation upon the surface of the copper wire 
of a sulphide of the metal—nothing is stated as to the 
means for preventing the well-known catalytic action 
of copper upon masticated rubber (of which we appre- 





* On the Electrical and Mechanical ies of Mr. Hooper’s 
TIndia-rubber Insulated Wire for Telegraph Cables. By William 
Saiecedas 7, Pall Mall East, and London India-rubber Works, 





hend the body of the insulator is formed), and the 


” between the two coatings is not 
even referred to. “In the construction of my insulated 
wire,” says the writer of the , “I effect the perfect 
consolidation and durability of an india-rubber ote, 
under a coating of: ised india-rubber. ‘To accompli 

is, and at the same time to retain the qualities of india- 
rubber as an insulator, I interpose between these two 
coatings a separator, and submit the wire thus coated to a 
temperature of 280 deg. Fah. for some hours ; by this 
operation the several coatings are reduced to one perfectly 
homogeneous coating, the exterior of which becomes con- 

into vale woah or ao z k 

The result e success of the experimental length o 
Mr. Hooper's cable, above-mentioned as having been sent to 
India, and of the favourable re of the late Lieutenant- 
Colonel Stewart, was an order for a further supply of 150 
miles, which has been forwarded to the same destination. 
The insulation resistance per nautical mile stipulated for 
by Government was, it appears, five thousand millions of 
ohmads, or British Association units of resistance—being 
about thirty times higher than that of the gutta-percha 
core of the Persian Gulf cable. But, according to Mr. 
Hooper, this standard was greatly exceeded ; the ave 
resistance per nautical mile actually obtained being, at the 
temperature of 75 deg. Fah., over six thousand millions of 
units, or about forty times higher than that of the Persian 
Gulf core. 

It is interesting to contrast these statements with the 
facts in relation to the Atlantic cable of the present year, 
so far as they have becéme known. The minimum insula- 
tion resistance per nautical mile stipulated for with the 
contractors for the latter cable was 150 millions of ohmads 
only, at the temperature of 75 deg. It has, however, been 
stated, though we are not aware upon whose authority, 
that, after submersion, an insulation resistance of 7,700 
millions of units was found upon testing the Atlantic cable, 
of course at a much lower temperature. But even taking 
into account the rapid increase in the conductive resistance 
of gutta-percha which becomes evidenced when the tem- 
perature of the dielectric is lowered, it appears difficult to 
reconcile the fact of this v igh degree of insulation 
with the deliberate adoption of a standard comparatively 
80 low. 

We are inclined to attach a greater degree of importance 
to a high insulation resistance than that which is commonly 
attributed to it. As Mr. John Macintosh has pointed out, 
in his pamphlet recently noticed in our columns, the 
adoption of an insulator of comparatively high conductive 
resistance would allow, in certain measure, of a reduction 
being made in the weight of the — constituting the con- 
ducting wire of a cable, or of higher battery power being 
used with safety in signalling through'the line. Another 
practical advan which is mentioned by Mr. Hooper, 
1s that relating to the facility with which a high degree of 
insulation allows of slight faults being localised and cut 
out. According to Mr. Fleeming Jenkin, the specific 
conductive resistances at 24 deg. Cent. of the dielectrics in 
the cables mentioned are to each other as follow:—Malta- 
Alexandria cable, 4°06; Persian Gulf cable, 5°91; second 
Atlantic cable, 11°22; Hooper’s Persian Gulf core 245, 

“Such a cable as the Atlantic,” says the same authority, 
in the printed report of the Cantor lectures delivered before 
the Society of Arts in the early part of the present year, 
“ falls from charge to half charge in about fifteen minutes; 
some wires, covered by Hooper's material, fall from charge 
to half charge, in from seven hours to two days.” And we 
may here observe that the insulating capacity of the com- 
pounds of india-rubber and gutta-percha with paraffin, as 
prepared by Mr. Macintosh, bears a still higher ratio to 
that of gutta-percha. 

From what precedes, it would appear that the following 
statement involves a misconception of the comparative 
insulating ower of the “ best” specimens of gutta-percha, 
as well as cf the definition of conductive resistance. “ If 
we compare my insulated wire,” says Mr. Hooper, “ with 
gutta-percha, by determining the time required to lose 
one-half its charge, it will be seen that the times are not 
by any means proportional to their resistances ; for whilst 
the best specimen of gutta-percha loses one-half its 
charge in one minute, my insulated wire requires at 
the same temperature some hours to arrive at the 
tension of half charge.” It is obvious that Mr. Hooper's 
specimen of gutta-percha wire must have been con- 
siderably inferior to that referred to by Mr. Jenkin 
as requiring fifteen minutes to fall to half-charge. And, 
though the a t resistance of different materials 
may vary under different tensions and after different 
periods of electrification, yet the time occupied in falling 
to half-charge from any given tension, is in itself a measure 
of resistance ; and this time, which is dependent upon the 


ails (2) ot the thickness of. the case So Ot Os 


conducting wire, may greatly exceed the above-specified 
period of one minute. 

The question of comparative inductive resistance, pre- 
sently to be referred to, is, in the case of long submarine 
lines, of an importance by no means secondary to that of 
conductive resistance, since it directly determines the rate 
of speed attainable in signalling 3 whilst in many cases the 
insulation resistance of ‘a cable might be considerably 
reduced with little or no detriment to the working of the 
line. 

Mr. Hooper describes and illustrates in his paper a 
system of testing insulation which, he states, enables him 
to reduce the slightest defect. The rationale of the pro- 
cess is, however, by no means rendered clear. The length 
of wire to be tested, coiled on an insulated drum, is partly 
unwound and coiled upon another drum also insulated 
from earth ; ache Perry he Ages removed for the space 
of six inches on t laying between the two drums; 
and the two ends of the wire being prepared so as to pre- 
vent surface conduction, one is left free whilst the other is 
connected totheelectrometer. Bothdrumsare thenconnected 
to earth, anid'the coil is chargéd to a tension noted on the 
electrometer; thé earth connection is now. removed so as to 


nature of the.“ 





leave one of the drums i 
connected to earth; the loss or | is observed after a 
given time, and the connections are then altered so as to 
ive a similar test of that portion of the coil on the other 
m, The object of removing the “tape covering” from 
a of the wire is not explained, nor is the condition 
the external surface of the ing material—which 
is obviously susceptible of modifyi e results—in any 
way alluded to, It appears however, that the 
core is intended to be passed t water before being 
wound upon the drums, and that the removal of the tape 
is for the purpose of pegnatigautiencomiection between 
the wire upon one of the drums and that upon the other. 

Ample evidence is adduced as to the durability of the 
vulcanised core under conditions in which, as the author 
of the paper observes, “all other insulating materials ”—- 
that is to say, gutta-percha and i india-rubber— 
would have been rendered useless. Indeed, it would appear 
that Mr. Hooper’s core is improved rather than otherwise 
by exposure to weather; for a length of wire which, in May, 
1863, was found by Sir Charles Bright to give an insu- 
lation resistance, at 75 deg. Fah., of 6,000 millions of 
B.A. units per knot, had, when again tested by the same 
electrical engineer in December, 1865, at the same tem- 
perature, a resistance of over 8,000 millions of ohmads. 
And this wire, it is stated, had frequently, during the 
interval of two years, been exposed to the air and sun. 

To those who are desirous of ¢losely studying the electrical 
peculiarities of Mr. Hooper’s core, the diagrams accon- 
panying this gentleman’s paper may be of some interest. 

i No. 1 illustrates the mode of testing for faults, 
which has been described ; No. 2 shows the amount of 
absorption of sea water in successive increments of time; 
No. 3, the increased resistance of the insulator under pres- 
sure; No. 4, Mr. Hooper’s method for testing the imper- 
meability of insulators, which possesses little novelty; 
No. 5, the rate of loss for a static charge; No. 6, the effects 
of temperature on the vulcanised core; and No. 7, the 
increased resistance due to electrification of different 
temperatures, “At the temperature of 212 deg. Fah.,” 
the author points out, “the resistance of my insulator is 
double that of the Persian Gulf core at 100 deg. Fab.; 
and, as the wire is manufactured at a temperature of 
280 deg. Fah., it is clear that no permanent injury can 
be produced by any ordinary elevation of temperature.” 
Thus the cable supplied by Mr. Hooper for connecting India 
and Ceylon was Shipped by Mr. Latimer Clark without 
tanks, since no danger to the core was anticipated from heat 
or exposure, 

In the interest of our telegraphic readers, we may here 
make a note of a formula, given by Mr. C. F. Varley, and 

uoted by Mr. Hooper, for determining the time required 

or the insulated conducting wire to fall from the tension 
of full charge © to that of any given fraction (c”) of this 
full. charge. te—c'e | the loss of charge corre- 
eyes to bro. Bh time (¢), the equation which expresses 
the time required to fall to the tension of c” is :— 


log. os 


the other being still 


; t= nt. 
log. %. 
c 


The loss of i for any time may be determined by 
the summation of a series decreasing in a geometrical 
ratio ; and by introducing into the formula a co-efficient 
for temperature, we can ascertain the leakage correspond- 
ing to any required time and temperature. 

n to the question of induction, Mr. Hooper 
quotes the statement of Professor Wheatstone that “a 
coating of india-rubber of a given thickness is equal to a 
coating of gutta-percha double the thickness.” It is now 
generally understood that this statement can apply accu- 
rately only in the case of a particular ratio between the 
diameter of the core (D) and that of the conductor (d) ; 
and that, in order that the maximum efficiency should be 
obtaMaed at a. minimum cost, this ratio must necessarily be 
made to vary in the case of different insulating materials, 
according to their cost and electrical properties. Professor 
William Thomson has evidentl en this circumstance 
into account in his calculations upon the results of 
experiments with Mr. H s core and that of the 
Persian Gulf cable) showing that an externally vulcanised 


india-rubber core, in which p => 2°75, offers about ten per 
cent. greater speed in signalling than a gutta-percha core, 
in which >” = 3:89 — the diameter of the wire being the 


same in both cases, . 

“ With similar dimensions of conductor and insulator, as 
in the present Atlantic cable,” says Mr. Hooper, “it would 
be possible with my insulator to increase the yearly returns 
by more than £200,000.” Again, Mr, Varley has shown 
that, by replacing a core of gutta-percha, only just able to 
pay the working expenses, sae es india-rubber core, 
a dividend would at once be sec equal to 37 per cent. 
of the working expenses. 

The commercial importance of the increased degree of 
inductive resistance which may be obtained in the in- 
sulating envelope of long submarine cables has been so 
frequently insisted upon in our columns, that we need only 
point to facts such as. these in illustration of the general 
proposition we have maintained. And it is to be observed 
that the ific inductive resistance of Mr. Hooper's 
material, though considerably superior to that 6f gutta- 
percha, is inferior to that of pure india-rubber, and to 
that of several other i media which are not liable 
to the same objections as caoutchouc, . We shall revert to 
this question; but for, the sufficient has. been said 
to justi eo coneerees wan, Sooaes® core is both 
practically theoretically an eniable improvement 
upon the best. gutta-percha insulated wire, and is more 


especiall, for li of submarine telegraph to. be 
Taehies trios climates, fn which case the: use ome 
teehee ge a large amount of unnecessary r expense and 
even . 
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' STEEL BRIDGE ON THE HERLJUNGA AND WENERSBORG RAILWAY, SWEDEN. 


THE most important railway lines in Sweden—those from Stock- 
holm, on the east coast of Sweden, to Malmo, on the southern 
extremity of the peninsula, and to Gothenburg on the west— 
have been constructed by the Government, and remain in pos- 
session of the State. They extended, with various branches, toa 
length of more than 500 miles in theJatter part of, 1864. When 
we consider that no part of the line Was-open in, 1856 it will be 
seen that the Swedes lost little time in establidhing a railway 
system. The main lines, however, have naturally proved inade- 
quate to meet the requirements of an energetic and industrious 
population. Private enterprise, therefore, taking the Govern- 
ment lines as a basis, has called many branches into operation, 
all constructed by companies under the usual conditions, and all, 
we may add, paying larger dividends than the main lines. Of 
these private lines, as we may term them, none present more 
numerous points of interest than that from Herljunga to 
Wenersborg, now rapidly approaching ,completion. ‘Wenersborg 
is an important town at the southern extremity of the great lake 
of Wenerm, from which the line will be continued to the sea- 
port of Uddenvalla, thereby accomplishing the double object of 
connecting the main or Government. line with the sea and the 
lake, and opening up one of the most productive districts in 
Sweden for a distance of fifteen English miles. Indeed, the 
value of the railway cannot be estimated from the character of 
the district through which it passes’ alone, as the. entire lake 
affords an admirable means of carriage, and is surrounded on all 
sides by rich productive counties. This lake will now be con- 
nected with a sea-port by rail; and, as a result, the delays 
inseparable to the conveyance of produce by the celebrated 
Trollhiitta Canal, between Wenersborg and Gothenburg, may 
be avoided, and the iron, corn, timber, and other productions of 
the country brought from ‘the interior to be shipped with more 
facility and less cost from Uddenvalla. 

The engineer-in-chief and constructor of this, as well as. of 
most Swedish railways, is Major C. Adelskold, of the Royal 
Swedish Engineers, a gentleman whose name is not’ unknown in 
this country, while he has earned no small amount of fame 
throughout Northern Europe. To Major Adelskold we are in- 
debted for the photograph from -which ‘the engraving at. the 
head vf this article has been prepared ; the very singular, if not 
unique, bridge illustrated having been just placed over a water- 
fall at the Gotha Elf, at a place just above Trollhitta, 

The bridge was designed by Major Adelskéld to meet very 
peculiar conditions. The distance to be spanned was no less 
than 137}ft., and this not over a violent stream only, but just 
at the point where a torrent begins to fall over a ledge of 
rock of great height. It was, of course, out of the question 
tion to think of erecting any intermediate support whatever. 
In order to get the bridge across, therefore, it only remained to 
lift the girders bodily over, and it is apparent that, as a conse- 
quence, it became necessary that the girders should be as light 
as possible. For this reason iron was at once rejected as the 
material of construction, and the bridge was made, instead, of 
puddled steel, from the celebrated works of Surahammar, in the 
north of Sweden, at Bergsund’s works at Stockholm. The 
dimensions are calculated for a strain of eight tons per inch, 
every portion having been tested to sixteen tons per square inch 
before being put in place. The total weight of the structure is 
only fifty tons. An iron bridge of the same dimensions could 
not have weighed much less than double this, and its cost would 
have considerably exceeded that of the steel bridge. 

‘The method adopted in getting the girders over the fall was 
very simple: Two immense derricks were erected, one at each 
side of the torrent; each derrick consisted of two spars, set 
wide apart at the feet, one up, the other down stream, rest- 
i on the foreshore at the foot of the abutment, and 

ed together at the top. Guy ropes extended back from 





these spars to anchoring stakes driven into the ground ; by 
these the derricks were supported as they leant tar over the 
thundering stream below. A cable was passed from the end of 
each girder, through blocks suspended from the derrick at the 
opposite side of the stream, and by hauling on this the girder 
was partly raised and partly hauled across to such a distance 
that the other derrick could take fair hold of the remaining end 
of the girder ; nothing then was required but to raise the girder 
and drop it into its place. 

The form of girder adopted will strike English engineers as 
strange; and notwithstanding its general resemblanee to a Warren 
girder it can perhaps scarcely be regarded as one. The upper 
member is altogether in compression, acting merely as a strut 
to keep apart the ends of the chain below, which really carries 
the load through the medium of the triangular struts and ties. 
Suitable cross bracing is introduced, of course. 

The scenery surrounding this bridge is inexpressibly beautiful 
and picturesque, and the simple character of the bridge.accords 
admirably with its majestic aecessories. 








STANDARD STEAM FIRE ENGINES. 


In the annexed engraving we give a general elevation and longi- 
tudinal section of one of Messrs. Merryweather and Field’s 
standard pattern double-cylinder long-stroke steam fire engines, 
as constructed for the Metropolitan Fire Brigade, the British, 
French, and other Governments. The engine consists, mainly, of 
a boiler, hung between the hind wheels, two steam cylinders fixed 
horizontally in front between the frames, and two double-acting 
pumps having the same stroke; the piston rods, indeed, being 





| the shell is carried down five or six inches below the tube 


plate, and to this. is fixed she framing of the engine, which 
is le of Bowling iron, strongly stayed and bolted 

. The bgiler’ is principally by a small Giffard 
injector, which is found to work very well. A long-stroke feed 
pump, worked by a crosshead on the main piston, is also pro- 
Fides’ which draws directly from the delivery pipe of the main 
pumps, so that it receives water under very high pressure. There 
is also a provision, by which, in case of emergency, the main 
pumps may be made to feed the boiler. This is simply effected by 
partially closing a valve in the delivery outlet, by which the pres- 
sure in the air vessel is raised above that in the boiler, the area 
of the pump pistons being less than that of the steam pistons; 
the water will then raise the valves of the feed pump, and enter 
the boiler without its aid. The regulating cock on the feed pump 
is so fitted that the quantity of feed can be determined to a nicety 
by means of an index plate and pointer. The weight of the boiler 
complete is only 15 cwt. 

The stroke of the pistons varies from 18in. to 24in., according to 
the dimensions of the engine. In that which we illustrate the 
stroke is 24in. The diameter of the steam piston is 8gin., and 
that of the pumps 6jin. The engine is capable of discharging 
1,000 gallons per minute through an ljin. nozzle to 200ft. in 
height. ‘This engine is constructed with four outlets from the 

jumps, so that four jets of fin. diameter may be used for excel- 
ent service at a fire; indeed, six or eight jets may be used by 
the introduction of br ing pieces in the hoses, the dia- 
meters of each jet decreasing in proportion to the number 
employed. By thus using the longest stroke which is com- 








| 
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patible with the necessary conditions of portability, Messrs. 
Merryweather and Field claim that, while they get a mode- 
rately quick speed of piston, yet the absence of frequent 


common to both the steam and pump pistons. The boiler is con- : wnanges of motion-—rapid reciprocation, in a word—enables the 


structed on’ a now well-known principle, invented some few years 
since by Mr. Field, one of the partners in the firm, and has been 


found to answer admirably, steam-being got up and maintained | places, 


with the greatest facility, while the boiler is eminently safe from | 
explosion, as the failure of a single tube would relieve the greatest | 
pressure which could possibly accumulate, much after the fashion | 
of the ordinary fusible plug. As will be seen, the boiler in this 
case consists of 222 tubes, each containing a ‘‘circulati 
tube” dropped in from abuve. This tube does not reach to the 
bottom and is provided with a trumpet-mouth deflector, which 
prevents the current rising from the outer or fire tube from 
interfering with and checking the secondary current of cooler water 
descending within the inner or water tube. The circulation is 
very rapid, and we understand effectively keeps the outer tube 
free from deposit. We may state, indeed, that we have seen 
‘* Field” tubes withdrawn from a boiler after several months’ ser- 
vice with dirty water, which were as clean as when they went in. 
Owing to the freedom for expansion provided by suffering the lower 
extremities of the tubes to remain free, the boiler is easily kept 
tight. The tubes are simply dropped in through the upper and 
only tube plate, and fixed by drifting their ends. The result is 
so satisfactory that on one occasion ‘when several engines were 
submitted to a cold-water test pressure of 2501b. per square inch, 
an engine by Messrs. Merryweather was the only one found abso- 
lutely tight. All steam fire engine beilers constructed by the 
firm are tested to 2501b. hydraulic pressure before being sent out. 
The fire-box, instead of being surrounded by a water space on the 
usual system, is made up of tubes. The outer rows, which are of 
greater diameter than the rest, being placed alternately with 
their surfaces touching each other, form a very efficient water 
space, not liable to accident, and producing steam freely. The 
diameter of the boiler is 3ft. 6in., with 2ft. 4in. depth of steam 
and water space, whilst the depth of the fire-box is 2ft. 8in. The 
fire-box is slightly tapering, its r diameter being at the 
bottom, which is 3ft. liin., whilst it to the top to the 
diameter of the boiler. The shell plate of boiler is of er 
steel, in. thick, the tube and top plates of Bowling iron, fin. 
thick. The tubes are ljin. diameter outside, and vary in length, 
ing to their position, from lft. 7tin. to 2ft. 4in. ‘The 





according 
total number of tubes is 370, and there are 212 square 
feet of tube heating surface in this boiler. 


water to follow up the pump pistons with the greatest ease 
and certainty, while the valves have time to fall into their 
and a maximum delivery isattained without noise or shock; 
and it is but fair to state that these advantages are no doubt very 
fairly obtained in the engine we illustrate. The construction, 
ree | is somewhat peculiar, but we think it will be easily under- 
8 from the drawings. The va!ves—of leather secured between 
gun-metal plates—¢an be easily removed by taking off the side 
bonnets of the valve chambers, and the pistons are so far above the 
chambers that sand can hardly by possibility find its way to them 
to cut up the packing and inside of the cylinders, The entire design 
of the pumps has been carefully thought out, and is really excel- 
lent; so excellent that it leaves, we think, nothing to be desired. 
The valve gear is the most remarkable feature about these 
engines. It consists substantially of two circular piston valves 
placed transversely to each cylinder. One of these, which we may 
term the main valve, is very much larger than the other. It 
admits steam to, and discharges it from, the main cylinder just 
like an i slide valve, but being balanced it moves with 
little friction. It derives its motion from a small piston working 
in a cylinder, to which the first-mentioned small valve acts as a 
slide valve. It is obvious that by moving this valve backwards 
and forwards the main valve will be driven directly by the 
pressure of the steam in the boiler, a suitable pipe being fixed by 
which the valve chests are placed in communication with the 
boiler. Parallel with each piston rod, and at a short distance 
from it, is placed a flat steel bar, Zin. wide and §in. thick, having 
a half twist, as shown in the engraving, and revolving in i 
at each end. At the ends next the cylinder these bars carry arms, 
which are connected with the piston rods of the small valves. 
The main piston rods ¢: each an arm terminating in a suitable 
eye which embraces the flat screwed bar. As the piston moves 
forward and backward the screwed bar is compelled to revolve 
through half a revolution, on the same principle as that involved 
in the action of a well-known drill used by dentists and others. 
The small valve thus admits steam to the main slide valve and 
puts it in motion. As the motion of the small slide is independent 
of that of the main slide it is obvious that the main piston, once in 
motion, must continue to move until the main valve is shifted, 
but as this cannot take place until the small valve has reaghed a 


A part of | certain point, the engine cannot stop at what may be termed q 
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CONSTRUCTED BY MESSRS, MERRYWEATHER AND FIELD, LONG-AORE. 
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| may be opened or closed, so as to direct the current into one or 
more delivery hoses. 

Taken as « whole the machine may be regarded as piecing 
| much credit on its makers. The general design is good, and 
the details are worked out with much care ; the workmanship, too, 
is excellent. Although we do not, for ourselves, attach quite so 
much value to slow- -pumps as Messrs. Merryweather do, it 

fo 


dead point. Complex as the arrangement may appear, it is really 
simple and works very well, and will, we think, be easily compre- 
hended by any one who will carefully read this description and 
examine the drawing. It will be perceived, too, that the engine; 
when at work, possesses little or no momentum, and for this 
reason little harm can be done by the bursting of a hose pipe, or 
by the sucti ipe suddenly drawing air in large quantities, and 
thus reducing the load. 

The a are of gun metal, in a single casting without joints. 
The delivery orifices are fitted with a simple valve, by which they 








cannot be denied that much may be in their favour, and the 
this firm are to und in various parts of 


engines constructed by 
the Continent, and in the provinces, uniformly doing good service, 





and we believe, giving great satisfaction ; were it otherwi 
should be entalsly made acquainted with the fact, and we 
we can bear no more valuable testimony to the general good 
character borne by these engines than to oy that no complaints 
of their behaviour reach us. We may add that ao smaller sized 


engine, similar in every respect save dimensi: has been 

by the French Ad ty. I i capable of diacharging 480 

per minute to 180ft. in height. is engine is with 
two outlets from the pum 


so that two jets of lin. diameter 
be projected to the same height; more jets may be thrown cial. 
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THE PATENT Ween it. 
Condensed from the Journal of the of the Commissioners of Patents. 
Grants and Dates of Provisional sional Protection for Six Months. 
a JOHN MACINTOSH, North Bank, bearer and WILLIAM BOGETT, 


fabrics.”—18th July, 1866. 
1908. EDWARD TOMLINSON, Hatton garten 


“Improvements in orna- 
menting. printing, cutting, and articles from woed and other 
materials.”—2\st July, 1866. 


2210. WILLIAM GOULD. Liverpeal-feahs Islington, Bp nt “A new or im- 
provi le reseating Wsious aonenayt July. 


and other objects for 
2224. EDWARD THOMAS London, “ Improvements 
: from Oliver Fisher, Winchester, 


2234. DENIS CALNON, St.. George’s-in-the-East, London, 
“ An improved crank for purchase crabs or winches.” 

2236. JAMES eye M Ay New York, U.8., ** Softening, 
a bres.” 









isintegrating, a’ 
2238, THOMAS ‘Gat. Halifax, ** Improvements say or 
apparatus for working stone, and — mouldings 


2240. JOHN HENRY JOHNSON, Lincoln’s-inn- ls, ‘London, “An <, ~e 
pavement for roads, strects, and other thoroughfares,” -- -A communication 
from Charles Sebille, Nantés, France. 

2240. WILLIAM EDWARD N . Chancery-lane, London, “ Seperenette 
in machinery for hulling and cleaning coffee and other berries or 
communication from William Van Vieek Lidgerwood, Rio de Janerio, ving he 
—30th July, 1866. 

2244. CHARLES DENTON ABEL, Southampton-buildings, P<. oe lane, Senda, 
“Improvements in joints or connections for pipes. A communication from, 
Anton Richter, Konigsaal, and Romuald, Bozek,. Austria. 

2246. JOHN OWENS, Chadderton, Lancashire, “ Certain im provements in looms 
for weaving.” 

2247. WILLIAM EDWARD NEWTON, Chancery-! 
ratus for boring boiler tube heads, drilling 
grooves in metallic substances.”—A. 

York, U.S.—3lst August, 1866. 

2249. JOHN OATES GREENWOOD, Bradford, Yorkshire, ‘‘ An improvement in 
certain textile fabrics.” 

2251. EDMOND VINCENT BILLIOTTE, Rue de l’Echiquier, Paris, “ An improved 
a case or holder.”—A communication from Jules Doderet, Rue d’Enghien 
Pari 

2252. ADOLPHE LEBAUDY, ame C Gardens, Charing-cross, Westminster, ‘‘An 
improved solder or compet Joining eptein sespals or uniting fractures 
in certain metals and for similar uses.”— A communication from Charles 
HALOT, Brussels, ee ; 

2253. bien pee ne MICHAUD, _ Neleon-square, Blackfriars, Surrey, “ Im- 


appa- 
i i cutting circular 
James Miller, New 





2254, JOHN Sanne, ‘Wisbech. Cambridgeshire, “Improvements in reaping ma- 
chines.” — Ist September, 1866, 

2255. SAMUEL VICKESS, Liverpool, Laneashire, “ Aly improved method of and 
apparatus for facilitating the movipg of moulds and the draining of syrup 
from the sugar solutions and sugar in the said moulds in the manufacture of 
sugar.” 

2296. ALBERT WHITFORD HOSKING, Manchester, “An improved apparatus 
or detector for rendering safes secure from burglary.” 

2257. RICHARD FROST, Gr: i, Kent, * I ts in means or appa- 
ratus to be employed in order to facilitate 1 the teaching of writing and 
drawing.” 

2258. MARK KNOWLES, Walpole-strect Ironworks, Blackburn, Lancashire, 
“ Certain improvements in looms for weaving carpets and other pile fabrics, 
parts of which imp’ are applicable to other looms for weaving fancy 








2260. EPHRAM LAMB, Chancery-lane, and SAMUEL MIDDLETON, Great Carter- 
lane, London, “ Improvements in fixing the soles and of boots and 


shoes.’ 

2262. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ Improvements in apparatus to feed horses.”—A communication from Annet 
Amable Faure, Rue de Bruxelles, Paris. 

2263. HENRY ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ An improved smoke-consuming fire-place.”—A communication from Charles 
René Marcadier, Tours, France. 

2264. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bay . Middlesex, 
“A new and useful improvement in hoop-skirts.”—A communication from 
Augustus James Colby, New York, U.S. 

2265. JOHN COOPE HADDAN, Bessborough-gardens, Pimlico, London, “Im- 
provements in carriages for field artillery.” 

2266. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ A new method 
of bleaching fibres and fabrics of vegetable origin.”—A communication from 
Cyprien Marié Tessie du Motay and Charles Raphael Marechal, Metz, 
France. 
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2407. WILLIAM EDWARD NEWTON, 


NEWTON, Chancery-lane, London, “ Apparatus for 
cleaning rice.”—Ist October, 1863. 


ye ol pak 0 
—— pper Gower-street, London, “ Reaping 


2330. iesueeon, Tine Motwe Dawes dice Victectes, Paris, “ Moulding 


'—21st September, 1863. 
BARNABAS DAFT, Harlesden, Middlesex, “Constructing iron 
ships and vessels.”—2ist September, 1863. 
2334. pany ond a DE BAYELT, Stamford-street, Surrey, and — 
IGOULETE. Pitt-street, Fitzro, ware, London, “ Compoundin - 
ficial inel.”—22nd September, | a ‘ 
2345. WALTER Se and JAMES HOLLAND, Eccles, Lancashire, “Looms for 
weaving.” —23rd September, 1863. 


Patents on which the Stamp Duty of £100 has been Paid. 
2142, roa LAMB, Southampton, Hants, ‘‘ Heating fecd-water.”—20th 


September, \ 

2202. Guaman & STEVENS, Welbeck-street, Cavendish-street, London, ‘‘ Steam 
dredging boat.”—29th , 1859. 

2158. EDWARD JONES, Ruseell’s Hall Tronworks, Dudley, Worcestershire, 
“ Manufacture of coke.” —22nd 859. 

2188. PASCHAL J. LEJEUNE CHAUMONT, Faubourg Vivegnies, Liege, France, 
“ Fire-arms, &.”—27th September, 1859. ina 








Notices of Intention to Proceed with Patents. 


1349. DONALD NICOLL, Oaklands Hall, West End, Kilburn, Middlesex, ‘ Im- 


eae in the means of and Bing y os for preserving animal and vege- 
from di or decay, and for the conveyance and 

sport of the same.”—l0th May, 1866. 
1380. JAMES CHEVERTON, Elm — Turnham-green, London, ‘ An improved 
obtaining surfaces for printing from stereotyping and electro- 


1386. BRYCE GREY NICHOL, a , ome, near Newcastle-on-Tyne, 
Northumberland, “Improvements in the construction of rotary engines to be 
worked by steam or other power. an 77 May, 1866. 

1386. ALEXANDER COCHRANE, Buc’ , Cheapside, London, “Improved 
‘methods of fastening covers or cushions to chairs and other similar seats.” 

1387. JOHN SACHEVEREBLL GISBORNE, Liverpool, “Improvements in and 
connected with thief and fire-proof safes,” 

1389. WILLIAM CURRY, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 
manufacture other substances, and in the ma- 





i ABSTRACTS 0. OF 8 SPECIFICATIONS. aes 
Runiannr es the afies af has Mafoaats ae cuaenene ay Poa. 
ee OVERS. 
Including Fized Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
486. A. V. NEWTON, Chancery-lane, London, RE se Sor generating super- 
heated steam.”—A communication.— Dated \5th February, \806. 
This i ion cannot be described without reference to the drawings. 
487. C. GALL, Bridgenorth —, “* Apparatus recting the consumption 
of smote in scan bole and other - anther Pormuna Dates 1 15th February, 


This i ion refers to imp d apparatus for regulating the admission of 
air under the beds of steam boiler and other similar furnaces, and applying 
such air at the part of the furnace most requiring it, and with this view the 
patentee employs a fire-bridge Which may be either solid or hollow, and having 
an opening situated as near the top as convenient, which opening is covered 
with a plate furnished at its lower edge with a flange or rest to receive one 
end of the fire-bars. This plate carries also the bricks above the opening in 
the fire-bridge; on. the flue side of the bridge the opening is guarded bya 
baffler or damper situated ata slight distance from the bridge, and 
employed: for the purpose of distributing the air or throwing it into an upward 
current, as the case may be, The draught or admission of air underneath the fur- 
nace bed is g by a-valvedecr hung either vertically or horizontally on the 
inside or fireside of the bridge in che ng already alluded to, the opening of 
this valve door being coincident with the opening of the furnace door for the 
purpose of feeding the fire, and its closing, which is gradual, being governed by 
regulating apparatus in connection with the furnace door. 











Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

420, Bs DAVIDSON, Edinburgh, “ Reefing of sails."—Dated 10th February, 
rhe invention has for its object the rendering of the sails of ships capable 

of being automatically reefed by the pressure of the wind at any time, so that 


the power or force tending to ‘propel the ship may never be exceeded by any 
of the wind, that is to say, when the wind of a certain 





iN, 
obtaining perfect combustion of fuel.”. —1 7th Mew"! 1866. 
1409. PETER JOSEPH MORAND, Manchester, “ Improvements in infants’ feed- 


ing bottles.” 
ize PHILIPPE DEVILLIARD and ACHILLE POSTWEILER, Boulevart Sébastopol, 
Paris, ‘Improvements in doors to landan and other carriages similar 
thereto.”—18th May, 1866. 
1427, JAMES TOMBS, Birmingham, “Improvements in the manufacture of 
metallic bedsteads and other articles of like manufacture.” 
— — CASSE, Lille, France, ‘*‘ Improvements in manufacturing textile 


“a "WILLIAM GADD, Stratford-square, Nottingham, and JOHN MOORE, Man- 
chester, “ Improvements in looms for weaving.” 

1435. PHILIP JOHN MESSENT, Tynemouth, Northumberland, “ Improvements 
in apparatus for mixing concrete and other materials.”—2ist May, 1866. 

1438. GEORGE WOOD HOMER, Athelhampton, near Dorchester, Dorsetshire, 
“ Improvements in breaking, pulverising, or scarifying land, and in apparatus 
employed for such purpose.”—22nd May, 

1448. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in the moulds or matrices of stereotype plates, and in ma- 
chinery for forming the same.”—A commu from John Edson Sweet, 

Syracuse, New York, U.S.—24rd May, 1866 

1457. THOMAS GREEN, Leeds, Yorkshire, “Improvements in steam and other 
boilers.” —24th May, 1 

1460. JOHN ~EMME, Portland-street, Soho, amg **An improved cartridge 
extractor for breech-loading guns.”—25th May, 1866. 

1473. COREY MCFARLAND, Gower-street, London, “ An impreved album for 
exhibiting photographs and other pictures.”—A communication from John 
Sy r, Springfield, Massachusetts, U.S. 

1475, DAVID THOMSON, Old-street, St. Luke’s, London, and WILLIAM PORTER, 
Manor Park, Lee, Kent, ** Imp: in y used in raising and 
forcing water and other ‘fuids.” —26th May, 1866. 

1574. WILLIAM EDWARD NEWTON, Chancery-lane, London, “Improvements 
in drilling machines.”—A communication from Warren Lyon, David Van 
Gelder Isaacs, Alexander McAndrew, and Samuel Wann, New York, U.S.— 
7th June, 1866. 

1668. CHARLES ALPHONSE DuFOUR, Rue de I'Echiquier, Paris, “Improve- 
ments in metallic packing for stuffing-boxes and other obturators. 

1674, ALFRED VINCENT NEWTON, Chancery-lane, London, * An improved con- 

struction of rotary engines.”—-A communication from Henry John Behrens, 
Henry Cartis Dart, and Edward Dart, New York, U.S.—22nd June, 1866. 

1959. JOHN ADAMS, Strand, London, “Improvements in the construction of 
revolver fire-arms, and in apparatus employed in their manufacture, also in 
cartridges to be used therewith.”— 28¢h July, 1866. 

1983. GEORGE HENRY COUCH, ——s Surrey, An improved tenoning 
andshouldering machine.”—I|st August 4 

2063. JAMES COLLINS and ANDREW baune CAMPBELL, Manchester, “ Cer- 
tainimprovements in stamps for producing impressions, which are also appli- 
cable to cylinder printing.” —A communication from Jabez Elverson, Newark, 
New Jersey, U.S.—11th August, 1866, 

2170. a EDWARD GEDGE, Wellington-street, Strand, London, “ An 

pecially adapted for forest use, and improved saw teeth, 
bi pani generally.”— A communication from Pierre Flamm, Passage 
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2267. EDWIN Russ, HENRY HAMMOND, EDWIN HAMMOND, Winch . 
Hants, ** Improvements in fire-arms 

2268, WILLIAM COLBORNS CAMBRIDGE, Bristol, Gi 
ments in clod-crushers and press wheel roliers,”—3rd September, 1866. 

2272. CHARLES REEVES, Birmingham, * “ Improvements in cartridge case ex- 
tractors for breech-loading 

2273, ALFRED PARAF, Manchester, and JAMES ALFRED WANKLYN, London, 
‘Improvements in the extraction of iodine and bromine from kelp.” 

2274. JAMES BRYCE BROWN, Cannon-street, London, “ Improvements in 
mowing machines.” 

2275. GEORGE LOWRY, Salford, Lancashire, “ Improvements in macbinery for 
spinning flax and other like fibrous materials. 

2276. ENOCH FARR, Cavendish-street, Chorlton-upon- Medlock, and Isaac 

- GREGORY, Victoria Park, Manchester, ** Improvements in planofortes.”— 4ih 
September, 1866 

2277. WILLIAM THOMAS S0GG, Vincent-street, ,, Westminster, “ Improvements 
in apparatus for regulating the supply of gas. 

= THOMAS GEORGE WEBB, Manchester, cs Improvements in furnaces for 

facture of glass ly called melting furnaces.” 

an18. JAMES LEETCH, New Church-street, Paddington, London, “ Improve- 
ments in breech-loading fire-arms,” 

2°80, JAMES WILSON, Koyal Exchange-buildings, London, * Imp in 
street gas lamps.” 

2281. CHARLES CETTI, Dudley, Worcestershire, ‘* Improvements in the construc- 
tion of the ceilings of buildings.” 

2282. HENRY KNOX, Northampton-terrace, Compton-road, Islington, London, 
“* Signalling an alarm from railway carriages when in motion.” 

2283. HENRY ROBINS, Surrey-street, Landport, Hants, * Improvements in 
sheathing iron ships and other floating | bodies and other iron structures subject 
to the action of sea and other waters.” 

2284. REGINALD SAMUEL MORDAUNT VAUGHAN, Chancery-lane, London, 
‘Improved apparatus for cleaning and polishing boots, shoes, and knives.” 
2285, ALFRED VINCENT NEWTON, Changery-lane, London, * Improvements in 
the construction of electric clocks, andi! the means employed in pore the 
same.”—A communication from Ernest Van Bruyssel, Brussels, Belgium.— 

5th September, 1866, 

2237. WILLIAM POOLE BARDELL and WILLIAM POWELL, Aston, near Bir- 

in gun and pistol locks.’’ 

2289. Romer SMITH, Keighley, Yorkshire, “ Improvements in the making 
of wool guard, coverings of pill boxes for the preparing aud drawing of wool 
silk, mohair, and other fibrous substances.” 7 

2291. GEORGE PIMM, South-street, Wandsworth, Surrey, “ Improvements in 
ovens for baking.” # 

2293. GEORGE VINCENT FOSBERRY, ares House, near Brixha - 
shire, ‘* Improvements in the lock and J mpsed parts of breech- carr begrone 
arms and in cartridges or projectiles for the same.”—6th September, 1866. 


— 


Iaventions Protected for Six Months by the Deposit of 
Complete Specifications. 

2388. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“ Certain new and useful improvements in steam jets.’ all communication 
from David Meeker Nicholas, New York, U.S.—17th September, 1866. 

2389. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey 
Pane. mower in de = of felting or sizing hat bodies, and machinery 
erefor.”"—A commun! on Phillip Whee.er Somers, — 
—I7th September, 1866. peseerohess 
2393. WILLIAM ROBERT LAKE, Southampton-buildings, no apr London, 
**Improvements in projectiles for fire-arms and 
tion from Samuel Hatt Haycock, Ottawa, Carlton, West Canaan teen Sep- 
tember, 1866. 


tershi “rT 




















Patents on which the Stamp Duty of £50 has been Paid. 

2336. CHARLES MAITLAND, Alloa, Clackmannan, N.B., ** ashing apparatus.” 
—22nd September, 1863. r ” ae 

2371. JAMES - Ye Portsmouth, “ Improved plastic composition.”— 26th Sep- 





des Petites Ecuries, Paris.—23rd August, 1866. 

2191. JOHN OLIVER YORK, Royal Exchange-buildings, London, “ Improve- 
ments in ships or vesse! 95th August, 1866. 

2223. TIMOTHY WHITBY, York-road, Lambeth, Surrey, “ Improvements in 
nee vessels of war and other structures required to be rendered shot- 
P 

2230. JAMES DAVIS, Sussex-road, Southsea, Southampton, “An improved 
method of treating Mmestone, and applying the products for purifying and 
rendering water palatable, and for imparting a briskness to other beverages, 
as also for utilising the substances to the various purposes of the builder.” 

2232. JOSEF LOEBL and IGNAC PICK, Godfrey’s-court, Milk-street, London, 
“Improvements in articles consisting of muffs combined with bags, pockets, 
or similar receptacles.”—29th August, 1866. 

2242. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in machinery for hulling and cleaning coffee and other berries or seeds.” —A 
commnnication from William Van Vieek Lidgerwood, Rio de Janeiro, Brazil. 
—30th August, 1866. 

2246. JOHN OWENS, Chadderton, Lancashire, ‘‘ Certain improvements in looms 
for weaving.”—3\st August, 1866. 

2270. bape WHITE, | Senate, Cheapside, London, ‘An improved 
rotary 8 i —A communication from Emile Sellier and Régis 
Fidele tetas, 


Sy Sart Paris.—4th September, 1366. 
All persons having an interest tm opposi opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
22nd eT: 1866. 

221, 10d. ; 222, 6d.: 223, Is. 10d. ; 4d.; 225, 4d. ; 226, 10d.; 227, 
10d. ; 228, 4d. ; 229, 10d. ; 230, 4d. ; dst 10d. ; 282, 4d. ; 233, 4d., 234, 8d.; 
935, 4d. ; 236, 8d. ; 237, 4d.; 238, 1s. 4d. ; 289, 8d.; 240, 6d. 3 241, Is. 4d. ; 
942) 4d. 3 243, 1s. 10d. : 244, Is. 8d; 245, 8d. ; 246, Sd. ; 247, 4d. ; 248, 4d.; 
249, 8d. ; 259, 10d. ; 251, 1s, 2d.; 252, 4d. ; 953, 10d. ; 254, 4d. ; 3255, 4d. : 

256, 10d. ; 257, 88. 3 258, 8d. ; 259, 8d. : 260, 8d. '; 261, 1s. ; 262, 8d. ; 263, 


10d. ; 271, 10d. ; 272 4d. ; 273. 4d.5 274, Is. 5 975, 1s. 4d. j 276, 4d. 5 277, 
4d. ; 278, 4d. ; 279, 4d. ; 280, 10d. ; 281, 8d. ; 289, 8d. ; 283, 4d.; 284, 8d. ; 
285, 1s. ; 286, 6s. ; 287, 10d. ; 288, 10d.; 289, 4d. ; 290, 4d. ; 291, | ; 292, 
Sd. ; 293, 1s. ; 294, 10d.; 295, 8d. ; 296, 10d. ; 297, 4d. ; 298, 4d. ; ? 999° 4d. 
300, 4d. ; 301, 4d. ; 302, 44. ; 303, Is. 4d.; 304, 4d.; 305, 4d.; ’ 306, 4d. : 
307, 10d. ; 808, 4d.; 309, 4d. ; 310, 1s. 10d. ; 311, 4d ; 312, 4d.; 313, 6a. 
314, 4d.; 315, ‘8d. ; ‘316, 4d. ; 317, ‘ed. 318, ” 4d. ; 319. 8d. ; 320, 6d. ; 21° 
1s. 4d. ; "92, "4d. ; ” 393, : 324) 4d. ; * 325, 10d. ; 326, 4d.; 327, 8d.; 2: 
4d. ; $29 ; 330, 4a’; 331, 10d. ; 332, 4d. ; 3 333, 8d. 3 334, 8d. ; 335, &d.; 
836, 10d. “3s, od’: 388, 4d; 339, 4d. ; 340, 8d. 3 S41, 4d. ; 942, 4d. 5 343, 
4d; 34g 8d. 5 345, 4d. ; 346, 10d. ; 847, Is. 6d. ; 348, 4d.: 349, 6d. § 350, 
10d. ; » 1s. * 10d. ; 352, 4d.; 253, 1s. 2d. ; 354, tng 3 355, 4d. ; 356, 1s ; 
357, dd ; 358, 4d. ; 359, 8d. ; 360, 4d.; 361, 4d. ; » 10d. ; 363, 4d.: 364, 
me 366, = ‘od: 1% ri wi, ae 368, 104. ‘ht 370, 8d. ; 371, 
8. ; 74, 4 875, 376, 37 
4d. ; 379, 4d. ; 380, 8d. f 1 a 
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SourTH KENSINGTON MusEuM.—Visitors during the week endin 
22nd September, 1866:—On Monday, Tuesday, and Saturday, f rod 
from 10 a.m. to 10 p.m., 11,353, Wednesday, Thursday, and 
Friday (admission 6d.) from 10 am. till in form -m., 1,261. Total, 
12,614. Average of co nding week in a years, 11,606, 


Total from the opening of the museum, 6,316,612 





in the pr 

definite pressure is acting upon a certain area of sails the vessel is propelled at 
a certain rate; in order that the vessel may be propelled at the same rate under 
a higher wind pressure, the area of the sails exposed to the action of the wind 
is by means - this invention contracted relatively with the pressure. The 
specification of the ion is too to be quoted here in detail. 
439. F. P. WARREN, Raton’, Cosham, Hants, “ Construction of or arrange- _ 

ments for water from the interior of sea-going and other vessels.” — 

Dated \2th February, 1866. 

The patentee claims, First, the application to ships or vessels of a channel 
or channels, passage or passages, having valves opening inwards, and commu- 
nicating with a pump or pumps for the purpose of withdrawing water from the 
interior of such ships or vessels, substantially as described. Secondly. the use 
in ships or vessels, in combination with channels or passages, as described, of 
a rotary or other pump or pumps worked by means of a steam engine and 
boiler situated at a higher level than the ordinary boilers, substantially as 
described. Thirdly, the use or employment of pneumatic holders in combina- 
tion with sheets of waterproof material, substantially as described, for stopping or 
closing leaks or fractures, as setforth. Fourthly, the construction of pneumatic 
holders with a concave washer acting against the flexible holding disc or washer, 
substantially as described 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, &c. 

418. J. RYLEY, Nottingham, “ Apparatus 4 Ang employed | in the manufacture of 

‘ hair cloth.’ ”—Dated \0th February, 1866. 
This invention relates to the weaving or a of the fabric termed 

“ hair-cloth,” which is usually made of horse-hair weft and linen and cotton 
warp, and the apparatus is designed to single one hair only at one time from 
a number of hairs, and to hold it until the other portion of the apparatns 
which acts as a shuttle catches it to take it across the open shed. The 
improved apparatus consists of a shuttle formed in two parts or pairs, which 
open and close by the tension of a spring (as a pair of spring pincers), an’ 
within these two jaws a finer, smaller, and shorter pair of jaws or forceps is 
arranged. Ti.e exterior form of the shuttle is narrow at the point of the jaws, 
and wider behind (pear-shapét), and as the shuttle is pressed into the bunch 
of hair—which is held vertically in a movable holder at the end of the slay— 
the wide end of the shuttle becomes compressed between two ribs or plates, by 
which means the external and internal jaws are opened, and in such position 
they are pushed into the hair, and on being withdrawn the inner pair of 
forceps closes first, and singles out and holds one hair (the ends or points of 
the forceps being only sufficiently wide to receive one hair), and when the 
pressure of the plates releases the larger jaws of the shuttle, they close and 
firmly hold the hair whilst it is passed through the shed. At the other end of 
the slay a similar box or groove or plate is or are used to cause the jaws to 
open by the compression, and so release the hair and leave it in the shed to be 
beaten up into the fabric. 


Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, 





&e. 


567. N. FISHER, Milton, ‘near Blisworth, Northamptonshire, “* Machinery for 
cultivating land.” —Dated 23rd February, 1866. 

According to this invention the machinery is so constructed - arranged 
that, in using and giving motion to two ploughs or imy 
one on each side of the steam engine, one of such ploughs or mata ments or 
machines shall be moved away from the steam engine, whilst the other 
plough or implement or machine is being moved towards the steam engine. 
The steam engine employed is arranged to move midway between the two 
headlands, whilst the two anchor carriages move along the headlands. The 
steam engine is either locomotive or is arranged to move itself from one end of 
the field to the other by winding up a rope or otherwise. The steam engine is 
fitted with and drives a drum or double pulley, the shaft or axis of which it is 
preferred should be horizontal. Two endless ropes are worked by this pulley 
or drum, there being two grooves or recesses in the periphery for this purpose. 
The steam engine moves forward a distance for each bout, depending on the 
width of land ploughed or worked at each bout, and such is the case in respect 
to the two anchor carriages.— Not proceeded with. 

608. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Weighing 
machines.” —A communication,— Dated 27th February, 1865. 

This invention rélates to automatic machines for weighing grain and other 
analogous substances, and consists chiefly in the imeans whereby any desired 
quantity of grain is alternately introduced into and discharged from each one 
of a pair of boxes or scales wherein its weight is correct!y ascertained and 
registered. A hopper or garner for receiving the grain is supported upon 
standards attached to the framing which carries the operating parts of the 
machine, This hopper has a discharge spout divided by a vibrating partition 
or valve into two with two weighing boxes or scales. 
The spindle upon which this valve vibrates is provided with an arm operated 
by a rolling weight, which travels from end to end of an oscillating slotted 
lever, and which answers the purpose of a scale weight for ascertaining the 
quantity of grain contained in the boxes or scales. By the action of this 
weight the vibrating valve is caused alternately to open and close the 
communication between the hopper and each of the said weighing boxes.—WNot 
proceeded with. 











Class 5.—BUILDING. 
Including Bruck and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, cc. 
576. T. SPENCER. Prescot. Lancashire, “ Manufacture of articles of earthenware.” 
—Dated 24th February, 1866. 

This invention has reference to a former patent, dated 10th April, 1848 (No, 
470). A ding to the arrang described in the specification of the 
patent above named, it was necessary to change the die plates for each different 
size of pipes, saggar, or other article to be ed. The p now 
proposes to avoid this by providing a fixed die plate with guides or slides to 
receive different sizes of shells or external moulds, the said guide plates being 
sufficiently wide apart to hold the largest shell, the latter being also provided 
with flanges or side plates to correspond in size. The opening in the die plates 
through which the clay descends he also constructs when necessary with a 
loose ring or rings fitted to the said plate, which may be varied in number 
according to the size and form of aperture required, and in a similar manner 
the size and form of core may be regulated and varied with external ring or 
ring. Secondly, the invention relates to the manufacture of plates and dishes 
and other such articles, which are made from dry pulverised or disintegrate 
clay, and consists in pressing the material into suitable moulds or dies by the 
direct action of steam. 

618. G. COWDERY, Crawley, Surrey, ‘‘ Machinery for making bricks.”—. 
28th February, 1866 








> 5 

The patentee ciaims the general arrangement and construction Of parts con- 
stituting a machine for making bricks by a continuous rolling process, and 
producing them nearly in a dry state, and with one indent in their beds, by 
great pressure but with less power than is required by other on nearly 
double the quantity of work being produced than by other machines, 











THE ENGINEER. 
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as . Thirdly, the use of a lead 
and applied, as described. Fourthly, the application of these im- 
provements, either separately or in combination, to all kinds of pin cartridges. 
Fifthly, any other means for turning in the edges of the hole receiving the pin 


= 


| 








THE IRON, CO AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

Tue PReLiMmNARY Meetine or SovurTH STarronpsHire IRon- 
MasTERs: The a in the North of England—THE QUESTION 
or Prices: No Alteration—Tue South STaFFoRDSHIRE MEN 
AND THE NortH oF ENGLAND SrrikE: FarLure or aN IRON 
BroKER AND Commission AGENT—THE East INDIAN ConTRACTS 
vor Iron—Is IRONMAKING ALWAYS ProFITaBLE? A Palpable 
Proof in the Negative—Coat: Improving: Ironstone — THE 
Harnpware Trapes: Close of the Quarter: A Retrospect: 
Localities and Branches: Small Failures—Tum Coprer Market: 
Its Anomalous Condition—Tue ATLANTIC CABLE: What Bir- 
mingham did in its Manufacture—Waste OF WATER IN BrR- 
MINGHAM: Vast Pumping Capabilities of the Waterworks Com- 

’s Engines —- ‘‘ COMPANIES” AND THEIR FOUNDERS: A 
Caution—Tae Late FatTat CoLLigry ACCIDENT AT WESTBROM- 
wicH : Verdict of Manslaughter against the Butty—Tue RECENT 
Rariway AcciDent IN NortTH Watzs : Captain Tyler's Inspec- 
tion. 

THE preliminary meeting of the iron trade of South Staffordshire 

was held yesterday (Thursday) afternoon in Birmingham, under 

the presidency of Mr. John Hartley, one of the firm of G. B. 

Thorneycroft and Co., Wolverhampton, the chairman of the 

trade. The meeting was looked forward to with unusual interest, 

because of the existing struggle between the ironmasters of the 
north of England and their men. By some persons it had been 
thought not unlikely that inasmuch as the men in the south have 
now resolved to assist the men in the north, the masters in the 
south would now interfere, and take those steps which would be 
likely to strengthen the hands of the masters in the north. The 
meeting, however, was not so influentially attended as such 
assemblies usually are, Mr. Foster, M.P., and several other leading 
members being absent. It was therefore clear that a matter of so 

—_ at importance as that mentioned could not be taken up 

an 


of satisfactorily on that occasion, nor was it. The 
leading ess was confined to the question of prices. These, it 
was determined, should remain unaltered from fast quarter's list. 


the stale beginning with £8 10s. for best bars. Afterwards some 
arrangements were made relative to the royal commission on the 
coal supply and the ing into the circumstances relating to the 
supply of this district. en the business was over the trade 
dined together, and they entertained a somewhat distinguished 
guest in the of Mr. Robert Hunt, F.R.S., Keeper of the 
Mining Reco who, happening to be in the district, was invited 
by the chairman to join the ironmasters at dinner. 

No great amount of business was transacted yesterday on 
*Change, and stich as it was had reference almost exclusively to 
transactions in pigs. Finished iron merchants were there from 
London and other places, but they were not forward to give out 
orders, notwithstanding that makers were ready to accept low 
prices. The orders received at the works are very few, and in 
only one case have we been able to trace an inquiry to the works 
in the Middlesbro’ district being closed. Even that inquiry was of 
only little significance. 

It is believed here that some disappointment will be felt 
amongst the ironmasters of the north at the result of the -pre- 
liminary meeting, but it is argued that no other course was prac- 
ticable yesterday. Information reaches us that the men of the 
south are displaying a growing interest in the men of the north. 
The thousand pounds that is to be distributed in the north 
during five weeks has been placed in a bank in North Stafford- 
Staffordshire, and before it was voted by the executive council of 
the union, the several districts themselves voted upon it, and it 
asserted that the whole 5,000 members approved of the distri- 
bution. There was, however, a feeling expressed to the effect 
that no detailed statement should be published of the manner in 
which the money must dispensed; and that a fortnightly 
statement should be printed for distribution. The request was 
made in consequence of the statement issued after the strike at 
Leeds being insufficient in detail. The council have received 
inquiries from districts as to whether or not levies are to be made 
in a ay of the men in the north; and five works in the 
Brierley-hill district have desired that permission should be given 
by the executive to authorise a levy of 1s, a week to afford further 
aid to the northern men. Such assistance, however, the executive 
are not at present prepared to sanction; but they state that 
there is a Seok on the part of some of the distriets for 
the restoration of the union which formerly existed between the 
north and south for purposes both of defence and offence. This 
proposition, it is expected, will, if the strike lasts much longer, 
come before the several districts throughout the south. If it 
should be determined in the affirmative the men in the north will 
then be paid, a levy to be raised throughout the south, as in the 
case of the strike in Leeds. Such a determination will not, we 
think, be come to unless the position of the operatives in the 
north should assume a critical aspect. In that event it will be 
feared that the men will, if they should have to return to work 
upon the masters’ terms, lose much of their t confidence in 

e union and its ability to afford them assistance in the time of 
need. To prevent such a result the union authorities would be 
prepared to recommend the return to the union which formerly 
existed between the north and the south of d. 

Mr. William Dickinson, brother of Mr. John Dickinson, of 
Wolverhampton, who, it will be remembered, failed a few weeks 
back, has made a composition of 2s, in the pound with his cre- 
ditors. Formerly Mr. Dickinson was a draper in Wolverhampton; 
at the time of his suspension he was an iron broker and ware 
commission a 

The East India contracts, to which we alluded some wecks 
since, for 17,500 tons of rails, went to South Wales, The con- 
tract for 3,000 tons of railway chairs, for delivery, has to the 
— < England, and the East Indian order for 7,500 tons has 
gone lasgow. 

A fact came out in a London law court on Friday last which 
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coneeny, which would otherwise have been flourishing (as it was 
), was obliged to be wound-up, 

e demand for coal is daily ipepeasing in consequence of the 
cold weather, and there is every ag per 
Prices are firm. Gubbin and white ironstone are realising 
pee Co ae Se a SS VE raw state, and from 23s, to 24s. per 
ton when calcined. E r 

The quarter in hardwares is closing quietly—more quietly, 
indeed, thanit opened. The improvement in trade which began at 
about the time of the reduction in the price of money has not been 
maintained, and Michaelmas has arrived without there being that 
restoration of confidence w: it was hoped would by this time 
be nearly comp’ usiness ions are being curtailed 
to the narrowest practicable limits. Most of the travellers are again 
home. Upon their journeys they have displayed great caution, 
manifesting no disposition to push business in any but the safest 

ible cases. Their desire, however, has been marked to get 
in accounts; and the result has been as sa as could be 
reasonably expected. The letter orders are subsiding, country 
shopkeepers evincing a reserve that would not have been so con- 
spicuous if the harvest weather had been less unsatisfac- 
tory. The foreign trade might be ay ote if mer- 
chants were not prudent. From several mar! —and from 
the United States in ee: good supply of orders have 
recently been received, but nearly all of them that have not been 
accompanied with means of payment are being held over. This 
is due to the fact that remittances on account of former shipments 
are not forthcoming with the promptness that has been usuall 
observed. We hear of one case in which a merchant, who has 
extensive transactions with the States, having gone out to New 
York by the last mail specially to make inquiries into the cause of 
the delays mentioned. The prospects of neither the Eastern nor 
the Antipod lonies are good. Singularly enough, the best 
foreign market just now is South America, whence most of the 
orders are ¢o! accompanied with means of payment. That 
this part of the world should be making such requests at a time 
when it is suffering greatly from internal strife, and particu- 
larly by pan should be plenty of ag » — ay —— 
ments of the country, is very gratifying, for it canno orgo' 
how severe a shock cial concerns have received there. 

With regard to specific localities and the branches, we have to 
report that in Birmingham there is now less activity than there 
was a week ago. The factors are not distributing so many orders 
as is usual at this time of the year, and the general demand is 
much quieter. In Wolverhampton business is slightly more 
brisk, but is not active. Mr. et Whitehouse, key manu- 
facturer, of this town, has petitioned the. Bankruptcy Court. 
His liabilities are small. The creditors of Mr. James Round, of 
Wednesfield Heath, who is engaged in the lock trade, has arranged 
to pay ‘his creditors a composition of 10s. in the pound. At 
— most <¢ ta Rounenes of ous oom sae a. Messrs. 

rge Dean ., japanners a -p' workers, carrying 
on business there, have suspended payment. The liabilities are 
not large, and the creditors have intimated their ess to 
accept @ com ena S i So gene le on Oc' Ist, 
The lock cae ¢ at Willenhall has improved during the past week, 
and there is a well sustained demand for currycombs. At 
Dudley, Tipton, Stourbri and Westbromwich, the foundries 
are moderately a anchor and chain trades are in a 
steady condition. e nail makers are well employed throughout 
the district, as also are the iron fencing makers and the tube manu- 
facturers at Darlaston. The large works at Wednesbury are in 
steady operation, 

The anomalous condition of the onggey wanint whs the subject 
of a mveting of the Birmingham ters’ Association on 





Friday last. The price of copper, they complain, is not actually 
advanced, but none of the smelters will sell, and ask £3 to £5 
per ton above the official rates. The ting was adj d fora 





week ; but meanwhile it was decided the trade will act on the 
defensive, refusing orders at the present prices in preference to 
making an advance generally. 

After the successful completion of that great enterprise, the 
laying of the Atlantic cable, we may remind our readers that the 
copper wire, the iron wire, and the yarn covering for both cables 
were made in Birmingham: the first by Messrs. T. Bolton and 
Sons and Messrs, Wilkes ; the second by Messrs. Webster and 
Horsfall; and the third by Messrs. J. and E. Wright. The cables 
were put together under Messrs. Wright’s patent; but the actual 
manufacture of the materials into cables was in each case per- 
formed at the Telegraph Construction Company’s Works, at 
Greenwich, 

The Birmingham Waterworks Company complain that the 
waste of their water is something enormous—the company is 
literally bled at every pore. Taking the population of the town 


at 330,000, they say that they are actually pumping up twenty 
gallons 2 ae day for every individual. They do not think that the 
water should be stin but there t to be no reckless waste. 


Twenty gallons for every individual is 6,600,000 gallons per day, 
and as one gallon weighs 10 lb., the weight of the water that the 
company’s splendid engines pump daily is 29,464 tons. 

Companies are easily formed, and are as broken up, A 
case in point in ingham. ** respectable ” 
tradesman there—a Mr. Martin, of Aston—evidently thinki 
that such an en ise would “‘ pay,” announced in the | 
papers, ‘‘ The Birmingham Steam | 7 ann Company,” with ‘‘ ex- 
tensive works at Aston,” would shortly commence operations. 
Mr. Martin wag to be the managing director, and, filling such an 
office, thought that he was the person to purchase a van from a Mr, 
Grindrod, to whom he represented that the company consisted of 
some of the first men in Birmingham. A month or two later a Mr. 
Grindred received a circular in that the * y” was 
“in difficulties,” and that a meeting of creditors was to be called. 
At that meeting it came out that the “‘company” consisted of 
Mr. Martin himself, who had started it with the belief that by 
such means his business would improve. The magistrates, how- 
ever, considered that such schemes were scarcely honest, and com- 
mitted the prisoner for trial for obtaining the van under false pre- 
tences, 

The jury who were inted to inquire into the facts of the 
denthe of eno of the tue wun @ho Wor kiihed on the 20th A 
last, by an explosion of sulphur at the Old Hall Colliery, West 
Bromwich, have returned a verdict of ‘‘Manslaughter” 
Charles Kitson,the butty. According to the regulations, the 
should, every before work commenced, see that the pit 
was examined with a , from the surface downwards. On 
present occasion, it will be remembered, instead 
sent down the workmen with naked candles. There was in the 
shaft a seam of coal from which gas eseaped, and upon the candles 
coming in contact with the foul air an explosion immediately 
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WALES AND THE ADJOINING COUNTIES, 





ig Iron—Tue TIN-PLATE 


Women UnNpdERGROUND — AsHTON VaLE Inon ComPaNy 
— LATE Mr. PEeTHERICK —IMPORTANT WAGES 
ASE, 
In on the iron trade of this district, it may be said that 
the improvement which set in quent on the t in the 
money rane 4 and the resumption of a feeling of confidence in 
the commercial world, is gradually extending itself, and althoug! 
as stated last week, considering the heavy crush commerce receiv: 
during the crisis, it cannot be expected that business will 
resume its usual vitality for some time to come, yet, with the 
orders which have been and are being placed on home and foreign 
account, and the two extensive Indian contracts for rails, Welsh 
makers are, under present circumstances, in a tolerably fair posi- 
tion, Prices have a i lency, and no doubt, at the 
preliminary meeting of masters to-day, the — which will 
create most consideration will be that of “‘list prices.” It is 
penenelly Salted that the old list will be adopted. The conces- 
sion made by Welsh makers at the com t of the p t 
quarter in withdrawing the notice of a reduction of wages, 
and the monetary depression which still affects trade, renders 
it enti impossible for them to accept under present rates: 
indéed, they are bound to ad makers are to make 
transactions anything like rem ve. ents on home 
account continue on a limited scale, but one of the home 
railways have an order in this district for 6,000 tons, 
= there is no doubt more contracts will — follow from the 
other companies as circumstances t. yers are expected to 
come out more strongly in ened aay the prelim meet- 
ing, and should the arrival of one million sterling in gold 
os ree ee area 0 aera ae 
wi e other influxes of specie, have expected tendency 
of inducing the beak to reduce its minimum rate of interest, a 
marked impetus cannot fail to be given to operations. During the 
past week the im tion of iron ore has been on a limited scale, 
and the exports of iron have been chiefly confined to rails for the 
Baltic and North American markets. Generally speaking, the 
foreign trade has somewhat improved, but not to any noticeable 
extent, although the future prospects are of an encouraging 
character. From the United States a few orders have 
been placed, and the inquiries direct to the makers are 
such as to warrant previous anticipations of a fall 
trade. Business with the markets of British North America 
is also likely to be tolerably satisfactory. At present things are 
rather quiet in connection with Northern Europe, but not more 
so than was looked for. It is said that in India the requirements 
for railway iron is somewhat heavy, and parties anticipate the 
placing in the market two or three more large orders from that 
Notwithstanding the competition of the Belgian makers 
transactions with the Continent are of an improved character, 
whilst the inquiries point to the prospect of increased business. 
SEE See eve & 20 enenge to report either in the demand or 
quotations. 

The tin-plate trade has a healthier tone, and prices have an 
upward tendency. At Pontnewydd a new mill has been erected, 
under the superintendence of Mr. Dyne Steele, and at several of 
the other works preparations are being made to increase the make. 

There is a very good demand for steam-coal both from the 
foreign and home markets, and prices have an upward tendency. 
The improvement in the local consumption of house coal is main- 
tained, and coasting veqpeenents are x 
of inhabitants of Narbeth has been held for 








A meeting 
the purpose of the best means of supplying the town - 
with gah, wet hich the Ber H. ©. D. Chan presided. It 


was resolved to form a company to be registered under the Limited 
Liability Act of 1862, and to be called the Narbeth Gas Company. 
It is to have a capital fixed at £2,000, to be raised in 1,000 shares 
of £2each. The shares are being rapidly taken up by the in- 
habitants, and there is every prospect of a great boon being con- 


ferred on the town. 

At the agg, Petty Sessions on Friday, before the Rev. E. 
Leigh and Mr. by, the reserved decision in the case of Reg. +. 
Richards was given, The defendant was summoned for employing 
a woman w und at one of Mr. Bailey’s pits. Richards was 
the overman of the pit, and the woman worked with a contractor 
named Tames Lewis, who at gy sitting of the magistrates 
was fined for the offence. Mr. Rice Harris, who for 
Richards, made an objection that as Lewis had been con- 
victed, the offence was purged, and the t complaint could 
not be sustained. The magistrates, in giving their decision, snid 
they considered this objection fatal to the case and dismissed the 
summons. Mr. Plew, on behalf of Mr. Lionel Brough, the 
Government i applied for leave 





evidence before , if they allowed the amendment for to 
be it would net i as were of 
opinion that there was a total of proof that defendant had 


route in order to get into the pit without being observed. Under 
these circumstances they must refuse to allow the summons to be 
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of the Duffryn farm, and commands a s' pleasing 
view of Croc ani the Linechen Mile, and the various extensive 
works of the district. 


A rather important wages case came before the Pontypool bench 
of magistrates for adjudication. Themonere Settee t, 
Michael O’Brien, an engineman at Cwmlicky coal pits, sued 
the Ebbw Vale Company (Limited) for £2 7s. 6d. due for over ' 
and a month’s wages.. He. was to be paid 3s. 2d. per day for 
eight hours’ turns weekly, comprising ten hours a day, the extra 
turn being allowed for ey out the pump, the engine, 
&c., and he was to be paid for all time worked more than the 
hours tioned, In q of the r breaking into the 
work he was obliged to work six hours a day“overtime, and James 
Griffiths, the foreman, told him to keep the water out, and he 
would settle with him at the end of the month. At the end of 
the month Griffiths refused to pay him, and he said“he would only 
do a day’s work for a wages. Griffiths told him to give a 
month’s notice, and when he went to work the following morning 
he found a man there looking after the work, and on the next 
morning the man told him he had taken his place. For the 
defence it was shown that Griffiths refused to pay complainant 
nine turns a week,,and agreed to pay him;for eight days a week, 
according to the rule or arrangement for keeping the -water out. 
Upon that complainant told him to look out on Monday morning, 
for the work would be stopped, to which Griffiths replied he 
should have him up for it, and he had better give a month’s 
notice. In consequence of what complainant said, Griffiths sent 
a man to look after the engine, and he did not see complainant 
again till the pay Saturday. The bench thought complainant was 
entitled to some remuneration for overtime, and ered him to 
be paid £1 3s. 9d. They considered the complainant’s employers 
were justified in discharging him. 











SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 


THe Giascow Pic Iron MARKET — SHIPMENTS DURING THE 
Past WEEK—MANUFACTURED IRON—IRON AND IRON Goops 
EXPORTED DURING THE Past WEEK THE COAL TRADE AND 
SuHrpMEnts—THE GLAsGow CoTTON MaRKET --THE CoTTON 
Yarn TRADE — PIECE AND PRINTED Goops—THE IRON AND 
CoaL TRADE. 

Tue pig iron market has been steady during the past week, with a 

moderate business done. To-day (Wednesday) about 3,000 tons 

changed hands, at 54s. 6d. to 54s. 7$d., prompt; and 54s. 9d. eight 
days. Quotations are as follow:—Pig iron, Mixed Nos. Warrants, 

54s. 6d. to 54s, 74d.; No. 1, G.M.B., 56s..6d. to 56s. 9d.; No. 3, 

54s. to ,54s.,3d.; Gartsherrie, No. 1, 67s.; Coltness, No. 1, 66s.; 

Gilengarnock (at Ardrossan), No. 1. ‘ 

The shipments of the week, although to a fair extent, are con- 
siderably under those of the corresponding week of last year. 

Foreign and coastwise were as follow :— 


; Ls Same weck 
Ports. r (Foreign. Coastwise. Total. last year. | 
Tons, Tons, Tone. Tona, 


Glasgow... «- o¢ 990 «+ 2,590 oe 3,580 ee 2,061 
Port Dundas... .. - oe - a a 92 
Bowling (2 weeks).. 150 ee 435 ée ‘685 t 

Greenock « «+ _ ee _ oe IN we 
Ardrossan ww oe = 925 oe 1,860 ve 2,785 oe 4,320 
Irvine (2 weeks) .. _ ee 85 ee 35 oe 85 


Troon «se es oe _ ee — eo — $e HA 
Ayr oe te. 00 _- ee 175 ee W5 ee 432 
Grangemouth® .. 235 oe 490 ee 725 ee 1,801 
Leith .s «oe oe 2,807 ee _ ee 2,307 ee 3,747 
Alloa & Charlest'nt — ee _ oo _ oe 132 
Ro'ness$ .. o6 o« >= oe 70 ee 70 ee 1,222 
Borntisland .. 4. 382 ee 140 oe 522 60 


Total .. «2 4,989 o- 5,945 «- 10,934 ee 14,936 
* Besides 100 tons sent to Leith for transshipment. 
+ Kesides 500 tons sent to Leith for transshipment. 
t Besides 645 tons sent to Leith for transshipment. 

In manufactured iron the market here continues very quiet, and 
prices remain much the same. In common bars there is rather 
more demand both for home consumption and for shipment, but 
in shipbuilding iron there is little, if any, improvement. Some of 
the works are able to keep going about full time, but the majority 
of the works are not doing more than four or five days a week. 
We quote the following as current rates :— First common bars, £8; 
second ditto, £7 10s. to £7 15s.; nail rods, £8 5s.; angle iron, 
£7 17s. 7d. to £9; plates, £9 to £10 10s.—-all f. o. b. here, less 
usual discount. 

The subjoined is a statement of the iron exported to the follow- 
ing ports last week:—-From Glasgow to Batavia and Souraberga— 
galvanised, £450; axles, £26; railway, £1,924; to Bordeaux—pig, 
280 tons; to Buenos Ayres—-grates, £58; to Caleutta—galvanised, 
£306; to Demerara—castings, £23; to Gibraltar, &c.—pig, 450 
tons; castings, £96; to Havana—pig, 50 tons; ‘to Lisbon, &c.—pig, 
140 tons; castings, £66; cast pipes, £84; do. sleepers, 502 tons; 
work, £200; to Madras—castings, £8; cast pillars and sockets, 800 
tons; to Manilla—galvanised, £454; wrought nails, £30; to 
Mauritius, 5} tons; to Montreal— pig, 440 tons; bar, 8164 
tons; castings, 275 tons; wrought nails, £120; hoop, £165; 
to New York—pig, 1,030 tons; cast tubes, £26; to St. John, N.B. 
— pig, 100 tons; bar, 274 tons; castings, 9}. tons; cast tubes, 144 
tons; to Trieste—pig, 55 tons. From Port’ Glasgow to Melbourne 
—east, 72} tons; ditto hollow-ware, 20 tons; ditto pipes, 194 tons; | 
galvanised and malleable, 69 tons. From Gree: to St. John’s, 
Newfoundland—cast pipes, 4 tons. From Ardrossan to Boston— 
pig, 750 tons; to Genoa—pig, 175 tons.. From Grangemouth to 
Calais—pig, 218 tons; to Dunkirk—pig, 435 tons;' to Landserona— 
pig, 100 tons; to Leer—pig, 110 tons; to’ Porsgrund—pig, 25 tons; 
to Rotterdam —pig, 600 tons. From Leith to’ Amsterdam—pig, a 
quantity; to C.. Hugen — pig, a quantity; to Cronstadt — 352 
tons; to Dunkirk—pig; a quantity; to Ham —pig, a quantity; 
to Rotterdam— pig, a quantity. OF 

Coals continue in good demand for home use and for shipping, 
at the following rates : — main and common hard, for 
shipping, per ton of 20 cwt., laid down, &s. to 9s.; best splint, 
8s. 6d. to 8s. 6d.; Wishaw household, for shipping, 8s. 6d. to 
9s. ed po laid down, 5s. 6d. to 8s.; househeld, best quality 
delivered, per wagon of 24 cwt., 11s. 6d. to 14s.; second qualities, 
per ditto; 9s. 6d. to 13s.; steambeat, per ditto, 10s. 6d. to 12s. 6d. 
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little or no indication of either demand or consumption or of the 
prices ; and the fact of the stocks’ ha decreased to such a 
small extent (only: some 20,000 tons) out of the very large quan- 
tities in the various yards and stores during the course of the past 
few months, while in that brief period the manufacture has been 
reduced by nearly one-half, shows that a considerable time must 
pse can expect the market to be in a healthy state. 
That the market is overstocked by many thousand tons is patent 
to all who have any knowledge of our iron trade. This, it would 
appear, is the cause of the downward pressure, and will, it is con- 
fidently believed, affect prices for some weeks. Meanwhile, as 
prices nominally stand, the remuneration to manufacturers throws 
out no inducement to increase produce. In this respect, we are 
credibly informed, the present cost of producing pig iron at many 
of the works leaves a margin ‘on’ the wrong side of the | 
This arises principally from the scarcity of the mineral near the 
works, and the increased outlay required in the transit. of the 
material from long distances. The demand for malleable iron has 
not improved to any great extent. The current orders, we are 


= 


consumption. It is well known that our shipbuilding yards are not 
overburdened with orders, and the terms offered to makers for 
plates, ‘bars, &c., are so low that the transactions are not of great 
magnitude. The wages of workmen in this branch have not been 
reduced lately in proportion to the reduction in many of the works 
in England, and manufacturers there are quite qualified to supply 
their goods on the Clyde as cheap as our Scotch makers ; the only 
difference which exists between them is in regard to the quality 
of the article for the purpose for which it may be required. 


sible is the only means of retaining specifications of ‘any import- 
ance. 

The colliers at ironworks are, we believe, still, as a majority, 
restricting themselves to the short-time movement. The wages 
run from 3s. 3d. to 3s. 9d. per day, but many who do not adhere 
to the general body are quite able to earn from 5s. to 6s. per day, 
and even more, according to hours and ability.- The same class of 
workmen at the sale collieries are now, as a general rule, earning 
5s. per day at the reduced charge, and at several collieries this has 
been advanced to 5s. 6d., the demand at present being excellent for 
nearly every description of coals. Gas coal just now is eagerly 
sought after, more especially the better qualities, for which 25s. to 
35s. is demanded; the inferior qualities range from 13s. to 20s. 
The reason of so great an advance in the price of these coals is, 
we believe, that large quantities are being used along with shale in 
the manufacture of oil. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 

(From our Correspondent.) ‘ 
LiverPooL: London and North Western Railway—Coat a 
or GrimsBy: Great Increase—-NortH Eastern DIstRic?: Steam 
Shipbuilding : West Hartlepool -LauNcH OF THE JUMNA, TRANS- 
PORT—STATE OF TRADE: Sheffield : Cleveland : South Yorkshire. 
THE Ashton, Runcorn, and Ditton branch of the London and 
North-Western: Railway is making good progress. Of the total 
uantity of 1,000,000 cubic yards of earthwork on this branch, 
$00,000; yards are finished. Of the bridge, illustrated in THE 
‘GINEER for the 29th of June last, over the river’ Mersey, the 
ire abutment and the Cheshire river pier are finished to the 








Lancashire river pier is built to 38ft., and the abutment to 30ft. 
above high water. Five piers of the six 60-ft. arches in the river are 
to their full height, and four of the arches keyed in. The staging 
for fixing the ironwork of one of the 300-ft. openings is erected, 
and that for the second is in progress. ‘ The ironwork of the bridge 
over the river Mersey governs the completion of these works. 
About 500 tons of wrought iron in the girders of the first opening 
are fixed and rivetted together ; 1,000 tons are also on the ground 
ready for fixing. One of the main or principal girders being com- 
plete, and fixed in its position, and the stability of the temporary 
scaffolding (120ft. in height above low-water) having been satisfac- 
= tested, the fixing of the ironwork will now proceed more 
rapidly. As regards the Lime-street station, Liverpool, it may be 
said that the extension and re-arrangement of the platforms ‘and 
rails will be proceeded with immediately the necessary excavafion 
is complete. 

‘The coal trade of the port of Grimsby has lately much increased 
both to the Continent and coastwise. The shipments to June 30th, 
1866, amounted to 110,649 tons, being 93,955 to foreign ports, arid 
16,694 coastwise, or at the rate of 220,000 tons per annum. The 
trade appears to have doubled itself in the last five years. » This is 
a great benefit to the Manchester, Sheffield, and Lincolnshire Rail- 
way Company, the coal for the most part coming from the South 
Yorkshire pits. > . 

As sagen the north-eastern district we may note that the ship- 
building trade continues depressed at“Wellington Quay. Messrs. 
Palmer and Co. (Limited) are about to-close their. yard there, 
intending to concentrate their establishment at Jarrow. Messrs. 
Palmer launched a Government transport from their Jarrow 
building yard on Monday afternoon. They have three large 
steamers on for the American trade, and are also building a vessel 
for the Mediterranean. They have as much work on hands, it is 
thought, as will keep the yard employed this year at least. It is 
not true that the firm have closed their ironworks. They have 
twelve rolling mills, and several foremen and off-hands have been 
set on to keep three of them partially going ; but the managers 
have thought that it was no use keeping these on in such an 
imperfect and unsatisfactory manner, and closed them altogether 
last week. The other departments of the establishment are at 
work, and the engine-building works are going three-quarters 
time. Some new orders have come into the engine works lately, 
and the moe have peer ms out for others that th 
expect to e iron shipbuilding yard is being supplied with 
plates and angle ends from Consett and Whitehaven, and this 








informed, are of a general character both ‘for foreign and home | fuel. 








and health of all who may have occasion to be on board. Mr. 

Reed has availed himself of the great of hold by Ls ree | 

the ship into four decks, around each of w! he has apportion: 

berths, store-houses, and other conveniences. Amidships of the 

lower deck are roomy angine and boiler rooms, and likewise on i 
i tire 


coal bunkers. Below this is’ the orlop deck, which is en’ 
allotted to ‘store rooms, water tanks, coal bunkers, &c. ‘The 
¢apacity of the coal bunkers. can’ best be conceived from 
the fact that the Jumna is estimated to 
The"water tanks will accommodate no less than 31,000 
gallons of water. On this deck are also placed the bread 
rooms, the magazines, sail rooms, chain cable lockers, &c. 
The system of ventilation adopted is that invented by Dr. 
Edmunds, and consists of wooden air tanks, 3ft. square, let down 
t h each deck, down the centre of which is let an iron pipe of 
18in. eter to carry off the foul air and gases. A steam jet is 
let into the iron pipe, which causes the foul air to ascend to the 
aperture at the top of the tube; this causes a vacuum at the lower 
extremity of the air tank and causes a continued rush of fresh air 
down to the lower deck. +4 : 
Business at Sheffield continues dull upon the whole; a good 
many workmen are only i dp = Rigg Spe teen 
of the Cleveland district is in a languid condition. e continued 
suspension of manufacturing operations in connection with the 
forges and mills of the North of England has stopped almost 
entirely the local demand for pig iron. : 
The South Yorkshire iron trade is, upon the whole, well main- 
tained. The orders to hand from Canada are rather more en- 
douraging. but there is only a flat trade with Australia. From 
America the orders are light, and chiefiy for stock. The orders 
for rails for British North America and Russia are being com- 
pleted as fast as possible, in consequence of the near approach of 
the closing of the Baltic and North American waters. The busi- 
ness with the United States is not so brisk as was anticipated, in 
view of the probable increase of the tariff duties after Christmas. 
The trade with the southern, midland, and northern counties is 
rather languid, but this ig no doubt owing in a great measure to 
the late bad harvest wea: Some of the largest firms have good 
orders on hand for railway wheels and plates of Bessemer and 
other steel. There is not much doing in armour plates, although 
there are a few fateign orders onhand. The railway wagon works 


‘continue busy, and there is corresponding cea in the patent 


tire and axle je po Phas agg soa ao 
branches of th u e grates are just now 
in great noe ee thie rat is looking upwards. e engi- 
neering establishments are fully employed, principally in supplying 
machinery and heavy casti ‘or several large works in the course 
of eréction in thie district, Messrs. Pigott and Farrar, of the Old 
Foundry, Barnsley, have just completed two large engines for under- 
ground working for the Willow Bank Pit, and two more of the 
same calibre are in course of construction for the North Gawber 
Colliery. 
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_ Mip-ATLANTIC TELEGRAPH PROJECTS. Eas pret OR oi the repairing of any injuries by aubdividing the conducting me- 


no the power he A the rage 
tlantic graph no certain in 1 
results as & ings to Be iets nh route 
judicio’ t 1e promoters:of a rival scheme. Thus 
Logs ay 224 we pe! informed that should the Valentia 
and Heart's Content cable ever bé laid it would be found 
impossible to devise instruments to send niessages through 
it at a pry! ds eter & aud now that it 
is laid it ia said tha’ a eters) ee Hig is a source 
one at ae and, a8 it de its 
y t 









par its 

éigh break the cable at where it hangs 
ded over small h joue Jonsult a ter of the 
e how submerged, about, the -Atlantic route, and 
€ will tell dismal stories about a colony and sea coast shut 
| by. ice and icebergs, so that to this day the Danish 
»yernment is unable to say whether its subjects at that 
of the route are alive or dead. The favourite outcry 


about the Mid-Atlantic routes is that the océan at those 
parts has no bottom. An exaggerated profile of the bed of 
the Mid-Atlantic Ocean was once published by the Atlan- 
tic Telegraph Company, showing that the mountains and 
valleys of Switzerland were,mere wiole-hills to those under 
* bea between Central Europe and Central America. 
Hog stated, “by authority of the directors,” that 
Captain Maury had stated to the American Government 
that the route via the Azores, as far as he knew, would be 
sure,to prove fatal to any cable submerged therein. Yet 
Captain » in the last edition of his “ Physical 
Geography of the Sea,” published in 1860, s as 
favourably of that route as of any other, and moreover 
ublishes therewith a chart showing how a cable can be 
Taid from France, via the Azores, to the south of New- 
fotindland without encountering any water much deeper 
tlian that between Valentia and Heart’s Content. e 
fact is that while an Atlantic telegraph remained a feat of 
doabtful practicability raising = ote to make the trial 
Was a work of great difficulty, With a cable of any given 
description much less money was necessary to connect 
Ireland with Newfoundland direct than to join England 
and America by any other route. Except in the matter of 
primary outlay of capital; the Valentia and Newfoundland 
route was probably. the worst one that could have been 
chosen, because the long unbroken line of cable so greatly 
retards the signalling speed by its inductive resistance, and 
becatige a breakage in the line involves such enormous 
expenses. A breakage, except at the land ends, involves 
the necessity of submerging an entirely new cable. The 
forthern route is far superior in the matter of the short 
lengths of. cable soremmaty. to complete the line, the 
gest uhbroken length beitig only 750 miles. The 
id-Atlantic scheme of most interest to England—the 
one to connect Falmouth with the Azores, and the Azores 
with Halifax, will require greater lengths of cable than 
those necessary for the northern route; but, on the other 
hand, those longer cables will not be in danger from ice- 
bergs. In this respect the Falmouth and Halifax line has 
one very great advantage over the Valentia and Heart’s 
Content, or the North-Atlantic routes. As regards depth 
of water between Falmouth, the Azores, and Halifax, it 


will be on reference to the chart recently published 
in Tue Encrxeer, that, according to soundings taken by 
order of the English Government, the sea there is very 


little deeper than between Valentia and Heart’s Content, 
As ’s transatlantic telegraph is the one which at 
nt has most interest to England, it demands attention 
fefore other Mid-Atlantic projects. The following is 4 
representation, full size, of the cable proposed to be laid 
by Mr. Thomas Allan, C.E., from Falmouth to Flores, oné 
of the Azores, and from thence to Halifax :— 


re 


This cable consists of a central solid copper wire, 
weighing 250lb. per nautical mile, surrounded with | 
twenty best steel wires of No. 9 gauge, the internal wire 
and steel strands giving conducting power equal to an 








ordinary copper strand weighing 300 Ib. per nautical mile. 
The strands in the submerged Atlantic cable weigh 
300 Ib. per mile.. The dielectric in Allan’s cable is also | 
the same as in the present Atlantic cable, namely, four 
coats of gutta-percha alternated with four thin layers of 
eetgodiel, weighing together 400 Ib. per nautical mile. 
The proposed external coating is of hemp or otlier cheap 
material, intended merely to protect the cable from the | 


handling operations necessary during the process of sub- | 
mergence. The steel wires which give strength to the | 
eable being inside the gutta-percha are thereby rendered | 
imperishable in sea water. e weight of the cable in air | 
is 83 cwt., and in the sea 2? ewt., per nautical mile; | 
specific gravity, 1°5; its breaking strain is stated to be 
equal to eleven miles of itself in water, without elongating 
one per cent. The aggregate weight of 2,000 miles of the | 
cable is 850 tons, Bg the estimated cost of that length | 


,000. 

Mr. Allan, it will thus be seen, bases his project upon 
the theory that at the bottom of the deep sea there are no 
currents, or very slow ones, and that the ocean bed consists 
of soft mud. e balance of evidence as yet gained on 
the subject is tly in favour of this hypothesis, and 
deep-sea cables of different kinds, can alone enlighten us 
in future years, as to the absolute condition of the bed of | 
the deepsea. In shallow, and in moderately deep seas, | 
experience proves that cables usually fail at the same | 
time as their iron sheathing. Messrs. Glass, Elliott, and 
Co., who have had more experience on the subject than 
anybody, made the following remark in a letter to Mr. | 
Cyrus Field, tendering to make the Atlantic cable of | 
1865 :—“ You will permit us to suggest that the shore 
ends of the Atlantic cable should e composed of very 
heavy wires, as, from our experience, the only accidents 
that have arisen to any of the cables that we have Jaid 
have been caused by ships’ anchors, and none of those ' 
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iF duit of Saad xen have ever cost renter 
same firm that told the public that the 
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deep sea are so very safe, Mr, Allan’s project 
to lay an unprotected core is a good and cheap one. Still 
it must be remembered that a very great number of deep- 
sea cables have totally failed; and the cause has never 
ascertained. A défect of Mr. Allan’s cable is, that if the 
lire at any point should become fatilty, and the sea water 
ret to the conducting strand, electrical action will 
set up between the comet and steel, and the conductor 
be eaten away rapidly, It is easier to point out a fault 
than to provide a remedy, and, takin, the difficulties 
of the problem into consideration, . Allan on 
the whole, to, have chosen the least of all the evils which 
threaten the lives of deep-sea cables. Perhaps if the pro- 
coarse external covering were made to some extent 
an insulator, say, by imbedding the hempen fibres in gutta- 
percha of coarse and cheap uality, the aAditional signallin 
8 thereby gained would tore than repay the cost, tol 
the chance of water reaching the conducting wire through 
faults be diminished. Allan’s éable is but little more than 
one-fourth the weight and bulk of the present. Atlantic 
cable, and but two-thirds the hence, in the cable 
alone there would be a saving of about £200,000. The 
expenses of shipping and submergence would be propor- 
tionately lighter, so that the estimated cost of the com- 
leted line is, about. one-half that of the present Atlantic 
Telegraph. Land lines are already in communication with 
the places where the ends of the cable would be landed. 
The Times, which is about the worst authority extant upon 
engineering a says :—“ Mr, Allan lias inventéd a 
new kind of cable, which, when once seen, is like breaking 
the egg, a wonderfully simple solution of the present diffi- 
culties.” 

Such is Allan’s transatlantic telegraph project. The 
length of cable necessary to unite Falmouth with Flores is 
about 1,250 miles, and the remaining section to Halifax 
1,350 miles. The total estimated expenditure is £600,000, 
and a provisional contract has been made for the construc- 
tion and submergence of the two cables for £500,000. The 
necessary exclusive rights are secured by a first payment 
of £10,000 in shares. 

Some years ago on ey to lay a number of lines in con- 
nection with the United Kingdom Telegraph Company 
were set on foot, the whole to constructed and worked 
on Allan’s systems. So vast were those projects, five in 
all, that they would have covered the whibe civilised and 
uncivilised world with wires, and the schemes might well 
have been amalgamated, as “The Great Globe Telegraph 


eg Lime many 2 The first of these projects was thé 
United Kingdom Electric Telegraph Company, and thé 
original prospectus now before us shows the enormous 


profits which would accrue on the completion of the under- 
taking; we will not reproduce the figures in that prospec; 
tus, lest they should prove too gravating to the present 
shareholders. The second of Mr. Allan’s projects was 
“The Great Ocean Telegraph Company,” to lay a cable 
direct from Falmouth to Halifax, and a branch by Ber- 
muda to Jamaica, thence by connecting lines 'to the West 
Indies and Central States of America. The third was “The 
reat Indian Submarine Telegraph Company,” to establish 
irect communication between London and Bombay by a 
chain of submarine lines from Falmouth to. Gibraltar, 
Malta, and Alexandria, thence, via the Red Sea, to India, 
The fourth was “The Great Indian Submarine Extension 
Telegraph Company,” to connect Bombay with China and 
Australia, via Galle, Penang, Singapore, Hong Kong, and 
Shanghae, also via Singapore, Ca ork, Moreton Bay, 
the land lines in Australia. e fifth, “The Sont 
Atlantic Telegraph Company,” to run lines from Gibraltar 
to Madeira, Cape de Verde, Sierra Leone, Ascension, St. 
Helena, Saldanha Bay, to the Cape of Good Hope; and 
from Ascension to Pernambuco, Bahia, Rio Janeiro, Monte 
Video, to Buenos Ayres; also a branch between Gibraltar 
and Lisbon. All these schemes fell through, except the 
United Kingdom Telegraph Company, which, however, has 
done good service in reducing the price of telegrams 
between places in this country to more reasonable rates. 
Atlantic telegraphy has up to this date, for various 
reasons, had a very peculiar literature of its own, as already 
pointed out on several occasions in Tue Enoineer. But 


) of all the extraordinary books the subject has produced 
) none can surpass in unique character one written in 1863 
| by Arturo De Marcoartu, a Spanish engineer. 
) or rather pamphlet, was written at Washington, and pub- 


The book, 


lished by S. Hallet, of Fulton-street, New York. The 


ish writer seems to have had too much confidence in 


| his command of the English language, so that his work 


reads as if compiled by a foreigner with the aid of a 
diction James Russell Lowell, wheh satirising literary 
testimonials, makes a distinguished Dutchman write as 
follows about the Biglow papers :— “ High-Worthy 
Mister !—I shall also now especially happy starve, 
because I havé more or less a work of one of those ab- 
original Red-Men seen, in which I have se deaf an‘interest 
ever taken, fullworthy on the self shelf with our Gottschéd 
to be upset. Pardon my, in the English-speech unpractice. 
—Von Humsve,.” The remarkable ee by Arturo De 
Marcoartu, which nevertheless contains much information 
about early Mid-Atlantic projects, has nearly as much 
nonsense written in sober earnest, as the letter of Von 
Humbug. The following extracts will suffice to give an 
idea of the style :— 

There is no sea, however wide or however deep, that will not 
receive in its bosom the electric wires of the submarine telegraph. 
The truth of this on of the ex-superintendent of the Tnited 
States Astronomical Observatory, Mr. Maury—a man who by his 
studies concerning the ocean has rendered important services to 
the commerce and navigation of the Atlantic, and which has 
always our own— seem. to place no limit to the length 
of the conducting wires, and to leave no doubt as to the favour- 
able result of any line with which it might be proposed to cross 





the. widest of the ocean without resting on any islands or 
banks It is, nevertheless, prudent and very proper 13 limit the 
length of the wires on ount of its lucting poWer, ‘and 
the insulating property of its wrapper, and even to facilitate 





Here is another specimen :— 
In that day when said submarine net shall unjte the coasts 
and principal islands of the Atlantic, a much easier and cheaper 
enterprise than it is ly believed to be, and much more 
humanitarian than it is esteemed — the English, 
French, and Spanish mail packets and vessels, both 
sailing, of oll poste 96 Sho warid, will find in their ports 
hic despatches concerning the state of the atmosphere and 
which are about to cross, and into which they now 
meet with certain death. Without being 
= qevatli> stapes tas Sides 
seas, or in 
weather, which would communicate to them (in the same manner 


& 
& 


Proceed, caution, danger. The passage of vessels, seen from the 


stations thro powerful telesco would be announced in 
telegrams to the many interes and loving ones which the 
vessels of our day in all parts of the world always leave behind them. 


The author, howeyer, has collected nearly all the facts of 
interest respecting the earliest projects to unite England 
and America by, Atlantic telegraphs, and those schemes 
may now be briefly summarised, The French Govern- 
ment has several times entertained the idea of construct- 
ing a line from Bordeaux to Cape Finisterre, 403-miles in 
length, whence a cable 1,055 miles in length would be laid 
to St. Michaels and Flores in the Azores, and-a second 
eable 1,930 miles lohg, complete communication with 
Boston in America. The first of these cables would cross 
what is supposed to be the deepest part of the Atlantic, 
and the great length of the second cable constitutes 
another objection to this route. Mr. Cyrus Field applied 
to the French Government for the grat for fifty years of a 
line from Brest to. Valentia, and the exclusive privilege of 
communication, between Newfoundland and the islands 
St. Pierre and Miquelon. The request was refused, as the 
French Government did not desire to be dependent upon 
the Anglo-American line of telegraph for communication 
with the United States. 

Two lines have been projected between Spain and 
Aniérica. One from Cape St. Vincent to the Spanish 
Antilles, vid the Azores and the Bermudas, and the other 
from Cape St. Vincent to the Brazils, taking several 
Spanish and Portuguese islands in its route. Three routes 
to Cape St. Roque have been suggested, the first and most 
direct: crossing the Canary and Cape de Verde Islands. 
The second starts from Cape St. Vincent, Lisbon, or Cadiz 
to Madeira, thence to the Canary, Cape de Verde, St.. Paul’s, 
and San Pedro Islands, landing finally at Cape St. Roque. 
The third, the iongest route but the one: of shortest sec- 
tions, is from Cape St. Vincent .or Cadiz to the idlatid of 
Madeira and the Canaries, to Cape Blanco on the ‘coast of 
Africa, thence to the Cape Verde Islands, Penedo de San 
Pedro, Fernando Norofia, and Cape St. Roque. The last 
of thege routes passes through the places of most com- 
mercial importance, besides which it is said that the depth 
of water to be encountered nowhere exceeds 2,900 fathoms. 
The following are the proposed sections ;—Cadiz to the 
Madeira Islands, 616 miles; the Madeiras to..Teneriffe, 
Canary Islands, 318 miles; Teneriffe to Cape Blanco, 
533 miles; Cape Blanco to Brava, in the Cape’ Verde 
Islands, 652 miles; Brava to Penedo de San Pedro, 1,009 
miles; Penedo de San Pedro to Fernando Noroiia, 
392 miles; Fernando Noroiia to Cape St. Roque, 226 miles. 
It is supposed that a small landing-place may be found 
between Brava and Penedo de San Pedro, on Longchamp’s 
Rock, marked in old charts as visible somewhere near 9 deg. 
50 min. latitude. Capt. Alvin, of the Brazilian Navy, was 
commissioned by his Government in 1861 to fix the locality 
of this rock, but he could not find it, and it is omitted in 
the more recent charts published by the British Admiralty. 
In connection With the ag ay cables.a length of line 
from Cape St. —— to the Great Antilles has been 
—s as follows, the water in the route being «tzted not 
n any instance to exceed 1,000 fathoms in depth :—Cape 
St. Hontde to the southern mouth of the Amazon, 1,064 
English miles; mouth of the Amazon to Trinidad, 1,096 
iniles; Trinidad to Porto Rico, 584 miles; Porto Rico to 
the Bay of Samana, 183 miles; and Samana to Ca 
Maysi, in Cuba, 320 miles. Much of this length.would be 
in Soler water, where cables could be easily raised for 


repairs. 

Tf the statements respecting it are borne out by facts 
the South Atlantic route from Spain is about the best of 
all that occupied the attention of our continental neigh- 
bours, since the depth of water is so favourable, and the 
commercial interests the line would serve so great. The 
last Mid-Atlantic scheme deserving notice is the one 
planned by Mr. Bonelli, the Director-General of Tele- 
graphs in Italy. He proposes to unite the Italian penin- 
sula with America by means of cables to Genoa, Marseilles, 
Barcelona, the Belearic Isles, Carthagena, Gibraltar, the 
Madeiras, Canaries, and Cape de Verde Islands, Bahia, 
in Brazil, Pernambuco, Rio Janeiro, and Monte Video. 

One by one we shall doubtless witness the resuscitation 
of. these projects now that Atlantic telegraphs have 
become matters of certainty rather than matters of ex- 
periment. If there were ho motion of the water, and 
nothing but mud at the bottom of the deep sea, iron 
sheathing to a cable would be simply an unnece 
luxury. far as our knowledge of the deep sea e 
tends there appear to be slow currents at places, and in 
past at] owes meee en by a 7 

ist wo prefer to discover mud. Nothing but 
opeten ent, therefore, can decide the battle of the 
armoured and unarmoured cables. Intending shareliolders 
in any of the forthcoming schemes should take nothing 
for ted, but examine for themselves the depths in 
which the lines will have to be laid,‘as shown by the 
Admiralty charts, ascertain as far as practicable whether 
the bed of sea is rocky at any and whether the citbles 
when laid will at any point 
or attacks from icebergs. If any of .these impediinents 
exist they will not be prominently set forth in. the pro- 
spectus of the promoters. If, on the. other hand, the 
0 to the laying of the line are not insuperable, an 
unsheathed cable might well be tried, because, should it 
not answer theoretical anticipations, and last only half the 
time of a covered line, its construction and s ce 


ne tte on 


exposed to. swift cntrents - 
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would cost only half the money. Who knows whether the 
time may not Penne when the Great Eastern shall make 
these cheap cables on board, and cross the seas spinning 
them out at her tail like a gigantic spider? 





RANSOME’S PATENT SILICEOUS CONCRETE 
STONE. 


To write a icular description of a patented or other inven- 
tion before it has been thoroughly and while its originator 
avows that it is still short of perfection, is a task which a 
journalist can neicher undertake with confidence nor discharge 
with satisfaction. It is now nearly ten years since we .directed 
attention in‘'THE ENGrNzER to Mr. Ransome’s patent stone, and 
recorded with some degree of detail the abundant evidence fur- 
nished by the results he had then obtained in his succes- 
sive experiments, of the zeal, energy, intelligence, and indomit- 
able perseverance, he had brought to bear in surmounting the 
many and formidable obstacles that interposed between him and 
the object of his pursuit. . It is true that attempts have been made 
ere now to produce artificial stone; patents have been taken out, 
have run their course and have expired—Buckwell’s, of East 
Greenwich, for instance, as the grotesque ruins on the banks of the 
Thames, near the large manufactory erected by the Patent Con- 
crete Stone Company, remind us. These works (Buckwell’s), 
and the manufacture carried on in them, were abandoned ten or 
twelve years since. The processes and products of other 
artificial stone manufacturers are so totally different from Mr. 
Ransome’s as to have been utterly useless to him in his studies 
and experiments. Buckwell’s “compo.” consisted of chips of 
natural stone bound together by Portland cement—the specialty 
of the invention consisting of a mode of consolidating the mass 
by percussive action. Mouldings or architectural ornaments 
could not be produced by this method. 

A brief description of the new works erected for the Patent 
Concrete Stone Company at East Greenwich, under the direction 
of Mr. Frederick Ransome, the patentee and manager for the 
company, may properly precede a reference to the extraordinary 
products under the patent. 

The new manufactory is now far advanced towards comple- 
tion, and in a week or two will be filled with the company’s 
workmen. It stands in the centre of a spacious piece of ground 
on the south bank of the Thames at East Greenwich. The 
ground, which is now well drained and pleasant to look upon, 
was, a few months since, an unsightly pestiferous marsh, into 
which thousands of cart-loads of stuff have been thrown, and 
on which a large, plain, substantial building has been erected, 
with all the improvements in arrangement carried into effect 
which Mr. Ransome’s experience in the works at Ipswich sug- 
gested.. We may here mention that the raw materials used under 
the patent are sand and gravel, flints, chalk or limestone, caustic 
soda, chloride of calcium, and water. The sand, admirably 
adapted for the finest work, is to be had in abundance in the 
neighbourhood of Maidstone, and in other quarters from which 
there is water carriage. Gravel is to be had at a low price, by 
arrangement, from the bed of the Thames. Flint is to be had 
in abundance from the chalk pits near by. The chemicals are 
brought by water carriage from the north of England. The 
water is supplied by the North Kent Water Company’ and a 
large well that has been sunk in the yard. The manufactory is 
flanked on the one side by the extensive works which are being 
erected for Messrs. Bessemer Brothers; on the other, by 
Bethell’s chemical preservative works, where, according to the 
local phrase, they undertake to “ pickle timber.” Each of these 
establishments has a spacious river front; and entering the 
Patent Stone Company's premises from the river, we find at the 
end of a sturdy and roomy jetty, 35ft. long by 12ft. wide, now 
finished, a barge which has just taken its cargo of barrels of 
chloride of calcium from a steamer in the river, waiting to be 
unloaded by the derrieks set up temporarily until the permanent 
tackle is fitted. Tramways will convey the trucks into the 
manufactory or along either side of it to the further end of the 
building, or to any part of the yard which may be chosen for 
storage. The sand and flints will all be conveyed to the end of 
the building furthest from the river. Following the trucks 
which are unloading—say a cargo of fine sand from Maidstone— 
we find that i, will be deposited to wait its turn, or will be 
sent up at once by an elevator, sometimes called a “ Jacob’s 
ladder,’ from which it is emptied into a revolving cylinder 
about 18ft. long by about 3ft. in diameter. The cylinder will 
be heated by a hot blast sent through its centre. When the 
sand is perfectly dried it will be shot down by a trough, accord- 
ing to its quality, into one of a series of about a dozen cells 
which cross the end of the great workshop, each cell having a 
«loorway to the large inner area. These cells, in which the dried 
sand, flint, &c., are stored, are arched overhead with brick ; they 
are only about half the height of the building. The upper side 
of the arch is levelled with concrete and an even and strong floor 
laid. In this upper portion will be ranges of digesters or boilers, 
heated by steam, in which the “flint soup” will be made, that 
is in which flints will be dissolved in caustic soda. When the 
charge in the digester is sufficiently saturated it will be “blown 
up” by a pipe, which will communicate with the reservoirs to be 
placed overhead. From these, again, the liquid flint will be 
drawn off, as need requires, into heated evaporating pans, where 
it will be treated until the proper degree of viscidity is attained, 
after which it will be drawn-off to the ground floor into a vessel 
placed for its reception. There we will leave it for the present 
until we look about us for a little, merely remarking that the 
flint soup, when it reaches the reservoir from the digester, 
will be about as thin as cream, but much more trans- 
parent; as it will leave the evaporating pan it will be of about 
the consistency of treacle, but much more tenacious. The work- 
shop in which we next find ourselves is 145ft. long by 100ft. 
wide, with spacious passages through a crosswall to another 
covered area beyond, which is 108ft. long and also 100ft. wide. 
The light, which is abundant, is from the broad belts of glass on 
each side of the M or double roof. The principals of the roof, 
which are knit by strong well-arranged iron ties, rest in the 
centre upon a beam supported by iron columns 16ft. high, which 
is, of course, the height of the side walls. The steam boilers 
occupy @ space ranging with the sand cells before referred to, 
and are near the centre of the building. In front, in the open shop, 
the steam engine is already placed. It is of 16-horse power nomi- 
nally, but is capable of working to 30-horse power. The engine 
will give motion to shafts which are carried to the walls on 
each side. Under these shafts will be a series of about a dozen 
pug or mixing and sifting mills. The performances of the mixing 
mills remind us of the tub full of melted flint which we sup- 
posed to be left in waiting close at hand. The man in charge of 
the mixing mill will fill it with the proper proportions of dried 
sand and this semi-fluid silica; the sand and the silica are 

worked in the mill into a thoroughly homogeneous plastic mass. 
Beyond the mills there will be in the centre of each longitudinal 
division of the area a tramway, running right forward to the 
further section of the manufactory. .On each side of the tram- 
yay will be a bench running the whole length of this portion of 





the workmen will do their moulding for light work, 
the heavier pieces being moulded on the floor. Lingering for a 
particular bench we may suppose 

loyed in casting a piece of delicate diaper work, the pattern 
wae a diamond quatrefoil taken from Westminster Abbey. 
The material will be brought to him in a truck on the plate-way 
from the mixing mill, and will consist of the finest sand pro- 
curable, sifted with the utmost care, and as thoroughly mixed 
with the ‘silica as is possible. “He and the other workmen, 
having taken out their castings, will place them upon the long 
benches adjoining, where, by means of a flexible hose, they 


will be drenched with chloride of calcium in a cold state. ‘ The | 


calcium acts rapidly upon the soda, and speedily hardens and 
binds the whole mass. The castings will then be conveyed upon 
the trucks to the further room, which will be furnished with a 
number of cisterns containing boiling chloride of calcium, into 
which the castings will be immersed and allowed to remain 
until they are supposed to be thoroughly saturated. The 
chemical action between the silicate of soda and the chloride of 
calcium will be consummated in this stage, and result in the 
formation of an insoluble silicate of lime, which envelopes and 
joins indissolubly all the particles of sand, chalk, or other 
mineral matter of which the block or casting is composed. At 
the same time the chlorine combines with the soda and forms 
chloride of sodium or common salt, which is easily removed by 
washing. After the work has been thoroughly saturated by the 
boiling calcium the contents of the cistern will be fished up, 
placed upon trucks, and wheeled away on the tramways to the 
berths open for them on the ranges of grids, raised a little above 
the floor in the great room No, 2... Above the grids, with the 
work which covers them, will be ranges of wooden troughs with 
perforated bottoms. A number of water pipes will discharge 
from overhead their streams into the troughs, and the water 
percolating through the bottoms will furnish a gentle though 
copious shower bath to the work beneath, which clears away the 
crystals that have exuded. The washing having been com- 
pleted the castings will be again wheeled off on the trucks, this 
time to pass through the finishing process in large drying 
chambers fitted up in No, 2 room. When dried the articles are 
ready for the store rooms, or for the barges or wagons that are 
to convey them on their first stage towards their ultimate desti- 
nation. 

Since we wrote our former articles in THE ENGINEER on Mr. 
Ransome’s patent stone great improvements have been effected 
in his process. At that time he hardened the stone by baking, 
an operation attended with difficulty in itself and involving 
serious disadvantages. The baking has been superseded, and all 
the disadvantages incident to that expedient have been entirely 
got rid of by his last great discovery of the reciprocal action of 
silicate of soda and chloride of calcium when brought into 
contact. Up to this puint the inventor may be said to have 
spent about twenty years in days of care and nights of waking— 
sometimes literally nights of working—in his experimental 
laboratory. The employment of the chloride of calcium was the 
last grand step in his toilsome journey, and we can almost 
conceive of the inventor emerging at that point from his 
laboratory and entering the workshop with a triumphant shout 
of “ Eureka ”—I have found it. Ploughing and seed time have 
passed away, and the joyous labours of harvest have been entered 
on. There is now no further need of study and experiment as 
to the best ingredients for use in the manufacture, or of new 
expedients for the more perfect manipulation of the material. 
The difficulty now is to execute the orders for the tested 
and approved product, which are sent in from the United 
Kingdom and from the most distant parts of the 
civilised world. Testimonials of the excellence of quality 
of the patent concrete stone, with regard to strength.and pre- 
sumed indestructibility, have been given bya host of the most 
eminent professors, engineers, architects, builders, and practical 
and scientific men of the United Kingdom, Government engineers, 
and others, highly competent to bear witness on the subject. 
The endorsement of architects and engineers—the only classes 
that can furnish such convincing evidence of their bond fides—is 
not confined to their mere letters of commendation, the practical 
proof of their approval is furnished by their stipulations that the 
patent stone be employed in works erected according‘ to their 
designs and under their superintendence. It is also worthy of 
note that some of our most eminent inventors, engineers, and 
practical men have given a material guarantee of their faith by 
joining the company as shareholders and directors. Amongst 
other names in the list we notice those of Mr.. Henry Bessemer 
and his partner, Mr. Longsden, Mr. Bryan Donkin, Mr. Edward 
Woods, and a host of others. In addition to the extensive use 
of the patent concrete stone at home, in accordance with the 
specifications for public and other buildings, orders have recently 
been executed, or are in process of execution, from the Bengal, 
Bombay, and Madras presidencies, from Kurrachee, in Scinde, 
from Tasmania, Adelaide—where the capitals for the columns of 
the new town hall were supplied by Mr. Ransome’s company— 
Sidney, Melbourne, New Zealand—where he furnished 126 large 
Corinthian capitals for the government buildings — China, 
Turkey, Egypt, Holland, and other countries. Among the 
orders in hand is one for a large number of Ionic capitals for 
the University of Calcutta. They are modelled after those of 
the famous Temple of Erectheus, at Athens. These capitals are 
above 3ft. diameter at the neck of the column, and 3ft. 4in. 
deep. The abacus, enriched with the echinus ornament, is. 4in. 
on the perpendicular; the decorated frieze of the capital is 12in. 
deep to the astragal; the volutes are 2ft. 3in. across the face, by 
2ft. 5in. on the perpendicular. ; 

As yet the patent concrete stone has been chiefly employed 
for delicate architectural embellishments, which could not’ in 
many cases be produced by the sculptor or carver at less than 
ten times the cost of the patent stone. The specimens to be 
seen have the ring of metal, and the arrises of the most delicate 
ornaments are as sharp as if they were cut in brass by the most 
skilful hand. 

Among the classes of ornamental pieces which may be said to 
be practically kept in stock—inasmuch as patterns have been 
made for them and preserved—are enriched capitals for columns 
in each of the decorated orders, as also in Byzantine, Rennais- 
sance, Elizabethan, Tudor, Gothic, and other styles; cornices, 
archivolts, corbels, trusses, pedestals and vases, dials, flower- 
boxes, baptismal fonts, pulpits, gravestones, chimney tops, 
mullions, and cusps for windows, pointed and wheel; chimney- 
pieces, with Atlantes and Caryatides; the greque ornament ; 
cable, chevron, and chain mouldings; Vitruvian scrolls and 
Tudor flowers ; statuary ; imposts with antique headkeys; and, 
in short, a variety of ornamental objects too large to be enume- 


rated. 
In addition to the extensive use of this material for delicate 
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architectural ornaments it is extremely 
eS ee cndianry commotion pen 
the plan 
raw material employed, are all simple and inexpensive, and 
manufacture may be prosecuted in almost any locality.” - 
DE BERGUE’S IRON PERMANENT WAY. 


As long ago as 1853 Mr. C. De introd 
ingeniously constructed cast iron permensat wep, citation Tay 





rere 
t u to a 9in. 
continuous longitudinal way. This first form ‘of the De Seiaas 
sleeper is in extensive use in Spain, having been already laid 
down by the Messrs. De Bergue in 1853,- for a length-of thirty- 

Martorell; and since 1858, 


atl and for the last eigh 
months an additional length of 137 miles has been laid Ps ngren 
the same line. The only railway in England where the De 
Bergue flat-bottomed sleeper is now employed is the South 
Wales Railway, where a length of one mile, near Lianelly, has 
been in use for as long a period as seven years. Sir Charles 
Fox and Mr. W. G. Owen, the engineer of that line, have pro- 
vided Mr. De Bergue with very favourable reports— amongst 
which is one addressed to Sir M. Stephi —on the economy 
of maintenance and general efficiency .of his system. The 
engine drivers of that railway—always excellent judges of good 
permanent way—also praise it very much for its smoothness, 
Mr. Owen states that, during the gale of the 22nd of Novem. 
ber last, when the sea broke in and swept away some 60ft. 
of the wooden longitudinal sleepers of the South Wales line, that 
portion laid with the De Bergue sleeper “stood the torrent 
without injury.” “ Both rails and chairs were undisturbed,” 
and this portion of the line was ready for traffic after laying 
down a “very little addition of ballast.” Literally and figura- 
tively, the basis of the success of iron permanent way must be a 
good ballast ; and we think it more than probable that the delay 
in its general introduction is simply due to the disregard of this 
fact. Partly accounting for the success of the iron permanent 
way on the South Wales is the ballast used there, which is de- 
scribed by Mr. Owen as “a hard dry clinker from the cinder 
heaps of the copper works, not : too: large in size, and well 
drained.” In the course of the recent discussion at the Institu- 
tion’ of Civil Engineers, on Mr. Price Williams’ admirable paper 
on permanent way, Mr. Francis Fox spoke very favourably of this 
system. He said that “it-was not more expensive in first cost 
than a timber road, and there was a saving of nearly the whole 
cost of therenewal of timber.” At the same time heobserved that 
“it took a little more labour in packing ” than with the ordinary 
wooden sleeper ; and, further, “that the breakage of chairs was 
— one-half per cent, per-annum of the total number 
ai 

‘These are sufficiently slight.defects, but they are, it seems to 
us, clearly overcome by the new form of permanent way now 
being introduced by Mr. De Bergue, and upon the design of 
which he has utilised a sufficiently extensive experience ac- 
quired with his original system. In the first place, as will be 
seen in the engravings, he has done away with the system of 
stiffening his chair sleepers by means of a net work of ribs, the 
component parts of which are of course liable to unequal expan- 
sion and contraction in the casting. He relies more upon the 
general shape and thickness of the new sleeper. A trial length 
of about half a mile has just been laid down near the Victoria 
Bridge, on the London, Chatham, and Dover Railway. In the 
course of a recent visit we were remarkably struck with one 
most important point in the present improved form of sleeper— 
an all-important point for the cheap maintenance of permanent 
way ; this was the great ease with which it could be packed by 
the ballast. “ Now the cost of packing the ordinary wooden 
sleeper is well known to make up, both directly and indirectly, 
a large proportion in that item in railway expenses which an- 
nually makes such a large hole in shareholders’ dividends—the 
maintenance of the permanent way. On account of the round 
shape in plan, and of the accessible shape of the bottom, these 
cast iron sleepers were packed with remarkable speed and 
facility—perhaps four times quicker than with the ordinary 
wooden sleeper. The indirect result of this facility is that the 
plate-layer, on seeing one part of the line’ pressed down, say, 
one-quarter of an inch too low, instead of delaying—as with the 
ordinary wooden sleeper—the timely stitch’ that saves nine, at 
once packs the sleeper up to its proper level. 

As regards the details of the sleeper-chair, it is seen that the 
rail is connected to it by a bolt and clip piece, in the same general’ 
way as with the flat-soled sleeper. Fig. 4 shows that the clip is ap- 
plied to the outside of a double-headed, and Fig. 5 to the inside 
of a foot-rail. In both cases the annular rib cast on the concave 
upper side of the dish is moulded with recesses for accurately 
taking the contour and cant of the rails. As with the first 
system, a tie-bar holds together every other pair of chair sleepers, 
and the end is held by an eye in the bottom of the same bolt 
which passes through the rail clip. Each end of the bar is also 
made with a notch, which fits into ribs cast on the bottom. The 
line on the London, Chatham, and Dover is laid with a flat-bottomed 
steel rail, delivered by the Atlas Works, Sheffield. The estimate 
of weights for all the parts of this permanent way is as follows :— 
Rails per'yard 721b. in 22ft. lengths ; sleepers averaging 2ft. Yin. 

centres; diameter of sleeper, 2lin.; surface, 2°4244 square feet = 

10°5in. continuous. | 























{ 
| Number of 
-| Weight of ° 
Description of parts. pry part. =" Weight;per mile. 
Ib. | Tons. { Cwt./ Qrs. 1b. 
Sleepers .. es 66 3,849 113 2 3 : 
Clip pieces... .. 2°5 + 3,840 4 5 2 24 
Gauge Bars... 23°.0 960 12 1 2 24 
Sleeper bolts .. 14 1,920 1 4 0 0 
Eye bolts:.. «+ 75 1,920. 1 10 0 0 
Total weight per mile .. 4. «- «+ | 132 4 1 4 





We intend to carefully watch the performance of this part of 
the permanent way of the London, Chatham, and Dover, as the 
results will be of importance towards the supercession of the 
wooden sleeper. It will have a fair trial, as the ballast seemed to 
us to be of good quality. In Spain a length of thirteen miles of 
this dished chair sleeper has been in use for the last sixteen 
months on the line from Anduja towards the north of the 
Madrid, Alicante, and Tarragonza Railway. 

Of much interest also was the peculiar apparatus adopted by 
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perhaps a wonder | The J is got'up by the pair of Weston’s pulley blocks on each 
that some sort of | win As seen in the end view, Fig. 3, pair of wind- 
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laying permanent | lass, and furnished with a pair of clips for ing the 
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Mr. De Bergue for laying his chairs. Wherever there is a repe- 
tition of the same mechanical operation, and whenever that 
repetition recurs sufficiently often, it may be held that an 
automatic tool can be constructed, and that it ought to pay. 
Any line of railway consists of a e number of rails and of 
sleepers, the counterparts of each other, and all laid in exactly 
the same way, and at equal distances, on the ballast. It is 
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more general in- 
troduction. In 
countries ill pro- 
vided with labour 


uch a machine 


\\ ought :to be of 
~ very great value; 
and the possi- 
bility of being 


able to lay by 
machine a given 
kind of perma- 





encounter a deficient supply of labour, a machine of this kind 


would be invaluable to the contractors. 


Mr. C. De Bergue’s apparatus consists of a 


ight framing or 
windlasses, 


sledge, shown in Figs. 1, 2, and 3, and four movable wi 


each of which is furnished with chains and cli 
the sleepers, rails, and crose-bars when all 


ps for raising up 
together. 





rails 
- | of exactly adjusting them to the sleepers; to the 
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of a pair of parallel pieces of timber, faced with iron plate, and 
connected by the cross-ties, as shown in the plan. 

Part of functions oS Sie hatag eoaeete ori in the 
facility it affords for accurately an Bmgy beg the parts 
together in connection with one pair of rails. e sl is 
hence provided, at the required lengths, with a number of cast 
iron seats, formed to receive the sleepers on the top, and 
to thus make the sledge act as a sort of large template 
for adjusting the sleepers at the proper distance from each 
other. When this is done the pair of rails only require due 
packing on the ballast, and a connection with the rails at both 
ends, in order to form a section of the permanent way. To the 
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nary wooden sleepers being laid down on the south side. There 
was no ison between the two systems, whether as to the 
first cost of laying or the subsequent time and labour required 
to pack the sleepers. 





THE INTERCOLONIAL RAILWAY. 

Tue confederation of the British North American colonies is 
at length about being accomplished. The delegates from Nova 
Scotia and New Brunswick are now in London. Those from 
Canada are expected daily, and when they have arrived, the 
terms will be arranged with her Majesty’s ministers. 

The first step to be taken, when confederation is completed, 
should be the construction of the railway Which would conneét’ 
Halifax, N.S., with New Brunswick and the Canadas. For this 
important work, from £3,000,000 to £4,)00,000 sterling are 
required, and this sum was guaranteed by the late Government 
on the security of the colonial revenue, independently -of .con- 
federation ; the repayment of the principal and interest to 
extend over a period of forty years from the date of issue. The 
necessity for such a line is demonstrated at this time particu- 
larly, by the additional troops, which are required for the protec- 
tion of Canada, being sent to Quebec instead of to Halifax, and 
by the abrogation of the reciprocity treaty. It must also be 
borne in mind that our commerce on American railways may be 
stopped at any moment at the ipse dixit of the President of, the 
United States. 

Again, should a rupture occur between America and this 
country, the fearful task of transporting troops overland from 
St. John, New Brunswick, to Canada, must be undertaken. None 
but those engaged in a similar operation in the years 1861-2, 
can form any idea of the great loss this country sustained, not 
only in a military, but a pecuniary sense, from the non-existence 
of railway communication. It is quite possible that the 
movement may require to be repeated this winter when the river 
St. Lawrence will be frozen over, if the Fenians continue to 
trouble the Canadians. We do not, however, advocate the con- 


route the distance is 478 miles, from which, 


to do their share, and there is not much room for believing that 
the construction of the line can be much longer delayed ; it is, 
in ee ey ak Se ees ee 
When the Intercolonial Railway is finished there will 
be an unbroken chain connecting Halifax, Nova Scotia, with 
Sarnia, at the foot of Lake Huron, a distance of 2,000 miles on the 
route leading to the Hudson’s Bay territory and British Columbia. 
In Nova Scotia there are ninety-three miles of railways. The 
direct line to Truro is sixty miles, and the branch to Windsor 
about thirty-three miles in length. The distance from Halifax to 
Riviére du cee the present terminus of the Grand Trunk line 
of Canada, is 530 miles ; of this sixty miles are already made 
from Halifax to Truro, which only leaves 470 miles to be 
executed. This is by the north shore me By the vee 
two miles already completed, there remain only 396 miles to be 
made. Again, there is the St. John River route, which makes 
the distance from Halifax to Riviére du Loup 593 miles, of 
which 237 miles are constructed, leaving 355 miles to be made. 
The spirit of railway en ise manifested itself in New Bruns- 
wick-atan early period. As far back as 1844 the first railway was 
commenced ; no time was lost until it was completed from St. 
Andrew’s to Woodstock, a distance of sixty miles. It has-been 
built at less expense than almost any equal number of miles on 
any known railway, the total cost being 1,402,748 dols., or about 
16,000 dols. a mile, or, in our mode of calculation, £3,000 per 
statute mile. The other line of railway in the province is that 
known as the “ European and North American Railway,” extend- 
ing from St. John, on the Bay of Fundy, to Shediac, on the Gulf 
of St. Lawrence, a distance of 108 miles. This line cost 
4,548,564 dols. 59 cents, or 42,116 dols. 34 cents per mile, equal 
to £8,774 4s. 7d. sterling per statute mile. ..Here we may state 
that during the progress of this line-‘we had frequent oppor- 
tunities of professionally in ing the works, then under the 
direction of Mr. A. Luders Light, M. Inst. C.E. We can vouch 
for the fact that there are none in Ameri¢& to excel them in sound- 
ness of construction. In 1847 the first sixteen miles of railway 
were completed in Canada; at the present moment she has 
upwards of 2,000 miles, particulars of which we have arranged 
in the following table :— 



































struction of this railway on military grounds only. C ce, 
that great ruler of kingdoms, steps in and says, “ I at least have a ame of section—Main line, aptams. «(ae 
voice in the matter.” 

It has been put forward as an argument against the British | SusPension Bridge to Hamilton .. +s .. | November 10, 1853 < 
Government guaranteeing this loan, that the provinces will not | London to W: eg os January 27, 1854 110 
be able to repay it, and that in time the £4,000,000 will beadded pein 
to our national debt. This assertion is opposed to common to Gal 3 re 21, 1854 12 
sense, as a levy of £1 sterling per head would raise the Galt to Guelph oe ‘ > i i ove ms 28, 1857 15 
required sum in the provinces, so that if the loan extend | Hamilton toToronto .. «+ «+ «+ «+ | December 3, 1855 38 
over forty years, even with the interest added, the small | Komoka to so ee oe oe ce oo | December 27, 1858 bes 
additional tax would be readily paid, although the railway traffic Total 345 
yielded no dividend. To place the whole matter in a clearer point : ae 
of view we reproduce the following passage from the Canadi Grand Trunk Raihoay. a 
News. Our readers may rely on the substantial accuracy of its | poronto to Gusiph .. cs ce oo oe oo | July, 1866 50 
statements :— Guelph to Stratford... «2 os 2 o« « a = = 

“New Brunswick is situated nearest to Canada, and contains | Stt''ford to London.. .. + «+ «+ ++ | September 27, 

27,105 square miles of territory. The soil is better suited for | qi, Mats Samia s+ s+ ++ ov | November 24, 1859 33 
agricultural purposes than either that of Nova Scotia or New- | Oshawa toBrockville .. .. «+ «+ «+ | October 27, 1856 175 
foundland; hence we find that a larger quanti of land has | Brockville to Montreal .. .. «+ e« ++ | November 19, 1855 125 
been disposed of by the Crown than in the others. Upto January, | J/ctorla Bridge, and approaches «» «+ +. | Decem —- » 
1864, 7,551,893 acres had been taken up, a large portion of | st. Hyacinth t0 Sherbrock ei ieoewes. cal August, 1852 66 
which is angen cultivation. Thisis about one-fifth the quantity a Province Line.. «+ «+ «+ | July, a _ = 
of Canadian soil in the hands of private individuals. A i Sr aeaeee 5 coco oo orl Seema 

to the sebumns for 1806, hor cupustrenmunted tr aeensee Gis gery ge heeled | tg 53 
the importations for the same year were 5,053,879 dols., showing a | St. Paschal to Riviere du Loup .. .. ..| July 2, 1860 25 
very considerable balance in her favour on the year’s transactions, | Branch—Kingston .. .. «+ «+ ++ ++ | November 10, 1860 . 
The debt of New Brunswick is 5,702,991 dols., which, divided Total .. oo +-| 872 
among a population of some 252,047 souls, would require the sum sang — 7 
of 20°91 dols, from every individual to pay it off. In this matter Buffalo and Lake Huron. 

she approaches nearest to Canada, w! debt would require 

21°69 dols. per head to liquidate it. ‘This calculation, it should | FortErieto Paris .. .. ++ ++ ++ ++ | November), Iie, =| 88 
be remembered, refers only to the “funded” debts of each | stratfordto Goderich :. 5. «+. «» «.| June 28, 1858 45 
country; besides these, there are “floating” debts, which would | From terminus to station in East-street ., | May 16, 1860 1°27 
render the average for each | pe greater. New Brunswick is Total es os ee{162°27 


a very valuable province, and if we were once united to it by the 
Intercolonial Railway, an exchange of commodities on an exten- 
sive scale between it and Canada would speedily take place. 
Nova Scotia is smaller in area by 8,500 square miles than New 
Brunswick, but exceeds the latter in population. In 1863 her in- 
habitants numbered 330,857. The surface of the country is 
highly undulating, resulting in different varieties of soil. Over 
one million acres have been set down as barren, but the Govern- 
ment have already disposed of 5,748,898 acres, and they still 
hold much that is fitted for settlement. Only a moderate part 
of the lands disposed of are used for agricultural purposes, the 
great feature of Nova Scotia being its mineral resources. In 
this respect it is one of the richest countries in the world, pro- 
ducing gold, iron, copper, lead, coal, roofing slate, marble, gypsum, 
plaster, ochres, manganese, and mineral paints. ‘ The gold mines, 
the principal of which are at Waverley, Wine Harbour, and Sher- 
brooke, made in 1864 472,356 dols.; the coal pits are turning 
out 652,854 tons per annum; and the products of the iron mines 
are rapidly increasing. Capital and enterprise are all that Nova 
Scotia requires to turn its minerals into wealth. For manufac- 
turing she is — favourably situated, and who can doubt but 
that it will be with us under confederation as it is in the United 
States '—the east sending to the west manufactures it requires, 
whilst the west supplies the east with breadstuffs. The exports 
and imports of the Nova Scotians have considerably advanced of 
late years. In 1863 they exported to the value of 8,420,968 dols. 
and bought from other countriesarticles valued at 10,201 291 dols. 
Halifax, the capital, possesses probably the finest harbour in 
America, and the shipping business done there and at the nume- 
rous other provincial ports is something of which they may well 
feel proud. In January, 1864, the returns show that Nova Scotia 
owned not less than 3,589 vessels, with a tonnage of 309,554 
tons, and giving employment to 19,637 seamen. During the 
preceding twelve months her shipbuilders made over 209 new 
vessels. In the maritime element Nova Scotia surpasses Canada 
or any of its nearer neighbours, and when united, the marine of 
British America will be the fourth largest in the world! The 
indebtedness of Nova Scotia, considering the number of the 
population, is small, amounting only to 13°91 dols. per head. 
The exact amount of funded debt is 4,858,547 dols.. This province 
must always exercise considerable influence in our proposed eon- 
federacy, and her chief city will soon assume an importance 
which she could never otherwise have attained.” 

It is not easy to over-rate the importance of efficient means of 
railway communication in districts such ‘as these, and we find 
that the provinces are: so fully alive to the faet, that the con- 
struction of the International Railway has been made in one 
sense the basis of the whole scheme of confederation. New 
Brunswick declares, through her representatives, “she will not 





join the confederation if the money be not granted for this pur- 
.” Nova Scotia has evinced willingness to assume her fall 
share of the cost, and has urged on her sister colonies the para- 


mount importance of this work. The ians are now willing 








Besides these principal lines we have the northern line, ex- 
tending a distance of ninety-five miles from Toronto to Lake 
Huron; the London and Port Stanley, from Lake Erie to 
London; the Ottawa and Prescott, from St. Lawrence to Ottawa 
City; the Montreal and Champlain, from Montreal to Rouse’s 
Point, a distance of eighty-one miles; the Port Hope, Lindsay, 
and Beaverton, from Lake Ontario northward; the Welland 
Railway, from Lake Ontario to Lake Erie; and the Brockville 
and Ottawa. The total cost of Canadian railways exceeds, up to 
this date, £20,000,000 sterling. 

Thus it can be easily seen, by every person at all conversant 
with America, that the only link wanted in the chain to connect 
Halifax with the shores of Lake Huron is the Intercolonial 
Railway. The harbour of Halifax is said to be one of the finest 
in the world. It is easy of access for the largest ships, and is 
capable of floating the combined fleets of Europe. It is pro- 
tected against the winds, and after narrowing itself above the 
city, it expands into a lovely basin, called the “ Bedford,” which 
covers an area of nine square miles. This basin is from four 
fathoms to thirty fathoms in depth. We have had the good 
fortune to visit many countries, but in none have we met a more 
beautiful sheet of water; the shores crowned with forest trees, 
and interspersed with snow-white cottages and flowering or- 
chards, lend a charm that is not easily forgotten. We 
have passed some happy days in Nova Scotia and New 
Brunswick, where the stranger is always sure of a hearty 
welcome from lovely women and loyal men. There is 
no doubt that Halifax is an sean pare of de Re her = 
and eventually will be the of de ion for 
the mails oak senaigus for British America and the United 
States. Engineers of the highest talent and long practical 
experience have all concurred in this opinion. The names of 
several may be mentioned, viz., the late Major Robinson, R.E., 
A. Luders Light, Esq., ri Captain Henderson, R.E., and 
Stanford Flemming, Esq., C.E. > 

In 1848-9 Major Robinson, R.E., was directed by the home 
Government to survey and report on this line, then proposed to 
run from Truro to Riviére du Loup by the north shore route, as 
follows :—From Truro to Bay Verte, 69 miles; Bay Verte to 
Shediac, 26 miles; Shediac to Indiantown, 74 miles; Indian- 
town to Bathurst, 56 miles; Bathurst to Dalhousie, 48 miles; 
Dalhousie to Metapediac river, 30 miles; Metapediac to Naget 
river, 86 miles; Naget river to Riviére du Loup, 81 miles ; total 
number of miles from Truro to Riviére du Loup, 470. : 

Since the date of the late major’s report that portion of the 
Grand Trunk line from Quebec to Riviére du Loup, and the 
section of the Intercolonial from Halifax to Truro, making 
together 170 miles, have been completed, leaving 470 miles yet 


| to be constructed. Of this distance the section from Truro to 


Bay Verte, sixty-nine miles, is common to all the lines. From 
this spot = eww. Mew a have been proposed, and we quote from the 
report prepared in 1861 by Mr. Light as follows, viz. :—“ The first 





of these routes, ‘the north shore route,’ is quite practicable, is 
470 miles inlength, and will cost, according to my esti! £8,300 
ile. The central route from Truro to Bay Verte, 69 miles; Bay 
erte to intersection of European and North American Railway, 
24 miles; along European and North American Railway, 
miles; thence to Boiestown, 75 miles ; Boiestown to Miramichi 
Lake, 30 miles; Miramichi Lake to Wagon Portage, 75 miles; 
Wagon Portage to Edmonstown, 27 miles; Edmonstown to 
Riviére du Loup, 96 miles; total, 418 miles; deduct line already 
22 miles; railway to make, 396 miles. 

“The advantages of this route are, first, it is fifty-two miles 
shorter than the north shore-line; twenty-two miles run on the 
European and North American Railway, making the line to be 
constructed less by seventy-four miles, the cost per mile being 
about the same. , it will be the most popular in New 
a taagells hem h the centre of the province it 
will, in a considerable degree, combine the different interests, and 
by forty-two miles of branch it may be connected with the 
present St. Andrews and Quebec Railway, and this again by the 
western extension of the European and North American Rail- 
way with St, John. , it will run through a block of 
Crown land between the Tobique and Restigouche rivers of nearly 
1,000 square miles, at least two-thirds of which is fit for settle- 
ment, which probably would be filled up within twenty years. 
On other parts of the line also—between the Tobique and Shediac 
—there is probably an equal quantity of Crown land; whereas 
on the north-shore line the quantity, of Crown land of good 
quality is not very large.” 

We now come to Mr. Flemming’s report. This gentleman 
was chosen in 1864 by the Canadian Government to make a 
survey of the several lines proposed to be constructed for uniting 
Halifax, vid Truro, with Riviére du Loup, a report which, from 
the elaborate care with which it has been prepared, possesses a 

ial value. 

“St. John’s Harbour, though not as extensive as that of Halifax, 
will in all probability be used as the port from which Canadian 
produce will be shipped during the winter months. It is in 
winter free of ice, pm vb can be had by shippers-at all times.” 
Of New Brunswick, Mr. Flemming writes:— 

“The course taken by the line above described from the 
Riviére du Loup towards the southern part of New Brunswick 
is generally direct, and at some distance from the eastern fron- 
tier of Maine. Except at one point this distance is not less 
than that between the Grand Trunk Railway, east of Quebec, 
and the northern boundary of the province. The point referred 
to lies to the north and east of Grand Falls, on the river St. 
John. I may mention, however, that at this point, which lies 
between the Restigouche and the Tobique, I instituted a sup- 
plementary exploration after the survey was finished, and the 
discov: was made that the line approached the frontier 
einer den desired. This exploration resulted in showing that 
there is every probability of a favourable location being obtain- 
able without keeping so close to the boundary of the province 
at this point. The alternative line, possibly, can be had between 
the Restigouche and Tobique rivers. 

“ The line continues on a course towards the city of St. John, 
generally direct until Fredericton is reached. From Fredericton 
it was my object to find the shortest route to St. John on the 
east side of the river, the crossing of which is in some respects 
objectionable. 

“To reach St. John on the easterly side of the river, it was 
found necessary, on account of difficulties that could not be easily 
overcome, to pass round by the head of Grand Lake, and in this 
direction, though rather circuituous, a favourable line was found 
to a point of connection at Apohaqui, with the existing railway 
leading to St. John. This is probably the most direct line that 
can be had to the city of St. John from Fredericton without 
crossing the river. By crossing the river in the neighbourhood 
of Fredericton, St. John may be reached much more directly 
by way of Oromocto and Douglas Valley on a line carefully 
surveyed last summer by Mr. Burpee for the New Brunswick 
Government, copies of the plans of which have been placed in 
my possession. This would, without question, be the most 
direct central route from Canada to the harbour of St. John 
on the Atlantic seaboard.” 

Not the least important argument which can be urged in favour 
of the construction of the line is based on the facilities which it will 
provide for postal transit. The mails are carried from London to 
Dublin in ten hoursanda-half, therefore six hours more would bring 
them to Valentia, and a fast clipper steamer will, on an average, 
run the passage to St. John, Newfoundland, in four or five days 
at most.* From St. John, Newfoundland, to the port of Halifax, 
thirty-six hours will be a fair , and even in the depth of 
winter, ten days will be unly required to deliver the mails as far 
south as New Orleans, while entire districts of Canada now 
practically shut out from postal communication with the old 
country will at once be enabled to receive and transmit mails 
from and to Europe with a dispatch at present absolutely un- 


‘known. 





® The average passages between Liverpool and New York, ate as follow :— 

Steamship line. | Western passage. |Eastern passage. Mean. 
days hours min. | days hours min. | days hours, 
12 18 54 13 7 








52 eastern and 52 west- 
ern passages .. +. 
Shortest passages «+ «+ ll 5 0 10 5 0 10 #17 


Cunard line—Average “| 


Inman line —Average~ } 


27 eastern and 25 west- 1k 12 46 10 IL 42 ll 0 


ern passages .. «. « 
Shortest passages .. «+ 9 W 0 9 3 0 9 10 





PASSAGES BETWEEN SOUTHAMPTON AND NEW YORK. 
Steamship line. |Western ra:-age. |Eastern passage. 





Mean. 





days hours min. | days hours min. | days hours. 


of 23 western and 25 13 ll 46 12 15 53 13. 1 
eastern oe ee 
guertest yasenaes oo & 109 + 0 10 #17:~«(O 10 13 


Bremen line—Average | 


Hambargh sie and 15 | 


20 eastern and 22 west- 4 8 27 12 9 42 13 9 
€FN Passages .. 2s «+ 


Shortest passages .. «+ 10 #1 0 lo 19 0 lo 18 
“These facts speak for themselves. 


Copper Mrygs mn CaLirornia.—The working of copper mines 
in California has now attained such a development that it pro- 
mises even to surpass in importance those of mercury, and justifies 
the prediction that it will one day become the largest copper pro- 
ducing country in the whole world. The Californian copper mines 
are rich and numerous. Ores containing 2 per cent. can be pro- 
fitably smelted, it is believed, at Swansea. e Californian mines 
give easily 10 per cent., and have already produced thousands of 
tons of ore giving 20 per cent. Enormous profits might be realised 
if the price of transport to San Francisco from the mines of Tulare, 
of Siskiyon, of Plumas, and of St. Bernardino, permitted the 
exportation of the = Fifteen a ow wo od to = 
N possess veins of copper which will give per cent., 
ju aie diib mente of remains so costly only the mines 
nearest to San Francisco can be profitable at the present time. , 
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TE Stourbridge extension works are progressing. 
f THE works on the Delhi line are making satisfactory 
Tux line from Clonmel to Thurles is being pushed on with great 


ur. 
THE year’s compensations on the Scinde Railway do not ex- 
cced £17. 


Tae Bourton-on-the-Water Company propose a dividend at 
1} per cent. : ; 

Tue North British shareholders have appointed their proposed 
committee of inquiry. 

No effectual progress has been made in regard to the construc- 
tion of the Wensum Valley line. 

Tux traffic on the Ottoman (Smyrna and Aidin) Railway is re- 
ported as considerably improving. 

TuE railway from Florence to Rome vid Perugia and Foligno is 
to be opened about the end of this month. 

THERE is a rumour of mation between the Glasgow and 
South-Western and Midland Railway Companies. 

Tue London, Chatham, and Dover have lowered their fares 
to all places between London and Penge one half. 

THE West Somerset Company are raising £24,000 new capital, 
one third by debentures and two thirds by new s' 

Tue Tendring Hundred Company propose to construct a line to 
Clacton, which will, it is hoped, prove a valuable auxiliary. 

PRELIMINARY measures are already spoken of for making the 
480 miles of railway to connect the Scinde and Punjab Railways. 

THE Callander and Oban directors have let the contract for 
the construction of seventeen and a-half miles of line from 
Callander. 

Mr. TREVOR BARKLEY, the manager of the Varna and Roustchuk 
Railway, has arrived in Constantinople, to arrange for the opening 
of that line early this month. 

Tue Great Western of Canada are dividing 5 per cent., and 
report many improvements made in their line and its accommoda- 
tion during the past half year. 

Tue luggage van of the 4.20 train from Edinburgh on Friday 
last caught fire between Cupar and Dairsie, and was burnt to the 
axles, with a large quantity of valuable luggage. 

THE Great North of Scotland propose to reduce their open debt 
by the sale of the shares held by the company in the Deeside lines, 
and of the Formartine and Buchan preference 


Tue North-British directors recommend that deferred warrants 
for the dividends should be issued, payment being postponed till 
the directors advise their bankers that they are in funds to honour 
them. 

THE debenture holders of the Chatham and Dover Company have 
formed a committee amongst themselves to protect their rights and 
interests, and are raisinga fund to aid in carrying out this 
purpose. . 

LaTE on Friday night last a serious accident occurred on the 
Manchester, Sheffield, and Lincolnshire Railway, which resulted 
in the total destruction of about a dozen coal wagons and other 
property. 

Tue East Gloucestershire has entered into contracts for the pur- 
chase of a considerable portion of the land required for the li 
especially the loop line through Cheltenham. £15,000 has been 
expended in the purchase of land. 

THE new line of the Midland company from Manchester to 
London opened on Monday for goods traffic. The line will not he 
opened for passenger traffic until the 1st of November, and not early 
in October, as previously expected. 

Ir is far gp that the permanent way of the Worcester, Brom- 
yard, and Leominster line will be laid, and the line, up to within 
four miles and a-half of Bromyard, be completed and ready for 
opening soon after January next. The Great Western Company 
will work the line. 


Tue Tunbridge Wells line of the London, Brighton, and South 








Coast Company was opened for p ger traffic on Monday. The 
lime extends from Three eon, Station to Tunbridge Wells, a 
ing the East Grinstead line, about 


distance of twenty miles, inclu 
six miles in ramon 

THE new Midland station at Northampton and the line from 
Northampton to Wellingborough ya on Monday for nger 
traffic. veral trains are to run daily between those fc and 
intermedia: in tion with in line trains to 
and from the south, north, and west. 

THE engineer of the Crofthead and Kilmarnock extension 
reports that the'works on the main line, between Crofthead 
Stewarton, are progressing in a satisfactory manner. The Beith 
branch was staked out, and, if commenced in the spring, might be 
completed simultaneously with the main line. 

THE South-Eastern express mail train, which left Charing Cross 
at 7.25 on Sunday morning, met with an accident at Tunbridge 
Junction. The portion of the train which is detached here was, 
by mistake, sent into a — and a collision took place with a 
train of empties. Many of the passengers were injured, some 
severely. 

On the new extension of the Midland Railway in a length of 
about twelve miles, there are seven tunnels, one being 1} miles 
long ; four viaducts, one built of stone upwards of 150ft. high 
from the foundations; and in addition, the difficulties of the route 
necessitated making the longest and most extensive rock cutting 
in England. 

THE Saffron Walden line is worked at present only from Audley 
End to Saffron Walden; but Captain Rich, the Government 
Inspector, has passed over the extension to Bartlow, and it 
appears was satisfied with the works. It is expected that 
wale will be commenced ,to Battlow before the close of the 
month, vA 

8 : 

AT an extraordinary general meeting of the North-Western and 
Charing-Cross shareholders, held on Wednesday, at the offices of 
the company, the heads of agreement between the London and 
North-Western, the South-Eastern, and the North-Western and 
Charing-Cross Companies, for working and maintaining the latter 
line, and for the interchange of traffie, were approved. 

THE North-British Company are interested in a line of nearly 
800 miles, have twelve millions of ¢apital, and the shareholders 
naturally think they ought not to be sacrificed because they are 
embarrassed to the extent of £200,000. They say that surely some 
means can be got for raising £200,000 or £300,000 to put them ‘on 
their legs again, and give them that position in the railway world 
to which they are entitled. 

Durine the last two months the Portpatrick Company’s traffic 
with Ireland, especially in cattle, has very much i 4 and 
also the traffic on the line generally, not only in passengers, 
but in goods and stock. There is, therefore, a prospect of better 
times for the company. As to the postal service with Ireland, 
Portpatrick harbour is finished, and it is hoped that the Govern- 
ment will accept the company’s offer to carry the mails from Castle 
Douglas to Belfast. 


THE Sunday and Monday excursions on the South-Eastern, 


tots 





e main 


London, Chatham and Dover, South-Weste London and 
Brighton, and Great Eastern railways were t to a close on 
Tuesday, being one month earlier than usual, owing to the un- 
settled state of the weather. From the same cause excursions 


have been less remunerative this season than in any ious year 
for some time past. Fewer trains have been eas oven three, 
as a rule, have not been at all crowded. om. 











NOTES AND MEMORANDA. 
Aw ta less ozone during the day than country 
plants. 


Tue aggregate length of the sudoriferous ducts of the body is 
about 28 miles. 

In the midst of towns there is more ozone in the air at night 
than during the day. 

Ir is affirmed that the waste paper of the Government offices 
sells annually for £7,000. 

Barer fi ee ol te eee ee 
1,356,195, 670,008,080, 000,000 tons of matter. 

Even the most powerful microscope will not enable us to see 
objects less than the 80,000th part of an inch in size. 

‘WOOLLEN rags are used as a manure in the Kentish hop- gardens, 
2} lb. being considered equal to 100 1b. of farmyard manure. ‘ 

A RaILwaY train travelling i tly at the rate of twenty-five 
miles an hour would require six weeks to go round the earth. 

Sir JoHN HERSCHEL witnessed a cluster of spots on the sun 
including an area of 3,780,000 miles. This occurred in 1837. 

THE proportion between the light from Sirius and that from the 
sun is not greater than that of one to twenty thousand millions . 

THE agriculturists of Italy have long been in the habit of 
planting old woollen garments at the roots of their orange trees as 
manure. 

PrIcKED oakum is said to be a good substitute for the much 
more expensive lint. It possesses many advantages over the latter 


subs tance. 
Ir a spoonful of dry powdered ice or ular snow be thrown 
into a smooth glass vessel nearly filled with water slowly boiling, 


strong ebullition is produced. 

THE Washington elm at Cambridge was some years ago esti- 
mated to produce a crop of 7,000,000 of leaves, exposing a surface 
of 200,000 square feet, or five acres of foliage. 

Dr. Lyon PLAYFAIR mentions an instance in which a human 
body was preserved from decomposition for two months, until it 
routed a distant grave, by means of carbonic acid. 

Tue aborigines of New Holland regard the firmament more than 
civilised men would ly suppose. They know the fixed stars 
by name, and believe them to be other inhabited worlds. 

Dr. BUCKLAND states that Chichester is more liable to earth- 
quakes than any other place in the kingdom, uence of its 
being on the continuation of the Isle of Wight formation. 

THE volume of the sun is 1,407,124 times that of the earth and 
600 times that of all the planets ; its mass is 359,551 times greater 
than the earth’s, and 738 times greater than all the planets, 


ESTIMATE the of gold at £2,000,000, which it is in round 
numbers, and all the recovered gold in the world might, if melted 
into ingots, be contained ina twenty-four feet square and six- 
teen feet high. ; 

Upon an artificial globe of twenty-one feet in circumference and 
of six feet and two- in diameter, Chimborazo could only be 
represented by a grain of sand less than one-twentieth of an inch 
in thickness, 


THE splendour of the solar light is more than 300,000 times that 
of the full moon; in other w: if the firmament were paved with 
300,000 full moons, their united splendour would be inferior to 


that of the sun. 

Upwarps of 2,000 tons of carbonate of ammonia are annually 
made from gas liquor alone. Of sal ammoniac more than 4,000 
tons, and also about 5,000 tons of sulphate of ammonia, are yearly 
produced from the same source. 

Over 3,500 little ducts have been found to exist in a single 
square inch of the skin of the palm of the hand, About 60ft. 
would represent the average length of these ducts for a single 
square inch of skin for the whole Body, é‘ 

WHEN a piece of clean linen is moistened with distilled water, 
and allo to dry in the open air, it will be found to contain 
nitrate of ammonia. This salt is always produced when water 

porates in contact with the atmosphere, 

THE amount of liquid which, in a,person in health, issues from 
the during the twenty-four hours, is not less than an im- 
perial pint, containing about an ounce of solid matter in solution, 
and besides a large amount of carbonic acid gas. 

“THE Deluge,” says Woodward in his 
by a tary pension of cohesion among the particles of 
mineral bodies. The whole of the globe was dissolved, and the 
paste thus formed became penetrated with shells.” 

AccorDING to the energy of the battery employed, it is found 
that the electric light varies from the fifth part to the fourth of 
that of the sun; or in 6ther-wordsitris: 
from a number of wax candles varying from 3,000 to 3,750. 


Dr. LARDNER says:—“If the materials which form the globe 
were built up in the form of a column, having a pedestal of the 
magnitude of England and Wales, the height of the column 
would be nearly four and a-half millions of ions of miles,” 

ScHONBEIN shows that every over the whole surface of a 
some by continually evapora water into the pon, pa 

mes a generator of nitrate of ammonia, part, if not 
all, of its nitrogenous food; the same thing likewise in 
the ground on which it stands. 





essay, ‘was occasioned 





"| Burron’s ‘“ Theorie” is :—‘‘The earth was a fragment of the 


sun, striick off red-hot by the blow of a comet, with all the 
other planéts, which were also red-hot fragments. The of the 
world, then, can be calculated from the number of years it would 
pene to ¢60l'so large a mass from a red heat to its present tempera- 


Tue sharpness of the Berlin is obtained by securing 
great fluidity in the melted metal by high et not by 
the presence of phosphorus and arsenic, as stated by Dumas. A fine 
silicious sand is required to form the moulds, and thin, iviabers 
informs us, is entirely composed of the shells of microscopic 
animalculz. 

SwoRD-BLADES resembling those of Damascus are made at 
is first formed of alternate fine 


bes ‘telat’ feel. After polishing it te dipped 
t cutting ish s' ter polishing it in dilute 
sulphuric acid to give it a pattern. 

TRANSPLANTATION of teeth has been successfully practised 
some time by Mitscherlich, of Berlin. His method is to plant 
into an empty tooth-socket a human tooth that had been extracted 
some little time previously. The tooth 
forming the union; but material was 
whi fixed the tooth in its : 
PE ba pet hag ye in all the oceans is estimated by 

diutl at 3,051, cubic geographical miles, or about five 

times more than the mass of the Alps, and one-third less than 
that of the Himalayas. The sulphate of equals 633,644°36 
cubic miles, or is to the mass of the Alps; the chloride of 
magnesium 441,811°380 cubic miles; and the lime salts, 109,330°44 
cubic miles. 

THE gradual widening of theStraits of Gibraltar is historically cer- 
tain. Scylax, who wrote five centuries before Christ, estimated the 
breadth at half a mile; who wrote one hundred years 


after Scylax, at four miles; Turranuis Gracilis, a who 
pang 7g Cornelius Nepos, at Png ne mye 
ve; jus 3 i > 
Victor Vitensis at twelve, to 





MISCELLANEA. 

Tuk Board of Works. complain-loudly of hindrances to the 
Thames Embankment from the Pneumatic Railway Company. 

AN explosion of gun-cotton took at Woolwich Arsenal 
on Monday, The cause of the ex does not seem to be 

own. 

Tue dock at Chatham in which the turret ironclad Monarch is 
to be built is now, in spite of the serious accident recently occur- 
ring, nearly ready. 
=e ee meek oe see e ew of te Fleet of 
olborn going on rapidly, notwithstanding recen! 
unsettled state of the weather. 

See Sie ee Ree wel te Octal ox Cs sd te tneyeet the 
Ww) 


works are now going on there for the purpose of protecting 
the coast the encroachments of the sea. =i 


: 
: 
s 
; 


bricks a day. 
- and when finished it will be the largest in the 
wor! 


THe Em Napoleon will send to the Paris Exhibition of 
1867 a model for a workman’s house, which unites with cheapness 
all the accommodations desirable and the conditions required by 
the public health, 

Tee oortion en eee Ss 
workmen greater up ruins er- 
noe om mm og are covered with 
a thick coating of lava, = * ¢ 
On Wednesday afternoon a labourer was buried in a sewer he 
was to. cut at Derby. His fellow- en immediate 
Attempte him out, but a second a third fall of 
delayed his ion for hours, when life had fled. 


for ing 200,000 
immediately, 


TA500,000 Tb. littod 
of coal. : 


at 
of grain were 
thousand bushels delivered, with a 
one hours. , 
A Russian com at ar ey ey has obtained the permission 
of the Governssent $5 dala the ships which were sunk in the naval 
battles of the 24th August, 1789, and the 9th of July, 1790, It is 
expected that large quantities of iron and copper be obtained 
by this means, 
ced 


TE Montreal Gazette states, on the authority of an e 


THE Lowestoft-Norderney telegraph cable was successfully 
completed afternoon, is in perfect working order. 
The insulation of the four wires edtupeting the cable is said 
to be excellent. Direct communication is established with London, 
and the line wi | be opened for traffic immediately. 


THERE ig no great reason to apprehend a strikeof the engine- 
men and dash on the Stockton and Daslington lines, and, con- 
sequently; upon the North-Eastern arid Great Northern Rail: 


h between the masters and mé “ind 
ae Nera be Witla aitiouley ta Heteag tw arvangement. me ; 


Tx Bombay and Bengal Steamship Com vessel, Bhima, 
was sunk at 4 o’clock on the night of the Ti ol &. September, when 
on her way from Bombay to Suez; by collision with the steamer 


Nada, p ez to Bombay. She sank in less than 
three minutes she'was struck. Out of ‘the 101 persons on 
board only 22 have been saved. tes sot Yaoue 

THERE are 1,000 telegraphic officesin ‘Africais connected 
with the Continent by two lines. India have éach two 
routes. The latter contains 161 stations ; the island of Ceylon 
has four more. Dispatches for China pass Russia, thence 
to the frontier towns of Tartary,. w horsemen, 


they are delivered through the empire, reaching Pe 
Hop-PIcKInG is ‘so'far completed in the district: 
that the South Eastern Railway 


of ‘pickers 
back to Lond On Saturday about 2,000 were di¢patdhed, and 
on Sunday 2,200;,0n M only 500 were sent from Maidstone, 
but each day the numbers increase ag the work is completed. 


Our cortespondent, writing from Italy, it is to-be feared 
that the . financial eer which: Italy :is re- 
ve the effect. of checking the of. 
Sorina age 
igation co " . 

pe the pes an sought to be obtained. 

hand can bé completed must be matter of grea’ 
BaRoNErores. have heen conferred on Mr, D, 

director of the Telegraph Construction Company, chairman 

Great Ship Company, and chairman of the Great Western 

way, ph ow a3 eS yom at ee 

A ti Company, whose timate 

ever f6i6ebie Tad Mr. R. A. Glass, Mr. 8. 

fessor William Thomson have been : 
Great damage has been in ‘Savoy 

and rain; both the 

Jean de Maurienne and 
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THE MAHAVILLA GANGA BRIDGE, CEYLON RAILWAY. 


Tue Mahavilla Ganga Bridge, which we illustrate from two pho- 
tographs and’a pencil sketch showing it in various stages during 
construction, is intended to the main line of the Ceylon 
Railway at a height of 1,600ft. above sea level, over the 
villa Ganga, the largest river in the island of Ceylon, at a point 
possessing considerable interest in many respects, being within 
five miles from Kandy, the mountain capital of the island, on 
the main road te Gampela, close to the justly-celebrated 
botanical gardens of Peradenia, surrounded by some of the most 
beautiful hill scenery in the world, and within view of the Great 
Satinwood Bridge, constructed by General Frazer, of which a 
very fine model may be seen in the South Kensington Museum. 

The railway bridge will be, when finished, as shown at the 
top of the opposite page, a handsome structure of its kind, 
and from the main road to Colombo and Kandy its propor- 
tions will be seen to advantage, and standing as it were 
side by side with the wooden bridge above mentioned, will serve 
to show in a most decisive manner the change a few years has 
wrought in the design and materials used in structures of this 
kind. The Satinwood Bridge carries the Great Colombo and 
Kandy road, constructed at a time when railways for such 
a country had not been thought of, and which was then 
a triumph of engineering skill, and does not fail at the present 
day to draw forth the warmest encomiums from engineers as well 
fe the choice of route as for the general construction. But this 
work is doomed to become a thing of the past by the introduc- 
tion of railways, which have been rendered necessary by the 
development of the country in the central province in particular 
into the most beautiful, and, perhaps, profitable coffee estates in 
the world, tea and cinchona being also grown to a very consider- 
able extent. 

The railway bridge consists of two bays of 100ft., and two of 
60ft., spanned by girders on Warren’s principle, to carry a single 
line of railway on piers 45ft. high, 9ft. thick at top, with batter 
of 1 in 24 on the faces; the cutwaters are plumb at each end, 
and the material, gneiss in rough rubble. It crosses the river 
at a point where there is a rapid fall in the bed, which causes a 
very strong current at all times, and was commenced late in the 
dry season in March, 1865, bygetting in the pier on the Gampola 
road side of the river, the foundation of which stands on rock 
prepared by blasting for the purpose. 

The foundation for the second pier was more difficult to deal 
with, being —— in the way of the slightest fresh coming 
down, and cove to a considerable depth during ordinary 
floods ; it is sunk through. 9ft. of gravel concreted together in 
such a remarkable manner as to be almost impervious to water, 
and 3ft. into the moorrum or decayed rock. By working in relays, 
night and day, with large bodies of men this was put in without 
mishap, further than being once drowned out from a flood, 
causing a few days delay. The third pier and abutment founda- 
tions stand at a depth of 15ft. below the ordinary ground surface, 
and, owing to heavy floods, were troublesome, chiefly from the 
great size the foundation pit was ted for the abutment 
and which was filled in entirely by silt brought down by the 
floods; but considering the difficulty in obtaining labour, and 
that quite unskilled, it was very pry lh age speaks well for 
those in charge—that the chief part of the masonry was put in, 
and staging ready for the erection of the girders, by the dry 
season of 1866. This is the more to be wondered at when the 
character of the natives is considered, and the means employed 
for getting about the work, and transporting the material used 
for constructing the piers and large abutment on the Kandy side 
of the river, are explained. 

The river at this point, during ordinary floods, is about 300ft. 
wide, and it was proposed by Mr. Faviell, the contractor for the 
whole length of railway, as a means of getting over the river, 
and also to convey the materials for the piers, &., to throw a 
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which latter were to hold rafts constructed of bamboos lished 
together and allowed to float in a line at or near the spot crossed 
by the railway; on these rafts or floating piers were to be planks 
to form a roadway to rise and fall with the river. This, for 
obvious reasons, in a rapid stream subject to sudden freshes, did 
not and could not answer. After a flood for the second time had 
torn it all asunder, a suspension bridge was constructed by the 
contractor’s agent of the district Mr. 8. B. Newton, who had 
advocated this mode from tKe first-—from the old pieces of rope 
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a pier out of danger some 20ft. above the river bed, and of 
the contracter that a suspension bridge was the thing 
atom} A couple of chains were at once made in Colombo 
even ordinary fin. square iron bars in their full length, so that 
the iron might be almost as valuable when it had served this 
purpose as at first, with welded eyes at each end and connected 
by links of fin. round iron; these were fastened on the Gampola- 
road and carried over the ends of the piers to the back of the 
abutment on the Kandy side, a distance of about 397ft., where 
they were fastened by linksto two permanent way rails placed up- 
right in such a manner that by sliding the tinks up the rails the 
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SIDE ELEVATION, OF PIER. 


and bamboos saved from the wreck of the float. The bamboos | 
were laid diagonally on the suspending ropes and lin. planking | 
of common jungle wood served for the footway, which, with a | 
hand rope, formed all that could be desired for the workpeople 
and inspectors to get about the works. It was so arranged that 
in case of floods coming down guys were cast off, and at the 
river piers the bridge was hauled up by block and tackle, to | 
which it was suspended for the purpose, out of the reach of | 
— The whole worked very well indeed until the main 
pes became rotten (they were native ropes made from cocoa- 
me it fibre) from being frequently wet and exposed to the scorch- | 
ing sun. However, they served the purpose of getting the worst | 





Sap ae ELEVATION 


TRAVELLING PULLEY. 


| bridge could be raised as the work progressed. Bamboos were 
laid on the chains as they had been on the ropes, and lin. plank- 
ing again formed ‘the roadway. It was supported at two of the 
piers on a pair of shear legs and a derrick, so that it could be 
raised at any time in a few minutes, and answered so well that 
thirty people have been on it at one time; indeed, such confi- 

dence did the natives gain in its strength that there was some 
difficulty in preventing them overcrowding the bridge on pay 
days or other occasions when many workpeople wished to cross 
at onetime. To preclude all possibility of danger Mr. Faviell 
had two additional chains made, and these were stretched by 
screws at one end until they bore a strain about equal to those 
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already carrying the bridge. This bridge, however, was never 
intended to carry materials over. For this purpose, on the 
day of the laying the first stone of the river pier, it was 
by Mr. C. H. Newton that Wall’s patent 

shoot would answer the purpose of getting the stones from 
the high Gampola-road to the bed of the river, and they might 
then be hauled up to the piers in any ordi manner. Mr. 
W. G. Thompson, the contractor's manager for that end of the 
line, agreed to this suggestion and went at once to obtain a shoot, 
but returned with only a sketch of the shoot as used on coffee 
estates; this was placed in the hands of the agent with a request 
that he would make what he could of it; this was immediately 
set about and arrangements made not only to get stone across 
the river, but, by means of the rope shoot, to place it:on the 
third pier at its full height, and at a distance of 307ft. from the 
int where the stones were first slung. This was accomplished 
in the most satisfacto with a coir rope 1jin. diameter, 
and was worked by natives for over twelve months, from the 
bed of the river to the full height of the piers, without an accident. 
}» A rope ljin. diameter was made fast in the hill on the side of 
the Gampola road at a height not to interfere with the traffic ; 
at the other side of the road, at the edge of the river bank, 





shear legs were placed, about 10ft.- high — shown to the 
right in our engraving —to keep the rope clear of ‘ the 
road, and to keep the stones when slung clear of the sloping 
bank of the river for a few yards, until they were fiyi 
at a fearful rate some 50ft. high down to the other side, w 
they were allowed to strike the soft bank, where they generally 
i themselves by the concussion, and required no fur- 
ther trouble except to clear them out of the way of the stones 
which followed. Shackles with pulleys were employed to run 
upon the rope; and these, with the sling chains, were carried 
back over the suspension, bridge by boys employed for nae ae 
pose, this having been found by far the most economical mode. 
In this manner from eighteen to twenty cubic yards of stone 
was got over daily by one rope. The stone, rough, just as it 
came from the cutting, and in sizes convenient for handli 
without tackle, until piers were about 6ft. above groun 
level, when it was found too expensive to carry the stones up 
a temporary roadway. The shoot rope was then brought over 
the pier, and made fast to the shears which carried the suspen- 
sion bridge, so.as to be raised as the work went on. It was then 
found necessary to apply a break rope to control the of 
the stone when it was launched from the upper bank ; this was 





pa har er ti, Min. er me mercy Sa at 
each end under the main cable, and fastened to the stone by a 
hook as it was slung off. A simple break: or rope stopper, 

made tight by one of the men as the stone neared the 4 
cen Se ee are Oe ee ing considerably in 
magnitude, work proceeded the rope was dis- 
— Ss sare sufficient amount of slack being allowed 
in main rope to compensate for the height of bank, 
wisaee S chaeten Wy gene Nameae amano Shep oh Be eee 
end, consequent on amount of slack ; and so the work pro- 
ceeded most sati 


tractor when in Bombay. From his untiring energy and zeal 
in this work, and which unfortunately he did not remain to see 
finished, his health ‘gave way, and he was sent home. To the 
Government engineer of the district, Mr. S. McBean, great credit 
is due for his close and anxious inspection of the work during the 


whole of its 88, 
Fig. 2 aplan and end elevation of 





Fig. 1 a a 
one of the piers. Fig. 3 a trawling shackle to a large scale. 
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‘Lo carry out successfully the principles of the adytic-retainer 
lock, described in Tos ENGINEER of June Ist, 1866, itis necessary 
that the cheques, as the keys are called, should be cut to a mathe- 
matical exactness and system of change unattainable by any 
other means than a machine capable of working with extreme ac- 


The accompanying illustrations show the machine designed for 
this y hog oe of = nr P 

Fig. lisa i an end elevation an section, to a 
scale of 4in. to Ift e other are di Fat wt dendnet 
construction; similar letters of references on machine denote 
the same parts. 

There are two headstocks similar to those of an ordinary lathe, 
but immovably fixed to the bed of the machine. A bracket A, 


slide the whole slide-rest traverses bac’ 
agency of the bed-screw C, and 
cross-slide E, on which the “ 
the bed, its movements and positions being contro! 
divided bed-screw f, f', and supplementary b 
f* isin S re 
h or play of the table F through the 
to 


—_ 





Fig. 2, supports a planed side at right angles to the bed. On this 





worm g. ; ; : 
“the spindle 8, which carries the circular saw m, is made very 
massive, to - great steadiness and rigidity. Every saw, 
by cutting the teeth, is finally trued between 

exact future position on'S, by a small tool 


On the dividing’ plate J are sixteen divisions, occupying 180 deg., 
as ahten by the Silagram, Fig. 3. To avoid complications in the 
the notation shown in 


Table 1. This series of 
which will be different. Then, in 
Table 1, we get 720 more, as in jutting 6 for 
8, it is evident that by no chance can any line in Table 1 and 2 be 


quite alike, 

aqme, by restoring the 8, and putting the 6 for some other figure 
we get le 3. The sixteen divisions give upwards of twenty 
billions of variations, which number, after needful deduc- 
tion, leaves ample scope for a comparatively unlimited of 
cheques, and completely against the chance fitting of one 
lock by the key of another, a thing which, without a correct sys- 
tem of permutation under proper control, so often occurs. 


TABLE II. TABLE III. 















material, and 
be used in all parts liable to wear, and of such forms as to gain 





great ity. 
,_ Before closing the subject we may mention some of the advan- 
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tages accruing from the use of locks and keys made on so accurate 
a 


, the accuracy of fit attainable in the lock and its cheque 
or key, render the of a counterfeit more the par- 
ticularly in the face of Wits 

Secondly, should a person owning a by one 
of 





As, for ins' auppestng that r the ff of: 
hy tation is f 481¢ 0; andthe 
e oe m is f 


e same cuts in a 


when new, are put in the order 1, 2, 3, 4, 5, 6, sooeeng the back 
of the lock. In the supposed case before us, they would require to 
be ey or — poly 3, 1, 4, 2, 6, 5, barley new — 
person applying for the new arrangement of cheque can select the 
change or leave it to the makers. The changing of the re- 
quires nothing more than to unscrew the lock, take them off their 


pin, and re-arrange them-as req After the change is thus 
, should anyone attempt the lock with the old cheque it will 
be retained and fall into the hands of the owner. As the cutting 


of repetitions of former cheques requires a knowledge of a number— 
known only to the purchaser—the gauge mark, the order of per- 
mutation beger the possession of the gauge and access to the ma- 
chine-which is kept in 2 locked case, fraudulent use of its reproduc- 
tive properties is out of the question, in fact, those who make 
the locks do not know where they each go, as a matter of course. 
As every step of the cheque is rounded to a different radius 
from the others, the difficulty of producing a copy without the 
machine is much increased. Asan extra precaution the screw ¢ 
may be set in or out, immediately after cutting each lot of cheques, 
thus rendering the machine incapable of reproduction till restored 
by the holder of the gauges. This alteration of the screw ¢ 
nges the base line of the cheques, as shown by the bases £, y, 
and 6, in Fig. 4. In Fig. 5 is a section of the screw-box H, show- 
ing how the divider G is held up by the hemispherical pieces G?. 
Fig. 6 is an enlarged section of part of the bracket L; y is a steel 
bearing for trunnion o, with locking-nut z, bearing against the 
part x of the bracket L; n is the recess in m for the cheques. 





SOUTH WALES INSTITUTE OF ENGINEERS, 
(Concluded from p. 334.) ; 

Let us see where the system of the North has such a great ad- 
ventas over us and our system in South Wales, and how it is they 
save their men so much better than we can (this is the secret of 
all), or at least better than we do. In the first place, they have a 
staff of officers going in two hours before ‘the coal hewers, with 
ample time to thoroughly examine every part. Then the coal 
hewer comes in two hours before the lads (not a lad in this class). 
The lads come in from five to six, all go off to their well-known 
spots, except the trapper, and he is soon put right by the overman 
and dispatched likewise. 

The writer next directed attention to a tabulated form which 
appeared in our columns of April 28th, and proceeded to draw 
attention to the size of pit-room in the north. For twice the 
amount of coal it is only half of that of South Wales; and pit- 
room in South Wales, in a good pit, for a reasonable quantity, is 

ost unmanageable. at is the reason of this? It is the 
system, or rather no system, Their advantage is concentration. 
+t is the inference to be drawn from this concentration system 
of pit-room ? . It is this, plainly shown in the following :— 
st. Less pit-room, there is less loss of life. 

2nd. Less pit-room, less gas is generated. 

3rd. Less pit-room, less wind-ways to keep, and they are much 
better kept. Short runs of wind and plenty of room is the grand 
secret of good ventilation; and those who have least of it pay 
most dearly for it. 

4th. Less pit-room, better ventilation, 

5th. Less pit-room, the working face moves faster, and of course 
the roof is much better kept, _ This is one of the items of destruc- 
tion to life which makes South Wales compare so badly with the 
North ; this would reduce it to a mihimum face of works, 

6th. Less pit-room, fewer horse-roads to keep. They are much 
better kept from overhanging sides, which are always an eyesore, 
if not dangerous. 

7th. Less pit-room, less doors are required; and the less the 
better, not on account of the cost, but on account cf the depen- 
dence on them. How often, when some sad disaster has taken 
ae a door has been left open and destroyed the ventilation ; 

ing the cause of such sacrifice of life they should be dispensed 
with as much as possible consistent with safety. 

8th. Less pit-room, less brattice and brattice-wind, which is 
always to be avoided as much as possible. It is always in danger 
of being torn, or broken down by tubs or trams, or crushed down 
by falls of stones or coal coming upon them, and for the ventilation 


—— 
th. Less pit-room gives a more thorough supervision of all its 
parts, by the manager, under-viewer, overman, deputies, master- 
watermen, and master shifter. This system, if it produced all the 
above favourable results, must recommend itself; and these 
results are the cause of their favourable position, and such as can 
be held up as a model of successful —- by which valuable lives 
are saved, or, as compared with South Wale$,, comparatively few 
are lost. It may be said the men will object. It may be so, but the 
safety of the men’s lives are entrusted to our managément, and if 
it is.clearly shown that it is the system that is at fault, it belongs 
tous to see that it is altered or improved, independent of the men, 
7 which their lives will be more'safe; and as soon ‘as we adopt 

e northern system, so soon willthe great disparity of life lost per 
ton of coal disappear. 

In conclusion, the writer says—The ‘modes of ventilation he 
has left out, as the situations are so various at différent places 
that it is not safe to lay down any general principle, and it matters 
little which of the systems are applied, only get plenty of wind. 
Nobody that is employed under us will care how it is got, whether 
by furnace, fan, or vertical or horizontal ventilators. The writer 
may here state that there is practically little difficulty in getting 
wind down one pit and sencing it up another, but the great diffi- 
culty is in its good: distribution through the “ different de- 
partments of the workings, and this cannot be done except 
good returns are kept of sufficient sectional area; without this, 
all efforts, however well applied, will prove a complete failure. 
It -is difficult to keep: returns of ample size for the efficient 
ventilation of mines, but’ it must be done oF the results are 
bad. :As-to the size: of returns, this will much depend upon 
the working of a colliery opened’ at: any one’time, and a ‘careful 
consideration should be taken of the ‘ultimate distance the wind 
will have to travel before the colliery it driven. to the far side of 
the boundary. Much will depend on ‘the life of a colliery to 
determine the size and quantity of wind-ways ; this is actually to 
be looked at regardless of cost. The first cost may, and does 
appear enormous; but it is the best laid out money by far, and if 
a@ mine will not yey forthe outlay upon good wind-ways, it will 
not pay at all. @ money so laid out pays far the best, and 
economy on this head is often false.’ Where you have too little 
wind you get too little work done ; where you have too little wind 
there is a great amount of mental anxiety, and this is worse than 
great exertion. Those who have least wind pay by far the highest 
price for it. You may ask how all this is to be done; alter the 
spstem, and all our present shortcomings in South Wales will for 
ever disappear. 









The writer not consider that coal- is | pace 
with the other large interests that are so y allied, viz., the 
a er 
; we be so 
with good examp! laid before us? 
The president said the of this was the next 
It was a very inte: ‘paper, and no doubt much 
benefit would arise from a lucid ‘ of it. He called on 
Mr. Brough to open the discussion. ‘ d ( 
Brown said, before ei the discussion of 


his paper, which was based u 
1864, he would like to make a few ob: 


anne aie have pep ee as le to the — 
bearing of the r, gen! m indirect. a! 
interested. in. the and who stand favourably on 
the rs’ lists for as to loss of life, come 
f and assist them with their and give them 
such as would in diminish the loss of 


practical suggestions : 

life. If it was proved in the discussion that he was wrong, then 
the fault must lie between the management and a if they 
found that the management, men, and system were all that could 
reasonably be expected, then it was incumbent on them to explain 
away the facts and figures produced, and satisfy the press and the 
public that the loss of life in South Wales in excess of every 
other mining district in the kingdom was attributable to the 
greater mining difficulties they had to contend with. At the sime 
time they must prove that the loss of so many valuable lives is a 
necessity, and that there is no known remedy to reduce the death 
rate. He believed no one would be bold enough to say that no 
means should be attempted to economise life and labour, and 
with these remarks he would leave the subject in the hands of the 
meeting. 

Mr. Brough said he thought that as this paper referred to South 
Wales, that Mr. Wales had better reply tait. He would simply re- 
mark that the question deserved their serious consideration, and as 
part of his district was within the county of Glamorgan, he would 
make two or three observations. He could not help thanking Mr. 
Brown for having constituted himself an unpaid inspector, and if 
all colliery managers were to make suggestions it would help the 
inspectors and save life. The North of England did not ess 
such dangerous roofs and floors as South Wales, and all their 
seams good tops, with the exception of the five quarter coal. 
As to the division of labour recommended, he should much like to 
see it adopted in this district, but no doubt there would be con- 
siderable difficulty in introducing it. He should like to see more 
safety hands-employed in South Wales than was the case at pre- 
sent. Mr. Brown suggested that more attention should be paid to 
the education of the deputies and other officers; he quite agreed 
with that and had always recommended it in his reports. He was 
in favour of the double-shift, but as re; less pit room he did 
not see how they could follow the North, at least, to the full 
extent. The long-wall system of working had his unqualified 
approval, and if generally adopted it would save life and econo- 
mise labour and coal, He should like to .hear his brother 
inspector’s (Mr. Wales) views on the subject. 

Mr. Wales said one great disadvantage he laboured under 
was the fact. that he had not seen the paper. As far as he 
remenibered. two or thee leading things were recommended. 
Mr. Brown said work tht to be more divided. ‘With that 
he quite agréea, and from his experience in South Wales'and the 
North he was of opinion that it would'be attended with benefitial 
results, The néxt point wis short runs for a better supply of air, 
and that ‘he with, but ‘he was’ sorry to ney thas it did 
not appear to"bé so well erstood in South 
Then as to propping: in the North it was done by deputy-overseers, 
and the plan worked well. He had before this given that matter 
his serious consideration, and he must say he was not prepared to 
recommend its adoption in South Wales. Their roofs werémuch 
worse than the North, and as shown in the paper, the great cause 
of death was falls of roofs, and hence propping was a very difficult 
point to deal with. Sufficient care was not in many instances 
exercised as regards old workings, and cases of this nature had 
come under his notice where both managers and men were to 
elt a _e not securely fencing off, anid = as for 

isre ing signals. ere it was to use safety lam 
he pena eb ‘that the firing of shots'should & strictly pro! ibited. 
= — seen the paper he would have been able to go into more 

etails. 

Mr. Brough facetiously remarked that his brother inspector 
seemed to have a very good inkling of what was in the paper, 
although he had not read it. 

Mr. Bassett asked Mr. Brough to give themgaee information as 
to the mode of working at Pucklechurch colliery, near Bristol. 
He was there yesterday and saw a number of men going in at two 
o’clock, and on making inquiries, he found there were two work- 
ing shifts, and one shift of those who went in to repair the roads, 
set timbers, &c. . 

Mr. Brough replied that Mr. Hedley, jun., had partially adopted 
the northern system at the Pucklechurch colliery. When they 
were pressed with orders they worked double shifts, but at other 


times they worked one turn. 
Mr. Basset##@hree shifts—two coal shifts, and ome shift for 
roadmen, &c. 


Mr. Brough: Two shifts I should say; the pit must have time 
to cool down. 

Mr. Bedlington said Mr. Brown’s paper compared the loss of life 
in South Wales and the North, and he based his calculations on 
the number of tons worked. He (Mr. Bedlington) said at a pre- 
vious meeting that was quite a wrong principle to goupon. In 
man: a man would able to work more coal than at 
another, and the only fair basis for them to adopt was to look at 
the relative number of men employed in the two di8tticts, and 
then the comparison would give very different results. The Govern- 
ment returns for 1864 confirmed what he said in that respect. From 
the blue book issued he gathered that for every 415 tons raised in 
Northumberland, Cumberland, and Durham, one man was em- 

loyed, while in South Wales one man was employéd for ¢yery. 

4 tons raised. These figures at once proved that the number of 
hands employed in South Wales must be far greater in proportion 
to the coal worked than was the case in the North, iid hence it 
_— follow — = = ——— ay gg egg ‘titimerous 
merely compared with the get o! ‘ar thd: 2s 
number of Teaths arose in South’ Wales’ fein falls Ober at 
he presumed that Mr. Brown would admit that they had Very bad 
tops in some rape of the district. The North was very differently 
favoured in this respect, and, taking out the deaths from falls, the 
the comparison, after all, was not so very unfavourable. He had 
seen coal seams in the North, and as far as his recollection served 
him the overhanging slips and riders which they had were not 

revalent there. In the year 1864 the deaths from explosions in 
uth Wales (which produced seven million tons of coal) did not 
exceed six, shaft accidents eight, and miscellaneous eighteen. 
The deaths from falls were sixty-seven,.while in the North, which 
raised ten million tons, the deaths under this head were only 
thirty. This was the most unfavourable position of South Wales. 
Next as to the number of shifts. In the North they had the double 
turn, and according to Mr. Brown it worked to great advantage. 
In South Wales one shift was the general rule.’ Working the 
longer hours of .course made the men more liable to accidents, 
Looking practically at the point he took it that if one man pro- 
duced tons in twelve hours, and another two tons in eight 
hours, there would really be no difference, and single or double shift 
would come to the same result. He did not see how the double 
turn could be carried out, except by increasing the number of 
hands, and that in the present state if the labour market was im- 
practicable. There were no colliers out of work; if there were he 
should be glad to give them employment. He found at present 
the greatest difficulty in getting a double shift for the headings. 
and there was a great disinclination to work nights. Colliers had 


ales as’ fhe North. | 


5 








‘0 obtain the double turn there was no 
necessity of doubling the number of colliers. Instead of employ- 


ing 100 men at the same time, they could have two shifts of fifty, 
and pit room for fifty would then only have to be provided. By 
thus the space of operations better ventilation would be 
secured, less pit room “go and there would be no diminution 
in the quantity raised. He had seen a great deal of the coal-fields 
of England, and he could say that they had not a seam so dangerous 
to work as the Aberdare 9ft. He quite agreed with Mr. Wales 
that much of the danger attending the present system of working 
arose from the badness of the roofs and the fiery nature of many 
of the seams. Of all systems long-wall was undoubtedly the best, 
and in other districts the thickest seams were being successfully 
worked with it. Under it there was no limit to the quantity; it 
was only a question of labour. He knew collieries in the Midland 
Counties working over 1,000 tons a day, and one actually pro- 
duced 2,000 tons. In looking at the ber of dents in the 
different districts, one year’s returns was hardly a safe basis; they 
should take, in his opinion, ten years’ returns. 

Mr. i n said they could not make a ten years’ com- 
arison, for the number of men employed was not given in the 
lue books previous to 1864. In 1864 he found the deaths in pro- 

rtions to the number employed were as follow :—North of 
England, 1 in 354; Yorkshire, 1 in 627; Derby, 1 in 403; Mon- 
mouthshire, 1 in 397; South Wales, 1 in 277. : 

Mr. Wilkinson said he had often told the colliers under him 
in the Aberdare Valley that he would not work a day under the 
present system. He would give them his reasons for this. People 
on the surface generally lived longer than those working under 
ground—and why? Men who had been twenty or twenty-five 
years under ground, working with a safety lamp, he generally 
found had their eyesight affected, and he had sent many to the hos- 
pital. If they were employed a little less time under ground, 
eight hours instead of twelve, then there was no doubt their eye- 
sight would be preserved longer. The early age at which colliers 
commenced to go down the pits was another drawback, but with 
shorter hours they would have time to improve and educate them- 
selves, and he knew many in the North who had progressed in 
this way. Great efforts were made in the North to educate the 
hands, and the double turn gave the men time to look at their books, 
and colliery managers were to be found who had risen through 
their own exertions. In South Wales there was little of this, but 
with a double shift he believed education would be more attended 
to. He tried the system some years ago for three weeks ; the men 
admitted that they liked it, but they did not relish the idea of 
getting up soearly. He had told them that eventually—in the 
next generation 8 ay 3 — the eight hour system would be certain 
= be ene r e did not think Mr. Bedlington to apa 
the early as regards quantity and the number of men. 
More handy will not be a mn | was simply a division of 
labour that Mr. Brown recommended, As to ventilation, he be- 
lieved that they all agreed that the. lessening of pit room would 
increase the supply of air. He that the number of acci- 
dents would be reduced one-half by the double turn. The Queen 
herself would not be able to induce the pitmen of the North to 
stop twelve instead of eight hours under ground. ‘The same 
number of horses would do for double turn, delays would be 
averted, and both proprietors and colliers would be benefitted if 
the system was adopted. They would then have their big hauliers 
erally becoming colliers, and the boys would be in the fresh 
air driving. ; 

Mr. John Williams advocated the long-wall system in preference 
to the pillar and s but he was quite opposed to a double turn. 

Mr. Thomas Evans begged to correct one remark made. If they 
took an average of ten years as suggested by him before, they 
would find the Derby district stood far more favourably than in 
1864. Ten years was the proper criterion. 

Mr. Bedlington: I quite agree with that. 

Mr. Evans continued and said he did not agree with Mr. Wil- 
kinson that their roofs were as good as the North. He was quite 
certain that the Aberdare and Merthyr tops were far more 
dangerous than any in his present district (Derby). The pressure 
of gas in the coal seeking to escape had much to do, in his opinion, 
with the bad roof. No system could do away with a bad roof. 
There could not be two opinions that by the pillar and stall a 
large quantity of coal was wasted, and the adoption of the long- 
wall could not fail to be a great advantage. He quite differed 
from Mr. Williams’ conclusions as to the advantages of the double 
turn, 

Mr. Brough expressed his belief that long-wall could be gene- 
rally adopted in South Wales; and as to the double turn he 
admitted that it had many advantages, but there would be great 
difficulty in applying it, There was an allegation that they killed 
more people in South Wales than the North, and it was their duty 
to explain that. The tops of the North were far better, were 
pretty nearly all, in fact, something like their best, the 
Mynyddyslwyn. They had only one seam with a bad roof in the 
North, whereas he unhesitatingly said they had the worst roofs in 
the world in South Wales. Then hé éame to the conclusion that 
their bad structification was the maiti cause of the large number 
of accidents. 

Mr. Wilkinson referred to instances where the rock was bad in 

rth. He urged that a combined effect should be made to 

r e the double turn. ; 

_Mr. Bedli m said if they could get as much work done in 
eight as twelve hours the double shift would be an advantage, 
but it had to be proved whether the same amount of work would 





be'done. He was rupee to hear that any difference of opinion 
existed as'to the South Wales top being far worse than the North; 
undoubti Was worse. He fully agreed that it was desirable 


that the edat. be q y. Dividing the earnings, as 
practised in the North, would be a very difficult point, and he did 
not believe they could get the men to agree to it. The big 
hauliers could not be dispensed with, for when teams got off the 
plates, and other accidents occurred, how could boys inanage 
them? And if they made the colliers’ work so. attractive to the 
haulier, where were they to get the latter class? He did not dis- 
vey that the double turn would be advantageous in many ways 

ut the question for them was not what they desired to adopt, 
— what, under present circumstances, was practicable and pos- 
sible, 

Mr. Wilkinson remarked that if they could only convince the 
men there would be no difficulty. Colliers in South Wales could 
work quite as well as in the North. Even now, although the men 
were down ten to eleven hours, they idled about, and did not work 
in the face more than eight hours. 

Mr. Bassett thought it advisable to further adjourn the discus- 
sion, as it was so important a subject. The cost of maintaining 
the roads under the present system was a heavy item, but if the 
coal were worked quicker the roads would no longer be required. 
By the next meeting he would be able to obtain statistics of the 
cost of maintaining roads. 


Mr. Menelaus belieyed if they could come to a practical con- 
clusion it would ‘be useful if the time of three or four meetings 
were occupied in the discussion. The workmen, masters, and 
country at large would, be benefitted if they could devise 
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effectual means of saving life. He had no sympathy with the yalve is in communication with the steam of. the large duty with two sets of pumps for easy variations of the work. 
opinions of Mr. ‘Williams that they would work the coal too Gucler, eo ine chem tien hbtee leek pines Ui te The boilers are of the Cornish single flue variety, and of the 

by the double turn. When a pit was sunk the main yaives is open to the bottom port of the small cylinder. The eg ae. 
Ses © a eee 8 Geen on be oe as an two middle pistons being connected BY pipe, as befor de _ Mr. Greaves, the company’s engineer, is an advocate for the 
, 8 sete ty clipe lige A eocngma scribed, the passage between the lower end small cylinder | single-acting, or rather Cornish engine for waterworks 
— irons Wen enous, and the top of the large is thus established. At the same time | purposes, and the exceedingly good results obtained by him has 
Mr. M said there might be one. In other dis- the lowest piston of the valve is above the bottom port of the justified the very high opinion he had formed of its merits, 
tricts, such as the North and Mi Counties, where the double teagp eginten, cast the sete’ pinten Seam heelys ie ahove With small coal, consisting of the screenings of best and seconds 
shift it was quite common for ieries to produce the top port of the small cylinder, opening a to the con- | London house coal, the duty, taking the average in actual work 


eg a ge gm aed a arg Ayer 


tons per day,*and he was informed that there were many in 
North whose output reached 1,300 tons. 

4 Se Brown : Quite right. 
Mr. Menelaus continued, and said they did not raise this quan- 
tity merely on a W , Thursday, and Friday, but this was 
the average output. The capital diture in South Wales was 
very heavy, and yet they were to produce as much coal 
epdiher dbtalele It was their duty to try and put an end to 
this and let them see whether they could not introduce the double 

He could junderstand if theirs was an agricultural locality, 
where men worked from six tosix, that it would be difficult to esta- | 
blish two shifts. At the ironworksthe —- had the doubleturn, | 

determined attempt should 
m, which was so unfair 
and expensive to the master, and injurious to the men. Under 
the present plan he questioned whether the colliers really worked | 
hard for six hours, reckoning six days to the week. t Mr. 
Brown s ted was that the men should go down for eight 
hours, and for that time they must work. At present, when 
labour was so scarce, it would not perhaps be judicious to make 


Y ad 
3 


wie 


; 


the attempt, but they should wait their opportunity. It was 
a — to the district that only one pit —— | 600 tons 
per day. 


Mr. N. Scott Russell s that if the discussion was 
adjourned it should be understood that a member could only 
speak once on the same subject. That was the practice in other 
institutions. ! 
resident coincided with Mr. Russell. | 

ett’s proposition to adjourn the discussion was then | 


The 
Mr. 
agreed to. 


ON THE COLEORTON DISTRICT OF ‘THE LEICESTERSHIRE COALFIELD, | 
BY MR, GEORGE LEWIS. 
This paper described the extent, nature of the seams, and mode 
of working in this district. 
There was no discussion on this paper. A vote of thanks was | 
unanimously awarded to Mr Lewis. 


PAPERS READ. 

Mr. Bates’ on “‘ Underground Lead” Mr. W. H. Martin’s on | 
**'The Clip Pully ;’ Mr. R. Bedlington’s on the “‘-Duration of the | 
—_ ales*Coal Field ;’ and Mr. Loam’s on the “Cornish | 

gine. ” 

Mr. Brough said he had looked into Mr. Bates’ calculations and | 
could verifiy their correctness. | 

Mr. Bassett said the colliery referred to by Mr. Bates was one of | 
Lord Tredegar’s, and he was much pleased with the plan advocated. | 
As Mr. Martin’s paper was an us one, he moved that both | 
should be discussed together at the next meeting. ° 

This was agreed to and a votes of thanks was awarded to Messrs. 
Bates and Martin. 

Mr. Bedlington calculated that South Wales, including Mon- | 
mouthshire and excluding Pembrokeshire, had 21,100,000,000 | 
million tons of unworked coal in seams of 2 ft. and upwards. At | 
the owen rate of extraction, this would last 1918 ag" and it | 
would supply the total requirements of the country for 229 years. 
He estimated the depth of the centre of the basin at 1,000 yards, 
and they had already pits in Lancashire 700 yards deep; therefore 
with the continual improvements made in machinery, he did not 
apprehend any difficulty in going down. 

The discussion on Mr. Bedlington’s and Mr. Loam’s papers was 
also ~ ioe, until the next meeting ; a vote of thanks was given 
to each, 

A vote of thanks to the ident and other officers of the 
Institute brought the gosnselinags to a close. 

i bers and friends dined ther at 


After the ting the 
the Royal Hotel, and the usual loyal and other toasts followed. 











THE WATER SUPPLY OF LONDON. 
No. IV. 


In our last paper on this subject we gave an outline of the 
Chelsea and Lambeth Waterworks. Through the courtesy of 


| the width 18in. The exterioe.dimenaidns 


denser in the former, and the boiler in the latter case, and 
vice versd. The steam ports extend two-thirds around the valve 
cylinder, and the valves are packed with cast-iron rings, as in an 
ordinary piston ; but it was found that the elasticity of the 
rings was in itself insufficient to t an of steam, and 
springsare therefore introduced behind the rings. Socliosiiemens 
formed across the ports to prevent the rings and pistons catching 
in the edges of the openings. The valve is actuated by a cam 
fixed on a countershaft deriving its motion from the fly-wheel 
shaft. The valve spindle is attached to a lever, at the opposite 
end of which isa counter-weight, and the cam is made to re- 
volve between two anti-friction rollers, and thereby impart 
motion to the valve, these rollers being connected to the same 


lever. 

The cylinders, covers, and bottoms are all steam jacketed. The 
condenser is of the injection type, and of an ordinary construc- 
tion. The cold hog od ee is worked from a rod on one side of 
the beam, and the feed and air pump for charging the air vessels 
from a rod attached to the same pin on the other side. The 

rincipal dimensions of the engine are the following :—The 

cylinder is 46in. diameter and 8ft. stroke; the small 

cylinder is 28in. diameter and 5ft. 6Jin. stroke; the length of 
beam is 26ft. 6in.; the distance of motion pins from centre of 
beam are 5ft. lin., 9ft. 2in., and 18ft. 3in. respectively. The 
length of links is 4ft.; from centre of beam to centre of pin of 
main pump is 11ft. 6in.; and to centre of pin of sweep rod is 
13ft. 3in.; the radius of the crank circle is 4ft., and the diameter 
of the shaft 1ft. 4in. The diameter of the fly-wheel is 21ft., and 
mensic the air vessels are 
the following :—The bottom part'of each, 1ft. 6in. high and 4ft. 
in diameter; the top part of each, 6ft, 4in. high, and 2ft. 6in. in 
diameter. The diameter of main is 30in.; the length of sweep 
rod is 24ft. It is constructed entirely of wrought iron, with 
plates and angle iron put together similar to a box girder. The 
rivet holes are all countersunk, and the heads of the rivets cut 
off fair with the plates, The edges are planed and made bright; 
this construction gives it a very neat appearance, and makes a v 
capital rod ; the width in the centre is 18in. by 9in.; the length 
of the pump rods is 33ft, 6in., and the width in the centre is 1#i 
One of these rods is placed on either side of the beam, and is 
connected to the plunger of the pump by means of a cross-head. 
The construction of those is the same as that of the sweep 
rod, save that in this case a web is substituted for the box. The 
pump is of the bucket and or variety, with a plunger 17in. 
diameter and 7ft. stroke. e arrangement of the suction valve 
is very compact. The valve box is formed by enlarging the 
suction pipe to receive the valve and seating, and to render the 
valve easily accessible two girders are thrown across the well, one 
on either side of the valve box, and wheels affixed to the box 
are made to run on the girders, so that, on withdrawing the bolts 
from the flanges of the suction pipe, the part containing the 
valve can be moved on one side on the girders with perfect ease, 
and with equal facility can be replaced. 

The following are the cubic contents of the ¢ylinder’s clearance 
and steam passages ;—The large 46in. di 
8ft. stroke, equals 159,542 cubic 
28in. diameter and 5ft, 6jin. stroke, equals 40,870 cubic inches, 
The steam is cut oif at half-stroke in the small ¢ylinder. e 
capacity of clearance and steam in the small cylinder is 
1,118 cubic inches, and in the large 5,675 cubic inches ; also that 
of the passages in the valve is 3,944 cubic inches ; hence, before 
the steam reaches the large cylinder on escaping from the 
it has to expand into a space of 7,619 cubic 

Mr. Thomson computed the following from indicator 

i taken from the Lambeth Waterworks engines, with an 
initial pressure of 351b., and steam cut off: at 40 per cent. of the 
stroke in the small cylinder. The total expansion at the end of 





Messrs. Simpson and Co., we are enabled to place before our 
readers an engraving prepared from a drawing of two duplicate | 


engines now in the course of erection at the Chelsea pumping | shown by the diagram, 4°5Ib.; 


station, Kingston-on-Thames. These engines are of the double 
cylinder type, and are similar to four others which were erected 
at the Lambeth Works, Thames Ditton, for the company had, | 
in 1848, proposed to remove their source of supply from Long 
Ditton above tidal influence, on the advice of their engineer, 
Mr. James Simpson. In 1852 these new works became opera- 


tive. At the time of the proposal the scheme presented a problem | 


involving considerable doubt. It was required to pump the 
water to a reservoir at Brixton Hill, a distance of ten and a-half 
miles. At this period no experience with such a length of main 
was at command. Mr. Simpson, therefore, appointed Mr. Pole 
and Mr. David Thomson to investigate the matter, and to decide 
on the type of engine they considered best suited to the con- 
ditions. Their decision was pronounced in favour of the double 
cylinder type, and in accordance with this conclusion the engines 
were designed. The Psy involved is simply that of ex- 
pansive working, and the idea of employing the elastic force of 
the steam in a second cylinder is associated with the names of 
Watt, Hornblower, and Wolf ; but the priority of the invention 
has been oftentimes questioned. It would be foreign to our 
subject just now to define in what degree each inventor con- 
tributed to its development. Very crude ideas existed among 
some of the early engineers respecting the rationale of e: ion, 
and among others may be cited the name of Wolf; but the sub- 
ject is now so well understood that it would be superfluous to 
demonstrate that there is no special theoretical advantage per- 
taining to expansion either in one cylinder or in two, The 
economy accruing is, in all cases, ceteris paribus, dependent on 
the limit to which the expansion is carried, not on the number 
of cylinders. 

The chief peculiarity in the engine under consideration 
is the valve gear and valves. With all double cylinder 
engines the steam, after doing work in the small cylinder, 
has, on leaving, to be conducted to the opposite end of the 
large cylinder, and if a large capacity be given to the passage, it 
is obviously wasteful, and if too small, it necessarily retards the 
free transmission of steam. The valves are of the piston type, 
and are so constructed that one valve, consisting of four pistons, 
effects the distribution of steam in the two cylinders. The 
pistons are each l4in. in diameter, and are connected by a pipe 
6in. in diameter, or one-sixtieth the area of the A 
This proportion answers well for a piston speed of 230ft. per 
minute in the large cylinder, and slightly, if at all, throttles the 
steam. The annular surrounding the middle of the valve 
is in communication with the boiler, and the steam is disc 
into the condenser at either end of the valve. When the valve 
is in its highest position, and the down stroke of the pistons has 





the stroke in the large cylinder, in terms of original bulk, 9°66; 
actual loss of i from large to small cylinder, as 

total pressure at the end of 
| the stroke of the large Lao: Sa shown by the diagram, 5:5 lb., 
| which exceeds the theoretical pressure by 23 per cent., but this 
result is by no means ‘ The mean pressure on the 
crank pin equalled 22,400 Ib., and the imum 36,0581b. The 
principal dimensions of the: building for the engine are:—Height 
| from level of yard to engine-house floor, 8ft. ;, height from floor 
line to springing of roof, $8ft. 4in.; depth from floor line to 
| pipe floor, 23ft. 9in. ; width of house within walls, 36ft. 3in. In 


a trial of twenty-four hours, conducted by Mr. Field, the two 


pairs of enginés at work at Seething Wells were found to deliver 
11,287,208 gallons into a reservoir against a of 234fft., 
with a consumption of 255 ewt. of coal, pl! cape of 103°9 
millions raised 1ft. high with 112 lb. of coal. 

The East London Waterworks Company .was incorporated 
47 George III. (1807). On the establishment of the new works 
of Rosey OF Ford, the old works sogn became extinct. 
The increase of population and the demand for water for other 
than domestic purposes has. promoted the growth of the works 
to dimensions scarcely at first contemplated; the result has been 
the establishment of stations further up the valley of the 
River Lea, near the line of the river from which the company 
draws its whole supply. The intake is situated at Tottenham 
Mills, from which place’ the water is conducted in an open 
channel a distance of two and three-quarter miles, to Lea 


Bridge the whole .of the water goes thro the pot of 
filtration. There are thirteen filter beds situated 7ft. above 
Trinity high water, having acollective area of twelve acres. The 
construction of the filters is similar to othérs which we have 
previously described, and the depth of fil material is from 
3ft. to 4ft. The height of the water above the material is 5ft. 
At this station thére is a 100in. cylinder Cornish engine with 
11ft. stroke, working a 50in;, plunger pump with an equal beam, 
A water-wheel, and a 50-horse power engine in reserve; also 
another water-wheel with a set, of three-throw pumps, suitable, 
when required, for a special district. Here a portion of the water 

















commenced, the space between the two upper pistons of the! 


from the filter beds is +o supply the north-eastern dis- 
tricta, and is eonducte a main to a covered reser- 
voir at Old Ford’ ” 24 acres atea and 10ft. 6in. 
deep. From thence it i# by pumping to the eastern 
district. At this station are employed the engines : 
One 90in. cylinder, with 44ig,,pump, and an | 3 one 
72in. cylinder and 36in. ptimp, with an equal ’ ; one 80in. 
cylinder and 10ft. stroke mp 4lin. and 9ft. 
stroke; one 85in i stroke, ‘ pump 44in. 
diameter and 9ft. stroke e engines gre of the Cornish 
fape, and are provided ger pumps double-beat 
Ewalyes, There is also a y-wheel ‘doing speci 





Bridge station, which is two miles above Old Ford. At Lea | gallons, 





of oe Cornish engines at Old Ford and Lea Bridge, is 70,000,000 
at least. 

A station of more recent growth has been established at 
Walthamstow, both for the storage and purification of the water 
by subsidence before it is carried on to the filter beds. Here are 
120 acres of depositing reservoirs, divided into five separate 
basins, with such an arrangement of sluices and channels for the 
admission and exit of the water as that it may have a circuit of 
at least a mile within the reservoirs themselves. Between these 
reservoirs and the filter bed the water is carried down an 0 
channel, with banks, pathways, back drains, and fences. e 
enclosure is 100ft. in width, and with a water section in the 
channel itself of 100 square feet, until it reaches the filter beds, 
which are arranged in two groups on the Essex and Middlesex 
sides of the river. The collective areas of these beds is 12 acres - 
of sand surface. 

Between the Lea Bridge and Old Ford stations, as much of 
the water as may be required for distribution by the steam 
power at the latter place is supplied by gravitation through a 
main conduit of 4ft. diameter, and from it, with some conve- 
niences of reservoirs to allow of an accumulation and reserve, it 
passes to the several engine wells, from which it is pumped over 
the district at such times and speeds as are in accordance with 
the company’s system of distribution. 

The average week-day distribution is now somewhat in excess 
of twenty million gallons, but on special occasions it is estimated 
to be twenty-two million gallons. Last year Mr. Bateman gave 
as the daily supply nineteen million gallons. 

The number i Brome deriving a supply from the company is 
given by their‘engineer as 90,000, and the maximum supply has 
exceeded during one hour of the day at least 4,000 cubic feet 
lifted to a medium pressure of from 110ft. to 115ft. head. The 
company’s income from all sources is about £125,000 per 
annum. The extent of water supply for manufacturing pur- 
poses, such as distilling, sugar boiling, and dying, is increasing 
with this company at an extremely rapid rate; so much so that 
the quantity required by a man urer from a 4in. main in 
the midst of a number of houses requiring a high supply for 
domestic purposes demands both the presence of pressure and 
a and,  eamaich an amount of. steam power is needed, 
which “ works” supplying more especially domestic requirements 
would not be called ow vide, . his 

Before entirel ainninang the ‘subject, it is only justice to 
state that from ical analysis executed entirely independent 
of the company, the water suppliéd has been found to be rather 
better than the average of the metropolitan supplies. 

Doubtless if in the poor districts the population were supplied 
with proper con for storing the water for use—and 
thereby obviating the evil. which we fear is too often prevalent in 


poor localities, of allowing the water to becothe contaminated 
after being received wary, Spied venture to think there 
would be a vital t. It is not our intention to screen 


deserve in a question of 
such importance: as ‘of millions of human 
creatures, but on’ the “Which: we have visited we have 
found that much Cate is taken to supply the water as pure as it 
can be rendered by the means ab | d.. If we are to have a 
purer supply we unit have'ree to a purer source, or, at least, 
more efficient meet ce In concluding this notice 
of the East London we have the pleasure to acknow- 
ledge the courtesy shown us by the engineer, Mr. Greaves, in 


water companies 


supplying us with the-required information. 
The source of ly. 0f the New River Company is the River 
Lea, and chalk There is a well at Amwell, and at Ches- 


hunt, byt the source of the ‘river is in springs at Shadwell, near 
the town of Ware. It is but a small percentage of the total 
supply which is derived from the springs, by far the greater por- 
tion is taken from the River Lea. At Amwell, Cheshunt, and 
Tottenham, éngines are employed to pump water to the 
riyér. The distributing stations provided with engine power 
are situated at Stoke Newi m, New River Head, Lordship- 
Hog; and Hi te. At Stoke Newington there 

are’ pits ible-cylinder engines, each 150 horse-power, by 
., similar to the engine we have illus- 
connedtioh with Chelsea Water- 
works. In those engines the steam is cut off at half-stroke in 
the small cylinder and expanded in the large. There are also two 
single-cylinder engines, coupled, by Messrs. Boulton and Watt. 
These engines, we are informed, do a duty of 70,000,000 on 
112 Ib. of dust coal in ordinary work. The steam is cut off at one- 
seventh of the stroke. The former engines are employed to pump 
against 160ft. head, and the latter against 86ft. At this station, 
which is the principal one of the company, there are subsiding 
reservoirs having a collective area of 42 acres. From those 
reservoirs the water is conducted to the filter beds, which are 
five in number, each having an area of one acre. There dre also 
two others, each covering one acre, in the course of construction. 
At the New River Head station there are two 48in.-cylinder 
si ing beam-engines, also three filter beds, with a total area 
of two acres, anda su reservoir of five acres area. At Lord- 
ship-road station there are two single-acting engines, of 40im. 
and 50in.-cylinders respectively. At Hornsey there is one 44in.- 
cylinder Cornish engine, and filter beds, having a collective 
area of two acres, and containing nearly one and million 


an of 25-horse and the other 
ered reservoir situated about 310ft. 
er,” Water is received in this reservoir 

‘pumped from it to Hampstead Heath into 
reservoir about 7 


above Trinity datum. 
From Stoke Newington 






tered water is pumped to a covered 


.} reservoir at Claremont-square, and also to two covered reservoirs 
‘at Maiden-lane. 


The height of Claremont-square reservoir is 
about 120ft. above Trinity high water, and it contains nearly four 
mnillion gallons. The lift to the Maiden-lane reservoir is 127ft. 
At Hampstead and Highgate are ponds containing a supply of 
unfiltered water for street-wateri The total length 
of mains and branches laid by the company exceeds 630 miles, 
distributed over an area of about 17 square miles, and supplying 
about 180,000 houses. The gross quantity of water supplied 
weekly is about 170,000,000 gallons, The steam power is col- 
lectively about 2,000 nominal horse-power, one-balf of which is at 
Stoke Newington station. The area of subsiding reservoirs equals 
about 66 acres collectively. Total area of filter beds, nine acres. 
There are also two acres more in the course of construction. 
The area of covered reservoir is 3°76 acres. The total cost of 
the works up to the present time is, according to returns which 
have been made, about £2,521,717. 
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DOUBLE CYLINDER PUMPING ENGINE, CHELSEA WATERWORKS. 


MESSRS. SIMPSON AND OO., [ENGINEERS. 
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TO CORRESPONDENTS. 
Nortcz.—A Srzorat Eprrion of Tax Enctveer és Sor 


must, our correspondents to keep copies. 

*,” Letters emer esos, Sueenetad te Se 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. . 

J.M. J. (Keighley).— We have received! both drawinge and matter, Both will 

F. sryhe fda 0 heoattaee teh te cet cdeles to patent i until have 

Pn Fd gow hap list = a 

¥.— We cannot a 
g give you ees STR Gee 

B. H. J.—You will find the information you require in our Parliamentary Notes, 

the session. in a condensed 


printers, 
Sytenetery pees .cn Gs 





AMERICAN MONITORS, 
(To the Editor of The Engineer.) 
correspondents inform me the quantity of 
‘water contained in the bilge of the American Monitor or the sloop Naraganset ? 
The depth given is 13in., and I assume it means only between engine bulk- 
heads, om H.D. 


CAST IRON ABUTMENTS. 
(To the Bditor of The Engineer.) 


&e. 
Doncaster, Ist October, 1866, W. D. Roporuam. 
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THE ATLANTIC TELEGRAPH, 


» Tue closing scene in the history of the Atlantic Tele- 
graph -expedition of 1866 took place on Monday. night 
jast, at the municipal’ banquet in’ the Law - Association 
Rooms, at Liverpool. Never since Columbus ‘in three 
small caravels ploughed his way into the unknown 
Western Ocean. has an expedition to the New World 
occupied so much attention in Europe as the attempt to 
lay a telegraphic cable across the Atlantic. In both 
instances the voyagers were kept in a state of intense 
excitement from day to day, in the uncertainty whether 
success would crown their adventurous efforts, or whether 
the ridicule of those sagacious people who never risk any- 
thing for the sake of a noble idea would be the sole 
reward in reservation for them upon their return, When 
Columbus set sail from the little port of Palos he fought 
his way westward at the head of a mutinous crew, with 
life and death hanging in the balance; but men are rarely 
called upon in these days to perform such feats, so. that 
the parallel ends at this point, the promoters of the tele- 
graph risking the loss ot nothing but a fixed amount of 
capital. Yet it was meet that these pioneers of deep-sea 
telegraphy should be nationally rewarded for the benefit 
they have conferred upon mankind, and should be honoured 
with a mark of approval at the hands of her Majesty the 


Queen. 1 : 
The first cable ever constructed for the Atlantic Tele- 
graph Company was such that its speedy failure, if suc- 


cessfully laid, was tolerably certain beforehand, ly 
as the current employed to work through it would at once 
destroy the continuity of the conducting wire wherever 
defective insulation caused the slightest contact with sea 


- | water, and in the large tanks on 
in. | it was stowed away in greater safety than would have been | grap 





water. Gigantic Smee’s batteries of modified form were 
used to generate the pri current, and their murderous 
energy is thus orcibly described by the-directors of 
the company They a of exceeding power. When the 
“ large wire ropes, or strips of copper plate, which 
with their poles in the place of the nies 
“ uniting wire, are brought together and separated, bril- 
“ liant es between them, accompanied by an 
“abrupt and loud crackling sound.; In one experi- 
“ment tried to determine the heating capability of the 
“ten cells, half an inch of the extremity of a large 
“pair of pliers was red hot in five seconds after 
“it had been pressed by the separated ends of the 
“polar appendages, and several spires of a common iron 
“ screw, iin. thick, were in the same condition in a slightly 
“longer time.” This current was simply employed to 
excite the induction coils, but the secondary. current 
actually used to work through the cable is thus officially 
described :—“ So far as mere quantity is concerned, the 
“ electricity called forth in the secondary transmission coil 
“ is less than that which is directly poured into the primary 
“ generating coil by the voltaic battery, but .it-is of, far 
‘‘ more intense power, and forth into the cable ampl, 
“ prepared for its work, and abundantly strong and brisk 
“ for the effort of leaping across, the Atlantic in the tenth 
“ part of a second, .- Although the electrical influ- 
“ ence generated in these coils is of a very much 
“ higher penetrative power than the simple voltaic current, 
“ it is nevertheless found to be advantageous not to allow 
“it to approach in intensity to the influence which is 
“ called forth by the apparatus known under the designa- 
“ tion of the Rhumkorff coil.” The first cable of the com- 
y being faulty when shipped, and afterwards much 
Combed about in the course of the several attempts to 
submerge it, it is no wondér that, when laid it soon ceased 
to work, the currents from ‘the foregoing coils, having a 
powerful tendency to hasten that consummation. , , 

Then began the second.era in the history of the Atlantic 
telegraph. By the aid of the sound practical and theoretical 
knowledge of Mr. C. F. Varley and Professor Thomson, a 
totally different pe of construction was adopted in the 
new cable, which was made with a thick conducting wire 
worked by very feeble currents, instead of with a thin 
internal wire worked by intense induction coil discharges. 
The new cable when finished was kept constantly under 
the Great Eastern 
the case in the holds of the Niagara and Agamemnon. 
Thus, early in 1865, success ap certain, and to, this 
day it is not generally known why that — failed. 
The public were excluded from all knowledge of the pro- 
ceedings on save that which the contractors fur- 
nished, attributing the final disaster to abrasion against a 
hawse-pipe, at least—such was the idea conveyed to-non- 
le ers of the story. A very different account to 
that given to the newspapers, and published in a book with 
the, name of H.R.H the Prince of. Wales upon the title 
page, was written by the engineer to the Atlantic Telegraph 
Company, who watched the proceedings on the Great 
Eastern for his employers, who have refused to publish 
the report, thereby departing from the usual custom of all 
the’ English telegraph companies. The officials let the 


|-jerks of the cable come upon the knot of a chain stopper, 


which every sailor knows'to be an act of madness; yet this 
fact could not be learnt from the accounts given to the 
public., Again, a mystery hangs over: the cause of the 
strain on the dynamometer suddenly increasing just before 


; | the cable parted. Was this caused by the concealed surg- 


ing operations, by mistakes in the movements of the ship, 
or by what? The companies who suppress the facts say 
that the accounts given to the public are full, and fair, 
and honest, and open; -yet: why did*they hide the serious 
fact of the use of the chain stopper, and refuse to publish 
their engineer's report in the customary manner ? 

The circumstances surrounding the third epoch in the 
history of the Atlantic Telegraph are fresh in the memory 
of each reader of these lines, and require no comment, 
The expedition of 1866 proved eminently successful, the 
cable being. laid without let or hindrance. The recovery 
of the old cable. was a remarkable and unexpected result, 
astonishing even the grapplers themselves. Hitherto all 
attempts to preserve the strength of cables by covering 
their sheathing wires with and other matters have 
practically proved failures; and the wires of the Atlantic 
cable were so thin that experience the recovery 
to be impossible. , Probably the stillness and low tempera- 
ture of the water at the bottom of the Atlantic account for 
the result, so that iron wires will last a year or two longer 
there than elsewhere. The india-rubber in the tarry pre- 
servative mixture may = have assisted in the longer 
— of the iron, but the former suggestion is more 

ikely to be the truth. 

Lastly, the old scene-shifter, Father Time, once more 
drew up the curtain, and revealed a banquetting scene at 
Liverpool, with the leading actors in the Atlantic Tele- 
graph expedition of 1866 sitting behind the dinner plates, 
and the grapnel, whose long iron fingers plucked up the 
lost cable, hanging over the heads of the revellers, After 
he pushed on this scene, imagination .pictures how he laid 
down his scythe and hour-glass, and winked and blinked 
his stupid old eyes to see messages leaving ‘hat room, and 
reaching Newfoundland several hours befwre they were 
started. He ae sneaked -_ by ee door as 

uietly as possible directly after learning the humiliating 
fact that he was beaten. At that uet the honours in- 
tended to be conferred by the Queen upon some of the 
workers in the Atlantic Telegraph enterprise ,were first 
made known, and. it was stated that Captain Anderson, 
Professor -Thomson, and Messrs. Glass and ing, 
should be knighted; ‘and Mr. Sam and Mr. Gooc 
M.P., be raised to the baronetcy. Mr. Cyrus Field re- 
ceived no such honour, “it was because her Majesty did 
“not wish to inferfere with what might. seem to be the 
“ natural functions ,of the government -of the country to 
“ which Mr, Field be # borg 

Thus the difficult task of deciding who should be recog- 
nised has been surmounted by making knights wholesale, 





and it is very sati to learn thatthe original workers 
at the Atlantic T: have not been ed. Mr, ~ 
Field alone,-who has done more to establish the telegraph 
than anybody else, receives no reward beyond a few 
courteous words of approval of his efforts. His deeds, 
however, will live in Ristory after those of many of the 
others are forgotten, and America will honourably reward 
him on his return to New York. Professor Thomson, the 
man of science, the Glasgow student, has well earned his 
reward by twelve long years of energetic work, and the 
canny chiel will return to Scotland with his blushing 
honours thick upon him. Mr. Glass, who risked a lange 
amount of capital in the last on, has been suitably 
rewarded, and Mr. Elliott, who represented him at the 
dinner, withdrew the exclusive claims to honours.advanced 
on behalf of the contractors’ staff, to which attention was 
called in last week’s Enainzer. On behalf of himself and 
his colleague, Mr. Elliott said that they claimed “ no merit 
“for laying the cable, or any especial merit in regard to 
“ the enterprise beyond finding a portion of the capital.” 
The knighthoods conferred upon Captain Anderson 
and Mr, Canning are well deserved upon: the face 
of the accounts of the expeditions of 1865 and 1866, 
given to the public by the Construction Company; 
but should their acts have been severely. cen 

in the official report of the cause of the failure of the cable 
of 1865, of course that report has been submitted to her 
Majesty’s advisers, who, thereby would not have been 
deluded into the donation of honours by the withholding of 
facts, Captain Anderson bears such a high name as a 
gentleman and a seaman that it is to be regretted that he, 
as well as Mr. Canning, is one of that staff whose recorded 
acts have been withheld from the public by the,Atlantic 
Telegraph Company, so that awkward questions may rea 
sonably be asked. They should both urge the publication 
of ,the facts., Mr. Gooch, M.P., as chairman of, the Great 
Eastern Steamship Company, is to be raised to the baronetcy, 
and the same-honour will be conferred upon Mr. C. M. 
Lampson, of. Cheapside, who has always been upon the 
directorate of the Atlantic Telegraph Company, but whose 
deeds in .connection with the enterprise have yet to be 
published. 

Many of our readers will be pleased to learn that a 
history of the Atlantic Telegraph, written by Dr. Dudle 
Field, has just been published in London. In that book 
the t labours of the Americans to establish the tele- 
are narrated, and prove that the censures we passed 
upon the Atlantic Telegraph Company for suppressing 
the facts in their book published in July, 1857, were only 
too well deserved. So much was kept back that anybody 
comparing the books with. each other would scarcely 
recognise them as histories,of the same undertaking. So 
ends the eventful story of. the establishment of the 
Atlantic Telegraph, until the true historical record of the 
expedition of 1865 shall come to the light of day. 

, BOILER SEAMS, 

On Tuesday evening a paper was read before the Society 
of Engineers on a subject~claiming the attention of the 
entire profession. In the present pdsition of the engineers’ 
art it is practically.impossible to “put ee the com- 
ponent parts. of any. structure. of wrought iron—bridge, 
ship, roof, or,boiler—without using rivets ; and it is certain 
that the rivet must continue to play a most important part 
until some. efficient and. economical system of welding 
plates has been introduced, and its value tested by expe- 
rience, The direct result of the almost exclusive use of 
the rivetted joint is that the strength of every wrought 
iron structure is measured and determined not so much by 
the tensile strength of the plates as by the laws determin- * 
ing-the resistance to shearing offered by a rivet, and by’ 
the resistance to tearing offered by a section of plate whic 
has undergone a process which admittedly weakens the 
iron according to some excessively ill-defined law. It is 
perfectly well known that very anomalous and contradic- 
tory results have been obtained by different experimenters 
who have undertaken the task of rendering it possible to 
express, this law, and the general problems connected with 
the strength;of rivetted joints, by a numerical formula ; 
and it is certain that contributions to our knowledge of 
the subject are urgently needed. We have .no doubt, 
therefore, that Mr. Baldwin’s paper, the first portion of 
which we reproduce in another on will be carefully 
perused, especially by students. e wish we could add, 
with advan 

It will be seen at a glance that the paper treats almost 
exclusively of the means of determining the best pitch for 
the rivets of boiler seams, The author's remarks are, there- 
fore—and properly so—confined to but one section of an 
important subject, and in considering his propositions we 
cannot do better than follow his example. It will not be 
n here to say much as to the value of the formula 
which he has prepared. They are based, from first to last, 
on assumptions which are practically erroneous—whether 
they are equally erroneous in theory or not, is quite beside 
the question—and this fact, as a matter of course, renders 
his calculations almost valueless., 

The paper. begins with the assertion that the universal 
pitch adopted by all boiler makers is two inches, and goes 
on to state that as “a bar of iron one inch square will shear 
“ at 560,000 Ib., while a-plate having a section of one square 
“inch will be torn asunder at 51,000 lb.; 1t is natural to 
“ conclude from these imental facts that the area of the 
“ rivet and the area of the section of plate left between the 
“ rivet holes should be identical.” And in the —— 
graph we are told that a boiler of jin. plate, e up 
with in. rivets, put in with a 2in. pitch, is just as strong as 
a boiler made with jin. plates, the rivets and pitch remaining 
unaltered. From this it is further wee asa species of 
corollary that those who purchase boilers with jin. plates 
pay 25 per cent. more they need to spend. The 
remainder of the paper is occupied with what is intended 
to be a demonstration of the truth of the second propo- 
sition. 

Now the very first statements contained in Mr. Bald- 
win’s paper are contrary to fact, and r to have been 
written in the absence of any general ledge of the 
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ne kanate 
and in. rivets, but it is equally true that such a is by 
no means so universally em as Mr. Baldwin would 
have us believe. In the 8 ire mining districts, for 
example, where hundreds of boilers of all sizes are made 
yearly, a two inch pitch with } plates is rather the excep- 
tion the rule. Boilers fart wenn A eo — 
a liar j stem Ww! renders it necessary 
ammedepeetctoententes them ; but nearly all 
the work expended upon a boiler a ch- 


practice of boiler making. It is per! 
ciich of two inches in very comasotily 


reptesented by pun 
ing and rivetting, and therefore the wider the pitch the 
cheaper will be the boiler. As a result, boilers with in. 
plates are usually put together in Staffordshire with tin. 
rivets 2 2hin. apart, while a 2}im. pitch is in’ no way 
unusual, The price of the boiler is thus kept down, and 
we believe it can be proved that a boiler with plates and 
rivets of the specified thickness and diameter is stronger 
if made with a 2hin. pitch than it would be with a pitch 
of 2in. It is not nee , however, to confine ourselves 
to Staffordshire for illustrations of the fallacy of Mr. 
Baldwin’s assumption. We have now before usa —- 
fication for an express engine on the London and North 
Western Railway, in which it is stipulated that the plates 
of the barrel shall be of the best Lowmoor iron in. thick, 
put together with #in. rivets, spaced 13in. from centre to 
centre. In marine work, on the contrary, the pitch for 
in. plates is seldom less than 2}in., frequently 2}in. 
The accuracy of this fact is testified to by specifications 
from Clyde makers and others in our possession. . It is un- 
necessary to further enlarge on the point. Sofar from 2in. 
being an invariable pitch, nearly every boiler maker has a 
rule of his own, which he rigorously o es under all cir- 
cumstances. In point of fact, it would be injudicious to put 
forward any one pitch as the best for any particular 
thickness of plate. The pressure at which boilers are 
worked is invariably far within the strain which would be 
required to tear a seam open; and the first consideration is 
not so much that the boiler should be strong as that it 
should be tight. There is scarcely a single instance on 
record of a boiler giving way by the tearing of seams, 
where the metal had not previously been weakened by 
corrosion, or by some such congenital defect as a crack in a 
plate caused by faulty punching. The closer the pitch the 
easier it is to make a seam tight, and therefore in all cases 
where the boiler is exposed to strains or jars—as, for 
instance, in the case of a locomotive—a close pitch is 
desirable; while in marine work, where the pressure is 
very moderate, and in stationary boilers, which are free 
from the influence of vibration, a wider pitch may be 
adopted with advantage; and these considerations are 
habitually regarded by those who design boilers with a 
competent knowledge of the subject, tever Mr. Bald- 
win may think. 

The second proposition, that in buying a boiler with 4in. 
plates in preference to one with 2in. plates, we spend 
25 per cent. too much, is so obviously incorrect, and so 
completely ignors the existence of the destructive influ- 
ences to which boilers are exposed, that we feel no little 
surprise that it should have been advanced by one who has 
apparently been on intimate terms with boiler inspectors. 
All boilers, unless burnt out by shortness of water, fail 
from corrosion; they die of old age, and it should be 
obvious that the thicker a‘plate the longer it will. resist 
destructive influences. Provided the plates in a = boiler 
are of the same quality aa those in a in. boiler, the former 
will last just as much longer than the latter as the plates 
are thicker. Wedo not now refer to fire-box crowns or 
sides, In all places where the iron is exposed directly to 
a very high temperature there is reason to believe that the 
thinner the plate, within reasonable limits, the longer it 
will last. But the question must not be regarded from 
this point of view ae we have shells to deal with, A 
thick plate on a seating wall will last longer—other things 
being equal—than a thin plate, and Mr. Baldwin, if he 
had had much experience in the working of boilers, must 
have learned that a ?in. boiler will often cost more for 
repairs during its lifetime, as compared with a in. boiler, 
than would have made up the original difference in price 
twice over. The strength of the seams is not the only 
question to be considered in putting down a boiler, and 
even though it were, Mr, Baldwin’s conclusion that a 3in. 
boiler is as strong as one of }in. plate would be none the 
less contrary to fact. 

The most cursory examination will serve to show that 
all the author's arguments are based on the assumption 
that the rivet and the plate are of equally good quality, 
not only originally, but after the operations of punching 
and rivetting have been performed. If it can be shown 
that this equality does not exist, then are the author’s con- 
clusions erroneous. If the iron of the rivet is injured b 
the hammering it undergoes when the seam is being le 4 
then the pitch must be reduced; if, on the contrary, the 
plate is injured by poneting the pitch must be increased. 
In other words, a 2in. pitch for a 3in. plate, with a 3in. 
rivet, is only correct on the assumption that plate and 
rivets are of equally good quality; and if it can be proved 
that the plate is injured by being made into a boiler, then 
it follows that the pitch being limited—in order to make 
the seam tight—the plates must be thickened, and hence 
that a in. boiler cannot be as strong as one of -/;in. or jin. 
plate. There is no very reliable evidence in existence to 

rove that the iron of a rivet is weakened, as far as regards 
its power of resisting a shearing strain, by the treatment it 
undergoes when a boiler is being put together. There is 
little room to doubt that it is injured more or less, but, 
whether more or less, it is at least certain that the deterio- 
ration is trifling as compared with the mischief wrought 
on the plate by punching. Mr. Barnaby put this fact 
in a very clear light in the course of the animated 
discussion which followed the reading of the paper 
under consideration. Indeed, the fact that plates undergo 
much injury in the process of punching as commonly per- 
formed is well known to all who have tested rivetted 


joints. Thus while the solid plate has’ been’ found to 
require a. strain of: 25°8 tons: to break it, the erty 
when punched, has given way through the rivet holes 





with a strain of but’ 18°9 tons per inch of section, the value 


of the plate. 
be nm as a 
of ‘trials, Experiments carried out with much care 
the Government show that a fees of good iron wi 
shear with a strain of 10 tons. proportion of strength 
to diameter varies so seldom that such of our readers as 
are not familiar with the statement will do well to commit 
it to memory. A resisting power of 10 tons in a jin. rivet 
corresponds approximately to a resisting power of 22°5 tons 
per inch in the unpunched plate, and the section of plate 
which remains between the rivet holes should exceed this 
strength if the rivets are to measure the resisting powers of a 
boiler of the given proportions. - But we have seen that in 
one experiment the value of the plate was but 18°9 tons, 
while a series of experiments carried out by the Admiralty 
ve the value different samples, after punching, at 
ifferent figures varying between but 12°4 tons and 13°6 
tons, the mean of the series being 13°2 tons, representing a 
loss of 37 per cent. in the samples tested, due to punching. 

Facts such as these ¢* not new to engineers ; = 
we think it possible that the precise figures we give—for 
which we are indebted to Mr. Barnaby—may be. Every 
one who has written on the subject of the strength of 

ht iron structures cites experiments going to show 
that plates are invariably - injured by punching ; 
and we find ‘it difficult to understand how, in the face of 
these facts, Mr. Baldwin can state that the strength of a 
rivet being. 50,0001b., that of the plate will be 51,000 Ib., 
and accordingly proceed to base an important theory 
upon it. It is obvious that so far from 2in. being too 
large a pitch, it is too small, and that as we have already 
stated, a in. boiler with 3in. rivets and a 2hin. pitch 
will be stronger than if the pitch were reduced to 2in., 
and it will certainly be cheaper. Whether the seam can 
be made equally tight is quite another question, depending 
for its solution mainly on the purpose for which the 
boiler is intended. Even though it could be proved to 
demonstration that a plate lost nothing in value by being 
punched; still the ap ad would be imperfect, because the 
author’s conclusions do not take cognisance of the fact that 
ve ———_ the rivets are far superior in quality origi- 
nally to the plates. Thus wehaveourselvesused Lowmooror 
Bowling rivets to put together best best Staffordshire 
lates ; the tensile strength of the rivet iron being at 
ast one-third nego than that of the plate. Rivet iron 
of the best quality is frequently thus used in order that 
the pitch may be increased, and the cost of workman- 
ship reduced. Indeed, under any circumstances, it is 
false economy to use inferior rivet iron; and the harder and 
more stubborn the plate the better should be the rivet. 
Good rivets can be knocked down with much more cer- 
tainty and much less labour than those of inferior quality, 
and. the extra price of the iron will be much more than 
repaid under ordinary circumstances. 

t is by no means easy to lay down any invariable rule 
for determining the best pitch for rivets, and formule of 
any kind can prove of little general service. They may 
be rendered useful as guides, but nothing more. In nearly 
every shop in the kingdom there is some general 
rule observed, but they to not e with each other, 
and it may be easily proved that considerable dif- 
ferences in practice are not productive of appreciably 
variable results. In point of fact, the value and safety 
of a boiler depend far more on the tightness of the 
seams than on their strength, the difference between 
the actual and the bursting pressure being very consider- 
able; and as it requires unusually good workmanship to 
make a boiler seam tight if the rivets are widely spaced, it 
appears to be advisable to sacrifice a little strength in order 
to secure so desirable a result. The duration of a boiler 
is nearly always determined by the progress made by corro- 
sion, and the tighter the seams the less the prospect of 
injury, from the outside at least. There cannot be the 
slightest question that a ;/;in. boiler is stronger and better 
in every respect than a in. boiler, the pitch and diameter 
of rivets being the same in each case—the first being 2in., 
and the diameter 7in. Except as regards the fact that a 
thick plate will- last longer than a thin plate under the 
influence of corrosion, it does not appear that much is to 
be gained by increasing the thickness of a boiler above ;7-in. 
A tin, plate cannot be made tight with gin. rivets, and it 
is probable that a thick suffers more from punching than 
a thin plate. Thus both the diameter of the rivets and the 
pitch must be altered, and the balance between plate and 
rivet again overturned, A ,/,in. boiler, double rivetted, is 
stronger than a lin. boiler single rivetted, and, except when 

ut to work under conditions which imply serious corrosion, 
it should be strong enough for any save exceptional 
pressures or diameters. 

It cannot be doubted that by drilling plates the strength 
is far less reduced than by punching them, a drilled plate 
being at least 10 or 12 per cent. stronger than a punched 
plate ; but it does not therefore follow drilled plates 
are best adapted for boiler work. In order to msure 
accuracy the plates ought to be drilled ‘when in situ ; but 
the action of the drill raises a burr between the plates 
which it is difficult to get rid of, and renders it yet more 
difficult to make the joint tight. The best rivetted joint 
which it is possible to make under any circumstances is 
immeasurably inferior to a welded joint, and to welded 
boilers we must come, sooner or later, and the sooner the 
better. A ,%:th welded joint is, ibly, stronger than a 
gth rivetted joint ; and it is certain that tin. welded boiler 
could easily carry pressures which would blow 3in.-rivetted 
plates to shreds, Welding plates is in no way a novel 
process ; and it only needs a little well-directed energy 
and capital to render the system one of ‘universal adop- 
tion. « 

During the discussion on Mr. Baldwin's paper allusion 
was made to the cold rivet system extensively used in the 
United States of America. The boilers of the steamboats 
on the Western rivers carry tremendous’ pressures, but hot 
rivets. are’ scarcely ever used in ‘their construction, and -no 
difficulty is experienced in making the seams tight. - For 
the cold: rivet it isclaimed that the holes'‘must be- well 
filled, as there is no diametral contraction due to the:coolt 


ng thus reduced’ 25’ per ceht.; and this may | 
selected from dozens |. 








experiments with both hot and 


down a joint until he got a cross section of the rivets, and 
he invariably found, that when the aggregate thickness 
of the plates—representing the length of the rivet from just 


under the head to just under the auae ‘point éd 
three diameters, the rivet did not fill the hole at or about 
the centre of its length. It is possible ‘that a .very highly 
heated rivet in cooling may be so strained as to a 
permanent reduction in diameter; but it is more reason- 
able to conclude that in the cases cited by Mr, Roberts the 
rivet was not upset toward the middle of its 
being but a moderately tight fit in the hole, hot, of course 
did not fill it at all when cold, It is. worth considering 
whether the use of hot -rivets affects the strength of the 
punched edge of the plate in any way, and it is‘to be 
regretted that very few if any experiments have been under- 

en to test the relative h ‘of rivets made up 
respectively on the cold and hot rivet systems, 


THE WATER SUPPLY OF LEEDS. 

We print elsewhere a letter tending to show that the 
water of the town of Leeds is not so impure as has been 
stated ; and an able and exhaustive report, from the same 
hand, leads us to conclude that the water supply of that 
town can be greatly improved at a rate of expense by. no 
means commensurate with the great wealth of that 
borough.* The present water supply of Leeds is mainly 
derived from the river Wharfe, at Arthington. The Leeds 
Corporation have parliamentary powers -to pump six mil- 
lions ‘of gallons’ per day from this riyer; and the daily 
consumption now amounts. to about four. and a-half 
millions of gallons. At the rate of increase of the popula- 
tion during the last three years. the supply from. the 
present sources will be insufficient within about six years ; 
and Mr. Filliter éstimates that within one generation hence 
twenty millions daily will be wanted. e t econo- 
mical value of soft water to a ‘town being an 
acknowledged fact, a further, if less important, condition 
is that the hardness of the water should not ¢xceéd four 
or five degrees. After an elaborate examination of the 
sources of supply round about, the Corporation are recom- 
mended by their engineer to seek the new supply in the 
millstone grit districts to the north and west of the town. 
The twenty millions of gallons required in ectu could 
be furnished in this direction from the river Washburn, 
chiefly by gravitation, but in dry years assisted by pump- 
ing. The water could thence be conveyed to the present 
Leeds works at Arthington, and the whole cost would not 
amount to more than about £317,000, ‘The Corporation are 
therefore recommended “to make application to’ Parlia- 
“ ment for power to gravitate the upper flood waters, and 
“ pump six millions of gallons per day of the lower waters 
“from the river Washburn.” The new works could be 
planned to convey, a generation hence, about twenty 
millions of gallons per day, and could be constructed with 
conduits of sufficient size for that amount. This imme- 
diate portion of the scheme would only cost about 
£150,000, and it represents the more urgent present wants 
of the borough of Leeds...By an outlay about twice as 
large the river Washburn can afford a supply that “ will 
“ probably last till the end of the present century.” As 
much as three times even this amount could be obtained 
“by extension in the same direction into the valleys of 
“ the Nidd and the Laver and Burn,” to the resources of 
which, indeed, the Leeds people are recommended to look 
for the supply of the future. 

We suppose that Mr. Dale would say that the future, 
with its probable attendant increase of population on the 
banks of the river Washburn, as well as in the town of 
Leeds itself, offers no such guarantee of a pure supply as 
a recourse to the lakes; and that bis scheme may, after 
all, be the most economical in the end. There is not much 
doubt, however, as to which of the two plans will be 
ado the Corporation ;| and-we fully expect that 
the details of Mr. Filliter’s able proposals will be debated 
in the committee-rooms of next year’s Parliament. 





THE EXPLOSION ON BOARD THE TALBOT STEAMER, 

WE promised that we would.do full justice to. Mr. Coates, of 
Belfast, if he would send us the original designs for the boilers 
of the Talbot and Shelburne. This Mr. Coates has done, together 
with the specification of these boilers. We observe that these 
drawings are dated Ist April, 1864. We are sorry to say that 
this does not appear to help Mr. Coates vey much, and it so 
Lea ia that the design produced before the coroner, and sworn to 
as the original design by Mr. Plews, bears date the 15th February, 
1864, and in that design no stays whatever are shown in the part 
that gave Me Mr. Galloway is right when he states in his 
report that the “plate stays” were an afterthought. We make 
this remark, of course, in the belief that the drawings dated 
15th February, 1864, and sworn to before the coroner as the 
original drawings, are bond fide the original drawings. -If they 
are not, it would appear that the evidence given at the inqnest 
was remarkable in more ways than one, 

But we further learn from a correspondent, at_ Morecamb that 
Mr. Galloway and Mr. H. D. Grey have examined the boilers 
now that the stays in question have been properly replaced by 
bolt stays, and that, notwithstanding this, they have reduced 
the pressure in the boilers from 30-Ib. to 20 Ib. per square inch. 
It appears that these gentlemen have done this because some 
other stays have been removed from a different part of the boiler; 
so that, irrespective of the weakness of the parts that exploded, 
the boilers were, from the removal of other stays, only fit to bear 
a pressure of 20 Ib. instead of 30 lb., as‘passed by Mr. Coates i: 
his capacity of Board of Trade surveyor. We cannot say whether 
the other stays were removed with or without Mr, Coates’ kuo v- 
ledge, or before or after he last surveyed the boilers...This i+ a 
matter that will have to be settled between hini andthe ravi, 
comparty and the Board of Trade. “ We now dismiss the subjece 

bd pet on, the Best Mode of Obtaining: an Additional and 
Purer Supply of Water for the Borough of Leeds. By E. Filliter, 
Esq., M. C.E., F.G.8., &. tae Charles Goodall. 
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. , that his 
to be straightforward and creditable. Whether the inquest 
dra did or did not show stays, is a matter of fact that must 
be 1 elsewhere than in these columhs, . 
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ON RIVETTED JOINTS. 
4 By THomAs BaLpwin,* 

A&xK a boiler-maker why he places ‘the rivets in a boiler 2in. 
apart, and he answers, because “it’s the practice—” that is, be- 
cause it is customary to do so. 

Ask the inspector of a boiler association the same question, and 
he, ‘‘ with his extensive experience and close observation of many 
hundreds ilers,” tells you that 2in. is the best distance, since 
all boiler-makers use it, and, further, if the rivets be ata 
greater distance apart, the joints cannot be made tight, yx bef 
placed nearer ther the metal left between the rivet holes, 
will be too weak to bear the strain upon it. 

If, then, you say to these gentlemen it has been found by experi- 
ment that a bar of iron lin. square used as a rivet will be sheared 
across by a force of 50,000 Ib., and that a piece of boiler plate 
having a section equal to 1 square inch will be torn asunder by 
51,000 Ib., and that you conclude from these experimental facts 
that the area of the rivet and the area of the cross section of the 
metal left between the rivet holes should be nearly equal to make 
the strongest boiler, you are at once told that “‘ i it ma 
be so, bel 16 han bois found thab the plates are a0 such weakened 
by the use of the punch that nothing short of 2in. will do for the 
= of the rivets.” If you ask to be referred to experimental 

ta showing that this pitch under all circumstances is the best, 
you are simply told that experience teaches it, and this even by 
men placed in a position to advise the users of steam boilers as to 
the best method of construction. : 

The writer is, therefore, desirous of placing this matter fairly 
before those who spend sums of money on steam boilers and 
yet get only 75 per cent. of the strength that correct principles 
of construction will give, and, therefore, pay 25 per cent. more 
for a boiler than is required if these principles be attended to, 
or get a boiler that is 25 per cent weaker than it ought to be. 
However strange it may seem, a boiler made of gin. plates and put 
together with jin. rivets and 2in. pitch, is just as strong as a boiler 
made of jin. plates with the rivets and pitch the same as used for 
the jin. plates, for both would give way by the rivets being 
sheared across, which causes the user of a boiler to pay 25 per 
cent. more for his boiler than he ought to pay. \ 

We will now try to ascertain and confirm by mathematical 
demonstration what ought to be the proper pitch to get the 
strongest rivetted joints for steam boilers from the least material 
when the thickness of plates and the diameter of the rivets are 


given. 

As mathematical demonstration is by far the shortest and 
simplest way of arriving at the required result, 

Let P = pitch of the rivets in inches. 

d = diameter of the rivets in inches, 

@ = area of one rivet in inches, 

t = thickness of plates in inches, 

8 ber of pounds required to shear one square inch of 

wrought iron in the form of rivets. 

n = number of pounds required to tear asunder one square 
inch of the boiler plate, left between the rivet holes 
after punching. 

Then the sectional area of the plate between any two rivet 


Wl 





holes is 
= (P—d)t, 
and the force required to tear that section asunder is 
UT > + elena peig eae 
The force required to shear one rivet across is (2) 
= a8 2s 


Now, to economise material, and make the strongest single 
rivetted joint, we must make the rivets just on the point of shear- 
ing across when the ao are just on the poiat of being torn 
asunder; thus (1) and (2) must be equal, or 


ee Pr ere ee ee 
from which we get 
as 
== Bi ew re Orewa welt eine 
P int @ “ 


and 
as - 
Bee——ee ee cescecvcweccsnce & 
»="p_ajet ©) 

Now Mr. Fairbairn has given a table for practical use, in which 
the thickness of the plates, the diameter of the rivets, and the 
pitch of the rivets are stated. 

Making s = 50,0001b., which has been arrived at by ri- 
ment, and given on the authority of Professor Rankine, and making 
P, d, and ¢ agreeable to Mr. Fairbairn’s table, we find by equation 
(5) the values of n in table 1, column 5: 
































Given in Mr. Fairbairn’s | By equation. 
table. (5) 
Plate Rivet | Pitch 
t d P a n 
1% 75 | 125 |+11044| 33670 
t 500 1°50 | -19635 39270 
ts 625 1625 | -3068 49088 
8 | 75 175 | 4417 58893 
: 8125 | 2°00 | 51849 43666 
9375 | 2°50 | 6903 35346 
| 4 {1125 | 3:00 | 994 35343 





The values of m, shown in the last column, are very variable 
indeed, attaining a maximum in the case of gin. plates amounti 
to 58,893 lb., while the experiments made r. Fairbairn on the 
tensile strength of boiler plates, and given in his paper read before 
the Society of Arts in November, 1864, gives the mean value of 
n = 52,486 Ib., and yet we find the values of x as deduced for din. 
plates from Mr, Fairbairn’s table, amounting only to 43,666 lb., 
and for yin. plates as low as 39,270 lb., a diserepancy quite un- 
accountable. ; 

The common practice of making the distance between the rivets 
2in. for jin. plates with jin. rivets, given by equation ? 
the value » = 51,041 lb., which is a close approximation to the 
strongest form of joint for single-rivetted plates. 

If n be taken of the same value as Mr. Fairbairn recommends 
for fin. plates, we have by — (4) 

— a oy el Xx —_—~— 
thee ae Hy sxe + °75 = 1 "din. (A) 
But if the pitch of the rivets for jin. plates be 2in., then 
n = 51,041 Ib., with fin. rivets and jin. plates we get:— 
— “4417 X 50000 | ... A 
P= Sx + 7 =16lbdin. To 4. & (B) 
Mr. Fairbairn gives a number of experiments on single-rivetted 
i i ical Transactions for the year 1850,” and 
L > Engineers,” the thickness of the 
*22in, and 3in. broad, put together with jin. 
nae breaking weight of all the experiments is given at 
$,5! e 
The area of the two rivets being 2 X -19635 = ‘3027, and the 


* Read before the Society of Engineers, Oct. Ist. 








sectional area of the plates after punching!=,(3— 1) 22 = “44, 
from:which we g@tz—) oe ran ome ee_ be ~ ron 3 
n= 20 = 420, reset, ellie 


which being usod for lin. plates with fn. rivet, we have by (4) 


— “4417 x He 
Mr. Roan 5 oe Fig onan Gd 
fastened with three rivets din. in _ 
Rarer dey = ae 
which brcbs thecagh the line of Sivete by 1675 Ib, giving” 
n eal on = 44534 Ib. 


section. ’ 
Now the entire section of the ‘ 
inquiry with two rivets was 3 X ‘22 = ‘66in., and the section of the 
plate, after deducting the rivet holes, will be (3 — 1) 22 = ‘44in.; 
we then haven = —< = 51000 Ib, as the power of the 


rivetted plates to resist a tensile strain. 
_ Applying this value of n as before we find for jin. plates and 


Oren 4417 X 50000 
P= 5 x 51000 + 75 = 1616 odie oie’ CDP 


on kee these results for }in. plates will be found to give 
st in. 

We ae a oe } a4 sh force and ee outa force 
are so nearly equi at for practi urposes they may be con- 
sidered so; we can then dispense with s and » in equation (4), 


which becomes 
Si ee re 
which gives a? ie plates and jin. rivets 
P=—5 + 75=10334in. «2 2 es + 


nearly the same value as the mean of all the other deductions. 
After Mr. Fairbairn has his experiments he says—“ If 
we take the mean of the ex ents as the area of the 
rivets to that of the plates, we find one- in rivets about the 
poapestion, or the area of the rivets in the last experiments should 
ave been 4in., which is nearly equal to the area of the plates 
through the rivet holes.” 
BL np note is _ ie wwe :—“* Subsequent e iments 
e for ascertaining the strength of rivets (vide experiments on 
the s of rivets for the Britannia and Conway tubular 
bridges) fully corroborate these views, namely, that rivetted joints 
ex to a tensile strain are di , or nearly so, as their 
respective areas, or, in other words, the collective areas of the 
rivets are equal to the sectional area 
the line of rivets.” 
Again, in his paper read before the Society 


rivet-joints compressed by machine is considerable, we may fairl 
assume the following relative strengths as the value of plates wit 
their rivetted joints :— 
Taking the stre of the plateat . . . . 100 
- The at of the a sr ae ee be 56,” P 
‘ow we y equation (6), for pract urposes, $ an 
n are 80 canaly equal thad Chay snag bo wheteetoh, aka that 
Pada eee ee ee ee ee el M 
Then we have 100 :56::P:P—d. But it has been shown that 


the area (a) of the rivet must enter into the calculation, and if we 
substitute the equivalent of P — d from (7) we get— 


100 : 66 ::P: ¢ 

P= 17857 $ 0 ne? 64.6406 Ge ere 
which for jin. plates and jin. rivets gives— 

Pp = 17867 “A = 15774in, . oe ge 6 ae 
Or substituting the value ‘7854 d? for a in (8), we have— 

pai4e Sa oa eee 


This expression for the distance of the rivets is therefore 
deduced from Mr. Fairbairn’s estimate of the whole of his - 
ments, and gives values differing from Mr. Fairbairn’s table, given 
in his 7 and before quoted. ’ 

Now Mr. Fairbairn gives distances for rivets which, he states, he 
finds the best in practice, yet at the same time they do not agree 
with his deductions from experiments. 

No one will doubt the im ce of having the shells of boilers 
made of the strongest possible construction. 

When the single-rivetted joint is used, and the thickness of the 
plates and diameter of rivets given, we have seen that the true 
em of the rivets is given sufficiently near for practical purposes 

y equation (6), and also again as deduced from Mr. Fairbairn’s 
estimate of his own experiments by equation ie 

A table, giving the pee and diameter of rivets, and the 
thickness of plates, will be found below, containing the results of 























both these investigations. 
II. 
Pitch of the | Pitch of the 
Face | op meant, |. Arenetbe. | "rivets n | seein 
in inches, in inches, in inches. Equation (6). | Equation ‘@). 

@ 

t a. a P= 4 +a] Pins 
= 25 } = “1963 1°2854 1°4025 
= 3125 = 625 “3068 1°6067 1°7528 
= ‘375 = °75 “4417 19278 2°1083 
ve = °4375 4 = ‘75 “4417 1°7596 18031 
= *4375, = 8125 “5185 19976 2°1159 
=% $= 75 4417 1°6334 15774 
=% 4 = 8125 5185 1°8496 1°8513 
=% = 875 6013 2°0776 21471 
Ps = 5625 = 8125 "5185 1°7343 16456 
ts = 5625 = 875 "6013 1°9439 “9086 
= 5625 5 6903 2°1647 2°1910 
1 = 625 = 9375 2°0420 19729 
= 625 oe | “7854 22566 2°2436 








(Zo be continued.) 





THE NEW:-LIBRARY;AT THE PATENT OFFICE, 
Tose gentlemen who have occasion to visit the Patent Office 
in Southampton Buildings for business purposes are allowed the 
privilege of making their researches in a dark passage yclept the 
“Library.” ‘'Phis dungeon, entered from the corridor on the 
ground floor, is about 5ft. 9in. in,width. A row of tables 18in. 
wide are placed in the centre for the accommodation of readers, 
who are obliged to stand in the gangway, so that a new comer 
passing to sign the book placed at the extreme end disturb 
every one at work. ‘This passage is so dark as almost to require 
artificial light on the brightest day at noon. There are in ad- 
dition two rooms at the end of this lobby, each about 14ft. 
square, and equally ill lighted. We have frequently had occa- 
sion to call attention to the disgraceful accommodation thus 
provided for the public, and the pressure brought to bear 
on the late Government was at last great enough to 
lead to the issue of a commission on the subject. 
Various schemes were put forward. One was to remove the 
office and museum to e House, Whitehall, now occupied by 
the India Museum. This block of land consists of about two 
acres, and appears to be well situated for the building in ques- 
tion. The Committee of the House of Commons did not con- 
sider it offered as many advan’ as Chancery-lane. Another 
spot named was a block of land in Victoria-street, Westminster, 
which would afford sufficient space for building, but this was 
abandoned as not being convenient for inventors, professional 
men, and others. The price of this site was estimated at £66,000. 
An acre and a half of ground could have been obtained for this 
sum, which is now built upon by private speculators, and 
out of reach of the public. y ser it was proposed to transfer 
the department to the National Gallery Trafalgar-square, when 
a new place would have been built for the Royal Academy; but 
as the House of Commons did not decide this vexed question, 
the committee who reported on the Patent Office did not feel 
justified in entertaining the proposition. South Kensington was 
8 as a place where ample space could be had in the 
vicinity of the present museum for a general museum of 
mechanical inventions. The land is vested in Government for 
purposes of science and art. But the committee reported that 
they had ascertained that the land in this neighbourhood was of 
high value, and therefore not suitable. The old place, Chancery- 
lane, seems to have been the favourite, and is thus described in 
the report: “ This is a block of land occupied principally by old 
and dilapidated houses, and surrounded by Southampton Build- 
ings, Chancery-lane, Cursitor-etreet, and Tooks’-court: it is most 
conveniently placed, being in close proximity to the Law Courts 
at Lincoln’s-inn, the Inns of Court, and the new Record Office.” 
Another site immediately adjoining that last-named was sug- 
: it extends to the north side of the Record Office. 
Should the plan for concentrating all the Law Courts in the 
neighbourhood be carried into effect, the Chancery-lane site at 
either side will be desirable. The first-named site in Chancery- 
lane contains 5,878 square yards, and the probable cost wo 
be £200,000. However, it was at length decided to form a new 
library and reading-rooms at the top of the present house. The 
orders arrived at Spring-gardens, after the usual circumlocution, 
to prepare plans for the proposed work. This was accompli 
in the official time, duly approved, tenders invited, and Messrs. 
Mansfield, Price and Co., builders, of Henry-street, Gray’s-inn- 
declared contractors. 

Yesterday we made an inspection of the place after the fearful 
task of ascending fifty-two stone steps. In the long ascent 
the aid of the hand-rail was required. A worse specimen of hand- 
rails in general we never met with in a public building. It is 
of mahogany, 24in. square, very plainly moulded, set on square 
iron balustrades, such as are getierally used in prisons, On 
reaching the top landing we beheld the vestibule, 21ft. by 
14ft. 3im., leading to another vestibule, 14ft. Gin, by 8ft. 3in. 
In this our eyes first encountered the tiled floor, composed of 
inferior quarries, red and buff. We then entered the library 
before us, but instead of a chaste and beautiful room we 
found ourselves within a building having all the appearances of a 
country music hall designed by an amateur, after the brick- 
layer’s order of architecture. Thiy salon has at each side four 
small recesses, representing the boxes usually provided in music 
halls. There are five cast iron columns at either side, from which 
semicircular iron cipals spring. These columns are hand- 
somely capped. e arches are not handsome by any means, 
The roof is boarded in framed panels, laid on iron purlins, Thi 
pitch is extremely flat. The whole of the upper part of the 
walls and inside of the roofing are covered with a barbarous 
imitation of fresco painting. This part of the decoration was 
evidently done with stencils, and, like the well-known “ willow 
pattern plate,” all the patterns match. Over the door 
at either end is supposed to be a painting of the royal arms, 


| with a piece of most useful information for visitors, the words 


“ Patent Office,” in large letters. There are also drawings of 
impracticable machin in impossible positions depicted in 

els, Around the under the upper windows are a num- 
Per of rectangular panels, surrounded by “ rope” borders. These 
are evidently intended for the names of eminent persons. The 
door at the extreme end leads to the room set apart for the 
Times, and another room for books. The floors, to which we 
have already referred, ought at least to have been of Minton’s 
encaustic tiles, of elegant design, instead of what they are— 
cheap tiles, disposed in the old diamond pattern, There are 
lavatories, &c., for the use of the officers and the public, all of 
the most severely simple description. The columns are painted, 
base black, surbase maroon or chocolate ; the stem white, and 
capitals white relieved with red. The base and surbase of the walls 
are similarly painted, and if they are permitted to remain of this 
colour, will have a good efféct. The arches are bedecked with 
gold and colours of many hues, the ground being white. We 
must add that the carpentry is excellent ; indeed the contractors 
seem to have performed their task faithfully and well. Mr. 
Brisley has carried out the works as superintendent. 

In conclusion we may state that, although the accommodation 
provided is vastly superior to that to be had down-stairs, the 
whole affair is still insignificant, paltry, and unsuitable to 
the purpose intended and unworthy of the great resources of 
the Patent Office. There will be room to read, but there will 
not be room for all the books, and ‘the severity of the ascent 
will effectually prevent many to whom the Patent Library is now 
a boon from ever ta ty volumes, We understand that 
the incredible sum of £14, has been expended on this abor- 
tion. Inventors will find but one subject for consolation in the 
whole matter—the building is only “intended for temporary 
purposes |’ . , wert 


’ 
report shows 
tons of coal, 
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LETTERS TO THE EDITOR. » 
the 
(We do not hold ourselves responeitie for opinions of our 





| Mss heels ‘ace tor peaiionlion 

Mr. Musuer has forw to us for publication a communi- 
cation accompanied by the following copy of a note addressed by 
him to Mr. mer in reply to a statement from that gentleman 
which recently appeared in our pages. Mr. Mushet’s whole com- 
munication was intended for our co’ columns, but we 
have already stated that the me**-r in controversy is so com- 
pletely personal that we deemed it .«\isable that the discussion 
should terminate with the publicativ. of Mr. Bessemer’s letter. 
We nevertheless accede to Mr. Mushet’s one so far as to insert 
the copy of his note to Mr. Bessemer, but the accompanying 
communication we believe we are consulting Mr. Mushet’s best 
interests by declining to publish; and we do not doubt that Mr, 
Mushet himself will presently thank us for our consideration. 


—Ep. E. 
Cheltenham, 26th September, 1866. 

Deak S1r,—I have perused your letter of last week in ‘HE 
ENGINEER. As rivals we have both much to forgive; but after I 
had cordially expressed my regret for what I had said amiss, and 
that apart from any anticipated personal interest of my own, it is 
both unhand and ung ‘ous on your to write a letter 
raking up old grievances, and reflecting seriously upon my 
character. Much of ag letter springs from an excited imagina- 
tion, possessed with the idea of plots and attempts to ruin you, 
which never had any existence. — : 

You charge me plainly with dishonesty in respect of my specu- 
lative patents. The declarations to these patents were attested in 
ihe belief that two of them were very valuable, and the third 
more valuable still, provided, as I was assured, that metallic 
manganese could be procured commercially. I therefore made the 
requisite attestations in good faith, on Mr. Thomas Brown's 
recommendation, who waited on me, with Mr. Hindmarch, for 
that purpose; but I immediately found, from tests on the small 
scale, that two of the pr did not d, whilst no metallic 
manganese could be found to make use of in the third. Any 
patentee is at liberty, on finding that his claim is worthless, to 
recommend that his patent shall not be taken out, or to declare it 
to be valueless, without subjecting himself to a charge of perjury. 
I could easily refer to several of your patents which, no doubt, 
you from the first found to be valueless. It is strong language to 
tax a person boldly with perjury for taking out speculative 
patents, and I think you must admit that you have gone too far, 
and in condemning me for my speculative  gmey have very 
forcibly condemned yourself. At all events, I have now to ask 
you to withdraw the libellous statements affecting my character 
which you have made, and which are calculated, emanating as 
they do from a man in your position, to do me serious injury, 

I very much regret that you did not in a calm and dignified 
manner declare your intention of not recognising my moral claim 
for remuneration, in place of indulging in statements of such a 
personal and vindictive nature. 

I beg leave to say that my former partner, Mr. Clare, informs 
me that there is no foundation for the statement you have made 
respecting him. 

t can with a safe conscience affirm that I never plotted against 
you; on the contrary, my prospects were blighted in consequence 
of the Ebbw Vale Company declining to coalesce their interests 
with yours. . 

I have, under provocation, real, or which I believed to be real, 
written severely and bitterly against you, and I have since ex- 
pressed my regret to you for what was unjust. After having done 
so, and after inviting you to a friendly discussion, I was not pre- 
pared to accept a reply replete with personal and most unprovoked 
abuse. This I deeply regret, and have no doubt when you take a 
calm view of the subject, without lashing your temper up by 
recalling past grievances, real and imaginary, you will likewise 
regret it. T an, dear Sir, yours faithfully, 

Henry Bessemer, Esq. ROBERT MUSHET. 











LEEDS WATER SUPPLY. 

Srr,—In the leading article on Water Supply for Lancashire 
and Yorkshire, which appeared in your last number (Sept. 28th), 
you quote some remarks from Dr, Miller’s analysis of what you 
term *‘A sample of Leeds water,” to the effect that it has ‘“‘a 
slightly putrid odour” and ‘‘rather offensive taste.” 

No doubt you have done so under an impression (readily enough 
conveyed by the pyar statement of Dr. Miller’s analyses) that 
the water alluded to is that supplied for the use of the inhabitants. 
It is only fair, therefore, that you and your readers should be in- 
formed that such is not the case, but that the analysis referred to 
(No. 1) it that of the navigable river Aire, taken at Leeds Bridge, 
and is not that of any water supplied to the town. 

Leeds is not supplied from the river Aire or any of its branches, 
but from the river Wharfe, a totally distinct stream, lying about 
nine miles north of the town. 

Two analyses of this water are likewise given by Dr. Miller, and 
are unfortunately included in the same table, and under the same 
heading as his analysis of the water of the river Aire; and as they 
are numbered 2 and 3 consecuiively thereto, a reader might 
naturally conclude them all three to be waters supplied to Leeds, 
and would be as much misled as if an analysis oP the Thames 
water at London Bridge were bracketed with two analyses of New 
River water, and the whole labelled ‘‘Samples of London 
waters.” 

Probably Dr. Miller arranged-his analyses thus without observ- 
ing the inference likely to be drawn, especially as his foot-note 
shows the trne state of the case to a person acquainted with 
Leeds); and his analyses Nos, 2 and 3, of the water really supplied 
to the town, show it to be, as it ought to be, both odourless and 
tasteless. 

EDWARD FILLITER, 
Engineer to the Leeds Waterworks. 
Leeds Corporation Waterworks Engineer’s Office, 
29th September, 1866, 





QUICK RUNNING ENGINES, 


Srr,--I have just been reading your remarks contained in an 
article of THE ENGINEER for September 7th on “ Quick running 
engines,” and the thought occurred to me that you would like to 
know what has been done by the firm I am connected with as 
regards the manufacture ood working of fast-going engines, a 
question that seems to engaging the attention ot our mecha- 
nical engineers of the present day. 

Some ten years since our firm received an order from a large 
Rolling Mill Company, near Birmingham, for a 20in. non- 
condensing horizontal engine 2ft. 6in. stroke, to run at a speed of 
100 revolutions, or 500ft. per minute, for/rolling brass locomotive 
tubes. The fly-wheel was 15ft. diameter, ten tons weight, 
wrought iron crank and shaft, with necks lin. diameter by 18in. 
long, and all the other parts of equally strong proportions, Work- 
ing pressure of steam, 60lb. per square inch; slide valves, one at 
either end of the cylinder, double ported. 

This engine has now been at work from that date up to the pre- 
sent time very successfully, with a few trifling repairs, giving little 
trouble, such as new brass journals in connecting-rod, and other 
moving parts, and refitting piston with new metallic packings. 

This company have other engines of similar description specially 
designed for high-speed (driving the rolls without intermediate 
gear made by us and other parties, all equally giving out good 
results. 

The advantage gained by putting down direct-acting’ engines 
with high speed of piston in our rolling mills is, as potey 





observe, a great saving in first cost as compared with the old style 
of slow. beam engines, massive houses 
foundations, with all the usual and heavy train of 

, ‘only used to get up speed, and proving 
trouble and expense, inasmuch as it is the 


Another and important_saving is the space occupied for the 


power ired, as it often is the case in our extensive iron 
works rolling mills, every foot of ground surface is of the 
utmost 


Since the time this engine has been at work we have made many 
others of a similar kind, in one intenes, ® pair of 20in. coupled 
non-condensing horizontal engines for driving a fi and mill at 
an ironworks in this district for the manufacture of bar and angle 
iron of large section. The speed of these engines is 85 strokes, or 
425 feet _per minute, pressure of steam 45 Ib. per square inch. 
Flywheel, 20ft. diameter, 24 tons wrought iron shaft, 
with 12in. necks, having a crank spur w at each end working 
into other wheels for driving the forge on one side and the rolling 
mill on the other. abe 

We have also successfully put down at another extensive iron- 
works here — quick running horizontal non-condensing engine, 
having a cylinder 16in. diameter, 2ft. stroke, speed, 150 strokes, 
or t. minute, pressure of steam, 50 1b. per square inch. 
Fly-wheel, 15ft. diameter, 8 tons weight, to drive a guide mill for 
rolli rounds and square iron. This engine has been at 
work now almost two years without any stoppage for repairs but 
of a trifling nature. 

The largest pair of engines of this class we have made as yet 
were for a new ironworks at Smethwick, near Birmingham. They 
have steam cylinders 28in. diameter, with a stroke of 2ft. 8in., 
fixed vertically under the crank shafts beneath the ‘‘ floor of 
mill.” These engines are not coupled, but have one main 
steam pipe common to both, direct from the boilers, which 
are four in number, of the single flue Cornish kind, 28ft. long, 
6ft. diameter, with 3ft. 3in. flues; pressure of steam, 50 lb. } md 
square inch. The fly-wheels, one for each engine, are 20ft. dia- 
meter, 22 tons weight, with shaft of cold blast cast iron, 1din. 
necks, by 22 long. The cranks are discs, made heavier on the one 
side to balance the weight of connecting rods, crossheads, &c, Speed 
of mill engine, 80 revolutions, or nearly 430ft. per minute; forge 
engine, 75, or 400ft. per minute; lap on the slide valves to cut off 
at three-fifths part of stroke; steam ports 2} by 20 long; exhaust 
ports 44 by 20. 

The pressure is taken off the back of valves by a packed junk ring 
in the usual way. The valve gear is of the simplest and least com- 
plicated form, being worked by a cam on a second-motion shaft, 
with lever and drag link attached to main crank pin. The piston 
rods are 4in. diameter, and crank pins 6}in. diameter, of steel, 
and all other parts of these engines are of massive proportions, 
most accurately fitted, and more specially designed by us for high 
speeds, ample provision being made in all the steam passages and 

ipes to get the steam in and out of the cylinders without undue 
k pressure. Indeed the steam rolls away from the exhaust pipes, 
14in. diameter, more like smoke from a chimney than the puffs 
of high-pressure engines. ‘They have now been at work eighteen 
months, almost night and day, maintaining their speed with great 
regularity, and have hitherto well fulfilled their intended purpose. 
our readers will learn from this information thateven down here, 
in the Black Country, ‘‘it may safely be assumed that high speed 
is looking up in the market,” as many of our large ironmasters are 
by degrees recognising its advantages. Amongst others, I may men- 
tion the Earl of Dudley's extensive ironworks at Round Oak, 
where this class of engine is universally adopted throughout in 
driving the various rolling mills, hammers, &c., which, for excel- 
lence of workmanship, superiority of finish and design, with great 
strength judiciously applied to every part, and the smoothness 
with which they run at their maximum s , these engines are 
not equalled in the whole of South Staffordshire. a made 
at his lordship’s own engine works, Castle Mills, near Dudley. 
Oct. 1, 1866. Piston SPEED. 





RUNNING DOWN MONITORS. 


Srr,—Last week there was a correspondence in the Times, in 
which one writer proposed to run down monitors by a vessel or raft 
with a bow slanting upwards like a butcher’s tray ; while another 
writer denied the practicability of acting on this idea, as it was not 
to be supposed that a monitor would lie tamely by to allow herself 
to be thus run at, while it would be as open to the monitor to run 
at the crusher—as this new instrument of war is to be called—as for 
the crusher to run ai her. Yesterday there was another letter in the 
Times from the original writer, in which he recapitulates and re- 
asserts the merits of his proposal, and he alleges that such vessels 
would be a valuable auxiliary. to our fleets in the event of war. 
In this opinion I concur; but I do not, nevertheless, attach 
es ideas of importance to the ——s of such vessels, 
which might, when the day of trial comes, be found to be only very 
partially successful. The purpose of this present writing, how- 
ever, is mainly to notify that there is nothing novel in the idea 
which this correspondent of the Times propounds, and that it 
would be quite indefensible to disp with the acquisition of 
monitor vessels merely because a plan for running over them had 
been hypothetically propounded. It has long been obvious to 
engineers that to run such a vessel as the Warrior against a large 
monitor like the Dictator would have the inevitable effect of 
crumpling the how of the Warrior up, while the monitor would be 
unharmed. And if we were to take a ram vessel, such as the Belle- 
rophon, it would be found that as the upper part of the submerged 
ram would first encounter the corner of the armour shelf of the 
Dictator the effect of impact would rather be to lift the monitor in 
the water than to submerge her; and the front of the ram, which 
is weaker than the armour shelf; would also be probably brokenin. 
It has been equally obvious, however, that while these expedients 
of attack would be unavailing it would be possible to build a vessel 
or craft of such a character that she would run up on the deck of a 
monitor and sink her by the superior position of a very heavy 
weight. Accordingly, in my ‘“‘ Handbook of the Steam Engine,” 
published in the beginning of 1865, I introduced the following re- 
marks on this subject, at page 667 :— 

“Another way in which monitors could be destroyed is by 
running over them, As they are not many feet out of water, to 
submerge them for a few feet more by placing a corresponding 
weight on their deck would sink them altogether; and if we sup- 
pose a vessel with a very raking stem, and so trimmed by the stern 
as to bring the fore foot out of the water, to be run against a 
monitor, it will be obvious, if the vessel be a large and heavy one, 
and the speed of propulsion be high, that she would run up on 
the deck of the monitor and sink her at once. The weight and 
speed of vessel that would work this catastrophe in the case of 
any given monitor is matter of simple calculation.” 

Although, however, I wrote this passage two years ago, I have 
continued ever since to be a staunch advocate of the monitor 
principle of construction, and I now refer to the matter merely to 
intimate that the perception of certain possible weaknesses in the 
monitor system would not justify its rejection, since, take it all 
in all, it is by far the best system of war vessels yet matured or 
even propounded. Nor does it say much for the engineering 
knowledge at the command of the Z'imes to see it admitting into 
its pages as a novel idea a suggestion at least two years old, and 
one so obvious and rudimentary that I will venture to say it has 
occurred to every engineer who has given the subject any con- 
sideration. Is this mechanical nation to be schooled by such 
instructors as those which thus distil their wisdom through the 
columns of the 7'imes? And is the action of the authorities on a 
question of vital importance to the nation to be swayed by counsels 
as flickering as the small lights by which the of their 
ignorance are sometimes lighted up ? Joun Bourye. 

Berkeley Villa, Regent’s Park-road, 

October 2nd, 1866, 








Mr. SNIDER AND THE GOVERNMENT.— following communi- 
cation has been addressed to the editor of the Times, but it has 
not appeared in that journal :— 


(To the Editor of the Times.) 

Sir,—I do myself the honour to enclose for your perusal a letter received by 
me from the editor of THE ENGINEER newspaper. You will observe it to be 
a private letter, which I, exercising a necessary 
use, The portion which relates to the subject of the present issue is a request 
that I forthwith send to the editor of the Times an attestation relative to Mr. 
Snider, of now breech-loading celebrity ions of a statement contained in 
& paragraph that recently appeared in THE ENGINEER newspaper, and which 
your City representative has transferred, with an injurious comment, to the 
Times’ City article of Wednesday, the 19th inst. 

Acceding to the request, it is under the impression of no belief that the 
rejoinder will make its appearance in your colamns. Many years of newspaper 
experience in a somewhat intimate way has led me to discover what the public 
generally have not discovered, viz., that the 7imes rarely, if ever, gives place 
to a rejoinder having the purport of questioning or denying a Times’ 
statement of fact. It matters not in the present case, that if the 7imes 
bars my communication it will appear in the forthcoming ENGINEER as having 
been sent to the 7imes and by the Times rejected. Inasmuch as my sole intent 
is to substantiate to the public an allegation made through THE ENGINEER 
and questioned by the 7imes, your insertion or rejection of this will be alike a 
matter of complete indifference. 

Now, Sir, I am responsible ee sonatas an® sapeees t Sunes. 





writing under the influence of a feeling of shame at the perpetration of an 
iniquity by my Government—having nothing to gain by the most fortunate 
issue that could eventuate out of the relations of this Government with Mr. 
Snider—regardiess of offence or the consequences of offence to any govern- 
ment, newspaper, or coterie that my plain speaking on the matter in hand 
may evoke—this communication will be made to state what has to be stated in 
terms plain, certainly, though perhaps not agreeab‘e. 

Need it be imp d on the percepti ities of the editor of the Times 
that the writing of untruths so that they pass for truths is an act based on 
fixed principles like other acts? And does the editor of the 7imes wish to 
pass on me the cruel insult of implying that an i d d with 
book, magazine, and newspaper writing since twenty-two years of age does 
not know, at least, the rudiments of that art? In this, as in all other exer- 
citations of hnman intellect, the writer prefers no claims of equality with 
the editor of the 7émes, but the veriest tyro in the art of untruthfulness (the 
nursery term for lying, and hence, I suppose, most delicate) would know the 
folly of telling such a story as could easily be found out. In my communica- 
tion to THE ENGINEER newspaper I stated two things, and to the accuracy otf 
that statement you demur. I stated that Mr. Snider—the fortunate Mr. 
Snider—lay wholly paralysed on one side, that not one stiver had he receive:! 
from the h bi b British Governmegt, while a faithful frien: 
kept wateh and ward, for reasons that some readers might be men of the 
world enough to understand. Now, Sir, if you please, let us criticise the scope 
and value of my attestation. course I do not know, of my own knowledge, 
that what Mr. Snider told me, in words coming from the right-hand corner of 
his mouth, about never having received one penny from my Government is 
true. Grant, if you please, by postulate, that the right-handed or unparalysed 
side of Mr. Snider’s person is his untruthful side—grant that he had conse- 
crated the right half of his body to purposes of sin generally, and thus to lying 
inclusively. But, Sir—and mark me—his left eye joined the other in pouring 
forth bitter tears. How stands the evidence? What would your editorial 
Sagacity make of it? In respect to his condition of paralysis all down one 
side the matter of fact is easily attested ; choose your own medical delegate, 
put him in communication with me, I will accompany him to Mr. Snider. I 
tell you that fortunate inventor is dependent for the daily necessaries of life 
on the kindness of some friends and the usurious beneficence of one—a friend, 
too, I suppose—who is likely to benefit more out of tuture compensation than 
poor Snider. 

Such is the purport of my allegations. It is specific enough; not in good 
taste, perhaps ; I do not affect taste. A missive not befitting this halycon time 
of benign newspaper tranquillity, now that the German war is over, and the 
parliamentary session closed. 1 much regret this presentment of a poor crippled 
stranger gentlemen in his trouble, neglected by a Government whose war 
resources he has aided. It would be pleasanter to read about Braemar gathering-, 
the grousing exploits of Sir Algeron ‘fom Noddy, or the Lord No Zoo. There 
are more serious things in life than those—more serious even than the chronicle 
of big cabbages, and rock-i d toads—those ever standing newspaper 
topics of the post parliamentary season. 

An Englishman myself, one not unacquainted with inventions and inventors 
—one having seen and felt how the Government of this country treats inventions 
and inventors, let nobody prate to me about brightest imperial honour, as in 
these matters exemplified. Sir, the entire nexas of the relations between the 
British G and is a web of dishonour mingled with a woof 
of blasted hopes, tribulation, suffering, and death. It is the law of the strong 
over the weak—of the conquerer over the conquered. Vw Victis; save through 
the voice of public opinion there is no redress. 

The British Government is just and considerate—aye, chivalrous to inventors 
does somebody say. Well we will illustrate it. I will relate an anecdote, and 
it concerns Mr. Snider. He came to England originally as introducer of the 
Mont Storm gun. There was atime when the Mont Storm gun won the regards 
of the British War-office. The arm was not accepted, and [ believe it to have 
been unworthy of acceptance. No matter, the Government worked with itfora 
time, and Snider worked on behalf of the Government. Well, now for British 
imperial chivalry to an inventor. Snider drew ten pounds of powder from thw 
Government stores wherewith to conduct experiments with the Mont Storm 
gun, and, will you believe it, the Government subsequently toak legal proceed- 
ing against him for the value of the same—the value of ten pounds of British 
gunpowder! This. is what Snider tells me, promising to furnish attestin, 
papers. Sir, I shall blush to be an Englishman if this piece of miserable 
economy found’approval,with the British public. 1). is the British public opinion 
1 have advised Mr. Snider to evoke. He had been swayed by some vague 
reliance on the honour, the chivalry of our Government to inventors. It has 
now been impressed on him that those qualities do not exist at the designated 
source, 

Had your powerful journal acquitted itself of a humane duty it would have 
acquainted the public of the sad calamity that had befallen Mr. Snider at the 
time when it occurred, You knew it—and knew it through me. In a 7imes 
editorial article the regret having been expressed that Snider’s breech-loader 
was not a central fire breech-luader, I did myself the honour to enclose certain 
documents corrective of that error. It was shown that not only was the 
Snider arm centrally igniting, but always had been. Amongst the documents 
was a leiter written tome by Mr. Snider’s amanuensis, stating the calamity 
that had befallen his principal—you did not publish my letter, but you used 
my facts next day, presented under another name. 

May I crave interp of the ing , viz. : —** Mr. Snider is 
an American gentleman, and has a patent in his country, so that it is impossible 
for anyone to deprive him of his right.” Are you aware that the British Govern- 
ment claim the right to take and use the subject of any patented warlike 
invention they please without consultation with the inventor, or debate with 
him as to recompense? Are you aware that the secret of every warlike 
specification is at once disclosed to the War-office? In this special 
case Mr. Snider has no arrangement with the nation. His arm is 
accepted, the Government is manutacturing it; nay, more, I am informed, is 
trenching on Mr. Snider’s private market by supplying Government-made 
specimens to other nations. Colonel Boxer, it seems, claims the cartridge as 
his invention, though J have the best reasons for knowing it was the device of 
Mr. Snider. 

Well, thus stands the case, The Government knows Mr. Snider is a cripple, 
poor, in the hands of usurers. They have adopted his arm, they have paid him 
nothing. Sir, there is a spirit of disaffection afloat. Wiser men than I have 
studied its elements and secret springs; some of these are beyond the ken of one 
So little versed in political relations as myself; one, at least, is evident to me 
and it is this—the fervent brains that work out inventions are neither scum nor 
ordure. Persons having such brains will not for ever consent to be treated 
with contumely, and, shall I add, fraud; no, not even by a Government. 
Government cannot do without i ns i , and Government will 
have to learn, that demeanour to which an evil name is attached when private 
individuals are concerned, cannot be made to seem otherwise through any pro- 
fuse blazoning forth of chivalry and honour. If it be true what I hear, that the 
War-oftice officials are allowed a p tage on all ab from the original 
claim of inventors, some parts of the present system may be accounted for. 

The following matter is personal. ‘The world is such that it must needs find 
a motive for this—my communication. There is a motive, of course—no other 
than sympathy. Mr. Snider called upon me in 1859, a stranger. He, whilst in 
America, had read my book on projectiles, which, as he tells me, first set him 
thinking on guns. ‘This was his introduction. He began by offering me a com- 
mission on such sales as { might help him to effect of the Mont Storm guns. [ 
told him I never took commissions, and I turned my back upon him. We met 
by chance two years subsequently, and he apologised. From time to time I 
have watched his progress since. I have never had one penny of his money, 
and never shal! acquire the claim to do so. If, poor fellow, the Government 
only intend giving him the miserable remuneration I hear, he will have no 
douceurs to bestow on anybody. 

Amidst all this, the farce gues to the public that the Queen has sent for one 
of Snider’s guns and a packet of cartridge to examine the system. Very in- 
teresting, certainly, but practically unimportant to Mr. Suider. What can 
her Majesty, more than any other middie-aged widow lady, know about the 
merits or demerits of any system of breech-loading ? 

I have the honoar to be, Sir, 
Your obedient servant, 
J. SCOFFERN, M.B. 





























London, Sept. 22nd, 1866. 





* See THE ENGINERR for Sept. 14, page 200. 
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bre gg and — ap gag sional Protection for § eae. ST. GEORGE Haxpansos and Davip MONE Suuineataly aetna tinting eperetion.- Wet —we 
‘STDORE ’ Appoline, Paris, * Impr hydraulic gas chandeliers gas ppllcabis ne ahve 
buttons or studs to be used er tstaning the snirt, the fhibo colar, andthe Genie ether ann bomiep on aaa 

cravat or bow cravat, lay clas and cravat of tbr Wearing apparel” es - 8 ronal aes, Class 2.—TRANSPORT. 

18. Ji H G Rows WILSON, B Inventions Protected for Six Months by the Deposit of Teduding Baieaze and Fest, Bead 2nting, Baan Vi Ma- 
2018, JOHN WILLUAM HOFFMAN and Gxonae Rows, Wi irmingham, Gey and Wag, Salty Vessels, Boats, Carriages, 
16s. Taowas,WIKLLAM Hit, NEWBOLD, Bir « 2418. ARIBTIDE BERARD, Montaigne, Paris, “ Improve- 
of cornices, ends, curtain bands, and curtain ee ee ee ee therefor, axa - he ELE I LOMO SING 
pins.”—23rd August, 1866. perma the oy wanna a ahicme te the pro- 13th February, | 
2185, WILLIAM LANCASTER OWEN, Newport, Mi Mer yy duction of gas for heating purposes. rn tate tech 
in for working switches and signals of rallways.” 2469. L1 ROBERT LAR, a ngs, Ganear ame, proceeded with. 
2211 | LEOPOLD DELAGARDE, me Bae fared Champs, Paris, “Certain | Theodore Earle, Springfield, base! — 0A Septemier, eee Tree ar eemnay cignate Dated 20th February, 1008. 
2268. WitiAM CUTHBERE, Doncaster, Yorkshire, “ improvements in steam | Pgtents on which the Stamp Duty of £50 has been Paid. | 2% qineating weiner the light of 8 semaphore oF other rallway signal is 
whisties. 2380. JOHN TERTIUS HARLOW, U; ham, and Ep expanded by the heat of the light when | and contracted 
2000, WIKILAN GUBT, Hettinghen, ‘Improvements in the manufacture of 4 x Te iniecting One SS ire poems 5 “aly a = when the light 
— machines.” tember, 1863. com the manner and for the perpose 
yay ~, pppeaanae Accrington, Lancashire, “ Improvements in looms sl Sersonstay Caney Sr Yorkie," BrwadigSrar. deserii _ 
2294. gion o tips an ster vont ep mer 1, 2477. GEORES PARRY, Menmouth, “ Refining erate pig teen." October, Class 3.—FABRICS. 

. ALFRED HENRY HART, Gresham » Jmprovements in | 5339 JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “Boot and shoo Including Mi and Mechanical connected 
appara! oe a cn ey ee oy i toe pieces or tips.” —28¢h -= Preparing, BM ‘anufacturing, Printing, and Dressing Fa- 
Serene een ee Ad coiaietn aoe 2425. EDWARD BROWN WILSON, hy A “Manufacture of iron and |. brics, dc. 

William Michigan, and Zoheth Sher- ae. Jans MARATALL, Stock SR eS 424. J. and H. CHARLTON, Manchester, “Stretching woven fabrics during the 


Ji 
York, *‘ Improvements in machinery for cross 
woollen and other cloths or fabrics, parts of which said improvements are 


County, New York, U.S., “A 


traction for sawing timber.” 
2301. COLEMAN DEFRIES, Houndsditch, London, “ An improved float light.” 
2302. JOHNSON KITCHEN, WILLIAM KITCHEN, and 





iw Improvements in ~ 
Leopold Burmeister, Melbourne, September, 

2306. EDWARD THOMAS HUGHES, Chancery- -lane, London, “Improvements in 
water-power —A communication from William Lonsdale and 
William Peete, New York, U.S. 

2308. CHRISTOPHER CATLOW, Burnley, Lancashire, “ Improvements ia looms 
for weaving. 

2309. ARTHUR FRANK CHAPPLE, West Brixton, Surrey, “Improvements in 
ink-supplying penholders.” 

2310. CHARLES FREDERICK ALLBON, Euston-road, London, “ An improvement 
in ‘poots and shoes.” 

2311. CHRISTOPHER HODGSON and JAMES WHITLEY STEAD, Salford, Lanca- 

** Improvements in ing machines and indicators.” 

2312. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, ‘‘ A new or im- 
proved cup or apparatus for containing and supplying oil for lubricating pur- 
poses.”— A communication from Victor Lieuvain, Rouen, France. 

2313. JOHN SILVESTER, Westbromwich, Staffordshire, “ Improvements in the 

manufacture of the handles of sad irons and other smoothing and tailors’ and 
hatters’ irons.” 

2314. CHARLES THOMAS BURGESS, Brentwood, Essex, “ Improvements in 
reaping machines.” 

2315. FREDERICK WARNER, Jewin-crescent, Cripplegate, WILLIAM STEWART, 
Carthusian-street, London, and GEORGE WILLIAM BARBER, King-street, 
Southsea, Hampshire, “‘ Improvements in waterclosets, and in valves and 


George Valentine Sheffield and James Fitch alg Hopkinton, Middlesex, 
Massachusetts, U.8.—8th , 1866. 

2317. WILLIAM FRANKLAND, Lower Broughton, near Manchester, ** re 
ments in apparatus for lubricating the valves, pistons, cylinders, and all 
internal parts of steam engines where the steam has access.” 

2318. WILLIAM VINCENT, North-street, St. John’s-wood, and GEORGE 
RICHARD WESTCOTT, Vauxhall B road, Westminster, ‘ Improvements 
in oo for lighting the floats of lights in theatres and other places.” 


to spindles.”—28th October, 1863. 
2385. FRANCIS PRESTON, Manchester, “Cutting files and rasps.”—29¢h Sep- 


tember, 1863. 
= MACKAY, Aigburth, Lancashire, “ Fire-arms, &."—\st October, 





Patents on which the Stamp Duty of £100 has been Paid. 


= WILLIAM HENRY BUCKLAND, Glamorganshire, “ Peat.”—30th September, 


Notices of Intention to Proceed with Patents. 
Mly. GEORGE VINCENT FOSBERY, Ladywell-house, near Brixham, Devonshire, 
“ Improvements in the lock and other parts of breech-loading fire-arms, and 
in cartridges for the same.” 
1423. oe WALTON, Worcestershire, ‘‘Improvements in machinery or 
apparatus for soaping, washing, fulling, milling, wringing, mangling, and 
and fabrics.”—19th May, 1866. 
1433. ae pnt CRICHTON, Cork, Ireland, “ -  qememees in marine steam 
condensers.” —21 st i 
1437. oe PHIPPS COLES, Ventnor, Isle of Wight, “Improvements in the 
construction of vessels of war, forta, and other defences.”—22nd May, 1866. 
1458, JOHN COOKE, Redditch, Worcestershire, “‘ Improvements in the rails or 





motives and thereon 

1459. JAMES WILLIAM EVANS, — Strand, London, * Improvements 
in machinery for the manufacture of coiled springs packed with wool or 
other fibrous materials.” 

1462. WILLIAM GIBSON and EDWARD ELLIS, West Hartlepool, Durham, *‘ Im- 
provements in machinery or ap us for the manufacture of metal rods, 
bars, and tubes, together with a new or improved motive power for commu- 

nicating motion to the same.” 

1466. JOHN THOMSON KING, Clayton-square, Liverpool, “An improved ma- 
chine fur the manufacture of augers, bits, drills, and like tools and articles.” 
—A communication from William Watson Grier and Robert H. Boyd, Hulton, 
Pennsylvania, U.S. 

1467. EDWARD BEVAN and ABEL FLEMING, Birkenhead, Cheshire, “‘ Improved 
aoe of and apparatus for warming and keeping warm articles of food, par- 

ticularly infants’ food.” 

1469, Gonan phy wr GORANSSON, Gefle, Sweden, “ Improvements in blast 
furn: and in the manufacture of iron therein.” —25th May, 1866. 

M74. « JOnM GUSTAVUS ROLLINS, Old Swan-lane, London, “ Improvements in 

from 


”"—A commun! Brown, Worcester, Massachu- 
setts, U.S.—26th May, 1866. 
1477. CALEB THOMAS HILL, Pelsall, Staffordshire, “ Impr in the 





manufacture of rolls for rolling metals. — 28th May lay, 1866, 

1506. HUGH SCHOFIELD, Colne, Lancashire, ‘‘ Improvements in weft forks ana 
in tools employed in the manufacture thereof.” —30th May, 1866. 

1513. WILLIAM CLARK, Chancery-lane, London, “ Improvements in apparatus 
for d dist: lied by vehicles and the time occupied 
therein.”—A_ communication from Leocadio Ramon-y-Garcia, Boulevart St. 
Martin, Paris, 

= WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 








2319. ALFRED VINCENT NEWTON, Chancery-lane, London, “I 
in the mauufactare of seamless metallic tubes.”—A communication from 
William Forman Brooks, New York, U.S. 

2320. CHARLES BATHOE, _—— Portman-square, London, “ A new or 

to be ployed in architectural mouldings, and for 
other useful and decorative purposes.” 


2321. CHARLES FRANCK DE GAUDEL, Passage des Petites Ecuries, Paris, 
“ Making boot legs of one piece.” 

2322. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An 
improved manufacture of studs, buttons, ornamental plates, and analogous 
articles used in saddlery and harness, upholstery, military equipments, 
clothing, and for other purposes, making them either of rolled, cast, or 
wrought metal, or of any hard material such as horn, ivory, gutta-percha, 
wood, or hardened india-rubber, and with two or several shanks or metal 
fastening rings or prongs.”—A communication from Lorenzo Salvy, Bologna, 





Italy. 

2323. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “Im- 
provements in the manufacture of calcareous bricks or artificial stones.” —A 
communication from Alfred Frangois Osselin, Faubourg St. Martin, Paris. 

2326. EDMUND HARLOW, Sparkbrook, near Birmingham, ‘‘ Improvements in 
breech-loading fire-arms, and in revolving fire-arms, and in cartridges for the 
said fire-arms.” 

2327. WILLIAM JOSEPH CuRTIS, Holloway, London, “ Improved apparatus for 
steering steam vessels.” 

a ROBERT ANTHONY EDWARDS SCOTT, Lewisham, Kent, “ Saguevennnle 

in gun carriages, and in the mode of elevating and depressing gun 

2339 JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, CTE sovements 
in electric telegraph conductors.”"—A communication from John Mont- 
gomery Batchelder, Cambridge, Massachusetts, U.S. 

2333. ROBERT BENNETT, Edinburgh, Midlothian, N. B., “ New or improved 
modes of obtaining and transmitting motive a. and in the machinery or 
apparatus employed therefor.”—10th September, 1866. 

2331. WILLIAM OLLEY, Enfield, Middlesex, ‘*‘ Improvements in aaa for 
separating animal and vegetable matters from water and other |! 

_ THOMAS BALDWIN, Bury, Lancashire, ** Improvements in steam _— 





and in 
2333. ROBERT ANTHONY 2 gp Newcastle-upon-Tyne, ‘‘ Improvements 
in apparatus for measuring and indicating the quantity of liquid drawn off 
thereby.” 


2334. FREDERICK ARTHUR PAGET, Seymour-chambers, a, 
Adelphi, London, “ Improvements in the connecting parts of machinery and 
structures liable to impulsive forces.” 

2335. THOMAS CHRISTOPHER LEWIS, Brixton, Surrey, “ Improvements in the 
construction of pianofortes.” 

2336, WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘‘ An im- 
proved machine or apparatus for manufacturing leather straps, belts, or 


2337. ROBERT ANTHONY EDWARD SCOTT, Kent, “ Improvements 
in the mode of mounting and working revolving and other 

2338. ROBERT ANTHONY EDWARD SCOTT, Lewisham, Kent, “ Improvements 
applicable to gun carriages and platforms. or slides.” 

EORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
ed Improvements in apparatus applicable to marine steam boilers.”—A com- 
munication from Jean Baptiste Thierry, jun., Faubourg St. Martin, Paris.-- 
11th September, 1866. 

2340. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, 
improved indicator or register.”— A communication from Etienne Théophile 
Prioux, Faubourg St. Martin, Paris. 

2342. JOHN WILLIAMS, Wigginton, near Banbury, Oxford, ‘‘ Improvements in 
two-wheeled carriages.” 

2343. JAMES PRATT BRIGHT, Stepney-green, oe “An improvement 
or improvements in manufacturing, decorating, and ornamenting articles of 
furniture.” 

2344. MICHAEL JOHN HAINES, Bristol, “Improvements in leather straps or 
driving hands.” 

2345. SOLOMON WOODALL, Dudley, Worcestershire, and JACOB MARTIN VAN 
WINKLE, Laurence Pountney-hill, London, “An improved mode of and 
means for uniting and securing the ends of bands or hoops designed for 
baling cotton, weol, and other substances.” 

2346. THOMAS WHEELHOUSE, Mary-street, Strangeways, Manchester, “ Im- 

la tus for sanitary purposes.” 

2347. ENOCH IARRISON AYDON, Great Queen-street, Westminster, and 
EBENEZER POOCOCK, Clapham-square, ong ly Improvements in machinery 
for cu ling rags, ropes, and other articles for papermaking and other par- 


roses.” 
2348. JOHN DAVEY, Bm 5 aes “ Improvements in thrashing 
12th Se 





- CLARK, Chancery-lane, London “ Improvements in the manu- 





wi ic 


nena wn 





, and in propelling carriages and vessels by means of ropes or 
aa ”"—A communication from Charles Thompson Harvey, Tarrytown, 
New York. U.S. 

1527. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
** Improvements in preparing fibrous materials for spinning and weaving.” — 
A communication from a Vigoureux, Rue des Poissonniers, St. Denis, 
Seine, France.—3lst May, 

1528. JOHN CLYNE, ake “Upper Thames-street, . “A new or 
improved portable mangle.”—A communication from Henry William Putnam, 
Bennington, Vermont, U.S.—1st June, 1866. 

1535. SAMUEL TURTON, Heaton Norris, Lancashire, “‘ Certain improvements in 
apparatus applicable to steam boilers or generators.”—2nd June, 1866. 

1636. GEORGE HENRI MARC MUNTZ, Birmingham, “ Improvements in the 
manufacture of certain fittings for gas, steam, and water tubes.”—16th June, 
1 


1673. CAARLES DE GRELLE, Basinghall-street, London, “ Improved apparatus 
for cutting, grinding, and polishing the bottoms of tumblers, wine glasses, 
decanters, and other articles in glass.’—A communication from Antoine 
Cuttier, Brussels, Belgium.—22nd June, 1866. 

1690. JOHN READING, SAMUEL ALFRED READING, GEORGE EDWARD READING, 
and FREDERICK FRANCIS READING, Bi , “Certain improvements 
in fastenings for articles of dress.” —25th June, , 1866. 

1737. SAMUEL HOLMES, Lincoln’s-inn-fields Chambers, London, “ Improve- 
ments in the manufacture of printing ink.”—29th June, 1866. 

1766. HENRY WOOTON, Russell-terrace, Oakley-square, London, ‘* Improve- 
— the construction and arrangement of self-acting railway signals.”— 

'y, 1866. 

1828. KENNETH HENRY CORNISH, South Molton-street, London, “ Improve- 
ments in breech-loading fire-arms.”—12th July, 1866. 

2179. PHILIP ARTHUR DE BERENGER, Clifton-gardens, Maida-hill, Middlesex, 
“ Improvements in lime and cement k kilns. "— 24th August, 13866. 

2393. WILLIAM need —_ Chancery-lane, 
London, “ jectiles for fire-arms and ordnance.”—A com- 
munication from — ‘Hatt Haycock, Ottawa, Carlton, West Canada.— 


18th September, 
2469. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in steam pumps.”—A communication from Oscar 
Theodore Earle, Springfield, Massachusetts, U.8.—25th September, 1866. 











having an interest in opposing any one of such applications 





List of Specifications Published during the week ending 
29th September, 1866. 

381, 1s. ; SOD, 208. 5 O08, 8.5 806, 66-5 Set 386, 4d. ; 387, 4d.; 388, 
4d. ; 389, 4d.; 390, 4d.; 391, 10d. ; 392, 4d. ; 393, “4d. ; 894, ore ” 395, 4d. : 
306, 4d. | 307, 6d. ; : B08, 4d. ; 899, 4d 4d. ; 400, 4d. ;' 401, 4d. ; 402, 10d. ; 403, 
10d. ; 404, 8d. ; 405, 8d. ; 406, 6d. ; 407, 6d. ; 4d. ; 409, 8d. ; 40, 8d. : 
411, is. 10d. ; 412, 10d. ; “418, 6d. ; 414, Sd. ; 415, 4d.; 416, 4d. ; 417, 1s. 4d. ; 
418, 8d. ; 419, 4d. ; 420, 4s.; 421, 8d. ; 422, 1 10d. 





*,* Specifications will be forwarded by post from the Patent-office on receipt 

of the amount of price and postage. Sums exceeding 5s. must be remitted by 

Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 

Bennet Woodcroft, Her Majesty’s Patent Office, Southampton-Duildings, 
-lane, London. 





ABSTRACTS OF dirs progres exe Bn 
The following descriptions are made from ‘or THE 
ENGINEER, 2 the ates of hr Maja Gon Sennaanned Pah 


Class 1—PRIME MOVERS. 
497. ps yell Economising the heat of gas producers.” —Dated 16th 


The oiject of this invention is 0 economie the Ro tent Sam atte Soom 
ey used in producing the gaseous fuel for 
atents dated 27th January, 1887 (No. 2861), 22nd January, 1861 I (No. 167), 
teth as aoe (No. $72), 3rd December, 1864 (No. 3018). Hitherto these gas 
producers ha’ bea bull of brick inthe form of wngle of double King a0 al 
fod within distillation of the 


the heat 

been lost in radiation. In order to utilise heat the inventor proposes to 

ey te pt a water-tight jacket all round, «ad 
the top thereof. The fire-bars he prefers to make tubular, and he connects 





reek Ge aueraennes the opposite sides of the kiln, In the top part 





process of stiffening and sizing them.”—Dated 10th February, 1866 


430. J. soe aeagee Rochdale, ‘* Heckling and opening hemp, &c.”—Dated 12th 


February, \ 
This invention is applicable to the machines for hacking and opening hemp 
other fibrous materials, in which a drum with toothed blades works 


oothed blades al ond, 
shell or cage, and the invention in an improved mode of driving the 
drum toothed blades and the shell. The plates forming the ends 


Class 4.—AGRICULTURE. 
Including Agricultural re, Seetaens, Implements, Flour 


taken as required by forks mounted on an axis immediately behind the hopper. 
The forks are raised in eae which is driven 
, or in other convenient manner, 


resting on the Jedge and at the bottom of the hopper, and next time the fork is 
raised this potatoe is lifted by it until, when the fork comes near the upper end 
of its stroke, the potatoe comes against a stop, which pushes it off the prongs, 
and it falls down through a guide hopper, which leads it into a compartment 
formed in the periphery of a drum. This drum is connected with the carriage, 
and rolls on the Jand. It has four or other convenient number of compart- 
ments in it, and each compartment as it comes to the top of the drum hasa 
potatoe fed into it in the manner already described, and then, as the drum 
moves on, each compartment, as it comes to the bottom, allows the potatoe to 
Arop oat on to the land.—Not proceeded with. 





Class 5.—BUILDING.—None. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
of War or for Defence, Gun Carriages, dc. 
472. R. NAPIER, Glasgow, ‘' Building ships of war.”—Dated 14th February, 
1866. 


The peculiarity of this invention consists in supporting the beams of the upper 
deck of ships of war by means of transverse diagonally-framed supports at the 
neutral parts of the gun deck below, whilst the said upper deck beams are left 
unsupported by the sides of the ship or vessel. 

491. W. 8. RILEY, Birmingham, “ Breech-loading fire-arms,.”—Dated \6th Feb- 


866. 

ads eeentton constats of thot hereinafter described in breech- 
loading fire-arms of the kind commonly called a or snap guns. The 
improvements consist, First, of the following arrangement of parts for effecting 
the discharge of central fire cartridges in drop-down or snap guns. In the break- 
off, and nearly in a line with the axis of each barrel, is a small hole in which 
a cylindrical striker works, the said striker being pressed back, that is, towards 
the butt end of the gun, by a spring in the said break-off. When the said striker 





en 
de} Pe Ee 
St a nn a barrel, its rim rests against the said 
After the discharge of the fire-arm, and on the raising of the breech ends of the 
barrels, the sliding bars carrying the plate are forced outwards, and 
the exploded cartridge started from the barrel in the following manner :— On 
the top of that part on which the barrels turn are two recesses in which the 
free or fore ends of the sliding bars engage. When the barrels are turned upon 
their joint so as to depress their muzzle ends and raise their breech ends, the 
ends of the said bars are unable to travel with the barrels so as to describe a 
being arrested by the 


barrel, and 

been discharged the head of the hammer shall rest over or upon the said lamp. 
By this arrangement the raising of the breech ends of the barrels lifts the 
hammers to half cock, and simplifies the process of loading. 





Class 7—FURNITURE AND CLOTHING.—None. 
Class 8.—CHEMICAL. 
no Special Chemical and gee y 
a Lighting Materials, 
ae Bleaching, Dyeing, a Smelting, 
Seon Sostory Cements, Paint, Paper, Manures, dc. 
483. a H. HAssAts, M.D., Wimpole-street, London, * Preparation of meat for 


food.” —Dated \5th 1866. 
For this purpose the patentee selects the leanest joints yb mig an my) or 
of any other kind of meat. ae ae oat See of all bone, tendon, and 


visible fat, and the ane then cut into pieces of about an inch or 





a a ee 
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by causi 
part of the skin which comes above such level is removed. The level of the 
tablet is varied by raising or lowering it, which is effected its 
support and a belt passing into a slide bar, with which this latter is furnished. 
The operation in question takes place directly after that known as river work. 
proceeded } 


g 
: 
Ey 


—WNot wtih. 
513. J. Kipp, Battersea-rise, “‘ Carburetting low. , air, 
or coal gas for lighting and heating purposes, for generating steam or hydro- 
”"— Dated February, 1866. 


carbon 
These improvements are for the purpose of increasing the lighting properties 
of gas for generating steam or gas, and also for generating hydrocarbon 
vapours, which vapours the patentee mixes with air or steam, either separately 
or combined, and uses the same as fuel for heating steam boilers or for obtain- 


by rising bubbles of vapczr. When the 
heat and evaporation are not checked by the deposit of tarry matters. The 
improvements include two novel methods of generating vapours, together with 
the construction and arrangement of apparatus employed therein. First, the 
patentee heats and p liquid hyd. rb from the top of their ver- 
tical column, and there mixes them with air, steam, or gas, as required, in 
suitable vessels, so arranged that the heat can be applied to the apparatus 
through the centre of the same, and its intensity there regulated; or he draws 
up the liquid hydrocarbon by capillary attraction to the point of combustion, 
and there mixes it with gas for lighting and steam for purposes. 
Secondly, he heats and evaporates the liquid from the top of its vertical 
column, and injects it by pressure into a heated vaporiser or retort, and thus 
generates steam or hydrocarbon vapour ; the steam he uses as a motive power, 
and the hydrocarbon vapour he mixes with steam in the retort, and burns it 
as an auxiliary fuel for heating steam boilers, or for other purp 





frie] 
| 
SE 


or parts thereof are rounding or convex, then 
cylindrical, is made hollow from end to end. In buffing any part of a sole or 
heel the workman holds such part against the surface of the revolving cutter. 


t.”"—A communication,— Dated 26th January, 1866. 

This inven cannot be described without refer: to the ring 
263. J. H. JOHNSON, Lincoln’s-inn-fields, London, ‘* Apparatus for lubricating 

purposes.” —A communication.—Dated 26th January, 1866. 

This invention relates to an improved construction of apparatus for the 
lubrication of such po of and of other constructions as require 
to have their revolving or motive parts Iabricated, and consists in the employ- 
ment of a helical spring in combination with a diaph' constructed 
in such a manner as that the exit or flow of the lubricating material from the 

ited by the expansion or contraction of the 
spring. - Not proceeded with. 


264. A. V. NEWTON, Chancery-lane, London, “ Freating fur, wool, and hair.” — 
A communication.— Dated 26th January, 


1] a 
This invention consists in a new method of treatment of far, wool, and hatr, 
whereby the natural ofl, grease, or yolk is removed without destroying the 
felting properties. The fur, wool, or hair is subjected to the action of steam in 
a closed vessel for a period of thirty minutes, more or less. The pressure of 
steam necessary for this varies with different kinds and conditions of 
stock. Ary suitable receptacle or vessel strong 
the steam may be used. It is provided with’a perforated: or reticulated false 
hair, and at the same time allow the water 








» by 
ejecting the mixed vapours over or upon the burning coal or coke in ordinary 
furnaces. 

525. J. BARRY, Ballaclough, Cork, Ireland, “An improved dye.”—Dated 20th 
Fi 1866. 


This invention has reference to an dye prepared from the lichen grown pa- 
rasitically upon apple or crab trees, and consistsin extracting a colouring matter 
fromthe lichen aforesaid by boiling the same within suitable vessels with more or 
less water, ding to the th required, whereby a brown of clear colour 
and of various shades is obtained, applicable to the dyeing of wool, silk, or 
otherwise, the said lichen being p ly washed, cl id, or d by 
any convenient apparatus or ordinary method, and subsequently strained from 
the solution, which is then rendered clear and fit for use. 

545. J. D. BRUNTON, Leighton-crescent, Kentish Town, ‘‘ Manufacture of peat 
Suel.”—Dated 22nd February, 1866. 
This invention cannot be described without ref to the drawing 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 


480. D, NICOLL, Kilburn, “ Improvements in the construction of electric telegraph 
conductors, and in the method of repairing and laying the same,”— 
15th February, 1866. : 
This invention relates more especially to underground telegraphic communi- 
cation, and to the thinery to be employed in the construction thereof. The 
patentee proposes to take a rectangular trough or semi-tube, either of earthen- 
ware, wood, iron, or other suitable material; he then pours into the trough or 
semi-tube asphalte, bitamen, gas pitch, paraffin, gutta-percha, caoutchouc, or 
other insulating material, or any combination thereof, alone or with highly 
dried chalk, and he allows the same to set. He then lays short lengths of 
wires in the trough or semt-tube, the ends of which are left protruding at each 
end of the trough or semi-tube in order that the ends from one trough or semi- 
tube may be connected to the next, and so on to form a continuous conductor. 
The ends of the wires may be twisted together at one end spirally, or in a 
helical form, so as to receive within their coils the straight ends of the pro- 
jecting wires of another trough or semi-tube inten:led to be joined thereto, and 
so on to make a i series of ad Before the last-named opera- 
tion is completed he places a boss or collar on to the end of the troughs or semi- 
tubes; this collar is rined with asphalte, or other of the materials named, and 
when the wires are secured as above-named, or by any other means, he pours 
in asphalte, bitumen. gas pitch, or any othér substances named in a molten 
state, and another collar may be brought over the top of the joint, so as to 
protect it eqaally with the other portions of the wires. He prefers to use 
troughs of a rectangular shape or transverse section, and to fill them 
separately with any of the above-named insulating subst or i and 
when sufficiently prepared they may receive a slight surface or coating of 
boiling asphalte or other material used, and two sections may then be placed 
together and pressed so as to form a perfect square or parallelogram by heat or 
cohesion alone; and he then places a collar or boss to secure the two sections. 
When united together and secured by the collars on their joints, and, in some 
cases, fixed to their bed or supports, the troughs or semi-tubes can never come 
apart. He causes a sufficient number of wires of copper, iron, or of other 
inetal to be cut to the required lengths, and to be held in the trough or semi- 
tube taut by a winding screw, while the asphalte is being poured in. This 
drum or real is set in bearings in a standard or frame, and near the drum he 
places a table or bench of iron or wood of sufficient length to receive the 
troughs or semi-tubes; the table has a fixed perforated guide plate near the 
drum to guide the wires to the trough. At the end of the bench, furthest from 
the drum or winding screw, is formed to clip or hold the ends of the wires, and 
to retain the same while the asphalte or other materials are being poured in, 
and when cool he severs the wires at a part near the drum, and twists one end 
into the spiral or helical coil of wire already described, taking care that at the 
other end of the trough a corresponding projecting end of wire is left straight 
to form the junction described. 


Class 10.—MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 

173. J. A. NICHOLSON, Adelaide-place, London Bridge, ** Protecting the contact 
surfaces of vessels, utensils, and articles of domestic use and their supports,” 
—Dated 19th January, 1866. 

This invention relates to vessels and utensils for domestic or other use, when 
made of earthenware, glass, or other plastic substance or material of a brittle 
nature, and has for its object, First, the protection of the bottoms, flanges, 
edges, or surfaces from injurious contact with their support or with each other 
when in use. Secondiy, to render such articles, when made with lids or 
covers, or with one part resting on another, less liable to breakage and more 
perfectly air-tight. The patentee proposes to effect the said objects by forming 
the bottoms, flanges, edges, or surfaces of such articles, lids, or covers with in- 
dentations or channels to receive rings or segments of some elastic material, 
such as india-rubber, gutta-percha, or their compounds, 

243. W. CLARK, Chancery-lane, London, “ Typographic printing apparatus.”—A 
communication.— Dated 21th January, 1866, prises 

This invention relates to improvements in typ p machinery, and 
especially to the manner in which the printing is effected, and in the method of 
producing the to-and-fro motion of the slabs and cylinders used in such opera- 
tion, whereby a doubly increased speed may he obtained. In the improved 
apparatus the cylinders, instead of being fixed as in ordinary for the form to 
— are rendered movable, and move over it in order to produce the im- 
pression, 

244. L. D. PHILLIPS, New York, U.S., “Mcchine for making buttons from 
plastic materials, grinding, polishing, and carding the same.”—Dated 24th 
January, 1866. 

The nature of this invention consists in the production of a simple and com- 
pact machine for making buttons from plastic materials, by which the eye of 
the button is formed and inserted in the plastic material, at the same that the 
button is being formed and moulded, and by which also the face of the button, 
after it has been formed, is ground and polished, and the buttons afterwards 
fixed upon cards firmly and securely without sewing or fastening with cords, 
tapes, &c. The invention cannot be described in detail without reference to 
the drawings. 

245. J. SOUTTER, jun., Edinburgh, “ Centres for su ‘ing swinging mirrors.” 
—Dated 25th January, 1866. i 

This invention cannot be described without reference to the drawings. 


246. J. PIDDINGTON, Gracechurch-street, 
shoes.” 01 





























certain improvements in the construction of boots 
and shoes, whereby the parts of which the same are composed are advanta- 





grease or other matter, to run off.—Not pro- 


272, J. H. BROWN, Chancery Chambers, Quality-court, Chancery-lane, London, 
“ Manufacture of leather ."— Dated 27th January, 1866. 

This invention consists in reducing filaments into fibre by grinding between 
stones or other suitable means the’ skins or parts of skins of calves, sheep, 
goats, kids, or other sultablé skins which have undergone the process of 
tanning, by preference those which have been tanned by means of sumac, 
alum and salt, and similar materials, until they are fit to pass through a fine 
wire sieve. The fine filaments of leather may be dyéd of such colours as are 
required, and dried before being used, in order to give a brightness to the 
finished grained surfaces of the leather fabric; or the filaments may be made 
into sheets of any required thickness, as paper Is made by the ordinary paper- 
makers’ machinery, and dyed of the colour required, and applied to the woven 
fabric by certain adhesive compositions on one or both surfaces, and finally 
faced or dressed in the same manner as when surfaced with the ordinary fila- 
ments. 

273. R. A. BROOMAN, Fleet-streeet, London, “‘ Differential screw apparatus.” 
A communication.—Dated 21th January, 1866. 

The object of this invention is the combination of a double screw forming a 
differential mechanism applicable to presses, punches, breaks, and other pur- 
poses. The characteristic feature of the invention is the combination of two 
concentric screws of different pitch. The outer screw acts both as a nut to the 
inner screw and as a screw work in an outer nut which supports the com- 
bined screws. One of the screws a single thread, the other a very quick 
thread, that is to say, three, four, or more threads. The result of this arrange- 
ment is that, under the impulse given by a hand wheel or other appliance 
centred on the common axis of the screws, the two screws having at first 
little power to exert, commence to descend rapidly di their ined 
actions, when the resistance increases the screw with several threads ceases to 
act, and the action is therefore slow, but is capable of overcoming a much 
greater resistance.— Not proceeded with. 

274. W. W. Pocock, Craven-street, Westminster, “‘ Gas meters.”—Dated 27th 


January 
gas meters as hereafter described :— 





, 1866, 

This invention consists in 
Inside an outer cylinder or case closed at all parts, except two inlet and outlet 
pipes, the patentee fits another concentric cylinder, so that a space is left 
between the two cylinders; the inner cylinder is soldered or connected at the 
bottom to the end of the outer cylinder, while its upper end, which reaches to 
about the middle of the height of the outer cylinder, is open. He admits liquid 
intothe space the between cylinders. Over theinner cylinder, and within the outer 
cylinder, is a third cylinder acting as a piston. It is of larger diameter than 
the inner cylinder, is closed at the top and open at the bottom, and is free to 
move up and down in the space before mentioned. space between the top 
of this third cylinder and the outer cylinder forms a gas chamber, while the 
space within and below the third cylinder forms a second gas chamber, the two 
chambers being hermetically sealed from each other by the liquid in the liquid 
space. The gas is allowed to enter into each of these chambers alternately, 
and its pressure causes the movable cylinder alternately to rise and fall, the 
gas contained in the chambers being alternately supplied to the pipes. The 
number of up-and-down motions of the movable cylinder so registered, and the 
quantity of gas passed through the meter, can, therefore, be ascertained. The 
movable ¢eylinder has connected thereto a cord or string passing through the 
top of the outer cylinder, and over one or more wheels to a counterweight, to 
one of which wheels the registering apparatus may be connected. To prevent 
escape of gas through the aperture in the outer cylinder through which this 
cord passes the patentee carries a tube down from this aperture into another 
tube in the movable cylinder containing liquid to form a liquid seal. Instead 
of cylinders any other convenient-shaped cases may be employed. The meter 
is fitted with any suitable arrangement for admitting the gas alternately into the 
two chambers, 

275. A. B. CHILDS, New Oxford-street, London, “* Machinery for crushing 
quartz, ores, and other sub me A i —Dated ith 
January, 1866. 

The patentee claims the combined arrangement of mechanism and apparatus 
described for crushing quartz, ores, and other substances, the crushing heads 
of which are worked by pistons pressed on by the atmosphere. 

278. W. HERSEE, and G. SMYTH, Mitcham, “ Manufacture of printed floor- 
cloths, oil cloths, table covers, d-c.”—Dated 29th January, 1866. 

In performing this invention, when oak is to be imitated, the cloth to be 

Pp d upon is prepared in the usual way by applying to the cloth a coat of 

oil colour, suitable to represent the lines er graining of oak. When other woods 
or substances are to be imitated, suitable colours in each case will be used. When 
the colour so applied is dry, the patentees apply to it by hand a coat of 
suitable oak colour mixed with gold size, turpentine, size, or gum, employing 
these materials separately or combined, with or without oil, oil being used 
when it is desirable that the cloth should not be dried too quickly. . This coat, 
while wet, is combed with a combing instrument, or otherwise prepared in a 
manner similar to that employed by grainers in preparing oak grounds upon 
panels, a part of the upper coat being thereby removed, and causing the ground 
to be exposed in lines or other patterns. They then apply to the surface so 
prepared a suitable solvent, using by preference naphtha, turpentine, or other 
spirit, or using size or gum, or any alkali, as soda in solution, and mixing 
oil or other material with the solvent employed to give it consistency, and pre- 
vent it from running over the p §urface. In applying the solvent they 
use ordinary printing blocks, on which are lines or marks corresponding to the 
lines and graining intended to imitate oak or other wood or substance. The 
blocks are prepared for use by being pressed upon pads saturated with the 
solvent, which is then printed by means of the blocks upon the prepared surface 
of the cloth, and dissolves it in the required parts, according to the pattern or 
design formed upon the block. The diséolvyed parts are then removed by a 
cloth or flannel, and co: nding to those parts the ground is exposed and 
represents lines or graining or design in imititation of oak or other wood or 
substances intended to be imitated. The cloth is then over-grained or coated 
with a suitable oak colour, or other colour, according to the substance intended 
to be imitated, and is afterwards varnished. The cloth, either before or after 
the varnishing operation, as may be required, is submitted to the action of heat 
in a drying room. 

280. B. FARMER, Barrow-in-Furness, Lancashire, ‘‘ Apparatus for washing, 
wringing, and mangling textile and felted fabrics of all descriptions.” — 
Dated 29th January, 1866. 

. The patentee claims, First, constructing apparatus for washing clothes and 
other articles, consisting of a closed elliptical casing 

inner t 








” arranged 
ing substantially as described with reference to the drawings. Secondly, 
ashing apparatus to the washing of ores, minerals, and 
other substances by forming perforations in the elliptical casing, and intro- 


,and he raises this end a little above the other parts 











the construction and use’ of wedge- 
channels, The details of the invention 


it may at the proper time come above the cloth -plate 
feed lever works on a joint in a line with the shuttle box, and is fastened to the 
frame’ of the machine by a ball or universal joint, To the left.of the joint the 
feed lever terminates in one end which performs the feed, as before mentioned, 
while to the right of the joint the lever terminates in two arms or ends, to each 
of which a stitch screw is attached. He employs two cams to act upon these 
two arms or ends. These cams are made so that a portion is capable of being 
ttached to detached from-either of them, as. required,.or so that a part of 
d at pl A 6 Se 
to act upon the lever arm corresponding thereto, so is the stitch uced 
one kind or another, that is to say, that one cam. will cause one description 
and the other cam another description of stitch to be produced. 
296. J. INGRAM, London-road, Clapton, and ‘J. GOUGH, King-street. Stepney, 
“‘ Apparatus for embossing in colours on paper, envelopes, dc.” —Dated 30th 
J 


fanuary, 1866, 

This invention cannot be described without reference to the drawings. 

302 J. MILLER, and J. PYLE, Glasgow, “‘ Apparatus for- cooling worts or other 
liquids.” — Dated 3\st January, 1866. : 

This invention relates to constructing and arranging of apparatus for cooling 
worts or other liquids, so as whilst presenting a great extent of efficient cooling 
surface, to be at the same time readily accessible at every part and easily 
cleaned. In one modification embodying these improvements the ay atus 
comprises a trough or casing fitted with a cover, which can be up on 
hinges to give access to the interior. Within the trough there are fitted 
numerous hollow partitions, made by preference of thin sheet copper; they are 
arranged parallel to each other, and they extend from the. bottom to within.a 
short distance of the top, whilst they are in close contact with the sides and 
bottom of the trough. Similar hollow partitions are fitted upon the underside 
of the cover and in such positions thereon as when the cover is closed to 
project down between the trough partitions but not to quite reach the bottom 
ofthe trough. The worts or other liquids to be cooled traverse in a direction at 
right angles to the partitions, passing over and under the trough partitions and 
cover partitions alternately, whilst the cooling water Is made to pass through the 
partitions, entering first those partitions nearest the end at which the worts 
pass off, and then passing in order through the other partitions, and the other 
through the cover partitions.—Not with. 

305. H. A. BONNEVILLE, Bayswater, London, “ Manufacture of wrought iron 
tubes.” —A communication.— Dated 31st January, 1866. 

The patentee claims applying turnings or shavings of wrought iron to the 
manufacture by compression, hammering, or rolling of pieces of wrought iron, 
and particularly those having a cylindrical or prismatic exterior form punched 
with one or several holes, as described. 
312. H. A. DUFRENE, South-street, Finsbury, London, ‘* Hydraulic steam 

hammer.”—A communication. Dated 3\st January, 1866. 

This invention consists in an improved construction of steam hammer. The 
objects of this invention are, Firstly, to obtain an instantaneous and powerful 
pressure, independent of the different modes of action of the steam hammer; 
and, Secondly, to obtain facility of workiag. The machine consists of a founda- 
tion plate resting on the ground, with which is connected the body of a press 
with a double receiver of liquid. A steam piston, which works in a cylinder, 
has a rod which acts as a pump piston direct into one of the receivers. These 
receivers are in communication or not by means of suitable valves according to 
the use or mode of working the hammer. The steam piston is balanced by an 
upward pressure of steam on a lift piston to which it is directly attached. 
The to-and-fro movement of the working lever acting on the slide valves for 
the supply of steam, whether acting on the motive piston of the pump, on the 
piston the movement of which works the valves, or on the lift a piston com- 
municates its different motion to the piston according to the work to be done. 
The maximum pressure may be applied at any pagt of the stroke at will, on a 
short or on a long stroke.—Not proceeded with. 

313. G. D. JONES, Caledonian-road, London, ** Improved construction of pocket 
for male or female attire.” —Dated \st February, 1866. 

In performing this invention the pocket is made of any suitable material, 
and that portion of the combination of parts pertaining to the safety of the 
contents of the pocket the inventor purposes to place within the outer covering 
or pocket, and to protect it at the opening by a flap, lappet, or other suitable 
contrivance, beneath or around which he applies a spring of such form and 
material as may be best adapted to the fabric of which the pocket is made.— 
Not proceeded with. 

315. E. CANDLER, Billiter-street, London, “ Vessels and apparatus for containing 
and off wine and other liquids.”— Dated \st February, 1866. 

The object of this invention is to prevent the adulteration of wine and other 
liquids while on draught. For this purpose the cask, tank, or other containing 
vessel is formed without shive, bung, or vent-hole, the only opening being that 
for the insertion of a tap din the following manner :—This tap has 
an outlet orifice for the wine or other liquid, and an inlet orifice for air, both 
of which are opened and closed simultaneously by turning the plug of the tap. 
At the inner end of the tap (which is screwed or otherwise attached to the cask 
or tank) there is a valve opening outwards, which permits the wine or other 
liquid to flow out freely when the tap is opened; but if an attempt be made to 
passfany adulterating liquid through the tap, the valve will close the passage and 
prevents its entrance. When the tap has been attached to tlie cask or tank, it 
can be secured from removal and made inviolable by a lock, seal,or other 
suitable method. 

316. J. MACINTOSH, North Bank, Regent's Park, London, and W. BOGGETT, 
Chelsea, “ Gas pipes.” — Dated \st February, 1866. 

In carrying out this invention the inventor in the first place proposes to 
substitute pipes made of glass for the cast iron pipes now in use, or to insert 
glass cylinders into them by way of lining; or they may be coated internally 
with liquid glass. Another method is to coat the iron pipes with collodion, 
either by itself or combined with glue or other gelati or albumi sub- 
stances, in conjunction (when requisite) with canvas, paper, or other textile or 
fibrous material. They can also attain their object by thmpse of shellac, or a 
compound of shellac known as marine glue; or the interior of the pipes may be 
tinned or coated with enamel.—Not proceeded with. ra} 

317. T. JENKS, Birmingh “ Manufacturing those kinds @f-ornamental 
metallic chains'known as * Brazilian’ or snake, and other like patterns.”— 
Dated \st February, 1866. 

The patentee claims manufacturing “Brazilian” or other like cylindrical 
chains from links cut from flat metal, and afterwards cilused to assume a 
cylindrical or tubular form, the precise pattern of the chain to be made being 
determined in each case by the particular pattern or shape of the metal blank 
employed, as described. 

320. H. C. Lucy, Liverpool, “ Connecting or fastening the ends of iron or other 
metal bands surrounding bales of cotton, wool, and other dry goods.”—A 
communication .—Dated \st February, 1866. 

This invention consists in the use of a peculiar button or locking stud of cast 
or wrought iron, or other metal, which is inserted into holes formed through the 
metal band. The locking tie stud consists of a short horizontal plate of say 
about one inch long, and say three-eighths or half an inch wide, on one end of 
which is formed a shank, which, on the inner side, is at a right angle to the 
tongue, and about a quarter of an inchlong. The shank stud is formed a little 
stouter than the tongue and cross-heads, and is a little rounded on the heel to 
allow its entering through holes in the metal band, the holes in the metal band 
being formed with parallel sides and rounded ends, The ends of the band are 
drawn together while the bale they surround’ is under pressure ‘the press 
until a hole in each end of the bands coincide with each other, when the tongue 
of the tie stud is introduced there through in ,a transverse direction, and then 
pressed down until the the stud is within the two holes. When the 
bale is released the pressure of the bale against the tongué of the stud keeps it 


in position. 
324, a py ome jun., Manchester, ** printing surfaces by the 
If an indentation be made into a flat plate of metal or other substance, and 





either can be 














Dated 2nd February, 1866. 
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February, 1866... 

In carrying out this invention the patentee erects two side frames or stan- 
dards extending above a stationary bed plate or table, which is fixed between 
them ; slots are formed in these standards to admit the bearings of a second or 
movabie plate, which is made to move up and down the said slots (by which it 
is guided) by means of rods and eccentrics or cams. These rods have slots 
formed at one end through which the bearings of the ble plate are 

the other ends of the rods are attached on either side to,eccentrics or cams (the 
shaft of which passes horizontally through the machine) which are placed out- 
side the frame, and as the eccentrics or cams are made to revolve by any 
suitable mechanism, either by hand or steam, the movable plate is thereby 
raised and lowered. For setting the movable plate to any desired elevation or 
depression, the p places a spiral or other spring below the bearing 
thereof in the slots formed in the connecting rods, through the tops of which 
he passes set screws for setting the same, which screws are turned when 
desired by a spanner, gear motion, or otherwise, as found convenient for fixing 
the cutting or stamping plate in the required position. 


329. H. MITCHELL, Oxford-street, London, *‘ Travelling or fitted dressing bags.” — 
Dated 2nd Fi 1866. 


The object of this invention is to construct travelling bags in such manner 
that the flap carrying the fittings may be more readily taken out of the bag, 
opened out, and stood upon a table. The invention consists in fitting one or 
more hinges to the bottom of the bag, to or from which hinge or hinges the 
flap can be secured or released, as required. For the purpose of securing the 
flap to the hinges the inventor prefers to form that half of each hinge to which 
the lap is attached with a slot having a circular part in the middle, and he fits 
to the inside of one-half of the flap a turn button, the head of which, when the 
fiap is in the bag, passes through a slot in the other half of the flap, and 
through the slotin the hinge; he then gives this button a partial revolution, 
and its head is thereby prevented returning through the slots until again turned 
to bring the head in a line with the slots. The invention chiefly applies to 
those bags known as ‘‘souffiet ” bags.— Not with. 

331. G. BARKER, Staleybridge, Lancashire, and C. DAVIS, Pleydell-street, 
London, “* Sewing machines.” — Dated 2nd February, 1866. 

The patentees claim, First, mounting and fitting the foot presser and limb, 
or part carrying the foot presser of sewing machines, in a frame or holder 
which moves round the needle as its axis. Secondly, the combination of parts 
(described and represented in the drawings) whereby they are enabled to cause 
the feeding foot presser of sewing machines to move in any direction radial to 
the needle, as and for the purposes described. 

334. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Springs for ladies’ skirts 
pod other similar purposes."—A communication.—Dated 2nd February, 
866. 

This invention relates to a novel manufacture of springs or hoops for ladies’ 
skirts, and other like purposes where long springs are required. whereby a 
more uniform temper is obtained in the case of steel springs, whilst, at the 
same time, facility is afforded for readily lengthening or shortening the same, 
and for effecting repairs in case of re. A ding to this i tion it is 
proposed to make up the springs of the class above referred to from a number 
of separate short lengths, either of steel or other suitable flexible material, 
joined together end to end. The mode preferred for forming and joining 
together such pieces consists in stamping them out of thin sheet steel, and 
punching at one end a small hole in a tapered tongue-piece, whilst at the other 
end there is stamped up a strap piece and a small projecting tongue or catch. 
The tapered end or tongue of one piece is pushed through or under the strap 
piece at the end of the adjoining piece, and the hole in the extremity of the 
tongue is engaged on to the projection or catch above referred to. 

337. W. MACKINTOSH, Forfar, ‘‘ Holding details for lathes, vices, and wrenches.” 
— Dated 3rd February, \866. 

This invention cannot be described without reference to the drawings. 

339. W. HIBBERT, Manchester, “ Mechanical valve respirator.”"—Dated 3rd 
February, \866. 

This invention relates, particularly, to preventing the spread and accelerating 
the cure of rinderpest and other infectious diseases to which animals or human 
beings are subject. This apparatus will gecure the use of pure, medicated, or 
disinfectant air for breathing, and is suppliec direct to, and the respired air is 
conducted direct from, the respiratory organs to any distance from the patient 
or hospital. Asa disinfectant for filtering and purifying the air the inventor 
uses chloride of magnesium, bromine, and chloride of zinc, either separately or 
in combination, hot or cold. If used in combination he takes chloride of mag- 
nesium in solution at about 56 deg. Twaddell, adds about two ounces of bromine 
to the gallon of the said solution, and about 10 to 20 per cent. of chloride of 
zinc, by the use of which in combination with the valve respirator complete 
isolation from infe contagion is effected. This auxiliary lung respirator 
is made of strong leather, or other suitable material, and of any suitable con- 
formation to suit animals or human beings. In the nozzle or pad for the mouth 
or nose he punches two holes sufficiently large to ensure easy breathing ; he 
makes two valves with spreading flanges, for fastening in between the folds 
of leather or material round the breathing holes, and with coupling worm or 
screw, for attaching thereto tubing of any required length. One of the valve 
clacks is hinged to open inwards towards the mouth, the other to open 
outwards from the mouth, the air supply valve being opened by inhalation 
and closed by respiration. The other or outlet valve is opened by respiration 
and clossd by inhalation. A bag or receiver is fastened under the end of the 
muzzle to receive the saliva, with a screw-capped outlet for its removal; 
leather or india-rubber tubes are coupled to the supply and outlet valves, the 
supply tube being attached to the reserve chamber of medicated and disinfec- 
tant atmospheric air.—Not proceeded with. 

340. >. PETITO, Brompton, Middlesex, “ Envelopes."—Dated 3rd February, 
18 














This invention consists in employing in the manufacture of envelopes a 
thread, secured longitucinally within the creases or folds of the flaps thereof, or 
in any other suitable position, so that upon the said thread being pulled out- 
wards the envelope is cut through, and thereby opened without requiring to 
break the seal or otherwise injure the letter or envelope. 

348. C. D. ABEL, Southampton-buildings, Chancery-lane, London, ‘‘ Improve- 
& ments in elastic fabrics, and in the application thereof to the manufacture 
of boots and shoes.” —A communication.— Dated 5th February, 1866. 

One part ot this invention consists in manufacturing elastic fabrics with one 
warp of india-rubber and two or more warps of cotton, wool, silk, or other 
suitable materials of any required colours and textures, such as are ordinarily 
employed for weaving, so as to obtain ornamental designs upon the fabric, 
such as are obtained upon ordinary non-elastic fabrics. Another part of this 
invention consists in forming those parts of the uppers of boots and shoes that 
have heretofore been made of a non-elastic fabric with gores or pieces of 
ordinary elastic fabric inserted entirely of the before-described elastic fabric.— 
Not proceeded with. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent. ) 

THE IRoN TRADE OF SovurH STAFFORDSHIRE AND East Wor- 
CESTERSHIRE : No Improvement: Few Inquiries : Condition of 
the Foreign Demand : Large Inquiry for Nuts and Bolts—Pia 
Iron : Rates Less Firm: Business Quiet—PROBABLE REDUCTION 
oF WaGes IN THE West MIpLANDS—CoaL: Dull: Rejoicings 
at the New Stafford Pits, Shropshire: A Valuable Manager— 
THe HARDWARE TRADES: Dull: Failure at Dudley: Reduction 
in the Price of Tin; Closing of the Dudley Exhibition—Btr- 
MINGHAM SEWAGE: Adovption of the Croydon System—BRITISH 
STEAM COOPERAGE AND Cask ComPANY : Proposed Winding-up 
—IN?TRODUCTION OF A NEW TRADE INTO CovENrRY—THE BoaRD 
or TRADE RetuRNs: Increased Value of the Exports for August: 
Our Foreign Customers Specified. 

THE condition of the iron trade of South Staffordshire and East 

Worcestershire remains unaltered for the better, The reports 


| Court; the liabilities, however, are not v 





trad ht still be do: mit — uld t 
A le might sti ne in pig iron i ucers would accep 
low rates. Whilst those of the best hematite pig makers out of 
this district who have a demand for their iron to be used in the 
Bessemer process have been able to maintain their prices{of 
last quarter, most of the makers of the iron of this locality have 
had to give way in prices in the transactions of the past few days. 
Pigs for forge purposes that are quoted as South Staffordshire all- 
mine, hot blast, and of a make that stands high upon the list, 
may be had now at £3 15s., which is 5s. under last quarter’s prices. 
A slightly less inferior pig that sold at £3 17s. 6d. last quarter 
held yesterday at £3 15s., offers of £3 12s. 6d. being refused. 
A much more conspicuous reduction has been prevented here by 
oon which the makers took a short time ago in reducing the 
make. 

Very considerable satisfaction was expressed at both meetings 
at the prospects of an early reduction in the wages scale of this 
district, consequent upon the success of the masters in the north 
of England, as interpreted by the return of the Consett men to 
wor! 

Coal keeps dull. 4 

The splendid “‘find” of coal at Prior’s Lee, in Shropshire, was 
celebrated on Yesterday (Thursday) week by a grand dinner, at 
which Earl Granville presided, and which was attended by the 
Hon. Leveson Gower, Mr. R. J.’ More, M-P., and many other 
gentlemen. The health of the manager, Mr. Horton, was enthu- 
papery 4 drunk; and Mr. Jones, in reply to a similar compliment 
to himself, gave an interesting account of the circumstances which 
led to the very of the coal, adding that the new pits would 
produce at the rate of at least 150,000 tons per annum for 

ears to come—indeed, he anticipated over 10,000,000 tons of 

rom the mines. In p ing the health of Mr. Horton, the 
noble chairman said that from the day when that gentleman under- 
took the management of the concerns of the company his conduct 
had been that which had given the partners the utmost satisfac- 
tion, and had rendered them the utmost service. All this made 
him most valuable in the position he now occupied. The only 
complaint he had to make against Mr. Horton was that he would 
not take sufficient relaxation from business so as to preserve that 
health which was so precious and so valuable to them all, 

Dulness continues to pervade the hardware trades of the West 
Midlands. In Birmingham this is especially the case. The export 
trade is very slack for this period of the year, and home require- 
ments are not very considerable. The -tool makers, hollow- 
ware manufacturers, and tin-plate workers are all short of orders; 
the brassfounders are doing very little, and the button trade is 
very slack. In Wolverhampton the japanners and the tin-plate 
workers are well pied ome although those branches are less 
healthy now than they were a month or so back, e lockmakers 
are tolerably busy, as also are the safemakers. In Bilston trade 
is generally quiet, and in Willenhall the lockmakers are expe- 
riencing only an indifferent demand. At Dudley the heavy hard- 
ware trades are moderately brisk. Messrs. Coley and Woodhall, 
of Newtown, near Dudley, chainmakers, have just suspended 
payment, and the estate has been thrown into the Bankruptcy 

ery my 7 At Darlaston; 
Wednesbury, Westbromwich, and Stourbridge, little if any change 
has taken place in the condition of the respective industries since 
we last wrote. 

On Tuesday the price of tin was reduced 3s. per cwt., making 
common blocks 85s. ; and refined ditto, 88s. per cwt. 

The Dudley Industrial Exhibition was formally closed on 
Wednesday last, after experiencing throughout the whole of its 
career, lasting over a term of three months, the most marked 


success, 

After being before the Birmingham Town Countil at intervals 
for many years, and after £180,000 or £190,000 has been expended 
on almost fruitless éxperiments, that body have at length resolved 
to adopt the plan which has been so efficacious at Croydon-—that 
is, the deposition of the sewage matter upon the land, and the 
cultivation of crops of Italian rye grass. A committee were 
appointed on Tuesday last to carry out the necessary arrange- 
ments for a trial of the system. 

The shareholders in the British Steam Coo and Cask 
Company, it will be remembered, held a special meeting a week or 
two ago, and appointed a committee to confer with the directors 
on the position of the company. The report of that committee is 
to the effect that the business of the company has recently been 
very unprofitable, and that serious losses had been sustained. 
Under these circumstances, the directors had resolved to suspend 
yo ma for the present, and to submit to the shareholders at 
their annual meeting, to be held on the 25th instant, a resolution 
recommending the winding up of the company by mutual con- 
sent. 

On Monday last the top stone of a new worsted mill, erected for 
the purpose of helping to restore the prosperity which Coventry 
has lost through the decline of the ribbon trade, was laid, after the 

tom of the fr , by Lord Leigh, chairman of the North 
Warwickshire Worsted and Woollen Company, and Lord-Lieu- 
tenant of the county, after whom the mill is named. 

The Board of Trade returns for the month of August show an 
increase in the value of British manufactures and produce over 
July to the extent of nearly two millions and a-half, and upwards 
of two millions and three-quarters over those of June. The 
declared value was £17,450,156, against £14,158,648 in the corre- 
sponding month of last year, and £16,274,260 in that of 1834. 

his large increase extended to all the principal articles in the list 
of exports, machinery being the most important exception. Fire- 
arms show a large increase as comp: with the exports in the 
corresponding month of last year, the value being £35,659, against 
£16,885. Plate and plated ware, Jewellery, and watches, increased 
from £32,436 to £36,915. Cutlery rose from £22,787 to £42,603, 
the exports to the United States accounting for the increase, the 
value of which rose from £1,150 in August, 1865, to £22,067 
in the same month of the present year. Heavy hardwares 
increased from £39,973 to £46, the Indian exports contributing 
mainly to the rise, France alone nae considerable decline. 
Light hardwares fell from £298,239 to 215, as compared with 
the corresponding month of last year, the Hanse Towns exhibiting 
a peed oes. £13,627. gear oo were exported to oe 
value o . against " corresponding month o! 
last year, British India exhibi a increase, and “‘ other 
countries ”—that ,vague Board of. Trade term—an almost equi- 
valent decline. Other 


£833,224 to £261,377, — 








The decrease in the exports of pig and puddled iron applied to 
but there was an increase to Franceand the 


heading w: Towns, Holland, Fran 

Naples, Sicily, Turkey, Australia, and other countries ; and that 
railroad iron to § Prussia, the United States, Chili, and 

other countries... The s increase in iron castings was to British 

India and. the United States only, Russia, France, Brazil, 

the.countries whlch showed a decrease. 





susirele being amongst, 
ron castings were in smaller quantities to Russia, France 
Brazil, Aus aac British India and the United 


States on] wing an i 
sheets, an i 


Hanse Ti Hatlnd, Pyne 8 i the Demelon hantadin 
nse ‘Towns, th i 
and other countries, the United States, British North Ameri 
uantities. The t in wrough 
jia, the Hanse Towns, France, Spain, British North 

British possessions in South Africa, A’ ia, and other countries; 
and the increase in unwrought steel to the United States 
other countries, France alone showing a decrease, The decrease 
in the exports of un ht co wag general, France alone 
taking an increased quantity. wrought copper and yellow 
metal the increase was to Holland, i Egypt, the United 
acre fe British India; that in lead to ussia, France, the 
United States, and other countries, The decrease in unwrought 
tin was to Russia and other countries. The increase in tin 
was to France, the United States, British North America, Aus- 
tralia, and other countries, 

The imports of metals areshown as follow:— 


1866, 1865. 

Tons. Tons. 
Barron so +e +s oe. oo ISBL oe ce oo ce oe 6MT3 
Unwrought steel + se oe | a Te ee err) | 
Lead... 2c 00 0 00 be 4,080 oe oe oo ‘oe os 3,912 
Ziue~i. cc co ce ce. ‘ee 3,299 ue ce we oe oe RIM 
Tim. se 0s ce oe oe 355 9 ev ce os eo 5,749 
Copper ore = ws ee ee oe BROD~ oe ce ce oe 6 308 
oo «.-«s Pegtilus.. 2.2 ss oe T;98B te. be be 1,904 
»  Unwrought.. o« «.» B,0O4 1c ce co te ce BIB 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

Tue Inon Trae: The Effect of Fine Weather : Confirmation of 
Old List Prices: Home Orders; Miscellaneous ities: The 
Foreign and Colonial Demand: Pig Iron—Tin Ptates: 
Prospects Encouraging—TueE STEAM AND House Coat TrapEes— 
IRoN SHIPBUILDING AT LLANELLY—THE PontrRuyDyrRUN TrN- 
PLATE WorkS—THE TILLERY CoLLiERigs—THE NEATH AND 
BRECON AND THE SWANSEA VALE RatLways—Re Moore AND 
THoMAS, COLLIERY PROPRIETORS. 


In the Welshiron trade, business is gradually assuming a more 
healthy tone, and a ter feeling of contidence is beginning to 
evince itself among the masters and men as tothe prospects of 
winter operations. The return of, comparatively s ing, fine 
weather, to what we have lately experienced, has been hailed 
with joy throughout the district, as the works were all suffering, 
either directly or indirectly, the blast furnaces being seriously 
interfered with, at no inconsiderable loss to proprietors. Whilst 
some few of the principal establishments are somewhat actively 
employed, operations at the others are being fairly carried on. 
As anticipated in last week’s report, the Bank rate has experienced 
a further reduction, and at the preliminary meeting of masters 
the old list prices were to ; so that, now money is so chea; 
and the question of prices is settled for the new quartér, it 
expected that merchants will be induced to increase their stocks 
of iron, wuich gery | are low. Doubtless the calls which 
have commen to be © upon capitalists connected 
with the numerous- companies that co! during the crisis 
will for some time to come greatly interfere with home transac- 
tions, but as the worst is over things will gradually but steadily 
assume their normal condition. there is a visible improve- 
ment in inquiries on home account, and a few arafections have 
been placed during the week. In consequence of the prostration 
with which several branches of trade have been icted the 
demand for miscellaneous descriptions of finished iron has been of 
a quiet character, but with fine weather it is hoped a reaction for 
the better will set in, The first instalment of the Bombay order for 
rails has been cleared out, whilst a quantity has been 
ye during the week for British North America, the Baltic, 
and the United States. Two or three cargoes 
cleared out on South American account, and a portion of an order 
for bars, &c., has been despatched for Naples. There is no change 
to report in the actual amount of doing with the United 
States ; and whilst some of the advices received tend to confirm’ 

revious expectations as to a fall trade, others from New 
Work assert that business will not be so good as anticipated. 
Orders for next spring delivery are i to come in from 
Canada and the adjoining provinces; and there is every reason 
to believe that a satisfactory amount of transactions will be 
entered into between now and December. The aspects of the 
Russian and other north of Europe markets are, on the whole, 
fairly enco’ , whilst the requirements of southern Europe 
are such as to warrant the supposition that business with that 
quarter will be of rather an extensive character; a few good 
orders have been from Germany, and some transactions of 
a fair character have been entered into on Italian account. The 
demand for iron from the Anti inj 
by the tariffs recently im by the colonial ture. 
pig iron market is in a quiet state, and at present there is no sign 
of any material improvement 

The improvement in the ing for tin plates is well main- 
aml ge pret ve 9 gly Signe ng nature, 
Charcoals LC. are quoted to 31s. per box at the works, and 


other qualities in proportion. 

In the steam coal trade there is no falling off in the demand, 
and since the wind has changed favourable for the of vessels 
operations at the several ports have been actively on. The 


uantities to the foreign markets are 


the tonna eye nt stations is large 
pwo or-thires weeks & witaber Uf demandes = Nal e 








THE ENGINEER 








HH 
EF 
if 
fe 
i 
F 


pee 
| 
a 
i 
be 
it 


a 
é 
: 
E 
i 
F 
i 


E 
f 
: 
i 


there is no: doubt that it will be one ‘of the first benefited by a 
return to commercial activity. On Monda; 

vessel was launched from the iron shipbuilding 
Neville in the presence of a large concourse of spectators, who 


evinced + interest in the ye Cees, which was 
gracef performed by Miss Smart, of Edinburgh. At five 





the band of the volunteers playing a ing: ev 
named the Blende, and is built for the Llanelly Iron Shipping 
Com . She is finely’ modelled and well-built and finished. 
Her we Aen 125ft.; breadth of beam, 25ft. ; me hold, 
15ft.; and length between the perpendiculars: is 133ft. The 
istered tonnage is 333 tons, and her burthen 580 tons. 

e Pontrhydyrun Tin-plate Works, the property of Messrs. 
Conway Brothers, have just had added to them a new rolling mill, 
designed by and executed under the su tendence of Mr. T. 
Doyne Steele, O.E., of Newport. The acting 
principle, driven by a 50-horse power ne, m 
Coupe, of Wigan. The rolls are 25in. by diameter, and the 
fly-wheel twenty-three tons and 20ft. eter. 
tubular boilers, 27ft. by 6ft. Gin. diameter, and the other details 
have been carried out in a manner that reflects credit on Mr. 
Steele’s ability. The works were completed in a little over three 
months, and the first week after starting 400 boxes of plates were 
rolled,’and this is expected to be ultimately increased to 500 boxes. 
The castings were supplied by Mr. Charles Jordan, Newport. 

The Tillery collieries, which for some time have been 
worked by the Tillery Colliery ney (Limited), are about to 
change hands, and operations are likely:to be carried on more 
actively for the future. The men turned out a few days ago in 
consequence of a dispute about wages, but it is satisfactory to 
report that matters have been arranged,‘ and they are again at 
work this week. 

The half-yearly meetings of the Neath and Brecon, and the 
Swansea Vale, railway companies were held on Saturday at tLe 
companies’ offices, Westminster, Mr. W. L. Banks presiding 
at both meetings. With regard to the first-named company, the 
report showed that by means of a small line of seven miles, carried 
out under the superintendence of Mr.‘ Dickenson, the engineer 
of the Neath and Brecon line, and now’ nearly completed, the 
harbour of Swansea will be connected with the whole of the 
narrow gauge system of railways throughout the kingdom. It 
also spoke satisfactorily of the state of: the works, and stated that 
the mineral traffic would be most productive. The report was 
adopted. With regard to the Neath and Brecon railway the 
report referred to the opening of the line for goods and mineral 
traffic on the 13th ult. The line had been made and opened to 
Brecon, but the junction with the Brecon. and Merthyr system at 
that place is not yet effected. It is, however, so far advanced 
towards completion, that it will be ready for opening by the time 
of the Government inspection of the line. A direct communica- 
tion will thus be effected between this company’s lines and the 
entire narrow gauge system. The report was adopted, and a vote 
of thanks to the chairman closed the proceedings. 

In re Moore and Thomas, colliery proprietors, Cadoxton-juxta- 
Neath, an adjourned last examination and discharge sitting took 
place on Monday before the Bristol Bankruptcy Court. Mr. A. 
Brittan, for the assignees, said he did not oppose;\but he was 
instructed to ask for a further adjournment. This was a large 
matter, and the estate involved a good deal of property, respecting 
which there were certain points on which the assignees ought to 
have additional information.. The balance-sheet showed mort- 
gaged property to the amount or £50,000, the whole of which, or 
nearly the whole of which, was in the possession of the mort- 

ees, who were supposed also to have taken possession of plant 
Tides to the mag which was said to be worth £5,000. 
There was nothing on the face of the balance-sheet to show what 
belonged to the mortgagees and what to the assignees, but the 
mortgagees, it appeared, were in possession of the whole of it. 
Mr. Edlin, who appeared for the bankrupts, at first resisted the 
application for an adjournment, but on an intimation from the 
court that the case was one of complexity, and that the necessity 
for an adjournment had arisen from too short time having been 
taken on the former occasion, the learned counsel at once gave 
way, and the case was adjourned to the 4th of December. 








SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 


THe Giascow Pic IRoN MARKET — SHIPMENTS DURING THE 
Past, WEEK—MANUFACTURED IRON--IRON AND IRON Goops 
EXPORTED DURING THE Past WEEK--THE CoAL TRADE AND 
EXPORTS DURING THE PAST WEEK—THE NortH BritisH RalL- 
way CompaNy— LAUNCH OF A THREE-MASTED CLIPPER 
ScHOONER AT Bo'ness — TRIAL TRIP OF THE TwWIN-ScREW 
STEAMER ALINE— LAUNCH OF THE GRYFFE—END OF THE 
SHIPWRIGHTS’ DisPUTE—THE IRON TRADE. 


THE pig iron market has been weaker during the past week, and 
prices are about) 6d. per ton lower; to-day (Wednesday) very 
inactive, and not a transaction reported. Deliveries from store 
for the month amount to 35,000 tons; and the stock now is 
408,000 tons—viz., in Connal and Co.’s yards, 363,000 tons, against 
which warrants are in circulation for 339,460 tons ; and in Canal 
and Co.’s yards, 43,000 tons, against which warrants are in circu- 
lation for 38,631 tons. Quotations are as follow :—Pig iron, 
Mixed Nos. Warrants, 54s. to 54s. 14d.; No. 1, G.M.B., 56s. to 
56s. 3d.; No. 3, 53s. 6d. to 53s. 9d.; Gartsherrie, No. 1, 67s.; 
Coltness, No. 1, 66s. 

The shipments of the week are large, and considerably above 
those of the corresponding week of last year. 

The manufactured iron market continues quiet and without 
change in price, Makers are a shade busier than they have been, 
but there is still great room for improvement. Quotations are as 
follow :—Malleable common bars, per ton :--Govan, £8; Glasgow, 
£8; Blochairn, £8; Drumpeller, £7 12s. 6d. to £7 15s.; Dundyvan, 
£7 10s. to £7 12s. 6d.; Muirkirk, 27 10s. to £7 12s. 6d.; Monkland, 
£7 10s. to £7 12s. 6d.; Rochsolloch, £7 10s. to £7 12s. 6d.; angle 
iron, £8 to £9; pore ship, £8 17s. 6d. to £9 10s.; boiler, £9:10s. 
to £10 10s.; nail rod, Glasgow, £8 5s.; do., St. Rollox; do., Monk- 
land, £8 5s.; rails, £7 15s. to £8; railway chairs, £4 to £4 5s.; 
pipes, £5 10s. to £6 15s. 

At a general meeting of shareholders of the North British Rail- 
way Company, held in Edinburgh on the 28th ult., it was agreed 
that a committee should be appointed to investigate the affairs of 
the company, and we understand that the committee have 
appointed Walter McKenzie, Esq., and J. Wyllie Guild, Esq., 
accountants, in Glasgow, to make the necessary examination of 
the company’s books and accounts, to enable them to report 
thereon to the shareholders. 

There was launched trom the building yard of Mr. B. F. G. 
Meldrum, Bo'ness, on the afternoon of Tuesday last, a beautifully 
modelled medium clipper three-masted schooner, 254 tons, 
builder’s measurement, 169 tons new measurement; length, 
104ft. (keel and fore-rake); beam, 23ft.; hold, 11ft. 2in. She was 
named the Amelia, and is classed seven years Al, and is intended 





Biscay Baltic trades. The owners‘are Mr. 
Malan Of Biesey ant atte Marchal: ofthe ss Hotel 
pam she is to be commanded by Captain Stephen 
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Coal exported to the following ports last week :—From Glasgow 
to Batavia, &c., 49} tons ; to Buenos Ayres, 300 tons ; to Deme- 
rara, £49; to Monte Video, &e., 261 tons; to New York, 200 
tons; to Rangoon, 80 tons; to St. John, runswick, £ 
From Greenock to Bahia, 690 tons 
Mauritius, 800 tons ; to SS tons; to St. Jolm’s, New- 
foundland, 250 tons. From to 303 3 
Charente, 522 tons; to Dantzic, 266 tons; to Genoa, 404 tons ; 
to Lisbon, 190 tons; to Seville, 147 tons; to St. Thomas, 460 tons; 
to Venice, 111 tons. From G outh to Christiana, 280 tons; 
to Hamburgh, 400 tons; to Swinemunde, 276 tons ; to Wolgast, 
235 tons. m Leith to Amsterdam, a quanti '; to Christian- 
sand, 310 tons; to Cronstadt, 400 tons ; to Dunkirk, a quantity. 
From Granton to Barcelona, 255 tons; to Christiansand, 213 tons; 
to Genoa, 423 tons; to Rotterdam, 145 tons. 

The twin-screw steamer Aline, owned by E. E. Siebel, Esq., of 
London, went down the Clyde on Thursday to try and 
working of machinery. e Aline is a very handsome vessel of 
1,060 tons, built of steel throughout, and has a large carrying 
capacity on a light draught. Her dimensions are 256ft. by 
28ft. by 20ft., and her aa ery consists of two pairs of direct- 
acting engines, fitted by Messrs. James Howden and Oo., of an 
aggregate of 135 nominal horse-power, working up to 700 indicated 
horse-power. The distance between the Cloch and Cumbrae 

ights was run in seventy-nine minutes, or at the rate of twelve 

iles per hour. The engines worked admirably during the whole 
day, and the trial was of the most satisfactory kind. Mr, James 
Clinkskill superintended the work for the owner. 

On Thursday Messrs. R. Steel and Co., Greenock, launched from 
their,yard a handsomeiron ship, named the Gryffe, of the following 
dimensions :—Length, 197ft.; breadth, 63ft. 6in.; depth of hold, 
21ft. 8in.; builders’ measurement, 10°56. She is owned by 
Captain Russel], and will be —vs in the East India trade. 

The adjourned meeting of the ship carpenters was held on 
Wednesday night in the Mechanics’ Hall, Greenock. After some 
discussion a resolution was come to by a considerable majority 
agreeing to accept the terms and return to their work; and the 
secretary was authorised immediately to communicate the resolu- 
tion to Mr. Smith, the secretary of the Masters’ Association at 
Glasgow. Thus, we are happy to say, the differences are now at 
an end, and the workmen are to resume work atonce. The strike 
or lock-out has extended over a period of eighteen weeks, during 
which the employers must have suffered great inconvenience, the 
workmen and their families much hardship, and the public no 
small amount of loss, 

The iron trade of Coatbridge—at least, so far as the manufac- 
ture of pig is concerned—still remains dull. At Cambrae one-half 
of the furnaces are out of blast, and a reduction is also maintained 
in most of the other works. . Calder, however, which was lately | 
‘damped out,” is now in full operation, with the exception of one. 
or two furnaces under repair. The stocks of 5 are heavy, 
and it is not expected that all the furnaces wi again in blast 
before November. The other branches of the trade are pretty 
active. Several blast furnaces that have been out of blast since 
the strike have again been put in blast, viz., one at Langloan, two 
at Gartsherrie, and one at Summerlee. It is to be hoped that 
more will be started shortly, and thus give employment to a large 
— of workmen, which will add to the general prosperity of 
trade. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our Correspondent.) 

RAILWAY AMALGAMATION: Glasgow and South Western and Mid- 
land—STRIKE IN THE IRON TRADE IN THE NORTH EASTERN 
District: The Wages Complained of —STaTtE OF TRADE: 
Sheffield: South Yorkshire — NortH EastERN District: The 
Coal Trade: Railway Progress, dc. 

Ir is stated that measures are under consideration for the amalga- 

mation of the Glasgow and South-Western and the Midland 

railway companies. During the last session of Parliament the 

Midland Company obtained powers to form a line from Settle to 

Scotby, about two miles south of Carlisle. This new line is 

expected to be a very remunerative one, and it will give great 

facilities for through booking from Glasgow. Should the proposed 
amalgamation be carried, another direct route would be opened 
out between London and Glasgow, and the Midland would become 

a British railway star of the first magnitude. 

In connection with the strike which has been prevailing of 
late in the iron trade in the extreme north of England, we may 
note that the rolling mills, &c., of the following firms have been 
idle since July 14 :—-Messrs. Bolckow and Vaughan (Middlesbro’); 
Messrs. Hopkins, Gilkes, and Co.; Messrs. Fox, Head, and Co.; 
the Consett Iron Company; Messrs. Bolckow and Vaughan 
(Whitton Park); Messrs. Whitwell and Co.; Messrs. Losh, 
Wilson, and Bell; Messrs. Tyzack and Co.; the Weardale Coal 
and Iron Company; Messrs. Hawks, Crawshay, and Co. ; the 
Darlington Iron Company; Messrs. Fry, Janson, and Co.; Messrs. 
Pease, Hutchinson, and Co.; Messrs. Frazer, Roberts, and Co.; 
Messrs. John Elliott and Co.; Messrs. George Hopper and Co.; 
Messrs. C. M. Palmer and Co (Limited); and the Shotley Bridge 
Iron Company. The total number of men on strike is not less 
than 12,000, 3,000 of whom are members of the Ironworkers’ 
Association (chiefly composed of puddlers), the remainder being 
smiths, labourers, and boys. Mr. Jones, the assistant secretary 
of the north of England ‘iron trade, has, since the strike began, 
compiled some remarkable statistics ing the wages earned 
by the men in some of the largest works in the district. . The 
following is a portion of his statement on the subject :—Puddlers, 
£2 11s. 6d. per week (average); ball furnacemen, £3 12s. 6d. per 
week (average); singling, 19s. 4d. per day; forge rolling, 25s. and 
30s. 2d. per day, averaging £6 17s. 11d. per. week; -rail mill 
rollers, £2 per day, averaging, according to work, from £8 to £11 
per week; merchant mill rollers, 30s. per day, averaging from £6 
to £8 per week; bar mill’ heaters, 18s. 54d. and 14s. 2d. per day; 
plate rollers, £2 2s., £2 5s. 9d., and £2 4s, 2d. per day; plate mill 
shearers, £7, and £7 15s. These great wages fail, however, to 
give satisfaction; the cry is still for more. 

Business affairs at Sheffield continue dull in nearly all branches. 
As regards the South Yorkshire iron trade, it may be noted that 
moderate orders are to hand from Canada, and also from Australia 
and one or two of the minor markets. The continental trade is 
rather quiet, compared with previous years, but from the low 
state of stocks abroad, it is expected that in the course of a few 
weeks buyers will be necessitated to enter into transactions more 
freely than they do at present. There are pi of a good 


demand from America for a considerable quantity of finished iron 





later in the year; and should the elections now pending in that | 
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of rollers, and helpers at the reduced rate. More men 
to go in, and the works are open on the principle of 
“first come first served.” 
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THe SEARCH FOR CoaL IN THE ISLE OF Man.—- The search for 
coal at the White Strand, near Peel, is to be prosecuted vigorously, 
A private company, with a capital of £1,000, has been formed, 
a a boring apparatus will be erected and in operation in a few 
weeks. 

SHAREHOLDERS IN PUBLIC CoMPANIES. -A question of some im- 

rtance to shareholders in public companies was yesterday 

ecided at chambers by Mr. Justice Lush, in the case of ‘‘ Laffitte 
and Company ” (Limited), now in the Court of Chancery under a 
winding-up application. Two gentleman had been put upon the 
register without their knowledge, as they stated in their affidavits, 
and had not applied for an allotment, nor had ever been connected 
with the company, but one of the directors had placed their names 
on the register. Mr. Kemp, as counsel for the applicants, relied 
on the 35th section of the Companies Act, 1862, which gave a 
Judge at chambers power to rectify the register, and he sub- 
mitted that the affidavits which he had read, and which had 
stood over for the other side to answer if they could, were suffi- 
cient to justify his lordship in correcting the ‘‘ inaccuracies in the 
register.” There was no answer given, and all that was stated was 
that a provisional liquidator had been appointed. Mr. Justice 
Lush asked when the winding-up order had been made. Mr. 
Vallance, on the other side, informed his lordship that two 
petitions had been presented to wind-up the company, and 
were appointed to be heard on the 3rd of November before 
the Master of the Rolls. Mr. Justice Lush asked if there 
was any case on the’subject. Mr. Kemp referred to a case before 
the Master of the Rolls, in which he intimated his opinion that 
an application could be made either before or after an application 
for a winding-up order. . The case was. really an important one. 
His lordship intimated that he would rather leave the matter in 
the hands of the Court of Chancery. Mr. Kemp represented the 
annoyance and a his clients would have to endure, who 
had without their knowledge been put on the register. There 
could not be a stronger case brought before his lordship, and the 

rovision of the 35th section of the Public Companies’ Act of 
7862 would be of no avail if every application was referred to the 
Court of Chancery after an Pate ication had been made to that 
court. Mr. Vallance sugges that. there might be a conflict 
between law and equity if his lordship corrected the list, as a 

uestion might arise as to the parties being contributories. Mr. 
Festive Sah declined to make an order, leaving the parties to 
appear before the Court ef Chancery. 
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BEETROOT SUGAR MANUFACTURE AND 
MACHINERY. 
No. I. . 
others industrial— 


For various reasons—some fiscal, ) 
sugar man from white Silesian beet is ey ened 
to compete y with sugar from the cane in the iti 
market. This so, the circumstances are opportune 


for laying before our readers some outlines of this depart- 


ment of technical industry. Preliminary of any account 
of beetroot manufacture specially, it will be 


desirable to place in evidence the principles of sugar 
cultivation generally; also such outlines of the chemistry 
of sugar as are n to be understood in order that 
the intent and action of cet may become apparent. 
When we state in limine that there are various sorts of 
sugars, it is n that our readers keep close to 
chemical definitions, otherwise in following our remarks 
they will wander egregiously. Looking at the stores of a 
r’s shop the observer will see what would appear to 
call what he would describe had he not been specially 
informed, various sorts of — He will firstly recognise 
sugar in loaves or lumps, all more or less white; he will 
see sugars in loose crystal, technically known by the name 
of crushed lump; he will further see other samples more 
or less coloured, and which the housewife would denomi- 
nate generally as moist sugars. The common impression 
is that moist sugars are wholly colonial products, and 
white sugars, whether in the state of loaves, lump, or 
crushed lump, the result of home refinery processes. is 
view of the case is only correct in part. It is true to the 
extent of referring all the white specimens to a home 
refinery origin, but incorrect in allocating the coloured 
specimens wholly to the colonies. The fact is that for 
many years = the tendency of circumstances has been 
to e it better worth the refiners’ while to produce 
moist-coloured sugars than white or pure ci The 
gan. then to arise is, What does he produce them 
rom? His staple is sugar more deeply coloured than 
that which he produces; and this being known the further 
question arises whether it would not be more consonant 
with principles of general economy, every way more 
rational for the colonial grower, to liberate and produce 
sugar of the requisite tint at once? To explain the reasons 
why he does not do so would cause unnecessary divergence 
from the point we were aiming at—the point, namely, of 
impressing upon the reader’s mind the existence of certain 
+ gn differences between sugar. Be it understood, then, 
that only one.species of sugar is ever found at present in 
British grocery stores, and that species is sugar of the 
cane. Such differences of sample and general aspect as 
those to which we have referred are dependent on the 
’ relative presence or absence of certain coloured impurities. 
The sugar is that of the cane in every instance. The 
white loaves and white crushed lump may be regarded as 
sugar of the cane absolutely pure, whereas the different 
moist varieties, be they of colonial or home refinery origi 
are mixtures or, combinations of sugar.of} the cane an 
colouring matters, the latter various in degree and also as 
to composition. ‘ , 5 7. fi. 4 
It may be thought that to use the term “sugar of the 
cane” instead of “cane sugar” involves an unnecessary 
degree of circumlocution. The fact is, hgwever, that the 
two designations are not quite synonymous, and the expla- 
nation in what they are not synonymous ——— us to the 
point we aimed at of explaining the real difference that 
subsists between different kinds of sugar. By the term 
“sugar of the cane” a chemist understands any sugar 
endowed with the same chemical composition, and, there- 
fore, by necessity the same general pr >perties as the sort 
of the sugar found in the cane. In tl.is way whether the 
operator starts with cane juice, or juice of the date, palm 
tree, or of the sorghum saccharatum, otherwise known as 
Chinese sugar grass, that of the white maple, the birch, 
the stems of maize, beet-root, carrots, onions, and certain 
materials yet unenumerated, the sugar extracted will be 
found in every way identical. Such sugar has the compo- 
sition of C,, H, O,+2H 0, and is generally denominated 
by scientific men “sugar of the cane.” Besides this 
variety there are ovat other sugars, Let us enumerate 
the chief amongst them. First in importance is the variety 
known to scientific men as sugar of the grape, otherwise 
called glucose. The composition of this sugar is similar to 
the last so far as regards nature of elements, but it differs 
from the last in being made up of different proportions of 
elements. Its composition is C,,, H,,, 0,,. To the 
chemist no explanation will be required to account for the 
notation whereby two of the equivalents of hydrogen and 
two of oxygen —s into cane sugar are formularised as 
constituting water. To others an explanation may be 
necessary, and it is as follows:—The theoretica] cane sugar 
C,., H,; Oo, does not admit. of separate existence. It is 
of the nature of an acid, and can only exist in combination 


with a base. The latter may be water, with which united | 


results. Again it may 


ordinary crystalline cane su 
‘or one of various metallic 


exchange the aqueous base 


oxides, such as lime, baryta, lead, strontia, &c., in which | 
baryta, 


case we tively have the saccharate of lime, 
lead, strontia, &c. 

The source of this sugar is not exclusively that of grapes. 
It is the general saccharine material of all sweet fruits, 
and accordingly we sometimes find it individualised as 
“fruit sugar.” It is the saccharine material of malt. It 
results when starch or lignine (woody matter) is boiled 
for many hours ree ean 24 with dilute oil of vitriol ; and, 
lastly, what is of utmost commercial importance, it occurs 
whenever sugar of the cane is, to use a somewhat loose but 

et expressive term, spoilt. Thus, if sugar of the cane be 
foiled, or even subjected to a heat short of eres 3 
portion is converted into glucose. It is impossible to boil 
the purest lump sugar for five minutes without effecting 
this destructive change to a certain extent. Inasmuch 
then as sugar of the cane cannot practically be got out of 
any solution, whether natural or artificial, containing it, 
without the application of heat, so it follows that a certain 
destruction must ensue. Remembrance of this fact will 
afford a key to the great store sugar manufacturers set on 
conducting the evaporation of saccharinic juices at the 


lowest temperatures consistent with 
applying — to solutions of Py e 
mixtures be operated u if the proposition be to evapo- 
rate from a solution that is either acid or alkaline, 
then the destructive change of 


of the cane into that 
(ea allie oath) © comahen Seeing then that lime 
an 


ice. If instead of 
zune more complex 


alkaline earth) is constantly used in colonial 
manufacture, and its employment is almost a necessity, a 
further explanation is afforded of the enormous loss the 
extraction of crystalline sugar from juices containing it 
involves. Thus, for example, sugar cane juice is known to 
hold on an average from 17 to 23 per cent. of In 
colonial practice not more than 6 or 7 per cent. is obtained, 
and that not in the condition of pure or white sugar, but of 
impure brown or yellow sugar ordinarily termed “ moist,” or 
muscovado sugar. Proceeding to enumerate the chemical 
varieties of sugars, we have mannite or the sugar of 
manna, or or the ap of liquorice, glycerine or the 
sugar of oils. Mushrooms contain a special variety of 
sugar, milk another. Probably a few others might be 
stated, but with the exception of sugar of the cane and 
that of the grape, also called glucose, none have any prac- 
tical or commercial importance. The terms raw and 
refined sugar beget a notion for which there is no warranty 
in fact. By these designations it should seem that sugar 
in the state of its natural growth is and must be coloured 
or impure ; that a second operation was absolutely neces- 
sary to produce it in the condition of purity or whiteness. 
To entertain this notion would be a mistake: nature pro- 
duces the sugar in the condition of purity or whiteness; the 
colouration results from imperfections of treatment. Thus, 
if a thin slice of sugar cane be taken and dried, and when 
dry examined microscopically, white saccharine grains 
will be observed. This, as regards sugar cane, settles 
the question ; and chemists have demonstrated universally 
that of which we now cite a special case. Pure glucose is 
not more coloured than pure sugar of the cane; the real 
colouring matters that give moist sugar their distinctive 
character partly depend on the presence of certain acid 
results, into which glucose is changed by a downward pro- 
cess of deterioration, and partly on other coloured impuri- 
ties, not originally derived from sugar itself, but associated 
with it. The latter vary according to the source from 
which the sugar is extracted. This leads to a very 
important consideration, namely, that whereas the coloured 
impurities that associate themselves with sugar derived 
from the cane are not disagreeable to taste or smell—rather 
indeed, agreeable—the impurities which attach to moist 
sugars obtained from other sources are to the sense dis- 
agreeable. In illustration of this the fact is well known 
that. certain individuals habitually prefer to use moist 
sugar of the cane to white or refined sugar: but moist 
sugars obtained from beetroot juice are so utterly offensive 
that they shock both sense and smell. They cannot be 
used in the condition of coloured or moist sugar. They 
must be purified—rendered in the condition of white sugar. 
When thus rendered the finality is exactly the same as 
white sugar from a cane juice origin. We impress this 
fact on the reader, seeing’ that a contrary opinion bas 
loosely prevailed. There is a notion that pure beetroot 
sugar is not so crystalline, not so sweet, not so strong as 
white cane juice sugar. ' The two, we repeat, are identical ; 
so that much of the white sugar of best quality now 
passing current in British commerce has actually been 
obtained from beetroot sources, buyer and consumer 
being alike ignorant of the fact. Travellers on the Con- 
tinent may have noticed that the almost total sugar con- 
sumption in France, Germany, and Belgium, consists of 
white sugar, either in the state of crushed lumps or of 
loaves. One rarely sees coloured or moist sugar. An 
explanation of the fact is afforded by consideration of the 
source whence so large a portion of colonial sugar is 
obtained—from: the beetroot, namely, To use coloured 
sugar obtained from this source would be, as we have 
remarked, impossible : hence it follows that the manufacture 
of sugar from this source had to be carried to the last 
stage of purity. Thus the fashion was set; but most 
staples set the standard of taste, and such colonial sugar as 
was imported had to follow the same routine. 

If sugar were furnished by nature in mere association 
with water the extraction of it would be comparatively 
easy. It is associated with various other things than 
water ; foremost amongst them being vegetable albumen, 
colouring matters, and certain other things which may be 
vaguely generalised as nitrogenous compounds. If juice 
of the beetroot be set aside, it rapidly unde fermenta- 
tion ; and, amidst the crowd of gaseous products resulting 
therefrom, ammonia, by its smell, will be recognisable. Now 
were there no nitrogen originally present, no ammonia 
could result : ammonia being a compound of three equiva- 
lents, hydrogen combined with one equivalent nitrogen. 
Vegetable albumen is, perhaps, the most important of all 
the collateral impurities with which sugar, whatever its 
so is associated. Functionally, vegetable albumen is 
nearly identical—perhaps wholly—with albumen from 
animals derived. White of egg may be regarded as 
typical albumen; and poten. 1 knows, that white of 
egg coagulates—turning hard—by boiling. Founded on 
an appreciation of this fact an ingenious process was many 

ears ago patented for extracting sugar from the cane. 
The inventor proposed to slice the cane in thin discs ; 
then ex t to the degree of heat requisite for 
coagulating the albumen. He then oa to wash out 
the isolated sugar by hot water ablution. As the re- 
sult of this treatment, there would be a solution of 
sugar in water, instead of the same mingled with vegetable 
albumen. In theory the process leaves nothing to be 
desired, but it was found wholly inoperative in practice. 
First, sugar cane is sheathed in a silicious or flinty en- 
velope, which rapidly blunts knife ed Practically cane 
does not admit of being sliced according to the requisition 
of the patent. Second, the inventor had not happened to 
consider where the hot water—in certain sugar-producing 
colonies any water—was to come from. The process 
never found practical application: it never can, although 
in theory perfect. Whatever the saccharine source may 
be, the first proposition the sugar manufacturer sets to 








himself is that of obtaining the juice whereupon to work. 

In solving thi ee and vay wtinn to the 

trove hb faion fo Utne lp besten bales aad nila ts 
Juice is o i es 

A cane, the juice is obtalied 


ts the a From 
y pressure, mill pressure of cylindri 
most general, but it pref cae ght Phe mp Be 
mechanician will not fail to perceive. Let the cyli 
be ever so closely set the maximum pressure correspon 
with a line of infinitesimal thickness, Once past this line, 
the material pressed upon i oy and o like a 

; absorbing ions of the juice and rendering 
em unavailable. In some localities mill pressure is 
supplemented by ae pressure. This double treat- 
ment is effectual, but it is also slow; and rapidity of 
working is a matter of utmost moment in the conductin 
of sugar operations. More especially is quickness of 
working n in the colonies, where atmospheric 
conditions are so conducive to fermentation that cane 
juice exposed to the air for half an hour may be looked 
upon as ruined. 

So soon as the juice has been obtained, whatever its. 
source, it has to undergo a process technically called 
“defecation,” by which is meant the separation to a 
certain extent, though never absolutely, of associated im- 
purities, 

Various agents have been suggested for use as defecators 
from time to time. Of these only one—lime—has main- 
tained its ground, and this in despite of many grave 
defects. In respect to the theory of the action of lime as 
a defecator the common notion is that it serves to neutra- 
lise various acid matters with which the sugar is asso- 
ciated. This is an error. The operation of lime is far 
more recondite than any mere function of neutralisation 
would imply. Were acid neutralisation alone the thing 
desired, carbonate of lime—chalk—would be operative 
equally well with quick lime. It might be used instead of 
quick lime ; thus avoiding the violently destructive action 
of the latter, despite all possible precautions. Now chalk 
is inoperative: wherefore the hypothesis of mere acid 
neutralisation is untenable. The real function of lime is 
referable to its destructiveness, When heated with any 
natusally occurring sugar juice it destroys, in the sense of 
breaking up, certain soluble impurities. It changes them 
into other forms, which are mostly insoluble, and which, 
rising to the surface, can be removed by skimming. 
Unfortunately it destroys sugar as well as impurities. 
Unable as the sugar grower is to dispense with lime, he 
well knows the defects of that material, and perpetually 
grumbles at it. As we are here dealing with general 
principles of sugar extraction, not sugar extraction from 
the cane specially, we will. not pause to indicate all the 
means which have been tried or carried into execution for 
limiting the destructive action of lime. Judgment is 
required to regulate the proper dose. No weighing cr 
measuring is possible, inasmuch as two samples of cane 
juice from the same field will need different amounts of 
lime to answer in different seasons. One sugar boijer 
will add the dose of lime mingled with water, another 
will ‘mix it with syrup, imagining that he moderates its 
destructive action thereby. We believe the best method 
consists in using aclear excess of lime to begin with, and so 
soon as the lime has done its work, converting it into car- 
bonate of lime (chalk) by carbonic acid injected. This treat- 
ment is now pretty generally followed by beetroot sugar 
manufacturers on the Continent. We shall have to revert 
to ithereafter. The juice being defecated has to be concen- 
trated by evaporation, and at this stage various appliances 
are had recourse to in different places, Open pan boiling 
is adopted in nearly every colonial cane sugar distriyt. 
Were we writing on cane sugar specially particulars of 
colonial evaporation processes would have to be stated; 
inasmuch, however, as we merely notice cane juice sugar 
manufacture here generally, in order that the treatment of 
beet juice may be made more comprehensible by apposi- 
tion, these details can properly find no place. Whatever 
the juice, and however conducted the evaporation, the 
reader will not fail to understand, if he has apprehended 
certain facts already laid before him, that c ontem- 
poraneously with evaporation there has also been going 
on destruction. No matter how pure and colourless the 
juice had been rendered through defecation, the result of 
evaporation will be colou more or less, Certain 
portions of sugar of the cane originally will have been 
converted into glucose or grape sugar; certain portions of 
the latter will have become converted into dark matters, 
amongst which melassic or melasinic acid are conspicuous. 
It — then, wy the process of evaporation has 
ren a compound mass stallisible, partly un- 
crystallisable. If placed w ao delete can a 4 the 
former remains, the latter leaking away; the former is 
raw, or unrefined sugar, the drainage is molasses. Com- 
mercial molasses, however, is a more complex material; it 
may be defined as the matter of colonial sugar drainage 
flavoured with cockroaches, rats, and centipedes, all of 
which help to impart quality. ‘The terms molasses and 
treacle are often confounded, though the materials they 
represent are not quite identical. e is the me 
of refineries as mo of raw sugar. It is ly e 
up of glucose and the dark acids of saccharine derivation, 
but its ~— flavouring matter is due to the odorous part 
of bullocks’ blood (often [ope mingled with black beetles 
and other small individuals of uropean animated existence. 

These preliminary remarks on sugar generally will all 
the better enable us to take up the manufacture of beetroot 
specially. This will form the subject of another communi- 
cation. 
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aoe x we Pane of IN pam tr For r * 7 what 
accompli and enterprise well and 
directed in deve! one the mineral wealth of our country is 
sented by the Wicklow Copper Mine Company, which, dw 
last ten years, has returned to the tors in di 
£160,175. It is also particularly ing to find that at 
last meeting the wp ot +e dividend yet ed will 
declared ; and the congratulate ellow-share- 
holders on the efficient and satisfactory state of their property. 
The shares, on which £2 10s. is paid, are saleable at 423 10s. 
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RAILWAY MATTERS. 
ed manne 

SMOKING in railway carriages is again being vigorously 
in the Times and elsewhere. 

Tue anti-smoking regulations of the Metropolitan directors 
drive some passengers to the omnibuses. 

THE Great Western of Canada have fresh jointed 130 miles of 
their rails, and laid a third rail for 70 miles. 

GREAT complaints are still made of mismanagement at Cannon- 
street, and on the South-Eastern line generally. 

THe Great Eastern are issuing £3,210,000 of new preference 
stock at 6} per cent. redeemable at the end of five years at 110. 

THE great bri at Runcorn, to which we have tedly re- 
ferred as among the most gigantic modern works of its class, is 
now approaching completion. 

A Few days ago a child fell from a Great Western train running 
At full speed between ing and Pangbourne, and, strange to 
say, escaped with a mere scra\ 

Several of the carriages of the 9.40 train from Charing Cross, 
on Tuesday, left the metals just outside the station, fortunately 
without any serious results to life or limb. 

Ir is estimated that a sum of money amounting to over fifteen 
millions sterling is now wanted by the different railway companies 
on debentures or preference shares, &c. 

Ever since 1860 Messrs. Peto and Co., and their nominees, are 
stated to have subscribed for the whole share capital of the 
Chatham and Dover Company of every kind. 

THE station-master at Virginia Water has destroyed himself in 
consequence of what he considered the ill-treatment of the South- 
Western Railway after twenty years of service. 

THERE is a falling off in the receipts on the Erie line of 334,000 
dollars ; the Illinois Central, the Michi Central, and other 
American lines, have also suffered from a falling off in c. 

THE directors of the Great Western Company, it appears, are 
about to establish a system of communication between passengers, 
guards, and drivers, in connexion with the trains upon their line. 

Mr. Joun Hotty, of Blackwall, on Friday, exhibited at the 
office of the Board of Trade, Whitehall, his model of a new 
brake for railways, giving the power to the driver as well as to the 
guard. 

THE Chatham and Dover directors state, in 7 to the investi- 
snag committee, that only about one million and two-fifths have 

m expended for interest on temporary loans, instead of six 
millions, as alleged. 
. A SERIES of heavy rain storms are re} from almost all por- 
tions of the Mississippi Valley, that have destroyed many railway 
bridges and embankments, swelling the rivers and greatly im- 
peding travel. 

THE Chatham and Dover Company have expended sixteen and 
arhalf millions, and are stated by the investigation committee to 
have sunk of this sum in rebate, in loss on loan and share capital, 
and in other ways, six millions, 

Mr. BryDGeEs, the manager of the Grand Trunk line, has visited 
New Brunswick, Nova Scotia, Newfoundland, and other places, 
and found that there is a very large field for a new trade be- 
tween those places and Canada. 

A FALL of earth occurred on Saturday morning on the works of 
the Edgware, Highgate, and London Railway near the Finchley- 
road. Four men were buried, and were more or less hurt, two of 
them it is believed rather seriously. 

Tue Trent, Ancholme, and Grimsby line has been at length 

1 for ger traffic. It is to be worked by the Man- 
chester, Sheffield, and Lincolnshire Company, and is expected to 
develope the mineral wealth of North Lincolnshire. 

Ir is understood that the board of the Great Indian Peninsula 
Railway have appointed, as the company’s agent in India, Major- 
General Harry Rivers, R.E., formerly consulting engineer to the 
Government of Bombay. The salary is said to be £3,000 per 
annum. 

In consequence of the strikes in the iron trade the mineral 
traffics have been seriously affected, and it is stated the North- 
Eastern Company have resolved upon discharging a great number 
of their servants. That company is also reducing its train service 
where practicable. 

THE traffic across Egypt is enormous. Lately, in a very short space 
of time, 12,000 bales of manufactured goods for India passed over the 
Suez line, and a great deal of cotton comes from Bombay by that 
route. There has been a reduction of 25 per cent. on the rate of 
carriage of goods sent by slow trains. 

Tue York and Doncaster branch line of the Great Eastern Com- 
pany, 264 miles in length, is shortly to becommenced. The line 
will shorten the distance between London and York several miles, 
and enable the Great Northern Company to avoid the line from 
Doncaster to Nottingley when running their trains from London 
to the north. 

A FATAL accident occurred at the Kibworth station of the Mid- 
land Railway on Sunday evening. Two engines, one partially 
disabled, were attached to a cattle train that had been shunting at 
the station. The fireman of the disabled engine attempted to 
mount his engine as it passed to the station, but was thrown 
down, dragged along, and fatally mutilated. 

IN the case of the eastern section of the Chatham and Dover 
the whole share capital of £1,070,000 was subscribed for by 
Messrs. Peto and Co. and their nominees—nominally only they 
allege—but no money has as yet been received or expended on 
works in respect thereof. This transaction is so extraordi that 
the investigation committee think it well to give a concise history 
of it. 

Tue Chatham and Dover investigation committee report that the 
City lines section consists of the line from Earl-street to a junction 
with the Metropolitan Railway in West-street, Farringdon-street. 
A branch to Smithfield was authorised, but has been abandoned. 
This section, which was opened for traffic last January, is in a most 
unsatisfactory state, both financially and also as regards accommo- 
dation works. 

Tue London, Chatham, and Dover Company, by purchase, lease, 
or arrangement, work the Western Extension, the Mid-Kent 





Crays line, the Kent Coast Railway, the Sevenoaks Railway, the | 
Sittingbourne and Sheerness Railway, and the steamboat service | 


between Dover and the Continent ; the first and second at a profit, 
the third and fourth at a loss, and the last with no direct, but some 
incidental and indirect advantage. 

Upon the Woodford and Ongar branch of the Great Eastern 
Railway a smoking-carriage of three compartments is attached to 
each train, and smoking in any other carriage is almost unknown. 
The smoking-carriage is stadia 
first-class carriages, excepting that there is less padding, the seats 
are stuffed in hair-cloth and without arms, and there is a little 
table in the centre of each compartment. 

Tue lines the Great Eastern directors recommend the pro- 

rietors to decide on carrying out are those from Liverpool-street to 
Sichopegnto station, from Bishopsgate station to the coal depét, 
from the main line to Hackney and Clapton and Stamford-hill, 
terminating at ar age B a junction with the Tottenham and 
Hampstead Junction Railway, near Seven Sisters’-road, leaving 
the remainder of the line from that point to Tottenham, Edmon- 
ton, and Winchmore-hill for consideration at a future period. 
They also propose to construct the portion of line from Hackney 
to Walthamstow, leaving the remaining section to Highbeach to 
stand over for the present. 


NOTES AND MEMORANDA. 
‘Water will boil at the depth of 2,430 yards below the earth’s 
surface. 


Lieut, in through sea-water, loses half its intensi 
’ throngh whioh it passes. . " 

Tue earliest lock of which the construction is known is the 

Egyptian, which was used 4,000 years ago. 

Pascat calculates that the whole mass of air round our globe 

weighs 8,983,889,440,000,000,000 French pve a 

Dr. Surra has shown by experiment use of tea 

i peiy temenaee God edhaidlion Ul exnteabPaia freus'te Sangu,” 

THE mean level of the Atlantic and Pacific Oceans is precisely 

the same. ‘There is, of course, a difference in the rise of the 

tides. 


Ir has been found that a claret bottle filled with air and well 
corked and immersed in the sea, was burst before it descended 400 
fathoms. 

IF a room were air-tight it is asserted that an orange 
could not be nationally thrust into it with the force of half a 
hundredweight. 

THE destruction of the old Houses of Parliament, in 1834, was 
caused by the burning of the old Exchequer tallies in the stoves 
of the House of Lords. 

Bovssincau.t found that a thermometer ee tone snow 


to the of about 4in. sometimes marked nine of heat 
greater at the surface. 

Ir has been stated that wishing to avoid sleepless nights 
should lie with their h to the north, and not on any account 
lie with their heads to the west. 


It is believed that the ancients were acquainted with the use of 
lightning conductors. M. Salverte expresses his belief that the 
Temple of Solomon was thus protected. 

WIND passing at the rate of one mile per hour is scarcely per- 
ceptible; while at the rate of one hundred miles per hour it 
acquires sufficient force to tear up trees. 


Farabay states that an ordinary A seed fire will consume on 
the average, during twelve hours, 40 lb. of coal, the combustion 
rendering 42,000 gallons of air unfit to support life. 

THE deepest part of the North Atlantic is probably somewhere 
between the Bermudas and the Grand Banks. The waters of the 
Gulf of Mexico are held in a basin about a mile deep in the deepest 
part. © 

Mavry states that from the top of Chimborazo to the bottom 
of the Atlantic, at the deepest place yet reached by the plummet 
in the Northern Atlantic, the distance in a vertical line is nine 

es. 

At the time of the Restoration there were only 200,000 chaldrons 
of coal imported into London ; in 1775, 500,000 arrived, a quantity 
which increased to 900,000 at the beginning of the present 
century. 

Mr. CuuBB, we believe, has in his ion an ancient wooden 
Chinese lock founded on exactly the same op as the Bramah; 
until about eighty years ago we had no lock so good as this in 
England. 

THERE exists a spot in the German Ocean which is the central 
point of an area of rotation produced by the meeting and mutual 
action of two opposite tides, and where, consequently, no rise or 
fall of tide could occur. 

Dr. GREENHOW states that ‘‘ Liverpool is the unhealthiest town 
in England.” He also remarks that ‘‘Glendale is one of the 
healthiest rural districts.” The deaths at the latter place average 
fifteen in a thousand annually. 

Russia leather derives its well-known odour, and its power of 
withstanding the attacks of insects, and the progress of decay 
from its being manufactured with oil obtained from the destructive 
distillation of the bark of the birch. 

Ir a tooth is macerated in a saturated solution of sugar it be- 
comes gelatinous, and its enamel opaque, spongy, and easily 
broken. This modification is due not to free acid, but to a tendency 
of sugar to combine with the calcareous basis of the teeth. 

At the Great Exhibition of 1851 Mr. Whitworth showed a ma- 
chine which measured to the millionth of an inch, and which 
enabled anyone to calculate the expansion caused in a bar of iron 
a yard long, by touching it lightly for a moment with the finger 
tip. 

THE ivory carvings sent to England by Mr. Layard were found 
on their arrival to be crumbling to pieces. Professor Owen sug- 
gested that this was owing to the loss of the albumen, and advised 
boiling in a dilute solution of albumen as aremedy. This treat- 
ment was entirely successf i 

SEASON has an influence on the weight of man. Mr. Milner 
weighed the prisoners in Hull Gaol for five years, and found that 
they regularly increased in weight from April to November, and 
decreased from November to March. The diet was the same all the 
year round, as was also the temperature. 

THERE are in the human voice about nine perfect tones, but 





in construction to the ordinary | 


| 17,592,186,044,415 different sounds. Thus fourteen direct muscles, 
' alone or together, produce 16,383, thirty indirect muscles produce 
| 173,741,823, and all in co-operation produce the above total, inde- 
pendently of different degrees of intensity. 
| THE chemical principle of the sun’s rays is more active rela- 
| tively to heat and light during the spring than at any other 
| period of the year. As summer advances this power diminishes 
and luminous force increases, whilst with the autumn both light 
| and actinism are subdued, but the calorific radiations increased. 


| Ir has been calculated that a ship of 120 guns, length 206ft., 
| breadth 54ft. 6in., and depth 23ft., of 2,605 tons burthen, will be 
| 5gin. deeper in river water than in sea water, this being owing to 
| the difference of the specific gravity of fresh and salt water. 
| This difference is equal to 143 tons 4 cwt., and it takes 24 tons to 
| immerse the ship lin. deeper. 

| Tue density of the Liverpool population is in excess by more 
| than 50 per cent. of that of any other town in the United King- 
| dom, with the exception of Manchester and Glasgow, which only 
| falls 10 per cent. below it. In the borough of Liverpool there are, 
| for instance, 94 persons per acre, while in London the number is 
' 39; Birmingham, 42; Edmburgh (city), 39; Dublin, 32 ; Man- 
chester (city), 80; Glasgow, 85. 

A SCIENTIFIC way of lighting pipes and cigars has been recently 
introduced in Paris under the name of poudre de feu. It consists 
of pyrophorous, which is preserved in a small tin case with a 
| narrow orifice. When a little of this black powder is poured out on 
the end of a cigar, or on the tobacco in a pipe stem, and then 
gently breathed upon, it becomes incandescent, and is in a condi- 
tion to light the said pipe or cigar. 

In homeeopathic medicines at the thirtieth dilution (the ordinary 
one employed by Hahnemann), the original grain, supposing it to 
have been entirely used, would wire a quantity of alcohol 
sufficient to make one hundred and forty billion spherical masses 
extending from limit to limit of Neptune’s orbit, or a quantity 
equal to many hundred — each with a radius extending from 
the earth to the nearest fixed star. 


M. GoLpscuMInt, a distinguished astronomer, has just died in 
Paris, aged a He occupied a room in the Rue de 
l’Ancienne Comédie, and there with a common telescope first took 
observations of the heavens. -We owe to him the discovery of 
several planets, among which are Lutetia, Pomone, Atalante, 
Harmonia, Daphné, &c. He marked on astronomical maps 
several thousand stars which had hitherto escaped the observation 
of men of science, 





MISCELLANEA. 
Tue French steaw-roller, for new seems no nearer London 
. THE new West Pier at Brighton was opened on Saturday with 
iron is winning goldén opinions amongs 
FRODINGHAM iron t those wh~ 
have tried it, especially for wire. 

Styce the spring a thousand ship-carpenters have left Quebec 
for the Western States of America. 

THE Liverpool Town Council have decided to borrow 000 for 
expenditure in building workmen’s houses. gs 

Tue devastation is said to be throughout the entire 
valleys of the Loire, Allier, and o rivers. 

THERE are at present 600 men employed on the embankment 
between Westminster and Waterloo bridges. 

THE traffic receipts of the London General Omnibus Com 
for the week ending October 7, ted to £12,208 19s. 7d, 

A Party of 200 Norwegians who recently arrived at St. Louis, 
Missouri, have been employed by General Fremont on the Pacific 
Railway. 

Messrs. LAIRD Broruers, of Birk have nearly ready for 
launching a twin-screw ironclad, which te said to be the levgnet 
ever built. 

THE Lancet su ts that the Government should make the ex- 
periment of building one or more model villages for the benefit of 
the numerous labourers in its employ. 

One of the rod iron mills of the Warrington Wire Iron Com- 
pany is driven by a band, which, we believe, is a novelty in the 
trade, but it is a thoroughly successful one. 

Srvc the finishing of the harvest work in the south of Ireland, 
emigration from Queenstown to America, which had been almost 
suspended for some time, has resumed its rapid course. 

THE Americans have just launched the Dunderberg, a most ex- 
traordinary new gigantic ironclad ram, with engines of 6,000 horse 
poms, a movable spur of 50ft. long, and a speed of 16 to 18 knots 
an hour. 

THE Hercules plates are of rolled iron, and those of 9in. in 
thickness are the largest ever yet manufactured for an Engli 
ironclad, although plates of 13in. in thickness have been rolled for 
the Russian Government. _ 

On Friday a Local Act was printed, 





ed in the late session, 


authorising a conduit a number of miles in the county of Esse 
to be completed within ten years by the Metropolitan Sewage an: 
Essex Reclamation Company. 

THE construction of the Russo-American telegraph line is rapid] 


icholajewsk simul- 


The line is | carried to 
American sides. The erection of 


eae 
taneously from the Russian an 
the telegraph poles is partly completed. 

Ow Friday afternoon, about half-past three o’clock, a serious 
explosion took place at the main drainage works in course of con- 
struction in the Park-road, Clapham, whereby tnree men employed 
on the works were seriously injured. 

THE French Government has decided to build a large temporary 
hotel near Passy, where travellers belonging to the working classes 
will find, during the Exhibition, comfortable lodgings and refresh- 
ments at moderate prices fixed by a tariff. 

ADDITIONAL machinery of a more powerful description than any 
ever used in the dockyard has recently been set up for planing, 
bending, boring, and otherwise preparing the plates of the Her- 
cules, in readiness for their being bolted to the vessel’s side. 


THE boiler of a donkey-engine at work on board the City of 
Liverpool, loading at the Bramley Moore Dock, Liverpool, for New 
York, exploded on Tuesday, killed five dock labourers em- 
ployed in stowing cargo, and severely wounded several other 
persons, 

A LeeaL Acts passed in the ‘late session, has just been printed, 
for the purification of the river Thames by the diversion therefrom 
of the sewage of Oxford, Reading, Kingston, Richmond, Twicken- 
ham, Isleworth, and Brentford, and for the collection and utiliza- 
tion of the sewage, 


Mr. RENNIE’s patent dock at Cartagena was recently employed 
in the repair of a man-of-war, the Alceda. On the completion of 
the ship’s repairs the dock was sunk in less than an hour, so as to 
allow the vessel to float out, and in four hours more the dock was 
again pumped dry, and raised. 

SEVERAL hundred tons of the 9in., 6in., and other descriptions 
of armour-plates have been received at Chatham from the esta- 
blishment of Messrs. John Brown and Co., Sheffield, to be used in 
plating the iron-clad frigate Hercules, twelve, 1,200-horse power, 
under construction at the dockyard. 


THERE is a considerable improvement in the iron trade through- 
out South Yorkshire, and at several of the largest establishments 
some good orders have come to hand from America, Canada, and 
the North of Europe, for bars, rails, hoops, and sheets. Bessemer 
steel is also in good demand, and the quantity made is much 
larger than at any previous period. 


Some ten days since the Channel squadron was ordered to the 
westward ‘‘ to look out for bad weather,” and soon found what it 
sought. The naval intelligence is swollen with accounts of the 
arrival at various Channel ports of lame ducks in the shape of 
crippled ironclads, which went forth so gaily and confidently last 
week to defy the elements, and are crawling back seriously the 
worse for the encounter. 


AN extraordinary general meeting of the Great Eastern Steam- 
ship Company was held on Tuesday, to decide on the steps to be 
taken with respect to the 2,500 shares in the Anglo-American Tele- 
graph Company (Limited), and the £70,000 ordinary stock of the 
Atlantic Telegraph Company, to which the company was entitled, 
and it was resolved to divide the whole, except a small rest, 
amongst the shareholders. 


At the weekly meeting of the Board of Works on Friday seven 
tenders for the construction of No. 3 contract of the Thames 
Embankment, from the Temple to Blackfriars Bridge, were opened. 
That of Messrs. Hill and Keddle was =~, T. Pearson, 
£265,000 ; Hiscock and Williams, £344,700; Brassey and Co., 
£305,060; A. W. Ritson, £239,000; Jos, Thackeray, £320,000; 
William Webster, £268,000. 

THE report of the directors of the Imperial Gas Company states 
that the receipts for the half year are sufficient to maintain the 
ordinary dividend of 10 per cent., and leave a balance of £729. 
Fhe board et that their endeavours to obtain from Parliament 
means to fulfil public obligations were only partially successful, 
owing to objections raised in the House of Commons to the erec- 
tion of works at Bow, as being near Victoria Park. 


OnE of those outrages for which Sheffield is so notorious took 
place on Monday. A man named Fearneyhough withdrew some 
twelve months ago from the Saw-grinders’ Union, and on Monday 
morning his house was blown up Seessention Fortunately no 
one was injured, though there were seven persons in the house. 
The pe tors or the instigators of the outrage are not known, 
but in the town no doubt seems to be felt as to its origin. 


A RATHER amusing advertisement, says the Bombay Builder, 
has appeared in our daily contemporaries lately, to the effect that 
tenders would be received from *‘ persons willing to supply 33 to 
4 miles of light contractors’ rails fost. per yard) and a propor- 
tionate quantity of light railway truck wheels.” It would be most 
interesting to know the rule by which it may be ascertained what 
number of truck wheels is proportionate to a given length of rails, 
Se Re a ee base his tender 

ereon. 
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. two or more with the rivets breaking joint, as shown } angle irons and web so as not to be in the same line with those 
STRAINS UPON WROUGHT IRONWORK. to the right of Fig. 18. Rimpoying the tne notato, the connecting the angle irons and flanges, is equal to half 
tage 37 cr iThe won cesuimndl cos hing ths tne MB; ts tho ight | Senge vivets--hae ls tenes compotiig Gas psn atl englotiche— 

In addition to example given at the close of our last | 2 d) ¢. nett area along e to the right . 
ee congees Cueee te caceectlesh-oiobndcun expend of will be, putting p to equal the pitch of the rivets— is.as represented by the line M, M (see Fig. 14), the web’s rivets, 
in the equation A = A, were fulfilled in practice, another occurs | which, it must be remembered, is measured from by which are meant those the sides of the: hori- 
in the case of rails. A rail of the shape known as “ contractors’ | centre to centre of the rivets—and y to equal the distance from zontal angle irons to the vertical plate or web, and shown in 
” which is fastened by hook-headed spikes to the sleepers, the centre of each row of rivets to the edge of the plate, | Figs. 15 and 16, can be disposed without causing any further 
or a double-headed rail keyed into chairs, are beth instances 13 diminution in the value of the nett sectional area already 
where the gross and nett area are equal to oneanother. The joints A= | (2y + v~ }@—2y)%+ (2) j—s4){ t; | caleulated. When, however, the flange rivets break it, in 
of course form an exception. The value of having the sectional 2 reality, d upon the amount of their pitch whether this 
area intact was demonstrated by the results of some experi- | As both y and b would be known quantities, make (b — 2 y) = r | “vantage can be obtained. In Fig. 16 the lines A, A, B, B, 
ments to which we drew ne. in por erage: rn and the equation may be simplified as follows :— FIG 16 ; arene uae 
Vi oles . 
weeks ago. It was proved that the bridge having B a oe 
sectional area of 


in the bore no en regarding its ultimate 
strength, with others of a different section. For many reasons 
we do not consider the experiments respecting this particular 
form to be reliable, but at the same time there is no doubt that 
they would not bear the same strain as the double-headed rail of 
equal sectional area. Weshall follow, in the investigation of this 
important sub-division of our subject, viz., the gross and nett area, 
the same course we have hitherto adopted, and shall proceed 
from the simplest to examples of a more complicated nature. 
Let Fig. 12 represent 

Fic .j2 a portion of a bar or 
plate, and let its breadth 
be called }, and its thick- 
ness ¢ ; its gross sectional 
area will then be A = bt. 
If the section of the bar 
were everywhere equal 
to b t, and it were broken 
by a gradually increasing 
strain, it would fracture 
in the direction of, or along the line V, V, and we should 
have A = A,;. It may be laid down as a rule that if any 
piece of iron, pierced by a number of holes disposed in any 
manner whatever relatively to one another, be strained to the 
breaking point, the line along which the fracture will take place 
will be the line of minimum sectional area. It is of no conse- 
quence whether this line is straight or zigzag, the strain will find 
it out and fracture the plate along its course. Returning to 
Fig. 12, let a hole be made at the centre of the bar; it is evident 
that upon the bar or plate being subjected to a uniform breaking 
strain, the line W, W, will be the line of fracture. The area 
available for calculation is, therefore, no longer represented by 
A=A,=bt. Putting dfor the diameter ofthe hole, we shall have 
A, = (6—d)t. The difference between the gross and nett area 
. or (A— A) = bt— (6—ad t=dt. If L be the whole 
length of the bar the total loss of metal incurred by the 
necessity of piercing the hole is equal to Ldt. There is one 
important condition, which has been altogether overlooked, to be 
borne in mind respecting the assumption that the breaking 
strain will always occur along the line of minimum section, upon 
the due fulfilment of which depends the truth of the assump- 
tion. The condition is that the strain should be uniformly 
distributed over the breaking area, and act upon all points of it 
simultaneously. Should it not do so, but act with greater force 
upon one part of the plate than upon another, the plate will 
have an incipient fracture at that point, and ultimately break 
per saltum, or piecemeal. It is manifest that the preliminary 
crack or fracture might, from the faulty disposition of the 
weight, occur at a part of the plate or bar where the sectional 
area was far from being the minimum—f might be the maximum, 
perhaps, but in consequence of a part of it breaking first the 
remainder would be less than the minimum section, and would 
not be able to withstand the strain brought upon it. The result, 
however, would be that the line of fracture would not be in the 
direction of the minimum sectional area. For instance, it is 
perfectly easy to understand that, in Fig. 12,a strain could be 
brought upon the plate in an unequal manner so as to 
cause it to fracture along the line V, V, instead of W, W. If a 
plate having holes in it were experimented upon by disposing 
a weight unequally, so as to cause an incipient fracture at a part 
of its maximum sectional area, and the weight afterwards with- 
drawn, it would be found, on replacing the weight so as to act 
uniformly over the plate, that it would fracture, not in the line 
of the minimum area, as it would have done had it been so dis- 
posed in the first instance, but in that of the previously 
weakened line. Too much stress cannot be laid upon thi 
point, and it must never be forgotten that a bar or plate is not 
doing its duty merely because it bears a certain strain—it only 
actually fulfils its duty when every portion of it, every individual 
fibre, is contributing towards the resistance of the strain brought 
upon the whole mass. 

There is no theoretical condition so frequently violated and 
neglected in practice as the one just alluded to. Many engineers 
imagine that it is quite sufficient to rivet a couple of angle irons 
to some inclined bars to constitute a lattice or trellis beam, and 
if it is strong enough to bear without any tensile deflection a 
certain multiple of its ordinary load, their satisfaction is complete. 
There are hundreds of similar examples existing in which there 
is not the slightest attempt at a correct distribution of the 
strain, a corresponding proportion of parts, or an economy of 
material. We have seen girders, large and small, designed in this 
unscientific manner, and costing more than double what they 
ought todo. Were an excessive price the only evil there would 
not be so much to complain of, provided those who pay are 
satisfied with their bargain ; but it frequently occurs from a want 
of knowledge how to proportion the various parts, that some 
particular part is a great deal too weak, and when a severe local 
strain is brought upon it, as a matter of course it gives way, and 
brings the whole structure along with it. Instanees of the fall 
of station roofs and bridges from this cause are, unfortunately, 
far commoner occurrences than they ought to be. Having dis- 
posed of the case where only one hole or one rivet is inserted in 
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fracture, let us 
examine the Cc 
uext simplest, 
in Fig. 13, 
which _repre- 
sentsaplanand 

rivets may be disposed in one of two ways—either as 
shown on the left of the line C, D, or on the right. The 
latter is the preferable method, as will be seen; in other 
words, always make the rivets break joint, as the strain 
is better distributed thereby over the surface of the washes. 
It is a mistake to su that any greater facility is 

in the punching, drilling, i 


Vv 


= 








@-———1-6-4--—~¢ 





Vv 





- 


° 
Broo —--— OF =-* 
OTB 








r 


4-——-4-0-—0-}----4 





c 


section of two 
plates _rivet- 
ted 
or rivetting processes by using 
the former:arrangement,; it is quite as easy to ri 





re {ay+v¥—(x + #) —24)} t. 


The value of ¢ is the thickness of the two plates, or total thick- 
ness of metal rivetted q 

To demonstrate the amount of nett area gained by this method 
of disposing the rivets, let us take an example:—Make the 
plates each Qin. by }in.; let the pitch of the rivets, whose 
diameter is lin., be 6in. or 3in. alternate pitch, and let y = 2in. ; 
then r will equal 5in. Applying our two equations, we shall 
have, in the first instance, where the rivets are arranged as 
shown to the left of the line c, c (see Fig. 13) A, = 7 square 
inches, and in the case where the rivets break joints Ai= 7°83 
square inches, thus giving nearly an additional square inch of 
sectional area available for calculation. By increasing the pitch 
of the rivets we also increase the value of that part of the equa- 
tion under the radix, and therefore, ceteris paribus, increase the 
value of A;. The pitch of rivets for girder work cannot well be 
less than 4in., or greater than 8in., on the assumption that they 
break joint. If they are placed in the manner shown by the 
line T, T ( see Fig. 13), the pitch ought not to be less that Sin. 
or greater than din. A 4in. pitch, or 8in. when the rivets break 
joint, is the one we generally use. In boiler work their centres 
are generally about 2in., or even ljin. apart. The limit of 
extension in the pitch of the rivets when breaking joint, so far 
as any gain in the sectional area is concerned, is reached when 


v (+7) => O—») 


for it is evident that when this takes place the fracture would 
have a tendency to follow the course of the line N, N, in Fig. 18, 
and if the value of p became excessive, rupture would occur in 
this direction. 

In Fig. 14, representing the plan of the inside of a portion of 
the flange of a box girder, the lines D, D, E, E, divide the figure 
into three parts, in each of which a different arrangement of the 
rivets prevails. Whenever the rivets are disposed as shown by 
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the line M, M, putting n to represent their number, the 
sectional area available for calculation, we shall always have 
Ai = (6—nd)t. Any value may be attached to n, and also to 
t, which is always equal to the total thickness of the plates 
rivetted together. In the part of the figure comprised between the 
lines D, D, and E, E, the line of fracture is shown by the course 
of the line P, P, and we shall proceed to find the advantage 
gained by this disposition of the rivets. Employing the same 
notation we find:— 


A= {ay + v~ (@—2y) 24 F) —nafe 


If we assign to} a value of 24in., and make n = 4, as in the figure, 
d = jin., and t = lin., y = ljin., and p = 8in., we have for the 
line of fracture through M, M, a nett sectional area of A; = 21-1 
square inches. When the rivets are disposed as shown by the 
line P, P, the value of A, becomes equal to 22°1 square inches, 
thus giving a square inch of additional section, which is equiva- 
lent to five tons additional weight per square inch of flange. A 
glance at the diagram will suffice to demonstrate that every rivet 
along the line M, M, is situated in the same line in the breadth 
of the plate, while only every alternate rivet is so disposed along 
the line P, P. The rivets in the line 8, S, are so arranged that 
only one presents itself in the same straight line across the 
breadth of the plate, and the value for the nett area, when they 
are so disposed, will be:— 


Avs }2y+ y~(@—29)*+ ap +#)—nale 


Substituting the above values and reducing, we have A, = 21°8 
square inches. Theoretically speaking, it therefore matters very 
little whether the rivets are di along the line P, P, or 
S, 8S, but in practice it is preferable to arrange them as shown 
by P, P. The points where the plates are to be drilled or 
punched, as the case may be, are more readily marked off, and 
the execution of the oak is thereby facilitated. In Fig. 15 is 
shown the section of Fig. 14, but it 
must be borne in mind that the equa 
tions for A,, are confined in the example 
to the sectional area of the plates. An 
angle iron, by reason of one of its sides 
being at right angles to the other, 
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te or bar whose substance or metal is all in one plane. 
There is always a slight thickening of metal at the angle or corners 
of all those ae < iron having — or — opposes 
very energeti transmission of rupture one portion 
of tao material t another not situated in the same plane. At 
the same time, notwithstanding the additional resistance afforded 
the different sections of iron in comparison with plain bar 
te, yet whenever two holes in an dete tien et ohio eosin 
are in the same line square across thesection they must both be 
deducted in aed ; 








ment of the flange 
; sat rivets, indicated by 
the line M, M, in . 14, that, practically ing, the plates 
are no more liable to re along that line inane the lines 
P, P, 8, 8, although the latter certainly give a greater sectional 
area, and consequently more material to be destroyed. There 
is no question about the theory on this point, and the im- 
portance to be attached to the practical view de upon the 
pitch given to the rivets. It is manifest that if the pitch is so 
small as to occasion but a very trifling difference in the length of 
the lines M, M, and P, P, or 8, 8, there is practically, except for 
the more equable distribution of strain over the plates—a point 
in itself worth making the alteration for—v little, if any, 
advantage obtained, as the plates would break indifferently along 
either line of fracture. We shall return to this portion of our 
subject when treating of joints, in which the method of disposing 
the rivets constitutes the whole value of the joint. Since the 
strength of every compound structure is altogether dependent 
upon that of the connections of its component parts, it is 
especially requisite that they should be made in the best manner, 
and proportioned so as to be equally strong throughout, The 
joints in girder work are, as a rule, the most carelessly and un- 
scientifically constructed portions of the whole design. 

The manner in which the nett area of plates and bars is 
obtained, applies equally to other sections, as most of these, 
although apparently of a complicated form, admit of a ready 
reduction to a more simple one. Commencing with the angle 
iron section—the best known, most generally used, and ee 
girders of moderate span, a very convenient form for the compres- 
sion bars—our young readers will do well to remember that the 
dimensions of angle irons are always measured outside the 
section, or, as it is called, from “ out to out.” Thus the measure- 
ments are represented in Fig. 17 by the 
letters J and J;, in an angle iron 3in. by 3in. Fic WJ. 
by 4in., would have a value of 3in. for each 
side / andj; Angle irons are sometimes 
defined by simple linear dimensions, and 
the thickness, or rather the product, of ' 
the linear dimensions and the thickness ¥ 
represented at so much per foot run. 

For example, an angle iron may be defined as n” x m” at x 
pounds per foot run. The former method of definition is 
infinitely preferable, and also, it might be said, universally 
employed, it being a very rare circumstance to meet with the 
latter description in working drawings. Referring to Fig. 17, 
we may imagine the angle iron having its vertical side /, turned 
back into the same plane as the y torte rib J. It will 
be thus vertically reduced to a plain bar section. As the thick- 
ness of J and J; is uniform, the breadth of the bar will be 
equal to (/ + 1, — ¢), and its sectional area is precisely identical 
with that of the angle iron it replaces. The gross sectional area 
of the angle iron is, therefore, equal to (J + 1, — ¢t)t. The 
weight of the angle irons, in taking out the estimate of a bridge 
or other design, may be very readily obtained as follows :— 
Every engineer's pocket-book has a label of the weights per foot 
run of plain bar iron of various scantlings, and therefore all that. 
is necessary to do to obtain the weight of any angle iron is to 
look for that of a bar having the same thickness and a breadth 
equal to the of the sides of the’angle iron minus its thick- 
ness.* If the weight of an angleiron 2}in. by 2}in. by 4in. were re- 
quired, it is equivalent to that of a bar having a sectional area of 
4}in. by fin. Although this would theoretically give a correct 
weight for the angle, yet, in practice, it would be a trifle too 

Owing to the thickening of metal, inseparable from the 
rolling process, which occurs at the inside angle of the section, 
the actual weight always comes out a little more. Moreover, as 
it is only fair to the contractor to give any slight excess over 
and above the calculated quantities and weights, the weight of 
an angle iron should be deduced froma sectional area of (/ + i) t, 
consequently, an iron 8in. by 3in. by }in. should be reckoned 
equivalent in weight to that of a bar 6in. by fin. The gross 
sectional area must, however, be calculated from the former 
equation A= ( + i— #)t. When the angle iron is equal 
sided 1 = li, the formula becomes A = (2/ — ¢)t. Where 
angle irons are used for connecting the webs and flanges of 
girders, whether of the lattice or plate form, one side is usually 
longer than the other, and commonly exceeds it by the 
value of ¢; in such instances, making/,= 1 + t, we have 
A=2/t. The formula for the nett sectional area of an angle 


iron will be A, = 1+@i—)—nal ¢; m, representing a6 
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exceptional cases will arise where the engineer is fully warranted 
in using that section which will most adequately, and perhaps 
alone satisfy the theoretical requirement of his design, there is 
no doubt ; at the same time it is a very common circumstance 
to witness expensive and unusual sections of iron introduced 
where not the slightest necessity exists for their peculiar form 
being selected. This may result partly from a carelessness in the 
designer respecting the economical construction of his design, 
and partly or altogether from a practical ignorance of the 
sections in common use and always to be found in the market. 
The rolling branch of our iron manufacture has made so great a 
progress that it must be a very extraordinary design that cannot 
be constructed with the sections to be obtained without special 
rolling, or even rolling toorder. A designer frequently becomes 
completely énteté upon this point, and fancies that no other but 
the pertesie section he has selected will answer the purpose. 
We have known of designs being executed at a much greater 
expense than necessary from this very cause. Some idea of the 
state to which rolling angle iron has arrived may be gained from 
the fact that the L-iron, 34 x 34 x 4, can be had up to forty feet 
in length without extra charge. 

We have some remarks to make respecting the nett areas of 
some of the other sections of iron, including the rolled joist or 
solid beam, and shall then pass on to a consideration of the 
strains upon horizontal girders. The size of the beams, which 
are now rolled in one solid piece, is another instance of the truth 
of our statement respecting the perfection of our rolling process. 
We have notbing in the present instance to say regarding their 
strength or quality, but confine ourselves merely to the large 
amount of sectional area they possess. 








PUBLIC WORKS OF ITALY. 

So long as water communication was the only means of travel- 
ling, the Italian peninsula, with its extended sea-board, was the 
most easily accessible of all countries in Europe. Within the 
last century, however, when roads were more made use of and 
were found safer and more constantly available, Italy has become 
in a great measure isolated from the rest of the world; hemmed 
in by gigantic Alps from the Mediterranean to the Adriatic, 
the difficulties of approach are immense. And although there 
are now good roads over the Mont Cenis pass, as well as along 
the coast between Nice and Liguria, over the Simplon, the St. 
Bernardino, the Splughen, &c., the chain of rapid communication 
is interrupted on every side by want of proper means of transit. 
The railroads which are made in Italy and the network of Italian 
lines have yet to be united with those of the rest of Europe, 
both in order that we may be put into regular and uninterrupted 
relations with that lovely land, and that the great countries on 
the north of the Alps may have easy access to a harbour on the 
Mediterranean. 

The railroad now being made along th coast of the Mediter- 
ranean will always possess a certain importance when the many 
great difficulties with which it has to contend are overcome, 
because it will effect a communication with the railways of Italy 
and those of the South of France. 

Next in order comes the line by the Mont Cenis, Its neces- 
sity is incontestable, as it will establish a through railway either 
over or under the Alps between England, the North of France, 
some part of Switzerland, and the network of Italian lines. 

The Simplon follows in order, but it would mainly benefit 
Switzerland, which might be better served by other lines, and the 
cost of its construction and the difficulties to be overcome would 
be immense. 

The St. Gothard line has several advantages in its favour. It 
would lead on the Italian side by the Lago Maggiore. The ground 
is favourable for engineering works between Novara and Biasca, 
or even between Como arid Biasca, but between Biasca and Faido 
the Valley of the Tessin assumes a savage character. Very large 
sums and immensely heavy works will scarcely suffice even to 
make a tolerable line where it is necessary to have an excellent 
international intercommunication of the deepest interest to the 
whole of Europe. 

The Luckmanier pass seems incontestably the best suited for 
a great through railroad, as the valleys on both the German and 
Italian sides of the mountain appear designed by nature for 
effecting an easy and always available road by which the Alps 
may be traversed at great speed and without risk of the traflic 
being interrupted or impeded either in winter or summer. 

The Splughen is surrounded with difficulties. The whole 
route is at variance with the conditions of success for a great 
railroad. The district from Colico as far as the Splughen is but 
slightly civilised. The town of Chiavenna is perhaps the dirtiest 
in the world. The valley leading thence to the mountain is little 
better than an immense ravine. It is a species of gorge, where 
there is hardly space for the water of the torrent and the present 
road. On the Swiss side, the Via Mala is worse still; here, in 
truth, one ought never to dream of making a railway unless this 
happened to be the only passage between the heart of Europe 
and the Italian shores. 

The line proposed by the Septimer is no better, for it has to 
fraverse an immense distance before reaching the mountain. 
The Valley of Bregaglia, through which this line would have to 
run, is narrow, confined, and rises far too rapidly, but after pass- 
ing the Septimer the difficulties would be greater than ever, for 
the Valley of the Albula 1s at certain points almost insufficient 
for the quantity of water it receives, and it frequently overflows 
its bank, causing land slips and great destruction, but in addition 
to all this it would join the line of the Splughen at Thusis, and 
there it also would have to pass the Via Mala and would have 
various difficulties to contend with, especially at the confluence of 
the Hinter and Vorder-Rhine at Reichenau. 

The question of gradients has also to be taken into considera- 


is just an English mile of solid rock standing up vertically over 
the top of it at the culminating ridge of the Mont Frejus, where 


Communication between Germany and Italy is not in so for 


ward a state. But a commission has made a long report, 


the line passes. It will be finished, however, in the course of | putting aside the Simplon, the Splughen, and other passes, re- 


time, because it is being made at the united expense of the 
French and Italian Governments, and with time and money every 
engineering difficulty can be overcome. The Mont Cenis Railroad 
over the mountain will be finished long before the tunnel. It is 
estimated to cost £375,000. In time this route will become the 
high road between England and India. 


serving only for further consideration the St. Gothard, the 
St. Bernardino, and four modifications of the Great Luckmanier 
route, which seems to have more advantages than any other. 
The table annexed, showing those six projects to connect 
Bellinzona with Coire, shows the following facts and figures as 
stated and estimated by eminently capable engineers :— 




















Table showing length of proposed lines into Italy, with estimated cost of construction, expenses of working, interest on capital, &c., calcu- 
lated on the same basis for the four projects over the Luckmanier for the line over the St. Gothard and that over the St. Bernardino. 
| Length of reaches. 
and. -|Length of} Enti I f capital Cost of “oan” 
nd. o ntire nterest of cap! o or cost of 
Names of proposed lines. Bey 9 m In the | principal | length of Cost A gaara required working the working toge- 
lain with mountain | tunnel. line. , at 6 per cent. line. ther with 
P easy | districts interest. 
gradients. ee 
Miles, Miles Miles. Miles. English money. | English money. | English money. | English money . 
5 (by St. Maria { With short tannel) 39 60 3} 1025 £2,540,336 £152,420 
& (by st. 3 ont ama } 540, £121,008 £273,428 
gs With long tunnel and 
Fs by St. Maria easy gradients. 394 48 9 964 £3,040,336 £182,420 £110,961 £293,381 
5 (by Cristina Valley .. .. «. 394 39} 8} 863 £3, 147,528 £188,851 £97,666 £286,517 
St. Gothard eo ce 08 ce ce ce 19} 4l 10 70} £3,440,000 £206,400 £86,616 £293,016 
Mt, TIN a6) cc) 66 ce. ce 08 10g 66 43 82 £3,822,696 £229,352 £108,556 £337,918 
Luckmanier by Greina .. 20 42} 74 | 69 £3,496, 588 £209,795 £85,496 £295,291 























From this and the distances given below, it will be seen, I 
think, that the Luckmanier is the best for a line over the moun- 
tain, and if a long tunnel line he decided on that the Greina is 
the best of all. 


metres; Omegna to Gravellona, 6,000 metres; Gravellona to Fondo 
Toce, 6,250 metres; Fondo Toce to Intra, 5,750 metres; Intra to 
Rio di Cannero, 13,000 metres; Rio di Cannero to Cannobbio, 
5,100 metres; Cannobbio to Valmara, 6,000 metres; Valmara to 


The distance between the Mediterranean and the shores | Locarno, 9,500 metres; Locarno to Biasca, 41,000 metres; Biasca 
of the Lake of Constance are given in comparison below: to Prugiasco, 12,300 metres; Prugiasco to Sumyix, 42,600 metres; 
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tion, for great speed will be required on whichever line is adopted 
This, however, will be considered in another article at a future 
time. 

What is called the Cornicé Road will never be a great inter- 
national line, for it would be a great detour for English or Ger- 
man, or even a great portion of the French traffic to go by it. 
The Mont Cenis Railway, on the other hand, is far more impor- 
tant. It will cross the Alps from St. Michel, in Savoy, to Susa, 
in Piedmont, a distance of about fifty miles only, to be made to 
connect the French railway, which now reaches as far as St. 
Michel, with the Italian trunk line, which is complete on the south 
side of the Alps and in working order as far as Susa, and when 
either the tunnel or the Mont Cenis Railway is finished it will 
make a through railway communication of about 1,400 miles 
from Calais to the South of Italy, thus effecting for the benefit 
of England, France, and a portion of Switzerland, a direct com- 
munication with India and the East generally. The splendid 
tunnel, which will be upwards of eight miles in length, is more 
than a third completed, but as it progresses the want of air is pain- 


fully felt and has to be supplied artificially, because the tunnel 
can only be worked from the ends, no shafts being possible, 
the mountain towering up so rapidly and so loftily above it—there 











—Genoa to Lake Constance by Mont Cenis, 507 English miles; 
by the Simplon, 302; by the St. Gothard, 335; by the Luck- 
manier, 296; by the Splughen, 310. 

The best line would be by the following route:—Genoa to 
Novara, 141,000 metres; Novara to Momo, 14,500 metres; Momo 
to Borgomanero, 15,550 metres; Borgomanero to Omegna, 20,600 
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Sumvix to Truns, 7,000 metres; Truns to Coire, 45,300 metres; 
Coire to Sargans, 22,000 metres; to Rorschach, 65,000 
metres; being a total of 478,450 metres, equal to 296 miles from 
Genoa to the Lake of Constance by the Greina route. 

The Brenner and Semmering are not spoken of, for they would 
communicate with the Adriatic. 








SoutH KEnsincton MusruM.—Visitors during the week ending 
6th October, 1866:—On Monday, Tuesday, and Saturday, free 
from 10 a.m. to 10 i. 13,199; on Wednesday, Thursday, and 
Hr | (admission 6d.), from 10 am. till 5 p.m. 1,652; total, 
14,851. Average of —s week in former years, 12,701. 
Total from the opening of the Museum, 6,345,493. 

THE TIN-PLATE TRADE.—The quarterly meeting of the trade 
was held at Gloucester on Wednesday, Mr. Woodruffe in the 
chair. Upwards of twenty makers were either present or repre- 
sented ; and among the buyers who attended were Messrs. Nash 
and Co., Liverpool ; i m and Co., New York; and Whitti- 
more and Co., Liverpool. From the discussion that took place it 
appeared that the present position of the trade is, upon the 





whole, a satisfactory one, makers being well supplied with orders, 
and future prospects are decidedly encouraging. American 
pouring in freely; in fact, the demand from that 
quarter is so brisk that manufacturers are unable to enter into 
engagements and deliver within the specified time. The home 
inquiry is tolerably good, taking into consideration the severe 
monetary crisis which the country has just passed through. 
These circumstances, it was considered, fully justified an advance 
on former quotations; but as the shipping season to many 
markets is about closing for the winter mon it was thought 
advisable to fix prices the same as before, viz., Charcoal I.C. 32s. 
per box free on at ——s and other qualities in propor- 
tion, and a resolution to that effect was carried unanim 3 
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DIAGRAMS OF BLOWING ENGINES. 
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windfall valve ‘ high speeds, d annular | Suspend a pewter ice white silk thread so as to in-, 
BLOWING ENGINES. sliding valves = ay bat up to the Present time sulate it, connect the Pontaide with the knob of a leaf 
THE blowing engines made early in the present century were | these valves have, upon the whole, to give as much satisfac- electroscope; charge a ball 
principally of the clase known as beam-catch pin engines, and a m aa the old valve. ‘The defect of the beam system resided not i A, oS a ae 
proportion of thirty nominal horse-power was generally allowed | in the valv + in the arrangemen' rts rendered necessary thre ring 
nace amall i with those beam, and the failure of nigh speed direct-action inside of the pail without touch- 
See, San ene ee of the | Py ines ie not to be attributed to the direct action, but to the too ing. The gold leaves diverge 


present day. The great increase in size of modern furnaces has 
made it necessary to improve the construction and augment the 
power of blowing engines, in order to adapt them to the increased 
work required of them. The principal objections to the old beam- 
catch pin engine lay in the unsteadiness of its action, which 
affected the blast injuriously; much space was also wasted in the 
cylinders, as the piston did not«work full stroke. The catch pins 
attached to each end of the beam were for the protection of the ends 
of the cylinders, and in starting the engine to work it was always 
necessary that the engineer should te the steam, so that the 
catch pins should not touch the spring beams. In eereg sr o 
this defective mechanical arrangement for controlling the length of 
stroke, it was necessary to allow a considerable clearance at the 
ends of the cylinders in order to prevent, as much as possible, the 
—— striking them. On the other hand, if the pressure in the 

ilers decreased, the stroke of pistons wo decrease, and 
thus augment the loss at the ends of the cylinders. Again, there 
was the loss of power required to ov the inertia of the 
beam, &c., about thirty times per minute, thus causing a diminu- 
tion of speed at the commencement of each half stroke, which, as 
before-mentioned, caused corresponding unsteadi f blast. Many 
mechanical expedients were adopted in order to secure greater uni- 
formity of blast. The length of stroke was greatly increased, which 
tended to mitigate the defect, as the changes of motion would not occur 
so rapidly. Still, as a further remedy, recourse was had to the 
system of regulating the speed and controlling the stroke of the 
piston by means of the crank and fly-wheel. Now in order to do 
this it was necess to convert the rectilinear into rotary 
motion. Several engines were altered by attaching a ting 
rod to a gudgeon fixed in the heam half way between the main and 
end centre, the crank being one-fourth the length of the stroke of 
piston. This was found to secure a considerable improvement in 
steadiness of blast besides ensuring the traverse of the pistons to 
the ends of the cylinders. The clearance being thus reduced to 
the minimum a great saving in fuel was effected. But it was soon 
found that an objectionable t of friction ensued from the 
shortness of the crank, which caused the crank pin to work hot, 
and the strain being so dead upon the centres, the foundations were 
lifted and destroyed, or the holding down bolts broken. The cause 
of this is obvious, inasmuch as double the momentum of the steam 
piston was thrown upon the crank pins until the blast piston had 
travelled far enough to bring up the density of the blast, which 
would then take up the power of the steam piston and relieve the 
crank arms of the undue strain which was inevitable because the 
steam piston ‘“‘through the beam” had a double leverage on 
the crank arm. Many cases may be cited of engines on this 
principle working with all the disadvantages we have attributed 
to the short crank. From this cause we have seen the gibs 
and cotters of the connecting rods sheared clean off, although made 
solely strong, and wrought iron connecting rods, 7i:f. diameter, 
bent. In one instance six crank pins were broken in twelve 
months, and two fly-wheel shafts; in another the foundations 
were lifted and the holding-down bolts broken. After this the 
steam valves of the engine in question were made to open more 
gently, and by Lae. in new foundations of immense strength 
the machinery worked without actually breaking down; but still 
the duty ormed was not at all commensurate with blowing 
only four furnaces instead of six. Many modifications were made 
in this class of engines in order to remedy the defects alluded to. 
* being we ti - es cranks were mg > - of these 
efforts made were directed to improving the mode of connecting 
the fly-wheel with the beam. PThe » Read « on the o ite 
page will pretty accurately indicate the order in which different 
arrangements were introduced. Nos. 1 and 2 have already been 
noticed; No. 3 may be considered of the same class as No. 2, for 
although the crank is longer still it has a heavy duty to perform, 
inasmuch as for every ton of dead weight of engine which requires 
balancing a strain of two tons is thrown on the crank arm. In 
order to make these engines work at all it was necessary to add a 
second or counter beam, with a balance weight at one end, and the 
other attached by # ting rod to the engine beam, thereby 
removing much of the dead weight from the crank arm. 

No. 4, as is the working efficiency, was found to be 
decidedly superior to Nos. 2.and 3. First, it was well balanced, 
and therefore the crank pin worked cool, while the speed was 
regular, but it added to the first vost and complication of the 
engine; in addition to which it is found that the moisture, steam, 
&c., is carried into the blowing cylinder, as the hot rod, which con- 
nects the steam and blowing pistons, worked through the blowing 
cylinder cover and carried the moisture, &c., with it. In some 
instances the blowing cylinder bottoms are covered an inch or two 
thick with grease and dirt collected there. In addition to this 
there is the difficulty of getting the blowing piston out of its 
place in case of breakage, or when repairs are requi seeing 
— _ blowing cylinder forms the base and carries the steam 
cylinder. 

In No. 5, the engine is well balanced, but differs from No. 4, inas- 
much as the steam cylinder occupies one end of the beam, the crank 
and blowing cylinder the other. The conveyance of power to the 
blast cylinder is very indirect, as it not only passes through the beam 
but also through two long rods which are attached to the piston rod 
cross-head at the lower end and to the beam gudgeon at the other. 
The connecting rod and crank working between these give 
motion to the fly-wheel. The blowing cylinder, too, is in a very 
inconvenient position and requires very deep foundations. No. 6 
is another modification intended to avoid the defects of the 
blowing cylinder arrangements in No. 4. The steam cylinder is 
at one, and the blowing cylinder at the other end of the beam. 
The crank is worked from the end of the beam, which is lengthened 
out and turned upward. This well-known arrangement is known 
as the ‘“‘horse-head beam.” In this case the connecting rod is 
made to span over the steam cylinder, which necessarily increases 
the length and cost of the engine-house, and is altogether a very 
costly affair. it is, in fact, the old catch-pin engine with the 
addition of connecting rod and fly-wheel. 

Now it is evident that notwithstanding all the efforts made the 
 omnnage cause of the inefficiency of these engines remains ; the 

m and its appendages are left nearly intact. Antiquated 
though it be, still this old friend has its admirers, and perhaps 
will continue to have them until competition, time, and experi- 
- a worked their way and overcome the prejudices of the old 

ool. 

There is nothing new in the principle of direct-acting blowing 
engines. There are many now working on this principle with 
more or less success. One of the first of this class of engines 
(Slade’s patent) ever erected was used at Russell’s Hall Works, 
near Du 7. It worked horizontally, that is to say, it had an 
annular sliding valve, invented to work at a high velocity, doubt- 
less with the view of superseding and over ing the insuperable 
difficulty of working the ordinary windfall valves at quick speed. 
The friction of this engine was so great, however, that it only 
worked for a very short period. Since that time it has been 
improved, and made to work vertically with better success. This 
type of engine is now in disfavour, principally in consequence of 
the partial vacuum caused by a pans} aoe traverse of the annular 
sliding valve and great consumption of steam. There are other 
quick-action direct-acting engines working witha multiplicity of ball 
valves of india-rubber or gutta-percha, some of which have given 
very indifferent results. 

In introducing direct-acting blowi aim short strokes 
and high velocities were at first adopted, with results which did 
much to retard the adoption of a really excellent system. The 























great speed adopted. Had makers contented themselves with 
suppressing the beam, leaving the speeds and valves as before, 
the result would have been very different. The test of practical 
experience proves that high piston speed—or, more prop rly, 
rapidity of reciprocation, is unsuitable to the action of the valves 
of the blowing cylinder, and however well adapted to the steam 
engine, per se, is not at all suitable to blast engines. It has been 
urged that the old-fashioned windfall valve requires too much 
space for its action, and, therefore, that blast is wasted in passages 
and valve boxes. But the best authorities believe that this loss is 
more founded on fancy than on fact, for when contrasted with 
either the annular or ~~ other valve in practical use, it will be 
found equally economical in this respect. As regards cost of 
maintenance, a set of valves will last for years, if well made. 
Direct- engines should be carefully designed to permit the use 
of the condenser, not quite so easy a matter as may appear at first 
sight. In our next impression we hope to illustrate a -acting 
blowing — which overcomes most of the objections referred to 
in this brief sketch, of the various systems which have been tried 
from time to time to improve this very important class of machines. 





LETTERS TO THE EDITOR. 
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THE THEORY OF STATIC ELECTRICITY. 


Simm,—Through the kindness of one of your subscribers, my 
attention has been called to a critique of my book on electricity in 
''—e ENGINEER of the 7th inst. I cannot but be pleased to see 
the book there handled with so much care, ability, and candour. 
I have no reason to complain of your general estimate of it, which 
is rather complimentary than otherwise. The only part you treat 
with severity is the electro-static theory of the work, which you 
consider to break down under the facts of the science. Now, I do 
not think I dignify the said theory with that name, I am contented 
in the preface to style it a ‘‘ Method of Explanation.” I do not 
say that things act so, but they act as if they did. There is, 
perhaps, no assumption in using the word theory for the present, 
and it is my humble conviction that this theory gives a more 
graphic and comprehensive account of the leading phenomena of 
the science than any theory extant. It is, in my opinion, a legiti- 
mate extension of “* Faraday’s Theory of Induction,” but I do not 
lean on the authority of that great philosopher, lest, by so doing, 
I might possibly tax him with inconsistencies that are really my 
own. Your estimate of the work lies within your proper province 
as a critic; to that I would take no exception, even had I reason 
to do so; but the maintaining of a new theory in the face of 
your strictures does not interfere with that office, and I doubt 
not from the spirit of your criticism. but you will give me a 
corner in your valuable journal. 

The greatest mistake of the work is, in your view, the confound- 
ing of electricity with electric force—‘*‘ the effect with the cause.” 
Now I may state that this confusion, if not intended, was not 
sought to be avoided. When I rub a piece of glass with silk the 
glass assumes a condition which is universally denominated 
electric ; electricity is said te be formed on its surface. Now 
what evidence have we of the existence of this condition but by 
the exercise of force? It seems tome to be a needless effort at 
refinement to consider it right to say that electricity is a con- 
dition of the glass, by virtue of which it exerci orce, and wrong 
to consider it a force which the glass exerts. Possibly the word 
electricity ap be better applied to the uliar distribution of 
force in the glass and in the surrounding air and conductors ; but 
so long as it is applied to positive and negative electricities on 
the surfaces of ies, which it invariably is, I see no harm in 
styling these forces. Throughout my work, however, in order io 
avoid insisting on the theory, electricity is spoken of as electricity, 
a something which may or may not be defined. 

Now as to the nature of this electric force, or electricity, I do not 
think I anywhere say that it is the force of attraction or heat, but 
a force which propagates itself—in fact, an inductive force. A 
charged body can excite, on surrounding conductors, an equal 
amount of opposite electricity, an amount, which, put on the 
same surface, would exert even the same mechanical force. Now 
the electricity of the body that excites this change or maintains 
this action, can be nothing else than’ a force of some kind. If, 
when doubly concentra’ or when its tension is doubled, a 
fourfold amount of attraction or repulsion is generated, that is 
a peculiarity attending its distribution, but it surely does not 
deprive it of the name force. But even if I had used the term 
force in a mechanical sense, which I do not, I question if I would 
have committed a very great mistake. When two balls are 
charged with opposite electricities and kept near each other, they 
part only with a portion of their charge when touched separately, 
and the fraction of the charge thus parted with becomes less and 
less the nearer the are put—showing that their electricities, 
which we may look on for the time as mechanical forces, have 
redistributed themselves, and gone to act only in one channel. 
This redistribution is not usually taken into account in stating 
the law of squares, and it is just possible that, in halving the dis- 
tance of the two balls, the force may have increased as the square 
of the distance, in the direction of the balls, and left other channels 
to the same amount; so that the sum total of force is the same as 
a whole. By doubling the tensions at a fixed distance, a fourfold 
amount of attraction or repulsion is got; this, being similar to 
halving the distance, may be attended with the same distribution 
of force. But let us admit that equal charges of electricity dis- 
tributed over a certain surface, and over its double, are to each 
other, in a mechanical point of view, as 2 to 1; still they are 
equal in their inductive power, and that we must designate 
electric force, or we have no other name for it. Electric force I 
consider to be different from electro-motive power, the former 
indicating the inductive or discharging power of a charge of 
electricity, and the latter the power to generate so many charges 
in a given time. 

But the most serious objection to the claims of electricity to be 
a force you urge in reference to the following passage in my work: 
“*Tf I rub, say six inches, of a glass tube, I produce a certain 
quantity of electric force; if I rub twelve inches to the same 
amount, I double the quantity; if I rub six inches more ener- 
getically, I give it twice the power it had before, and then the original 
oor would be again doubled.” You say, “‘In rubbing the 

rst six inches of glass more energetically the author would com- 
municate to it a fourfold power by doubling the original quantity 
of the ‘peculiar property.’ Here we have an effect in the one 
case as the quantity of the ‘force’ in action, and in the other case 
as the square of the assumed force.” Now in this passage there is 
evidence of the awkwardness of not recognising electricity as an 
inductive force, but simply as a force having a mechanical equiva- 
lent. It may be shown thus, recognising, for the time, simply the 
electric equivalent :—Take the six inches with the double tension. 
The glass, as is well known, is only one termination of the electric 
chain. An equal quantity of electricity of the opposite name is 
formed on the walls of the room or surrounding conductors. 
Suppose now by some means the glass should swell out to twelve 
inches, and still have the same dose of electricity spread over twice 
the surface, according to the extract quoted the original force would 
fall to a half by a simple redistribution of electricity at one end, 
a conclusion I think at variance withcommon sense. t it is 
at variance with fact the following simple experiment will show :— 





as A descends, until it is far 
enough down to expend its 
whole inductive force on the 

il, Below this point it matters 
not where A is; the leaves show 
the same divergence. Now the 
position of A with respect to 
the inside of the pail is electri- 

ly the same as that of the 
six inches of glass with respect 
to swsveuniian conductors. 
Inside the pail there is the same 
opposite charge equal in amount 
to that on A, just as there is on 
the surrounding conductors with 
regard to the glass, only the 
charge on the outside here 
enables us to decide on the 
total force exerted inside. Now 
introduce into the pail another 
- ball B, exactly similar to 
A, and similarly suspended, but having no charge; make the 
two balls touch, and what is the effect? According to the 
above extract they should show half the force at work; the 
six inches have now become twelve, with the same charges, for 
the surface has been doubled. But what is the fact? The leaves 
stand exactly as before, showing that the total force is quite inde- 
pendent of its mode of distribution. Let B now be withdrawn,, 
the leaves fall together showing a loss of half the force at work; 
take A out and the leaves fall to their original position. I con- 
sider this experiment decisive of the question at issue. Here, I 
submit Sunni, there is as much confusion as is found inmy work 
with to forces. 

I may simply say, in conclusion, that I have no attachment to 
my theory other than as a qualitative explanation of a large class 
of phenomena, otherwise facts without a reason ; but if it prove 
to . quantitatively at fault, I shall be too willing to abandon it 
in a “‘second edition.” I thank you for your otherwise flattering 
notice. ‘ RoBeErt M, Fercuson, Ph. D. 

Edinburgh, 21st September, 1866, 

















MR. LAMING’S PROPOSED ELECTRICAL CABLE FOR 
ABOLISHING REPFARDATIONS. 

Srr,—When on a late occasion you defended engineers from the 
imputation of neglecting the study of natural principles, you, 
while justifying the construction of formule by adepts, and their 
adoption by the less experienced, took the opportunity to impress 
upon students “that the mere ability to read a formula and-to 
apply it to any particular case, never yet made an engineer, or 
enabled a man to go alone without blundering;” by which I 
certainly did not understand you to encourage engineers, while 
“leaving every question of principle uninvestigated,” in repre- 
senting principles as of less importance than formule, —— 
when the latter are founded upon a limited number of observa- 
tions, or even upon so little as imaginary analogies. Your 
anonymous correspondent of the 14th inst., who signs himself 
‘Telegraph Engineer,” with an easy disregard of discrepancies, 
which he terms “‘ apparent exceptions,” but which are, in reality, 
palpable violations of truth, assumes as universally applicable to 


tatle thine the temas Q = i notwithstanding that it repre- 


sents nature as increasing a physical effect by diminishing its 
cause—for by algebraically doubling R we halve Q, whereas by 
practically bling the density of the atmosphere (which R 
represents) around a static charge we enable it to become 
twice as great in quantity (Q); and there is reason to believe that 
the same practical result would be obtained with all other 
insulators if their densities could only be doubled. As well might 
we in formule universally substitute the sign x for +, and call 
errors ‘‘ apparent exceptions,” merely because we had ascertained 
that the two signs might be used indifferently in a single instance, 
or, having satisfied ourselves by a few observations that we con- 
tinued to live under a daily diminution of food, construct a 
formula to show in how short a time we should begin to live upon 





 y 
nothing. Nor vould the formula Q = R be used with any advan- 


tage irrespective of the question of density; for it would still 
involve the assumption, untrue in fact, that inductive capacity 
can be represented negatively by inductive resist , as in Ohm’s 
mathematical theory of the voltaic circuit conductivity is repre- 
sented by conductive resistance; for the analogy palpably fails. 
Inductive capacity and inductive resistance —unlike conductivity 
and resistance to conduction—have no relation to one another that 
can be represented by any ratio, either direct or inverse; for, as is 
now generally admitted, electrical quantity and electrical intensity 
(the Q and T of the above formula), as I first pointed out in the 
“Philosophical Magazine” for June, 1838, arerelated to one another 
by a law represented by the formula Q = ¥ T, while induction, 
being in equilibrium with the resistance against which it acts, as 
is insisted upon by the very first principles of mechanics, gives in 
consequence of the above law the formula Q? = I, which is 
applicable to the intensity either of inductive action, or inductive 
reaction, which is resistance. 

I am not surprised, Sir, that your correspondent should think 
my letter of the 24th ult. too ‘‘lengthy;” for his silence about its 
facts sufficiently indicates how little he appreciates physical 
evidences; but as I write for students of nature who cannot 
‘prefer a formula to a principle,” or crutch themselves upon a 
broken reed when its insufficiency has been demonstrated, I pro- 
pose, with your permission, to trace as concisely as possible those 
principles of electrical induction and its resistance, which sug- 
meron ¢ to me the practicability of wholly suppressing retardation, 
and would, doubtless, have impressed any other electrician with 
the same conviction. 

The writer of the letter to which I am replying brings forward 
a passage from the Government report to prove that my sugges- 
tion ‘‘ is by no means new, the value of the idea having long since 
been practically investigated by Mr. Latimer Clark and other 
electricians.” If this were true, my suggestion as well as my 
electrical principles would be already condemned; but it is 
untrue ; for the language quoted, while it proves that Mr. Clark 
conceived the idea of such a cable, points telegraphists away from 
trying it, as that gentleman has since explained to me, both orally 
and by correspondence, that it was his object todo. So far from 
deeming the idea worth at the time a practical investigation, for 
which he was so well qualified, and could command ample means, 
Mr. Clark contented himself with thinking of it with such theore- 
tical views of electrical action as practical investigation must have 
infallibly corrected. Of this his language, quoted by ‘‘ Telegraph 
Engineer,” affords internal and conclusive evidence ; he says, in 
effect, that an inner conductor A, surrounded by a cylindrical one 
B, will lose as much electricity as B receives ; and that just the 
same quantity as A loses would have tobe restored to it and 
taken out again at every signal just the same as if B were absent. 
Both of which statements I know by actual observation to be 
merely “ideas ;” indeed, they are inconsistent one with the other ; 
for if under any given circumstances the presence of B ca 
electricity to leave A, the electricity could not be received into it 

in while the circumstances remained unchanged. Since pub- 


lishing the above opinions Mr, Latimer Clark has probably learnt 
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something tomodify them from Mr. Gaugain’s ‘“Theory of cylindrical 
condensers” in the “ Philosophical Magazine ” for June, 1861 ; and 
Tr gg ern 


Pedednite Whether ‘other electri- 


cians” who have ‘“‘practically in ” the principles of m 

ve 

oleae aee en tk ae to «Tel Dh 
Engineer” if he will aid the cause of trath by being 
quite explicit as to what he knows on the sub; the mean 
time I shall invite him to listen while I recount the physical 
principles which enabled me to perceive that retardation is an 
evil existing only on tolerance. ie z 

There is no one who does not admit electricity to be a physical 
force ; and as such it can only have a physical force to oppose it. 
Physical action of every kind and its reaction are required by the 
mechanical philosophy to be opposite and equal ; the one exactly 
balancing the other. Electrical reaction is an inevitable conse- 
quence of the definite nature of electrical action ; for whenever 
electricity is removed from its matter both the matter and the 
electricity must set up action—the latter in attracting some other 
matter, and the formerin attracting some otherelectricity; whilst in 
either case the action will be opposed by a precisely equal amount 
of reaction resisting the appropriation and tending to maintain 
the normal state of el combination. The tendency to 
appropriate by the action, and to retain by the reaction, with the 
consequent balancing of forces, is the induction with which we 
aa familiar; and this simple mechanical rendering of what 
even to Faraday was a mystery, clears away the chief difficulties 
of electrical science, The immediate uence of induction is 
to place the charge of conductors surrounded by the air wholly on 
their external surfaces; that is to say, between the conducting 
and the insulating bodies; because it is only there that the plus 
electricity of the one and the minus matter of the other can be at 
the least possible distance from one another. Following the 
nomenclature of Faraday, I call the surface from which induction 
emanates, whether plus or minus, inductric; and that which 
receives the induction induct A charge, whatever be its 
kind, is, therefore, always inductive; and it will diffuse itself 
wherever the conductor can convey it, provided it can thereby 
distribute its induction over a ter extent of inducteous sur- 
face, by reason of the law of electrical action which makes the 
intensity of induction vary in the ratio of the quantity of elec- 
tricity attracting a given quantity of matter. It is by taking 
advantage of that law that we either reduce the intensity of a 
given charge, or increase the quantity of charge under a given 
intensity; and when we have no inducteous surface around a con- 
ductor we can place upon its external surface no charge. 

Every electrician is ible of a tendency in electricity to the 
condition of rest, which is made manifest by an action which 
varies in a quicker ratio than the disturbance of the normal 
electrical distribution; for by reason of the law Q = 1/T, or Q’ =I 
the induction of a given quantity of plus electricity by spreading 
over 2, 3, 4, 5, or 1,000 times the quantity of matter, falls in its 
intensity to }, $, 7s, as, or ; but as the several intensities 
multiplied by the quantities of the actions, or the distributions, 
bring the total inductions or departures from normal rest to }, 4, 
3, 4, and yobs5 part of the initial amount, there still remains a 
gradual extinction of electrical action by the progress of induction 
in every case in which a charged surface is surrounded by air or 
any other substance which by its insulating character prevents the 
charge from ing away, and that to an extent advancing to 
infinity with thickness of the insulator. Conceive we have an 
electrical plus charge collected on a wire, leaving out of considera- 
tion its ends; concentric cylinders of air of given thickness, 
increasing in the quantity of their matter in the ratio of their dis- 
tances from the common axis, will be each the seat of a like 
inductive charge, each e being equal in its quantity of elec- 
tricity to that which originated the induction; but the whole 
varying in their sums total of electrical action in the simple 
inverse ratio of their respective distances, or in other words as the 
intensities of induction multiplied by its extent. By the same 
reasoning air of double density would reduce the electrical action 
to | ae total at half the distance; and a similar reduction 
woul achieved by substituting for the air a dielectric of 
double capacity for sustaining induction. Whenever, there- 
fore, electricity ses in the form of static c from one 
place to another, it will exist under a reduced intensity by reason 
of an increase in the distribution of its inductive action; the con- 
ductor either affording the necessary additional surface, or else a 
passage to one, of which its own must always be a part. In the 
ordinary electric telegraph, an extensive surface is exposed to an 

duct atmosphere to confer upon it capacity; for charge and 
in the case of the submerged conductor we have, in addition to 
mere extent of chargeable surface, the surrounding water, which, 
as a conductor, acts to transmit from the external surface of the 
insulator and inductive charge to the surface between the whole 
earth and its enveloping atmosphere; from which it follows that 
the induction originated by a charge on the wire of the cable ends 
in a maximum of inducteousness, and consequently in a perfection 
of abnormal rest, or artificial equilibrium, as this — 
electrical condition was called, when, many years ago, I first had 
occasion to notice it. Now, it need hardly be said, that this fall 
in intensity makes room on the conducting wire of a submarine 
cable for an enormous accession of charge, to bring its action up to 
that of the source of supply under the original tension; or that the 
resistance to the entrance and exit of the charge, being propor- 
tionate to the quantity of electricity, or, as we may express it, 
R= QL, L being the length of the wire, and R the resistance, 
may thus be made great enough to be a tensile retardation. But 
if we apply these principles to the proposed cable, constructed 
with two concentric conductors, insulated both from each other 
and the water, the outer one of the two being always in a charged 
state, and the inner one permanently uninsulated through the 
signalling instrument, the final inducteousness of the earth’s 
atmosphere will be available only to charge on the former where 
charge is of no importance. The induction will arrive at the 
earth’s atmosphere through the water, and also along the central 
conductor, upon both of which it will simultaneously fall; and the 
latter wi'' »% the same time, be available for distributing the 


chargeoi . |. source, by waves of electricity treading upon each other’s 
heels, over the surface of the earth of which it is virttially a part, 
to obtain the inducteousness hed the whole atm ere; each wave 
overcoming a resistance simply proportionate to the of the 
conductor, however long, and Pyhich, acco) Hho Whenistos 
leaves it a velocity of one thousand miles in of a 
second, The only c fluctuating in the central wire will be 
the minute quantity due to the increase of distribution of the 
induction in its way through the i diate insulator, and which 
increase is far too small to have any appreciable effect. : 
In conclusion, permit me to say, I have been too long a’student 
of nature’s electricity to have misgivings about my s i 
being adopted, or a doubt of the proposed cable giviag vos 
any length a hun words a minute, or even more. The 
question with me is—when will telegraphists wake up to a better 
perception of the principles of their science ?—an event much 
needed, and which you, Sir, by your late ve con- 














tributed to hasten, for which I, as a labourer of improv 

— a thank you. — 
Hamilton-road, Bri RICHARD LaMING, 8. 
Sept. 24th, 1866 — 


NAVAL ORDNANCE, 

Str,—In my letter which you were so kind as to insert in THE 
ENGINEER of the 10th of last A t I explained generally my 
system of ordnance, and descri and illustrated in il two 
agro 19 ng one for a rifled gun and the other for a smooth- 

the latter being an elongated shot intended to receive rotati 
by the resistance of the atmosphere. 

I beg now, with your kind permission, to call attention to one 





. strengthened, and float, as to make 
them 





other form of projectile for a smooth-bored to which I pro- 
to impart rotation indirectly by the explosion of the charge. 
is at first sight appears to be no novel proposition, but hitherto 
ull efforts of an apparently similar nature have been directed 
towards imparting rotation di to the projectile, and 
these efforts have invariably met with but very slight, if indeed 
with any, success. This may be ily accounted for on consider- 
ing that to impart rotation directly to any projectile by the force 
of explosion, it must be a in the direction opposite 
to that in which it is intended it should rotate; while to make it 
revolve in the same direction by the resistance of the atmosphere, 
the grooves must incline in the direction of rotation; so that to 
give a shot, say, a right-handed twist by the force of the explosion 
the grooves must incline towards the left hand, and they will then 
be acted upon more or less by the resistance of the atmosphere 
immediately on leaving the gun, which will tend to give the pro- 
jectile a left-handed twist, which two opposite forces neutrali 
une another. 
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The projectile I propose, is, as appears above, elongated and per- 
fectly smooth, and is partially surrounded by a casing very similar 
to those described immy last  Erencemee on its exterior are 
formed spiral gt0oves, which ' the* gas generated by the 
explosion of the charge will rush, and cause it to rotate. The 
rotation thus communicated directly to the casing will be trans- 
mitted therefrom to the projectile, which will thus indirectly 
derive rotation from the force of capeien, which rotation, owing 
to the form of the projectile. will be well maintained. Thus 
smooth elongated projectiles may be fired from smooth-bored guns. 

I may here observe that [ consider that with any gun the 
greatest practical effect cannot be secured so long as the weight of 
the powder charge is less than one-fourth or one-third of the 
weight of the projectile, and that the powder will not be econo- 
mically consumed if the bore of the gun be less than the diameter 
of the projectile, supposing that were a sphere. 

The prominent feature of my system is that all my projectiles, 
like spherical shot, offer, whilst in the gun, a, large area to the 
action of the powder, and, like elongated shot, offer, during flight, 
a small area to the resistance of the atmosphere. Thus they 
confer, in combination upon both rifled and smooth-bored ordnance, 
the whole of the advantages that have hitherto been divided 
between these two systems. 

I now subjoin in detail some of the advantages offered by my 

system. ; 
4 For heavy rifled ordnance the present practical limit of the 
weight of the powder is one-eighth of the weight of the shot. 
With my projectiles, of but half the weight of the service pro- 
jectiles, the powder charges may be doubled without any increase 
of strain upon the gun. Thus will be gained very greatly in- 
creased initial velocity. 

2, Owing to the form of my projectiles this increase of velocity 
will be maintained during their entire flight. Thus their trajec- 
tory will be very much lowered, and their range proportionately 
increased. 





3. In consequence of their increased velocity they will have a 
greatly increased vis, vina, which, combined with their reduction 
in diameter, doubles their penetrative power. _ 

4. Being of but half the weight of the service projectiles they 
will be the more easily handled, and be the more convenient for 
transport. 

5. My system of rifling possesses the whole advantages, and is 
free from the disadvantages, of both the uniform and gaining 
twists. 

6. With smooth-bored ordnance elongated shot cannot at 
present Under my system they may be fired with the 
present service charges of powder, without increasing the strain 


upon the gun. 
JOHN WARD GIRDLESTONE. 
31, Duke-street, Westminster, 8. W. 
October 8, 1866. 


QUICK RUNNING ENGINES. 


Sm,—It is upwards of twenty years. ago since I first recom- 
mended the introduction of a class of engines which I called 
‘high speed engines,” both for steam vessels and for the miscel- 
laneous purposes for which steam enginés are employed; and I at 
that time constructed a small engine which worked ata speed of 
700 strokes per minute. Although of small size, however, it 
shook the whole house, and also the contiguous houses, and I saw 
that it would be necessary so far to balance the momentum as to 





remedy this evil. My attention, however, was for a time with- 
drawn from the subject in uence of having been appointed 
one of the engi of the East India Railway in 1847 and I did 
not resume consideration of the matter until 1853, when I 
constructed a marine engine with a 3}ft. stroke that made about a 
hundred revolutions per minute, so that the piston travelled at 
a speed of 700ft. per minute, a speed which, so far as I am 
aware, has not yet been exceeded in any marine © whatever. 
To this engine —_— counterweights to balance the momentum 
of the whole of moving parts, an application for which I took 
out a patent about that time, and the engine thus constructed 
waeell quite steadily at the highest » Mr. Penn subse- 

uently applied similar counterweights to the engines of the 
Himala ya, and they have since become very general. There is no 
more difficulty in constructing efficient and satisfactory high- 
8 engines than in constructing good low speed engines. ,But all 
the ports and passages must be large, the bearings must be large, the 


bolts and cotters must have split pins, or other equivalent expedient 
to fa age them from shaking loose, and a spout pipe should be pro- 
vided to enable a jet of water to be directed i diately upon any 





which may show a disposition to get hot. The lubrication of the 
of all engines isstill very imperfect. An oil pump should be 
rovided to maintain an overflow of oil in all the rings so as 
th to lubricate and to cool them, and the superfluous oil should 
be again conducted back to the pump by the application of suit 
able gutters to catch, and of pipes to transmit it. 
Berkeley Villa, Regent’s Park-road. JOHN BouRNE. 





Srr,—Will you kindly allow me to ask your correspondent, 
** Piston Speed,” whether he will oblige by giving us the amount 
of fuel burnt in the four boilers per week of 144 hours, bane | 
night and day, also, if possible, the amount of water evaporate 
during the same time? It would also be very interesting if he 
could give a few indicator cards; or, if not, the initial pressure 
in the cylinders. 

The above-mentioned_ particulars would better enable your 
readers to judge about the economical working of the engines, of 
which he has given very valuable details. 8. K. 





EXPELLING THE SMOKE FROM BATTERIES. 

Smm,—A young engineer in Exeter, Mr. William Henry North- 
cote, has communicated to me an idea of his for the expulsion of 
smoke from batteries which is highly ingenious, and might be 
usefully introduced in some cases. He proposes to effect the 
necessary ventilation by using up the force of the recoil for that 
purpose, and several means will occur to your readers by which the 
seer) a could be practically worked out. One is to take up the 
recoil y means of an air cylinder placed between the slides, or other- 
wise suitably attached to the carriage; and the air, compressed by 
the recoil, could be projected through three or more spout pipes 
cout towards the port hole, whereby a current would be pro- 

uced by these air jets that would prevent smoke from entering as 
the recoils. In steam vessels, no doubt, other means of 
ventilation are easily applied. But in covered forts and galleries, 
like those excava' in the rock of Gibraltar, where there is no 
source of mechanical power at hand, the utilisation of the force of 
the recoil for the accomplishment of ventilation might prove of 
essential service. 


Berkeley Villa, Regent’s Park-road. JOHN BouRNE. 





HOW INVENTORS ARE TREATED IN FRANCE. 

Srr,— In reference to your justly severe remarks on the case of 
Mr. Snider I may be allowed to mention my own case as an illus- 
tration of the evil effects which Government torpidity, unfairness, 
and parsimony must be producing every day. 

lI invented a breech-loader which I was bm am satisfied (of course, 
like all other inventors) is much superior to any other the details 
of which have as yet been made public. What did I do with it? 
Submitted it to our Government? Certainly not; I did not wish 
to have my heart broken and my money exhausted by trying to 
force my way sprough barriers of circumlocution and stupidity to 
gain, in the end, a doubtful reward. I went at once to Paris, and 
with little difficulty succeeded in getting an interview with a gen- 
tleman from the Ministry of War. ith great courtesy and 
earnestness he entered into the fullest explanations of how I was 
to proceed to bring my weapon under the official notice of the 
French Government. i must say that the means were as simple 
and easy as possible. Neither could anything be more fair, 
impartial, or expeditious than the system of testing the weapons, 
nor more satisfactory than the arrangement for compensating a 
successful inventor. On my return to England I found a permit 
from the French Government awaiting me, allowing the free entry 
into France of my fire-arm. (The importation of fire-arms into 
France is not allowed as a commercial matter.) 

Private circumstances have, up to the present time, prevented 
me from availing myself of that permission ; but whether my in- 
vention be valuable or worthless I know that, with little or no 
trouble, I can have it fairly and honestly tested, and receive the 
full benefit of its merits if it has any. \ 

The moral from all this is obvious. Inventors who know what 
the English Government is will not be in a hurry to apply to 
them ; but will, if possible, seek to submit their inventions where 
there is no absurd routine and ruinous delay, and where certain 
and satisfactory reward awaits success. Had Mr. Snider been an 
Englishman he would, haps, have known more about our 
Government, and trusted them less, J.D. D. 





HOW TO SINK A MONITOR, 

Smm,—Being desirous that my country should not blindl 
imitate what the editor of the Scientific American boastingly 
the “‘ completion of our exertions”--that is, the Miantonomoh—I 
hasten to forward to you what I imagine will a valuable 
suggestion, and which may, perhaps, cause us to hesitate in doing 
what the Yankees appear anxious for us to do—that is, copy their 
monitor system of vessels. ‘ 

The weak spots of these vessels are their decks and the tops of 
their turrets, if I mistake not, 
and I do not think they can be so 


bomb-proof or to prevent a 
downward-driven shot from going 
right ‘through them. Therefore, 
for offensive measures against this 
breed-of vessels, I propose that 
special’ ironclads should be built, 
or our present ironclads fitted with 
a forward projecting armour-cased 


firing downwards, as thus— 

ne 
cei Tace 
the Battery over the deck or 


battery, having one or more breech- 
oe specially adapted to 
The object, as you , may 
+ mg then be to 
turret of a monitor, and deliver a shot or two right down 
into her. 
This, I believe, 


Ye could be easily done by vessels ha’ any small 
amount of superior speed over the monitors, accom: by good 
maneu qualities. Or, providing two or more vessels of a 


fleet have such batteries extending beyond their stem, somewhat 
similar to. the ornamental head neo of ship, and char 
company, no monitor, however manceu' 
might be, could clude both “— aa. gee 
contend that the princip! pr pe be and that it should 
not be rejected simply for want of mecha’ i 
My thee] rey mg yn lyi = our fleet at Sheerness, 
an et it mer at her for da: roviding she 
had a few hours’ fun at our vessels efaoweile, Oe you think 
she would have been so braggart had even only one of our 











ironclads there been armed with my proposed battery? Too 
much extra weight forward will Pgesy be urged as an ob- 
jection, but it need not be there the time. It will be quite 
sufficient that each ironclad should have the framework necessa: 
for such a battery, or most part of it, built permanently forum 
but the guns and armour casing need only be placed in their 
positions when hostilities with monitors are anticipated; and upon 
the death of the monitor system—which is sure to take place—the 
batteries might also cease to be carried. 


leading feature of this system of vessels is the small 
amount of side shown to an enemy, &c., and our cousins seem to 
imagine that nothing can compete with it; but if my plan of 
attacking them with projecting batteries is carried out they will 
find themselves outdone in smallness of target, and also in 
pathy ete d bat (the only 
eof a an tery (the 
pet ot hull to be towards the monitor) would defy the few 
ws that could be given by the monitor’s guns during the time 
between being chased and caught. 

Fey nen mh monitor's turret is another weak spot, and 
if wa‘ closely by an adroit adversary, and a shot or two occa- 
sionally di for it at the time of opening, the are 
that as the chase is ually come up with, a shot may perhaps 
enter in and retard, if not cripple, her firing. 8 
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From the other side of the world, and from one of the latest 
offshoots of British enterprise, has recently come the welcome 
sound of that real and healthy progress which ever seems to 
accompany the footsteps of our countrymen. The construction 
of a railway is an unerring indication of progress, and this indi- 
cation is now being rapidly developed in the colony of Queens- 
land. But it has not become an established fact without let or 
hindrance; battles have had to be fought and won upon many 
points—some very vital, as affecting the prosperity of the com- 
munity. Chief amongst these is the battle of the gauges. This 
battle, so memorable in the railway annals of our own country, 
was fought and won over again in Queensland during the years 
1864 and 1865. The colonial Government, acting under the 
advice of their able and energetic engineer, Mr. Fitzgibbon, at 
an early period, declared themselves in favour of constructing 
light lines of railway. They imsisted on the designs being of 
the highest class, and the materials of the best quality, but the 
lines were only to be of sufficient magnitude to accommodate 
the traffic which might be expected for many years to come. It 
was a special condition that they should in no way be made 
equal to the heavy lines which are necessary for the trunk roads 
in this country. This class of railway has been extensively con- 
structed in the adjoining Australian colonies, with the necessary 
consequence of incurring an inordinate expenditure for the sake of 
generations to come. Hence the colonies have become burdened 
with debt on this head, and the progress of railway enterprise 
has received a check. Having regard, therefore, to the country 
through which the pro lines were to pass, and to the 
existing and prospective traffic to be carried upon them, the 
authorities, after due consideration, arrived at the conclusion 
that all the requirements of the case would be met by a single 
line of railway having a gauge of 3ft. 6in., with proper sidings 
and passing places. These, then, being the conclusions arrived 
at, let us proceed to notice the reasons upon which they are 
way. 

In one important respect Queensland differs from most 
countries in which railways have yet been constructed. In 
other countries, including America, railways, for the most part, 
have been constructed rot only to open up vast extents of fertile 
and unoccupied land, but also to connect the large cities on the 
seaboard with those of nearly equal magnitude in the interior. 
These cities are, of course, a source of immediate traffic to the 
railways made to them from the seaboard cities. In Queensland, 
however, railways starting from the several towns on the sea- 
board, having no centres of population in the interior at which 
to terminate, must end in villages in the bush. The general 
condition of things could not be expected to improve very greatly, 
inasmuch as beyond the influence of the main range of hills 
running’ parallel with the coast the [country is mostly unsuited 
for agricultural purposes. Moreover, there is but little proba- 
bility, if any, that manufacturing industry will establish itself 
at any point in the interior, so that there cannot be more than a 
— population. The traffic, therefore, must be confined to 

conveyance of pastoral produce from the districts of the 
interior to the seaboard, and of provisions and other supplies in 
the contrary direction: No very great amount of traffic need 
ever pass over any one line of route, inasmuch as the traffic will 
be best conducted by several independent lines of railway 
running from each coast town to the country immediately 
behind it. This is necessary inasmuch as the nature of the 
country prohibits the concentration of the traffic on any one 
part, by means of converging lines. This method of conducting 
the traffic is of course, independent of the consideration of 
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opening up the country to the greatest extent. It will thus be 
seen that for some time to come, at any rate, the goods traffic 
will considerably exceed the passenger traffic, so that a maximum 
speed of from fifteen to twenty miles an hour only will be 
required. Hence the inexpediency of providing such expensively 
constructed lines, heavy rolling stock, or extensive station accom- 
modation, as are adopted in countries where large centres of 
population exist, or are likely soon to arise in the interior. Mr. 
Fitzgibbon reports that the single line of 3ft. 6in. gauge, adopted 
in the colony of Queensland will, with proper passing places for 
trains, fully accommodate a traffic of two hundred tons of goods 
and four hundred passengers in one direction each cay of twelve 
hours, or double that quantity both ways. Of course, by running 
night trains this quantity might be greatly increased, and by 
laying down a second line of rails it may be increased six-fold. 
But this would afford a carrying capacity far exceeding the 
utmost requirements of the district to be traversed by the line 
for many years to come. 

The first section of the Queensland railways—southern and 
western line—twenty-one miles in length, was opened for public 
traffic on the 31st of July, 1865, since which time nineteen miles 
more have been completed and opened. It is expected that b 
the end of 1867 a further length of ninety miles will be pode | 
which will give a total length of 130 miles. The line will run 
from Ipswich to Dalby. A further extension of the line from 
Toowoomba—a station on the line already opened—to War- 
wick, seventy-nine miles in length, is under construction. 
Plans for other branches have been approved of by the 
Parliament, and surveys are in hand for further extensions. The 
country between Ipswich and Toowoomba, embracing a length 
of seventy-eight miles of railway, presents many serious obstacles 
to cheap railway construction. In this district there are two 
ranges to be surmounted, of 700ft. and 1,400ft. respectively, 
above the level of the country at their bases. The sides of these 
ranges are cut up by numerous and deep ravines, and their 
slopes moreover are very steep. The character of the country, 
therefore, involved the construction of a very large number of 
viaducts, bridges, and culverts. The spans between them have 
in many instances been tunnelled through, there being no less 
than eleven tunnels, the longest of which is over a third of a 
mile in length. The steepest gradient of this section is one in 
fifty, and the longest incline sixteen miles. The low lying 
country at the bases of the two mountain ranges is intersected 
by numerous streams and water courses, which, in wet seasons, 
become torrents and overflow their banks, To provide for this 
condition of things an amount of bridging and waterways has 
had to be constructed, greater, perhaps, than on any seventy- 
eight miles of railway yet made in any country. Notwith- 
standing all these drawbacks, and added to these the difficulties 
of supplying labour and materials, and the high rate of wages, 
it has been found possible to make railways, on the 3ft. 6in. 
gauge, at an average cost of £10,000 per mile. The section of 
the line from Toowoomba to Warwick presents only ordinary 
difficulties, and will be constructed for about £6,000 per mile, 
and this is found to be the cost on other sections similarly cir- 
cumstanced. It is found ‘from actual experience that the 
Queensland railways already in operation are perfectly capable 
of conducting goods and passenger traffic at an average rate of 
from twenty to thirty miles an hour, including stoppages, with 
ease and safety. The locomotives weigh only fifteen tons, and 
are capable of passing round curves of 330ft. radius, being fitted 
with Bissell’s bogies in front; they will take a load of sixty tons 
up @ gradient of one in forty at the rate of fifteen miles an hour. 
The rails, which are flat-bottomed, weigh 40 Ib. to the yard, and 
are laid on rectangular transverse sleepers, and secured by 
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brackets, fish-plates, dog-spikes, and fang-bolts. The carriages 
are 6ft. 3in. wide inside, and 30ft. long, being equal in every 
respect to the best English rolling stock, divided into first, 
second, and third class. The framework of the carriages is of 
iron and the bodies of wood, in the usual form. 

The bridges, which, as already observed, form an important 
feature upon this line of railway, are chiefly constructed of iron, 
being designed upon the Warren girder principle. Our engrav- 
ings show the general construction and the principal details of 
one of these bridges, that carrying the railway over the river 
Bremer, immediately adjoining the Ipswich terminus. It has 
three spans of 150ft. each, and carries a single line of railway, a 
carriage road, and footway. Jig. 1 represents a general elevation 
of the structure. The piers, A, A, it will be seen, are built on 
the skew, in order to be in a line with the current of the river; 
the diagonal bracing B, B, is therefore only partly seen, but the 
arrangement is clearly shown at Figs. 4 and 5. The ordin 
level of the river is shown at C, whilst D marks the flood level, 
which rises about 47ft. aoove the ordi level. A transverse 
section is shown at Fig. 2, from which will be seen the method 
of conducting the road and railway traffic. To the former is 
allotted a width of 28ft., and to the latter 12ft.; a hand-railing 
running the whole length cf the bridge divides the traffic. Fig. 3 
shows one half span in elevation, which is drawn to an enlarged 
scale ; the varying dimensions of the struts and ties are denoted 
by the figures attached to each. The struts and ties are swelled 
at the ends by having plates of iron rivetted on to increase their 
thickness at those ; this is also the case with the suspension 
links. The plus dimensions on the bars show the thickness of 
extra metal in each case. ig. 4 is a sectional tenet or 

shown above it, the way being ially remo to 
> el the arrangement of piers, Tinks, diagonal bracing, and cross 
girders. A is the longitudinal planking, and B the timber road- 
way for horse traffic, a space being left at the side between it and 
the hand-rail for foot passengers. The cross section of the 
bridge at Fig. 5 shows the arrangement of the roadway, the 
piers, and their bracing. The parapet is formed of wrought iron 
bars 2gin. by }in., connected together with two jin. rivets at 
junctions. The piers are formed‘of cast iron cylinders 6ft. 6in. 
in diameter over all, 1jin. thick, and are placed 25ft. apart centre 
to centre. The cylinders were cast in 6ft. lengths, three seg- 
ments to each length. The lower portion of each pier, where 


prevent accident in case ; 
cylinders. Over the piers are cast iron standards, whi relieve 
e ends of the trusses; they are braced together with 1jin. 
rods. feels Gs Ce ee ee ae 
of the piers, and the ends of the side spans rest on rollers. e 
contraction and expansion of the truss in the centre span is 
allowed for by the yielding of the piers, which are about 50ft. 
or 60ft. out of the ground. 
We now come to the details of the structure, which are shown 
figures, i i 
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detail of one of the diagonal bars, which measures 12ft. 14in. 
between centres of pin holes, and is 9in. broad by fin. thick. A 
cross-section and a side view of the bottom table, showing the 
heads of links, &c., is given at Fig. 12. Fig. 13 shows the detail 
of the cast iron tube which forms the top member of the girder. 
The thickness of the metal in this tube increases from the ends 
towards the centres of the trusses. The whole bridge is well 
braced both horizontally and vertically. Although we have only 
shown one example of strut and tie, we may mention that the 
scantlings of these parts vary, as they are made stronger, towards 


the bearing points of each span, as may be seen by the figured , 


dimensions in the engraving at Fig. 3. The weight of wrought 
and cast iron in the bridge, and its distribution, are as follow :— 


Tons. Cwt. 

Wronght ironin superstructure... .. «+. 266 .. 10 

Cast iron in do. oe « eo BW oo @ 
Tons. Cwt. 


Total ironwork in superstructure «6 «+ «se ef oe 353. «(10 


Wroughtiron in piers .. «2 oe «+ eo IL oe 
Cast iron in Te cbc.ce oc ce ve Bc. Oe 


. 141 .. 10 


Total iromwork in piers .. «+ «oo eo oe 


Total ironwork in bridge .. «2 «2 «+ of «+ ef 495 .. 0 

The bridge was designed by Sir Charles Fox and Son, who 
are the engineering agents in England to the Queensland Govern- 
ment, and having been professionally engaged in the construc- 
tion of light and inexpensive railways in Norway and India, they 
have devoted considerable attention to the subject of con- 
structing and working cheap railways. 
manufactured by Messrs. Handyside and Co., of Derby. We 
may mention that the chief stations on the line are also of iron, 
and were sent out from this country. The railway works in pro- 
gr re being carried out under the superintendence of 
Mr. Fitzgibbon for the Colonial Government, Messrs, Peto, Betts, 
and Brassey, and Mr. J. Bourne, being contractors respectively 
for the two lengths of line now in course of construction. The 
Government has also a line in course of construction in the 
northern portion of the colony—from Rockhampton. This line, 
which is called the Great Northern Railway, is under the 
superintendence of Mr. Plews; Messrs. Rourke and Co. being the 
contractors for the first thirty miles. 

We have ‘alluded to the opposition which was manifested to 
the 3ft. Gin. gauge, ultimately adopted on the Queensland Rail- 
way, and we will now give some particulars of the cost of this 
line, and of that of a line on the 4ft. 84in. gauge in New South 

Vales, from which the soundness of the policy pursued will be 
made apparent, It was urged that no material saving in the cost 
could be effected by the adoption of the 3ft. 6in. gauge, 
but in contravention o! this allegation we have the following 
practical facts :—The minimum radius of curves is five chains, 
and it is found that the resistance offered by such curves to pass- 
ing trains is about the same as on curves of seven or eight 
chains radius on a 4ft. 8hin. gauge line. Numerous curves of 
five chains radius have been introduced on the Queensland Rail- 
way, whereby heavy works in excavation, tunnelling, and 
viaducts are avoided. With a wider gauge curves of greater 
radii would have been necessary, which, by calculation, it appears 
would have increased the cost of the line threefold. In the item 
of viaducts alone the cost per mile would have been, with a 
4it. Shin. gauge, £35,040, as against £6,000 with the 3ft. 6in. 
gauge. Taking the item of permanent way we find that on the 
New South Wales lines the cost per mile is £2,996 7s. 6d., 
whilst on the Queensland 3ft. 6in. gauge lines the cost is 
+#2,162 4s, per mile, including broken stone ballast. This gives 
a difference of £834 per mile in favour of the narrow gauge. 





Comparing the cost of iron superstructures for bridges on the 
two gauges we find that for spans, say, of 150ft., the weight of 
iron per foot lineal is, génerally on 4ft. 84in. gauge lines, 2 tons 


for a double line of way, which, at £35 per ton, including cost of 
carriage and erection, amounts to £70 per foot run of bridge for 
the superstructure. A wrought iron bridge of similar spans, 
which has been constructed on the Sit. 6in. gauge, to carry 
a single line of railway and a public road 20ft. wide, weighs but 
12 cwt. per lineal foot, which, at £35 per ton as before, gives 
£21 per foot as the cost of the superstructure. The strains upon 
the different parts are regulated to the standard adopted for the 
English railways. 

With regard to the comparative cost of rolling stock on the 
two gauges, we find that the cost of a locomotive engine is 
£3,200 on the New South Wales railways, £1,410 on the 
Queensland Railway; a first-class carriage to carry eighteen pas- 
sengers, costs £458, against £530 to carry thirty passengers, the 


cost of accommodation per passenger being £25, 9s., against | 


£17 17s. on the Queensland line. The cost of composite 
carriages per passenger is £18 15s., against £12 10s. on the 
Queensland; the cost of second-class carriages is £350 for forty 
passengers, against £390 for forty-eight passengers on the Queens- 
land, being £8 15s. against £8 1s. per passenger. The cost of 
break vans is £320 against £173 on the Queensland; of goods’ 
trucks, covered, £140 against £125, and the cost of horse boxes, 
carriage trucks, aud cattle and sheep vans is also less on the 
Queensland than on the New South Wales lines, while the carry- 
ing capacity is about the same on either gauge. i 
equal quantity of rolling stock on each line, the cost of that on 
the 4ft. Shin. gauge line is 72 per cent. more than that upon the 
dit. Gin. gauge. 
no fears need be entertained, as a speed of over twenty miles an 
hour is attained on the Queensland line without any perceptible 
oscillation or unsteadiness. The 4ft. Shin. gauge railways of 
New South Wales have been eonstructed, as are our home lines, 
for speeds of forty miles an hour ormore. It is found, however, 
that the requirements of the colony do not demand a speed of 
more than twenty-seven miles an hour, exclusive of stoppages, at 


which pace the fastest trains there actually run, Thus the extra 
expenditure incurred in heavy bridges, permanent way, rolling 
stock, &c., suitable for the maintenance of such high rates of 


speed is not provided for the wants of the present generation but 
for those of posterity. On the other hand, it was a far wiser 
policy in Queensland to provide only for present wants, and to 
carry out effectually a system of railways within the present 
means of the colony. Far better is it to leave posterity to decide 
what further expenditure should be incurred to meet its wants 
instead of saddling it with a load of debt, the advantages of 
which to it are doubtiul, while its disadvantages are certain. To 
expend two or three times the amount now with a view of meet- 
ing a want which cannot be felt for perhaps twenty years or 
more, is simply to expend, in interest alone, a sum sufficient to 
rebuild an entirely new system of communication. The sound- 
ness of the policy adopted in Queensland is proved by a com- 
parison of railway progress in that colony and in New South 
Wales. Railway construction was commenced in the latter colony 
in 1850, and it now has about 200 miles of railway open and 
another 100 miles in course of construction. Queensland only 
commenced railway construction in 1864, and has now 40 miles 
open, about 180 miles in progress of construction, and 250 miles 
more under survey. The medium course, therefore, is giving the 


The ironwork was | 


By taking an | 


With regard to safety on the latter gauge, | 


| latter a ne accommodation which will amply meet the 

wants of community for many years to come. The system 
is perfect so far as ‘its powers extend, and it will doubtless act 
as a pioneer to develope the resources of the colony, and enable 
it to carry out superior works when necessity demands them, 
without having in the first instance loaded it with the incubus 
of a debt which would retard its progress in railways as well as 
in other matters. 





NOTES FROM GERMANY, 


(From our Correspondent.) 

THE Remington system of breech-loading small arms may now 
be considered as adopted by the Austrian Government. The his- 
tory of its success with the Austrian Government may be shortly 
stated. Shortly after the battle of Kénigsgritz, Mr. z A. Paget, 
an Englishman in business in Vienna, and agent for the holders of 
the pon patent, was granted an audience with the Emperor, 
and took the opportunity to show and explain this breech-loader. 
His Majesty was much pleased with its simplicity of construction, 
and other advantages, and an order was immediately given for 
50,000 guns and 2,500,000 cartridges. However, peace being con- 
cluded soon afterwards with Prussia, and the requirement for a 
breech-loader being no longer so pressing, this order was tem- 
porarily suspended at the request of Mr. Paget, being diminished 
to 5,000, in order io give time for further improvements and 
alterations in the construction of the details. Accordingly, two 
modifications have since been made in the mechanism of the arm, 
and the last is the one which has just been tried in a series of 
experiments before the Imperial Royal Commission on breech- 
loaders, under the superintendence of Archduke Wilhelm and 
Count Byland. The following is the interesting and highly 
favourable report of this commission on the Remington breech- 
loader, which was signed only as lately as the 3rd October :— 

The following is the translation of the report of the Austrian 
commission on Remington’s improved breech-loader : — 

“The trials on the Remington gun marked No. 1 were chiefly 
made with the object of testing the breech-closing arrangements, 
in order to ascertain its fitness for military purposes, and also to 
determine its efficiency and durability when exposed to the vicissi- 
tudes of war. The question of accuracy in firing was not specially 
attended to at this trial, as other experiments on this subject are 
now heing conducted apart from those on the breech-closing 
arrangements. In accordance with the above-mentioned object a 
series of experiments in firing were undertaken with the Remington 
gun on several days. Accounts of these experiments follow in the 
order they were made:— 

First Experiment on the 20th September, 1866.—The commission 

the gun first taken to pieces, and then examined the parts 
composing the breech-closing arrangements and the lock, and also 
the mechanism of the breech-closing. It was then determined to 
fire from the gun—the simplicity of which in its arrangements and 
mode of use is particularly remarkable - first, sixty shots with the 
cartridge containing the greatest amount of gunpowder, i.¢., 
seventy-five grains, English ; then forty shots with cartridges con- 
taining sixty grains of gunpowder each, at a target 300 paces 
distant; and also forty shots, quick firing, with sixty grain 
cartridges. Not the slightest interruption occurred during these 
140 shots; the breech-closing arrangements worked perfectly 
well; the target firing, as shown in the supplementary diagram, 
confirmed the accurate firing of the gun; and in quick firing from 
the shoulder thirteen shots per minute were made. In the exami- 
nation of the gun when taken to pieces after this firing no fouling, 
charge,, or damage could be detected in the breech-closing arrange- 
ments. The gun was finally put together again without cleaning 
the breech-closing arrangements, and laid aside for further ex- 
periments, 

Second Experiment on the 21st September, 1866.—The firing to 
test the durability of the breech-piece was continued as follows :— 

(a). With cartridges containing sixty grains gunpowder each 
eighty shots were fired continuously. One of the cartridges split 
up all along, without, however, in any way hindering the opening 
of the breech or fouling the breech-pieces. After cooling the 
barrel by pouring cold water through it thirty shots more were 
fired, and after these— 

(b). With cartridges containing forty-five grains gunpowder each 
the following five series of continuous firing was made :—Forty- 
eight shots, forty-two shots, eighty-four shots, thirty shots, one 
hundred shots, altogether 304 shots, during which there was no 
interruption. The cooling of the barrel after each series of shots 
was cccelerated by pouring water through; and finally, after 
414 shots had been fired on this day, water was poured over the 
gun and the breech-closing arrangements, and the gun then laid 
aside in this condition, so that at the next trial the amount of 
rusting might be ascertained, and the influence this would have 
upon the breech-closing. 

Third Experiment on the 22nd September.—The gun which had 
been wetted with water on the previous day and laid aside in that 
state was taken to pieces and examined. It then appeared that 
all the parts composing the breech-closing arrangements and the 
lock were much attacked by rust, but notwithstanding this the 
| proper work of the lock was not prevented. The gun was then 
| put together without any cleaning of the breech-pieces and sub- 
| jected to further experiments in firing so as to obtain convincing 
| proofs as to whether the rusting of the breech-closing arrange- 
; ments and lock would not disturb or injure their proper working. 
| For this purpose there were fired under the same conditions as in 
| the former experiment, and with cartridges containing forty-five 
\ grains of gunpowder each, 340 shots in seven series of forty-two 

shots each, and one series of forty-six shots. During this firing 
| two cartridges missed fire, but exploded properly on being shifted 
in the barrel ; forty shots were also made with the hand free and 
) without taking aim, for which three minutes thirteen seconds 
} were required. During all this firing the breech-closing arrange- 
ments worked perfectly well, and when the breech-pieces and lock 
were finally examined there was no perceptible change. Thus up 
to the present, the Remington gun had fired altogether sixty shots 
with cartridges containing seventy-five grains gunpowder, 190 with 
sixty grain cartridges, and 686 with forty-five grain cartridges, 
altogether 936 shots, without any cleansing of either the barrel or 
the breech-closing arrangements. The commission now deter- 
mined to have this cleansing performed, with a view of continuing 
the experimental firing on the arrival of a fresh quantity of 
cartridges, and of ascertaining whether the removal of the rust 
would cause any deterioration in the strength of the breech-closing 
arrangements and their perfect working order. It was also deter- 
Siinell to further test the Remington gun by firing altogether 
2,000 shots, and employing for this first all the sixty grain cart- 
ridges which were to be supplied to the commission for the ex- 
periments. 

Fourth Experiment on the 27th September.--On this day 361 
shots were made with sixty grain cartridges in the following series: 
—Thirty-nine shots; one cartridge missed fire, but on shifting it in 
the breech and firing again it exploded properly. Forty shots, 
forty shots, and 120 shots, continuously and without interruption, 
the barrel being cooled after each series. Six shots fired to 
estimate the amount of recoil in a machine; the recoil was found 
to average 481b. (German). Thirty-two shots; quick firing, not 
from the shoulder, and by an expert; this took one minute fifty- 
| two seconds, which is equal to seventeen shots per minute. 
Thirty-four shots; continuously from a rest, and after the opened 
breech-closing arrangements had been strewed with road dust. 
Finally fifty shots continuously, during which there was no 
interruption. The gun was then again .trewed over with dust, 
and laid aside exposed to the damp night air. 

Fifth Experiment on the 28th September.—The gun was first ex- 
amined, when it was found that the lock did not permit of the 
hammer being raised to full cock; however, on taking the gun to 














pieces, it was found that the obstruction was caused by the 
presence of some grains of sand between the spring of the lock 
and the adjoining breech piece. After removing this sand and 
putting the lock ther, it was found to be in perfect working 
order, although still uncleaned. The testing of the breech-closing 
arrangements was then continued as follows: — 

(a.) With cartridges holding sixty grains gunpowder each, forty 
shots were fired against a target about 300 paces distant, in order 
to compare the present acc in firing with the results obtained 
in the first experiments. No difference was found in the results, 
as may be seen from the supplementary diagram of the target 
shooting. Then ten shots were fired at a target 600 paces distant 
and with good accuracy; and one hundred shots in two series of 
fifty shots each, against boards (Traver’s) to determine the power 
of penetration of the shot. 

re, With cartridges containing forty-five graing gun each, 
—There were fired six series—one of forty-nine shots, four of forty- 
two shots, and one of eighty-four shots; altogether 301 shots. 
One cartridge missed fire, but on shifting it in the breech and 
firing again it exploded properly. During all the 451 shots fired 
on this dfy there was no interruption. The gun was laid aside 


une 

Siath Experiment on the 29th September.— On examining the gun 
it was found that the breech-closing arrangements were unchanged, 
although covered with dust and a little powder smoke, and the gun 
could be manipulated as well as before. For the further testing of 
the gun the following concluding series of firing with forty-five 
grain cartridges were made :—First, four series of forty-two shots, 
each continuous, during which firing ten idges were employed 
which had been lying for a quarter of an hour in water; then 
forty-two shots were fired continuously, eight of which were 
directed against a wooden chest filled with cartridges, in which 
the latter were placed in various positions; some with their 
lower ends (the percussion ends) facing the spots from 
whence the shots came, others with the ball end towards 
it, others again. with their sides in that direction. Of 
these shots, fired from 2 distance of 150 paces, the eighth 
hit the chest and passed through the side. Amongst 260 
cartridges contained in the chest, partly in pasteboard 
boxes and partly distributed between the latter, five exploded 
and blew oft the top of the chest, which was fastened on with 
only two nails; ten of the rest of the cartridges had their exterior 
cases distorted and rendered incapable of fitting into the barrel; 
twenty-six cartridges were blackened by the smoke, and all the 
rest remained intact. After this there were fired forty-two shots 
continuously to make up the number of shots fired to 2,000; and, 
finally, seven shots with cartridges purposely filed thin at the rim, 
and split in different parts, in order to cause the cartridges to 
burst, and ascertain the effect of this upon the breech. During 
this experiment the gun was placed in a safety apparatus. Five 
of the cartridges prepared in this manner split up partly at the 
bottom, and there was, in consequence, a slight flash of flame at 
each side of the breech, rather like what occurs when a cap splits 
on the touch-hole of an ordinary gun. The breech-closing arrange- 
ments did not undergo any change in consequence, and both the 
breech and the hammer preserved their normal position. On 
subsequently taking to pieces and examining the gun, it was 
found that the breech-loading arrangements and lock were not 
perceptibly worn, that the breech closed as firmly as ever, and 
that a little powder-smoke was only deposited on the surfaces of 
the lock-case and on the spring of the lock, which, however, would 
not have hindered the continued use of the gun. The 259 shots 
made on the sixth day of experiment without any interruption 
concluded the testing of the Remington gun, so that altogether 
there were fired, with good effect, sixty shots with cartridges con- 
taining seventy-five grains gunpowder each; 701 shots with sixty- 
grain cartridges; and 1,246 shots with forty-five-grain cartridges, 
making, altogether, 2,007 shots. 

ARCHDUKE WILHELM, 
Field-Marshal-Lieutenant. 
Count ARTHUR BYLAND, 
President of the Royal Commission. 
Magor F. KRevtz. 

Vienna, 3rd October, 1866, 

I understand that, hitherto, no orders amounting to more than 
one or two for trial have been given for any breech-loader except thé 
Remington. I may observe that several statements on the subject 
of breech-loaders, made by the correspondents of the Zimes and 
Standard, are entirely erroneous, and must have been founded on 
mere rumour. Next week I hope to give you further particulars 
on this important matter. 

I hear that several of the Austrian ships of war were supplied 
with armour-plating from the ironworks at Storé and Zeltweg, in 
Styria.* These plates were first under fire at the naval encounter 
at Lissa. The armour plates for the flagship of Admiral Tegett- 
hoff, the ironclad Archduke Ferdinand Max, were (including bolts 
and fastenings generally) delivered solely from the ironworks at 
Zeltweg ; and the armour plates and fastenings of the ironclad 
Hapsburg, which was built at about the same time, were obtained 
from the ironworks at Storé. 

It is reported here from Russia that the new Ladoga Canal has 
just been finished. The importance of this work may be estimated 
from the fact that the value of the goods transported from the 
interior to St. Petersburg on the former old, and not unfrequently 
useless, canal has averaged no less that one hundred million silver 
roubles per annum. ‘The old Ladoga Canal was commenced in 
1719 under Peter the Great, and finished in 1731 under Catherine. 
But, from the shallowness of this canal, it frequently occurred 
that it dried up, and became at last impassable for traffic. The 
excavation of a new canal, 5ft. deeper, was therefore begun in 
1859, and has just been completed. The Emperor himself, with 
several ministers and other high officials, attended the grand 
ceremony of the opening of this new Ladoga Canal for traffic. 

Vienna, 6th October, 1866. 


* [An account of the mode in which the Bessemer process is carried on at 
these works was given last year in THE ENGINEER.—ED. E,) 


(Signed) 








THe TRADE oF New Yor«.—The officers of the New York 
Custom-house have just compiled some statements of the tonnage 
of that port. During the first six months of 1866 there entered at 
New York, from foreign ports, 2,/46 vessels, with 1,458,313 
tonnage. During the same period of 1865 there were entered 
2,197 vessels, with 1,011,509 tonnage ; and during the first half of 
1860, the year before the war, 2,138 vessels, with 1,024,724 ton- 
nage. During the first six months of 1866 there cleared from New 
York, for foreign ports, 2,282 vessels, with 1,330,772 tonnage, as 
compared with 2,054 vessels and 981,206 tonnage for the first 
half of 1865, and 1,794 vessels and 872,249 tonnage for the first 
half of 1860. ‘The foreign trade of New York for the first half of 
the present year was much larger than during the corresponding 
period of either 1865 or 1860. The great part of the vessels en- 
gaged in this trade are, however, still owned abroad, the perils of 
the war for American vessels having driven many of the latter 
from the seas, and caused our merchants to seek foreign bottoms, 
a course which is still pursued to a great extent. Thus, in the 
first half of 1861 the American tonnage arriving from abroad at 
New York was 810,619, while the foreign tonnage was but 373,860. 
In the same period of 1865 this order of things was reversed, the 
American tonnage being but 349,569, while the foreign tonnage 
was 661,940. During the first half of the present year almost the 
same relative ay are observed, the American tonnage 
being 519,974, and the foreign tonnage 938,337. The coastwise 
trade of New York, although not of so great interest to foreign 
readers, deserves mention, the entrances and clearances during the 
first half of 1866 being 3,591 vessels, with 1,790,976 tonnage. The 
vast commerce of New York can be estimated when it is known 
that an average of 50 vessels, exclusive of those plying on the 
inland water, arrives and clear from her wharves every day, 
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RIVETTED JOINTS. 
By Tos, BALDWIN. 
As double-rivetted joints are made up of two rows of 


rivets, we have to determine first the distance centre to 
centre of rivets measured along the rows, and secondly, the dis- 


tance between the centres of the two lel rows of rivets. 

Mr. Fairbairn gives the pitch or distance between the centres of 
the rivets for double-rivetted joints the same as for single-rivetted 
joints, but that distance, the writer presumes, is measured 
diagonally from one row of rivets to the other, so as to form two 
rivets in one row and one in the other into an isosceles triangle, 
and the distance apart of the two rows of rivets can only be 
determined by knowing that the lap for double-rivetted joints 
is to be one and three-quarter times the lap of a single-rivetted 
joint, and placing the two rows of rivets at the same distance from 
the edge of the plate as for single-rivetted joints. 

Now, if we so place the two rows of rivets that they shall form 
a number of isosceles bap we they will, when measured 
Sones, and having equal distances apart, have the following 


ues, 

Make P equal the pitch of the rivets in each row as before, and 
D the distance they are apart measured diagonally, and D: the 
distance between the two rows of rivets; and all the other values 
the same as before, then 


(P—d)t 
represents the sectional area of the plate between’ the rivet holes 
in each row of rivets, and (10) 


Sek Ces 
the force required to tear that section asunder. 

The rivets to be sheared across by the force that would tear the 
last-named section asunder are two in number, and this force is 
represented by 

ye ee ee re ee nee. 
and as before, in the case of single-rivetted joints, the values in- 
dicated by (10) and (11) must be equal; that is, 


P— OIA GSEEE wi ws me ow we 1D 
But it has since been shown before that s and n are equal; hence 
P= te See wee. (13) 


the distance the rivets ought to be apart to ensure the strongest 
and most economical structure. 

The sectional area of the plates between the rivet holes, taken 
diagonally, according to the principles of stress, need not be 
ayn than half that of the plate between the rivets of each row; 
that is, 


D—d= tS. 
Therefore, 
p=Pt?¢@.. ... eo en ae (14) 


and by substituting the value of P from (13) into that of (14) we 
get— 


= oo tee 


4 +d... seo, sect bed (15) 


If we make the distance between the two rows of rivets one half 
the distance of the pitch of the rivets measured longitudinally, we 
shall get D rather in excess of the above value (15), and approxi- 
mate very closely to the experimental form with double-rivetted 
joint made by Me. Fairbai 

The Table I. applies equally to double and sy whee joints, 
since Mr. Fairbairn gives the pitch of the rivets the same for one as 
the other, although it is difficult to see why, since the strength of 
the double-rivetted joint depends entirely on the proper propor- 
tion of the pitch of the rivets in each row to the diameter of the 
rivets and the thickness of the plates, and not on the distance 
between the two rows of rivets, or the diagonal distance of those 
rivets, so long as the last two distances are not so small as toeause 
the plates to be torn or sheared asunder diagonally. Any excess 
above these distances only adds to the cost and weight of. the 
structure, without increasing its efficiency. 

In Table II. the fourth column gives the pitch of the rivets for 
single-rivetted joints, and by comparing equation (6), from, which 
that column is computed, with equation (13) for double-rivetted 


joints, we find that it is only necessary toadd < to the values of 


Pin the table in order to obtain the correct pitch of the rivets for 
double-rivetted joints. 

Taking experiments Nos. 38 and 39, Table X. of Mr. Fairbairn’s 
experiments on double-rivetting, as the most conclusive, we find 
that the thickness of the plates are ‘22, the diameter of the 
rivets three-eighths = ‘375, the breadth of the plates 3’125in., the 
mean breaking weight 23,707 lb., fracture taking place across the 
rivet holes A, B. 

In these experiments there are five rivets to shear across, and 
the sectional area of the plate, deducting the rivet holes 
across A, B, should equal the area of the five rivets, that is, 

"11044 x 5 = 5522, 
and °5522 + ‘22 + 3 d = the width of the plate to be of the 
strongest form, d being the diameter of the rivets, from which we 
get 3°635in. as the width of the plate, whereas the experimental 
plate was only 3°125in. 

Now, to have been in accordance with double-rivetted joints as 

used in practice, the experiment should have on six or any 
other even number of rivets, if the object be to determine the dis- 
tance or pitch of the rivets. As an example, take:the shell of a 
steain boiler, the direction of the rivets passing round the shell is 
shown at a b, and the double or longitudinal rivets at cd. The 
distance of the rivets in each row of the double-rivetted joint will 
then be given by the equation (13) as before stated. 
. In circular steam boilers with two flues the strain on the rivetted 
joints is very variable, for whilst the joints that run parallel to the 
axis of the shell have a strain upon them of three units, the joints 
that pass around the circumferénce of the shell have only a strain 
of one unit upon them ; hence this class of boiler should have the 
longitudinal joints double rivetted, and the other single rivetted, 
when, owing to the ring of rivets passing round the boiler on each 
edge of every set of plates and the double-rivetted longitudinal 
joints, the boiler would be as strong with this combination as if 
the whole were made of solid rings of plates, providing the plates 
are not made too wide. 

The common practice of boiler-makers in Lancashire and York- 
shire is to use two inch pitch and three-quarter rivets, whether the 
plates be three-eighths, seven-sixteenths, or one- inch, which 
cannot be too much condemned; yet we find chief-engineers of 
boiler associations stating that this is the correct method of con- 
structing steam boiler rivetted joints, although experiments decide 
to the contrary. 


* Read before the Society of Engineers. 











Foreign Locomorives.—(From our Correspondent.)—A Brussels 
establishment is about to deliver experimentally a locomotive for 
lines in the Dutch Indies. Hitherto English locomotives have 
been exclusively used on those lines. The same Brussels house 
has sold two locomotives to the Manzanarés and Cordova Railway 





Company. 


Liquip Furt.—On Wednesday, the 10th inst., a small steam 
yacht started from Messrs. Jackson and Watkins’ wharf at Mill- 
wall, fitted by them with Messrs. Barff and Sim’s patent apparatus 
for burning mineral oil as fuel. The boiler is of the ordinary 
multitubular construction, and the arrangement of the most 
simple description, adapted to the use of crude shale oil of the 
cheapest quality, which is burnt as gas. After cruising for some | 
time on the river the party returned to the wharf highly pleased | 
with the result. ? 


EXAMPLES OF MODERN MINING 
‘ MACHINERY. 
No. VIL. 

Iw our previous notice of the single-acting engine, our remarks 
were entirely confined to the embodiment of that principle in a 
beam engine, and it would scarcely be justice to the subject 
to omit the direct-acting type. By the courtesy of Messrs. 
Harvey we are enabled to illustrate one of 250-horse 
power, as usually applied to mining purposes. These engines 

peculiar advantages in occupying but little space, 
Indeed, in this respect no other engines of the same power can 
compare with them. Again, they are considerably less in price, 
and require much less costly buildings. It is an opinion among 
many practical engineers that a greater duty is realised with the 
beam engine; and in certain instances doubtless a massive beam 
by its inertia enables a higher initial pressure of steam and a 
greater degree of expansion to be employed. But when a suffi- 
cient weight is attached to the piston of the di ing engine, we 
do not see that the beam engine can be superior, and when it is 
considered what a large margin there exists between the cost of 
the two engines and the requisite buildings, we rather wonder that 
the direct-acting type is not more extensively employed. 

We have previously illustrated and described the gear of the 
beam engine, that of the direct-acting being identical, but in an 
inverted order, from the obvious reason that steam is admit 
under instead of over the piston it would be a dless r 


vores 


eeu , 710,240 foot-pounds must be performed, 
therefore “SSA == 221b, nearly, which is the weight of 
’ 

steam liquefied per minute consequent on the transfer of heat 
into But the feed-water is supplied to the boiler at a tempe- 
rature of about 100 deg., and the ,22 Ib. of water liquefied from 
steam in the jacket returns to the boiler at 274°4 deg. Therefore, 
the weight of water requiring for its evaporation from 100 deg. to 
steam of 274°4 deg., a quantity equal to that transferred to the 
cylinder from the 22 lb. of steam liquefied, will be less than 22 Ib., 
and as the sums of the latent and sensible heat of vapours are 
practically equal at all temperatures, we must deduce the quantity 
from the a heat of vapour at 100 deg., which will be found 
16,228,248 . 

thus, 1050x773 = 201b. If we allow 7 Ib. for the cooling 
effect of the vapour of the condenser on the metal of the 
cylinder, then we have the quantity of water evaporated per 
minute to produce 418 effective horse-power, 101°5 + 2°64 + 20+7 
== 131°141b. If we assume the evaporative efficiency of the boilers 


tobe9Ib. of water tol Ib. of coal, then wehave as = 14°57 Ib. 


of coal for a duty of 13,794,000 Ib., and deducing from this the 
duty on 112 Ib., we have a little’ over 106,000,000 lb. The con- 
sumption of coal per horse-power per hour will be ne 
= 2:09lb., which is rather a better result than is generally 








to describe it here. The air and feed pumps and plug rod are 
worked from a wrought iron beam connected to the piston rod cap; 
the cylinder is supported on box girders. Buffers formed with 
plates of iron and vulcanised india-rubber interposed between 
them, are provided at the top and bottom of the guides to 
receive the piston cap and prevent the piston proceeding too far. 
It is usual to place a beam across the engine-room over the 
cylinder with a small traveller, with a shackle and screw attached 
to afford facilities for readily removing the bottom to obtain 
access to the piston. 

In a previous paper we gave some reasons for the excess of 
duty performed by the Cornish engine. A simple and approxi- 
mate estimate of the work performed by this class of engine will 
not, we presume, be out of place for the younger members of 
the profession. 

We will select as an example a 100-in. diameter cylinder, with 
11ft.stroke, and avelocity of eight strokes per minute, working with 
four-fifths expansion and an initial pressure of 45 lb. to the square 
inch. The mean pressure then = 225s ms-1 » EL. oo 
23°48 ; deducting two pounds for pressure in the condenser, and 
1°48 for other resistance and leakages, we then have 20 lb. as the 

. 20 x 7854 x 88 
mean effective pressure throughout thestroke, and——-¢ . 
== 418 effective horse-power. The volume of steam consumed 
to produce this result per minute, regardless of clearance and 
steam ports = 26°4 x 7854.8, The specific volume of steam at 
45 lb. pressure = 572, therefore the volume of water which 


26°4 x 7854 
x 7854 x8 _ 9399-9 and 28999 x 


produced the steam = - 572 
035 = 101°5 Ib. approximately. The cubic capacity of the 


actual stroke is 599°9 cubic feet, and for such an engine the 
clearance and steam ports would amount to about 20 cubic feet. 
Now, to expand the steam to five times its original volume, and 
thereby realise a mean pressure of 23°48 lb. per square inch, the 
cut-off must take place before one-fifth of the stroke is com- 
pleted, which will be at the point which will leave the capacity 


599°9 + 20 

——;— = 123°98 cubic feet above the piston, and the point 
4(595°9 

pe 5889+ 20) 








will x 1728 — 7854 = 109in. from the end of 


the stroke; now the, whole of the stroke = 132in., therefore 
132 — 109 = 23in, from the commencement, or 3’4in. before 
one-fifth of the stroke is completed, and it therefore follows that 
the weight of steam required per minute under those conditions 
will be for the mean pressure of 23°48 lb. = ees oe) + 34 = 

“035 x 8 == 104°8 approximately. If all the steam contained 
above the piston in the in-stroke were discharged into the con- 
denser during the subsequent in-stroke, then would» the loss 
amount to 1048 — 101°5 = 33 lb. per minute; but there is 
always steam above the piston equal to or greater than the 
terminal pressure, and as any pressure above the terminal at the 
completion of the out-stroke onl; 
consequent on the momentum of the descending weight, it is 
only the terminal that need enter into our calculations, although 
the excess is conducive to economy, inasmuch as it contracts the 
available space above the piston for the entering steam in pro- 
portion to that excess. Omitting any pressure above the termi- 


nal, the actual loss is represented by mee = 2°64 Ib.; thus we 


see that in the case we have supposed a 418-horse power engine 
loses but 2°64 Ib. of steam per minute from clearance and 
steam ports. The frigorific influence of the vapourof the con- 
denser having no access to the steam side of the piston, its 
cooling effect, compared with that of the double-acting engine, is 
inconsiderable, and without reducing it to calculations we shall 
not be far wrong in assuming 7 lb. per minute to represent the 
loss. Radiation is so nearly prevented where the cylinder and 
steam pipes are well clothed that the loss arising from it may 
here be disregarded. 

The quantity of steam discharged into the condenser is not 
the whole evaporated to juce the exerted, but a con- 
siderable quantity is liquified in the steam jacket and returns to 
the boiler as water ; and the beneficial effect of the jacket arises 
from the fact that although the same quantity of water is pro- 
duced in the jacket which would otherwise be produced in the 
cylinder, steam, whilst it remains as such on the piston, is 
capable of giving out work, and the condensed steam in the 
jacket returns to the boiler at the of the water, 
instead of being thrown into the condenser. With the double- 
acting engine the advantage is twofold—in preventing the 
deposit of water on the surface of the pa and cylinder, which, 
on being relieved from pressure on the opening of the educti 


represents stored-up work | 


= 


realised in practice. An rative power of 8 lb. of water to 
1 lb,.of coal would give a duty of about 94,000,600 Ib., and a con- 


“sumption of 2°34 Ib. per horse-power. It must be understood that 


the horse-power here’ meant is the effective, or the actual 
power exerted after the friction uf the machinery has been over- 
come, The of the piston with mining engines is generally 
about twice as fast in the in-door stroke as in that of the out-door. 
In the above example the eight in-door strokes would be per- 
formed, say, in twenty-four sixtieths of the minute, or twenty- 
four seconds ; and the eight out-door strokes would, collectively, 
occupy thirty-six seconds; thus the speed of the piston under 
steam would be 220ft. per minute. Even this is not the limit of 

such an engine might with safety attain. We are 
acquainted with di ing engines of 70in. cylinders and 10ft. 
stroke making in ordinary work fourtzen and fifteen strokes per 
minute, which is equal to a velocity of over 300ft. per minute in 
the in-door stroke. 

It will not be out of place here to notice the formula in use 
for calculating the duty of Cornish engines. It must be under- 
stood that the term “duty” means the actual work done or weight 
raised by the engine from the consumption of a certain weight of 

, regardless of the friction of the machinery. A circular 
column of water lin. in diameter and one fathom long weighs 
2°0451b. for spring water. Let s equal the length of stroke, and d 
the diameter of the pump; L, the lift in fathoms, n the number 
of strokes, and ¢ the quantity of coals consumed expressed in 
bushels, Then the duty is deduced from the following for- 
mula :—Duty = L x (d)* x 2045 x n x s 


. c 

The largest'engines are characterised by the greatest duty, 
arising from the obvious reason that the friction is reduced in 
proportion to the power; the best sizes for economy are 60in., 
80in., and 100in. diameter cylinders. 

We have selected three steam di taken from Cornish 
engines for the purpose of illustrating the true action of steam 
within the cylinder, which will be seen at once to be exceedingly 
good. It is usual among mining engineers to express the size of 
the engine in terms of the diameter of the cylinder instead of 
the horse-power. 

The diagram No. 1 was taken from an 80-in. engine at Wheal 
Towan Mine, Cornwall—the engine in which Mr. S. Grose first 
introduced.elothing the cylinder, steam pipes, nozzles, &c. It 
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will be readily perceiveu tnat the steam was throttled irom the 
commencement of the stroke up to the point of cut-off, and that 
the back pressure was li This engine was distingui 
for a high duty. The di 
Messrs. Harvey and oe 

The sharp longitudinal up to the / 
sequent on the use of @ large steam 
to be considerable 
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closed early, and the Ban seinusd above the piston until it 





valve, would rapidly evaporate, and thereby exert a great frigorific 
influence on the metal. The second advantage has been stated 
above for the single-acting engine, which engine cannot suffer 
materially from the influence of the condenser, as the steam side 
of the piston is never subject to a less pressure than the terminal. 
This liquefaction of steam in the jacket arises from the fact that 
for every 772 foot-pounds performed by the steam a unit of 
heat must disappear; and as the foot-pounds done per 
minute by the steam = 23°48 x 7854 x 88 = 16,228,248, 
and steam at a of 45 1b. square inch possesses 
a teraperature of 274°4deg., and a tent heat of about 920, 
to liquefy one pound of steam in the jacket, supposing 
it to act with theoretical precision, and prevent all deposit of 





had reached a pressure of 16 lb. to the square inch, but before the 
steam valve was opened, and during the pause, the pressure had 
fallen to 91b.; this diminution of pressure may be accounted for 
on the supposition that the equilibrium valve was leaking. Back 

is in a measure conducive to economy, as will be 


performing 
on 112 1b., which is equivalent to a consumption of about 1°86 lb, 
per effective horse power. 
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250-HORSE POWER DIRECT ACTING PUMPING ENGINE 
BY MESSRS. HARVEY AND CO., HAYLE. 
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TO CORRESPONDENTS. 

Nortcz.—A Srgcrat Eprtion of Tae Enorneer és published for 
Forztcn Crrcunation. This edition, printed upon paper 

manufactured for the purpose, will pass through the foreign 

offices at the charge of a single postage. 

*,* We beg to call the attention of owr Advertisers to the notice 
below, and to state that the large circulation of Tak ENGINEER 
compels us to go to press at an early hour of the morning of 

blication. Advertisements, to ensure % ion, must be de- 
Tivered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received after that time must neces- 
sarily stand over till the following publication. 

*,* We cannot undertake to return drawings or manuscripts, and 


correspondents to copies. 

*,” Letters intended for publication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. 

A. F. C.—Low’s boring machine has been successfully employed in the construction 

of the Dublin Waterworks. ° 

A SUBSCRIBER.— There is but one system of making the rams of hydraulic 

presses tight, viz, the collar. 

E. D. (Berne).— The paper is so long that we have not as yet been able to find 

it. Can you leave it in our hands yet a little while? 

K. Y. X.— Valves perfectly similar in principle to your sketch have been patented 

frequently. Adams’ valve is being applied to locomotives with good results, we 
believe. 


DIsc ENGINES.—A correspondent desires to obtain the address of the makers of 
Bishop's disc engines, and that of makers of Simpson and Shipton's recipro- 
cating engines. 

G. A. C.—The machine would answer very well no doubt. We believe it to be 
original, but we could not pronounce a positive opinion on the subject without 
conducting a search at the Patent-office which we have no time to undertake 

A CORRESPONDENT.—Baird’s “ American Cotton Spinner,” or James Mont- 

fe* and Practice of Spinning,” will probably answer your pur- 
pose, 


court, they will supply wou with a list from which to select. ‘ 

J. B. (Manchester).—Thanks for your courtesy, which had been anticipated ; but 
we feel we may safely pass unnoticed all such slander. Mr, Mushet's letter was 
* carefully and distinctly” addressed to us, and the original és in our publisher's 
hands for your inspection if you ever care to trouble yourself about it. 

A NOVICE.—Jn order to find the power developed, call the full pressure part of 
the stroke |, add to this the hyp. log. of the ratio of expansion; multiply the sum 
by the initial pressure, and divide the product by the ratio of expansion; the 
quotient will give the average pressure per square inch throughout the stroke. 
Thus, let the area of a piston be 100in,, and the initial pressure 50 lb , and the 
ratio of expansion six times; the hyp. log. of 6 ts 1742. Then \ + Vi92 = 
2°792, and 2°792 X.50 ='139°600, and 138°600 ~ 6 (the ratio of expansion) = 
23°266 lb. per square inch, the average pressure, which, multiplied by the stroke, 
10in., gives, as the work performed by each inch of piston during one stroke, 
232°660 lb. Jt will form a useful exercise for you as a student to determine 
Jrom these data whether the formula to which you refer is or is not correct. 

M. E. M.—1. The engine will work up to at least 50 indicated horse-power. 2. 
The rule for finding the horse-power is very simple, Multiply the number of 
square inches in the area of the piston by the average pressure in pounds per 
inch, and the product by the speed of the piston in feet per minute; the result. 
divided by 33,000, will give the. horsepower. The average pressure will depend 
on the point of cut-off —see reply to “ NOVICE,’ above. 3. The exhaust port 
should close in your engine when the piston has completed about seven-eighths 
of its stroke, or rather less. 4, The distance from cylinder tocrank shaft will be 
mairly determined by the length of connecting rod, which should not be less than 
three strokes. 5.’ As the engine is to run fast, a light fly-wheel will answer — 
say Sft. in diameter, Gin. or iin wide on face, rim yin, thick, You will 
Jind the dimensious of your engine needlessly large for experimental purposes. 





WINDMILLS. 
(To the Editor of The Engineer) 

Sin,—Will you or your correspondents kindly tell me where I can get infor- 
mation respecting small windmills? I’ want one about 2-horse power four 
pumping water, cutting chaff, &c. 

Burton-on-Trent, 9th October 1866, T. J.C. 





CAST IRON BOILERS. 
(To the Editor of The Engineer.) 

SIR,—I have observed a letter signed ** Amateur” in THE ENGINEER of 
September 2th, and in reply to it I beg to state that a cast iron boiler made of 
soft or highly carbonised iron will rust clothes boiled in it, but if the boiler is 
made of hard pig iron it will boil clothes without rusting them. 

Derwent Foundry, by Gateshead, A. E, TREGELLES, 

October 4th, 1866. 
(To the Editor of The Engineer.) 

SIm,—In your last week’s trade report from the Welsh iron districts you 
make ment.: n of the new rolling mills at the Pontrhydyran Tin-plate Works 
of Messrs. Conway Brothers, and you give the uames of the makers of the 
engines and of the machinery castings. Would you kindly say in your next 
issue that the steam boilers alluded to by your correspondent were made by ine 
at these works? 

Crescent Ironworks, near Willenhall, 

Staffordshire, ICth October, 1866. 





JESSE TILDESLEY. 


ROTARY ENGINES. 
(To the Editor of The Engineer) 

Sir,—The letter in your last impression from Mr. 8S. P. Gallon has led ime to 
examine three patents taken out by Lord Dundonald—one in the year 1839, 
No, 6036; one in 1833, No. 6539; and one in 1843, No. 9593; and I cannot see 
wherein my engine is precisely similar to Lord Dunidonald's. excepting that there 
is a piston or drum of the eccentric kind for the steam to impinge up in both, 
But even in this the method shown in Lord Dundonald’s drawings for keeping 
the pistun steam-tight at the end is such that I think it would be impossible for 
it to keep tight for any length of time, which is of very great importance in a 
rotary engine, and more especially if it be fitted with a condenser. Then, again, 
the working «f the abutment slide, which has been the greatest of all obstacles 
that the inventors of rotary engines have had to contend with, is an entirely 
different arrangement in Lord I Id’s engine comy 1 to that of my own. 
‘The arrangement in my engine for cutting off the steam at any point, suiting 
itself to the load on the engine is of very great importance as regards the 
economy of fuel, but in Lord Dundonald’s plan [ do not see any arrangement of 
the kind. There are also a variety of arrangements in Lord Dundonald’s that 
are not in my engine at all. As to the latter part of Mr. Gallon’s letter, 
respecting it being impossible to reverse my engine, I beg to refer him to my 
specifications, wherein one or two ways are shown; and he will there see a 
rotary air pump that will work either way, though the engine can be reversed 
by almost any of the well-known plans for reversing the reciprocating engine, 
If Mr. Gallon has any knowledge of other patents taken out by Lord Dundonald 
that I have not named I should esteem it a favour if he will make me aware of 
their existence. At the same time, any information that I can give him or 
any other person on rotary engines, I shall be most happy to supply. 

. Nottingham, October 3rd, 1866. Wa. HALL, 








Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week. The charge for four lines and under is 
three shillings ; each line afterwards, eightpence, The line averages eight words ; 
blocks are charged the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 
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AMERICAN ¥, ENGLISH GUNS. 

A rew years since English artillerists were startled by 
the assertion that our American friends guns 
capable of burning charges of 701b. of powder with per- 
fect safety. It was told us further, tliat these weapons were 
of cast iron, smooth bore, and 15 in. or 16in. calibre, yet 
greatly superior in strength and efficiency to any wrought 





iron gun we could produce, a fact vouched for by the 
weight of the charges used. We need hardly add that 
these stories were easily accepted as literal truths by many 
in this country, notwi tinding that those who were best 
acquainted with ordnance matters either refused to give 
them implicit credence, or dismissed them altogether as 
being utterly at variance with all the known laws deter- 
mining the strength of guns, and therefore unworthy of 
consideration. Even the 15in. gun was soon found to be 
too small to satisfy American enterprise, or to supply 
matter for Yankee self-glorification. A gun 20in. in 
diameter of bore was next Toonghs forward, and wonderful 
things were told us of its powers, finally culminating in a 
statement that in American forts and ships 20in. guns 
might be counted by the score capable of firing 100 1b. of 
powder as a moderate service charge, while at a pinch they 
could be depended upon to burn as much as 140 Ib.; in 
other words, twice the heaviest charge which was held to 
be compatible with the endurance of English ordnance. 
We need hardly allude to the political use made of these 
statements in this country, We were, as a matter of 
course, gravely informed by those who hold that what is 
American must be good, and what is English must be bad, 
that our position as a nation was gone for ever ; that our 
naval supremacy must vanish in the smoke of the first 
shot fired by an American monitor against a British 
ship or a Canadian fort. This tale was repeated until 
it had become somewhat hackneyed and wearisome withal. 
Sensible men demanded what these ane guns had done; 
pointed out that it was impossible that any cast iron gun 
should be able to endure the monstrous charges spoken of if 
the powder was as English powder in strength; and demon- 


| strated that the destructive powers of a gun depended, at 


close range, not on whether it was a smooth bore or a rifle, 
nor yet on its calibre, but directly and simply on the 
weight of good powder which could be advantageously 
burned behind the projectile. For months, and even years, 
information respecting the powers of the l5in. gun: has 


been eagerly sought for; but it appears that the experi- 


ments tried with it have been very few and far between, 


or else that the results of these experiments have hitherto 
been kept secret with jealous care, for, with the exception 
of a few almost isolated details of the firing of the 15in. 
gun given in Mr. Holley’s admirable book, hardly a scrap 
of reliable information has reached this country on the 
subject. Truth, however, possesses wonderful vitality, and 
the clouds of mystery with which the doings of American 
guns and American artillerists have been obscured begin to 
break away, revealing facts strictly in accordance with all 
that has em predicated by well-informed men in this 
country, and going far to prove that once our ships are 
fairly armed with the 7in. and 9in. guns-on the manufac- 
ture of which all the vast resources of the Woolwich gun 
factory are now concentrated, our armament will not be 
inferior to that carried by the ships or forts of any other 
nation in existence, 
Tq@coHect all the true statements regarding American 
uns. which have reached this country from time to time 
into one readable article would not, perhaps, be very diffi- 
cult. It is certain that the compiler would not be over- 
whelmed with matter. The moment for placing such a 
paper before our readers has not yet arrived, however. 
To render it valuable it should be complete, and accurate 
information reaches this country so slowly, so much by 
dribblets as it were, that we must perforce wait a little 
longer. We may deal, nevertheless, with the latest infor- 
mation on the subject.of heavy American ordnance at our 
disposal, and it will be found sufficiently important and 
interesting ; concerning, as it does, the two heaviest of all 
the heavy guns so long held over us in terrorem—the 
20in. and the 15in. pieces. All that we have got to say 
regarding the first may be said in a few words. There is 
not a line of reliable evidence to prove that a charge of 
1401b. of powder has ever been fired within a 20in. gun 
behind a projectile of adequate weight. Indeed, there is 
hardly any evidence whatever in existence regarding these 
guns, for the very excellent reason that, practically speak- 
ing, there are no such guns to collect information about. 
A highly respectable American journal lately informed its 
readers that there are in America just now but two 20in. 
guus, and we have good reason to Catieve that this state- 
meut is substantially correct. Several monitors are, indeed; 
to be armed with such weapons—the Puritan, for example 
—and 20in, guns have been cast now and then for some 
years. What has become of them we are unable to say. 
It is well known in the best informed circles in New York 
that the 20in. is merely an a gun, on which no 
reliance can as yet be placed, and our readers may rest 
assured that whether the statement that there are 
but two now in the States is or is not strictly accu- 
rate, the reports of its numbers and its powers which 
have reached this country are untrustworthy exag- 
gerations—precisely similar in character to Sir John 
Falstaff’s notable description of his encounter with 
the men in buckram. With judicious handling even 
two guns may be made to go a long way as things to 
boast about provided they are only big enough. The 
heaviest gun which the Americans have fairly afloat, 
and with which English ships would, in the event of war, 
have to contend, is 15in. calibre, of iron, cast on the 
Rodman system with a water cooled core, and throws a 
round hollow cast iron shot weighing about 425 |b. ; 
the weight ge with the diameter of the central 
cavity. The len of chase is about 13ft:, and. the 
ordinary service charge is but 25 lb. of powder, although, 
in contending with ironclads, the orders issued permit this 
charge to be nearly doubled for a few rounds. ‘The weight 
of the 15in. shell is about 350 lb, Such a weapon was no 
doubt very formidable a few years ago, while Sir W. Arm- 
strong and his breech-loader were in favour, and it is still 
ed by many Englishmen as the most powerful gun 
in the world. e can only estimate the value of this or 
any other gun by the effects which it can produce; but, as 
we have already stated, on this point we have been left 
very much in the dark. As they have not. yet learned to 
roll thick plates in the States, the only targets against 
which these guns have as yet been tried were, with a few 


isolated exceptions, com of comparatively thin plates 
bolted or rivetted together, and perfectly failing to _ 
sent the resisting powers of a good English target. Even 

inst these built-up targets no great things were accom- 
plished—nothing, at least, going to prove that the lbin. 
sand yemyre4 the tremendous powers of destruction im- 
puted to it in this country to even a greater extent than in 
America. It has always been urged, however, by its advo- 
cates that the gun has never been fairly tested; and to this 
objection, until a very recent period, it was difficult to find 
areply. But we see with pleasure that a highly important 
experiment has at last been carried out at Fortress Monroe, 
in which the 15in. gun has been fairly put upon its mettle ; 
we are happy to add with such results that all ques- 
tions regarding the superiority of the weapon over our 
own 9in, gun now being eee Mined may be regarded as 
being set at rest for the present in our favour. 

Several reports of the proceedings at Fortress Monroe 
have reached this country, which vary more or less in 
details. We prefer to base our account of the matter on 
information supplied to us directly from New York. The 
experiment was undertaken to determine the value of iron 
plates as a defence when applied to stone batteries, and 
with this object in view a target was constructed of solid 
granite masonry 30ft. in height and 36ft. long. It is not 
easy to arrive accurately at the thickness of the work ; our 
report gives that of the main portion of the structure as a 
litule over 6ft., while the correspondent of the Standard 
states it to have been as much as 7ft. 94in. The wall was 
in either case so thin for its height that it was feared that 
without some increase of base it would be overturned 
bodily by the impact of a heavy shot near the upper extre- 
mity. To prevent such a casualty two buttresses were built, 
one at each end, 4ft. square, making the total thickness 
there through all nearly 12ft. The stones were cramped 
and dowelled with iron. Indeed, the entire structure ap- 
pears to have been honestly built to represent the side of 
a very powerful fort, in every respect save the height 
adopted, which was far greater than that of any modern 
coast defence battery. More than two-thirds of the face 
of the work were covered with plates of rolled iron 4in. 
thick. .As far as we can learn these plates were solid, 
though as it has been stated that they consisted of four 
separate laminw put together on the usual American 
system, there is some little doubt hanging over the point. 
We shall, nevertheless, take it for.granted that they were 
of:solid iron and of good quality. 

Against this target were hrought to bear a 15-in, Rod- 
man smooth-bore gun, and a 12-in. rifled oun, also cast on 
Rodman’s system. The firing commenced on, September 
2ist, and was resumed the following day. The first shot 
was discharged from the 15-in. gun with an elevation of 
40 minutes, a charge of 46 lb. of - powder, and a cast iron 
round hollow shot weighing 432 1b. The range was 350 
yards, An indentation was produced in.one of the upper 
plates about ldinm.. diameter and 3in. deep. At the rear of 
the target two graiiite blocks were broken, and the seams 
opened, “The initial ‘vélocity of the shot was 1,155ft. per 
second, .. 

The second'shot was fired with less elevation, the charge 
of powder and weight of ball remaining sometleaiay tie 
same. The initial velocity of the projectile was 1,130ft. 
per second. Ic struck a plate close to the ground, making 
an indentation‘about 18in. diameter and 5tin. deep. The 
greater penetration in this case is accounted for by the 
fact that a thickness of Gin. of sand had been rammed 
between the plate and the, stone, with a view to test the 
value. of such an expedient in saving the stone from 
vibration. . So. far, the. target had the best of it, the 
armour not being penetrated although it was cracked and 
loosened. The 12in. rifle was then tried. The charge 
consisted of 55 Ib. of powder and a cast iron round-headed 
bolt, weighing 620 1b. The elevation of the gun was half 
a degree ; the initial velocity only 1,020ft. per minute, 
One of the upper plates was struck, an indentation being 
made but 43in, deep. The plate was not penetrated. 
Two blocks of granite were broken at the back of the 
target by transmitted vibration, and some seams were 
opened, The fourth round was fired from the same gun 
with the same charge and elevation. The initial velocity 
was 1,079ft.,per second; the indentation I in, diameter 
and 53in. deep, The masonry at the back of the target 
suffered a good deal, but the plate was not penetrated. 
The fifth round resembled the fourth in every respect, save 
that the elevation was less, and therefore one of the sand- 
backed plates was struck close to the ground, and an 
indentation 14in. diameter and 7in. deep produ The 
plate was cracked but not penetrated. This shot brought 
the proceedings to a close for the time. On the 22nd 
firing was resumed, and six rounds were discharged with 
almost the same results, One 1l5in. shot struck. nearly 
in an indentation made the day before .by the Dyer 
rifle, and, we need hardly add, penetrated the, plate—the 
first and last which got through—and entered the stone- 
work a few inches. ‘Lhe last. shot was fired at the end of 
the structure where it was unprotected with jrou, smashin 
up the already shattered and disorganised fabric, nn | 
| thus bringing the experiment to an end for the time. 

We have no doubt that many people in England, and 
| Americans generally, will see in all this a conclusive proof 
of the powers of colossal cast iron guns. Yet itis easy .to 
demonstrate that the results go rather to prove that 
American guns are not formidable weapons than the reverse. 
That the target was knocked to pieces is certain, but this 
isolated fact proves very little. It was perfectly well known 
from the first that it would be knocked to pieces, It is far 
more important to bear in mind that it was only smashed up 
by eleven shots from the largest guns in the world, fired at a 
very short range; and it is especially noteworthy that 
both the l5in. gun and the Dyer rifle not only failed to 
penetrate the target as a whole, but actually failed to 
penetrate a 4in. _ even when the backing only con- 
sisted of sand. e most important issue is, of 
the determination of the relative merits of Buglish and 
American ordnance, That the target was demolished 
proves in itself noting ; but if it can be demonstrated 
that English guns would have penetrated it or demolished 
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evidence goes to show that the English gun is the better 
of the two, The destruction of any target by heavy guns 
is merely a question of time; the true test of efficiency, 
therefore, is not the actual dilapidation produced, but the 
time required te produce a given d of dilapidation. 
Arguing on this, the correct principle, we have a right 
to claim several points in favour of the gun which can be 
discharged most rapidly: Given a target which can only 
be destroyed by one hundred shots, say, then the gun 
which can fire one hundred rounds in the least time must 
be, ceteris paribus, the best. The 15in. gun, as mounted 
on board the monitors, can fire but one round in about 
three minutes. The English 12-ton gun, mounted on the 
broadside, can fire two rounds per minute. This is worth 
not only something but a great deal. Still we can afford 
to waive the point for the present, and test the relative 
value of our new Yin. guns against the American 15in. 
smooth-bore on a different basis. Comparing the 15in. 
gun with the Dyer rifle before going further, it will be 
seen that the former gave inferior results in nearly every 
respect, as was to be a from the smaller charge 
of powder. This Dyer rifle, by the way, was very nearly 
of the same dimensions as Big Will, although the charge 
was barely three-fourths of that which Big Will is believed 
to be still able to burn, and little over one-half as much as 
an English 600-pounder—if we have one at all—must burn. 
As no English gun was tried agaiust the American target 
it is impossible to say, with strict accuracy, what it 
would have effected. If, however, we produce evi- 
dence to show that English guns effectually defeated 
stronger targets than that used at Fortress Monroe, then it 
becomes fair to assume that the American guns are infe- 
rior, or do not really deserve the reputation they enjoy, 
and that it would be highly injudicious to forsake the 
principles of construction which we have recently adopted 
in favour of anything which American artillerists can 
give us. 

Now, up to the present time, there is no evidence to show 
that stone forms a better backing than wood and iron properly 
combined. The target constructed the other day to test 
Major Palliser’s projectiles, was demonstrably stronger 
than the Fortress Monroe target, although it was not of 
precisely the same character. It consisted, as our readers 
will remember, of 8in. solid plates, backed up with 18in. of 
teak and an inner iron skin. It may be urged that this 
backing did not possess the same powers of resistance as 
six or seven feet of masonry. We may grant this, but the 
Shoebury backing certainly offered as much resistance as 
that of 6in. of sand used behind a plate in the American 
target. And what shall we say of the relative strength of 
the plating of the English target? Being twice as thick 
as the Fortress Monroe plates, it was four times as strong; 
if 15lb. of powder were required to punch a 4in. plate, 
then would 60 1b, be required to penetrate the 8in. plate. 
Yet Major Palliser, with the 9in. gun, and but 43 1b. of 
powder, did that to the Shoebury target which the largest 
gun in the States could not accomplish with the American 
target—drove a shot right through; nay, the American 
guns failed absolutely to pierce the 4in. plate; yet it is as 
certain as anything can be that it is impossible to back a 
din. plate with any known material arranged in any 
known way, so that a hardened projectile fired from 
the English 9in. gun at short range will not penetrate 
it. A target resembling the American structure in many 
respects was tested last November at Shoeburyness, 
with results which strongly confirm our views regarding 
the relative powers of English and American guns. The 
particulars of this experiment are too long for repro- 
duction here. Our readers will find them fully detailed 
in THE Enaineer of December 8th, 1865, and January 5th, 
1866. It will there be seen that a granite fort far more 
powerful than that tried in the States, was beaten to pieces 
in a few hours by guns of but 7in., 8in., 9in., and 10in. 
calibre. The heaviest charge used was considerable over 
one-third less than that burned by the Dyer rifle; the 
striking velocity being only that proper to a range of 1,000 
yards, It is true that in this case, although iron embrasure 
shields were used, the face of the masonry was not pro- 
tected by iron plates. As we have already said, it is not 
easy, in the absence of direct experiment, to say with pre- 
cision what would have been the effects produced on the 
American target by English guns; but we know that a 
plate four times stronger than the American plate has been 
pierced by them, and the Shoebury experiments proved 
that even 14ft. of masonry were unable to prevent the com- 
plete penetration of shot fired with but 361b. of English 
powder; and it is certainly not too much toassume on such 
data that a4-in. plate backed up with 6ft. only of masonry, 
would be penetrated at every round by English guns 
firing hardened pointed projectiles with full charges. It 
required eleven rounds to complete the destruction of the 
American target. We fancy the same task would have 
been more thoroughly accomplished by Major Palliser with 
half the number, had he but a few of his own shells and 
the gun he employed recently at Shoeburyness placed at 
his disposal. It is possible that England may learn many 
things from the American engineer, but there is no reason 
whatever to conclude that she must go to New York, or 
a or Pittsburg—the birth-plece of the 20-in. 
gun—to be taught how to construct ordnance. 

We do not wish it to be imagined because we have thus 
pointed out the superiority of the English 9-inch gun 
over the American 15-inch smooth-bore, that we there- 
fore deprecate the construction of colossal ordnance. On 
the contrary, we believe it is to be regretted that steps 
were not long since taken to construct, in this country, 
one or more wrought-iron guns of at least 15-inches calibre. 
It will, of course, be urged that it is impossible to produce 
such a weapon which will prove safe, and the failure of Big 
Will and two or three other 600-pounders will be advanced 
in favour of the objection. But it is to be borne in mind 
that great advances have been made in the art of working 
wrought-iron into guns during the last few years ; that all 
the 600-pounders which have failed came from Elswick, 
or were built upon Sir William Armstrong’s system; and 
that we are not dependent on Elswick alone or on the 





——- system for the construction of heavy 
Some -dozen 600- ers are now being made at 
Woolwich on a very different plan, and -will pee ged be 
tested next April; we fancy with results which will com- 
pletely cast Big Will and his North country brethren into 
the shade. Ifa 15-inch gun can be made in the States so 
successfully that Americans are content to rely upon it as 
the sole armament of their heaviest monitors, surely it 
must be possible to produce a gun of the infinitely supe- 
rior material, wrought-iron, which can render us still better 
service. Herr Krupp is about to send a 15-inch cast-steel 
gun to the Paris Exhibition. It appears that Ericsson is 
really doing something towards producing 20-inch wrought- 
iron guns in the States, and it will not be satisfactory that 
England, the very home of iron and coal, the birthplace 
of Vaden should suffer herself to be beaten in such a 
race. We believe that at this moment the 9-inch English 
rifle is the most powerful weapon in the world ; but it 
would be folly to attempt to maintain that it will retain 
this supremacy for any lengthened period, and it is much 
better that we should try our’prentice hands at making 
15-inch guns in time of peace rather than have their con- 
struction forced upon us in time of war. 

As a means of comparing the relative merits, regarded 
as engines of destruction, of guns of different calibre, and 
of illustrating many of the arguments we have used in the 
course of this article, we have summed up particulars of 
the largest -— proposed or in actual use here and in the 
States, in the following tabular form. Those who have 
perused Captain Noble’s magnificent paper, read before 
the British Association and published in our pages, will 
understand in a moment how the relative efficiency of the 
guns is shown at aglance by the last column which ex- 
presses the work which the projectile has in it at the 
moment it leaves the muzzle of the gun, and therefore 
measures its powers of destruction. The table shows in 
the clearest possible light how greatly inferior in this 
respect the American 15-in. guns are to our own 9-in, 
rifles, 





Weight of charge. Initial | Euersy 


| Weight 














Nature of gun. | é me te in foot- 
ofgun. powder. shot, |eoctty:| “rons. 
tons. Ib. Ib. | feet. 
Wrought tron rifles. | 
Actually made.— 4in. 12 43 250 1,400 3,500 
” 13°3in.| 23 90 344 | 1,710 7,000 
” oo I ee 70 600 1,160 5,700 
Proposed.—1din. | 50 180, or 4 wt. of shot, 900 | 1,500 | 14,000 
e - | ” 125, or +1, wt. of shot, —_ 1,000 8,760 
” 20in. 67 240 1,200 1,500 | 18,500 
Cast iron smooth-bore. | | 
Actually made.—Kod-| 
man’s L5in, 22 60 400 1,480 6,100 
— - 40 400 1,000 | 2,800 
Columbiad 20in, 51} 100 ® 1,000 1,000 | 7,000 








From this table it will be perceived that the energy of 
the American 15-in. projectiles fired at Fortress Monroe 
was under 3,000 tons, while that of our own 9-in. gun is 
3,500 tons. This calculation is based on the velocity of 
the shot as it leaves the gun, and it must not be forgotten 
that the 9-in. shot is rifled, while the 15-in. shot is spheri- 
cal, and therefore that in traversing a given distance the 
velocity of the American projectile, and consequently its 
efficiency, will be greatly reduced as compared with those 
of the rifled bolt, because the sphere offers most surface 
to the resistance of the air. It may be assumed with safety 
that the velocity of the spherical shot will be reduced by at 
least one-tenth in traversing the first 500 yards after 
leaving the gun, while that of the rifled projectile will not 
be appreciably diminished in accomplishing the same dis- 
tance. 


A proposal to construct a gun capable of firing charges | 


of 180 lb. of powder may be, and no doubt will be, 
regarded as utterly utopian; but we can assure our readers 
that it is not so considered by men who have spent their 
lives not in theorising over ordnance matters, but in con- 
structing heavy guns. Indeed, after all, the charge is no 
greater in proportion than that now fired with success in 
the 9in. rifle. Even with the reduced charge of 125 Ib. the 


gun would exceed in power that of any other weapon in | 
Such a piece mounted in a central turret would | 
easily decide the fate of a naval action with half a dozen | 


existence. 


rounds, As regards the 20in. wrought iron rifle, it would 
be premature to speak. It is sufficient to point out what 
its general characteristics would be, and to call attention to 


the fact that Americans are endeavouring to produce at this | 


moment wrought iron guns of this calibre. Of the ultimate 
success of the 15in. wrought iron gun we have very little 
doubt; but the nation must not be too fastidious as to what 
constitutes a success. Sucha gun, capable of enduring 200 
rounds with even 125 lb. charges, would answer every 
purpose, provided it could be guaranteed that its failure 
would be gradual; and we think the guarantee might be 
given. Captain Coles has provided us with the means of 
working such a weapon, and a few coast defence monitors 
so armed would render England impregnable. Vast sums 
have been and will be expended on the construction of 
forts really of no practical value; let us hope that a few 
thousand pounds will be devoted to providing guns under 
the protection of which Englishmen might sleep in peace 
though all the monitors now in America were cruising in 
our seas with hostile purpose. 


ELECTRICITY AND ELECTRICAL FORCE, 


Axovt the commencement of the eighteenth century, 
a great dispute, famous in the annals of physical science, 
arose amongst philosophers in relation to the measurement 
of force. This dispute, in which the first physicists and 
mathematicians of the period took part, lasted over forty 
years, nor was it then brought toa satisfactory conclusion. 
On the one hand, Descartes and Newton, following in the 
wake of Archimedes, maintained that the force stored up 
in a moving body is to be measured by what is termed the 
“quantity of motion,” or the product of the mass by the 
acquired velocity ; on the other hand, Leibnitz and the 
brothers Bernouilli asserted that the force is proportionate 
to the product of the mass by the square of the velocity 
obtained. This is a simple statement of the question 


which for so long a period divided physicists into two 
great camps. The results of experiments were appealed 
to on either side; but these its, though most carefully 
verified, appeared to be as contradictory as the ents 
themselves. And, albeit it has been claimed for Clarke 
and d’Alembert that they succeeded in réconciling the two 
opposite views, the dispute appears to have ended in a 
tacit deference on the a of physicists to the great 
authority of Newton. e question at issue, clear enough 
-at the commencement, became surrounded with complica- 
tions, and was at pe evaded rather than decid: It 
was one of those in which either view might appear to be 
indubitably established by experiment and argument until 
the array of facts on the other side was duly and dispassion- 
ately considered. It is, we think, only recently—since the 
beautiful researches of Joule, Mayer, Clausius, Rankine, 
Thomson, Regnault, Tyndall, and other humbler but use- 
ful workers in the field of science—that we have been en- 
abled to decide without presumption in-this matter. The 
conclusion of Newton is in truth opposed to some of the 
best ascertained facts of modern science; but, though 
as a natural consequence it is de facto frequently brought 
into question, we yet find it admitted, with Newton’s 
laws of Motion, in our standard works on physics. 
It is as though physicists, vaguely perceiving the 
immense theoretical consequences following as a neces- 
sity upon its rejection, and for which science was 
not yet ripe, have of a common accord paused before 
taking a step so decisive and momentous. For, as a prac- 
tical solution of the difficulty, we find that quantity of 
motion or momentum, vis viva, and its more rational 
analogue accumulated or stored-up force, equivalent to 
“work” expended, though varying in different ratios, are 
all taken to represent, under different conditions, the force 
of a moving body. 

We cannot here even briefly recapitulate the arguments 
on each side of this question, which—transported from the 
domain of pure dynamics into that of electrical science— 
appears likely to receive a full discussion in our columns. 
y 2 sere substantially the view of Leibnitz in relation to 
the measurement of force, we will state, as simply and 
concisely as possible, the grounds for our conclusion, 
and point out its bearing upon electrical science; and 
we will then state the strongest argument that can be 
brought against it—an argument once deemed wholly un- 
answerable, and which, so far as we are aware, has not yet 
been answered. But we should be rendering but little 
service to our theoretical opponents if we were merely to 
draw attention to such facts as that of a ball, thrown u 
wards with a double or triple velocity, rising to a fourfold 
or ninefold height, or that of a fourfold or ninefold charge 
of powder being required to give a double or triple velo- 
city to a projectile, and to base our opinion on these facts 
without any explanation of them. We prefer to define 
clearly our unit of dynamic force, and to apply our doc- 
trine in that case where its applicability appears least 
obvious—the case of a body falling freely by the effect of 
gravitation. 

It is now universally admitted that, near the surface of 
the globe, the force required to lift a given weight toa 
given height is exactly proportionate to the product of the 
weight by the height. Thus a force or pressure of unit inten- 
| sity, applied during the unit of time, will raise the unit of 





mass to the unit height ;* and the foot-pound or gramme- 
metre represents the force of unit intensity applied durin 
the unit of time, or what Dr. Whewell has termed a“ dynam, 
| 4. aunit of dynamic force. Andn gramme-metres represent 
| n units of dynamic force, 3. ¢., either a force of intensity n, 
| applied during the unit of time; or, indifferently, a force 
| of unit intensity applied during n units of time—that is to 
say, n f.t = the product of the force or pressure multiplied 
by the time. Simple though this may appear, the prin- 
| ciple is virtually denied by those who admit the apparently 
equally simple definition that “the unit of force produces 
“unit velocity in the unit of mass in the unit of time,” 
which implies that n units of force or pressure, applied to 
the unit of mass, would produce in the unit of time a 
velocity proportionate to n. For x.ft =n gramme-metres, 
may here represent one gramme raised metres high, and it is 
established beyond any doubt-that the velocities acquired 
by bodies in falling through n metres vary as ¥ 2, and it 
follows that of our units of force exerted during n units 
of time, or n*ft= ¢t?.nf instead of n./t, are required to 
| produce in the unit of mass a velocity proportionate to n. 
We will endeavour to render clear the rationale of the 
ratio existing between dynamic force and velocity. The 
equation for the velocity at the end of ¢ seconds of a body 
falling freely in vacuo is v = gt, in which g represents the 
intensity of the force of gravity acting upon the unit of 
mass, expressed as the velocity (9°811 metres per second) 
| obtained at the end of one second. But it would be a 
| great mistake to assume that g, which is here constant, re- 
| presents the intensity of the moving force indifferently at 
any period of time, or that g.t=/t. It will be evident 
that g represents the intensity of the force acting to pro- 
duce acceleration of the velocity acquired at the end of the 
first second ; which velocity, if we suppose the body to be 
then subtracted from the action of gravity, would be main- 
tained constant for an indefinite period of time. In the 
accelerated motion produced by gravitation, the intensity 
of the force under which motion takes place is con- 
tinuously augmenting, since force is continuously ac- 
cumulated in the moving body. If the intensity of 
the force producing motion be expressed as 9°811 at the 
end of the first second, it must be considerea as nil at the 





* This is not the same as stating that ‘‘the unit pressure will 
raise the unit mass to the unit height in the unit of time;” and the 
distinction here made is one of very great importance when the 
velocity obtained by the mass that is raised is taken into con- 
sideration. The velocity acquired is, however, in the present case 
generally considered as negligible, and force is supposed to be 
expended in overcoming the pull or pressure of gravitation, and 
accumulated as work or potential force, without being at any time 
stored up as motion in the raised body. But, strictly speaking, 
this is not the case; and it is here incumbent upon us to guard 
against a source of misconception which, it may be perceived, 
might cause our views to be very plausibly, but unnecessarily, 
brought into question. 
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commencement of the motion; and the mean intensity 
acting during the first second will be g = 49055 = f. 
Now this, multiplied by ¢ = 1, will represent the dynamic 


force (f.t) expended upon the unit of mass to produce a 
velocity of 9°811 metres per second =v, And it will re- 


resent also the fallen through, and the dynamic 
force stored up in the moving body. Let us now take the 
case of a body of a unit mass falling during two units of 


time. The mean intensity of the variable moving force 
acting during the whole of this period will be Y= gs Bf 


This intensity multiplied by the time is 2f x 2¢= 4 {i 
= 19°622, which again represents the force expended, the 
space fallen through, and the work stored up. But the 
final velocity obtained by the expenditure of this fourfold 
force will be proportional simply to the intensity of the 
force acting at the end of the second unit of time, or to 
19°622=2v. Similarly, the unit of mass falling during 
three seconds will have stored up in it a dynamic force = 


“2 x 3= 441495 gramme-metres = 9. ft, whilst acquir- 


ing a velocity of 29°433 metres per second =3v. And gene- 
rally, if the formula g.t be taken to represent the velocities, 
the corresponding expression for the space fallen through, 
or the dynamic force expended upon and stored up in the 


unit of mass will be g .¢*, Or, f.t representing the dyna- 


mic force expended upon the unit of mass in the pro- 
duction of motion, + f.¢ x 4°429 will express the corre- 
sponding velocity nearly. 

We have entered into the questions thus far, under the 
present heading, because there exists between the velocity 
of a moving body and the tension of an electrical charge, 
or the intensity of an electrical current, an admitted analogy 
which, we think, now only requires to be pointed out in order 
that it may throw a new light upon the theory of electrical 
action and that of the correlation of forces, And we have to 
our hand an illustration of the fact the difficulties of which 
have prevented the general and unreserved acceptation, 
amongst electricians, of the fundamental law of the 
“squares of the tensions ”*—otherwise but less accurately 
expressed as that of the “squares of the quantities””—are 
almost precisely of the same nature as those which have 
prevented the theoretical recognition of what we may term 
the law of the “squares of the velocities.” As will be 
seen from a letter in another portion of our columns, the 
first mentioned law, universally applicable both in electro- 
statics and in electro-dynamics, is brought into question 
by no less an authority than Dr. Robert M. Ferguson, 
Ph. D., of Edinburgh, whose excellent elementary treatise 
on electricity we recently had occasion to notice. The 
experiment and the arguments which this physicist 
brings forward in disproof of the law in question are in 
striking parallelism with those which were advanced by 
Newton, and by his pupil and disciple Maclaurin, 
against the law of the “squares of the _ velo- 
cities,” which, we apprehend, Dr. Fe n would have 
equal difficult in admitting. And if the experiment and 
the reasoning of Newton on the latter point have been con- 
sidered as unanswerable, we can ily understand that 
Dr. Ferguson should consider his own as “decisive of the 
“question at issue.” We will draw the parallel between 
the two questions and the two arguments, before endeavour- 
ing to apply the facts which modern research have placed at 
our disposal to enable us to disprove the latter, and thus 
to clear up one of the greatest difficulties in the way of a 
clear comprehension _— mechanical principles of various 
phenomena in physical science. 

We have above referred to the analogy which exists 
between the velocity of a moving ly and electro- 
motive force or electrostatic tension, an analogy which 
Dr. Fe nm has been the means of pointing out to a 
large class of electrical readers, The unit electromotive 
force or tension may, in fact, be directly expressed as a 
velocity (viz., that of 107 metres per second) in a con- 
ductor of unit length moving at right angles to the lines 
of etic force in an unit magnetic field. This follows 
from the definition of the B A unit of resistance, which is, 
in point of fact, the unit of electromotive force divided by 
the intensity of current in BA units, being expressed as 


R= ? in accordance with Ohm’s law. 


The argument of Newton against the law of the “squares 
“ of the velocities” is substantially as follows :—It is sus- 
ceptible of experimental demonstration that if a body, 
moving with a given velocity, and +e to od ren, | 
inelastic, strikes another quiescent y of equal mass— 
the direction of the motion being in a line peony through 
the centres of gravity—the two bodies will p: together 
with a velocity half that of the first-mentioned body, in 
accordance with Newton’s third general law of motion. 
Now, according to our view, the force of the first body 
before the collision was = v.v, the force of each of them 


after the stroke is” x 2 =°~” and the sum of their forces 


——,; 


2 2 4 
is then a ; so that the sum of the forces after the stroke 


is one-half only of what it was before the stroke, whilst the 
“quantity of motion” is preserved the same. And we 
are thus called upon to account for the loss of one-half of 
the force of the first body in the collision. 


We may condense our answer into a dozen words. The 
Jorce “ lost” is expended in the production of its equivalent 
of heat-force. 

That such is the case appears proved by the clearest 
reasoning from well-ascertained experimental facts, and, 
t This law is expressed by the equation f= Q T=" in which f re- 

resents the quantity of force in action, Q the quantity of elec- 
tricity, T the Trectrical tension, and R the inductive resistance, 
Substituting for the latter its reciprocal C, the electrostatic pane 
city,—the unit of, which may be represented by the unit of surface 
at unit distance from an equal opposing surface in conductive 
ae = T’*,0, an expression analogous to 
=v.m 








moreover, by direct experiment. We will for the present, 
however, leave this solution—which has been given by Mr. 
Desmond FitzGerald, in a “On Electricity and the 
Correlations of Electrical Force,” which we may shortly 
have an opportunity of publishing in our columns—open 
to any objection that may be brought against it by those 
of our readers who might take a different view. 

Now we think we may para the ent of 
Dr. Ferguson, without viliing e sense, as follows :—It 
can be shown that if a charge of a given quantity of 
electricity accumulated upon a given surface (or, more 
accurately, upon a conductor forming of an inductive 
circuit of given resistance) be distributed by any means 
upon a double surface (or in an inductive circuit of half 

e above-mentioned resistance), the tension of the charge 


will fall to one-half (since Q = R» If we express as T.T 


the force in action before the distribution of the charge, 
the force acting from each half of the doubled surface will 


be Z x T=? , and the sum of the forces acting from 


- xX -=— 


. 2 oe 


the two halves will bee » so that one-half of the total 
force originally in action has been lost, a conclusion 
which, “ f think, is at variance with common sense.” 

So earnest a seeker for truth as Dr. Ferguson will 
probably find reason to alter the opinion here expressed if 
we can satisfactorily account for the quantity of force thus 
apparently lost; and Dr. Ferguson will, we think, admit 
that there is no difficulty in so doing. Our answer to the 
question which might here have been put to us is precisely 
the same as in the former case.’ Whether the distribution 
of the charge upon the double surface take place through 
a conductor of specified resistance or otherwise, heat will 
produced; and this heat will be the exact equivalent of 
the quantity of force “lost.” Addressing ourselves, as we 
do more particularly at the present moment, to men of 
science, it may suffice to put forward this solution without 
any elaborate veritication of it, based — known electri- 
cal laws. Nor need we, after what been already 
stated, answer in detail the various points dwelt upon in 
Dr. Ferguson’s letter. It is, however, incumbent upon us 
to give a satisfactory explanation, in accordance with our 
views, of the results obtained in the experiments cited by 
tais physicist, in which the inductive action of a given 
quantity of electricity is shown to be constant, under 
certain conditions, when the tension of the charge is 
halved. The telegraph electrician will at once perceive 


that the equation for static induction (Q = é ) may here 


be applied. The ratio of T to R in fact determines the 
amount of induction taking place between the 
conductor or conductors, or, since the metal ice-pail is insu- 
lated, the quantity of electricity—of the same sign as the 
inductric char; umulated as an inducteous charge 
upon its outer surface; and in Dr. Ferguson’s experiment 
this ratio remains constant ; for, when T is halved, the 
inductive resistance between the charged balls and the 
surrounding conducting surface is, approximately, halved 
also. The experiment is instructive in relation to our 
present subject-matter, since it shows not only that T and 
R vary inversely in the same ratio when Q, or the amount 
of inductive action, is constant, which is well-known and 
understood, but also that, consequently, since a given 
tension represents an acting force proportional to ‘I’, a 
given “resistance” represents an opposing force propor- 
tional to R* ; or, in other words, if the relation between 
electrical tension and electrical force be expressed by the 
equation T = 7//, the relation between what is defined as 
“ electrical resistance” (inductive or conductive) and resist- 
ing force will be also R= vj. Reading one science by the 
light of another, which, in the case of electricity, we are 
now able to do, it thus appears that the terms ¢ension or 
electromotive force and resistance have been, in a strictly 
physical sense, misapplied; and that what electricians 
term a double or triple electromotive “force,” or a double 
or triple “resistance,” is in reality a fourfold or a ninefold 
force, with which a given quantity of electricity is en- 
dowed, or by which the propagation of electrical action is 
opposed. 


New Prer aT BRIGHTON.—The new west pier at Brighton was 
opened on Saturday with great ceremony. e entire length of 
e pier is 1,115ft., it is approached from the shore by an abutment 
t. long and 140ft. wide, from which level to the second portion 
the descent is by a broad and easy flight of steps, with an incline 
on either side for Bath chairs, perambulators, and wheeled vehicles 
of any kind admitted to the pier. A fine promenade of gravel 
laid upon bitumen, 560ft. long and 50ft. wide, leads to the pier- 
head, or seaward end, which is 310ft. long and 140ft. wide. Along 
the backs of the seats are roofed weather-screens of plate glass in 
light iron frames, affording a perfect shelter from the wind and 
spray. The pier-head has an area of 39,000ft., and at each of its 
seo ornamental tower, two similar edifices adorni 
the abutment also. In the construction the ordinary process 
pile-driving has been dispensed with, the iron pillars being screwed 
into the rocky sea-bed. 

Tue CaLcuTta Water Suppty.—The Bengal Government has 
accorded sanction to the amended scheme for supplying Calcutta 
with water at acost of Rs. 52,000,000, exclusive of supervision and 
contingencies. The Lieutenant-Governor has withdrawn his ob- 
jection to that part of the original scheme ing the erection 
of a pumping station at Wellington-square, but w: was omitted 
on account of the expense, as it appears that the station is abso- 
lutely necessary for the efficient working of the system. ‘he 
Army Sanitary Committee has reported on the subject of the Cal- 
cutta water supply, and the abandonment 2 ae filtering 
medium, rote + the justices, is in with the 

i ical inutility expressed by the Committee. The 

Sanitary Committee were in favour of a brick aqueduct for con- 
ducting the water from Pulta to Tullah, but the justices have 
preferred an iron main, considering that in case of the supply 
of six millions of gallons being found ineufficient, double t 
water might be main; whereas 

quantity of a iy oot oo 
tained unless at an expense of fifteen lacs of rupees for the erection 
The Lieutenant-Governor states that he 

to the Imperial Government that the machinery 

i for the water supply be exempted from 
and desires that the justices should endeavour to stipulate 
ion of works within three years, or at most 
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succession, but the principal object in view was the pneu 
and firing of the artillery of the Magnanime, consisting of ri 
guns of nineteen and twenty-four centimetres (74in. and—rather 
less—Q94in. respectively). The larger of these guns, which weigh 
with their carriages, 21 tons each, were fired several times, 
the sea being sufficiently agitated to cause the vessel to roll 
considerably, the Emperor is said to have been perfectly satisfied 
that these great guns could be worked advantageously even in 
rough weather. ‘the inspection lasted three hours, and in the 
evening the squadron executed a sham fight, which drew all the 
world of Biarritz and the environs to the shore and surrounding 
heights. On the following day the admiral departed with the 
division to continue the experiments at sea. 

NEW APPROACH TO THE BRIGHTON StTaTION aT LONDON BRIDGE. 
—The large irregularly-shaped plot of valuable building 
occupying the area between the front of the Brighton and South- 
Eastern stations and Wellington-street and St. Thomas’s Hospital, 
is now turned to useful purpose. The land—the site of 
St. Thomas’s Hospital—was purchased by the London Bridge Land 
Company (Limited), who are constructing upon it a carriage 
and tootway from Wellington-street, Borough, to the front of the 
Brighton station. The new road will be 40ft. wide, including a 
7ft. Gin. foot-walk on each side, and will reach the level of the 
present carriage-way in front of the station by an almost impercep- 
tible ascent. ‘Lhe road is being built upon a viaduct, which wi 
of course, be completely hidden when the ranges of six-storied 
houses, with handsome shops on a level with the roadway, which 
it is designed shall be built on each side, shall have been reared. 
The viaduct will have eleven segmental arches, nearly semicircular, 
and will be in all about 260ft. long. Joiner-street, which 
between the front of the present roadway (on a much lower level), 
and the land upon which the new road is being constructed, will 
be crossed by a lattice girder bridge of an ornamental pattern, 
which it is likely will compare favourably in appearance with some 
of the railway works in the same neighbourhood. From the con- 
crete upon which the piers are firmly set to the level of the road- 
way the height is about 22ft. at the junction with Wellington- 
Street, and about 30ft. at the point where the bridge across 
Joiner-street will reach the present carriage-way. The walls and 
the arches are each of four courses of brick. On each side of the 
viaduct there are double arches, closed at the back, which will fur- 
nish two cellars for each of the houses fronting the larger arches. 
The piers are about 22ft. between centres, which is to be the 
length of a single front of the houses on each side. Communica- 
tion with the new roadway will be furnished on each side by stone 
staircases near the point where the brick viaduct runs on to the 
Joiner-street bri The excavators are at work casting out the 
foundations for a large hotel, to be erected on the corner of the 
land nearest the South-Eastern station. It is in contemplation, 
also, we are informed, to erect an institute for training nurses, 
under the direction of Miss Florence Nightingale, at the corner of 
the land where Joiner-street intersects Thomas-street, to both of 
which streets Miss Nightingale’s Institute would present a 
frontage. When this roadway is completed, and the railway 
junction between the Bermondsey station of the South London and 
the main line of the Brighton Company near New Cross station is 
opened, they will possess an independent entrance to the Brighton, 
Crystal Palace, and South London stations, and on their own 
lines, to all parts of the Brighton system—advantages they have 
not hitherto enjoyed. When the designs for the buildings at 
St. Thomas’s are more fully matured, and the works further ad- 
vanced, we will give additional particulars.—Railway News. 

LONDON, CHATHAM, AND Dover RatLway.—The report of the 
committee of investigation appointed by the shareholders on the3ist 
August, just issued, will be di and action probably taken 
upon it; at an adjourned meeting to be held to-day. Grosvenor 
Hodgkinson, Esq., M.P., ischairman of the committee, and the re- 
portis signed by himself and each of his t colleagues, all men of 
high business repute. The London, Cha‘ and Dover system 
is in five sections—the general undertaking, the Metropolitan 
extensions, the City lines, the Victoria station improvements, 
and the eastern section, or Greenwich line. The general under- 

ing includes above 116 miles, and the whole system above 

136 miles. The general undertaking is again subdivided into six 
parts. Of these the western extension (Bickley to Stroud, of 
twenty miles) and the Mid-Kent have been leased or worked bene- 
ficially. The following divisions have been worked or leased at a 
loss :—The Kent Coast, the Sevenoaks, the Sittingbourne, Sheer- 
ness, and the steamboat service. The committee reports a loss on 
the working of the Metropolitan extensions and the City lines, 
The Victoria station improvements revenue is derivable from 
various sources; the eastern section is not yet completed. The 
committee reports that the nominal capital of the company is very 
— gely in excess — ——— ey has actually been received 

y the company and expen upon the railways, The aggregate 
expenditure and vharges of all the sections cn enpital account is 
put by the committee at £16,683,302, and the nominal receipts on 
capital account at £15, 253,520, an excess of expenditure of 
£1,429,782. ‘* Ever since 1860, Messrs. Peto and ., and their 
nominees, have subscribed for the whole share capital of the 
company of every kind, and such capital was subsequently placed 
upon the market by Messrs. Peto and Co., either on their own 
account, or in some instances, as they allege, on behalf of the 
company.” The committee express an opinion that proper care 
has not been taken ‘* to protect the int of the pany with 
reference to the contracts for works, and that no competition was 
invited. The committee reports, with en to the issue of 
debentures, that ‘* the safi provided by the Legislature for 
the protection of debenture creditors have been systematically 
evaded; and a very grave and serious responsibility rests on 
those who have been either active agents or passive accessories to 
so flagrant a violation of the Parliamentary power under which 
they obtained loans from the public.” The committee state that, 
as regards several issues of debentures, instead of their being only 
one-third of the sums received or receivable as share capital, they 
considerably exceed the total of such amount. The committee 
gives o- ~/?: ct debenture issues, to which they direct 
special ai © company’s secretary gives Messrs. Peto 
and Co. two receipts for 45,000 A and B shares, eastern extension, 
as for £429,700 *‘ tor deposit and in anticipation of calls.” Messrs. 
Peto and Co, give, on the same date, April 22nd, 1864, a receipt 
for the same amount, “‘in respect of our contract for the con- 
struction of the above-named section.” These exchanged recei 
were the basis upon which debenture bonds were issued. for 
£356,300, The directors have issued an able defence, which will 
appear more fully on and after the meeting of to-day. 
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EXTENSION OF THE BARODA RAILWAY 
TOWARDS CENTRAL INDIA. 

Ir is, we believe, almost universally admitted that Agra, Delhi, 
and the Punjab will require more di railway communication 
with Bombay than will be afforded by the Great Indian Peninsula 
and East India Railways, when the lines now in progress between 
Bombay and Allahabad are completed. The distance from Delhi 
to Calcutta by the East, India Railway is about 1,100 miles; to 
Bombay, vid Allahabad and the Great Indian Peninsula Railway, 
neirly 1,400; and to Kurrachee, vid Lahore and the Indus, over 
1,000 miles, while the distance to Bombay, which is of course an 
infinitely more convenient port than either Kurrachee or Calcutta, 
would not be much over 800 miles by the direct line vid Neemuch 
and Baroda. This line would also bring Rajpootana and the nor- 
thern districts of the province of Malwa into direct communication 
with Bombay, while the projected branch from the Great Indian 
Peninsula Railway to Indore would accommodate the southern 
districts of Malwa and Bopal. Its importance on political grounds 
is evident; the committee appointed by the Government of India 
in January, 1864, to consider what lines ought to be constructed 
in Central India, attached primary importance to its construction; 
and, as is well known, it had always formed a part of the scheme 
of the Bomb iy, Baroda, and Central India Railway Company. 

Two surveys of the only difficult part of the whole line, viz., 
’ from Neemuch to Baroda, have been lately made by the Baroda 
Railway Company; one in 1864, and the other this year. They 


were both conducted by Mr. Foy, one of the company’s resident | 


engineers, 

he result of the survey of 1864 was to establish the fact that a 
railway, vid the Mhye valley, between the two points was per- 
fectly feasible; but the works in the ascent of the Ghaut were 
heavy, with a ruling gradient of 1 in 58, and it was decided to 
make a further and more thorough examination; the result of this 
has been that a line has been found upon which the works are 
much lighter than on the former one, which is shorter by several 
miles, and on which the ruling gradient is 1 in 100. 

The survey of 1864 was carried to Baroda, vid Jeerun, Deolee. 
Mogana, Gulliacote, Rathra, and Loonawara, crossing the Mhye at 
Rathra, and crossing the Kuddana hills by a tunnel about 1,000 
yards long. 

The last line from Neemuch to Gulliacote passes through Barole, 
Bhesia, and M and a better location of the former line 
onwards to Loonawara has been made, still crossing the Mhye at 
Rathra, but reducing the tunnel through the Kuddana hills to 
HOOF. 

Two alternative lines have also been surveyed, one from 
Gulliacote to Wassud, keeping on the north bank of the Mhye, 
and passing to the north-west of the Kuddana hills, thus avoiding 
a tunnel; and the other to Wassud vid Andaree with better 
gradients, but with a tunnel of nearly a mile in length through 
the Kuddana hills. Of the two last lines the former is the best, as 
it avoids the tunnel. 

The distance from Neemuch to Wassud, and from Neemuch to 
Baroda, is about the same (197 miles). The chief objection to the 
Wassud route is that it would increase the total distance from 
Neemuch to Bombay by about twelve miles, and thus add about 
2} per cent. to the cost of carriage on the Bombay and Malwa 
traffic. The objection to the ‘direct line to Baroda is that it lies 
for thirty-seven miles in his Highness the Guicwar’s territory; and 
although judging from the liberal manner in which his Highness 
dealt with the Government and the Baroda Railway Company in the 
matter of land for the trunk line, there is reason to believe he 
would gladly assist in extending it. It is undeniable that from 
some causes or other the traffic at the present time at stations in 
his Highness’ dominions falls far short of the traffic at stations in 
British territory; and that, mile for mile, a line north of the Mhye 
will pay better than a line on the south bank of that river. 

The gradients of the two lines from Neemuch to Baroda and 
from Neemuch to Wassud vid Deutwa, taken from the sections, 


are as under : 
NEEMUCH TO BARODA, 


1 in 100 100 to 150 150 to 200 200 to 300 Level. 
Miles. Feet. Miles. Feet. Miles, Feet. Miles, Feet. Miles. Feet, 
9 150 14 1,75 i 490 25 3,810 139 1,997 
NEEMUCH TO WASSUD vid DEUTWA. 
1 in 100 1%) to 150 * 150 to 200 200 to 300 Level. 
Miles, Feet. Mules. Feet. Miles. Feet. Miles, Feet. Miles. Feet. 
8 310 24 (1,546 8 1,070 i4 4,890 139 5,193 


The gradients, however, of the latter line are considered to be 
capable of improvement between Gulliacote and Deutwa, and it 
is possible that in the end there may be little material difference 
between the two routes in the heavier gradients. 

The country traversed from Baroda and Wassud to the Kuddana 
hills is a rich and populous district. From the Kuddana hills to 

3arole the country is not so populous. From Mogana to Barole 
the greater part of it is wild jungle, but the soil in the Mhye 
valley west of Barole is said to be highly productive, and when it 
is opened up by means of a railway, a tair trade will no doubt be 
developed. 

From Barole to Neemuch the soil is rich, and the population per 
square mile nearly as great as in Goozerat. A large proportion of 
the trade of Malwa, consisting of cotton, opium, indigo, grain, 
sugar, \ec., will find its way by the line to Bombay, and the through 
traffic will be very large. 

The line from Baroda to Neemuch might, the engineers esti- 
mate, be constructed as a single line for about £14,000 a mile at 
tne outside. It will probably be considered desirable to construct 
the line through the hills as a double line at once, and this will, 


of course, swell the cost of the line per mile considerably; and in | 





the absence of an accurate estimate of the cost of the line when | 


finally located, no reliable calculation of the probable return on | 


the expenditure can be made. 

The line to Neemuch should, however, rather be looked upon 
as part of a through main line of railway, the most direct and 
central that can be made between Bombay and the north-western 
provinces. North of Neemuch the routes onward to Delhi and 
Agra are said to present no serious engineering difficulties. The 
line might be carried direct from Neemuch to Jeypoor, or might 
curve slightly to the westward to accommodate Nusseerabad, 
whence a branch might be made to Ajmere. From Jeypoor the 
main lines would be carried to Delhi and a branch to Agra vid 
Bhurutpore. The traffic along these lines would, it can hardly 
be doubted, be enormous, and such an accession of traffic would 
be brought by them to the Baroda Railway as would repay the 
company for their large expenditure on the costly works of the 
existing main line and the Neemuch Ghaut. The doublings of 
the line from Baroda or Wassud to Bombay will be absolutely 
necessary when the Neemuch line is made, and much has already 


been done towards this, the large iron bridges and some of the | 


heaviest embankments being already formed for the double line. 

We sincerely hope that the first length of the direct line to 
Delhi, viz.. from the Baroda Railway to Neemuch, will be com- 
menced without delay. We understand the scheme has the support 
of the Bombay Government; and it certainly appears to us that 
none of the proposed extensions of existing lines have stronger 
claims for a concession, considering the benefits which would 
accrue, both to Government and the public, from railways through 
Central India, and the favourable result of the surveys recently 
made. —Bombay Builder. 








THE Norfolk Estuary Company have just completed another 
embankment of a mile and a half in length at Wolferty, adjoining 


the lands of his Royal Highness the Prince of Wales and the Hon. | 


Mrs. Mary Greville Howard. The work was commenced in March 
last, and the result is that 300 more acres of land are reclaimed 
from ‘‘the Wash.” This makes a total of about 500 of the 
32,000 acres to be recovered from the sea, for which the n 

funds were raised by the authority of an amended Act of Parlia- 
ment in 1840, 


| only a few pounds, and it can of course be used in the-most con- 


BAKER’S PATENT SAFETY CAGE FOR{RAILWAY GUARDS. 
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In the accompanying engraving we illustrate perhaps the best, 
certainly one of the simplest, and, as far as we can see, the most 
practicable of the many schemes which have been proposed for 
effecting intercommunication in railway trains. 

The arrangement, it will be seen, consists of a light cage sup- 
ported on a strong wrought iron frame and running by means of 
four deeply-grooved wheels on a pair of rails or guides which are 
made continuous along the whole of the train, the coupling be- 
tween each carriage having sufficient play to allow of the compres- 
sion of the buffers. These couplings are self-detaching when the 
carriages are separated. The cage is so constructed that when 
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not in use it may be folded close to the side of the guard’s van 
and occupies very little space. 

The advantages arising from the use of this invention are that 
the guard can make an inspection of the whole of the train at any 
part of the journey, or on lines where the electric communication 
is established from the passenger to the guard’s van he can ascer- 
tain the cause of alarm without stopping the train. The entire ap- 
paratus is simple and inexpensive, and can easily be applied to any 
form or size of modern carriage with very slight alteration —a most 
important feature and a valuable recommendation in favour of its 
adoption. It is the invention of Mr. J. W. Baker, C.E. 





THE HYDRAULIC TUBE FIXER. 


Eituer one or two of three systems of fixing tubes in boilers is 
invariably adopted, and these three systems represent the only prac- 
tical means of fixing boiler tubes at the disposal of the engineer. 
According to the first, the tube is made tight by driving within it a 
cylindrical tubular wedge termed a ferrule, by which it is expanded 
and secured in the tube plates. According to the second, a 
tapered mandril is driven into the tube, expanding and tightening 
it, the end of the tube is sometimes rivetted over, the mandril 
being subsequently , 
withdrawn ; while 
under the third sys- 
tem the expanding 
mandril is used, an 
instrument originally 
invented, we believe, 
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stout flexible pipe connecting the mandril with the pump. In 
using it the piston is forced back, the dies—which are held together 
by a spring collar—placed on the mandril within the tube, and the 
pump set to work by one man while another holds the machine in 
its place. A few strokes of the pump cause the piston to advance 
outwards, drawing the mandril with it, and of course, thanks to 
the taper, enlarging the circumference of the circle made up by 
the dies, thus making the tube tight. The pressure required is 
about one and a quarter tons per square inch of piston, a high 
pressure being employed in order to keep down the dimensions 
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by Mr. Prosser, al- 
though his claims 
have been disputed 


with much force by 
others, 1t is hardly 
necessary to describe 
the action of this in- 
strument minutely, as 
most engineers are 
familiar with it; it 
will suffice to say that 
dies placed within the . 
tube are driven out, 
by a tapered pin forced 
between them, the re-| 
sult being that the’ 
tube is enlarged just! 
within and just with- 
out the tube plate,’ 
and thus acts the part 
of a highly efficient! 
stay. The ordinary 
expanding mandril is, 
however, open to seve.! 
ralobjections, When 
the central pin is 
drawn out by a screw, 
great power is re- 
quired to work it, and 
when by a hammer, 
the tube is not unfre- 
quently cut clean 
across just inside the 
tube plate. These 
facts have retarded 
the general adoption 
of the system, yet it 
is certain that no bet- 
ter means of fixing 
tubes than that em- 
bodied in the princi- 
ple of the expanding mandril has yet been discovered. The 
operation to be performed is really very simple; nothing more 
is required than to devise means by which the central pin shall be 
forced slowly and steadily between the segmental dies. It is ob- 
vious that to such a purpose hydraulic pressure is admirably 
adapted, and in the annexed engravings we illustrate an exces- 
sively neat little instrument invented by Mr. R. H. Tweddall, a 
consulting engineer, residing in Newcastle-upon-Tyne, by which 
hydraulic pressure has been applied with much success to fixing 
tubes. Fig. 1 gives the instrument in section, Fig. 2 in elevation. | 
It consists simply of a small cylinder, within which works a | 
piston with cup leather packing. To the piston is affixed a six- 
sided taper steel pin, moving within six segmental dies, the outer 
circumferences of which are worked to a suitable shape for ex- 
panding the tube. The weight of the instrument is very small, 





fined situations, thanks to its small size. The n pressure is 


| obtained from a small force pump fitted in a portable cistern, a 
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of the instrument. By substituting steel cutters for the dies, 
tubes can be cut out with ease and facility. The entire affair cap 
be worked almost by an ordinary labourer, while in good hands sixty 
tube ends can be expanded per hour. It is likely to prove specially 
useful on board steamships, as leaking tubes can be made tight in 
situations where a hammer and ordinary drift cannot be mel. 

Mr. Tweddell’s tube fixer has now been some time before the 
public, and is being extensively adopted. To us it appears to be 
well designed, and carefully proportioned to the work to be per- 
formed, Difference of opinion will of course exist as to the best 
method of fixing tubes, but we have no hesitation in pronouncin, 
the instrument we illustrate by far the best expanding sande 
yet produced. 





Mr. BATEMAN, the eminent engineer, has calculated that it 
would require to supply London with the necessary soil for earth- 
closets every year 400 acres of ground 6ft. deep. 
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SAUNDERS’ SALINOMETER. 


IN Dosvemeanrens engraving weillustrate a salinometer recently 
brought before the public, which ap to be constructed on more 
correct principles than any other with which we are acquainted. We 
shall first describe its mode of action, and then point out the 
features in which its superiority is best manifested. Water from 
the boiler is admitted through the straight-way cock A, adjusted to 
admit it in a small and constant stream to the separating chamber B. 
In this chamber it strikes the disc C, and is broken and dispersed 
over the chamber, parting at once with its steam, and passing 
through the inlet pipe D to the central chamber E, which it occupies 
as ‘‘solid water,” all ebullition being prevented by placing E in 


communication with B by the holes in the dome F. The hydro- 
meter K, floating in E, registers the density by its distance from 
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the top of the bar or guide N. The water is drawn from a point 
just above a furnace crown, the waste being led away to the ‘alge 
through the outlet pipes G and the discharge chamber H. I is a 
thermometer attached by spring clips to one of the inlet pipes D, 
and it and the hydrometer, although protected by the outer case 
of ok ge rm oy be readily or be — bx be cleaned or 
re} y simply unscrewing one of the glands L and takin 
off the glass face uM, and this can be effected in a minute, as the 
joints are made with india-rubber rings. 

The advantages claimed for it by Mr. Saunders, the inventor, 
may be briefly stated to consist, firstly, in the perfect separation 
of the steam from the water in which the hydrometer floats, 
the consequent absence of ebullition permitting very accurate 
reading ; secondly, in its non-liability to get out of order; and, 
thirdly, as the instrument is completely enclosed no one can be 
scalded; while being self-acting it affords a constant index to the 
state of the water in the boiler, with the utmost attainable accuracy 
and precision. 





LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


On Saturday, the 6th inst., an ordinary monthly meeting of 
the above-named society teok place at its rooms, Doctors’ Com- 
mons, City. The chair was occupied by Mr. Joseph Newton, and 
after the routine business had been disposed of, Mr. Briggs pro- 
ceeded to read a second paper on “‘ The (‘oncussion of Water in 
Pumps and Pipes.” The subject, however, had on previous occa- 
sions been so fully ventilated and discussed by the associated 
foremen that it was scarcely possible for Mr. Briggs to shed much 
new light upon it, and he certainly did noc succeed in doing so. 
Messrs. Sta ler, Irvine, Keyte, Jenson, and others nevertheless 
entered lengthily afterwards into many practical points referred 
to in the paper, and thus contributed towards making the even- 
i arrangements more interesting and instructive than they 
otherwise would have been. On the conclusion of the discussion, 
a vote of thanks was awarded to Mr. Briggs, and then Mr. David 
Walker (secretary) read a short but suggestive paper on the best 
means for increasing the usefulness of the institution, especially 
in so far as related to obtaining situations for unemployed 
members. Mr. Walker considered that too much apathy was 
exhibited in this direction, and that thus one of the main features 
of the institution had been lost sight of. It was the bounden 
duty of one and all the members who were in employment to 
keep a watchful eye on behalf of those who were not, and to 
report to the secretary without delay any knowledge they might 
of vacancies or probable vacancies in engineering esta- 

lishments. Fortunately, he said, there were very few of their 
body at present unemployed, but it was still nece: to devise 
and complete arrangements for obviating the evils of ‘‘a rainy 
day.” Mr. Walker’s remarks appeared to create much interest, 
and it is to be hoped they will produce a beneficial effect. 

The chairman next read a communication from William Fair- 
bairn, Esq., C.E., in which that gentleman highly eulogised the 
society, and expressed an opinion that ‘‘ the Association of Fore- 
men Engineers was one of those institutions which tend to the 
improvement and advancement of practical science.” He wished 
it, therefore, every success, Mr. Fairbairn’s letter was received 
with great favour. Mr. Newton further read some correspondence 
which had passed between Mr. Walthew, secretary of the Man- 
chester Society of Foremen, Mr. Oubridge, one of its members, 
and himself. The purport of this was the expression of a desire 
on all sides for closer communion between the London and the 
Manchester Associations. It was also incidentally stated by the 
chairman that similar societies were either in active and useful 
existence, or in process of formation, in Leeds, Glasgow, Birken- 
head, and Sunderland. In all these cases the rules 
framed on the model of those of the London Association of Fore- 
men, and they were, therefore, in no way inimical to the interests 
of engineering employers, but, on the contrary, highly favourable 
to them. Much ap remarks, and finally the 








use 
announced that he should endeavour, at the Novenher 


on ‘ Ansell’s Fire-damp Indicator,” and 
wn ee a oar oa i emai 

‘orm e ingenious apparatus of illustra- 
tion and experiment. The meeting was then somes’ to the 
3rd proximo. 


sitting, to read a 





THE INSTITUTION OF CIVIL ENGINEERS. 


TnE council of the Institution of Civil Engineers have just 
awarded the following premiums for papers read during the 
session 1865-66:— 

1. A Telford Medal; and a Telford Premium. in books, to 
Richard Price Williams, M. Inst. C.E., for his paper ‘‘On the 
Maintenance and Renewal of Permanent Way.” 

2. A Telford Medal, and a Telford Premium, in books, to John 
Grant, M. Inst. C.E., for his paper, ‘Experiments on the 
Strength of Cement, chiefly in reference to the Portland Cement 
used in the Southern Main Drai Works.” 

3. A Telford Medal, and a Telford Premium, in books, to Edwin 
Clark, M. Inst. C.E., for his paper on ‘“ The Hydraulic Lift 
Graving Dock.” 

4. A Telford Medal to Sir Charles Tilston Bright, M.P., 
M. Inst. C.E., for his paper on ‘‘ The Telegraph to India, and its 
Extension to Australia and China.” 

5. A Telford Medal, and the Manby Premium, in books, to 

i “On the Results of 
ater off the Ground in 


Robert Inst. C.E., for his Pa 

a Series of Observations on the Flow o 

the Woodburn district, near Carrickfergus, Ireland; with Rain- 
gauge Registries in the same locality, for a period of twelve 
months, ending 30th June, 1865.” 

6. A Telford Premium, in books, to William Humber, Assoc. 
Inst. C.E., for his paper ‘‘On the Design and Arrangement of 
Railway Stations, Repairing Shops, Engine Sheds, &c.” 

7. A Telford Premium, in books, to George Rowdon Burnell, 
= Inst. C.E., for his paper ‘‘ On the Water Supply of the City of 

aris.” 

8. A Telford Premium, in books, to William Ridley, for his 
— on ‘The Grand River Viaduct, Mauritius Railways.” 

. A Telford Premium, in ks, to Theodore Anthony 
Rochussen, Assoc. Inst, C.E., for his paper ‘On the Main- 
tenance of the Rolling Stock on the Cologne-Minden, and other 
Prussian Railways.” 

10. A Telford Premium, in books, to William Hemingway 
ar M. Inst. C.E., for his paper on ‘The Craigellachie 

iaduct.” 





OIL IN BraziL.—We have been favoured by a gentleman lately 
arrived from Brazil with a specimen of a new oil-yielding mineral 
found in large quantities about eighty miles from ia. It isa 
porous substance, pale grey in, colour, and as light as pumice- 
stone. If white paper be marked with it it imparts a rich brown 
colour scarcely a shade lighter than that imparted by a piece of 
our Boghead mineral. It yields an average of eighty gallons to 
the ton of raw material, which, on account of its light nature, 
represents such a large bulk that it would not be profitable 
to ship it to distant places, although the proportion of oil yielded 
would ‘‘pay” well if extracted on the spot. It lies in seams 
several feet in thickness, and within a very short distance of the 
sea-board, and, like our Scotch shales, it is found at various depths 
and in variable thicknesses and qualities. In outward appearance 
it is totally unlike any oil-yielding material which has been 
brought under our notice, and we understand that some samples 
were lately examined with great interest by Sir Roderick Mur- 
chison and the commissioners lately appointed by royalty to 
inquire into our coal supplies. We believe a company is being 
formed in London with the object of establishing retorts on 
the spot where the material has been found.—TZhe Oil Trade 


Economy oF Pusiic Works.—Mr. Arthur Arnold read a paper 
on the ‘‘ Economy of Public Works” before the Social Science Con- 
gress on Monday last at Manchester, of which the following is an 
abstract :—‘‘ In the division of labour, which may be said to be both 
the cause and the effect of civilisation, there are certain functions 
which universally appertain to the Government, whether it be what 
is termed local and subordinate, or central and imperial. Even a 
rude society discovers the y of gover t—the advan- 
tage of general subjection for the commonwealth. And while I 
should be disposed to rank as first in importance among the func- 
tions of government the maintenance of the authority of law, 
I think the second is the execution of public works, or such con- 
trol of them as the condition of the community may render 
desirable. First in importance among such works must be ranked 
the means of int icati As a fund tal p ition, 
no man would affirm that the highways of a country should be 
oo property, but it may well be doubted if there would have 

en 13,000 miles of rail highways in the United Kingdom had the 
duty of construction been undertaken by the Government. At 
the same time it is not difficult to perceive the losses which must 
be charged to the present system. Official returns show that 
the average cost of construction in France has been £25,000 per 
mile, against £39,000 in England. Of this excess of £13,000 per 
mile I think £6,000 at least is fairly chargeable to the difference of 
our system. This would represent a total loss of £78,000,000. 
But this does not represent the measure of the defective economy 
of our system, though it is more than one-sixth of the total sum 
expended in the construction of railways in the United Kingdom. 
It is not very difficult to perceive that thorough unanimity of 
direction would more nearly assimilate the railway to the ancient 
highway system. But there is a second class of public works 
which have also been to a great extent subject to private enter- 
prise —works in connection with the public supplies of water and 
gas. I have very strong eres to the possession of such works 
by private companies or individuals; first, b when they have 

it - 1 ee ion of, or rights wy a district, their a 
may be op’ to any improvement in the quantity, or quality, 
or character of the supply; and, secondly, because in those places 
with not sufficient population to make the necessary works at once 
remunerative, and Gentes not the fit subject for such opera- 
tions, the inference is drawn from the unfortunate prevalence of 
the private-work system, that these places do not need such 
work, or that they must wait until the supply will be remunerative, 
and so the local authority is shielded from public censure, though 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Monthe. 
HIRE and JOHN WHITE, West Cowes, Isle of Wight, 
in the construction of parts of ships and other vessels, and 
using or employing such parts as a means of saving 

life at sea, and for other purposes.” —3\st May, 1866. 

1859. LEON MIGNOT, Faubourg St. Denis, Paris, “ I ts in the pre- 
a of soluble alkaline silicates to render them suitable for being used 

n preserving stone, wood, and other materials, and for manufacturing arti- 
ficial stone, and for other purposes.”—16th July, 1866, 

1906. EVAN LEIGH, HENRY THOMAS PALMER, and WILLIAM EDWARD 
WHITEHEAD, Miles Platting, near , “Improvements in ma- 
chinery or apparatus cotton or other fibrous sub- 
stances,” —2 





Manchester, 
for —— and preparing 
. uly, 1866. 

2071. HENRY BELL, Belfast, Antrim, Ireland, “Improvements in violins, 
violas, violoncellos, and guitars.”— 13th August, 1866. 

2097. JOHN WILLIAM HOFFMAN and GEORGE ROWE WILSON, Birmingham, 
“Improvements in communication between the guard and passengers or any 
other persons in a railway carriage or train.” 

2099. JOHN WILLIAM HOFFMAN and GEORGE ROWE WILSON, Birmingham, 
** Improvements in kites.”—15th August, 1866, 

2123. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improved 
apparatus for saving life and property in cases of shipwreck.”—A communi- 
cation from Francois Frédéric de Clossmann, Rue St. Sebastien, Paris.—:sth 


August, 1866. 

2177. JOSIAH THOMAS POYSER. Burton-on-Trent, Staffordshire, “ Improve- 
ments in or apparatus employed in dressing, screening, and 
separating grain, and for other similar purposes.” ugust, , 

2245. AUGUSTUS DE LA GAUTRAYE, Belvedere-road, Lambeth, “ An improved 

wood.”—A communication M. Manne, 


Paris. 

2248. HENRY GEORGE SCOTT, Leeds, Yorkshire, and NATHAN HALLOWELL, 
Greenhill, near Sheffield, Derbyshire, ‘* Impr ts in valves for pumps, 
said improvements being also applicable to steam valves.”—3lst August, 1866. 

2269. EDWARD NELSON, Johnson's-place, Ranelagh-road, Thames Bank, 
London, *‘ Improvements in the mode of treating certain fibrous vegetable 
substavces so as to render them suitable for the manufacture of textile and 
other fabrics.” — 4th , 1866. 

2350. EDMUND PHILLIPS and JAMES HOWIE, Manchester, “Certain improve- 
ments in machinery or apparatus to be employed in cutting textile fabrics.” 
2352. JAMES LEE NORTON, Belle Sauvage-yard, Ludgate-hill, !.ondon, * Im- 
———- in machinery for washing and cleansing wool and other fibrous 

materials.” 

2354, RICHARD ROBINSON, Brewer-street, Golden-square, London, “ Improve- 
ments in travelling or fitted dressing hags.” 

.356. JOSEPH HENRY BETTELEY, Liverpool, “ Improvements in ships’ 
anchors.” —13th September, 1866. 

235#. RICHARD ROBERT RICHES and CHARLES JAMES WATTS, Norwich, Nor- 
folk, “ Improvements in horse hay rakes.”—Partly a communication from 
Daniel G. Adelsberger. E burg. Frederick, Maryland, U.S. 

2359. COLEN HEWER CHESHIRE, Spencer-street, Birmingham, “ An improved 
metal spring box or case for fusees, cigars, and other purposes.” 

2361. JEAN JOSEPH BARANOWSKI, Fieet-street, London, “ An improved appa- 
ratus or appliance to be used in conjunction with corks for closing bottles, 
jars, and other similar receptacles.” 

2362. GEORGE ROBINSON, Welbeck-street, London, “Improvements in the 

fi e or production of ja, baryta, and strontia.” 

2363. CROMWELL FLEETWOQD VARLEY, Fleetwood-house, Beckenham, Kent, 
‘* Improvements in apparatus for obtaining latitude and longitude.” 

2364 CHARLES PATRICK STEWART and HENRY CHAPMAN, Manchester, “ Im- 
provements in tools or machines for cutting, drilling, slotting, slot drilling, 
shaping, and planing metals and other substances.” 

2365. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or apparatus for cutting frets in metal or other substances.”— 
A communication from Henriette Delong, Paris. 

2366. ALEXANDER OLDHAM, Newton Moor, Cheshire, ‘‘ Certain improvements 
in metallic pistons.” 

2367. JOHN BOYD, 7OHN MOCPHERSON, THOMAS KNOX KERR, and JOHN 
TAYLOR, Glasgow, Lanarkshire, N.B., “ Improvements in winding appa- 
ratus.” 

2368. JOHN BINDLEY, Birmiagham, “ Improvements in machinery or appa- 
ratus to be employed in the manufacture of fish hooks.” 

2369. WILLIAM TUNSTILL, Paterson, New Jersey, U.S., “ An improvement in 
braiding machines and warp regulators.” 

2370. RICHARD COUCHMAN, Noble-street, St. Martin's-le-Grand, London, “ Im- 
provements in boxes or cases for packing and exhibiting goods or articles of 
various kinds.”— 14th , 1866, 

2371. JOHN KEYSTON, King’s Norton, Worcestershire, ‘‘ An improved material 
or substance to be used instead of whaleb in the fi of whips, 
whip handles, riding and walking sticks, and such like articles.” 

2372. NOAH DUNN, Tipton, Staffordshire, “ Certain improvements in water 
tuyeres.” 

2373. THOMAS NEWEY, Birmingham, ‘* Improvements in clips or fastenings 
for the bands of purses and pocket books, and for other bands, and for other 
like pu 

2374. BENJAMIN BAYLISS, Pontnewydd, near Newport, Monmouthshire, 
“ Improvements in the manufacture of iron.” 

2375. CHARLES CUNNINGHAM CONNOR, Castlederg, Tyrone, Ireland, ** Im- 
provements in means or for the preparation or treatment of flax, 
tow, hemp. and other vegetable fibrous matters.” 

2376. WILLIAM CREASY, Bull's Hall, Bedfield, Suffolk, ** Improvements in 
machinery or apparatus for drying or otherwise treating grain and other 
substances.” 

2378. JOSEPH TWIBILL, Irvine, Ayr, N.B., “ Improvements in steam gene- 
rators or boilers, water heaters, and apparatus connected therewiih.”—15ih 
September, 1866. 

2379. JAMES JACKSON, Liverpool, “ Imp ts in the of ships 
anchors.” ° 
2380. PETER BRASH Leith, and WILLIAM YOUNG, Straiton, Midlothian, “ Im- 
provements in the manufacture of oil from shale and other bituminous sub- 

stances.” 

2382, JOHN DUNN, Old Jewry, London, “ Imp pinning wool and 
other fibrous ials.”"—A icati d Spineux, Liege, 




















in 
from Ferdi 





Belgium. 

2384. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An 
improved construction of railway.”— A communication from Frangois Guillet, 
Coteau, Roanne, France. 

2385. JAMES DODGE, Manchester, “ Imp: in hinery for g 
stripping, and cutting file blanks, part of which improvements is also 
applicable to grinding and polishing chisels, plane irons, and other articles.” 

2386. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “ linprovements in 

hinery or app for the manufacture of bricks, tiles, and other 
similar articles.”—A communication from Frangois Durand, Paris. 

2387. DANIEL MCDOWELL. Dublin, Ireland, *‘ Improved apparatus for cleaning 
the tubes of steam boilers ” 

2390. GEORGE DYSON, Tudhoe, Durham, ‘‘ Improvements in the smelting of 
iron, and in furnaces therefor.”— 16th September, 186. 

2391. WILLIAM HENRY BAILEY, Salford, Lancashire, ‘‘A combined bath, 
travelling trunk, and self-rocking cradle.” 

2392. JOHN THOMPSON, Ardwick, Manchest Imp: in machinery 
for turning or cutting and polishing screw nuts and other articles.” 

2394. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘Im- 
Pp in hinery or apparatus for sey ing grain from straw.”—A 
communication from Pierre Ernest Antoine Revol, Lyons, France. 

2395. THOMAS PARKES. Birmingh “Imp in tube cutters.” 

2396. HENRY JUSTINIAN NEWCOME. King William-street, London, ** improved 
apparatus for heating and warming buildings.” 

2397. JOSEPH HENRY SAMS, Justice Mills, Aberdeen, “ Improvements in 
straining or tightening wire.” 

2398. HENRY WILLIAM LEY, Bear-street, Leicester-equare, London, “ Im- 
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the populations of these villages and hamlets may be d 
for want of a supply of water. Not only can water be supplied 
more economically by concentrated works, with a wide distributing 
area, but by the greater depth of the reservoirs, and the greater 
body of water, its purity is preserved in a far greater degree 
would be possible in smaller works. The Manchester waterworks 
have power to supply thirty townships, and at a distance of nearl 
twenty miles from the reservoirs the eae bo: 

of Salford is supplied at the rate of 3d. per 1,000 gallons. I ho; 
and trust, before long, to see London unanimously and efficiently 
self-governed, and her supplies of gas and water duly administered 
by those who are directly responsible to the ratepayers, and those 
who have the responsible trusteeship of the street surfaces. But 
far across the globe there is another portion of her Majesty’s 
dominions, where the economy of public works has been and may 
be even more signally instance:l. ile I think that the construc- 
tion of public works in India has not been so rapid as the most 
sanguine had h for, yet it is observable that there has been no 
loss of progress by the change of government from the company to 
the Crown. I cannot resist the impression that in India a most 


useful ership between public works and private enterprise 
might en into; that the Government, by adopting the 
system of concessions, might forward with increased celerity their 


construction, which is so ni both to our ul - 
sion of hoamuntey,.cabuiertncieun ten Sodine uction 
and the population from the recurrence of these dreadful famines. 





F in working cords, straps, or chains, with pulleys, also in diffe- 
rential pulley blocks, and in apparatus for pawling or retaining.” 

2399. ALEXANDER SOUTHWOOD STOCKER, Lamb's Conduit-street, London, 
* Improvements appertaining to bottles.” 

2401. FREDERICK SAGE, Hatton-garden, London, *‘ Improvements in show 
cases or boxes.” —18th , 1866, 

2402. GEORGE KEENE, Durham-terrace, Peckham, Surrey, “ An improved 
sausage-making and mincing machine.” 

2403. HENRY SMITH CROPPER, Sneinton, Nottinghamshire, “ Improvements in 
printing machines."—A communication from George Gordon, New York, 


38. 

2404. WILLIAM DENNIS, Aldermanbury, London, “ Improvements in the con- 
struction of letter boxes and letter Caf 

2405. ELIAS BARLOW and WILLIAM NATHAN DACK, Patricroft, Lancashire, 
** Certain improvements in steam engines.” 

2406. ELIAS BARLOW and WILLIAM NATHAN DACK, Patricroft, 
“ Certain improvements in machinery or apparatus for planing metals.” 

2407. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ A new 
or improved pneumatic steam dredging machine.”—A communication from 
Emilio Musciacco, Brindisi, Italy. 

2408. THOMAS DIXON, Lowmoor, Yorkshire, “‘ An improved arrangement of 
steam boiler and furnace.”— 19th September, 1866. 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 
2483. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
sd in machinery for raising water.”—A communication 
St. Romas, Montmartre, Paris.—26th . 1866. 
2481. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, Londqn, 
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* aoe improved bronzi: 


wwe, Cleveland, U 
2480. ay tre FRANCIS JOHNSON, Boston, 
Gucem. Medford, Middiesex, Massachusetts, U.S., FB gto | reference to 
he cutting of files or the formation or making of their ane 
sonen 1866. ‘ili 


Patents on which the Stamp Duty of £50 sii been Paid. 

2444. RICHARD ARCHIBALD BROOMAN, Fleet-otzect, London, “ Steam boilers 
and furnaces.”—6th October, 1863. 

2491. THOMAS HUGHES, Wolverhampton, Staffordshire, “‘ Lanterns.”--10th 


October, 1863. 
2438. JOHN TOWLSON, Heigham, Norwich, “ Apparatus for cooling liquids.”— 
5th October, 1863. 


Patents on which the Stamp Duty of £100 has been Paid. 

2235. EDMUND MOREWOOD, Enfield, Middlesex, ‘* Coating metals.”—3rd 
October, 1859. 

s006. WILLIAM BROOKES, Chancery-lane, London, “ Securing the tires of rail- 

way carriages and engine wheels,” - 7th October, 1859. 

2274. EDWARD Ae yee yg Boh A on me heater liquid nourishment 
to infants, &c.”— 6th Oc! 

2291. WILLIAM orn mag Mowien Heath, near Manchester, “ Turntables and 
cranes.”—-8th 859. 

2313. ANDREW Yurrcon, Little St. Andrew-street, Upper St. Martin’s-lane, 
London, * Coating metal.” —11th October, 1859. 

2277. WALTER MACFARLANE, Glasgow, Lanarkshire, N.B., ‘‘ Discharging 
liquids, &c.”—6th October, 1859. 


Notices of Intention to Proceed with Patents. 
1478. SARAH JEMIMAH BOYLE, Liford, Essex, “ Utilising the explosive force 
of discharges in guns and fire-arms, and diminishing or preventing the 
il.” 





1479. RICHARD CANHAM, Ray-street, Cl li, in ma- 
chinery or apparatus employed when = moulds for ‘casting Aa 
1480, CHARLES LOOK, St. John-street. Clerk methods of 





attaching soles and heels to boots, shoes, and other p~ = articles.” —28th 
May. 1866 

1489. THOMAS | WOODWARD, See. S and GEORGE FALLOWS, Lech- 
field-street, Bir Pp of extracting cartridges 





and cartridge cases from het, E. Y 

1491. JOSEPH HALL, Clarke-street, Baap Middlesex, “ A new or improved 
kind of perforated elastic-faced cellular target.” 

1496, ISIDORE DELCAMBRE, Brussels, Belgium, ‘‘ Improvements in machinery 
for setting or p and distrib ig printing types.” 

1498. FRANCIS HEWITT, ‘Liverpool, “ Improvements in rudders and stern posts, 
and in connecting the same so as to allow of the ready shipping and un- 
shipping of the rudder from the deck.” 

1500. CEDRIC NURSE, Crawford-atreet, Bryanstone-square, London, “A new 
or improved fastening applicable as a substitute for buckles.” 

1501. WILLIAM ROCHESTER PAPE, Newcastle-on-Tyne, Northumberland, 
“Improvements in the manufacture and construction of breech-loading and 
other rifles and guns.” 

1505. WILLIAM BAYLISS, jun., Gracechurch-street, London, ‘‘ Improvements 
in yh ng constraction of continuous wrought iron fencing hurdles and gates.”— 
29th 

1507. GEORGE TOMLINSON _BOUSFIELD, Loughborough Park, Brixton, Surrey, 
og in y for cutting files.”"—A ee from 
Aaron Chambers, North P. Rhode Island, U.S.—30th 
May, 1866. 

1514. HENRY WILLIAM HIRE and JOHN WHITE, West Cowes, Isle of Wight. 
“ Improvements in the construction of parts of ships and vessels, and 
in the mode or method of using or employing such parts as a means of 
saving life at sea,and for other purposes,” 

1520, THOMAS JONES SMITH, Whitechapel, London, “ An improved apparatus 
to be employed in drawing liquids from casks and other vessels ” 

1521, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “Improvements 











e, Pi 


2011. CALEB oh ote came PRATT, Wilderness-row, London, “ Improve- 
in power engines.”—4th August, 1866. 


2177. JOStAn THOMAS PO —— Burton-on-Trent, Staffordshire, ‘‘ Improve- 
ments in apparatus employed in dressing, screening, and 
separating and for other similar "— 24th August, 1866. 

2250. GEORGE TOMLINSON ae ee Park, Brixton, Surrey, 

“ Improvements in machines for eyelets.”—A communication from 


2288, WILLIAM CUTHBERT, — in steam 
whistles.” — 6th September, \ 

2325. EDWARD FITZHENRY, Sek, U.S., ‘‘ A new and usefal machine which 
may be eo Ng for scouring, sleeking, or setting hides or leather.”—10th 

2387. or tdy *MoDowzt, Dublin, ‘Improved apparatus for cleaning the 
tubes of steam boilers. 

2388. GEORGE TOMLINSON BOUSFIELD. Loughborough Park, Brixton, Surrey, 
“Certain new and useful improvements in a communication 
from David Meeker Nichols New York, U. 

2389. GEORGE TOMLINSON BOUSFIELD, Pe ES Park, Brixton, Surrey, 
“Improvements in the art of felting or sizing hat bodies and machinery 

Philip Wheeler Somers, Danbury, U.3.— 


2403. HENRY SMITH ~) Sneinton, Nottinghamshire, “ Im ents 
in printing machines.”—A comm from George Gordon, New York, 
U.S.—19th September, 1866. 


Garrick, Providence, Rhode Island, U.8.—ist September, 1866. 
Yorkshire, “ Improvements 





persons having an interest in opposing any aa ee ees 
cheulé’ leave partionars in writing of Gault Oulectting to och application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Svecifications Published during the week ending 
6th October, 1866. 

4, 10d. ; 425, 10d. ; 426, 10d.; 427, 6d. ; 428, 4d. ; 429, 10d.; 420, 10d. ; 
ar 8d.; 432, 8d.; y Is. 4d. ; 434, 18. 10d. ; 435, 4d. ; 436, 8d. ; 437, 6d. ; 
438, 4d.; 439, Is. 2d} 440, 44.5 441, 4d.; 442, ‘4d. ; 443, 4d.; 444, 4d,: 
445, 1s. 10d. 5 446, 10d. ; 447, 4d. ; 448, 4d. ; 449, 6d. ; 450, Is. 4d.; 451, 4d.; 
452, 10d. ; 453, 6d. ; 454, 1s. 4d. ; 455, 8d. ; 466, 4d.: 457, 8d.; 458, 4d. : 
459, 4d.; 460, 10d. ; 461, 4d.; 462, 6d. ; 463, 8d. ; 464, 4d. '; 465, 8d. ; 466 
4d.; 467, 4d. ; 468,'10d. 469, 4d. ; 470, 1s. 4d.; 471, 4d. ; 472, 1s. 4d. 





*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums 5s, must be remitted by 
Post-office Order, made payable at = Fang nt 5, High Holborn, to Mr. 

Woodcroft, Her Majesty’s P: Office, Southampton-buildings, 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATION 8. 
descriptions are made from Abstracts prepared expressly for THE 
a at the office of her 7 Majesty 's Commissioners of Patents, 


Class 1. _PRIME. MOVERS. 
503. J. H. WHITEHEAD, Saddleworth, Phe = te “ Apparatus for heating the 
Seed water of steam boilers. "— Dated \6th Fi , 1866. 

According to this invention the patentee cleans the pipes effectually in the 
following manner :—For this purpose smali pipes are used through which the 
streams or jets of steam pass ; these pipes are suspended from a main pipe, which 
is on wheels to facilitate its movement to and fro. This main pipe is fed by 
steam from the boiler through a pipe moving through a stuffing box, or by 
other means, which allow the main pipe with the smaller pipes to traverse 
the whole length of the water pipes, which are liable to become covered with 
soot. The heating pipes are arranged in a series of tiers or zig-zags lying in 
a horizontal position, and in between these tiers or zig-zags, and crossing the 
heating pipes at right angles, are the small steam pipes, wh‘ch are perforated, 
the perforations being on each side of the steam pipes, and over the centre of 
the heating pipes which they cross. In place of steam air under pressure may 





The 





in the transmission of electric telegraphic despatches, and in the 
employed therein.”—A communication from Jean Joseph Etienne ‘Lenoir, 
Paris. 

1522. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
the deodorising of crude reck or mineral oil, and in the preparation of lubri- 
cating oil therefrom.”—A communication from James Mott and George 
Cowles. Lindsay, Canada West. 

1524. GEORGE RADFORD MATHER, Wellingborough, Northamptonshire, ‘* Im- 
provements in means or apparatus for holding or setting work to be cut, 
planed, turned, drilled, or otherwise operated upon.”—31st May, 1866, 

15383. HUGH CRAWFORD and JAMES CRAWFORD, Beith, Ayr, N.B., ‘ Improve- 
ments in finishing thread, and in the machinery and apparatus employed 
therefor.”~— Ist June, 1866. 

1536. CHARLES THEODORE JULIUS, Liverpool, “‘ An improvement in the con- 
struction of anchors.” 

1537. ALFRED PARAF, L in dyeing, printing, and 
other operations based on chemical reactions.”—A communication from 
Mathias Paraf-Javal, Thann, France. 

1540. JOSEPH KNIGHT, Pencardair, Carmarthen, ‘‘ Improvements in self- 
acting railway signals.” - 2nd June, 1866, 

1544. CONSTANTINE HENDERSON, Parliament-street, Westminster, “ Improve- 

pA wae 5 in girders manufacturéd in iron, steel, or otherwise, combined with 
t 2 

ra BEVERLEY FENBY, Birmingham, ‘‘ Improvements in locks and 
a! 

1548. ALEXANDER MONCRIEFF, — “Improvements in the mount- 
ing and working of ordnance.”—4th June, 1866. 

1551. EDWIN FARMAR, Tenbury, Worcestershire, “Improvements in appa- 
ratus to be used in training or growing hops.” 

1552, DESIRE ALFRED DUMUIS, ELMIR JEAN FRANCOIS FLICOTEAUX, 
EDWARD WILLIAM NIBLETT and MANUEL LEOPOLD JONAS LAVATER. 
Boulevart St. Martin, Paris, “Improvements in waterclosets, urinals, 
lavatories, and other receivers, and also in taps for supplying liquids to the 
same.” 


hi “rT 





1554. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
machinery or apparatus for making envelopes and paper bags.”—A commu- 
nication from Robert Parks and John Armstrong, Philadelphia, Penn- 
sylvania, U.S. 

1556. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improved ma- 
chinery for gumming and printing envelopes and wrappers for letters, news- 
papers, and small parcels.”"—A communication from Henry Clay Berlin and 
George Henry Jones New York, U.S.—5th June, 1866. 

1559. WILLIAM LAWRENCE, Cornwall-road, Paddington, Middlesex, * Im- 
———- in the manufacture of malt, and in apparatus for drying malt 
and hops.” 

1560. WILLIAM LAWRENCE, Cornwall-road, Paddington, Middlesex, “ Im- 
provements in the t of, and for, the treatment of 
worts.” 

1562. JOHN LOADER, Finsbury- -market, London, ** Improvements in apparatus 
for raising and lowering weights.” 

1567. HUGH GREAVES, Abingdon-street, Westminster, ‘‘ Improvements in the 
construction of parts of railways.”—6th June, 1866. 

1569. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, 

London, “ Improvements in electro- ny tng striking attachments for paper 

rulin hi —A n from Maltby Kingston Pelletreau and 
Ellicott David Averell, New York. U. 8. 

1570. ANTOINE GRIVEL, jun., Rue de Grenelle, St. Germain, “ Improvements 
in the construction of safes, strong rooms, and other similar depositories, 
and in the locks thereof.” 

1572. JOSEPH JULIUS FRIEDMANN, Size-lane, London, ‘‘ An improved prepa- 
ration of materials applicable for the manufacture of hats, caps, bonnets, 
coats, cloaks, gaiters, and other articles of clothing, pouches, portfolios, and 
other articles of capacity for enclosing various useful articles.”"—A commu- 
nication from Maximilian Friedmann, Philadelphia, U.S. 

1573. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in jars for preserving fruits, meats, and other substances.”—A communica- 
tion from John Jay Squire, New London, Connecticut, Us 8. — ith June, 1866. 
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504. J. FLETCHER, Ashton-under-Lyne, “ Valves for regulating the pressure of 
steam and other fluids.” —Dated \7th February, | 
This invention consists in applying to an ordinary stop valve an inverted 
regulating cone, plog, or valve fiiting within a case in which are holes or ports 
for the entrance and exit of the steam or other fluid. This regulating plug is 
fixed to a spindle, which is weighted in any convenient manner; and, in order 
to dispense with a stuffing box, the spindle passes through a flexible metal 
diaphragm. Above the case containing the regulating valve is screwed a bush 
fitting in the case of the stop valve; this bush is secured by a cap and gland 
forming a steam-tight joint, and to this bush is screwed a flange between which 
and another similar flange the flexible diaphragm above referred to is securely 
held. When this regulating plug is in operation the pressure of steam or other 
fluid causes it to rise as soon as the pressure overcomes the weight on the 
spindle, thus closing the ports in the case; but when the pressure is helow the 
weight on the spindle the plug drops to open the ports, and allows the steam 
or other fluid to pass at the required pressure. The traverse of the regulating 
plug is limited by a lock nut screwed on the spindle. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

526. C. E. and F. C, WINBY, Cardiff, “ Improvements in the construction of rail- 

— wheels, 





This invention consists, First, in forming the parts represented by the spokes 
or discs of metal, the peripheries of which are rivetted one on each side of an 
inner rib or flange formed on the internal tire, or it may be the tire itself, while | 
the ceutre parts are rivetted on each side of a cylindrical body or flange pro- 
tected from the nave or boss. This cylindrical body or flange, which is of ec: n- 
siderable thickness, instead of being formed on’a nave or boss fixed to the 
axle, the inventors sometimes forge on the axle itself, and this forms one part 
of the invention. In order to strengthen and stiffen the discs they dish them 
so that the central parts are further apart than their peripheries, and they 
further form a series of cups like indentations arranged round the centre ; the 
convex sides of these indentations come together, and they rivet the discs 
together at those joints. A rim may be thrown outwards on the discs, and 
slightly bevelled, so that the tire being undercut a little, and shrunk on the 
dises, they will have additional laterai security, besides that of the bolts or 


rivets, Instead of rivets, as before-mentioned, bolts may be used.—Not pro- 
ceeded +4 
530. H. S. Swirt, Peckham, “ Propelling ships or vessels by hydraulic pressure.” 


—Dated 20th February, 1866. 

This apparatus consists of a cylinder in which right and left handed Archime- 
dean screw propellers work, in order to draw water from the bottom of the 
vessel through a tube into the cylinder, and to force it into a transverse 
cylinder with a chamber or caseon each side of the vessel, such 
cases projecting beyond the sides of the vessel, or being set in grooves cut in 
the side or bottom of the vessel, so that the forcing of the water through slots 
or openings in the cases shall cause the vessel to be propelled through the water 
hy the force of reaction. 


460. H. B. YOUNG, Jnstow, Devonshire, * Screw propellers."—Dated 14th Feb- 
866. 





ruary, 
Hitherto one of the chief ohstacles to the practical application of feathering 
blade propellers for ships or vessels has been the weakness of the connection of 
the blades with the boss, The First part of this invention has for its object the 
ing of the ion, and consists in extending the shanks of the 

blades across a hollow boss, the diameter of which shall not be less than one- 
sixth of the extreme d of the p Her ; the thus obtains a 
double bearing, and a much longer leverage than heretofore to resist the eevere 
strain to which in practice the blades are exposed. He also sets or mounts 
such blade shanks in the boss transversely to the driving shaft, which passes 
between them, and supports the after end of the boss. The Second part of this 
invention consists in the application of springs and other automatic mechanism 
with the shanks of the blades in a manner as to cause the blades 











1581. CHARLES HENRY MURRAY, Loman-street, South " 
in machinery for making bricks.”—sth June, 1866. 

1586. HECTOR AUGUSTE DUFRENE, South-street, Finsbury, London, ‘‘ Im- 
proved apparatus for decorticating rice and other grain.”—A communication 
from Joseph Perre, Avignon, France.—11th June, 1866 

1626. LOUIS ADOLPHE DE MILLY, Rue de Calais, Paris, “A pew process in 
the treatment of concrete fatty acids for the manufacture of candles called 
stearine candles.”—i5th June, 1866. 

1653. ABRAHAM BOWEN, Birmingham, “ Improvements in sewing machines.” 
—20th June. 1865, 

1859. LEON MIGNOT, Faubourg St. Denis, Paris, ‘‘ Improvements in the pre- 
paration of soluble alkaline silicates to render them suitable for being used 
for preserving stone, wood, and other materials, and for manufacturing arti- 
ficial stone, and for other purposes.” —16th July’ 1866. 

1870. JOHN MACINTOSH, North Bank, Regent’s Park, and WILLIAM BOGGETT, 
Lindsey-houses, Chelsea, Middlesex, “ Improvements in manufacturing 
elastic fabrics.”— 18th July, 1866. 

1887. WILLIAM BURGESS, Montpelier-road, Queen's-road, Peckham, Surrey, 
mw in apparatus for washing, wringing, and mangling. mm 20uh 

8 

1907. ALEXANDRE MAGNIN, Boulevart St. Martin, Paris, ‘‘ Improvements in 
lamps and other lighting and heating apparatus fed by mineral or other 
volatile liquids.” —2ard July, 1866. 

1964, THOMAS GREENWOOD, Leeds, Yorkshire, and WILLIAM ae Leek, 
Staffordshire, “ Improvements in machinery and for th 
tare of boots and shoes, and other coverings for the feet.” — 30th ie, 1866. 

1980. JOSEPH SAWYER, Forston-street, —— FREDERICK = oes Oakley- 
square, London, “ Im or apparatus and processes for the 
snot aa. of oan pulp from wood and other fibrous materials.”—Ist 








in 

when revolving in water to assume an efficient position for propelling, and also 

to assume a position offering the least amount of obstruction to the progress of 

the vessel when they are not revolving; the whole of such self-acting 
hanism being ined in and enclosed by the hollow boss. The Third 

part of the invention relates to the movement of the blade shanks upon their 

axes by hand gear placed inside the vessel. 

489. T. C. BowrTet, Lewisham-road, Greenwich, ‘* Constructing bridges.”— 
Dated \5th February, 1866. 

Bridges constructed rding to this invention are formed of a metallic weft 
or woof stretched from one abutment to the other by means of drums or 
cylinders fixed in the said abutments, and put in motion by a steam engine, or 
any other motive power. The said woof will be composed of metallic wire 
cables stretched parallel to each other, following as near as possible the 
horizontal line. Each extremity of the cables will be fixed on the drums, 
which, by their rotary movement, would wind them round their peripheries to 
stretch them to their extreme tension. These cables thus stretched ar’ be 
interlaced by other cables crossing over and under each other, and vice versa, 
80 as to form a weft, the strength of which will be in proportion to the size and 
number of the cables. This weft serves to support the scaffolding on which the 
bridge is to be constructed. These bridges may be built with one or several 
woofs of metallic cables, with or without iron crossing eh or with rigid metal, 
such as cast, wrought, or plate iron.—Not proceeded with. 

492. W. E. GEDGE, Southampton-buildings, Chancery-lane, London, *‘ Construc- 
tion of carts, &c.”—A communication.— Dated \6th February, 1866. 

This invention cannot be described without reference to the drawings. 

494. W. DAVIDSON, Hi Bebbington, Cheshire, “ Square topsails and top- 
gallant sails.”— Dated \6th February, 1866. 
This invention consists of a simple and inexpensive arrangement for reefing 








square topsails and royals from the deck of the vessel. To apply this invention 
to, say, form, an additional 


l 





front of the sail where it is led down to the deck. When close reefed the other 
s loosed, and brought down by the downhaul in che 
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According to this invention a hole is bored through the entire length of the 
rudder, reaching through from the after part of the bottom of the rudder ina 
— line barely clear of the rudder-head on deck. Immediately under the 

rudder, elese up and. fixed firmly on the stern post, is an open iron framework 
in the form of part of the arc of a circle, and two radii; the radii project out 
from the stern post on either side as far as the rudder is intended to turn, and 
the arc joins them at the point of the inner part of the hole above described in 
the bottom of the rudder. On the outer or after part of this arc is a succession 
of correctly formed circular cogs reaching along the whole arc. A rod 
perfectly round passes through the hole in the ruddes, fitting it very exactly, 
but not so closely as to prevent its easy turning—extending from a little above 
the rudder-head on deck to the arc or frame under the rudder. Around the 
lower end of this rod there are three or more cogs cut which fit exactly into the 
cogs on the are, and the shoulder formed by the cogs so cut into the rod acts as 
a support for the rod on the arc, the arc itself being further supported by a 
bracket fixed on the stern post underneath. The rod passes through a hole in 
the stern near to the hole through which the rudder head goes, which takes an 
elliptical sweep, equal to the sweep of the rudder from side to side. The tiller 
on the rudder head runs abaft, and the upper end of the rod passes through a 
hole in the tiller, and Poeey bv clear of the rudder-head has a wheel on the 
top, around which a is, passed two or three times, and being carried to the 
sides of the ship, and yok through blocks, is brought back and passed over a 
vertical wheel of larger on the same axis with the steering wheel. 
The steersman then when he turns the wheel turns the vertical wheel, which 
turns the rod, the cogs in the end of which fitting closely into those on the arc, 
causing the rudder to move along at the same time, The rudder so moved by 
the turning of the rod by means of the wheel on its upper end on deck cannot 
in the slightest degree be moved by the action of the waves, no matter how 
great their force, for the cogs on the frame or arc fit in towards the centre of 
the rod; and, moreover, the pressure of the rudder against the rod has the 
effect of holding it more firmly in its place.— Not proceeded with, 





Class 3.—F ABRICS. 

Including Machi: and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

432. WASTENHOLME, Oldham, and R. G. 
of textile fabrics termed ‘ moleskins,’ or 
12th February, 1866. 

The patentees claim arranging and working the healds in weaving mole- 
skins, imperials, and velveteens,so as to employ only five healds instead of 
eight, with five picks to the revolution ‘or ten as a repeat) instead of eight 
picks, or sixteen to the repeat; and in the manufacture of imperials or mole- 
skins or five-heald velveteens, they claim using two healds up and three down 
to every pick. 

446. J. PATTERSON, Manchester, ‘* Machinery for cutting the pile of woven 
Sabrics.” —Dated \3th February, 1865. 

The object of this improved machinery is to cut the binding warp or weft 
uniting two pieces of fabrics which are woven together in the usual manner, 
such binding warp or weft when cut forming the pile on two separate pieces of 
fabric. The double fabric to be cut is guided between two rollers, the circum- 
ferences of which may be plain, fluted, or roughened to give the requisite 
adhesion to the fabric; the distance between the two rollers must be regulated 
according to the lenyth of the binding warps or wefts, which are cut by the 
sharpened edge of an endless band of thin steel passing around pulleys in the 
same manner as the usual band saws. The sharpened edge of the endless band 
projects slightly beyond a guide fitted partly into the space between the two 
rollers. When the binding warps or wefts are cut, each piece of pile fabric 
is conveyed away in opposite directions, and wound on a roller, or otherwise 
disposed of. 

450. T. WHITLEY, Tong, Birstall, Yorkshire,“ Apparatus for combing wool, dc.” 
—Dated \3th February, 1866. 

The patentee claims arranging or combining apparatus for combing wool and 
other fibres, whereby such fibre, in detached tufts, is deposited in the teeth of 
two sets of combs at or near the point of the closest contact of such two sets of 
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ture 
imperials and velveteens. ”"— Dated 





and in attaching them to their axles.”"—Dated 20th February, , 


teeth, so that such fibre may be combed by the separation of such two sets of 
comb teeth, substantially as described. 
| 465. J. HOLDING and P. Topp, Wheelton, Lancashire, 
‘ebruary, 1866. 
This invention is designed for the purpose of increasing the durability of the 
“reed dents” employed in looms for weaving, and consists in a novel and 
} Peculiar arrangement of mechanism in connection with the reed that shall 
give such reed during the operation of weaving a constant and gradual rise 
and fall, the effect of which upon the reed dents will be to make them more 
lasting and durable than hitherto, inasmuch as the weaving surface presented 
to the action or friction of the warp threads, instead of being confined to the 
root, is extended over a surface equal to their rise and fall. 
468. J. BARLOW, Bolton, Lancashire, *‘ Bleaching, dyeing, printing, and sizing 
cotton, &c.”—Dated 14th February, 1866. 
This invention cannot be described without reference to the drawings. 
488. C. MATHER, Manchester, *‘ Preparing linen yarn.”—Dated 15th February, 
1866. 


“ Looms.”—Dated \4th 


When linen yarn is spun wet and wound on bobbins in the throstle or 
spinning frame, it is desirable that it should be dried as quickly as possible 
after leaving the spinning frame, and it is usual to place the bobhins wound 
with yarn in trays or frames, and to convey them into drying rooms, where 
they remain till the linen yarn isdry. Now, according to this invention the 
patentee employs metal bobbins, by preference of brass, of the form of the 
ordinary wooden ones commonly used in spinning frames for spinning linen 
yarn, and the bodies of these metal bobbins are perforated with numerous small 
holes; when the bobbins have been wound with the spun yarn in the spinning 
frame they are removed and placed on hollow spindles, tubes, or supports in 
order that superheated steam may be caused to pass amongst the yarn wound 
upon them. These spindles, tubes, or supports are connected with a pipe by 
which superheated steam is supplied from a suitable steam boiler and super- 
heating apparatus such as are ordinarily used for producing superheated 
steam. On opening a valve or cock in the steam pipe the superheated steam 
issues and drives off much of the moisture from the yarn on the bobbins, and 
heats and dries such yarns. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
639, Rg Otway, Reading, “ Chaff-cutting machines.”—Dated 2nd March 


This invention consists, First, in forming on the outer surface of chaff- 
cutter knives, ridges, or grooves for the purpose of giving to the knives a 
serrated edge, instead of a smooth edge, as has been usual heretofore. The 
Second improvement in chaff-cutting machines, according to this invention, 
consists in the means adopted for sharpening the knives or cutters of such 
machines. For this purpose the patentee takes a block of stone, or a prepared 
block of emery or other suitable grinding composition of the width or nearly 
the width of ‘he Pp of the bine, and fastens it in the mouthpiece 
by pressure, or by other suitable means, when the knives require sharpening ; 
this block projects slightly beyond the face of the mouthpiece, so as to press 
against the knives ; he then turns the wheel on which the knives are fixed the 
reverse way, thus grinding the knives against the cutting-block in the mouth- 
piece until the knives are ground or sharpened. The Third part of the improve- 
ments consists in causing the top feed roll of the chaff-cutter to rotate at a 
slower surface speed at the periphery than the bottom feed roller, to compensate 
for the excess of friction caused by the bottom of the skew box, and thus pre- 
res > Bn, winding” in the top feed roll, that is, choking and bursting the 
mac! 








Class 5.—BUILDING. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

655. J. STEVENSON, Salisbury-street, Strand, London, “ Apparatus for per- 
Sorating rocks, to facilitate the formation of tunnels, galleries of mines, &c.’ 
—A communication.— Dated 3rd March, 1866. 

The perfora'ing app ding to this invention, consistso 

a sheet iron cylinder, of about 44ft. in diameter, and 3ft. in length, supported 

by a long round iron central bar or shaft, on which it is securely Db: 








y 
means of a strong cross-piece. The sheet iron cylinder is furnished at its outer 






































THE ENGINEER. 








same time the cylinder, in the manner usual in rowing boats. 
this motion the boring tools will be made to enter the rock and form a 
or annularchannel. At each blow a slight motion of the endless screw causes 
the toothed wheel tr turn round and describe a limited arc of a circle, by 
means of which the position of the boring tools is changed, and in this manner 
small particles will be detached from the rock. A small stream of water is 
led into the channel as it is perforated to assist in the progress of the work. As 
soon as the depth of the channel has become equal or nearly equal to the 
ae of the rating cylinder, the latter is removed, and ri capaed 


this ons ¥ dng to extract the the 
against frame, wi it is required Janeen = 
Grown back with too wet , 
Class 7—FURNITURE AND CLOTHING—None. 
Inel nan Raves aaee and Preparations, Fuel 
ns Lanes Matra i ; tion of 
fon teuen oe Bleaching, , Calico-Printing, Smelting, 
Glass, , Or Paint, erga te 
550. C. DE CABSARIS, The Bermondsey, London, “ Preparing hides and 
skins for tanning.” ey February, 1866. 
This invention consists in hides and skins after they have been 








been introduced into the cirenlar or annular channel or ditch, it is explod 
and the particles of rock detached are carried away.— Not with. 





Class 6—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, en Im- 
plements of War or for Defence, Gun Carriages, & oC. 
529, W. E. NEWTON, Chancery-lane, London. ** Improvements in breech-loading 
JSire-arms, and in cartridges for ihe same.” —A communication.—Dated 20th 
Fe , 1866. 

This invention comprises, among other features, a novel construction and 
mode of applying, operating, and securing breech-pieces. The invention is 
especially well adapted to the conversion into breech-loaders of fire-arms 
originally constructed for muzzle-loading. The invention is also applicable 
to breech-loaders in general, and by which great efficiency and safety from 
accidental discharge are obtained. The breech-piece is hinged at the upper part 
of its forward end to the top of the barrel or breech receiver in such manner as 
to be capable of swinging upward and forward over the top of the barrel to 
open the chamber for loading, and it has hinged or jointed to itsrear end a |yrace 
which drops into the back part of the breech receiver for the purpose of bracing 
the breech-piece while fixing against a recoil bearing in the rear portion of the 
receiver, or in case of a fire-arm converted from a muzzile-loader against the 
breech-pin. The hinge of the breech piece is so attached to the barrel or breech 
receiver that, if , it will permit the breech piece and brace to adjust 
themselves to the recoil bearing in firing, the forward end of the breech-piece 
being constructed of circular form in its transverse section, so as to enter like a 
piston into the chamber, and thus relieve the hinge joint from strain by prevent- 
ing the breech piece from being lifted up in case the gas from the charge getting 
under it in firing. The percussion force of the blow of the hammer by which 
the fulminate priming of the cartridge is ignited to fire the charge is transmitted 
through two firing pins, one sliding within the breech-piece and the other through 
the rear brace. The firing pins meet at the joint between the breech-piece and 
brace, and one of them passes through and serves to secure in its place the joint 
pin which connects the breech-piece and brace. A portion of the brace is so 
arranged with respect to the hammer that, when the hammer is locked in a 
position out of contact with the rear firing pin by the entrance of the sere into 
a safety notch in the tumbler, it will (to such extent as the power of the main 
sping is effective) prevent the brace from rising sufficiently high to unlock and 
permit the opening movement of the breech piece, and when the hammer is 
brought into the aforesaid locked position, it will, if necessary, bring the brace 
to a position against the recoil bearing so as to secure the breech-piece in a 
closed position. The invention also relates to nove] means of throwing out the 
discharged shells from the chamber, while the fire-arm is in a horizontal position 
by or during the act of opening the breech-piece. The invention also relates to 
a novel system or mode of rifling the bore of fire-arms, We cannot here quote 
the whole of the details of the invention. 

548. J. WALKER. street, City-road, London, “ Construction of vessels of 
war, forts, &c.”— Dated 22nd February, 1866. 

The First part of this invention consists in constructing those portions of the 
sides of vessels of war, and those portions of forts and batteries where the 
port holes are situated, as hereafter described. Opposite each gun in the 
vessel the patentee forms a recess having the form of a portion of a circle 
corresponding to the radius of the fore part of the gun from the muzzle to the 
trunnions and in this recess he constructs three port holes in the following 
manner :—On the bottom he lays an iron plate of the desired thickness, and in 
this plate he cuts a hole or mortice to a proper shape to receive the ends of 
several plates to form the divisions between the port holes. These plates are 
rolled to the desired shape to form the curved recess, and he lets three or four 
of them, according to the distance between the port-holes, into the mortice, and 
their thick edges outwards as these plates are formed like the key-stone of an 
arch they present the strongest form against heavy shot. Over the port-holes 
he places a top plate corresponding exactly with the bottom plate, and fitting 
on to the top end of plates wh ch divide the port-holes, These dividing plates 
have longitudinal grooves rolled so as to come opposite each other to admit of 
bolts to draw the top and bottom plates solidly on to the ends of the dividing 
plates. These dividing plates for ships may be rolled thin in the middle, leaving 
the bearing at each edge of the desired thickness. 

569. J. S. RUSSELL, Victorta-sircet, London, “ Building ships af war.”—Dated 
23rd February, \~66. 

Among the numerous features of this invention are the following :—In order 
that the upper deck and its supports may offer as little obstruction as may be 
to the working of the guns on the gun deck, the upper deck, in place of being 
supported by the sides of the sh p, is on beams supported by pillars or supports 
situated intermediate of the len sth of the transverse deck beams, thus leaving 
the sides of the ship open above the gun deck. For this purpose the ribs or 
main frames of the ship do not at the sides of the ship rise above the gun deck, 
but, when desired, folding or movable sides are employed to enclose the gun 
deck when the ship is not cleared for action. These folding or movable sides 
may be constructed in various ways, but it is preferred that they should be 
formed in sections and framed and put together so as to fold out of the way 
and leave the space above the gun deck and below the upper deck open in all 
directions. The arrangements for placing and working the guns on the gun 
deck may be varied, and so may the construction intended to protect the guns 
and men from the fire of an enemy; it is, however, preferred that the gun 
deck should be fitted with cupolas or turrets.—Not proceeded with, 

593. 8 RIDBECK, Minories, London, * Breech-loading fire-arms.”—Dated 26th 
February, 1866. 

These improvements are carried out as follows :—At the breech end of the 
barrel is formed a chamber which is open at the top (or it may be at one side), 
and through this opening the cartridge is introduced and pushed forward into the 
bore. The cartridye carries its own priming, and is so arranged as to be fixed 
by a needle entering the centre of its base or rear end. The barrel is closed 
behind the cartridge by means of a sliding bolt, which at its fore end is, by 
preference, made slightly conical; it fits a corresponding seat at the front of 
the open chamber, and the bolt passes back through the chamber and out at 


unhaired in the usual manner by lime, and immediately before subjecting them 
to the . of the tanning liquor, to be immersed in a solution of a salt of 
r some 
565. -. MILBURN, jun., Twlse-hill, Brixton, and U. H. BAXTER, Brirton-hill, 
“ Treatment of brewers’ and distillers’ Fg nt — Dated 23rd February, 1866. 
Soa ot Gant first dry the fresh grains 
in chamb ius ts teurer oubeen By preference they draw off from 
these chambers the —? ee Oe ee oe 
exhaust apparatus, 80 When the 


have been dried they A, h. them to +. or small particles by grinding or 
crushing. The result obtained by the grinding or crushing they then sift, so 
as to separate the finer particles from the = refuse 
that may be mixed with it. and by preference they employ a series or 
succession of sieves of different degrees of fineness. The product obtained 
contains a large amount ‘of nutritious matter, which may be preserved and 
used when required either alone or combined with other matters as an article 
of food for animals.—Not proceeded 

590. W. E. GEDGE, 

merating 


-Lane, London, ‘‘ Agglo- 





The agglomerates, the subject of this i , are 
of peat in its natural state mixed with anthracite ‘and smiths’ coal, the propor- 
tions of these two latter varying with the nature of the peats used. The pro- 
portion of anthracite may further vary according to its degree of combustible- 
ness. To obtain a good agglomeration, these matters must be first submitted 
to a thorough washing, afier which operation they are crushed, ground, and 
mixed together in a sort of mill in the following manner:—The matters are 
brought separately, and in suitable proportions, by three endless chains with 
buckets into a hopper, at the bottom of which a nut or cam, striated or 
channelled vertically, first reduces them into fragments, which fall between the 
grinding stones, from which they issue in the shape of dust ; this dust, in falling 
into the multure chest or trough, is spread and mixed by small blades carried 
by arms fixed on and actuated by the shaft the running stone. The 
matters then pass by the mill scuttle into an agglomerating machine with 
mixer, such as mazeline, the borarc, or other machine. As the matters arrive 
in this mixer, a tap furnishes regularly the cement necessary to the a ‘glomera- 
tion, which cement is pitch or pitch and coal tar, rendered liquid and mixed. 
The agglomerates thus manufactured may be used as they issue from the 
machine.—Not proceeded with. 

594. W. E, GEDGE, Wellington-street, Strand, London, “ Extracting the juice 
Jrom sugar cane, beet-root, and other plants.”—<A communication.—Dated 
27th p> anil 1866. 

The inventor carries out this invention by a Process termed diffusion : First, 
the plants should be cut into pieces of the i size ; ly, the said 
plants are to be subjected to the above-named process, so that after each 
diffusion to which they have been subjected the diffused juices may be replaced 
by other juices which contain a less degree of saccharine matter than the juice 
still retained in the cells, and this is continued till all the saccharine of the 
plants is exhausted. Thirdly, the commencement of the diffusion will be 
encour: by means of a higher temperature, but in such degree as not to be 
injurious to the quality of the juices. The subsequent diffusionscan be effected 
with cold water. Fourthly, this heating of the juices (which is intended to 
effect the beginning of the first diffusion) is effected in the extractors neither 
by means of closed steam pipes, nor a direct injection of steam, but always 
separately in a special vessel called the heating ap The ing con- 
stitutes the four essential points of this invention, which differs from the hot 
maceration process in that the latter is intended only’to destroy the cells of 
the plants to effect the effusion of the juice from the cells, while the diffusion 
obtains the saccharine out of the closed cells. 

603. H. ROBERTSON, Motherwell, Lanarkshire, “ Manufacture of se and other 

ucts bituminous substances.”— Dated 27th February, | 

This invention relates to the manufacture of or treatment of oil and other 
bituminous substances from shale, and is also applicable to the conversion of 
lead into what is commonly known as white lead. The improved eyes 








freely on its own axis, which is in the same plane with, but above the point of 
suspension of the pendulum. The break consists of a narrow strip of copper 
or other metal, which is bent in the centre of its length into two similar limbs, 
and the limbs are again towards each other, so that their lower ends 
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Class 10.—MISCELLANEHOUS. 
Including all Specifications not found under the preceding heads, 
342. P. 4 aa Keresley, near Coventry, “ Furnaces for melting metals.”— 


February, 1866. 
am constructing these furnaces the inventor makes the part in bas 


ge 
4 
feet 
uf 
if 
oe 


its middle of sufficient size to permit the top of the crucible or melting pot to 
pass through it. The crucible or melting pot is covered by a cover of its own, 
The fire is either made around the melting pot by coke, or it is intr —_ 
from a separate grate by means of a flue. The fire circulates 
crucible or melting pot, but does not play over its top. By thus anaes 
the fire acting on the top of the metal in the melting pot, and covering the 
melting pot with a cover, the volatilisation of the metalin the melting pot is 
prevented or largely diminished.— Not with, 
349. C. D. ABEL, Southampton-buildings, Chancery-lane, London, * Coke ovens.” 
—A communication.— Dated 5th February, 1806. 

The patentee claims placing the opening or doorway for discharging the con- 
tents of the oven below the level oh yh bottom of the yop 
with the moving bottom, so constructed and arranged as 
from the interior of the oven to the doorway when Mon bottom io thted and to 
a ee 


353. W. RENNEY, Lombard-street, London, “* Preventing oscillation and vibration 
lb ete A gh ps end ether ships compasses by means of friction.” — 


The patentee claims the application of one, two, c> more fans working in 
liquid or fluid in a bell cup or receptacle of any other form, the resistance of 
friction thereby caused obviating the oscillation and vibration used in the 

compass card. 
355 W. 8S. CLUDERAY, Leeds, “A 


pparatus for av ing bungs, shivers, 
plugs, and other articles of a like shape.” — Dated February, 1866. 

In carrying out this invention the inventor applies to a framework very 
similar to those used in drilling machines, a table capable of sliding vertically 
by means of a foot lever. This table is provided with an adjustable jaw, to 
adapt it to receive various widths of material to be operated upon. From the 
upper part of the frame a shaft depends, free to revolve by means of ordinary 
driving apparatus. To the lower end of this shaft he secures a slotted disc to 
which a tapered or parallel cutter is secured at any desired distance from the 
centre of the shaft lent the diameter of the article to be cut. The 
vertical shaft and cutter being put in motion, the foot lever is depressed, and 
the material held by the jaw brought into contact with the cutter until the 
— shall have passed through and effected the desired result.— Not proceeded 
wit 
356. T. SPENCER, Luston-square, London, “ rN tee in the mode of and 

apparatus ee ae a ee — wee ne eee 
. een February, 1966, 


olen capate described withou to the 
360. J. ALLEN, Canterbury, “ 

This invention relates to the means whereby envelopes are to be opened, and 
consists in the insertion of a thread, cord, tape, gut, wire, or other similar 
material along one edge of the envelope, the one end being fastened while the 
other end is left banging out; this thread is inserted permanently when the 








employed for effecting the above purpeses consists of a hollow, cyli 

other shaped vessel, with closed or partially closed ends, and which is prc de 
on a revolving central axle or shaft. The material to be acted upon by the air 
and steam is first pulverised, and a quantity is placed in the vessel, after which 
the vessel is caused to rotate slowly. As the steam and air act upon the 
material therein, the heat (in the case of shales for examplc) causes a complete 
and very rapid extraction of the oils and other products, which may afterwards 
be separated from the carbonaceous residue by any well known means, and 
sodium in one of its commercial forms may be added in the course of the 
process of extraction in order to facilitate the separation and improve the 
result. In the case of manufacturing white lead, the routine of the process is 
somewhat similar to that hereinbefore described, lead being substituted for 
shale, and a portion of carbon added in order to improve the purity and colour 
of the product. 

606. W. E. NEWTON, Chancery-lane, London, “ Distilling pet 

U bst ” ation.— Dated 27th February, \866. 

This invention consists in the distillation of crude petroleum or other olls by 
means of heat applied above the surface through the medium of a current or 
currents of air, which, by circulating through the upper part of a still, will 
produce the evaporation and absorb the volatile portions of the oil, and carry 
them over to the condenser, in which the vapour is sep d b 
By this process carbonisation is avoided, and also the consequent production of 
tar which results from the direct application of fire heat to the still, and an 
increased product of refined oil is obtained in an economical manner. 


613. J. NORMAN and J, COPELAND, Glasgow, “ Apparatus for producing ice.”— 
Dated 28th February , 1866. 

This invention (which refers to a previous patent dated 13th September, 
1864, No. 2235), relates to the production of ice by means of currents of brine 
or other fluid having a temperature below 32 deg. Fah., and more particularly 
to the formation of the ice on the outside of vessels or passages containing the 
brine or cooling fluid, and the invention consists in forming the passages or cells 
for the brine or cooling fluid of a number of tubes, ur of a single convoluted 


‘roleum and other 








pe is manufactured. The inventor prefers that these envelopes should 
be gummed and closed throughout the whole length of the flap edges, so that a 
letter may always be entirely closed. In opening these envelopes it is simply 
necessary to take hold of the projecting end of the string, and by drawing it cut 
the one edge of the throughout, as if it were cut with a knife.—Not 
proceeded with, 

361. J. JONES, Liverpool, “ Suspending or supporting trousers and other like 

the person.” —Dated 6th February, 1866. 

This invention consists in suspendi: g the class of garments above-named 
from a band or belt fastened underneat . the garment around the body over the 
haunches, and just above the hips. “he means which are employed for con- 
necting the garment to the band or belt consist of tags, hooks, buckles, or like 

ttached to the band or belt, and of buttons, eyes, or straps fastened 
proceeded with. 
367. S. HOLMES, Lincoln's-inn-fields Canter, London, “ Manufacture of 
printing ink,”—Dated 6th Fe 

The object of this invention is to take . an of the intensely black and 
brilliant qualities of animal pitch, commonly called bone oll pitch, by using it 
as an economical auxiliary to the vegetable or other lamp blacks heretofore 
used in the manufacture of printing ink.—Not proceeded with. 

372. W. RICHARDS, Reg¢na-road, Holloway, “‘ Measuring liquids.”—Dated 7th 
February, 1866. 


A hi ' 





The patentee claims, First, the fon or of means or 
apparatus for measuring liquids, whereby the liquid to be measured is con- 
ducted from a receiving chamber or inlet passage to the measuring compart- 
ments, and whereby the capacity of the compartments of a revolving wheel or 
vessel ee the measure of the liquid passing through the apparatus, 

d. Also, forming the outlet passages from the 
tivo merece Mey compartments longer than the inlet passages to them, acting in 
manner and for the purpose substantially as described. Secondly, the applica- 
tion of an air chamber in connection with apparatus for measuring liquids to 
facilitat the delivery to ‘situations above the level of such measuring apparatus, 
as 








tube, formed into a slab or partition piece, which is arranged by pref ina 
vertical position for the ice to be formed upon each side of it. 
615. H. A. DUFRENE, South-street, Finsbury, London, “ Manufacture of beer 
and alcoholic liquids.”— A communication.- Dated 28th February, 1866. 
This invention consists in the means of cooling liquids for the purpose of 





the rear end thereof. The bolt is able to slide freely in the di of the 
length of the barrel, and it is drawn back so as to leave the chamber open 





ig or ding their fer fon, and, consequently, permitting of the 
fa e of beer and other alcoholic drinks during hot weather. The 





when it is required to introduce a cartridge into the barrel; afterwards it is 
pushed forward to close the breech behind the cartridge, and it is secured by 
means of a spring catch working in a transverse slot in the back of the open 
chamber. The sliding bolt is worked by means of a hand lever jointed to its 
rear end ; this lever, when turned up hy means of an incline, presses down the 
spring and withdraws the catch ; the same incline also, by pressing against 
the back of the chamber, starts the cone at the front of the sliding bolt from 
its seat. When the breech is closed the lever turns down toward the front, and 
its end forms a cover to the opening in the chamber. In the front of the 
sliding bolt is a small perforation, through which the point of a needle can be 
protruded ; the needle slides in a cavity formed in the bolt, and a coiled spring 
tends constantly to press it back and to withdraw its point into the sliding 
bolt. In order to project the needle forward to fire the cartridge another 
stronger spiral spring is employed; it is contained in a spring box under the 
open chamber, and this spring tends constantly to project forward a slotted 
bar, which, however, is retained until it is desired to fire the piece by means of 
asear. When, by means of the trigger, the sear is withdrawn, the slotted bar 
moves a curved lever, which is jointed at one end underneath the fore end of 
the open chamber, and at the other end it projects up through the slot in the 
slotted bar, and also through a slot into the bottom of the chamber, and there, 
when the lever is thrown forward (on the slotted bar being liberated on pulling 
the trigger), it enters a groove in the sliding bolt, strikes against the rear end 
of the ee it forward, and in so doing explodes the cartridge.—Not 
wit 
610. D. L. Conn, Jslingt npr ts in breech-loading revolving fire- 
arms, and in apparatus jor ‘extracting cartridges or pone Fp there- 
m.”"— A communication.—Dated 28th February, \866. 

This invention relates, First, to improved arrangements for effecting the suc- 
cessive explosion of the several charges of the revolver. Instead of making 
the barrels to revolve so that they are presented successively to the hammer 
the inventor fits in a block behind the barrels a cylinder, on the face of which 
a striker is formed, while the rear end carries a pin or projection; a spring 
tends to press back the cylinder, to withdraw the striker within the face of 
the block. The rear end of the cylinder is also formed with a series of 
notches, into which the upper end of a long pawl plate takes ; the lower end 
of this plate is connected to the trigger plate, and a spring acts behind it to 
make it enter the notches. The invention relates, Secondly, to apparatus for 
ex'racting the cartridges or empty cartridge cases. This apparatus consists of 
a frame shaped to the configuration of the divisions between the barrels, and 
carrying two rods, one of which enters an aperture in the central — 
the barrels, and the other enters a block below the barrels. When the 
cartridges are inserted in the barrels the flanges on their rear ends bear 





“Ty 








development of heat which takeg place in the of alcoholic liquids 
has a tendency to change the natural working of the fermentations. distarb- 
ances ensue which produce a great loss of saccharine matter, and, consequently, 
a decrease in the production of alcohol. The object of this invention is to 
obviate this defect. For this purpose the inventor acts on the liquids in 
course of p' jon at three diff stages of their manufacture—Firstly, 
- bringing the must down | to a very low temperature. say, to about 40 deg. 
the undue develop- 
pte of caloric during somentaien. Thirdly, by cooling the places or cellars 
in which are stored alcoholic liquids, especially beers or ales, which remain 
susceptible of undergoing fresh fermentation.— Not proceeded with, 
616. W. E. NEWTON Chancery-lane, London, “ Distillation of tars, &c.”—A 
communication.— Dated 28th February, 1866, 

The patentee claims, First, the use of a cooling chamber applied or provided 

at or near the outlet of a retort between it and the ordi condenser the 











ney eg Sor neasuring and registering the flow of 
liquids.” —Dated 7th February, 1866. 

This invention relates, First, to that construction known as the diaphragm 
meter. This diaphragm the inventor forms of india-rubber, or other flexible 
material, which will bear stretching as the fluid presses against it. On each 
side and connected with it he places curved shields, which he prefers shall 
almost touch the circumference of the cylinder. To these shields the usual 
rods (which may be called piston rods) are attached, and during the working 
the diaphragm laps thereon. Secondly, the invention refers to valves for 
meters. The improved valve consists of a plug working in a socket; through 
this plug an aperture is formed at each end for the fluid to pass and 
these two apertures a smaller diameter of the plug constitutes another fluid 
way. At ~ Gf EEA 2 ———— plug is formed 
flat, or is hollowed to lish an 
This part of the invention is. anplicable oe Aa ay for regulating the flow of 
steam, Thirdly, the invention relates to and other apparatus by 
wach tha nesemary change of tho vebees of eaaeene effected .— Not proceeded 
with. 

377. > » See, Rathbone-place, London, ** Machinery or apparatus for mortising 
cutting holes or mortices in wood.”"—Dated 7th Preery, 1 18n6, 
claims the formation of mortices and other like holes in wood 








for 
separation of the heavier from the lighter vapours eliminated in the distillati 
of tar and heavy oils and substances, and provided with means for regulating 
the supply or action of the cooling medium, as described, whereby a uniform 
density of light oil is obtained, Secondly, increasing the cooling effect as the 
heat of the still is increased, either by increasing the effective cooling surface 
or increasing the flow of the cooling medium, as described. Thirdly, the 
arrangement of the cooling surfaces around or within a dome or elevated 
chamber situated directly over the retort, and in such unobstructed communi- 
cation therewith as to form in effect a portion thereof, as for the purpose speci- 
Class 9. — a Oraores 
Including (ees ng Seton and Electro-magneti A paren 
write Fn conan Galvanic Batteries, & 

549. H. aide any tensios “ Electric clocks.” —Dated 22nd sic , 1866. 

For the purposes of this tion, in “gf an pnb map met “it is, by 

reference, to be worked by an earth battery composed of gas or water pipes 
at the one pole, and carbon buried in the earth at the other pole ; or the earth 
battery employed may be formed according to ~ = other of the well-known 
arrangements. It is also preferred to employ a seconds py ; but this is 
not essential. The rod of the pendulum at its upper end is suspended in the 
usual manner, and at its lower end it carriesa reel or bobbin wound with insulated 
wire in the ordinary There are also two fixed permanent magnets 
with their like poles opposite to each other, over which the hollow bobbin or 
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The p 
bya half-cutting half-punching operation, as described, and by the use of tools 
or instruments such as described. 

378. a Browne, King William-street, London, “ Construction of needles 
more particularly ee on canvas.” —A communica- 
an. Dated ith February, 1866. 

This invention consists in forming “the needle with two points, and the eye 
thereof between the said points, so that upon one hand of the pms ed being 
held under the frame, and the other hand above the frame, the needle can be 
passed backwards and forwards through the canvass without having to reverse 
the position of the needle.— Not proceeded with, 

380. 8. J. SALKELD, Middle-row, Holborn, London,“ Spring bed bottoms.” —A 
communication.— Dated 8th February, \866. 
consists, chiefly, in the employment of longita- 


cone a slot screws or pins pass into the cross rails or bars 
of the ——- a being interposed between the longitudinal 


slats and the said cross 
381. J. SAWYER, Forston-street , London, and &. MippLETON, St. John's-4ane, 
Smithfield, pes.” ~Dated 8th February, 1866, 
This invention canane be eoawtion without refer to the ing 
, and B. 8. — Tredegar, 


semaine“ ce in the 

° use or 
pT tention const, prin, obtained from 
smelting or manufacture of iron.— with. 
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391. J. Rows, Birmingham, “ Adjustable lever, spanner, or screw wrench.” — 


866. 

invention consists in attaching the jaw part of the improved spanner to 
the handle or lever by a strong central pin, which constitutes the fulcrum of its 
action, and to form the jaw part of a circular shape towards the handle, the 
centre or axis of which being the pin before referred to. This segmental 
the patentee forms into teeth like a ratchet, and on each side of the handle, at 
the radius of the circular part of the jaw, he places a pawl or stop sliding in a 
groove or grooves, the action of which, being parallel with the handle, and the 
pawl or stop being acted upon by a spring or springs, permits the jaw part to 
be partially turned on its axis, and placed on the nut or screw head desired to 
be screwed in or out, and the handle or lever adjusted in the desired position for 
exerting its force, which may be shifted like the lever of an ordinary ratchet 
brace to continue the operation, so that the lever or handle part of the wrench 
may be fully exerted for the object intended, so as to operate on the jaw and 
screw desired to be turned within the space of an‘inch, more or less, but at the 
same time found as ready and useful as a spanneror screw wrench of ordinary 
work. 


892. J. G. AVERY, Little Britain, London, “ Apparatus for raising water in 
shower baths.”"—A communiation.— Dated 8th February, 1866. 

This apparatus consists of a box with inlet passages and with slides sloping 
from the centre; a top or cover is connected by india-rubber, cloth, or other 
like suitable material to the top and sides of the box. The inlet passages in the 
bottom of the box are furnished with valves closing downwards, while outlet 
passages communicate with a common inlet pipe. To raise the water it is 
necessary to press down the cover of the box first on one side and then on the 
opposite side, and the water will be forced into the reservoir, above and to 
which the outlet pipe before-named commanicated.— Not proceeded with. 


393. W. ROOK, Harp-lane, London, “‘ Printing machines.” — Dated 8th February, 
1866. 


This invention consists in constrncting machines for printing on one or both 
sides of sheets of paper or other fabric, and in a new arrangement or combina- 
toin of machine whereby many colours may be printed. The invention also 
consists in means for securing curved stereotype and other blocks upon type 
cylinders, and in apparatus for cutting paper or other fabric after having been 
prinied, when the feed is from a continuous web of fabric. Also in a frisket or 
apparatus for piling paper, The inventor forms the type cylinder, or those on 
which the type blocks carrying the matter to be printed are fixed, with 
bearers at the ends, that is with collars between the cylinders, which are of less 
diameter to allow of the insertion of the curved blocks. These blocks are 
secured by the overlapping edges of frames adjustable round and across the 
blocks; they are secured to the cylinders by screw bolts, and are slotted, to 
allow of their position being altered aa required; the screwing down of the 
bolts fixes the frames until re-adjustment or removal of the block become 
necessary. Over the type cylinder he fixes an inking or colouring apparatus, 
which consists of two diagonally grooved rollers, the grooves in one roller run- 
ning in the contrary direction to those in the other. These receive the ink or 
colour and pass it to the small rollers, which, in turn, transmit it to an 
interior distributing roller, whence two rollers transmit it to the face of the 
curved blocks. Under the type roller is the impression or blanket roller, and 
for paper to be printed on one side only, and in one colour, the machine is 
complete. For printing on both sides the paper or fabric, on being printed on 
one side, is received en to another blanket cylinder, which also serves as a 
carrying roller, and the paper passes between it and a second type cylinder 
constructed similarly to that described. A similar ink or colour apparatus at 
the side of the machine supplies the last-named type cylinder. For printing in 
many colours the inventor uses a separate colour apparatus for every pair of 
type and blanket cylinders, and uses between every such pair a carrying roller 
for carrying the paper from pairto pair. The frisket consists of a light metal or 
wire frame, the parts of which are hinged together and act in such manner that, 
upon the sheet of paper reaching the end of its course, a cam causes the frisket 
to move, bringing it down on the sheet, thereby laying the sheet flat, and 
piling successive sheets upon it ; the sides of the frisket are so hinged that, on 
coming in contact with a stop, they fold and rise without interfering with the 
next descending sheet.— Not proceeded with. 

395. S. B. SIMON, Castle-street, Falcon-square, London, * Manufacture of hats.” 
A communication.— Dated 8th February, 1866. 

This invention is carried out in the following manner :—The felt of which the 
hat is to be made is first brought to a form somewhat like that of a sugar-loaf. 
as is now usual, and is then put on a conical frame consisting of a number of 
ribs or bars arranged at uniform distances apart around a central axis. Over 
this frame is another consisting of a number of arms with friction pulleys at 
their ends, and this latter frame is forced down upon the felt in the first frame 
in such manner that each of the friction pulleys enters between two of the ribs 
of thisframe. As the outer frame descends, the arms which carry the pulleys 
are governed by a suitable pattern or form which causes them to enter 
between the ribs to any desired extent, and stretch the felt at the points re- 
quired. In this way especially the formation of a brim is commenced. The 
felt having been thus prepared, or otherwise, passes to another apparatus, in 
which its edge or brim, all round, is held tight between two discs, and whilst so 
held it is forced on to a cylindrical form which is opened at the end, and then a 
plunger or former comes against the portion of the felt which is strained over 
the top of the cylinder (and which corresponds with the crown of the hat), and 
pushes it into the interior of the cylinder and clamping plates, which still hold 
the brim tight by moving in the opposite direction to the plunger or former to 
allow of its being done. In this manner the whole of the felt which forms the 
sides of the hat is, whilst tightly strained, drawn over the edge of the 
cylindrical form, by which means the hat is quickly brought approximately to 
the shape required. When remoyed from the machine the hat is finished as 
heretofore.— Not proceeded with, 


: 
396. J. H. DALLMEYER, Bloomsbury-street, ** Photographie lens."—Dated 8th 
February, 1366, 

This invention consists of an improved photographie lens embracing a very 
large angle of view, sav, 100 deg. or more, upon a plane surface, with freedom 
from distortion and chromatic and spherical aberraticn. It is composed of 
three lenses, two of crown g¢ as3 and one of flint glass, making a triple combina- 
tion, and similar in this respect to the triple achromatic lens already manufac- 
tured by the inventor, embracing an angle of about sixty or seventy degrees; 
but instead of being composed of three combinations, each achromatic 
or nearly so in itself, it consists of three single non-achromatic lenses, which, 
however, when acting in unison, form an achromatic whole. By the use of 
these single lenses -each very thin he secures better correction of the more 
oblique or eccentrical pencils, (he essentials requisite for greater width of angle. 

~ Not proceeded with 
397. N. H. FELt, Florence-street, Islington, “ Stigfenings for the heels of boots and 
shoes.” A communication.— Dated 8th February, 1866. 

This invention consists in the manufacture of stiffenings for the heels of 
boots and shoes of a composition of india-rubber, sulphur, and ground rags, or 
other fibres, which, being moulded into form, are cured or converted in the 
moulds by means of heat, The proportions of ground rags or other fibres 
mixed with the sulphur compound of india-rubher may be varied, but it is 
preferred to consist of one part by weight of india-rubber to two parts by 
weight of fibrous materials, by preference of cotton or linen rags, ground or 
reduced to pulp, but other fivrous substances may be similarly prepared and 
used. These materials are intimately mixed in an ordinary masticating 
machine or otherwise, and the compound is moulded into form, the bottom 
and curved back of a stiffening for a heel being formed in one piece. Or the 
composition may be rolled og formed into sheets, and the parts cut out and 
placet in moulds and subjected to heat in order to vuleanise or cure the india- 
rubber compound, as is well understood when making and curing other 
articles in which sulphur compounds of india-rubber are used. 

393. W. R. LAKE, Southampton-buildings, Chancery-lane, London, ** Machine 
Jor removing the seeds or stones from raisins. "—A communication.—Dated 
‘Oth February, 1866. 

This invention consists in its simplest form of a stamp-like handle, in the 
plane surface of which are inserted at uniformly small distances apart, say, 
one-twelfth of an inch from centre to centre, numerous small wires, projecting 
from the face of the stamp about one-fourth of an inch, and of a yielding 
stamp bed, preferably of india-rubber. To operate with this apparatus a raisin 
ix placed upon the rubber bed, and the stamp is then thrust upon the raisin, 
the wires perforating the skin and pulp but not the seeds or stones, which 
being hard, are carried before the blunt points of the wires through the skin of 
the fruit and are embedded in the rubber the pulp of the fruit being impaled on 
the wires. On removal of the stamp from the bed the stone will be found 
adhering to the raisin, but projecting therefrom so that it can be scraped off, 
and then the fruit can be removed from the wires. To this simple apparatus 
may be added mechanisin for working the stone-scraper and the fruit-clearers. 

— Not proceeded with. 

406. W. CLISSOLD, near Stroud, Gloucestershire, “ An improved construction of 
clutch for driving machinery.”—Dated 9th February, 1866. 

This invention relates to a novel construction of clutch for driving machinery, 
by the use of which the disadvantages attendant on the ordinary friction 
clutch and the toothed clutch are removed. The ment consists in com- 
bining in one clutch the principle of action of both kinds of clutch. This 
imp: i clutch is designed chietly for use with the patentee’s V belts, which 
press laterally against the inclined sides of the grooved driving pulley ; but it 
may be applied to driving pulleys of the ordimary construction, whether flat or 
grooved, or to cogged gearing. 

4ll. W. N. WYNN, Hilse, Hants, “ Travellers for warehouses, factories, building 
yards, &e.” — Dated Mth February, 1866. 

This invention relates to certain improvements in the construction of travellers 
applicable to warehouses, factories, building yards, wharves, docks, engine- 
rooms, and other useful purposes, whereby goods may be conveyed on rails from 
one part to another. The patentee proposes to apply a wrought iron flanged or 
boxed girder extending the whole front of the building, factory, or other premises, 
such girder having at each end, at right angles to it; a shorter length of girder 
to which wheels are affixed, these wheels work on ‘ordinary rails and timber 
framework, as usually fixed in the factory or place to be erected, or whenever it 
is to be used. The drum round which this rope or chain for lifting coils is sus- 
pended uuderneath the main girder from a carriage or framework called the 

*jeuny,” which runs on four wheels along the top of the girder. The motion 
is given io the druin by means of an endless chaiu or rope worked from the 











Seed ee eeiela waiting, pang eae a agoenel een, Sees means 
of geared wheels, works the drum. Motion from end to end of the girder is 
given by working the same endless chain or rope, having , by means 
of a lever, thrown the lifting pinion out of gear, and thrown into phe Barend 
on the spindle of the endless chain wheel with a toothed wheel on the axle of the 
heels belonging to the “jenny.” A further motion of the said lever again 
tows this ‘last-mentioned gearing out of work, and brings the pinion on 
spindle ‘of the endless chain wheel into work ‘with a pin wheel. This pin 


wheel gives motion to a toothed wheel which is always in gear with en 


toothed wheel working loosely on a square iron shaft running from end to end 

of the girder; at the ends of this rod toothed wheels work into other toothed 

wheels connected with the wheels of the cross carriages, and thus give motion 

from front to back of the building yard or other place where it may be erected. 

This last-mentioned square rod is supported at intervals on spring bearings, 

which sink as the carriage goes over them, and rise again as soon as it has passed. 

When the load is brought to its proper pesition. a rope attached to a lever 

shrows the pawl out of the ratchet motion, and at the same time puts on the 

yoo hep used in the construction of docks or similar work, or over water, 
in be ded from the carriage at any height that may be 

uated, on’ ane travel with it. 

412. C. E. GIAJOLA, Birmingham, *Privies and commodes.”- Dated 9th Feb- 

ruary, 1866. 
This invention cannot be described without refi to the drawing: 








413. J. WARNER, Redditch, Worcestershire, “ Fish-hooks.” — Dated 9th February, 
1866 


The patentee claims making at or near the end of the shank of the fish-hook 
an eye (by stamping or piercing through the wire) either with side grooves or 
depressions into which the said eye opens, or without side grooves or depressions 
(substantially as described and illustrated) by means of which eye or eye and 
grooves or depressions the gut or other material is securely and readily attached 
to the shank. 

414. V.T. JuNOD, Old Cavendish-street, Cavendish-square, London, ** Vacuum 
apparatus employed Sor the cure or relief of inflammatory diseases.” — 
Dated \0th February, \866. 

This invention has for met ag improvements in what is known as vacuum 

for exh ing the air from an enclosed space or 
chamber formed or applied vet the arm, leg, or other part of a patient. The 

First part of the invention consists in connecting a series of vacuum cups or 

chambers (made of metal or glass) by means of a flexible air tube, such cups or 

chambers being suitably arranged for application to the spine, or any other 
part. The Second part of the improvements consists in forming vacuum appa- 
ratus for the arm at such an acute angle that painful pressure upon the point 
of the elbow is prevented, the instrument so formed affording support to the 
arm around the elbow without giving pain tothe patient. The Third part of 

the improvements relates to a vacuum apparatus applicable to the leg of a 

patient. The Fourth part of the improvements consists in ferming vacuum 





apparatus for the leg or arm in several parts or sections, and in connecting | 


them in the manner described, by which means they may be packed within 
each other so as to occupy but little space. The Fifth part of the invention 
consists in forming abdominal vacuum apparatus in the form of a stomach 
warmer, to which the — has added several internal chambers commu- 
nicating with each other, in order to prevent the superficial tissue coming into 
contact with the internal surface of the apparatus when under the influence of 
the vactium process. The Sixth part of the invention consists in adapting 
vacuum apparatus around the neck by constructing it in the form of a collar 
of gutta-percha or other suitable material, combined with a hood of thin india- 
rubber, to prevent the entrance of air, and so as to leave the face of the patient 
exposed. The Seventh part of the improvements consists in the application 
of an improved vacuum gauge to the air pump or instrument employed for 
withdrawing or exhausting the air from vacuum apparatus (such as described), 
in order to indicate the extent of the vacuum required to be produced. The 
last part of the present improvements consists in arranging vacuum apparatus 
so that a number of patients may be treated simultaneously. 

416. J. J. rmceneeage rd weed Villas, Kensington, *‘ Gas burners.” —Dated 
10th February, | 

The objects co ‘by this invention are the more perfect combustion of 
the gas, the greater regularity of the flame and a great economy in the con- 
sumption for a given illuminating power. In order that the above advantages 
may be practically carried out, an inner chamber is provided, one end of 
which is closed by a cap, the other end being left open, and forming the inlet 
for the gas. This end is formed of such a size as to fit the gas fittings in 
common use. The gas enters the inner chamber and passes out through a 
hole or holes into an outer chamber. The aperture through which the gas 
passes to be consumed is regulated by the outer chamber being made to rise or 
fall on the inner chamber by means of a screw on the interior of the outer 
chamber, and a corresponding screw on the exterior of the inner chamber; or 
the interior of the outer chamber may be made to fit closely the exterior of the 
inner chamber, or by any means that can be adopted for the purpose of making 
a gas-tight joint between the inner and outer chambers. The upper part of the 
outer chamber is made of such a size and shape that the raising or lowering of 
the outer chamber or the inner chamber will regulate the quantity of gas 
necessary to give the required light in a very effectual manner. 

421. W. R. LAKE, Southampton buildings, Chancery-lane, London, “ Carriages 
and castors for sewing machines.” - A communication.— Dated \0th February, 
1866, 

This invention caunot be described without reference to the drawings. 

423. J. PINCHES, O.cenden street, Westminster, “ Improvements in stamping or 
embossing presses used for embossing, coining, or stamping of devices of any 
kind on metal, parchment, paper, or fabrics of any kind.”—Dated \0th Feb- 
ruary, 1866. 

This invention cannot be described without reference to the drawings. 

426, J. HUGGETT, Hastbourne, Sussex, ** Horse nails.”— Dated 10th February, 
1866. 

The patentee claims the manufacture of horse-shoe nails, as described, by 
means of rollers caused to pass along the end of a heated rod, such rollers beiny 
governed by guiding surfaces so as to give to the end of the rod a point of the 
form required, which is then cut off, He also claims the general arrangement 
and construction of machinery, as described, 

427.3.G CLARK, Brackley, Northampton, ** Range ovens.”—Dated Oth February, 
1866. 

In heating an oven constructed at the side of the fire of a kitchen range, 
when the products of combustion pass to and around the oven at the side, it is 
fou d that soot collects below the oven, and it is usual to have a door below 
the oven -n order by a brush or raker to cleanse the flue or space below the 
oven, which is very inconvenient. Now. according to the preseut invention 
there is a flat draw-plate below the oven, on to which the soot is received, and 
below such plate is a drawer, by which arrenge nent, on drawing out the flat 
plate from below the oven, the seot is scraped off therefrom by coming in con- 
tact with the oven front, and it descends into the drawer below, from which it 
is readily removed, 

428. G. HART, Regent-street, London, “ Manufacture of hats, caps, &c.”—Dated 
10th February, 1856. 

The inventor torms the body of the hat or other covering of felt, gossamer, 
calico, or other suitable material, and to block the same in the ordinary 
manner, after which he covers the exterior surface with Japan varnish, and 
thus forms a water-tight covering.—Not proceeded with. 

455. J. HARGREAVE, Cork, Ireland, “ Apparatus for raising and discharging 
water or other liquids.” —Dated \2th February, 1866. 

This invention has for its object improvements in the means of raising and 
discharging water or other liquids from fhe holds of ships, also from docks, 
and of performing similar operations, and it consists chiefly, in the combina- 
tion of a syphon with an ordinary pump for the purposes above named.—Not 
proceeded with, 

437. A. V. NEWTON Chancery-lane, London, ** Machinery for manufacturing 
paper collars, cuffs, wristbands, &c.”— A communication, — Dated 12th 
February, 1806. 

This invention cannot be described without reference to the drawings. 

438. C. ARNAUD, Morley's Hotel,‘‘Trafalgar-square, London, ** Copying presses.” 
— Dated 12th February, 1866. 

In carrying out this invention as applied, for example, to a letter copying 
press the inventor proposes tq employ two flat boards or tablets of wood or 
metal, connected together indirectly by the intervention of a small standard 
at each side, which may be pivotted to a metal check let flush into the edges 
of the lower tablet near the centre thereof. At the uoper end of these stan- 
dards or uprights there is formed an aperture, into which is fixed a movable 
plug, which may be held in its place by a spring or other simple contrivance. 
On the inner face of these plugs there is formed an eccentric pin or pivot, 
which engages into a corresponding hole in each limb of a double or forked 
lever, and forms the working fulerum thereof. This double or forked lever is 
connected with the upper tablet by a pivot, which enters a corresponding hole 
in a metal check piece let into each side tablet, so that on raising or lowering 
the lever the upper tablet will be raised or lowered with the power, depending 
on the distance between the two pivots and its relation to the length of the 
lever. Supposing the pivot in the check pieces in the upper tablet to be in the 
centre transverse line of such tablet, the adjustable pivot or fulcrum in the 
uprights or standards before referred to should be, by preference, about one 
inch in the rear of such other pivot. The pivot holes in the upper tablet 
should be situate nearer to one face than the other, so that by reversing the 
said tablet it may be brought nearer to or further from the lower one, and 
the press be thus made to accommodate books or articles of different bulk.— 
Not proceeded with. 

442. A. STODDART, Brook-street, Kemniagion-rent, “ Apparatus to be employed 
in illusory exhibitions.”—Dated 13th February, 1866. 

This invention mainly consists in the use of a table furnished in the front 
with legs or supports of the ordinary kind, behind which is placed a mirror in 
a vertical position, and in which mirror the drapery, scenery, or other objects 
with which the apartment or stage is furnished, are reflected in such manner 
as to produce the effect to the spectators of such drapery, scenery, or other 
objects being actually seen between the legs of the table, aud as if there were 
nothing to obstruct the view.— Not proceeded with. 
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vapour of «volatile such as. are from earth oil! or 


~tmery Te caltesessanameael sponge. Thehydrocarben 
is poured in at the top of the vessel on to the upper shelf, which pe aha 
it runs off by an overflow on to the second shelf, from which bee 
e number 
employed, which may be varied. This vessel is immersed in a cistern of water, 
pam pe or Pater tae Shey samme ‘gas flame. Air is forced into 
the vessel by suitable machinery, and is caused to pass over the wicks or mate- 


being 
becomes fully charged with the vapour, and it is then inflammable; a 
a we ah we suitable aa with the vessel leads or lead the gas 
to the burner. The amount of hydrocarbon vapour supplied to the air to 
render it inflammable can be adjusted either by he ete by a cock the amount 
of air passing to the vessel, or by regulating hy another cock the size of the 
flame which heats the water cistern.— Not proceeded with. 
448. J. BoB tame on ~ Shelf, near Halifax, “ Improvements in or 
machinery or cee Jor spinning and doubling fibrous 
Dated \3th February, 1866. 

This invention relates, First, to means of lubricating the spindles and bushes 
of the above-named machinery, and, as relates to rotary spindles, consists in 
forming or applying an annular dish or reservoir for the lubricant on‘the top 
end of each bush, which dish or reservoir the spindle runs in; a cover is 
applied thereto, and one or more perforations are formed in the bottom for the 
lubricant to pass through to the spindle. The inventor may or may not also 
employ a loose ring or washer as a weight to be placed on the surface of the 
lubricant for passing it through the perforations. As relates to non-rotary or 
fixed spindles he forms a similar dish or reservoir on the top end ofthe warle 
tube, and a cover is formed on the bottom end of the bobbin tube, which may 
be attached thereto by a screw thread or lock pin. This kind of dish or reser- 
voir may be applied to upright shafts or vertical spindles of other descriptions 
of machinery. The Second part of this invention relates to the ventilation of 
the caps employed in spi and 4 hinery, and consists in per- 
forating the top part of each ¢ cap, so that as the bobbin rises and enters into 
the interior of the cap the air contained therein may escape through the per- 
forations, and as the bobbin lowers, or is withdrawn from the cap, the air may 
have free access into the cap through these perforatio: s, thereby avoiding the 
rush of air between the bobbin and the side of the cap, as at present.— Not pro- 
ceeded with. 

449. C. GILPIN, Bedford-square, London, “ Production of copper or other metallic 
plates for the purpose of printing therefrom.”—A communication.— Dated 
13th February, 1866. 

This invention consists, First,in an improved process or processes for the 
production of surfaces in “intaglio” and “ relievo” by the agency of photo- 
graphy and action of light on layers of sensitised organic . substances. 
Secondly, in an improved process or p for the production on the same 
surfaces of shading lines or dots, similar to those ewployed inthe engravings 
executed by the burine, or those called * mezzotints.” Thirdly, in a new pro- 
cess or processes for the producti of g ity of metallic surfaces 
engraved in intaglio or relievo, or also in the : application of a certain substance, 
or of a certain class of substances, and,in a certain manner, to the galvani- 
sation of surfaces in intaglio or relievo obtained by the agency of photography 
and the action of light on layers of itised organic ; and, Lastly, 
the invention consists in the lication of this and of this class of 
substances, for the galvanisation of organic substances in general. The 
specification of this invention is much too elab to be reproduced here in 
detail. : 
451. ae DRAKE, Auckland-street, Vauxhall, “ Combining together surfaces of 

ood.” —-Dated \3th February, 1866. 

This invention relates to combining together surfaces of wood, so as to 
obtain thereto greatly-increased flexibility and strength, by which the wood so 
combined may be more readily applied to various useful purposes, particularly 
when elasticity and strength or tenacity are required, as in substitution of 
card or millboard. The wood combined is in the form of thin sheets obtained 
by rending, as in obtaining what is called scale-board, or by sawing, as in the 
case of veneers. Sheets of wood thus obtained are saturated with size, by 
preference giue size, heated, and passed between rollers.—Not proceeded. with. 


454. J. B. FenByY, Birmingham, “ Pumps for raising and forcing liquids.”— 
Dated \3th February, 1866. 

This invention consists in combining or arranging two pump barrels, the 
pistons or plungers of which are simultaneously raised and lowered, and an air 
vessel or chamber, substantially in the manner described. 

455. J. VERO, Dewsbury, near Leeds, ** Machinery for felting the bodies of hats, 
&c.” — Dated \3th February, 1866. 

The object of this invention is to felt, or what is technically termed ‘‘ plank,’’ 
the bodies of hats and other coverings for the head. This the patentee effects 
by the use of very simple apparatus or machinery. Within and between 
suitable side frames he places a trough (open or otherwise) containing vitriol 
and water, or other suitable liquid, im which the bodies to be planked or felted 
are dipped, as may be required in the process of felting. In front of the frame- 
work he places a suitable table or plank, upon which the operator” places. the 
hardened bodies or other coverings for the head requiring to be felted for open- 
ing and wrapping up in suitable cloths. Between the side frames and over 
the trough he places three or more rollers in a horizontal position. , By pre- 
ference he us-s four rollers, the three under ones being at an le! acute to 
each other, as well as being in proximity to each other, and’ havipg bearings 
on the side frame, whilst the fourth or upper roller rests ina framework (fur- 
nished with a movable weight which follows up with pressure'as the roll of 
** bodies” becomes less in circumference) having: its ‘fulera,“and capable of 
swinging upor the axis of the rollers at the back of the: machine, though when 
in position the upper roller rests over the centre’and lower roller. The rollers 
above-named are not grooved, but have screws*or worms chased upon their 
peripheries extending from éach outer’ end;"and’ towards the centre, and there 
meeting. Or instead of the screws or worms being’ chased out of the solid, 
s ripe of lead, or other metal that will withstand the action of the acid, they 
may be coiled round smooth rollers of wood or other suitable material, in the 
manner just described, ‘which may be securéd to the rollers by screws 
or nails; and although the patentee prefers that all the rollers should be 
so screwed, chased, or coiled, still, if desired, the front and back rollers 
may be left even, or one of the same, the main work of felting deve- 
loping upon the bottom and upper rollers. Or the screws or worms cut or 
coiled upon the centre and upper rollers may be alternately right and left-hand 
threads. The operation is as follows :—Suitable gearing being used to actuate 
the respective rollers, the material or bodies to be felted having been wrapped 
round a small loose roller and covered with a cloth, the upper screwed or 
wormed roller is raised by the means before named, and the roll of ** bodies” 
to be felted put betwixt the rollers in motion, the two outer rollers preventing 
its escape, A squeezing motion isthus given to it, and it is caused to rotate, 
but not to traverse. From the peculiar construction of the screwed or wormed 
rollers, and the fact that the hollow of the lower wormed roller is opposite the 
full part of the pressing or upper roller, a milling or felting process takes place, 
aided by the pressure of the balance weight, and the operation is repeated as 
often as may be desired, the small roller being released and replaced in each 
roll of bodies, or left out, as the case may require. 

456. J. OGDEN, Leeds, and A. ROGERS, Morley. “ Apparatus for the extinguish- 
tng of fires in steam vessels, mills, de.” —Dated \3th February, 1866. 

This invention consists, essentially, in an arrangement of pipes suitably dis- 
posed for conveying steam into the room or apartment in which the fire is 
raging, whereby the fire is speedily extinguished.—Not proceeded with. 


459. W. COTTER, Edith-street, Hackney-road, “ Heating apparatus used for 
melting glue, &ce.’—Dated \3th February, 1866. 

For the purposes of this invention a fire-place enelosed in an iron case is 
used, by preference of a cylindrical form. At the upper end is inserted an 
ordinary copper or vessel to contain water. Over this is fixed a plate, having 
as many holes through it as it is intended to insert glue po's. The lower parts 
of the glue pots are, by such means, immersed in water, which is kept heated 
by the fire below the copper or boiler. In order to heat the irons used when 
veneering wood, a shelf is fo:med or fixed on the outside of the case of the 
copper and fire-place. There is a flue formed on one side to carry off the pro- 
ducts of combustion. There is a perforated door at the lower part of the outer 
case below the door of the fire-place, to admit air, and the ashes are received 
at the bottom of the case. At one side of the cover over the copper or boiler 
is an outlet covered by a valve weighted somewhat lighter than the weight of 
the glue pots, so that steam will pass away in that direction in place of lifting 
the glue pots. —Not proceeded with. 

461. A. C. KIRK, Auchenhard, Linlithgowshire, “ Arr 
Dated \4th February, 1866. 

This invention consists in the employment in suitable sage of lead or 
other comparatively fusible metal for the purpose of 
under more than atmospheric pressure, and the improved Bares anne are 
applicable in treating solid cr liquid hydrocarbons or other substances, between 
which and the fusible metal there is no inconvenient chemical action. The 
apparatus employed in carrying out the invention may be of various forms and 
proportions, but it is essential to make it long enough vertically to contain the 
fusible metal to a depth necessary to give the desired pressure at or near the 
bottom of the vessel. This vessel or is to be losed in a furnace 
or oven capable of heating the entire depth of metal at least sufficiently to 
keep it in a state of fusion; and it is fitted with an alembic head for conduct- 
ing away the volatile products of distillation. The substance to be distilled 
is introduced at or near the bottom of the distilling vessel by a pipe dipping 
down through the melted metal or otherwise, and being lighter than the metal 
it at once rises to the surface, being of course simultaneously subjected to the 
distillating action of the heat, and to the pressure of the melted metal. The 
volatile products pass off by the exit tube, whilst liquid or solid residues float 
on the surface of the ee Not proceeded with. 

462. S. MASON, Birmié “ Manuf 
Dated 14th February, 1368. 
According to this invention the plug which fits into the body of the tap is 
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THE ENGINEER 





<lispensed with, and in lieu thereof the patentee provides a valve as hereinafter 
described. Leakage is Tr its construction the 


its tendency be to press the valve downwards, and so keep the tap closed. 
¥rom what has been said it will be understood that the valve is so placed in 


the chamber that the liquid flows upon it. Immediately underneath the 
chamber is the neck of the tap, upon which a thread of suitable size is cut. 
Inside this neck a tube is inserted, the said tube having a certain space cut out 
of the upper part thereof through which the liquid is to flow when needed. 
‘The said tube is held in its position by a thumb screw, inside which is cut a 
female screw coi to the thread cut on the neck of the tap, and is 
‘screwed thereon. When it is desired to allow the liquid to flow nothing more 
is required than to turn the thumbscrew in the proper direction; this carries 
the before-mentioned tube upwards, the said tube in its turn acts upon the 
valve, carrying it upwards, and so allows the liquid to flow through the space 
cut out of the upper part of the said tube. When it is desired to stop the flow 
of liquid the thumbscrew is turned in the reverse direction, and the valve is 
then closed by the action of the coiled or helical spring. 

463. F. R. WHEELDON, Wolverhampton, “ Casting chilied rolls."—Dated \4th 

Fe 1 


The First part of this invention consists in inclosing or insulating the 
column of iron in the “runner” or “ gate,” by means of a pipe or pipes formed 
of iron or fire-clay, or other suitable substance impervious, or nearly so, to the 
air. The Second part of the invention consists in constructing the head box of 
the runner with a plug at the bottom, so that after the necessary quantity of 
iron has been run into the head box, and the air has been allowed to escape, the 
iron is allowed to flow into the mould from the bottom of the head box by 
drawing the plug. The said plug is actuated by an iron rod and lever, and so 
much thereof as is necessary is covered with a coating of loam, to prevent the 
iron from adhering to it. The Third part of the invention consists in the use 
of whitening, or other mineral and incombustible wash, for the inside surface of 
the chills, 

467. R. SMITH, Manchester, ‘‘ Printing designs on paper for hangings, coverings, 
sun blinds, &c "—Dated \4th February, 1866. 

The First part of this invention consists in printing on paper hangings at 
one operation by hinery, in an ordinary gold size, those parts of the 
<lesign which are intended to be bronzed or illuminated, at the same time that 
all the other parts and colours which complete the design are printed thereon, 
care being taken that the gold size be so compounded that its surface when 
printed shall maintain its adhesive quality until after all the other parts and 
<olours of the design are perfectly dry, after which the gilt or bronze powder 
is applied by passing the paper between rollers, or through a trough or a drum, 
such as is known in the trade as a flocking drum. ‘The Second part of the 
dnvention consists in mixing the same on paperhangings by machinery, at the 
same time and at the same operation when all the other details and colours 
which form the design are also printed thereon,— Not proceeded with. 

470. R. B. PILLINER, Southwark, London, “ Packing and pressing blacklead, 
&c.”—Dated 14th February, 1866. 

This invention consists in the construction of machinery for packing and 
pressing blacklead and other materials as hereinafter described. A sheet of 
paper for forming a packet is placed in a holder, which conveys it on one side 
of a funnel, where a spring clip attached to the funnel holds it at the top; the 
paper is also kept close up the funnel by a flexible holder. The funnel is then 
made to turn, whereby the paper is wound round it, but sufficient breadth of 
paper for folding must be left below the bottom of the funnel. Four or other 
convenient number of irons or folding plungers are then caused to slide along 
and fold the paper at the bottom of the funnel, at the same time folding the 
unfolded top of the previous packet. The last of these folding irons holds the 
paper fora time. Immediately after this movement a solid press block or hori- 
zontal plunger is withdrawn froma under the packet or mould box hereinafter 
referred to. The funnel and paper are then caused to descend into a box of 
the size of the packet to be formed, and in so doing push the packet previously 
formed down before them. Inside the funnel is a plunger, which, being made 
to descend with the funnel, also assists in pushing down the previous packet. 
This plunger is then made to ascend, and a feed slide connected with a hopper, 
as described in the specification of a former patent (No. 2698), dated 3rd 
November, 1860, is made to traverse along and to discharge its contents into 
the funnel. Simultaneously the press block before named is made to travel 
under the bottom of the mould or packet box, pushing the packet previously 
made hefore it into a delivery shoot. After the feed slide has completed its 
operation, the plunger again descends into the funnel, and thereby compresses 
the material to the required size; it retains the packet in the packet box, while 
the funnel is caused to be withdrawn from between the material and the paper. 
Another sheet of paper is then fed to the holder first named, which conveys it 
to the funnel, and so on. When the press block is withdrawn from below the 
packet box, as before explained, a rod or lever moves under the packet and 
keeps the folds closed until the packet is pushed out of the box. The patentee 
also employs knockers for imparting blows to the feed slide and funnel to pre- 
vent any portion of the blacklead or other material adhering thereto The 
various motions before described are produced by cams on a revolving hori- 
zontal shaft, or in any other convenient manner. 

474. W. FE. NEWTON, Chancery-lane, London, ** Making collars, cuffs, wristbands 
&c.”--A communication, - Dated \4th February, 1866, 

This invention relates to various improvements on an invention patented by 
the present patentee 30th September, 1¥64 (No, 2414), and has for its object 
the cutting or punching out the collars from the sheet, making the button-holes, 
forming a mark for the band and embossing or ornamenting the collar at one 
operation.—Not proceeded with. 

475. W. N. WILSON, High Holborn, London, “ Sewing machines.”—Dated 14th 
February, 1866. 

The First part of this invention consists of a new arrangement of parts for a 
sewing machine making the chain or tambour stitch, and intended to be turned 
dy the hani. The machine is driven by spur gearing, and a revolving looper 
is attached to the lower shaft, which turns in a direction opposite to the action 
of the feed. The feed and the needle are operated by cams from the upper 
shaft. For some clases of work the direction of the looper may be advan- 
tageously reversed, cither by the addition of an intermediate stud or carrier 
wheel between the main driving wheel and the lever shaft, or by making the 
main wheel in a compound fourm, giving motion to the upper shaft from its 
periphery, and to the lower by an internal wheel or ring of teeth on its flange, 
or by making the internal wheel of sufficient size to operate both shafts within 
its diameter. In thislatter way the speed is increased from two stitches in the 
first mode of driving to four or five in the latter to each revolution. As a mode 
of driving, this is applicable to various other descriptions of sewing machines. 
To either variety of machine an under feed may be app.ied, it desired, from a 
cam on the lower shaft. To these varieties the patentee gives the name of the 
‘Queen Mab machines. The Second part of the invention relates to the class of 
machines known as the elliptic stitch machine, and comprises a novel arrange- 
ment of winding apparatus, consisting as fullows:—To the outer extremity of 
the pin or stud which gives the vibrating action to the needle arm is attached a 
«crank corresponding in length with the distance of the pin before-named ; from 
the centre of the driving shaft to the other end of this crank is screwed or 
rivetted a taper shaft or spindle, which thus receives a rotary motion, the axis 
corresponding with that of the driving shaft. The bobbins are placed on this 
spindle for winding. An improved cording for this hi ists of 
& spring 80 attached tu a metallic presser foot as to always retain the cord tight 
and in its right position fur the needle. The Third part of the invention con- 
sists of an improved form of knotted stitch hi In this arr of 
machine, the working parts are connected with a transverse shaft, and a cam 
is introduced giving a horizontal reciprocating motion to a rack communicating 
with a small pinion giving reciprocating motion to 4 curvilinear looper attached 
to the same spindle. The vibrating arm is connected by a rod or lever to a pin 
receiving motion from a crank on the main shaft; this mode of operation 
insures great certainty combined with freedom from noise. The Fourth part 
of the invention consists in a new arrang and bination of parts in a 
machine using a shuttle having a reciprocating motion in a curvilinear case. 
The feed, which is an upper one, having the presser and mover combined, is 
‘made to move at pleasure in three different directions, viz., to the right hand 
up the arm of the machine, at right angles with the operator, and, thirdly, to 
the left hand directly from or off the arm of the machine. A stop or catch is 
introduced at each point, which gives the same certainty and firmness to the 
action of the feed as though it but one motion, and makes the machine 
applicable to all ordinary work, and capable of stitching-in new elastic springs 
into old boots without once removing the boot, or ever changing its position, 
that is to say, to perform the operation of sewing in ihree different directions 
‘while the arm is inserted in a tube or cul de sac, without withdrawing the arm 
——— or detaching the thread. This machine he calls the triplex 




















416. E. T. HUGHES, Chancery-lane, London, “ Mechanism for working appa- 
ratus for hoisting and pressing.” — A communication.— Dated 15th February, 


1866, 

This invention relates to improvements in the mechanism for operating a 
‘windlass for the purpose of hoisting, or for any purpose where a similar power 
is required, and consists, First, in actuating a pawl to meve a ratchet wheel, 
rack, or like purpose through the direct application of an eccentric to the 
pawl; S dly,in the bination of two pawls acting alternately upon a 
Tatchet, so that a stop-dog is not required, one of the pawis retreating to catch a 
tooth, while the other advances; Thirdly, in hanism for op the pawis 
#0 as to reverse the action of the app The i be 
in detail without refe to the drawing 
477. J. RATHERY, Waterloo Main Colliery, near Leeds “ Apparatus for cuttii 

&c.”—Dated 15th February, 1866. : . nd 

This invention relates to a peculiar construction, arrangemen 
nation machinery or apparatus for cutting or working coal and other 
minerals, and to the mode of driving or actuating the same, the object being 
the making a narrow undercut in a horizontal direction, or as nearly horizontal 























as the nature of the seam of coal will allow, in any desired part of the seam. 
The longitudinal grooves may be made in both the lower and the upper part of 
the coal seam, such grooves being of deter- 
mined, according to the nature of the 

removed by blasting or otherwise from the face of the working. 


481, A. —- Dartford, Kent, “ Printing machines."—Dated 15th 


7 4 
This invention is applicable to printing machines wherein rolls of paper are 

to be used, and consists in so arranging or combining the mechanism as to 

admit of cutting or separating the paper as it comes from the roll before 

damping and printing, whereby the cutting or dividing damp paper is avoided. 

—Not proceeded with. 

485. G. nag Manchester, “ Rolling wire and wire rods.”—Dated \5th Feb- 


ruary, 1866. 

This invention has reference to two former patents, dated 2nd July, 1862 
(No, 1935), 12th September, 1862 (No. 2520). As described in the specifi 
tions of the aforesaid patents, the rollers are placed with their axes in pairs 
at right angles to each other, and were situate between two side frames or 
* housings.” According to the present invention the patentee proposes to 
mount the said rollers on shafts which extend beyond the frame or ** housing,” 
and the said rollers are therefore on the outside thereof instead of between 
the two, as above mentioned. The exact position of a roller, so as to corre- 
spond with its fellow, he adjusts by set screws acting laterally. 

495. J. PATERSON, Staining-lane, London, “Sewing machines.”—Dated 16th 
February, 1866. 

This invention consists in apparatus to be fitted to sewing machines when 
pla‘ts are to be sewn or formed for the purpose of folding over the plait or 
fabric before it is brought under the needle. The apparatus is composed, 
First, of a folder fitted above the work plate of the machine, and over the edge 
of which the fabric is folded or doubled ; and, Secondly, of a guide for guiding 
the fabric to the folder. The folder and guide are arranged by preference as 
follows :—The folder consists of a thin plate, the folding edge of which is 
parallel with the line of the fabric, except that it is cut away at the part where 
the fabric first arrives in order to facilitate the entrance of the fabric. The 
folder forms the head of one-half of a strip or piece of metal of U shape, the 
curved portion of which extends to the front of the machine, and the other 
arm terminates in a plate reaching behind the folder. This plate forms the 
guide, and is secured to the work plate by screws, which pass through slots in 
the guide, so that it is adjustable together with the folder to regulate the width 
of plait to be sewn, The invention cannot be fully described without refe 
to the drawings. 

496, P. E. PLACcET, Paris, “ Printing.” ~ Dated 16th February, 1866. 

The object of this invention is to print, without the aid of a press, all kinds 
of designs engraved on any description of surface. The improved method 
allows of printing engravings made upon bodies, the fragility or the form of 
which does not permit of the use of a press, The patentee spreads on the 
engraved surface, with a cloth slightly impregnated with benzine, or with 
essence of turpentine, a little printing ink, and he wipes clean the parts which 
ought not to retain the ink ; he then rans over the surface a coating of normal 
collodion, and next applies lightly by hand a sheet of paper coated with 
gelatine, albumen, or other agglutinative rial, On ing the paper, in 
a few instants the engraving will be found printed thereon. 

498. E. J.C. WELCH, Harrow, Middlesex, “* Apparatus for carburetting air and 
gas.” — Dated \6th February, 1866 

This invention cannot be described without reference to the drawings. 

500. W. and J. W. Wood, Monkhill, near Pontefract, Yorkshire, “ Manufacture 
of pomfret or aw cakes, rolls, and pipes, and of lozenges, &c.”— Dated 
16th Fe , 1866, 

This invention consists in forming the above-named articles by means of 

p d or lated films, layers, or lamina of liquid or pasty material 
on prepared surfaces, dies and cores of metal, or other suitable material. 

505. W. B. WoopBuRY, Worcester Park, Surrey, “ Production of ornamental 
surfaces yor jewellery and other purposes.”—Dated \7th February, 1866. 

This invention relates to the production of surfaces to be used for jewellery 
and other ornamental purposes by the aid of photography, and the principal 
feature of novelty in the invention consists in the use of a combination of 
materials, one of which is opaque and the other transparent, or semi-trans- 
parent. An ornamental “relievo” or “ intaglio” surface being produced on 
the former, the transparent or semi-transparent material is forced therein, and 
united thereto, and the picture or ornament will be seen through the upper 
material, more or less, according to the thickness of the same.— Not proceeded 
with. 

506. J. WOLSTENHOLME, Radcliffe, and J.T, PENDLEBURY, Elton, Lancashire, 
“ Apparatus for shaving and cutting metal bars and metal tubing,”— Dated 
17th February, 1866. 

This invention cannot be described without reft to the d igs. 

514. M. A. Murr, and J. MCILWHAM, Glasgow, “ Fence, gate, and telegraph 
posts.” — Dated 19th February, 1866. 

This invention has, principally, fur its object the constructing of fence, gate, 
and telegraph posts, or the lower parts the: eof, so that they can be easily fixed 
in the ground without previously digging holes for them, but so as to be very 
firm and secure when fixed ; and the invention consists, principally, in forming 
the lower parts of the post with one or more screw-shaped or helical flanges 
or blades.—Not proceeded with. 

517. J. NALL, Leicester, “ Manufacturing name-plates of metal.”—Dated 20th 
February. \»66. 

In per’orming this invention the patentee takes a sheet of brass, zinc, copper, 
or other suitable metal, to form the upper surface of the finished plate, and of a 
thickness corresponding to the depth required for the inlaying of the letter, or 
other ornamental device to be produced on the plate. He lays this sheet of 
metal upon another, and usually a thick sheet, of a similar or less costly 
metal, and firmly unites the two by soldering or otherwise. Upon 
the upper surface of this compcand plate he draws an outline of the 
letters or other required device, and with a chisel or other sharp-cutting tool 
he cuts through the upper sheet only, and by the aid of a simple tool he prises 
or bars out those portions of the upper sheet of metal representing the letter or 
other device, thus leaving the blanks or spaces all of one uniform depth, and 
these blanks or spaces can be immediately inlaid with metal, wax, cvlour, or 
other desired material. 

518. E. M. Du Boys. Paris, “ Apparatus for measuring and registering the 
flow of water, &c.”— Dated 20th Febraary, 1866. 

This invention applies, for instance, to the flow of water running through 
pipes for the supply of cities, and which, being intended to be distributed in 
various parts, requires to be exactly measured, and the supply of it registered. 
The principle on which the apparatuses are constructed consists in the inter- 
position of a suitable quantity of atmospheric air, or other suitable aeriform 
fluid, between the liquid in the pressure-regulating vessel, and that in the mea- 
suring or gauging vessel or vessels (the apparatus being either single or double- 
acting), in such manner that the said aeriform fluid, varying in bulk according 
to the variations in the pressure exerted on the liquid to be measured or 
gauged, the apparatus will constantly show the quantity of liquid that has 
passed through the same, precisely as if no variations in the pressure has 
occurred. 

520. T. KENNEDY, Kilmarnock, Ayr, “ Water meters."—Dated 20th February, 
1866. 

















This invention cannot be described without reference to the drawings. 
521. A. MOORE, Cheshire, “‘ Communicating with and transmitting power from 
place to place."’"— Dated 20th February, 1866. 


| 


frame.— Not proceeded with, 


531. 2. ROBINSON, Dublin, “ Crabs or winches.”—Dated 2\st February, 
1866. 

In the jon of this imp d winch or crab the inventor employs a 
frame of cast or wrought iron to serve as a bed plate to support the side frames 
of the machine. This frame may be slotted for that purpose, or the sides may 
be attached thereto by bolts, screws, or otherwise. The before-mentioned side 
frames are secured by suitable cross stays at top and in other convenient posit 
and likewise carry suitable for the drum or barrel on which is 
the rope or in. The crane is fitted at its lower end into a suitable socket in 
the bed-plate, so that it can be removed when required, and also passes through 
a bearing in the top part, or in a top stay if found convenient, in such a manner 
that it can easily revolve for the purpose of depositing the weight or load at 
any point within the circumference of its projecting end. The large 

wheel to which the power is immediately applied is furnished with a friction 
rim or rims for the purpose hereinafter explained, The power is multiplied in 
the usval manner by the interposition of cog wheels. The whereby 
the power is applied consists of two parts attached to each other by a swivel 
attachment. One part consists of a handle to which the power is applied, and 
is made to press against a friction rim or rims on the large driving wheel above 
named. The other part consists of a frame jointed as above mentioned to the 
handle, and projecting across the large driving wheel to which it is applied. 
The lower end is weighied, and the whole of this second portion of the gearing 
as described turns freely on the spindle of the large driving wheel. Another 
axis might, however, be applied for it, but the inventor prefers the 

first described. In this manner, when the power is applied by hand in a down- 
ward direction to the handle, as described, on the completion of the necessary 
revolution of the wheel, the weighted arm of the lever adjusts itself for a repe- 
tition of the stroke, and raises the handle again, which is depressed as before, 
so that the weight is gradually raised to its required position. A small lever is 
employed to disengage the pawl of the ratchet, and permit the drum to uncoil, 
while simultancously its short arm is brought to bear against a friction rim of 
- ——- wheel fur the purpose of regulating the back motion.— Not proceeded 
wi 

534. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Pocket 

rules.” —A communication.— Dated 2\st February, 1866. 

This invention consists in providing the ordinary pocket rule with a pointed 
swinging arm to adapt the same for use as a plumb level, and also in 
the said rule with an index and pointer in such a manner that any angic of 
inclination to a plane may be readily ascertained there!l)y.—Not proceeded with. 
536. L. BROWN, W. WHEELDON, and G. N. W. T. THOMPSON, Derby, ** Stop 

cocks.” — Dated 2\st February, 1866. 

This invention consists in an improved stop cock in which a slightly conical 
plug is employed, such plug being provided at one end with a flange of square 
or other shape to allow a wrench or turnkey to be placed upon it, in order that 
it may be tightly screwed into a barrel or other vessel of capacity, the outside 
of the plug being screw-threaded for that purpose nearest the flanged end.—Not 
proceeded with, 

537. H. BAYLIss, Birmingham, “ Brushes or cleaners cleaning barrels, 
é&c."—Dated 2\st February, 1866. idl oH 

In making a gun barrel brush or cleaner according to this invention, the 
inventor takes a flat ring of brass, or other metal, of about one-half the dia- 
meter externally, which the finished cleaner is intended to have. He takes a 
series of short lengths of fine wire (the wires being somewhat longer than the 
diameter of the finished cleaner), and arranges them in the ring in a tubular 
form. He bends the wires outwards on both sides of the ring. thus making one- 
half of each wire lie against one of the flat sides of the ring, and the other 
half of the wire against the other flat side of the ring. The doubled wires are 
thus made to lie radially on either side of the ring in the position of the 
bristles of a rotary brush. The ring of wires may be fixed to a cylindrical 
holder by a screw passed through the ring, and taking into the end of the 
holder, the ring being held between the head of the screw and the end of the 
holder, The inventor prefers to put metal washers between the different 
= of wire in order to keep them a short distance apart.—Not proceeded 
with, 


538. W. WEBB, Smethwick, Stafford, “ Manufacture of tubes and hollow 
cylinders.” — Dated 2\st February, \866. 

This invention consists, First, in increasing the diameters of tabes and 
hollow cylinders by the process of rolling conducted in the manner hereinafter 
explained ; and, Secondly, in the rolling machinery hereinafier explained to 
be employed in the said rolling process. In order to increase the diameter oi 
tubes and hollow cylinders according to th's invention the patentee subjects 
them to a rolling process, in which process one of the rolls is within the tube 
or hollow cylinder, and the other outside the tube or cylinder. When the rolls 
are made to rotate under pressure, the tube or cylinder is rolled between the 
said rolls, and the metal of the said tube or cylinder is exnanded. The said tube 
or cylinder is increased in diameter without any increase, or with but a 
small increase In length, The machinery employed in the said rolling process 
is constructed as follows:—The hi consis ially, of a pair of 
rolls, the upper one of which is of a diameter sufficiently small to go inside the 
tube or cylinder to be operated upon, The lower roller may either be of the 
same or larger diameter, The upper roller is capable of a sliding motion as 
well as a rotary motion, The sliding motion of the upper roll is for the pur- 
pose of permitting it to be introduced into and withdrawn from the tube or 
holiow cylinder. In introducing the tube or cylinder into the machine the 
upper roll is made to slide in the direction of its axis, being liberated thereby 
from its bearing at one end, The tube or cylinder is then placed upon the said 
upper roll, and the said upper roll is restored to its normal position, so as to 
enable it to engage and rotate in its bearings. Pressure is put upon the rolls, 
which are set in motion, and by their action increase the diameter of the tube 
or cylinder upon the upper roll. When the tube or cylinder has been suffi- 
ciently operated upon it is removed from the machine by removing the 
pressure from the rolls, stopping the rolls and sliding hack the top roll, when 
the tabe or cylinder can be removed from it. 

540. B. W. RICHARDSON, Hinde-street, Manchester-square, London, “ Apparatus 
Sor refrigerating or freeving liquids, and for producing ice."—Dated 2\st 
February, 1666. 

This invention relates to certain improvements in tl e means of refrigerating 
or freezing liquids, and for producing ice, and also in apparatus to be employed 
therein. The agents which the inventor proposes to us? are ethers or volatile 
hydrocarbons, or other volatile fluids of low boiling point, which produce intense 
cold when volatilised or distributed in the form of spray or dew in a pulverised 
state. He also proposes to use the hydrocarbon produces from gasworks, which 
boil at a low temperature. The liquid to be refrigerated is dina 
metallic vessel in the form of an Inverted cone; this vessel contains a false 
perforated small cone attached to a rod or handle, or to two rods, in order that 
it may be lifted out or removed from the exterior cone, and withdraw the 
frozen particles of the liquid.—Not proceeded with, 

541. W. DEAKIN, Great Barr, Stafford, “ Construction of certain paris of 
— chests, strong rooms, safes, deed boxes, &c.”— Dated 2ist February, 











of 
to resist displacement, except by actual destruction. Secondly, in forming a pro- 
jecting rabbet or fillet around the outer edge of the door, which, fi 





The patentee claims the employment and use of apparatus isting of 
cylinders, pistons, and tubing, in which liquid is contained, or the use of com- 
pressible vessels or bellows, and such pistons or compressible vexsels or bellows 
being acted upon by levers, weights, or springs, for the purpose of raising and 
lowering semaphore signals, the opening and shutting of valves or taps, the 
ringing of bells, or for communicating signs at or to a distance, substantially as 
described. 

522. G. and D. HILL, Manchester, ** Trusses.”— Dated 20th February, 1866. 

This invention relates to the trusses for hernia and other complaints, and 
consists in certain imp: for enabling the truss to be worn with perfect 
ease, for enabling the pressure of the pad to be regulated to any extent required, 
and for obtaining the facility of changing the parts to any size to suit the 
wearer. The patentees attach to the outside of the band of web, leather, or 
other material which encircles the body, two, three, or more elastic metal 
bands, jointed together, and they connect the pad or pads to the central band 
in various ways. 

527. A. B. CHILDS, New Oxford-street, London, ‘* Automatic apparatus for 
roasting coffee, &c.”—A communication.— Dated 20th February, 1866. 

The nature of this invention consists, chiefly, in the mode of ¢ 
the cylinder in which the coffee or other substance is placed to be roasted, in 
the construction and arrangement of the mechanism for rotating the said 
cylinder, and in the means for preventing the escape of the aroma arising 
from the coffee during the process of roasting. The rotating cylinder is pro- 
vided with a central axis, which is supported so as to turn freely in suitable 
bearings attached to the stand or frame of the apparatus. The sides of the 
preference, formed of wire gauze, but may also be advan- 





pen method of constructing the sides of the cylinder also 
allows the detached husks or shells of the coffee berries to fall out therefrom 
while the said cylinder is in motion. The cylinder ends or heads are furmed 
of tin, or other suitable metal, and one of these ends is removable to allow 
the coffee or other sub; to be i duced into the cylinder. The axis or 
spindle upon which the said cylinder turns is, by rence, made to extend 
from end to end thereof. The ends or heads are fitted upon this spindle and 
secured in their proper positions thereon by pins or other suitable means. The 
cylinder is provided with a cover or case of tin, or other suitable reflecting 
material, which completely covers all but the under of the said cylinder 
when placed thereon, but which can be easily removed at pleasure. This cover 
answers the double purpose of a reflector to reflect the heat down upon the 
substance being roasted, and a condenser to prevent the escape of the aroma 








corresy ig rabbet, p the jon of wedges at that part. Thirdly, 
SE oe Oe Se ee eS ee eee 
ends 


by rivets, screws, or other means, 
with a dove-tailed joint, so as to prevent 


the insertion of wedges, or other 

appliances, at the between the said seats and sides or top of the 
. And further, the said seat is so formed that a solid fillet is pro- 

vided for fitting into the groove on the inside of the door, while the seat is also 
extended to form the double rabbet corresponding with the rabbet on the edge 
of the door before referred to. The corresponding rabbet on the edge of the door, 
with the sunken groove before to, and the surrounding parts, from what 
may be the stiles and rails of the door, and which parts are 
also provided with an extended flange, and double rabbet or dove-tail, for the 
purpose of receiving the door panel or centre part, which is secured to the said 
stiles and rails by bolts, screws, rivets, or other appliances, going through the 


as 


sak! flange, and wholly or partially through the panel. The portable means 
such safes. const: 


corresponding 
described door seat, which, with the rim of the door, the inventor purposes 
making of steel.— Not proceeded with. 


543. te HALL, Rosherville, Weighing apparatus."—Dated 2\st February, 


This invention relates to the weighing apparatus described in the 
tion of a patent dated 25th September, 1863 (No. 791), and consists, 5 
forming the gravitating hand and two, three, or more radiating fingers or 
pointers, and Secondly, in increasing the range and number of scales, so that 
wide spaces can be left between the graduations thereon, and larger and more 
distinct figures marked in the intermediate spaces, by which combined im- 
provements greater accuracy in, and facility for, reading the indicated weights 
or figures are obtained, and the apparatus is dered better il for 
indicating weight or pressure generally. 

544. W. D. NAPIER, M.R.C.8., George-sireet, Hanover-square, London, 

* Fountains.” —Dated 2\st February, 1s66. 

For the purposes of this invention a series of flexible clastic 
ference of a spherical form, and made of vulcanised india-rulber, is 
These vessels are set or fixed in a circle, and each of them hax a suction tube 
with an inlet valve; the suction tube is of short length, as it is desirable that 








the vessels should be thin, and yet that theirelasticity should be such that they 
will, when not pressed on, regain their expanded forms, filling themselves at 
the same time through their suction pipes. Each vessel also an outlet 














the 
ticularly those parts of the frame at or against which the 
fastenings protrude, shall belt or surround the edges of the doors, and 
reason of the curvature or form present greater difficulty in stretching, 
ing, or being sprung away from the door or from its bolts or fastenings than if 
straight or flat. The improvements also comprise constructing cylindrical and 
generally flat-ended safes, with the door occupying a portion only of one of the 
flat ends, it may be a comparatively small portion, and with the interior con- 
sisting of a box or frame capable of revolving or moving within the cylinder, 
and constructed with or without compartments, the revolution permitting any 
part of compartment of the interior to be brought opposite tothe door. The 
i fon also pri the casting or constructing safes of a spherical, 
spheroidal, ellipsoidal, or any other similar or analogous curved form or many- 
faced figure generally, following any such curved form, or generally of any of 
the said forms having flats or faces upon them for access, door, or opening, or 
for base to stand upon, or otherwise. Or the door, cap, or cover may follow 
the form of the general figure. Also, and particularly when the bolts or 
fastenings are shot or protrude against straight portions of an end frame, the 
improvements comprise constructing safes with transverse tie rods to preserve 
or assist in preserving the form and effect the same object. The said ties are 
to be fixed or movable, and irrespective of the door or fixings of the door, or to 
be affixed to the back or inner side of the door, or within its thickness, so as 
by the action of the lock, or of a separate lock, to be made to act as ties. 
Another improvement particularly applicable to large circular safes, and to 
elliptical safes, is constructing them with double doors, that is to say, two 
doors both hinged to a cross bar or pillar, which also serves as a tie across the 
frame of the safe. The bolts of the locks to the several safes may be made to 
protrude radially, as in the ordinary manner, or tangentially, in accordance 
with the next ioned imp’ t, which consists in making them move 
from a position or line tangent, or nearly so, to a ring or circle, being the with- 
drawn position of the bolt into the protruded position by partly turning the 
ring or circle round on its centre. Also the improvements comprise construct- 
ing safes when circular, cylindrical, elliptical, or partly curved and partly 
straight, with the seat or fitting for the door and the corresponding rim or edge 
or edges of the door, one or other or both, with a channelled recess, or of any 
form affording a clip or hold which shall, when the door is closed, constitute it 
into a tie across the frame. Lastly, the improvements include the vitrifying or 
wlazing the exterior of safes constructed in accordance with any of the fore- 
going improvements, or otherwise, as a precaution against drilling or cutting. 
The patentee purposes effecting this by the ordinary process or processes 
adapted for vitrifying or glazing hollow iron articles, 

558. J. GOODFELLOW, Blackburn, Lancashire, “* Pump buckets for lifting water, 

air, &c.”—Dated 28rd February, 1866. 

This invention consists in an improved arrangement of the buckets of pumps 
for the purpose of dispensing with the ordinary valves or clacks on the top of 
the bucket. Instead of making the bottom of the bucket open, as at present, 
the inventor makes it closed, and forms a number of perforations in the flange 
below the packing, and just above the bottom flange he makes a number of 
perforations in the body of the shell leading to the interior of the bucket. 
Also, instead of making the packing fill up the space between the top and 
bottom flanges, he makes the packing of less depth than the space, so that it 
can move up and down between the flanges. When the bucket is pushed down 
in the barrel of the pump the packing, by its friction, rises and allows the air 
or liquid to pass through the bottom and side holes to the interior of the 
bucket, and then through the open top of the bucket to the barrel ; and when 
the bucket is lifted the packing is depressed, so as to cover the holes, and 
enable the bucket to lift the air or liquid out of the barrel.— Not proceeded 
with, 

561. J. F. HEARSEY, Park-place, Church-street, Brompton, London, “ Spirit 
meter.” —A communication.— Dated 23rd February, 1866, 

The object of this invention is to measure and sample in a simple and effi- 
cient manner spirit as it runs from the still. The meter consists of a closed box 
or case fitted with a central partition, which divides it into two equal compart- 
ments. Across this partition a balance beam is mounted, and pendent from 
the extremities of the beam are cylinders of corresponding size and weight, 
one for each division of the meter, and for convenience they may be enclosed 
by porous or pierced cylinders fixed to the bottom of the meter case. Pendent 
also from the beam, at equal distances from the fulcrum, are two cylindrical 
rods, which carry at their lower ends valves, which have their seats in the 
bottom of the meter. The beam immediately above its fulcrum is fitted with 
a knife or wedge-shaped weight, one of the inclined faces of which will assume 
a vertical position over the axis of the beam before every turn of the beam, 
and will then be parallel with the axis of the raised cylinder. The spirit flows 
alternately into the two divisions of the meter, and when it rises to a certain 
height it will so far overcome the specific gravity of the cylinder pendent from 
the beam as to lift it and cause the beam to rock, whereby the valve carried 
by the rod attached to the ascending limb of the beam will be lifted, and the 
spirit contained in the meter will be discharged therefrom into any suitable 
receptacle. The corresponding valve on the other side of the partition will, 
at the same time, be closed, and the spirit to be measured will flow into the 
second division of the meter. The rocking motion of the beam will be assisted 
by the wedge-shaped weight, which, falling over with the beam, will quicken 
the depression of the elevated cylinder. At every turn of the m a counting 
apparatus will be set in motion, as in ordinary meters, and the amount of spirit 
run through the meter will thus be registered. In order to sample as well as 
measure the spirit both divisions of the meter are supplied with small stand 
pipes open at the top, and fitted with valve seats, which are closed by supply 
and discharge valves pendent from rods which are operated by the balance 
beam. These stand pipes continually receive samples of the measured spirit 
and discharge it into an adjacent receptacle ready for subsequent testing.— Not 
proceeded with, 








562. J. DODGE, Manchester, ‘“ Apparatus for tempering saws, &c.”—Dated 23rd | other inclosing surfaces in such a way as to develope centrifugal force there- 


February, 1866. 





| rating vessels through passages constructed 


| 


This invention relates to apparatus whereby the patentee is enabled to | 


temper saws, doctor blades, springs, and other articles capable of being 
tempered between heated surfaces, and at the same time to correct distortions 
caused by hardening. To accomplish these objects he employs a metal block 
provided with flues, which are heated by a furnace or other convenient means. 
Against a surface of this internally-heated block the saw or other article is 
placed, and is confined thereto by a plate forced forward by a cam, or any such 
suitable and ordinary contrivance, until the necessary heat for tempering has 
been imparted. In order to prevent the block becoming untrue on its surface 
by the pressure exerted against it, he applies internal stays. In the above case 
it is supposed that the pressing plate derives heat from the block, but the said 
pressing plate may be otherwise heated. 

571. R. LEAKE and J. BECKETT, Manchester, ‘‘ Machinery for engraving and 

etching rollers and other surfaces.” —Dated 24th February, 1866. 

This invention consists in an improved application of one or more additional 
bars supporting the diamond or tracing points to the pentagraph machines 
hitherto ployed for engraving rollers and other surfaces, these additional 
and tracing points being supported either by standards or cross-rails attached 
or connected to the ordinary diamond bars, and actuated by the same mecha- 
nism as the ordinary diamond or tracing points, with the addition of one or 
more bars connected to the treadle. 

579. F.C. and C, E. WiNBY, Cardiff, “ Application of power in actuating rolls 
in rolling metals.” — Dated 24th February, 1866. 

This invention consists in applying a ram or piston actuated by hydraulic or 
steam power to operate directly a rack bar, which rack bar is placed in con- 
nection with a toothed wheel or wheels placcd on the axis or axes of the roils 
to — rotary motion will be imparted by the longitudinal motion of the 
rac 
58]. P. H. LEALAND, Euston-road, London,“ Binocular microscope.”—Dated 

24th February, 1866. 

This invention cann >t be deseribed without reference to the drawings. 

582. J. L. PULVERMACHER, Oxford-street, London, “ Producing and appl; 
galvanic currents.” — Dated 24th February, 1866. plying 

This & be di d without to the di ing: 

583. F. L. and C. L. HANCOCK, Dudley, Worcestershire, *‘ Driving belts or 
bands.” —Dated 2th February, 1866. 

This invention consists in manufacturing driving belts or bands of endless 
strips or bands of steel, iron, brass, copper, or other metal or metallic alloy pos- 
sessing sufficient strength and flexibility. The inventors either a single 
strip of metal, or two or more strips which partially or entirely overlap each 
other, and are connected at intervals by rivets or otherwise.— Not proceeded with. 
584, W. H. Prior, Strand, London, “ Apparatus applicable as a fire-escape, 

scaffold, lift, &c.” — Dated 24th February, 1866. 

According to one part of this invention the inventor proposes to construct a 

platform, or stage and frame, and to the same on wheels so as to form a 





- — 








. Ateach corner of the frame an upright or standard is fixed, of a 
height about 


equal to a first-floor room, or such height as may be otherwise 





suspended from the uppermost 
down the fixed ladder by means of 
—Not proceeded with. 

585. * amy guage Battersea, 


through them and | 


j 


breadths of lace fabrics into various shapes, whether vandyke, scollop, or other | 
shape, placed or next to each other in such manner that the various | 


pes are repeated along the edge or edges of the breadth or breadths of the | ai 


sha 
lace fabrics previously to making up such fabrics into bonnet or cap fronts. Not | 
proceeded with. 


598. H. WILSON, Belvedere-road, Lambeth, “‘ Sawing machinery.”—Dated 27th 
February. 1866. 

This invention consists, First,in combining a band saw and jigger saw in 
the same machine, as hereinafter described. Upon the bracket in which the | 
spindle of each wheel round which the band saw revolves is fitted, or upon the | 
spindle itself, the patentee attaches an oscillating lever. One or both arms of | 
each lever carries or carry at the end or ends thereof a quadrant or curved | 
plate, and the upper and lower levers are connected to each other by a connect- 
ing rod. He fits a jigger saw in any ordinary manner between the quadrant | 
of the upper lever and that of the lower lever, and as the levers are caused to | 
oscillate the saw receives an up-and-down motion, so as to act upon the wood | 
or other material to be sawn. The oscillating motion is imparted to the levers 
by means of a link carried from the lower lever to an arm of a wheel at any 


convenient part of the machine. 
599. R. YEATES, Hackney-road, London, “ Travelling knife for opening metat 
ision cases.”— Dated 27th February, 1866. 

This invention consists, First, in combining with such knives a wheel or 
roller mounted on an axis carried in suitable bearings, by means of which the 
wheel or roller of the knife can be made to run or travel along the surface 
which it is intended to cut. In addition the patentee, in some cases, makes the 
blade of the knife with a projecting piece or pieces ; or he recesses the edge or 
edges of the blade so as to leave a projecting piece or pieces. The projecting 
piece or pieces is or are entered into the cut made in the metal by the blade, 
and prevent the blade from slipping out and getting out away from its work, 
and at the same time lessen the risk of danger to the operator. 

600. G. ZANNI, Rathbone-place, Oxford-street, London, “ Applying motive 
power to sewing machines.” —Dated 27th February, 1866. 

This invention consists in arranging sewing machines in combination with 
a self-acting spring or springs, or by means of weights, which, when wound up 
and released, impart motion through a train of wheels and other suitable 
mechanism to the main axis of a sewing machine, as is well understood in 
obtaining motive power from springs or weights for actuating clockwork and 
other mechanism. Brakes or stops are arranged in combination with the 
mechanism in order to arrest the action of the springs or weights, or to set 
them in motion when the brake or stop is removed for the purpose of stopping 
or starting the sewing machine actuated by such mechanism when required. 
601. J. H. FORSHAW, Barrow-in-Furness, Lancashire, *‘ Revolving shutters.”— 

Dated 27th February, 1866. 

According to one mode of carrying out this 1 tion it is proposed to 
balance the shutter by the aid of a weight or weights suspended by one or 
more chains or cords wound round a conical spiral grooved pulley fixed on to 
both ends of the roller upon which the shutter is coiled. This conical spiral 
pulley acts in the same manner as the well-known ‘‘fusee” of a watch or 
clock, by compensating for the gradually diminishing or increasing diameter of 
the shutter roller, according as the shutter is being coiled or uncoiled.— Not 
proceeded with, 

602. M. and M. MYERS, and W. HILL, Birmingham, “ Apparatus for the use of 
smokers, &c.”—Dated 27th February, 1866. 

The patentees claim the sliding cutting edges (defined as d and g, Fig. 4), and 
the connecting of the same with a stiletto, and means for expanding and holding 
the parts in position ; as also the app‘ication of the stiletto and means for ex- 
panding &, and cap c, for holding cigarette or other papers when disconnected 
from the cigar cutter; and further, they claim the retaining of the sliding parts 
in position as a connector for connecting straps and hands, all as described and 
illustrated in the drawings. 








COMPLETE SPECIFICATIONS. 


33. W. H. Towers, New York, U.S.,‘* Curing and tanning hides or skins.” — 
Dated 4th January, 1866. 
This invention consists, essentially, in the employment of alcohol, or a liquid 
containing alcohol, in the curing or tanning of hides or skins. 
65. J. H. JOHNSON, Lincoln's-inn-fields, London, “ Detergent to be used in the 
washing or cleansing of wool.”—A communication.—Dated 9th January, 
1866. 


This detergent substance is composed of a solution of carbonate of salt of 
soda, to which powdered soap wort (saponaire) is added. 

72. H. HUTCHINSON, Paris, “ Manufacture of fabrics suitable for covering fur- 
niture, for carpets, window curtain linings, for carriages, &c.”—A communi- 
cation.— Dated 4th January, 1866. 

This invention consists in placing a thin sheet of india-rubber between two 
fabrics, after which the said fabrics are pressed, bleached, printed, and em- 


115, N. W. WHEELER, Brooklyn, U.S.,‘* Apparatus for condensing steam and 
other vapours, and for refrigerating fluids.” — Dated 13th January, 1866 

The patentee claims, First, the directing of refrigerating fluids in refrige- 
b jally as specified, so as to 

develope centrifugal force against the inner sides of the said vessels, substan- 
tially as and for the purposes set fourth when such vessels are prevented from 
filling with liquid. Secondly, the directing of the heated fluids into enclosed 
spaces for the purpose of being refrigerated, so that they will not impinge 
primarily against the principal refrigerating surfaces, but will impinge upon 





against, substantially as and for the purposes described. Thirdly, he claims, in 

connection with the above, preventing the filling of the refrigerating vessels 

with liquids by the forcible introduction of air or other permanent gas there- 

into. 

116. S. N. TYLER, Buffalo, U.S., ** Lamp for burning kerosene, very rich or 
very volatile oils, dc.” — Dated 13th January, 1866. 

According to this invention the patentee burns the fluid carbons in all | 
respects upon the principle of the candle, by making the flame burn at a point | 
somewhat above the wick tube, so that the tube may not be heated, by carry- | 
ing the fuid in a large volume up to the top of the supply wick tube, and at a | 
point above the tube from the flame upon a consumption wick much smaller | 
than the supply wick. | 
132. A. F. JOHNSON, Massachusetts, U.S., ‘* Machinery for sewing.”—Dated 

15th January, 1866. | 

This invention cannot be described without to the drawing 
144. M. KLOTZ, Paris,“ Toy arms and projectiles.” — Dated \6th January, 1866. | 

This invention comprises, First, a projectile formed of an envelope or mem- | 
brane combined with springs, which, by the compression of the latter, may be | 
introduced in the barrels of toy arms or tubes, and when projected from the 
same developes itself so as to show a drawing, image, or figure, or any suitable | 
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' similar manner, as described. 


431. J. PILBROW, Richmond, ‘‘ Applying to 
ing to land water pure or mixed with other 


1866. 

This invention consists in conveying the liquid 
it is proposed to manure or water in the ord 
through cast iron pipes, and then di 
hitherto done by irrigation, warping, or jet, but by 
rated earthenware pipes (which the patentee calls the “ distributors”) 
the surface, say 15in. below it, more or less, according to the object desired and 
the nature of the soil and crops, and which also must regulate the distance the 


istributors should be 
457. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Vices." — 
communication. Dated 13th February. 1866. 


This invention relates to that class of bench vices known as the paralleR 
vice, and the object of the invention is to produce a simple and compact vice in 
foundation plate thereof rests directly upom 


bench, yy affo: 
while at the same time it 


making the base plate of the stationary jaw with both an interior longitudinal 

ve and exterior longitudinal grooves, the inner groove being for the recep-- 
tion of the head of the bolt by which the vice is screwed to and slides upon the 
bench, and the exterior grooves forming ways or guides for the support and 
traverse of the movable jaws. Also the invention consists in the peculiar con- 
struction of the nut by which the vice is secured to the bench, this construction 
being such that a clasping wrench may be employed to turn the nut, or when 
such a wrench is lacking the nut may be turned by a rod or lever, the end of 
which may be thrust through a hole made to receive it, and passing entirely 
through the material of the nut at one side of its screw thread. 


."—A communication. — Dated \4th February, 1866. 

The patentee claims, First, the method of obtaining surfaces suitable as- 
printing or other like surfaces by applying gelatine, gum, or other organic sub- 
stance mixed with bichromate of potash, or of ammonium, on a plate of trans- 
parent or of translucent material on which a photographic image or represen- 
tation has been produced, and causing the light to act on such organic sub- 
stance through the body or thickness of the plate, whereby, when the parts un- 
affected by the light are dissolved, a subject in relief will remain thereon, from: 
which a metal surface may be obtained, all substantially as described. 
Secondly, the method of producing a grain on photographic surfaces by using a 
device composed of fine white lines on an antiphotogenic coloured ground, or 
of antiphotogen-coloured lines on a white ground, before, after, or while 
obtaining the image or representation of the subject of the photograph, sub- 
stantially as described. Thirdly, the employment in photography of the modes 
of obtaining a grain substantially as described. fourthly, the production of 
printing surfaces and other like surfaces by the employment of any of the 
processes described for obtaining artificial grain, in combination with the pro- 
cesses of obtaining a raised or a sunken subject, and of producing a metal sur- 
face therefrom, all as described. 

533. W. E. GEDGE, Southampton-buildings, Chancery-lane, London, “ Steam 
boilers.” — A communication.— Dated 2ist February, 1866. 

This invention cannot be described without refi to the drawings. 

535. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Jmprove- 
ments in dril s and in chucks for holding and operating the same and similar 
articles.” —A communication.—Dated 2\st February, 1866. 

The patentee claims, First, a twist or spiral drill, in which the grooves are so 
formed as to have their curvature on that side of each groove where the cut- 
ting edge is made, nearly in the direction of a radius of the drill, so that, whem 
the cutting end of the drill is ground to the ordinary angle, cutting edges are 
formed which are straight, and in the direction of radii, and present acute- 
angled edges or lips to the material to be drilled, Secondly, a drill having 
spiral grooves formed to give them a gain or increase of the spiral or twist from 
the point towards the shank of the drill. Thirdly, the combination of the 
movable jaws, inclines, and ring, fur holding drills or similar tools operating 
substantially as set forth. 

554. C. J.Caumon, New York, U.S.,‘* Manufacture of iron and steel, and the 
alloyage of metals, together with preparing ores for the same.”—Dated 23rd 
February, \866. 

This invention consists, First, in manufacturing iron and steel in vacuo by 
creating and maintaining a vacuum within the interior of the furnace, pot, or 
retort containing the metal. Secon*ly, in fusing iron, steel, or other metals: 
with a blast produced by creating and maintaining a vacuum within the fur- 
nace, pot, or retort containing the metal. Thirdly, in making steel and 
refining iron or other metals by evaporising, dilating, or burning up the impu- 
rities and carbon contained in the said metals by means of a blast produced by 
the creation and maintenance of a vacuum within the furnace, pot, or retort 
containing the metal to be fused. Fourthly, in manufacturing low steel direct 
from crude or pig iron by means of a blast produced by creating and maintain- 
ing a vacuum within the furnace, pot, or retort containing the said metal. 
Fifthly, in extracting the sulphur, phosphorus, arsenic, and other impurities. 
from the said iron or steel by distilling or sublimating the same in vacuo by 
creating and maintaining a total vacuum within the furnace, pot, or retort. 
containing the fused metal. Sixthly, in manufacturing high cast steel by 
fusing blistering steel, or other carbonised iron or steel, in a crucible furnace, 
pot, or retort, in which the said metal is excluded from contact with the atmo- 
sphere by means of the creation of a vacuum or partial vacuum within the fur- 
nace or other vessel containing the said molten iron or steel. Seventhly, im 
manufacturing cast steel direct from wrought iron by fusing the same directly 
in contact with some carbonising substance, either separately or incombination 
with other carbonised iron or steel, by being excluded from contact with the 
atmosphere, by means of creating and maintaining a vacuum or partial vacuum 
within the furnace or vessel containing the said metals. Eighthly, in manufac- 
turing alloys, such as steel and silver, steel and platinum, steel and zinc, steel 
and antimony, iron and zinc, iron and antimony, iron and lead ; also iron, 
nickel, tin, copper, lead, autimony, and zinc; also alloys of copper and tin, 
copper and zinc, copper and lead, and various other alloys; or in melting gol@ 
or silver, or where some of the metals comprising the alloy are liable to oxida- 
tion or evaporation in melting in the ordinary manner, the patentee alloys 
thera without oxidation or evaporation by excluding the atmosphere from con- 
tact with the melting metal, by creating and maintaining a vacuum or partial 
vacuum within the furnace or other vessel containing the melting metal. 
Ninthly, in annealing the said irou, steel, metals, or alloys, in a furnace or 
retort, by excluding the same from contact with the atmosphere, and thus 
annealing the said metals in vacuo, by creating and maintainiag a vacuum or 
partial vacuum within the furnace, pot, or retort containing the said metals or 
alloys. Tenthly as a better protection against impurities, and to produce 
metals and alloys free from deleterious substances, he also roasts and smelts the 
ores for the aforesaid in the following manner, viz., by a current or blast of air 
produced by the creation and maintenance of a vacuum within the furnace or 
retort containing the said ore. Eleventhly, in extracting the impurities from 
the same in vacuo by creating and maintaining a vacuum within the furnace or 
retort containing the said ores. 

573. < J. BARBER, Sheffield, “ Improvements in skates.” —Dated 24th February 
1866. 

This invention has for its object the formation of skates adapted for boots 

detached 


and shoes of various sizes, and capable of being affixed thereto and 
herefrom instantaneously without the aid of straps or buckles, or other ordi- 








object fixed to or thrown from it. Secondly, certain imp in toy | 
arms which cannot be described without ref to the d 
186. G. T. BOUSFIELD, Brixton, ** Machines for graining in imitation of wood 
marble.”—A communication.— Dated 20th January, 1866. 
This invention cannot be described without reference to the drawings. 


236. G. T. BOUSFIELD, Brixton, Looms, “ A communication.—Dated 24th 


January, 1866. 
This cannot be described without to the d 


257. F. L. ROUX, Paris, “ Applying copper sheathing to ships constructed of or 
with iron.”—Dated 2th January, 1866. 
This invention cannot be described without ref to the 

261. G. T. BOUSFIELD, Briton, “ Improvements in burning magnesium.”—A 
communication.— Dated 26th January, 1866. 

This invention consists, First, in a means for feeding the metal to the flame 

y, in presenting the ribbons of wire of magnesium so that | 

the point where combustion takes place shall be cir- | 
cular. Thirdly, in feeding the metal to the fame at a constant and uniform | 
rate of speed by the rise of a bucket wheel actuated by sand, or some other 
equivalent thereof, as a motor. 

351. A. MAHTEUX, Paris,‘ Machine for cutting, stamping, and embossing 
paper, |, leather, india-rubber, and woven fabrics in general.” — 
Dated 5th February, 1866. 

This invention cannot be described without reference to the drawings. 

406. G. T. DAVIS, Woodstock-road, East India-road, ‘‘ Machinery for working 
rudders.” — Dated 9th Fi » 1866, 

The object of these improvements is to give greater security and protection 
to the screw shaft and nut, and also to enable the rudder to work steady and 
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nary fastening. The means by which the patentee proposes to effect these 
objects consist, First, in affixing the skate iron to the sole and heel rests and 
clips. Secondly, in making these clips respectively adjustable longitudinally 
for embracing and being affixed to the heels, and adjustable laterally for 
embracing and being affixed to the soles of boots and shoes; and, thirdly, in 
making the said sole and heel clip rests either or both of them adjustable along 
the skate iron at a greater or less distance each other. 

696. A. C. BALDWIN, Boston, U.S., “‘ Rotary steam engines.”—Dated 7th March, 

1 


866. 

This invention consists in novel constructions, combinations, and disposi- 
tions of the parts by which an effective engine is produced, with the steam 
acting directly to turn the shaft with a continuous rotary motion, and with the 
working parts mostly or entirely on the exterior of the cylinder, where they 
are easily accessible for adjustment, oiling, or repairs. The invention cannot 
be described without refe to the drawing 
775. M. MORSE, Massachusetts, U.S., “ Machine for pressing straw hats and 





."— Dated 5th March, 1866. 
This invention cannot be described without reference to the drawings. 
875. G. T. BOUSFIELD, Brixton, Surrey, “ Portfolios and paper files.”—A com- 
ication.— Dated 24th March. 1866. 
This invention cannot be described reference to the drawings. 
914. G. T. BOUSFIELD, Brixton, Surrey, “‘ Breech-loading fire-arms.”——A com= 
munication.— Dated 29th March, 1864. 
This invention cannot be described without refe to the drawi 
948. C. A. SHAW, Biddeford, York, U.S., “* Knitting machines.” —A communica- 
tion.— Dated 3rd April, 1866. 
This invention cannot be without refe to the 
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4141, F. BARNETT, Paris, “ Aquatic fire-work.”—Dated 23rd April, 1866. 
The present invention has for its object the manufacture of a new and im- 





fire upon being brought into contact with water. 
4366. G. A. JASPER, Massachusetts, U.S., “Cleaning animal black or bone 
charcoal.” — Dated 12th May, 1866. 

The patentee claims the improved process substantially as described for 
treating charcoal either after or before its use, in a filter for the cleansing of a 
gaccharine or other liquid, the same consisting in boiling the charcoal in an 
acid solution and washing it, the whole being essentially as specified. 

4378. H. GRAFTON, Fulham, “Gun locks."—A communication.—Dated 15th 
May, 1866, 

This entes consists in making the main plate of locks for guns and other 
‘small arms with a recess to contain the various working of the lock, for the 
purpose of obviating the necessity of cutting away the stock for the reception 
of the works. Another part of the invention relates to the plate or cover 
which incloses the works ; this plate is let into the stock and forms the steadi- 
ment for the lock. The invention cannot be described without reference to the 
drawings. 

4384. G, HASELTINE, Southampton-buildings, Chancery-lane, London, “ Pro- 
moting ventilation.” —A communication.—Dated 15th May, 1866. 
This invention cannot be described without reft the drawing: 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. ‘ 


(From our own Correspondent. ) 


“THEQUARTERLY MEETINGS IN WOLVERHAMPTON AND BIRMINGHAM: 
The List Confirmed : Future Prospects of Trade: Present Con- 
dition of the Demand; Low Prices: Few Transactions—THE 
STRIKE IN THE NorTH OF ENGLAND: Action of South Staf- 
fordshire Men—Errorts TO REVIVE UNIONISM AMONGST COL- 
LIERS—THE QUARTERLY MEETING OF NoRTH STAFFORDSHIRE 
IRONMASTERS: Condition of Trade—THE FAILURE OF Mr. 
CRESSWELL, IRONMASTER, OF TIPTON: Judgment— THE COAL 
TRADE: Improving : A New Chain Pump—TuHE IRONSTONE OF 
NortH STAFFORDSHIRE: Valuable Paper—HAkDWARE TRADES : 
Still Dull: Better Prospects: Small Failure—THE TIN-PLATE 
TRADE: Quarterly Meeting—Tue Factory Act In Nortu Srar- 
FORDSHIRE : Successful Working EXPLOSION AT A PERCUSSION 
Cap MANUFACTORY IN BIRMINGHAM: One Person Killed—Ex- 
PLOSION OF Gas: The Water Slide Chandelier. 


“THE first of the current series of quarterly meetings was held in 
Wolverhampton on Wednesday, and was numerously attended 
but the amount of business done was trifling. Prices were quoted 
low, and under those of last quarter in both the pig and also the 
finished iron department, in all but qualities of the first-class; but 
low quotations did not tempt purchasers to speculate. 

The second of the quarterly meetings was held yesterday (Thurs- 

day) in Birmingham. There was a numerous and an influential 
-attendance, alike of ironmasters, and of merchants and other pur- 
chasers ; and there was an animated discussion throughout the 
whole time of the assembly. The discussions had reference, how- 
ever, ‘more to the prospects and the present condition of the 
trade than to positive business transactions. The feeling was not 
desponding ; on the contrary, there was a manifest effort put forth 
to make the best of any indicetions of improvement. But these, 
unhappily, are few; and they are traceable more to the mills and 
forges of the Cleveland district being so generally closed than to 
any other circumstance. During the past fortnight specifications 
for small quantities of plates have found their way into different 
parts of Staffordshire, respecting which no doubt is entertained 
that if there had not been a labour dispute in that part of the 
kingdom they would not have been received here. There is also 
a shade better demand for hoops, and the consumption of sheets 
keeps up, and is extending into a somewhat later period 
of the year than has usually signalised an active trade in that 
denomination. Prominent mention was made of the fact that in 
South Staffordshire more money is now being taken out to pay 
wages than has been the case for some weeks past. But the 
trade of the day seemed incapable of stimulus. Merchants 
bought very sparingly; and they generally placed their orders on 
terms which showed that the “list” prices are considerably 
higher than those at which the greater portion of the iron made 
in Staffordshire is now —_ sold. At all times iron may be got 
here under list, but the uction upon the list and the number 
of makers who will accept the low prices have ever been the 
truest indices to the state of the consuming market. At the pre- 
sent time, although the recommendation of the preliminary 
meeting, that prices should remain at £8 10s. for bars was under- 
stood to be confirmed at the meeting in Wolverhampton on 
Wednesday and the one in Birmingham yesterday. Staffordshire 
bars may be got at £7 5s., and in a few needy cases even at £7 a 
ton. North Staffordshire bars are being sold, delivered here at 
£7 5s.; and South Wales bars are now being delivered also in 
in South Staffordshire at £6 10s. old, and £7 new contracts. The 
‘carriage of a ton of bars from South Wales to this district is 10s. 
Only little was done in pig iron, most of the heavy sales for the 
‘quarter having been already concluded. The — of pigs 
showed a continuance of the difference between the demand for 
iron that can be used in the Bessemer process, and that which can 
be used only in the ordinary methods of conversion in the 
refinery and the puddling furnace. In the former the prices are 
very firm at last quarter’s rates, with a difficulty to get orders 
booked if the delivery is to be anything like prompt, whilst in the 
latter prices are easy and the supply plentiful. 

There were regrets yesterday afternoon that the men in the 
north of England had not yet seen it wise to follow the example 
of the Consett workpeople. Nothing more is transpiring as to the 
action of the men in Staffordshire in respect of the men who are 
still out; but we have reason to believe that in the event of any 
of the districts proposing in a formal manner that there shall be 
a coalition between the men of the north and the south, certain of 
the most powerful of the districts would oppose the motion most 
strenuously; but they would not object to the members of the 
northern union going over to the south, either as individual 
members or as works. 

Relative to the miners we may state that the “‘ Miners’ National 
Council ” are making a vigorous effort to bring back the miners of 
this district to unionism, from which they departed after the 
great struggle which preceded the lock-out in the iron trade. The 
council have issued p in which they state that ‘they have 





bankrupt, included in the second, at Leamington, which were not 
mentioned in the first settlement. The registrar censured the 
conduct of Mr John Smith, solicitor, inthe matter. That gentle- 
man had allowed the bankrupt in his petition to describe himself 
not as of Leamiagton, where he did reside, and where his effects 
were collected, but as of Tipton, where he had ceased to reside, 
and where he had little or no property. ‘“‘Again,” said his honour, 
“when Mr. Smith undertook to write out an account of the bank- 
rupt’s property he was well acquainted with it; he was, moreover, 
then acting not only for the bankrupt but for the official assignee, 
and a that a considerable of the pt’s furniture 
and effects had been settled on his wife at a time when he was 
utterly insolvent, and only a few days before his recent bank- 
ruptcy, and many years after his marriage, he himself deliberately 
mned a stgtement that the furniture was settled before the 
krupt’s marriage; and he allowed his client, the bankrupt, to 
sign that statement, which he must have known to be untrue, and 
culated to deceive—as in fact it did deceive—the official assignee. 
The second settlement was a fraud upon the creditors—the attempt 
to conceal it a fraud upon the court; and I very much regret 
that a solicitor, an officer of the court, should be an active party in 
concocting and endeavouring to carry it out.” Mr. Smith has 
replied through the press that he ‘‘ merely prepared a deed of con- 
firmation of an ante-nuptial settlement under the following cir- 
cumstances :—Mr. Cresswell, previous to his marriage, executed a 
settlement upon his wife, the validity of which is not disputed. 
Some of the goods have been sold, altered, and varied, and to 
cover such articles by identification, I prepared a deed to protect 
wife and child, which Mr. Tudor declares to be fraudulent.” Mr. 
Smith further intimates his intention, under the advice of counsel, 
to file a bill in Chancery to prevent Mr. Tudor’s ‘ill order” 
being carried out; and that he means the facts of the case to 
be brought before a superior court, where he will ‘‘ take care that 
the registrar’s acts form part of the investigation,” and will call 
the Chamber of C ce to watch the case. 

The coal trade of South Staffordshire and East Worcestershire 
is improving. During the week there has been a good demand 
for — and dealers are beginning to lay in their stocks for 
winter. 

Much interest was taken on ’ e in Wolverhampton and 
my in the working of a model of Bastier’s patent chain 
ar or draining mines, which was shown in working by Mr. 

ackson, one of the firm by whom licenses are granted, and who 
stated that one of the three pumps already laid down was lifting 
water 500 yards in the north of England. 

Yesterday, at the quarterly meeting, a fair trade was done in 
fuel, and also in come ennsigtions of stone. 

We have before us the manuscript of a very interesting lecture 
delivered omer on the occasion of the visit of the Geological 
Society of South Staffordshire to the north of that county by 
Mr. Thomas Wardle, F.G.S. bx the important question of 
the ironstone of the Churnet Valley, the paper supplies the 
following information:—Wherever it is present it is always 
found above, and sometimes existing upon, the rough rock—never 
below it. The following is a section from the boring at Pettyfields, 
near Ipstone:—Swect coal, 8in.; black shale, 2 yards 2ft. Sin.; 
coal (sulphurous), 2ft. 4in.; under clay, 5ft.; shale with cannel 
ironstone, and sometimes a coal of 8in., 29 yards 2ft.; ironstone 
(Froghall), 1ft. 10in.; reddish shale, 4 yards 2ft.; upper millstone 
grit (rough rock), 25 yards. It is seen from this that the ironstone 
forms the lowest member of the coal measures, or the uppermost 
member of the millstone grit and Yoredale series as far as he 
knew; but one bed of this ironstone has been found. He was 
aware of several ferruginous shales having been met with in the 
neighbourhood, but as these are common in the Yoredale sand- 
stones, no significance or commercial utility can be attached to 
them. The proper origin of this ore having been thus far made 
out, there can by no possible means be any wisdom in sinking for 
it in the Yoredale rocks and shales. He alluded more pointedly 
to this in the hope that his remarks might have some practical 
effect, or help to prevent a further waste of money in sinking in 
strata so much below the ironstone. The borings in Yoredale 
rocks in the triangular patch have been as numerous as unsuc- 
cessful, and in similar measures near Mosslee there is a 
level driven into the lower face of a hill which is capped 
by the third and first grits. ‘“‘Does not this bed of iron- 
stone,” he asked, “ap to have changed places with the 
Feather-edge coal?” Mr. Hall, in his remarks upon this coal, 
says :—‘‘ Either on the top of the rough rock, or a little way down 
in the bed, lies a seam of coal known as the Feather-edge coal, 
which may be here noticed. Of all the coal seams in the district 
none is so variable, so eccentric in its distribution, as this. With 
the most extraordinary inconsistency it will a on one side of 
a valley and be absent on the other, though the rock may be the 
same ; or it may be covered by a thick mass of coarse grit in one 
spot, which, within. a few hundred yards, may have entirely dis- 
appeared, and the roof of the coal be formed of black shale with 
fossils. The only hypothesis: which appears sufficient to explain 
these irregularities is one which has been suggested Mr. 
Binney, that, after the formation of the coal, denudation has in 
some places swept away either the coal or the grit, or both.” 
Should this ironstone be of Feather-edge coal origin, changed in 
its nature from local causes, might not a conversion have taken 
place by a gradual infiltration of water charged with carbonate or 
oxide of iron, and the woody fibre have gradually undergone and 
its place supplied by iron? This ironstone is quite 1 and is 
not met with in any other coal-field in land. If not a former 
Feather-edge coal there seems good ground for supposing a con- 
siderable amount of unequal change about this period, as suggested 
by Mr. Binney. The ironstone is = in some places, and in 
others nearly black, whilst both kinds are traversed by veins of 
carbonate of lime, and occasionally cavities with spar and bisul- 





phide of iron. Although its dark appearance would seem to 
indicate a —_ ble origin there are but Men | few fossil plants 
found in it. . Wardle possessed a fossil of a class which led 


him to infer a more carbonaceous origin for this ore than it now 
wears. The ore is sought in South Staffordshire for mixing with 
other and inferior ironstones of the lower coal measures and 


grits. 
We have still to report unfavourably of the condition of the 
hardware trades of this district. Whilst there is very little un- 








orders are numerous, and the home inquiry is tolerably good. 
These circumstances, it was considered, fully justified an advance 
on last quarter’s quotations; but, inasmuch as the shipping season 
to many markets is about to close for the winter m it was 
thought advisable to make noalteration. Prices are therefore still 
at the rate of charcoal I.C. 32s. per box, f.o.b. in Liverpool, and 
other qualities in proportion. 

The Factory Act has worked beneficially in the Potteries. 
Mr. Robert Baker, the inspector for the district, in his recent re- 
port observes that ‘‘ he cannot express too strongly his sense of the 
vast benefit conferred upon the operatives by the Acts Ex- 
tension Act of 1864; and my earnest hope that other employments, 
of which the evils and hin ces to moral and social have 
been so ably reported by the Children’s Employment Commis- 
sioners, may, as soon as possible, be brought under the influence of 
factory regulations. . ny =. Baker says that he has 
“reason to believe that the num of short-time children is 
steadily increasing in the Potteries. They are described, too, as 
continuing to show the most satisfactory results in their education 
more promising than the most sanguine expectations could have 
anticipated; they have become so much more respectful in their 
demeanour, are attentive to their studies, and so much better in 
every way for the ‘rubbing of elbows’ with children of a higher 
standard in general position and character, that it is quite full of 
promise for the future.” 

An explosion—the third which has taken place within three 
months at the same eng ne last week at the percussion 
cap manufactory of Messrs. Kynoch, Witton-road, Birmingham, 
causing the death of one woman and injuring another. The acci- 
dent happened in the priming shed, whilst a quantity of priming 
was on the machine. The explosion was unaccompanied by noise, 
but it caused a piece of brass to strike the deceased on the head. 
The cause of the accident is not known. 

Also in Birmingham, on Tuesday, a quantity of gas that had 
escaped from a water slide on the premises of Messrs. Wiggin and 
Co., merchants, exploded, and severely burnt Mr. Wiggin and 
another gentleman who had procured a light and entered the room 
for the p of refilling the slide with water. The place was 
set on fire, but the flames were fortunately quickly extinguished. 





WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent. ) 
THE Iron TRADE: Gradual Improvement : The Late Crisis and its 
Effects: Serious Losses in South Wales; Stability of Welsh 
Houses ; Shipments of Iron: Tot Pic Iron TRADE--TIN PLATES: 
Good Inquiry—StTeaM AND House Coat TRADES—QUARTERLY 
MEETING OF TIN PLATE MAKERS: Favourable Prospects of the 
Trade—Cwm CrriIn Mine: Declaration of Dividend— Re SNEAD 
AND Co., BANKERS, CHEPSTOW : Declaration of Dividend—TnuE 
SEWERAGE WoRrKS, MERTHYR—TERMINATION OF THE PONTY- 
MOILE Dispute —SouTH WaLEs AND STAFFORDSHIRE: Zhe 
Facilities of the District for the Manufacture of Iron—RAtLWayY 
INTELLIGENCE—TRADE OF THE SOUTH WALES Ports. 
INCREASED confidence still characterises the iron trade of Wales, 
and the anticipations in previous reports as to the setting in of an 
improvement in inquiries with the new quarter have, to a certain 
degree, been verified. Although the change for the better has not 
been to any great extent, nevertheless it is such as to create a 
feeling of hopeful reliance among the men, whilst there is every 
probability, from the general tone of the inquiries from the home 
and foreign markets, that during the winter months the various 
works will be fairly employed. a rule, business during the first 
week or two of a new quarter is of a limited character, and at the 
present time there exist a variety of circumstances, notwithstand- 
ing the cheapness of money, which interfere with home trans- 
actions, yet upon the whole trade can be reported as 7 
decidedly more healthy than it was a fortnight since, As sta’ 
in previous reports it cannot be expected that operations will re- 
sume their wonted state of activity for some time to come, 
and therefore it is most satisfactory to find that the district is 
snneny, but surely, recovering from the depression with which 
or so long a time it has been afflicted. It may be thought that 
the late crisis was not so seriously felt here as it actually was, from 
the fact that not a -y ~ failure of any importance took place; 
but Welsh masters lost sums of moaey, and one firm alone 
suffered to the extent of ,000 by suspensions in Liverpool and 
elsewhere. In spite of those heavy losses the works were kept 
going as usual, and their being borne without any visible incon- 
venience is a strong proof of the soundness of the principle upon 
which trade was conducted, and the stability and wealth of 
many of the Welsh establishments. 
A few home transact.ons have been entered into within the a 
few days, and the future is looking hopeful; there is every in 
tion that some rather large orders for railway iron will be placed 
in the market as circumstances will permit. With ct to the 
foreign the returns for the month of September show a 
fair amount of vitality, and fully bear out the reports which have 
appeared in THE ENGINEER as to the state of foreign transactions. 
During the month no less than 16,649 tons were cleared out 
at the South Wales of which 4,498 tons went to America, 
4,042 tons up the Baltic, and the remainder to the East, British 
North America, and the West Indies. Orders from the United 
States are coming in more satisfactorily, and a few good ones have 
lately been placed, and trade is on tolerably smooth with 
the markets of Canada and the adjoining Bri Provinces. 
Almost the whole of the contracts undertaken to be delivered this 
season for the North of eg) weg been executed, and those for 
ing delivery are making their a iness with 
Husets this season has far eonstel ex a and from the 


inquiries received there is every prospect of a le exporta- 


tion taking place during the spring months. The Continental 
mashete ot ttlag quadeiy esebel or receipts of finished 
iron, especially bars and rails, for which is a fair demand. 
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transactions other markets there is no to | viously. There is, however, much room for im and | board. The trade from the docks is very brisk. The large 
rho Pee niles ceapeomariod aha'ig sem take, the | makers of iron are far from busy, and, in some cases, Satine et ths cei ta the nk Coe ae eae con- 
little business which is transacted is done on easier terms. plate mills are altogether. ate pm : | sequence of the strikes in the iron trade the Rail- 
For tin plates there is a good inquiry, and the quotations of last First common bars, £8 per ton; second ditto, £7 10s. to £7 15s. way Company is reducing its train service where practicable. <A 
ee ta of lemneeen per ton; nail road, £8 5s. to £8 10s.; angle iron, £7 17s. 6d. to £9; oject for establishing a hoist in connection with the High-level 
C., 32s. per box See ey Livcayech, and ether qualiiios in pee P £8 17s. 6d. to £10. at Newcastle has assumed a definite form. The hoist will 
portion. 4 have been in fair request for home use and for export at | not divestly under the Sigh level Bridge, but a little to the 
The steam coal collieries are actively employed, and there is a | the following quotations:—Co: main and common east of it. site of the building will be near the Cumberland 

foreign demand, whilst the home requirements are increasing. Sires; oan of Sens 8s., 9s.; best splint, ditto, Arms in the Close. si tp kpdnalie soor, a a 
fn the house coal trade there is more animati buyers on | 8s. ph ot Pn be my fy hen rg Sep bey sppeenins Wl be wenked. te hpteiene grees, Sat sa steam. 
coasting account evincing greater activity in laying in stocks for 6d.; dross, laid down, 5s. 6d. to 8s.; househo quality, | Sir William Armstrong Company ane: te he the mane ee 
—— oe aw dinates 6h t pete ae mel ag bye vray ne d at te Wertabeter Ses (hotel tee 

- w at itto, to 13s. ; i an A 
Tho quarterly mosting of the tin-plete har st PeThe ‘ost of Aberdeen emia communication | ground to be belongs to the North-Eastern Railway Com- 


Gloucester, Mr. Woodruffe in the chair. There was a 
— upwards of twenty makers being either present or 
represented; and among the buyers who attended were Messrs. 
Nash and Co., of Liverpool; Codrin gton and Co., New York; and 
Whittimore and Co., Liverpool. The meeting was characterised 
by a cheerful feeling, and from the discussion that took place it 
appeared that the present position of the trade is upon the whole a 
satisf: one, makers being well off for orders, and future pros- 

are decidedly encouraging. From America orders are pour- 
ing in freely, and, in fact, the demand from that quarter is so 
brisk that manufacturers are unable to enter into engagements 
and deliver within the specified time. The home inquiry is 
tolerably good, taking into consideration the severe monetary 
crisis which the country has just passed through. ‘These circum- 
stances, it was considered, fully justified an advance on last 
quarter’s quotations; but as the shipping season to many markets 
is about closing for the winter months, it was thought advisable to 
fix prices the same as before, viz., charcoal I.C., 32s. per box, free 
on at Liverpool, and other qualities in proportion; and a 
resolution to that effect was unanimously agreed to. After the 
meeting the members, as usual, dined together. 

At the Cwm Erfin mine meeting a dividend of £867, or £1 per 
share, was declared. The amount paid up is £7 10s. per share, 
and the mine, which is situated in Cardiganshire, is one of the 
most successful in Wales. : E ; 

At a meeting of the trustees and committee appointed to wind 
up the affairs of Messrs. Snead and Co., bankers, Chepstow, held 
on Monday last, it was determined to declare a dividend of 8s. in 
the pound, payable on the 5th of November next. The suspension 
took place towards the close of the late monetary panic, and was 
caused principally, if not wholly, through the forgeries of a near 
relative, who absconded at the time, and has since been outlawed. 
The promptness with which the estate has been so far realised so 
as to pay a first dividend much above the expectations of creditors, 
reflects great credit upon the business abilities of the liquidators, 
Mr. Thomas Brown, Mr. Higgins, and Mr. Curre. : 

Messrs. Griffiths and Thomas, the new coustractors for carrying 
out the Merthyr sewerage, commenced operations on Monday, and 
by the terms of the contract the works, which are very heavy in 
some parts, have to be completed within eighteen months. When 
finished the drainage of Merthyr will be one of the most complete 
systems in South Wales. ; 

A short time since a dispute arose at the Pontymoile Ironworks, 
as to the scale of prices paid for working an inferior quality of 
iron, the men contending that they ought to be paid above the 
current prices for working superior descriptions. The result was 
that the puddlers, ballers, &c., struck work. It is satisfactory to 
state that an amicable arrangement has been arrived at, and the 


. men have again resumed work. ; 


It is a somewhat singular circumstance that such a large quan- 
tity of Welsh pig is sent annualiy to Staffordshire, there to be 
manipulated into various descriptions of finished iron, such as 
bars, nuts, bolts, chains, &c. \ In its manufactured state it is 
again brought back to the South Wales ports to be: shipped on 
foreign account. The Staffordshire. correspondent of THE 
ENGINEER in his last report fully bears out: arks when he 
says:— ‘‘ Of nuts and bolts vast quantities ate noW being sent from 
this district to be exported vid Cardiff, and Swahgea to 
the East Indies. And it is somewhat singular that not a little of 
the iron used in the making of these per t way fastenings is 

urchased by the makers here from South Wales firms.” These 

‘acts show that capitalists have not yet paid that attention to the 
facilities possessed by South Wales as they ought to; for it is clear 
that there is no necessity of taking the raw material to other dis- 
tricts and thus incur a heavy expenditure in carriage, as South 
Wales has every advantage for the manufacture of every descrip- 
tion of iron, and there is no reason why the ironworks now esta- 
blished in Staffordshire could not be carried on successfully in 
South Wales. 

The works of the branch railway from the Merthyr. Tredegar, 
and Abergavenny section of the London and North-Western 
system to Beaufort and Ebbw Vale, which some short time back 
were stopped, have again been commenced and are being pushed 
forward vigorously. When completed it will be of great advan- 
tage to the extensive iron and coal works of the district, as the 
whole of the western portion of Monmouthshire will then be 
brought into direct communication by means of the narrow-gauge 
with the north of England. The Brynmaur and Blaenavon Rail- 
way, also in connection with the London and North-Western 
system, will, when carried out, connect the eastern part of the 
county with the north. 

The returns of the trade of the South Wales ports for the 
month of September this year and the corresponding month of 
last year are as follow :— 

EXPORTS OF COAL. 
September, 1866, September, 1865. 
Tons. Tons. 
Cardiff .. 1c 0 oo 151,720 22 «2 oe of eos 142,564 
Newport .. ee co +e 29,487 co ce oo co co 30,048 
Swansea... «2 oc ce co 44,004 .. cc co co ce 42,030 
Tdemeliy «co co co co ce Dee ce ce 06 @6 08 8,772 
SHIPMENTS COASTWISB, 


September, 1866. September, 1865. 
Tons. Tons. 


Cardiff 1. ws oe oe 59,503 1. oe «8 oe os 73,670 
Newport .. .. oc co oe 49,218 .e oc ce oc co 62,382 
Swanses .. os oc co oe 18,986 2. oe cc coo coo 253,013 
Lianelly .. T1,I76 2e oe ce ce ce 27,994 


Newport also exported, during the month of September this year, 
6,186 tons of iron, of which 2,000 tons were cleared out for New 
ork, 1,680 tons for Halifax N.S., 1,316 tons for Cronstadt, and 
700 tons for Havannah. Cardiff also exported 9,077 tons of iron 
and 3,639 tons of patent fuel ; of the iron, New York took 1,575 
tons, Kurrachee 1,463 tons, Cronstadt 1,300 tons, Gothenburg 1,436 
tons, and Baltimore 1,249 tons. From Swansea there was like- 
wise exported 1,386 tons of iron and 7,764 tons of patent fuel. 








SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

Tue Giascow Pic IRON MARKET—MANUFACTURED IRON—- THE 
Coal TRADE—THE ABERDEEN WATERWORKS—LAUNCH OF THE 
PaREORA— LAUNCH OF THE BRUCE— List oF VESSELS LAUNCHED 
DURING THE Past MonTH ON THE CLYDE. 

THE pig iron market continues very quiet, with but little change 

in prices. To-day (Wednesday), the only business reported was 

500 tons at 54s. cash, with sellers over. Quotations are as 

follow:—Pig iron, Mixed Nos. Warrants, 54s. 4}d. to 54s. 6d.; 

No. 1, G.M.B., 56s. 3d. to 56s, 6d.; No. 3, 53s. to 54s.; Gart- 


sherrie, No. 1, 66s.; Coltness, No. 1, 65s. 6d.; Glengarnock (at 
Ardrossan), No. 1, 62s. 

The shipments of the week are considerably under those of the 
corresponding week of last year. 

The manufactured iron market here is steady, and for merchant’s 
bars there are rather more inquiries, and makers are better 
supplied with orders than they have been for some weeks pre- 





Prov has i 
from General Grey, intimating that her Majesty the Queen will 
— at the opening of the waterworks at Invetcanny, on 

esday 16th inst. Invercanny is about two miles above Banchory 
station, on the Deeside Railway, about twenty miles west of 
Aberdeen, and thirty-two miles from Balmoral Castle. The works 
were commenced about two and a-half ago, and are expected 
to be completed next week, at a cost of about £115,000. The 
occasion of the opening is to be celebrated with great pomp and 
circumstance. at 

There was launched on the 8th inst. from the building-yard of 
Messrs. Robert Duncan and Co., Port Glasgow, a twin screw- 
steamer, named nig = has "Sate to the ag od 
of Messrs. Potter, Wilson, an mpany, ‘ow, specially for 
the New Zealand coasting trade, where she will proceed 
under the command of Captain Thomas Clerk, well-known in the 
Mediterranean trade. er dimensions are—160ft. by 24ft. by 
9}ft., having a full poop, 50ft. long, giving accommodation for 
thirty first-olass, aud a steerage for thirty second-class ape ys 
After launching she was towed to Greenock, where she will be 
provided with two pair direct-acting screw engines of 80-horse 
power, by Messrs. Rankin and Blackmore, Eagle Foundry, 
Greenock. 

On the 9th inst. there was launched from the shipbuilding-yard 
of Messrs. Aitken and Mansel, Whiteinch, a handsome first-class 
iron sailing ship of 1,200 tons register. She is the property of 
Messrs. N. noe R. Wright, of Liverpool, and the ceremony of 
naming her The Bruce was gracefully performed by Miss Mitchell. 

The following is a list of the vessels launched on the Clyde 
during the past month:—Randolph, Elder, an® Co., Govan, 
Cormoran (s.s.), 109 tons, 30-horse power, owned by Ocean 

_Fishery Company; Randolph, Elder, and Co., the Heron (s.s.), of 
109 tons and 30-horse power, owned by Ocean Fishery Company ; 
A. Stephen and Sons, elvinhau ‘h, Columbia (s.s.), of 1,750 tons, 
and owned by Handyside ol Henderson; Scott and Co., 
Greenock, s.s. of 150 tons, and owned by builders’ account ; 
Barclay, Curle, and Co., Whiteinch, Nestorian (s.s.), of 2,500 
tons, 350-horse power, and owned by James and Alexander Allan; 


A. and J. Inglis, Pointhouse, the Jason (s.s.), of 1,000 tons and | 


150-horse power, owned by R. Hetherland (Steam Navigation 
Company); W. Simons and Co., Renfrew, the Verdin (s.s.), of 
200 tons, owned by Joseph Verdin and Sons; J. Muir, Dumbarton, 
the Surprise (s.s), of 15 tons, owned by Captain McKinlay ; J. 
and G. Thomson, Govan, the Mahina (s.s.), of 1,062 tons and 200- 
horse power, owned by London and Edinburgh Shipping Company; 


Randolph, Elder, and Co., Govan, the Pizarro (s.s.), of 722 tons | 


and 80-horse power, owned by McAndrew and Co.; J. and J. Fyfe, 
Rothesay, St. Abbs (jigger), of 120 tons, owned by P. and G. Rae; 
Marine Investment Company, Port Glasgow, the Alma, (s.s.), of 
1,060 tons and 135-horse power, owned by E. F. Sichell; Robert 
Steel and Co., Greenock, the Griffe (ship), of 1,056 tons, owned by 
Captain Russell; W. Denny and Brothers, Dumbarton, s.s., of 12 
tons and 7-horse power, owned by Lamport and Holt. : 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. ay 
(From our Correspondent.) 

LIVERPOOL: The Great Eastern: Messrs. Laird’s Works—Nortu 
EasteRN District: Water Supply of Newcastle: The Jumna 
Transport: Railway Retrenchment, &c.—-STATE OF TRADE: 
Cleveland : South Yorkshire Coal and Iron ; Sheffield. 


WITH regard to Liverpool matters, we have to note that the Great 
Eastern is in a state which calls imperatively for repairs, which 
she will have to receive on the Mersey. The directors of the Great 
Ship Company have applied for the use of the Alfred Dock at 
Birkenhead, to which there is a 100ft. entrance, so that even the 
Great Eastern could enter with ease. Messrs. Laird Brothers, of 
Birkenhead, have ready for launching a vessel said to be the largest 
tiwin-screw ironclad yet built. She is to be called the Prins Hendrik, 
and has been built for the Dutch Government. She has been 
designed to carry the same weight of guns as the Scorpion and 
Wyvern, but, being larger in tonnage, has more roomy and com- 
plete accommodation for officers and crew, and carries her upper 
deck three or four feet higher out of the water, in order to make 
her better suited for cruising at sea than those vessels, which were 
originally designed for coast defence. 

Although the ironworkers have not yet returned to their mills 
in the north-eastern district, the proportion of furnaces in blast 
in the Cleveland district is still very large. Besides seventeen 
furnaces building or under repair, it will be seen from the annexed 
statement that ninety-four furnaces are still in blast :— 


Place and Owners. Out. Total, 
Eston and Cleveland—Bolckow, Vaughan, and Co. 
(Limited) .. «2 oc o8 oF 8 

»  Clay-lane Iron Co... .. «+ +e 

» South Bank Iron Co. .. «+ «« 

Cargo Fleet—Jones, Dunning, and Co. .. 
Cochrane andCo... «+ ++ «+s 
” Swan, Coates and Co. eo ce ee 
° Gilkes, Wilson, Pease, and Co... .. 
Middlesbro’ — Bolckow, Vaughan, and Co. 
(a a ae 
” Hopkins, Gilkes, and Co. (Limited) .. 
os Lloyd and Co. .. «2 oc oc oe 
” Stevenson, Jacques, and Co. .. .. 

Port Clarence— Bell Brothers .. .. «- 

Norton—Norton Iron Co. (Limited) .< 
Stockton—Stockton Rail Mill Co. .. «+ «+ os 
Carlton—Samuel Bastow and Co. (Limited).. .. 
Ferryhill—Rosedale and Ferryhill Iron Co. 
(Limited) .. .. +e e+ oe 
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Fighting Cocks .. .. «2 os 
Darlington—South Durham Co. .. «+ + 
Witton Park — Bolckow, Vaughan, and 
(Limited) 22 so oe os of 
Stanhope—Weardale Iron Co, (Limited) .. 
Towlaw—Weardale Iron Co. (Limited) ° 
Consett—Consett Iron Co. (Limited) .. .. 
Jarrow — Palmer's Shipbuilding and Iron 
(Limited) .. “— 
N Sir Wm. A Bcc oo 
Washington—Bells, Hawks, and Co. .. 
Walker—Losh, Wilson, and Bell .. .. 
Lemington—Tyne Ironworks .. .. .. 
Grosmont—T. andC. Bagnall... .. «.. «. 
Glaisdale—Firth and Hodgson .. .. «. 


Total .. «eo oo ce oo of 94 46 140 


Although the state of affairs may have experienced some modifi- 
cation since this list was prepared, it may be accepted as satis- 
factorily correct. 

A scheme has been broached for supplying Newcastle-on-Tyne 
with water from the Rothbury hills. a Maudslay, Son, 
and Field, of London, are putting the engines into the large 
Government oe Jumna, recently launched from Messrs. 
Palmer and Co.’s nilding yard, Jarrow. She is being fitted up in 
the Tyne Dock, and a large number of workmen are canpligell 


il 
‘ 
Semel eol | oe 
er ore 
es 2% 


Os 





eo 
eee 

. 

‘eo et 


. 
§ : 
| Berens FeO COUSS —NHWWEaDh WKHOwWaae FF 
. - e . ae 7 


. 
a 
| eww emim cuore WHOwest 


| -l-o-|- 
° ‘ 
$ 


. 
. 

es 
ee. 


0; 








| 
| 


| 








sideration of the directors; and if no serious objection 
is urged against it, hopes are entertained that i 
in The charge for 


assistance it into operation. 
the convapeids a goods and passengers will be very 
As regards the South Yorkshire iron trade, it may be observed 
that business with India has been rather restricted. A few modera 
orders are to hand from Australia. Most of bg large establish- 


the heavy branches of the railway trades there is more activity, 
especially in steel rails, tires, and axles. The railway wagon 
works continue busy. Engines and heavy castings are in request, 
and the houses engaged in them are fully employed, but the boiler- 
makers are only doing a flat trade. The stove grate trade continues. 
brisk. Fine cold-blast iron for the manufacture of heavy plates is. 
in brisk request, and large quantities are being vot prccacry 
The ironstone pits in the district are in full work, and a heavy 
tonnage of ore is being raised for the ironworks in the immedidte 
locality. There is rather more doing in armour plates, ship plates, 
rails, bars, hoops, and sheets; for the latter there are some good 
orders to hand from Hamburg. Pig iron is in increased request, 
and the furnaces are now getting into full blast again. The coal 
trade. of the + pod of Grimsby has lately increased, both to the 
Continent and coastwise. The exports to June 30, 1866, amounted 
to 110,649 tons, being 93,955 tons to foreign ports, and 16,694 tons 
coastwise, or at the rate of 220,000 tons per annum. The coke 
ovens in the district are kept fully going. The various branches 
of Sheffield trade are in a comparatively languid state, but it is 
expected that in the course of a few mace manufacturers will be 
busily engaged. 


PRICES CURRENT oF METALS. 



































| 18 1865. 
CoprpeR—British—cake andtile,| £ #6 d. £3. da; £64 £58 ¢a 
PEF TON cececccsesceece | 66 0 0.. 0 O 0] 85 0 0.. 86 © O 
Best selected 89 0 0.. 0 0 0] 88 O 0.. 89 0 O 
Sheet ......- soccccces eovcce 1 00.. 0 0 0} 91 O 0..93 0 © 
Bottoms....secseeees . 0 0.. 0 0 0} 9 O 0..96 0 0 
Australian, per ton @ 0.. 92 0 0} 8910 0.. 9110 0 
North American .. 00... 000) 000. 000 
8 Cake ., 0 0...81 0 0] 81 0 0.. 82 0 
Slab. for prod. 96 per ce 0 0.. 80 0 0} 78 0 0..79 0 o 
YELLOW METAL, per Ih © 7} O O83) 0 O7}.. O 08} 
TRON, Pig in Scotland, ton 14 6 cash 216 Y cash. 
Bar, Welsh, in London 0 0.. 715 0} 715 0. 8 0 6 
00... 65 0)/700.758 80 
5 0.. 810 0) 810 0... 815 y 
0. 600) 700.750 
0.. 0 0 0} 1010 0.. W15 oO 
0. 0 0 0} $10 0... 915 0 
0.. 810 0} 810 0.. 0 vo 0 
0.. 11 5 Of] 16 5 O12 1115 0 
0.. 1912 6) 19 26..19 7 6 
0.. 2215 0] 2015 0.. 21 0 Oo 
5 0.. 20 7 6) 19 5°0.. 1910 © 
0 0.. 0 O 0} 2019 0.. 0 0 0 
0 0.. 0 0 0} 2210 0.. 0 0 o 
0 0.. 0 0 0] 2015 0.. 0 0 © 
0 0.. 3210 0| 26 0 0... 0 0 0 
0 0.. 32 0 0] 2610 0.. 0 O oO 
5 0.. 25 0 0| 28 0 0.. 0 0 wo 
QUICKSILVER, . 00. 0 0 0} 718 6. 8 0 0 
SPELTER, Silesian, per ton......|/ 20 5 0.. 20 7 6) 20 5 0.,21 0 © 
English sheet ......sseceses | 28 0 0.. 0 0 0/27 0 O.. 0 0 O 
White zinc, powder..........| 0 0 0.. 0 0 0) 000.. 0 046 
STEEL, Swedish faggot ........| 9 0 0.. 0 0 0] 1510 0..16 0 oO 
ReGeccccccccccccccccccccs ee 00 0.. 0 0 0} 1410 0..15 0 0 
400. 00 0) 4140., 0 00 
31810... 0 0 0} 410 0... 411 0 
42%. 000) 000...000 
45 0... 0 0 0} 414 0.. 00 6 
460... 0 0 0} 415 0%. 000 
48 0.. 0 0 0] 417 0. O O08 
TINPLATES, per bx of 225 sheets 
IC} COBC cc ccccvcccccccccccce 14060. 170) 146. 14650 
EX AittO.cccccccccccccccccce 110 0.. 113 Of 110 6. Tit o 
IC charcoal sosscesccccscces 112 0.. 113 0} 110 6. Lit 6 
1X AttOcccccccccccccccccces 118 0.. 119 0] £16 6. 117 © 
PRICES CURRENT OF TIMBER. 
1866. 1865. | 866. 
Per load— £624 4.)2 & £ 8 || Perload— Py 26 Ee 
Teak .sccsesseree 91011 O/11 013 | Yel. pine, per reduced C. | 
Quebec, red pine .. 3 5 415/ 3 5 415 || Canada, Ist quality 17 01910’ 17 019 © 
yellow pine... 215 310] 215 310 | 2nd do... 12 014 0 12 O14 & 
St. John’s N.U.,yel.. 0 0 0 O| v 0 O 0 || Archangel, yellow. 12 013 U 13.044 10 
Quebec, oak, white. 510 6 0| 5 5 6 O || St. Petersburgyel.. 10 1012 0) 11 013 © 
birch. 4 0 410] 310 410|| Finland ... 1... 8 0 91U| 8 61010 
+0 000] 0 0 O O|| Memel .......... 0 0 0 (110 015 vu 
$10 5 0] 310 5 0|| Gothenburg, yel.. 9 0101/10 O11 0 
310 6 o| 3 0 6 O| white 8 0 810] 9 0 910 
210 315| 210 3 10 || Gefe, yellow...... 91011 (| 101011 © 
3 5 310] 310 315||Soderhamn ...... 910104) 91011 © 
++» 8 5 310] 3 5 & 10 || Christiania,perC. ’ 
‘ ++ 202 5/2 9 214)| 19M. byd by 9$18 O22 1] 18 083 0 
memo sires 3%) $°5| $3 373 enter ax 
|. pine | lank, 
ipined0 000/000 Ol] peraonbin ¢ 9162 «| 0162 8 
Lathwood,Dantzim.5 0 510] 710 8 0 || Staves, per le 
St. Peter’s7 0 710] 810 930||Quebe pips...... 80 085 «| 60 65 o 
fe gtd ruce 13 1s 18 0 (13 017 0 wis Lato. 
StJobnwhe spruce 18 015 0/19 014 0|| pip. ..sr-- } 1800200 «170 19/0 














THE Russo-AMERICAN TELEGRAPH.—The Russian papers publish 
a detailed account of the proceedings of the Russian engineer-in- 
chief, M. Abaza, and three American engineers, Captain Meyhood,. 
Lieutenant Busch, and Lieutenant Kennan, who were instructed to 
survey the line of country through which the Russo-American 
telegraph is to be constructed. The party started from Petro- 
paulovsk on the 8th of August of last year, and succeeded, after 
many difficulties, in tracing the exact course of the future tele- 
graph. At last, says a letter in the Poste du Nord, “the surveys 
have been completed from Anadyrsk to the Amoor, a distance of 
6,000 versts, and the direction of the line has been determined. 
This immense task has been executed by the chief of the expedi- 
tion and engineers in the course of a dreadful winter, during 
which they have had to contend against incredible difficulties, 
traversing day by day vast deserts, ti ted on 
reindeer, ti drawn a dogs, but more frequently 
travelling on foot with the aid of snow shoes, and always 
accompanied by fierce hurricanes and frosts. As soon as the Sea 
of Ohkhotsk shall be free, vessels belonging to the Telegraph Com- 
pany are ex to arrive at Guigiga from America with the ne- 
cessary materials for commencing the works immediately. These 
ships will also bring a number of Yakoute labourers, who are 








| already hired for the works, which will be actively pushed on 


from the Amoor to Behring’s Straits. Already between Ohkhotsk 
and Anadyrsk the works have been commenced with the assistance 
of the inhabitants of the country, who are e: in constructing 
houses and trimming trees to serve as telegraph poles. Consider- 
ing the persevering and indefatigable activity of the chiefs of 
the ee there is reason to ex that within three years 
from the present time the works will be finished, and this difti- 
cult but noble undertaking will be entirely and successfully 
completed.” 
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The History of ‘the Atlantic ‘By Hexry M. Fiero, 

Fat Ben :* Sampson Low, i, ind wasn 8 
At last a history of the Atlantic telegraph, has been bor 
into the world, without first undergoing an official, weeding 
at the handa of the boards of dinedears connected with the 


“mass 

sey vii A eiledhet fear Rood ‘ths rostien like Mer Welt 
ng’ sdrtiewhat upon tical, like Mr. -Wel- 

ler’s Wetee but’ very reada Ramon Tay As the 
brother of the, princ actor.in. the history, Dr.,Field’s 
position as the writer rendered some circumspection neces- 
sary, and that he felt the delicacy of the task is evident by 
his statement in the preface, that his object was “ not to 
“ exalt an’ indivi but to give a: fai record that 
“ shall bear in every line the stamp of truth.” ae 
Dr. Field ins his narrative with a description of 
Newfoundland, its rocks and valleys, its chilling fogs'and 
threatening icebe: and its vast forests with their un- 


broken solitudes; large hérds of Caribou deer feed upon’ 


the “hill sides, the fierce black wolf is common, but there is 
not a stiake, frog, or toad, in the whole island, He com 
the climate to that of Scotland, and erroneously states that it 
is no more inhospitable, the fact being that in Newfound- 
land the thermometer in winter often sinks below zero, 
sometimes as much as twenty degrees, and its harbours are 
frozen up. No cold approaching this is ever felt in Scot- 
land. the a iof Mr. Gisborne’s attempt to connect 
St. John’s with New York, for the purpose of obtaining 
quicker communication with Tagient by means of’ steam 
packets, is then narrated, together with the failure of the 
company, and the ruin of the entérprising Eyer. 
Gisborne, after honourably giving’ up all 

to meet the claims of the labourers and other 
men employed upon the works, came to New York in 
January, 1854, and asked Mr. Cyrus Field to complete the 
work, After he left, Mr. Field began to- turn over the 
globe in one corner of his library, and “then the idea first 


“ occurred to him that the telegraph might be carried fur--| = 
“ther still, and be made to’ span the Atlantic Ocean.” | 


He consulted several scientific men as to the practicability 


of the idea, and then the young New York paper merchant |’ 


set out to carry’a telegraph from England to America, 


His brother writes :—“ He thought lightly of a few thou- 


“ sands risked in an uncertain venture; but never imagined 
“ that he might yet be drawn on to stake upon its success 
“the whole fortune he had accumulated; that he was to 


“ sacrifice all the aga and quiet he had hoped to enjoy; |, bo 


“ and that for twelve years he was to be almost without a 
“ home, crossing and re-crossing the’ sea, urging his enter- 
“ prise in Europe and America.” He then invited Mr. Peter 
Cooper and four other American capitalists to his house; 
they agreed ‘to embark in the enterprise, and forthwith 
bought up the Lah of Mr. Gisborne’s company, paid 
off-its debts, and commenced work in earnest. 

How they established the telegraph to Newfoundland 
has already been told in Toz Encineer, as well as all the 
leading facts connected with the undertaking till Mr. Field 
had formed the Atlantic Telegraph Company and returned 
to New York. At this period he encountered. difficulties 
in the way of opposition in the United States Con; 
and Dr. Field’s book here becomes specially interesting as 
exhibiting the American national feeling with 
to the Atlantic cable. The English Government 
offered an annual subsidy of £14,000 whilst the rg 
cable continued in good working order, so Mr. Fie re- 

ired to Washington to seek’ the same aid from Congress, 

‘o his surprise the request provokéd the most violent op- 
position, and the bill. stood in great danger of being 
defeated. Besides—“It had been ame 2 Washing- 
“ton that the gentlemen in New York who were at 
“ the head of the enterprise were very rich ; and a measure 
‘* coming from such a source surely ought to be made to pay 
“ tribute before it was allowed to pass.” A nice Legisla- 
ture this! Well may Dr. Field continue—*This was a 
“ new experience. ese few weeks in Washington were 
“ worse than amongst the icebergs off the coast’ of New- 
“ foundland, The Atlantic cable ‘has had many a kink 
“ since, ‘but‘never did it seem to be entangled in such a hope- 
“ less twist as when _- among the politicians.” In the 
Senate Mr. Seward, . Rusk, Mr. Douglas, and some 
others warmly supported the bill, which was the subject 
for two days of animated and almost angry debate... .The 
oat objection was that: both ends of the cable would be 
anded on English territory, consequently no subsidy 
should be asked of the American Government. Some 
objectors ed that it was “unconstitutional.” Mr. 
Benjamin, of Louisiana, replied to this plea that he'“ should 
“as soon think of questioning the constitutional power of 
“the Government to pay freight to a vessel for carryin 
“its mail- bags across the ocean as to pay a ‘telegraph 
“company a certain sum per annum for conveying its 
“ messages 5 See use of the electric telegraph.” Mr. 
jo ce of Delaware, expressed similar opinions. The 
animus of the opposition arose from national jealousy 
from a class of American politicians to whom the name of 
“ England” acts like a red rag waved before the eyes of a 
mad bull. Some profit or underhand advantage England 
was sure to = y the project. Dr. Field says :—“ This 
“ jealousy and hostility spoke loudest from the mouths of 
“ Southerners, It is noteworthy that men who, within 
“ the last five years, have’ fi, abroad, courting foreign 
“ influence against their own country, were then fiercest in 
“denunciation of En . _Mason and Slidell voted 
“together against the biil.. Butler, of South Carolina, 
“was very bitter in his opposition, saying, with a sneer, 
“that ‘this was simply a mail service under the sur- 
“ veillance of Great Britain;’ and so was Hunter, of 
“ Virginia; while Jones, of Tennessee, bursting. .with 
“ patriotism, found a sufficient reason for his opposition in 


Mr, 
é property he, er 


ing to do with d or 
Englishmen,’” | Sometfew of the Southerners, however, 
auppaet the bill, anne. Benen in of Louisiana, 
‘Mallory of Florida, and Rusk of Texas, -.After: much 
fighting. the bill at last passed the Senate with a majority 
~ a chk aie = rth rena hie Pentdent : 
Re ives, was i y erce 
on the 3rd of March, 1857. 
With the after history of the 


“that ‘he did not want an 
. - 


ry LRA 


] d i g from July, 
11857, to the expedition of 1865, the English public are 


tolerably familiar, bué in 1865 the ical part of the 
business fell out of the hands of the Atlantic Telegraph 
Com into the hands of the Telegraph Construc- 
svar Whe piobeedingn The expedition OF 1669 cept Sway 
over the’ pro ngs, e e] tion 
from our sbores in secresy, as though on ’an errand of 
guilt, unexpected disasters occurred, “and sty Sonera re- 
tained of whitewashing the facts was part exercised. 
The fact of the stupid use of the’chain pace was so de- 
scribed. that no sailor, on reading it, could tell:that a chain 
stopper was used at all. The fact that some of the deeds 
done by.the contractor's staff have, been officially severely 
censured by the engineer and consulting electricians to the 
Atlantic Telegraph Company was withheld from - the 
public, and the deeds themselves so narrated that nobody 
could. see there was anything wrong. What the Atlantic 
Telegraph Company, as. a board, have resolved to keep 
secret, Mr, Field, as a director, seems to think himself not 
at liberty to divul Mr. Cyrus Field and Mr, Canning, 
as well as several sailors, all saw ‘the final breakage. 
Mr, Field tells bathing, whatever about the hauling-in 
operations, contenting himself, with saying, “A breeze 
“ sprang up which caused the Great Eastern to drift over 
4 the cable, by which it was badly chafed, so that when it 
“ was hauled in, as the injured part was coming over the 
“ bows and was almost within grasp, suddenly it broke and 
lunged into the sea.” It will be noticed Dr. Field and 
Dr. usséfl “describe the ‘cable ‘as breaking in different 
The whole of the circumstances may be clearly 
explained by the aid of the accompanying cut. The hemp 
of the cable had been a little chafed ‘at H, by rubbing 
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against the smooth round protuberance of the mouth of 
the hawse-hole in the stem of the Great Eastern. Ac- 
cordingly a chain was passed over the wheel in the 
‘bows, and attached to the cable in, a knot. at G, 
between the chafed part and the water. The other 
end of the chai B was wound up by the capstan on 
the deck of the Great Eastern, and would also hold the 
cable should it bréak inboard. There were two V-wheels, 
E and F, side by sidé at the’ bows, and over the t of 
these, F, the chain’ and cable were drawn together by the 
picking-up machinery. The system of picking-up was 
such that the cable on the drum A had to be slackéned 
every two or three minutes, and it would then have run 
back into the sea had it not been pulled up with a jerk by 
the chain stopper. When sailors adopt this system of 
winding in hawsers, it. isnot their custom to use chain 


gress, | stoppers, because the links of the chain knot have been 


known:to cut expensive ropes, and a man who used other 
than a rope stopper with a valuable hawser, would expect, 
and know he deserved, to be punished. The sailors warned 
the telegraph officials several times ‘not to use this chain, 
and the latter, as one of the eye-witnesses informed us, 
“ swore at them,” and refused to desist. When the chain 
knot was first tied the chain and the cable were dragged 
ptr ng 2 by the machinery over the large wheel F, but 
when the knot and the cable inside came to be squeezed in 
the V-wheel they forced themselves out of the groove, 
mounted the rim of the wheel, then fell with a crash on 
the lesser wheel E. Still the cable held together. On 
again the cable was dragged, with a jerk every time the 
line on the drum was “surged,” till it reached the position 
where it finally gave way. That position is represented 
in .the foregoing ‘cut; A, the drum; C, the frayed part; 
D, the chain knot with cable inside, the rest of the cable 
between the knot D and the water G being sound and 
uninjured, Dr. Russell, in his book, adds something he 
did not tell the newspapers, namely, that when the cable 
snapped, the broken end “ flew through the stopper,” con- 
a it must have. broken between D and A, according 
to his account. Mr. Field speaks of the frayed part as not 
being within grasp, and “coming over the bows” when 
the cable snapped; so by his account it broke between D 
and E, and could not have broken at the grasped part 
between D and A. Perhaps the engineering and naval 
official reports, now in the possession of the Atlantic 
. Telegraph Company, will show that Dr. Russell was right 
as to the position’ of the frayed part, and Dr, Field right 
as to the place of breakage, for neither of them say it 
broke where it was frayed, although they intimate such 
was the case. Mr. Varley, the engineer to the Atlantic 
Telegraph Company, does not take the trouble to insinuate 
that the fraying of the,cable was the canseof the break- 
age, but directly the Great Eastern reached land again he 
telegraphed honestly to the newspapers that the “cable 
“fouled the hawser pipe, and broke in cons e 0 
“ damage sustained in clearing it therefrom.” . Fiel 

then, gives no information about the breakage; Dr. 
Russell intimates it was caused by rubbing against the 
hawse-hole; he also omits all mention of the jerks and 
“ surgings” of the cable, and describes the chain stopper 
in such a hazy manner that no sailor reading his account 
could tell a chain stopper was used at all; Jastly, Mr. 
Varley says the cable was broken by the clearing opera- 
tions. For all these reasons the shareholders did right to 
ask their directors to print their engineer's: report—the 





same as done by every other telegraph company in Eng- 


_in, was return 


Such ease, why was 





land—and the directors did wrong to refuse that demand, 
gov te seprertentean de the pee! tenement —— 
In not,giving e particulars i ‘of, the , 
causes of it as-ofticially reported ‘by the 
Atlantic Telegraph Company, Dr. Fi 
nobody: knows better: than himself to’ be vital: facts, and 
his book is at fault. where all British, readers will search it 
the fact of the dangers. sof chan scan tees 
e the, jus. use,.of a chain atopper—a 
which would never have been loom but for this jotu 
and oy of them, tell; Sg ny ae ‘she 
u e dynamometen just re cable. snapped, 
athough the cause of that strain is not unknown. ||: 
Then comes the narrative, new to English readers, of 
what the directors did, and how the capital was'raised, to 
send out the Great Eastein: again in Jul, w Lhe sub- 
stanee of the information given ‘may be Irisdy: condensed. 
‘Dr, Field states that ‘atthe first meeting of-thé! -iirectors 
after the return of the Great Eastern ,in «1865j0 
confidence was ex and it was at once determined 
not only to -have one cable, but two, by! rai#ing) the 
broken end, and completing it to Newfoundlanth ; 
contractors came promptly forward, ,.and- offerédte do 
the work for £500,000, the estimated cost. price, all farther 
compensation to themselves to depend upon stecess.’ Nay, 
more, they went further, and “in the contingency of the 
ue copia not being raised otherwise, they offered to take tt 
“all themselves,.to lay the line at their own risk” >:It was 
resolved to raise £600,000 by the issue of 120,000 shares 
of £5 each, entitled to a preference dividend of 12 per cent. 
On the 22nd of December, 1865, ithe Attorrie eral 
gave a written opinion that the company had no legal right 
to issue new 12 per cent.. preference. shares unless ai 
rised by a. special Act of, Parliament, Several eminent 


opinion, Hence, as*the effect of this decision, all the 
works were stopped, and the money which had been paid 
to.the subscribers. . Parliament twas not 
in session $ to wait for an Act would have entailed in- 
sufferable delay, so on the recommendation of Mr, Daniel 
Gooch, M.P,, the chairman of the Great. Western Railway 
Company, it was resolved to organise a new eompany 
which should do. the work, issue its.own-shares, and raise 
its own ‘ye Thus _ 7 the pani 
Telegra ompany, Mr, Thomas. Brassey, on ing ' 
from Mr. Field That the Aflantic poker Compa had 
SFU aa es dicemireed: co come, 0 ectoepenm 
“ Fie on’t i ; own to, the. cony 
“and tell them to go ahead, He whatever the cost, will 
% ‘ea Pagrus of the whole.” Zw + — 
Telegraph Company was then formed, the Te 
struction Company subscribing £100,000, and the f (llowing 
ntleméen £10,000 each ;— H. F. Barclay, 
wile}, Thomas Brassey, A. H. Campbell, M.P., 
Elliot, Cyrus W, Field, R. A. Glass, D. Gooch, M.P:, di. 
Pender, M.P., and John Smith.. Messrs. T. Bolton and 
Sons, Mr. James. Horsfall, a friend of Mr. Gooch, M.P4 
and J. and E, Wright, subscribed £5,000, or £20,000:in alk. 
Messrs, J. Wilkes and Son subscribed £2,500, and Messrs. 
Lampson, J. Morison, and E, Pike, £2,000 each. Lastly, 
there were two subscriptions of £1,000 from Messrs. 
Cropper and J. Robinson, making in alla grand total of 
£230,500, or less, than half the £600,000, required. Dr, 
Field says of the foregoing amounts,‘ These were all private 
“ subscriptions, e before ,¢ven ,the prospectus | was 
“issued, or the books opened to the public., After such & 
“ manifestation of confidence, we are not surprised to lear 
“that the whole of the capital required to proceed with 
“the cable was secured within fourteen days, This waka 
“great triumph to. be obtained, especially at a time 
“ general depression in the commercial affairs .of. 
In the foregoing quotation, do the words “ the capital re- 
“quired” mean ay and if the money was.raised with 
Mr. Canning, as well as other. members 
of ‘the, Construction Company, sent to Liverpool andthe 
provinces;to address public meetings, in the ~ te 
raise capital from the general public! Why also did the 
Atlantic Telegregh ompany, soon. after the Attorney- 
General gave his decision, announce that up to that date 
the general public had subscribed no more: than,£60,000 
pec a new attempt, and that amount. was: being re 
turned ? ' 
Dr, Field writes that before the formation of the Anglo- 
American Telegraph, Company, Mr. Gooch, M.P., never 
subscribed one single farthing towards the Atlantic,téle 
ph, and such being the case, what ible claim’ had 
e to be raised to the etcy when'the cable was lait? 
Again, on searching through, all the - histories of the 
Atlantic telegraph that have yet been written, scarcely a 
word about Mr. am or his deeds can :be:foumd:fronk 
end to end. What claim had he, then, to be si 
honoured? If the early and,suecessful efforts’ of: M 
Gooch at Tredegar and Swindon to rise in the world). 
the like efforts of Mr, Lampson in Cheapside, entitlethem 
to such recognition, the facts should be made ‘knows, 
otherwise the badge of knighthood will be no honour to 
the other recipients, with emphatic instances before: their - 
eyes that it is not always the reward of merit. | ‘eu 
Dr. Henry Field’s book concludes with a.brief account 
of the last and successful expedition, accompanied anore- 
over with a sectional. engrav. of the shore end .of the 
new cable of 1866, real size. thick. iron wires of the 
east shore end were laid over thick layers of hemp, atid 
two layers of hemp, soaked in, asphalte, were then twisted 
over the Ag agg ag iron of, the cable. Decpape a A 
graving in Dr. Field’s book, rting to. be a profile 
the bed of the Atlantic jwehner Sisth to south, is 
a caricature, and utterly unreliable. The later 
sea soundings taken on behalf of the British a 
ralty, and Captain Maury, show that the hills apd 
valleys of the Atlantic bed run north and south rather 
than east and west, that the “telegraph plateau” isa 
m,th, and that there is,no very deep water between 
wugland and the Azores. The cut in Lager | 
ally published on a larger scale in the book. printed 
the directors uf the Atlantic Tel Company ‘a A 
at a time when many erroneous ideas on the subject- were 
ae 
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‘current. The real depths of different portions of the At- 
lantic Ocean, as shown on different Government charts, 
were published on a small scale in this journal three or 
four months ago. : 
Asa whole De: Field’s is much the fairest and best his- 
tory of the Atlantic Telegraph that has yet been written. 
The new system adopted by the Atlantic Telegraph 
Company forbids that the public should have any book 
on the subject except those written by interested parties; 
consequently, however honestly the writers may apply 
themselves to the task, their productions are unavoidabl 





tainted with a bias. In the early history of the Atlantic 
Telegraph, Dr. Field ascribes no more honour to his brother 
than the facts warrant, yet throughout he makes him the 
hero of the whole, although in‘ the two last ora 
most of the work and capital came from this ‘side of the 
Atlantic. However, as Mr. Cyrus Field was badly treated 
and insulted in the first history published in 1857, a little 
over-estimation in the book of 1866 is of no great conse- 

uence, Truth will ooze out in time, so although the 
deellen of the Atlantic Telegraph Company could in 1857 
print a book in which all Cyrus Field’s deeds were com- 
pressed into a dozen lines, accompanied with an insult, Mr. 
George Saward, the secretary to the company, wrote to 
Mr. Field on the successful submergence of the cable of 
1858 as follows:—“ At last the great work is successful. 1% 
“rejoice at it for the sake of humanity at large. I rejoice 
“at it for the sake of our common nationalities, and last, 
“but not least, for your personal sake. I most heartily 
“and sincerely rejoice with you and congratulate you upon 
“this happy termination to the trouble and anxiety, the 
“continuous and persevering labour, and never-ceasing and 

* sleepless omer which the successful accomplishmen: of 
“this great and noble enterprise has cost you. Never was 
“man more devoted — never did man’s ‘energy b tter 
“deserve success than yours has done. May youi the 
“bosom of your family reap those rewards of repose and 
“affection which will be —e sweet from the reflection 
“that you return to them after having been, under Provi- 

“dence, the main and leading principal in conferring a vast 
“and enduring benefit upon mankind. If the contempla- 

“tion of fame has a charm for you, you may well indulge 
“in the reflection, for the name of Cyrus W. Field will 
“now go onwards to immortality as long as that of the 
“ Atlantic telegraph shall be known to mankind.” Plain, 
honest, outspoken words these, from a secretary whose 
directors had been publishing other opinions. 

From a scientific point of view Dr. Field’s book is at 
fault ; it shows no knowledge of the instruments and 
machinery used. A second edition, with sectional draw- 
ings and descriptions of the apparatus employed, would 
infinitely increase the value of the record, especially 
if accompanied with the official engineering and naval 
reports, The book acts justly in fully recognising 
the jability and energetic work of Mr. C. F. Varley, 
whose labours on behalf of the Atlantic telegraph 
better deserved knighthood than the. deeds of some 
of, those who actually received the honour. Mr. Varley, 
in 1854, pointed out at the British Association the neces- 
sity. of. using thick conducting wires instead of thin ones 
to obtain speed through long cables, and alone maintained 
this opinion for several years in the face of great opposi- 
tion from other telegraphic authorities. Three years after- 
wards the Atlantic Telegraph Company had constructed a 
cable ignoring the above principle, so had the greatest diffi- 
culty in —— messages through it at all, even before it 
was submerged. After the failure they appointed Mr. 
Varley as their engineer, and he, at the request of the late 
Robert Stephenson, consented to perform the duties of the 
office opie till the enterprise was successful. By 
the aid of thick conducting wires, and Mr. Varley’s and 
Professor Thomson’s electrical patents, messages are now 
transmitted between England and America with unex- 
ampled rapidity, thus enormously increasing the profits of 
the shareholders. His care in severely testing the cable 
before submersion guaranteed its good quality, and during 
the laying of the last one he was placed at one end of the 
line to watch the electrical scuidition of the cable, whilst 
his colleague, Professor Thomson, was placed at the other. 
The disconnection of the paddles of the Great Eastern, 
the arrangements with the Astronomer-Royal for sending 
Greenwich time to the ship three times a day, all originated 
with Mr. Varley. The Government had a difficult task in 
making selections, but the overlooking this eminent 
electrician is such a flagrant case of neglect that 
Professor Thomson himself has uplifted his voice on 
the subject in the Glasgow newspapers. The Govern- 
ment cannot be blamed for not accurately ascertaining 
who should and who should not receive the honour, because 
the staffs employed on the Great Eastern and on shore 
were split into sections of mutual jealousy, about twenty 
individuals in all expecting to be knighted, each of them | 
anything but friendly to the other nineteen. These | 
jealousies were very amusing to a bystander, but the enter- 
prising individual who sought to obtain information from 
the actors as to who deserved recognition by the Queen, 
must indeed have had a delightful task, and received an 
unlimited amount of accurate information. The con- 
tractors kept the newspapers in their own hands, and the 
newspapers submitted to the novel operation, consequently 
the names of Glass, Canning, Smith, Clifford, and other 
unfamiliar cognomens, were kept well before the public 
from day to day, but all description of the new scientific 
instruments invented by the Atlantic Telegraph Com- 

any’s officials, or the deeds of those officers, was omitted 

rom the book published by the Construction Company. 
Yet the new instruments involved the only scientific dis- 
coveries connected with the expedition, all else being 
simply the ordinary mechanical cable-laying operations on 
a large scale, 


Y | “ below. 





_ With its merits and imperfections the book of Dr. Field 
is now before the world, and, being readable and interest- | 
ing, is tolerably certain of a large circulation. As a sample | 
of the author's style, it may be as well to close this notice 
with the closing words in the book, where Dr. Field makes 
remarks about mutual jealousies which many a man con- 
nected with the Atlantic telegraph may well lay to heart, | 


He recommends that the cable be dedicated to the best use 
of human speech, and adds—“ However men may hate 
“ each other; however they may war up here on the earth’s 
“ surface, let their rage and , let their cursing and 


“ blasphemies, like the sound of hostile cannon, die away 
ip neon the ths air. But in that under-world, that realm 


“ of darkness and silence, where 
* So lonely ’tis, that even God 
Seems not there to be,’ 

“ Jet human passion never come. Peace, above and 
ially between the two kindred nations, 
* dwelling on opposite shores of the same great sea—nations 
“ of the same blood, and speaking the same language, may 
“this new herald of thought and speech continue to bear 
“ only messages of peace as long as the winds blow and 
“ the waters roll.” 





Landscape Gardening and Garden Architecture. By J. A. 


Hueues. London: Longmans and Co. 


Tuar the science of engineering and the art of landscape 
gardening are not so antagonistic as is generally supposed 
may be inferred from many remarks in this book, parti- 
cularly in that portion which refers to road making. Con- 
trary to the opinion of many landscape gardeners, Mr. 
Hughes assumes, that, “as the object of a road is to ac- 
comodate wheeled vehicles, anything in reason which 
facilitates that object, can scarcely be objected to.” He, 
therefore, advocates a moderate amount of cutting and 
filling. His remarks on bridges, though they are rather 
esthetical than practical, will be read with interest. 


SWISS INDUSTRY. 


WHILST our countrymen annually risk their lives and limbs 
in quest of science, scenery, and excitement amongst the higher 
Alps, it may not be amiss to turn our thoughts occasionally to 
the more populous and fertile lowlands of Switzerland. 

The scientific observer watches the constant demolition and 
reconstruction which nature works with the mighty agency of 
air and water, ice and snow. It will be scarcely less interesting 
to the engineer and the manufacturer to note what man is doing 
in a country which we Englishmen are too apt to think of only 
as designed for our special delectation during a few weeks of 
each year. 

In comparison with the productions of Great Britain, deve- 
loped by her large population and vast resources, the sum of 
Swiss industry and commerce may seem small, yet, viewing the 
disadvantages of position of this remarkable country, but few 
of our readers will be prepared to hear that the activity of her 
commerce in proportion to her population is greater than our 
own, that the annual value of export and import per head of 
population is larger than that of the United Kingdom; the 
excess of value being altogether in the item of exportation 
shows clearly that each mountaineer turns his talents to better 
account than do the more favoured sons of England. With 
scarcely more than a twelfth of the population, Switzerland, in 
1862, conducted an export trade equal to one-tenth that of 
England, and amounting in value to the sum of £16,700,000, 
making about £6 12s. per head of population. Such are the 
facts already arrived at by the new “ Bureau de Statistique du 
départément Féderal de V Intérieur.” 

They give a proportionate industry one-half greater than that 
of Belgium, more than double that of France, six times that of 
Italy, and eight times that of Austria; only, indeed, exceeded in 
Europe by that of Holland. But the exports of the latter 
country are largely augmented by the productions of her 
colonies, for the sale of which she retains a monopoly, and 
therefore the total of export doesnot so fairly represent her 
own manufacturing activity as it does in the other countries 
quoted. 

Thus it would seem probable that at this moment the Swiss 
nation stands first in the world in the average of human 
industry; indeed, the only way of escaping from this conclusion 
would be by assuming that in Holland and in this country a 
greater proportion of the value created by labour is annually 
retained, in the shape of permanent works, national improve- 
ments, or other “ wealth of nations.” To enter upon such con- 
siderations would, however, lead us too far from a review of 
Swiss industry which we contemplate making. It must be 
admitted, from the criterion of export as compared with popu- 
lation, that we may assign to the Swiss workman a foremost 
rank in the band of labour. 

When we remember that the youth of the working classes is 
devoted to an admirably organised education, in which the Swiss 
are far beyond the average of civilised nations, and vastly superior 
to our own, we shall be the more willing to give them full credit 
for the industrial energy which they do not allow to absorb a 
life-time. 

Energy of national character alone, however, would never 
have brought manufacture to its present prosperity in a country 
which, devoid of most raw materials for the purpose, now prac- 
tises nearly all the principal modern industries, and excels in 
many; which, cut up inte isolated districts by what once seemed 
impassable mountains, is now possessed of a system of roads 
and railroads second to none in the world, and which, cut off by 
hundreds of miles of intervening territory from ocean naviga- 
tion, yet trades with all parts of the globe. Of this prosperity 
there have been other fostering causes besides that strong vitality 
and remarkable constructiveness which characterised the Helvetic 
race ever since the pre-historic days when their fathers built 
pile villages in the lakes—days in which necessity was truly “ the 
mother of invention”—and the peculiar difficulties of their 
native wilderness may perhaps have been founding the vigorous 
character of the future nation. 

The first incentive to manufacture in Switzerland has, of 
course, been found in her own necessity. The growing wants 
of nineteenth century civilisation were not easily supplied 
during the fifty years which preceded the extension of railways 
to the foot of the Alps, but a mechanical race soon learnt to 
utilise all their own raw material, the importation of that which 
they could not produce rapidly followed, and thus most of the 


| modern arts are now successfully prosecuted. 


During the same period the demands of advancing prosperity 
led to the construction of a system of main roads throughout 
the country, which reflect equal credit on the skill of their engi- 
neers and the public spirit of the people. 

Again, since 1815 Switzerland has been almost free from the 
wars and rumours of wars which have disturbed most other 





states. The troubles of 1848 were of short duration 


Euro 
with her, and resulted speedily in the expulsion of the Jesuits, 


the obliteration of the last traces of feudalism,and the extinction 
of class i The twenty-two cantons entered into closer 
union than ore, and ever since the social advancement of the 
entire community has been the first care of the State. Publicly 


succeeding 

not been tempted to deviate from the great prin 
gated by a “special commission,” and approved by the 
the 26th December, 1833. It is true that in 1848, on the re- 
organisation of mutual relations between the Cantons, an 
extremely light tariff on imports was instituted, for the purpose 
of increasing the revenue, but, being framed so as to avoid all 
approach to protection of any class of native industry, it cannot 
be regarded as an abnegation of free-trade. é 

It must be understood that, in so highly commending the 
results of Swiss progress as a whole, we are obliged to make 
very striking exceptions in the case of some cantons. Nowhere, 

ps, is the contrast between districts of great industrial 
activity and others of corresponding stagnation more strongly 
marked, and this distinction is observable between communities 
living side by side. As arule, Eastern Switzerland is par excel- 
lence the home of manufacture and the pattern of prosperity, 
but even here whole divisions of the country are without other 
means of support than a scanty and antiquated agriculture, 
accompanied by poverty, narrow views, and obstructive policy. 
Such is the “Inner Roden” of Appenzell, the “ Auser Roden” 
of ‘which canton vies with St. Gall itself in the number of its 
looms and the excellence of its fabrics; the comfort and cleanli- 
ness of its hard-working population is most pleasing to the 
English eye. Nothing strikes one more forcibly in the pro- 
gressive parts of Switzerland than the singular fertility of 
resource shown by the inhabitants in mechanical matters, and 
the ingenuity with which power, labour, and heat are invariably 
economised. If, for instance, in forming even a little by-road or 
approach, a portion of the materials have to be. brought upwards, 
which is often the case, a large wooden sheave, supported on a 
tripod of poles, will be placed at the top of the incline, and a 
light rope passing round the pulley has hooked on to ‘each of its 
ends an ordi wheelbarrow, with an incline of from 1 in 6 to 
1 in 10, which is not unusualfin such cases. It will easily be seen 
that the man wheeling his full barrow upwards has his load 
considerably lightened by his ——- descending at the same 
time, and throwing as much of his weight as possible on the 
rope to which it is attached. The same contrivance is not un- 
frequently used where the liquid manure, with which the Swiss 
delight to fertilise their pastures, has to be transported up hill. 
Whether the disgust of the nasal organs of unfortunate tourists, 
assailed during this process with the vilest of smells, will in any 
way be mitigated by the consideration that it is conducted on 
correct mechanical principles is, however, to be doubted. 

In their immense water power the Swiss some natural 
compensation for their total want of coal, and this advantage 
they have not failed to utilise to the utmost, every form of 
water engine having its type in Switzerland, from the primitive 
impact wheel with its four floats, driven by the impetus of a jet 
from a neighbouring mountain torrent, and utilising, perhaps 
10 per cent. of the power expended, to Fourneyron’s turbine» 
with Gerard’s improvements, realising upwards of 80 per cent. » 

There are powerful undershot and drift wheels on the Rhine 
and Rhone, and good overshot wheels driving every kind of 
factory and mill are found everywhere throughout the country, 
one at St. Gall is 65ft. diameter and 8ft. breast ; but the turbine 
is steadily gaining favour, and is now largely manufactured at 
Zurich, Winterthur, and St. Gall. The means used for trans- 
mitting power are often very remarkable, for in a mountainous 
country it is not always possible to place the buildings of a 
factory at the point where water power is most capable of con- 
centration. Thus, at Heiden a considerable stream passes the 
town, falling into Lake Constance a few miles lower down, and 
having every atom of its power utilised on the way. Imme- 
diately below Heiden, however, its course is through a gorge 
about 150ft. deep, and so narrow as not to allow of buildings 
beside the stream. At this point there are two factories, one a 
cotton twisting establishment, and the other a saw mill, with 
several veneering and planing machines. The first is worked by 
an overshot wheel, the power from which is conveyed to the 
twistérei, as the Swiss call it, a distance of about 300ft., by an 
endless wire rope passing round cast iron grooved sheaves of 
about 9ft. diameter. The grooves are buffed with leather 
inside, so as to reduce the wear on the rope as much as possible. 
The deterioration is, however, considerable, amounting to as 
much as 40 per cent. The angle of inclination is about 45 deg., 
and the rope is without guide or support pulleys throughout its 
entire length. The jatter would, of course, be objectionable as 
tending to diminish its bite on the driving drums. The saw-mill 
is driven from a turbine of about 25-horse power by a line of 3in. 
bright shafting, 360ft. long, attaining an elevation of 180ft. from 
the point where the power is applied. The bearings are 10ft. 
apart without collars, the entire shaft being turned to the 
same size throughout, and the thrust on the lower end taken by 
a footstep. . 

Water power, however, is not always found in greatest quantity 
where it is most needed, and heavy as is the cost of coal, turf, 
and lignite, steam is not at all unusual in districts where the 
greatest activity prevails ; the smokeless chimneys, however, tell 
the observer plainly that the necessity of a rigid economy has 
effected that perfect combustion of gases which the penal Acts 
of our English Parliament have failed to accomplish. The 
extent to which this saving of heat is practised is amusingly 
illustrated at one of the very few iron furnaces to be found in 
Switzerland, and which we hope more minutely to describe when 
treating, in a future number, on metals especially. Here the 
“waste gases” are first used for heating the ironstone (previously 
calcined and stamped to a walnut size) up to red heat, in which 
state it is charged, and they then raise the blast to a temperature 
of between 500 deg. and 600deg.; but this is not all, in the 
masonry of the furnace—massive beyond all proportion with its 
size—are constructed two ovens in which the bread of the sur- 
rounding district is baked, and the archway admitting the blast- 
pipe to the single tuyere is enclosed with a wooden partition and 
door, and furnished with numerous shelves; these are used at 
this season for drying innumerable half apples which the Swiss 
boil and use with their Réti as we would a vegetable. The com- 
bined effect of these two culinary operations is to impart to the 
works a delicious savour of apple-pie such as one does not meet 


with on Tyne or Clyde. 





SourH KENSINGTON MusguM.—Visitors during the week ending 
13th October, 1866:—On Monday, Tuesday, and Saturday, free. 
from 10 a.m. to 10 p.m., 12,569. On Wednesday, Thursday, and 
Friday (admission 6d.) from 10 a.m. till 5 p.m., 1,478. Total, 


14,047. Average of corresponding week in former years, 11,058, 
Total from the opening of the museum, 6,356,551, 
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BOILERS AND SUPERHEATER OF THE US. STEAMSHIP, GEORGEANNA. 
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SUPERHEATING. 


SeveraL years have now elapsed since, the.walue of 
superheating as a means of reducing the cénsumption of 
fuel required to produce a given power was recognised by 
engineers ; yet, long as the time has been, and numerous 
as have been the experiments tried, those who have most 
to do with steam{machinery are still most divided in opinion 
as to the exact value of superheating, the degree to which 
it should be carried, and the form of apparatus in which 
it should be effected. Much uncertainty, no doubt, has 
arisen from the very variable nature of the conditions 
under which the principle has been applied; from the 
want of any complete and well-digested record of the re- 
sults obtained in practice by different firms who have 
adopted the principle; and from the ignorance which 
existed until a comparatively recent period as to the nature 
of superheated steam, and the true functions of a super- 
heating apparatus: As regards our last proposition, it 
may be pointed out that neither Frost nor Dr. Haycraft 
appear to have comprehended the causes which led directly 
to the great increase in volume which they obtained in 
the course of their experiments, by applying heat directly 
to saturated steam. They considered, indeed, that steam 
must obey laws totally different from those determining 
the behaviour of permanent gases when heated; and the 
fact that the somewhat extravagant anticipations which 
they formed were not fully realised, no doubt did much 
to retard the adoption of the principle by men practically 
engaged in the construction of steam machinery on an 
extended scale. We know now, of course, that steam 
obeys very nearly the same laws as the permanent gases, 
and that the enormous increase in volume obtained by 
some experimentalists, was mainly due to the evaporation of 
water contained in the saturated steam on which they experi- 
mented. But, however much our knowledge may have 
increased on this point, it is still undeniable that on many 
others we are very much in the dark. Of precise experi- 
ments, for example, to determine the true saving to be 
effected by superheating in any particular case, we have 
the records of few or none. We know, in a general way, 
that superheating steam saves fuel, and that is about all 
that is known precisely by engineers as a body. Under 
the circumstances, therefore, we think that some account 
of one of the most precise, refined, and minutely detailed 
experiments ever undertaken in connection with super- 
heated steam, will prove interesting to our readers, and 
perhaps instructive. 

We have already noticed the publication of the second 
volume of “Experimental Researches in Steam Engineering,” 
by Mr. Isherwood, chief of the Bureau of Steam Engineer- 
ing in the States ; an office to which we have nothing pre- 
cisely analogous in this country. Mr. Isherwood’s book is 
a large quarto volume, containing no fewer than 502 pages, 
and an enormous mass of figures arranged in tables. To 
do justice either to the fallacies or the truths, the de- 
fects or the virtues, of so colossal a volume within 
the ordinary limits of a review, would be quite out of the 
Raney As, however, the work is principally a record of 

erent experiments on all sorts of subjects connected 
with the use of steam in various ways, the construction of 
boilers, &c., and critical considerations of the results of 
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these experiments, it is quite practicable 
to examine any single section of the work 
more or less in detail, and for this purpose 
we select the chapter entitled, “Experi- 
ments made with the steamer Georgeanna 
during her regular service in Chesapeake 
Bay, to determine in rapport of power, and 
for different measures of expansion, the 
relative economy of moderately super- 
heated steam direct from a steam chimney 
of large dimensions, and of a mixture or 
combination of the same with highly 
superheated steam from a tubular super- 
heater in the boiler up-take, according to 
Wethered’s sytem.” We have reproduced 
this lengthy title because it explains very 
fully what was the nature of the experiment 
carried out. As, however, the details of 
the experiment, and the author's “ dis- 
cussion of the results,” occupy nearly forty- 
six great pages, and include some hun- 
dreds of figures, we must content ourselves 
with the reproduction of only the more 
important parts of the chapter; and we 
believe that it will be found that the re- 
sults obtained, however remarkable, are as 
nothing when com to the startling 
conclusions at which the engineer-in-chief 
to the navy of a great, or would-be great, 
naval power has arrived. We shall possibly 
consider at another time the effects pro- 
duced on the American navy by the adop- 
tion of Mr. Isherwood’s views. For the 
present the experiment under consideration 
will find us occupation enough and to spare. 

The steamer with which the experiment 
was worked out, is of the usual type of 
American bay steamers, plying between 
Baltimore and Norfolk, the route being the 
entire length of Chesapeake Bay. Her 
boilers having been fitted with a tubular 
superheating apparatus, for the purpose of supplying 
steam on Wethered’s system, the results obtained were 
so satisfactory to Mr. Falls, the chairman of the com- 
pany to which the steamer belonged, that he offered the 
use of her gratuitously to the navy department of the 
United States, for any experiments which could be carried 
out without interfering with her regular service. The offer 
was accepted, a of naval engineers appointed, and 
the results of the experiment are embodied. at immense 
—— and with the utmost minuteness in the chapter 
under consideration. Before going further it is necessary 
to describe, in at least general terms, the hull and ma- 
chinery. The Georgeanna is 200ft. long and 30ft. beam, 
drawing when deep but 5ift.; the engine is of the over- 
head beam type, which enjoys so much favour in America. 
The cylinder is vertical, 44in. diameter, and 11ft. stroke; 
the valves are of the balanced poppet kind generally em- 
ployed for such engines, The steam valves are made to act 
also as cut-off valves, the grade of expansion being deter- 
mined at any moment without stopping the engine, by 
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means of an arrangement well known in the States as 
“ Sickel’s cut-off.” The condenser, of the common jet kind, 
is placed directly under the cylinder; the piston rod is 
guided by a crosshead moving between fixed guides. The 
overhead beam is supported on a wooden “ gallows frame, 
as it is termed. The main centre is exactly at mid-beam. 
The paddle-wheels are of the ordi kind, 28ft. 6in. in 
diameter, and 7ft. 10in. wide; each paddle-board, of which 
there are forty in all, being 23}in. deep; the deepest immer- 
sion of the lowest edge of the paddle-boards was 3ft. 6fin. 
Next we have to consider the boiler and superheater, 
and to render their construction perfectly clear we repro- 
duce in the annexed engravings, Figs. 1, 2 and 3, the 
drawings published by Mr. Isherwood. His descrip- 
tion is excessively lengthy; with certain abridgmenta, 
however, we give it in almost the author’s precise 
words. The boiler is of the usual tubular , with hori- 
zontal flues returned above the furnace and combustion 
chambers, and delivering the products of combustion into 
an up-take at the front end of the boiler. The up-take 
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above the top of the boiler is enlarged into a cylinder 6ft. 
in diameter and 14ft. high, >. land 2, which contains the 
superheater, and is surrounded by the steam chimney or 
drum. The top of the up-take is drawn in to a diameter of 
4ft. 8in., and on it rests the chimney of the same diameter. 
The shell is rectangular in form with 

four sides rounded off. A water 
the entire boiler. The furnaces are i par They | 


height from top of furnace to bottome 
height from top of furnace to grate at’ 
274in.; width of water spaces, 4}in., 
metal. Each furnace has a se 0) 
which ‘delivers into the back up-tak 
connection is separate for the two wing 


common for the three central f 

> form; 22in. wide and 52in. hig - 'Theba 
the wing furnaces are separa ‘ 
furnaces by 2in. water spaces. The tates 


long and Qin. diameter outside. To each win 
are sixty tubes, and to each of the central.’ 









eight tubes. They are divided into séven, rows, 
and forty-eight rows horizontally. pint 7 
two portions, and surrounds the up-take abov 
the boiler. The lower portion is 10ft. in di 

high; the upper portion 8ft, in diameter and 7ft, high? the: 
top of the saad is not less than 22ft. above the. botton 

> boiler. The smoke stack is 32ft. high above’ 

rum, i : 

The en is cones te eylindrt 
rings, one of which is pl on the d cal 
part of the up-take, aa the other i Re bottom. The 
exterior of the upper ring is divided ‘into twa. com: 
partments by partitions cast,in. Thesé s are rate 
vertically by a distance of T1ft, 6in. in the clear, and they 
are connected by thirty-two wrought iron 3in. tubes, The 
interior of the rings and tubes is in common; the cross 
section of the exterior of the rings is an ellipsoid, formed 
by an arc of 4in, radius at top and bottom, and of 10in. 
radius at the sides; thickness of metal, lin.; inner dia- 
meter of ring, 4ft. On the bottom of the upper ring, and 
on the top of the lower, are cast projections 4}in. dia- 
meter, tapped to receive the ends of the tubes, which are 
screwed in, The tubes are distributed in two rows of 
sixteen each, those of the inner row being opposite the 
interspaces of those of the outer row. The tubes of each 
row are placed at equal distances apart. To avoid danger 
of fracture from expansion and contraction, each cane, 
instead of being entire, and so forming a rigid connection 
between the cast iron rings, is in four parts, joined by 
cast iron elbows tapped to receive the tube ends. Thus 
two of the four parts are vertical and two horizontal, the 
upper vertical parts being directly over the lower vertical 
parts; the horizontal parts project inwardly radially over 
the parts enclosed by the rings. The boiler steam entered 
one compartment of the upper ring of the superheater 
from the top of the steam chimney, the communication 
awe guarded by a screw stop valve, A, of 13in. diameter. 
It then descended through sixteen of the tubes to the 
interior of the lower ring of the superheater, whence 
it ascended through the remaining sixteen tubes to the 
to the other half of the upper ring, from which, through a 
branch pipe and a screw stop valve B, it was delivered 
into the main steam pipe, where it mixed with the steam 
brought direct by that pipe from the top of the steam 
chimney. The pipe is 15in. in diameter, and in it, be- 
tween the steam chimney and the point of junction of the 
branch pipe conveying the fully superheated steam, was 
placed an ordinary Butterly throttle valve C,~ By this 
age sgn the access of steam to the superheater could 
be either entirely prevented by closing the valves A and B, 
in which case the engine would me saturated steam, or 
limited to any desired extent by partially closing them. 
In a word, by using the valves as occasion required, either 
saturated steam or highly superheated steam, or any 
desired proportionate mixture of both, could be sent into 
the engine. We have been thus particular in our descrip- 
tion in order to render the construction of the superheater 
perfectly clear. It will, ‘we think, be admi at once 
that such an enormous structure would be out of place in 
any ocean-going ship whatever, while its great height 
would alone suffice to preclude its use for naval purposes, 
As a superheater, regarded jin the abstract, it.was suffi- 
ciently good, and it does not ap that its use in a vessel 
like the Georgeanna, carrying high deck-houses after.the 
manner of all American river steamboats, was productive 
of inconvenience. 

_ To describe at length the elaborate details of the manner 
in which the experiment was conducted would occupy far 
more space than we have at our rp tee it must suffice 
to indieate the general character of the arrangements, As 
we have or, stated, the experiments were made duri 

the time that the steamer was in the regular discharge 

her duties, and so far they were perfectly practical. The 
distance run during each trip was about 150 miles, the 
time being taken from the passing of fixed marks on shore 
exactly as our own trial trips are conducted. About 
eight miles were left out of the measured run at each end, 
in order that the fires might have time to burn up, and 
the ship to get fairly under weigh after starting and up 
to her speed, before the experiments commenced. Dia- 
grams were taken every half hour. The temperature of 
the feed and injection water was also recorded twice in 
each hour. All the coal used—semi-bituminous and 
anthracite—was carefully weighed, as were the ashes and 
clinkers, The number of strokes was registered by a 
counter. The temperature of the steam, of the engine 
room, hot well, &c. &c., was taken continually by numerous 
thermometers, and the pressure of the atmosphere was 
noted from time to time. We may say in a word, that 
after a protracted examination of the programme we find 
it impossible to detect a flaw. We believe it to have been 
admirably calculated to satisfy the object in view; and any 
exception which may be taken to the results obtained, 
_ from those which may be urged against the fitness of 

e 








machinery to test the value of superheating and 
expansion, must be based on the assumption that the 


conditions of the programme were not rigidly observed, or 
that the records of the results obtained were falsified, 
either through carelessness or deliberation. These records 
are embodied in a great table, from which we shall extract 
the more important and interesting particulars. 
_>It-was at first believed that the steam taken direct from 
boiler would be found perfectly. saturated, but it 


1 ly was found that this was not the case, the heat 


recéived in the steam drum from the up-take alone, which 
d through the drum, being sufficient to superheat it 

erably, Variable points of cut-off were diy cme 
the iment; thus the steam was sometimes cut off 
of the stroke, at others at ‘45, and again at ‘65. The 
h was varied in condition from time to time during 
*period which ela while each grade of expansion 
wibeing tried. e have stated that the results are 
fed up in a table. We may add that Mr. 
wood’s digest of this table, or, as he terms it, “discus- 
m of the results,” occupies not less than eighteen large 
~. The consideration of this “discussion” we must 
sthe nt postpone. We believe that in many re- 
ects the conclusions drawn are erroneous, and op- 

to the results obtained in English practice. The 
‘thing striking us as remarkable in this table, then, 
isthe fact that, whether the cut-off took place at 28 
of the stroke, or at ‘65, the revolutions of the engine re- 


out 
















mained nearly the same, as will be seen from the following 
tabular statement :— 
3 REVOLUTIONS PER MINUYE. 
) 2 @uttingoffat. .... 28 “45 65 
Saturated steam... . - 16°160 15°554 


‘s ° 17°74 17°149 
; Superheated steam i oe 16008 17°431 17°053 : 


It is true that the pressure varied in the boiler. The 
safety valves were loaded to over 30 Ib., but nothing like this 
pressure could be maintained when the cut-off took place 
at ‘65, a = only when the admission Ty uced 
to ‘28, and the full measure of superheating emplo: that 
the pressure could be malstadesd at 3310, The aababer 
of revolutions of the engines determined the average speed 
of the ship, as a matter of course, and. we find that 
when the cut off took place at ‘45, the stéam not bei 
— through the superheater, the speed’ Was 10°510 

nots; when cutting off at °65 the d-was 10°413 knota. 
When the steam was highly superheated, and the cut-off 
took place at ‘28 stroke, the speed was actually higher than 
when saturated steam was used, cut off at 65, being 10:8 
knots. Cutting off at ‘45, under the same conditions’of 
high superheat, the speed was 11°604 knots, but by in- 
creasing the admission to °65, it fell off to 11°106 knots. 
Tn all cases the weather was fine, with light breezes. 

The actual difference in the speed of the ship proper to 
the two grades of expansion, ‘25 and °65, was but ‘3 of a 
knot; and as we find that the power developed by the 
engine was greater by nearly twenty-three horses with the 
lowest velocity. of hull, it is clear that we may neglect the 
difference of ‘3 knots altogether. It was due not to a fall- 
ing off in the power of the engine, but to some circumstance 
of current or draught, into which it is not necessary to 
inquire. In a word, at both grades of expansion the speed 
of the vessel was practically the same; therefore the 

uantity of steam used may be taken to measure exactly 
the amount of economy realised. Our calculations 
are thus reduced to the simplest possible form, being 
freed from all those complications which would have 
been present had the speed varied with the point of 
cut-off. 

Now it is evident that if no condensation took place in 
the cylinder while the steam port was open, and the 
density of the entering steam was a constant quantity, 
the — which the degrees of admission bore to 
each other would measure the relative economies of the 
smaller admission as compared with the consumption of 
fuel proper to the larger admission. In other words, the 
weight of steam used would be as ‘28 to ‘65; and therefore 
with the former grade of ion the consumption of 
fuel should be very much less than one-half that proper to 
the last. As, however, the boiler pressure in the first case 
was much greater than in the second, the consumption of 
steam cannot be measured by the ratio of admission alone, 
— a quantity determined by the ratio of admission and 
the density of the steam admitted. Mr. Isherwood states 
that when the cut-off was ‘28 and 10°8, the consump- 
tion of coal was 2°4331b. per indicated horse-power per 
hour, and when cutting off at 65, the speed being 11°106 
knots, it was 2°724 lb. The total power jovial in the 
first case was 456'213-horse power, and in the latter 
433°488-horse power, the small difference being in favour 
of the high measure of expansion. 

(To be continued.) 


INUNDATIONS IN FRANCE. 


(From our Special Correspondent.) 


TEN years ago Louis Napoleon uced an extraordinary im- 
pression when, after the serious floods which spread desolation 
over a large part of France, he declared that he would confine the 
rivers to their beds, as he had already vanquished revolution. 
The promise has turned out to be more than even the able monarch 
of France could perform; the rivers are not yet mastered, and, in 
spite of the engineering skill and expenditure, the continued and 
heavy rains of September have caused immense districts to be 
flooded, and, although happily the loss of human life has been very 
small compared with that which occurred in 1856, the destruction 
of property, produce, and cattle has been very terrible. The in- 
ll wr se commenced on the 26th of September, and continued, in 
some places, until the 3rd or 4th of the present month. The de- 

artments of the Seine, Seine-et-Marne, Allier, Loire, Haute 
ire, Loirét, Yorme, Lot, Lozére, Cote d’Or, Savoie, Niévre, 
Corrége, Dordogne, and Lot-et-Garonne, have all suffered in a 
greater or less degree. The most serious case is that of the Loire, 
whose waters rose at Nevers more than fifty-one inches in ten 
hours, and at Orleans nearly five inches per hour. At Nantes the 
height on the 2nd of October was nearly the same as in 1856, and 
for two days all communication by rail and telegraph was cut off, 
the embankments were thrown down in several places, and the 
earthwork of the railway between Saint Martin and Saumur under- 
mined ; the streets in the lower part of the town of Nantes were all 
under water, and the surrounding was converted into one 


vast lake to the extent of three or four miles. The trains on the 


Orleans line were stopped between that town and Vierzon, at 
Ambroise, and Saint Pierre des Corps, between Blois and Tours, 







and the linet Tours to Nantes broken near Langeais, at 
Saumur, and near \Ancenis ; wr of the mail trains were detained 
for h d before the flood by dozens. On 
the roads le bridges have been destroyed, and some 


are still broken. up, and circulation is maintained by detours or 
tem; a oaigaients. In this and other respects Savoy has 
been, aoe of, lie sufferers, the river Arc overflowed, and 








? y in several places; the line between Saint 

chel is | ee, ont wee take a 
repair get into working order again. 

a quantity of water —— by 

perhaps, aiding— be formed by the fact 

a fell, after the flood, nearly 10ft. in twenty- 

Ss this was _— — of ‘ combination of i 

cumstances, for e inundation to that extent over a large 

surface of country it might well have been called a deluge. It 

circumstance that the Garonne only over- 

banks to @ small extent and caused little damage, and 

nportant rivers, the Rhone and the Gard, the 

pus on account of its rapidity, escaped the 





danger: 

inundation., 
The whole of the'valley of the Seine-et-Marne suffered terribly 
t bej ton; the two,rivers both overflowed and formed, 
with adjoining meadows, an immense lake several miles in 
length and of great width; factories, farms, cottages, and trees, 
| half su’ sd, and the muddy waters were covered with 
masses of hay ‘corn, boats adrift, floating furniture, and all 
. of objects, presenting a scene of desolation that it is not 
to picture to yourself; the railway was not actually broken in 
district, but the waters had seriously undermined one embank- 
: our train moved along very cautiously, while hundreds 
m were busy below underpinning the ground. Further 
same line, level with the forest of Fontainbleau, the 
iver Lonig, a tributary stream falling into the Seine at Saint 
ete read a sheet of water over a large extent of country, 
f seed etween Montigny and Moret was under water 


FE 


it 


at 


to the,extent a mile or more several days after, so that we 
were peop were through a rough wood by the side of the 
road, of which the ground was still soft, and the trees, shrubs, and 
grass, covered with mud. At Moret, a curious old walled town 
with a flour mill, formerly an advanced fortress, in the middle of 
the river, had risen to an immense extent, the maximum being 
painted in red characters full half-way up the water-door of the 
— the sill of which was certainly some feet above the ordinary 
level of high water; further on the same road at Thornery, where 
the finest dessert grapes in France are grown, the streets were 
flooded, and the lower parts of the vines, laden with magnificent 
fruit, were, in some places, under water. 

The Seine’at Paris was higher, or,*at any rate, as high as it had 
been for many years; some mischief was done, and, unfortunately, 
more than one life iost. Cellars were filled with water, and the 
Moniteur Universal, on the quay, was printed one day while the 
water was rising rapidly in the lower floors of the vast establish- 
ment; but the damage done is comparatively nothing, the reason 
being. that the Seine has been carefully managed, the quays well 
kept, and the whole line of the river constantly watched and im- 
~—_ Sooner or iater the same care must be bestowed on the 

ire and other rivers, or these visitations of water must be 
expected whenever the weather and other circumstances clash un- 
favourably. We think we could point out vast amounts of labour 
and money expended on matters which could well have waited 
until the embankments of the rivers were completed, and it would 
have been well for the prestige of the Imperial Government if the 

romise of Louis Nap to fine the revolutionary rivers of 

rance to their beds had been fulfilled. Even as a matter of 
economy the question is pressing; the suffering of the unfortunate 
par r farmers, and others, will be terrible for some time. 

t is little consolation for those who have lost their all for a season 
to know that the filthy slime left on their grounds will yield fine 
crops—next year. A subscription has been opened to meet the 
more pressing wants; the Emperor inscribed his name at the head 
for 100,000f., the Empress for 25,000f., and the Prince Imperial for 
10,000f. But although the list of subscriptions is long, and the 
amounts range from half a franc to the 20,000f. of Messrs. Roths- 
child, the total has not yet reached £20,000, a sum sadly small 
when compared with the enormous destruction of property. 
There is no doubt that the relief will still continue to flow in, and 
that the position of the most unfortunate will be meer | im- 
proved; but it isaslur on engineering science, and on the enlighten- 
ment of the age, that the peasants of a highly civilised country 
should be nearly washed off the face of the earth every ten years 
or so for want of arrangements for keeping the waters within 











THE Late Mr. JoHN THomson, C.E.—On the 30th of Sep- 
tember died Mr. John Thomson, C.E., resident-engineer of the 
Albert Harbour works, at Greenock. His death was somewhat 
unexpected at last, but the earnest prosecution of his business 
had so tly injured his health that there had been of late little 
hope of his being a long liver. He was the son of Professor 
William Thomson, M.D., of Glasgow University. For the fol- 
lowing particulars of his career we are partially indebted to 
the Greenock Advertiser. He was a student of Mr. Gordon, 
formerly Professor of Engineering in that university; and 
after serving his term of apprenticeship as a civil engineer with 
Messrs. Gordon and Hill, and as a mechanical engineer ‘with 
Mr. Randolph, he joined the locomotive department of the Edin- 
burgh and Glasgow Railway. He was afterwards with Messrs. 
Liddell and Gordon, engineers, Westminster, and then became 
superintendent for Messrs, Newall and Co., wire-rope makers, of 
their works at Sunderland. He had the charge of making and 
laying the following telegraph cables : -Dover and Ostend, seventy 
miles ; Portpatrick and Donaghadee, twenty-six miles; three 
cables to Holland, 368 miles; Edinburgh to Burntisland, eight 
miles ; Broughty Ferry and Dundee, one and a-half miles; and the 
Spezzia and Cape Corso line, of 110 miles, and was, in fact, the 
layer of the first successful ocean telegraph cable. Mr. Thomson 
also superintended the making of cables to cross the Great and 
Little Belts, to cross the Mississippi, from Prince Edward’s Island 
to Newfoundland, and from Cronstadt to Peterhoff. In 1852, in 
conjunction with Mr. Macquorn Rankine, he revived the project 
of supplying Glasgow with water from Loch Katrine, which had 
been first pro in 1845 by Messrs. Gordon and Hill, and which 
was afterwards executed by Mr. Bateman. The adoption of that 

roject by the Corporation of Glasgow was, in a great measure, 
Prought about by the representation of its advantages made to 
them by Messrs. Rankine and Thomson. Mr. Thomson went to 
India in 1854, and remained till 1859 as a resident-engineer on the 
East Indian Railway; and his zeal in carrying out that work 
during the rainy season laid the seeds of the illness from which he 
long suffered, and which brought him to an untimely grave. On 
the 2nd October, 1861, Mr. Thomson became resident-engineer of 
the Albert Harbour, at Greenock, under the chief-engineers, 
Messrs. Bell and Miller. He also superintended the construction 
of the esplanade and other works at Greenock, and deservedly 
won the highest confidence of the harbour trustees. He was a 
man of first-rate ability, and was held in the highest repute 
amongst engineers ; indeed, but for his shattered health, he would 
have risen to the top of his profession. He was specially distin- 
guished by a thorough knowledge of the practical details of every 
sort of engineering work, which he had acquired through long 
experience and careful observation. Mr. Thomson was full of 
pluck and energy, gentlemanly and honourable in his conduct, and 
most amiable and pleasant in disposition. Altogether he was such 





aone as cannot pass away without leaving a sorrowful blank in 
the hearts of all his friends. 
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RAILWAY MATTERS. 
THE disgraceful second-class carriages on the Brighton line are 
THE Melbourne and Hobson’s Bay united companies have de- 
clared a dividend at the rate of 10 per cent. per annum. 
Or lamps, superseded everywhere else, linger still on the rail- 
ways, themselves the most signal innovations of the age. 


Mr. BraMad reports that he finds the Brazilian Government 
sees © ok Oe Gy on © eee ot ey Peni 
way. 


ALL who live near a railroad would 


be glad to hear the rail 
whistles sound a much lower note, which 
usefulness, 


way 
need not impair their 


A RAILROAD is about being constructed between Chicago 
Port Sarnia, C.W., to join the Grand Trunk Railroad at 
latter place. 

A MEETING, presided over by the mayor, has been held at Ryde, 
respecting the necessity of constructing a direct line of railway 
from that town to Newport. 

THE Carlisle and Silloth Bay Company are unable to pay a 
dividend upon their original stock, as they allege, from the course 
taken by the North British Company. . 

AN arrangement has been entered into between the Caledonian 
Railway, the North British Railway, and the Scottish South 
Western Railway, not to premote, directly or indirectly, any new 
schemes during the next session of Parliament. 

THE total expenses of the Manchester, Sheffield, and Lincoln- 
shire Company’s railways and canals, including rents, tolls, duty, 
&c., from July Ist to October 7th, 1866, amounted to £135,644, as 
against £123,930 for the corresponding period of 1865. 

A COLLISION between a goods and a passenger train took place 
recently on the railway between Odessa and Balta, when fourteen 
persons were killed and fifty-one wounded. The accident occurred 
at the station of Kolontaievska, at about thirty miles from Odessa. 

THE chairman of the erg ys and Longtown Com has 
resigned, declaring that what he had read and what he fen 
at the late meeting of the North British Company had given 
him such a horror of railways that it would take a long time to get 
over it. 

On Friday afternoon the engine of the train coming from 
Ventnor, and due at Ryde at 5.40, ran off the rails about one 
hundred yards from the station, owing to a piece of chalk getting 
into the points, thereby preventing the rails closing properly. No 
very great damage was done. 

A COLLISION, attended with no serious damage, occurred on the 
Scottish Central Railway on Saturday morning. Several wagons 
broke loose at Kinbuck station, ran along the line, and came in 
contact with a goods train., The fireman and driver were thrown 
off their engine, but were not severely hurt. 

Ir is stated that a deputation from Kew has waited upon the 
directors for the purpose of inducing them to make a line to that 
. The gradients are severe, the estimated cost £24,000, and the 

length one mile and a quarter. e chairman thinks the exten- 
sion line to Kew may be made if —— interested in the district 
will subscribe a certain portion of the capital. 

One of the local statutes passed in the late session has just 
been issued, granting additional and various powers to the 
London, Chatham, and Dover Railway Company to acquire land 
for extending their line and for completing certain works. In 
one of the schedules there is a copy of an agreement between the 
— Company and the railway for the purchase of pro- 
perty. 

A MEETING was held last Sunday evening, in the Metropolitan 
Music Hall, «f men employed on railways, with the object of 
establishing in London a “ Railway Servants’ Protection Associa- 
tion.” About two thousand men were present. It was announced 
that the object of the association, which would be a branch of one 

ly existing in the north of England, would be to obtain by 
moral pressure a fair compensation for labour done. A resolution 
was adopted pledging those present to support the movement. 

On Friday afternoon a serious accident occurred at the Tinwell 
crossing on the Rugby and Stamford line, about two miles from 
Stamford. <A load of timber poles was ing near the gate- 
house when the Rugby passenger train suddenly came up by a 
curve skirting a wood, and dashed with terrible force into the 
timber and vehicle. The poles were sent flying through the roof 
and window of the gate-house, fortunately without injury to its 
inmates. The driver and his horses also escaped, but the vehicle 
was greatly damaged. 

ASERIOUS accident recently occurred at Merthyr Tydvil station 
on the Taff Vale Railway. The Merthyr station isa terminus, and 
the lines run up to a warehouse wall, but there are no buffer stops. 
A train ran into the station at great speed on Saturday, and the 
engine came into contact with the warehouse wall-so violently 
as to drive it in, and displace a huge supporting beam. The re- 
bound of the carriages was such as to break almost all the buffers 
which were attached to the carriageends. All the passengers were 
considerably shaken and about nine received hurts of a serious 
character. 

THE engineers of the Caithness Company, Messrs. M’Lean and 
Stileman, after a careful survey, recommend as the best route 
from Broro to Wick and Thurso the adoption of the portion of the 
line along the coast from Broro to He! le, thence turning 
inland yy» — by x ey hd —_- and Achintoul to the 
sunmnit of the valley at Ballach Bridge, forming an ascent b 
a of 450ft. above the level of Helmsdale. From Ballecl 

ridge the line is to be carried across the ridges at the lower 

ints of them, giving a further rise of 190ft., passing into 
trathmore, crossing the Thurso water south of Dale, and termi- 
nating by a junction with the authorised railway between Wick 
and Thurso at a point ten miles from Wick and eleven and a-half 
from Thurso, 

Ir is not creditable to the eve | Companies—or some of them 
—that the disgraceful delay which has occurred this year in the 
publication of the annual railway returns is attributable, not to 
the railway department of the Board of Trade, but to some of the 
railway companies, who either will not, or cannot, send the 
returns from which the Board of Trade paper is made up. The 
return, which is a very important one, includes statements of the 
railway traffic for the year to which it relates; the passengers 
carried ; the re. mineral, cattle, and other traffic; the number 
of engines and carriages and trucks belonging to each company; 
with statements of capital, loans, dividends, &. We hope that 
the Legislature will adopt means to compel the companies to 
send in these returns within a reasonable time. It is discredit- 
able to those who cause the obstruction there. Now in the last 
quarter of 1866 we have no returns for later than 1864. 

THE Act, cap. 108, of Victoria, provides, in relation to loans taken 
by railway com es, that everyrailway company must have a regis- 
tered officer, who, in conjunction with cpocialy-qpelaed directors, 
must send in half-yearly accounts of the loan capital, duly signed 
and certificated, which must show the Acts under which the company 
has borrowing powers, the t the P is authorised to 
borrow, and the amount actually borrowed, with full particulars, 
according to a schedule set forth at the end of the Act, as to all 
amounts borrowed on mortgage, or by bond or debenture stock, 
and the conditions upon which the same has been raised. The 
Act provides that for offences against it the directors or officers 
shall be liable, on conviction by indictment, to ‘‘ fine or imprison- 


and 
the 





ment.” The fines are for the most part £20, with £5 per day for 
contin offences. We should think that these stringent con- 
ditions will make directors and secretaries open their eyes. 





NOTES AND MEMORANDA. 

Free insurance originated in Denmark. 

MaRITIME insurance was in force in 1425. 

Tue Thames tunnel is 3,900ft. in 

Lire insurances were made in England in 1641. 

Curva had artesian wells two thousand years ago. 

METALLIC pens made of silver were used by the Turks centuries 
ago. 

PHRENOLOGY was in vogue with the Hindoo Brahmins a thousand 
years ago. 

In 1760 one Tighaine de la Roche foretold the invention of the 
daguerreotype. 


As many as 500 tons of metal are annually used in Birmingham 
in the manufacture of bottling wire, 

THE Romans had their census, Life assurance was practised, 
the principle of calculation being the same as our own, 

In the pure air of the Alps and of the sea carbonic acid forms 
but about a fortieth per cent. by weight of the whole atmosphere. 

SEA-SICKNESS was warded off by the ancients the mode 
advocated at the present time, namely, a tight belt round the 
waist. 


THE lo tunnel in England is the Box tunnel on the Great 
Western Railway, which is 9,680ft. long, 39ft. high, and 35ft. 
wide. 

Tue Foot Chasseurs of the Guard, in garrison at Versaill ee, 
have now been supplied with the needle gun in place of the ol 
percussion rifle. 

Tue total weight carried by a foot soldier in Austria is 51 1b. 
8 oz.; England, 54 Ib. 8 oz.; France, 55 lb. 5 oz.; Prussia, 56 Ib. 
8 oz.; Russia, 71 Ib. 7 oz. 

Ir is estimated that the amount of force expended by the human 
body in breathing — twenty-four hours is equivalent to lifting 
100 lb. to the height of 750ft. 

Ir is stated that the length of the Atlantic cable, from the point 
where it leaves Valentia to the\spot where it was landed at Heart’s 
Content, is precisely 1,866 miles. 

BIRMINGHAM turns out weekly two million screws, in the manu- 
facture of which 5,000 tons of wire are yearly consumed. The nail 
manufacture requires more than three times that weight. 

HADRIANUS JUNIUS saw at Mechlin a cherry-stone cut into the 
form of a basket; in it were fourteen pairs of dice, the spots and 
numbers of which could be easily discerned by a good eye. 

Water pipes of sheet iron have been in use for a few years. 
They were first employed in Paris, with a coating of asphaltum on 
both sides. So far they have been perfectly satisfactory. 

Amone the knapsacks now in use in Europe the lightest, when 
packed with the field kit, is that of the Austrian army, — 
ten pounds; the heaviest, the English, weighing fifteen poun 

In the twentieth year of Queen Elizabeth’s reign, a blacksmith 
of London, named k Scaliot, made a lock of iron, steel, and 
brass of eleven pieces, and a pipe key, all of which only weighed 
one grain. 

THE Himalaya is about to be fitted up with a calorimeter—an 
instrument which will indicate, by the ringing of a bell in the 
captain’s cabin, if the heat in any part of the ship is unsafe, thus 
giving warning against fire. 

ORDNANCE powder develops a greater volume of explosive gases 
than that ompaped for sporting purposes. In the first form the 
carbonic oxide amounts to ten per cent., but in the second it does 
not extend beyond three per cent. 

THE Italian gold mines are jananapen | gold to an extent that has 
justified the introduction of new and improved machinery. In 
July last the product of three mines amounted to 1,511 oz., all of 
which was transmitted to London. 

WHEN nitrate of silver is mixed with Paris rain water, it is found 
to produce a reddish colour of various hues, and a d it of a 
garnet tint which contains the silver. The nature of the sub- 
stance which produces this phenomenon is unknown. 

A WORKING model of a high-pressure engine so small that it stood 
on a fourpenny piece was made by a London watchmaker in 1845. 
Each part was made to scale. A model of the engines of the 
Warrior has been made within a year or two ago, which was but 
little larger. 

THE cup of tea we drink contains, according to chemical analy- 
sis, volatile oil, chlorophyl, wax, resin, gum, tannin, theine, ex- 
tractine, theme, al m, sulphur, phosphorus, chloride of 

tassium, oxide of iron, carbonate, sulphate, and phosphate of 

ime, carbonate of magnesia, manganese, and silica. 

WHILE making experiments at Brighton, in 1862, Dr. Lankester 
found that while ozone test paper was ily coloured at the open 
window it was not changed at all at the back of the room, showing 
that the impurities of the atmosphere of a room with an open 
window were sufficient to destroy all the ozone that entered it. 

THE South Kensington Museum has recently acquired a pack of 
playing cards of singular rarity. ey are woven in silk, and 
were made for the Medici in the seventeenth century by a maker 
named Panichi, whose name is on one, Such cards are not 
mentioned by Singer, or Ottley, or any other authority on the 
subject. 

Tue total number of theatres in is 1,584, of which 
France has 337, Italy (including Venetia) 346, Spain 168, Great 
Britain 150, Austria 150, Germany 191, Russia and Poland 44, 
Belgium 34, Holland 23, Switzerland 20, Sweden and Norway 18, 
— 15, Portugal 16, Turkey 4, Greece 4, Roumania 3, an 

rvia 1. 

Dr. Smpson has calculated that in homceopathic medicines at the 
sixth dilution, supposing the entire 1 grain to have been 
furnished with its proper amount of alcohol, that quantity would 
have amounted to 13,000,000 gallons; at the 12th dilution, a sea 
six times the size of the Mediterranean; at the fifteenth, to 
Ske times the whole waters contained in all the oceans of the 

C) 

From a series of experiments, relative to the component parts 
of the atmospheric air, M. H has di ed a new acid 
principle in the air which, under some circumstances, neutralises 
the chemical effect of ozone. He is now endeavouring to extract 
this principle from the air in the laboratory of the School of 
Science at Rouen. M. Houzeau also says that he has 
the existence of the vapour of oxygenised water (or aqueous 
vapour strongly impregnated with oxygen) in the air of the open 
coun 


M. CHEVREUL, of the French Academy, » that blue litmus 
paper is by no means a sure test of acidity. It is only sensitive if 

lusively col d with the red principle of litmus combined 
with sub-carbonate of potash, but the paper commonly used for 
tests contains mineral matter which often turns blue in contact 
with litmus, and has a stronger affinity to it than the substance to 
be tested; so that, in order to have good test- , it should be 
—_ ho 5 (maeees acid and then well walked before apply- 

mus-blue. 

N the six months énding June 30th, the British rainfall 
amounted to 17in., more than in the whole of the year 1865, and 
yet we look back on those six months as a period of fine weather. 
Since June there has been a rapid increase in the quantity. In 
Gloucestershire, 10in. fell in eight weeks; and in Dorsetshire, 

















more than 7in. in twenty-five days. The total fall, from January 
to September ene, ae eae See Se. Excessive as this 
more than 


quan may appear, it will 
which toon disturbed by 
former years, 





MISCELLANEA. 
THE citizens of are discussing a proposal to spend 
£300,000 in city im ts. 


proprietors to those of the London Railway Company. 

The Cobden Memorial Cotton Mills, on the co-operative prin- 
ciple, at Subden, are about to start under their new management. 

THE movement of trade at New York for the current year shows 
that the revenues of the Government are becoming larger thaa 
ever. 

CoNSIDERABLE dissatisfaction exists amongst the friends of Mr. 
Wheatstone that he has been overlooked in the distribution of 
honours to telegraph celebrities. 

A SILK factory has been established ‘at San 
and some pieces of black the first 
industry, are to be sent to the New York 


California, 
vere gts native 
tate Fair. 


A NEW gun manufactory has been erected at and 
is to be opened in the course of the week. ve thousand 
breech-loaders have been ordered by the Minister of War. 

In Paris, when luggage is collected, an official ides you 
with a suitable contagn, asks your destination, and you a 


ticket on which he has written the fare you have to pay. 
THE Italian Government has just issued a decree that the services 


of the railwa: tlegnehs, pepom and the mail steamers 
Shall be teguinted ‘uture on the of Londons 


Tuer Mayor of Liverpool formally ~~ the equestrian 
statue to the late Prince Consort, erected in front of St. George’s 
Hall, on the 11th inst. The event excited but little interest. 

Tue reports from the Turkish provinces, Asiatic and European, 
of the onan crop are most favourable, especially of that grown 
from American seed, which this year will be a great suctess, 

A CORRESPONDENT from California says he has a boiler in his 
mill, 5ft. diameter and 16ft. long, which he has used for seven years, 
carrying 65 lb. steadily, and that it has never leaked nor strained. 

An Act of Parliament was issued on Wednesday outieting 
the extension of time for the pulsory hase of | an 
the completion of works by the Putney and Fulham Bridge Com- 
pany. 

Tue Times is authorised to mention that the statements which 
have been made in several newspapers to the effect that the 
Admiralty have no men in reserve for any ships which may be 
commissioned are not correct. 

Tue oil of the Menhaden fish, which is caught in immense 
quantities on the coast of Rhode Island and the southern shores 
of Massachusetts, is coming largely into use as a substitute for the 
dark whale oils for curriers’ use. a 

Ar present the copper mines of Arizona are attracting abroad 
more attention than the deposits of more precious metals. At 
Williams’ Fork, on the Colorado river, many valuable copper loads 
are located and a great deal of work has been done. 

ALL the French Government arms manufactories are hard at 
work on Chassepot muskets. The cost of each is 70f.. just 
double that of the muzzle-loader. One million muskets being 
requisite, the expenditure will be just £2,800,000 sterling. 

THE Millwall Freehold Land and Docks Company have issued a 
circular to their shareholders offering the five per cent. preference 
shares for £200,000 authorised at the last meeting, and announcing 
that they have concluded arrangements for the completion of the 
docks by the 29th of August next. M 

OnE of the new powerful steam fire-engines supplied by Messrs. 
Me eather and Sons, of London, was on Saturday received at 
Woolwich. The engine is on their double-cylinder long stroke 
principle, and is similar to the Sutherland, which gained the first 
prize at the Crystal Palace competition in 1863. 

Tue further test of one of the 64-pounder rifle guns constructed 
on Mr. Fraser’s plan, as ~~ by Colonel Campbell, superin- 
tendent of the royal gun factories at Woolwich, for testing the 
exterior or jacket of the gun, has been completed in the most 
satisfactory manner, according to the usual soueaiie proof. 

Tue directors of the Great Eastern do not, it is know 
where to place her to give her the a overha’ she now 
requires. Application was made to the Mersey dock for a 
berth in the Alfred dock at Birkenhead, but the engineer reports 
against the practicability of her reception there, the applica- 
tion was necessarily refused. 

A NEW system of small coinage, invented by Mr. Hall, of Buffalo, 
is now under consideration American Government, with 

rospect of being adopted for future coins. The plan consists in 
ving upon the centre of the one-cent pieces a raised star, the 
nucleus of which is represented by a hole through the coin, the 
two-cent coins are to have two perforated stars, the three-cent 
coins, t! 

TAKING into consideration the very destructive results of modern 
artillery when — against granite fortifications faced with 
iron, or having embrasures of that metal, as devel by our own 
experiments at Shoeburyness and those at Fortress Monroe 
American Government, it has been decided by the 
War Department to alter the construction of the Spithead forts 
from a combination of granite and iron to one entirely of iron of 
the most massive character. ” 

Wiru reference to the recent alleged a cow 
Snider cartridges at the Government et uibment at wich, 
it is stated that this is due to the use of ae 
tion of the Snider cartridge, in consequence of which the 
sion cap at the rear is not securely sunk, 
vantage of resting on a ted anvil 
smooth one. The real “Snider” 
become the subject of an accidental 

One of the local Acts passed in the last session 
and ny Wy <. ye R a, 
Thames, to the e of Dogs, e 
in length, from Deptford-green and terminating at Clyde 
Poplar. The approach is to be 110 in 
Nicholas, Deptford, commencing from and out 
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subway, and terminating at Green-alley, 
to widen. There is to be an 
out of the intended subway at the termination described, 
ations at West My yon The po « be 
purpose is to take place within 
In connection with the causes of railwa: 
held on 8 
which are well worth attention. speak: 
on them was md endurance, and, as an 
South-Western line, who was 
out the slightest relief. Mr. C. 
loyment of 
ht days and ei ht ights without 
eight days ight nigh i 


ength, in the parish of All Saints, 
within five years, and the com 

years, 

accidents, 

were stated at a meeting of er 
work often required, mentioned the case of a 
Railway Working Man’s Provident 
a om in the em the 
seen others who had 
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SIX-WAY BRIDGE OVER THE WESTERN 
RAILWAY OF FRANCE: 


Is a previous number we gave a general description of this 
important work, accompanied by a plan and elevation. We now 
illustrate a few of the sections of the principal girders composing 
the bridge. It would be impossible to do more than make a 
selection out of the total number of drawings in our possession, 
amounting to more than sixty, all of which possess a greater or 
less amount of interest. Fig, 1 is a central section of the longest 
girder, which is a double lattice, consisting of two spans, and is 
designed on the con inciple, The spans are very dispro- 
ortiot te to one another, fog reap ly 192ft. ‘and 72ft. in 
—- A reference to the ows the manner in which 

separate web is connected to its neighbour by a vertical 
diaphragm composed of plates and angle irons, which is solid 
throughout, except at the u portion, where a piece of the plate 
is cut out for the purpose TF lightening the material. The ties 
are of a plain bar section, and are made up by rivetting together 
two bars of a thickness sufficient to give the required sectional area. 
The struts are composed of plates and angle-irons, disposed so as 
to form a channel section where the area required is too great to 
be obtained by employing a single rolled section. Where, how- 
ever, a less area is uired, the rolled section is used. The 
former arrangement is shown at the crossings of the bars at the 
centre of Fig. 1, and the latter at their intersections near the top 
and bottom. The section shown in Fig. 2 may be taken as a fair 
type of that of the other large outside girders, whose greatest 
span is about 138ft. With the exception of being lighter in area 
it differs but slightly from the preceding; the depth is the 
same, but the total breadth of the flange is reduced front 1°30m. 
to 120m. The struts in this instance consist of a solid rolled 
section of channel iron. A cross section of one of the inter- 
mediate or inside girders, some of which consist of four, and 
others of three, continuous spans, together with a portion of the 
cross girders, is represented in Fig. 3. The cross girders are 
attached to the upper part of the web of the intermediate girders, 
being strongly rivetted to vertical uprights at their junction, and 
the attachment is made continuous right through theintermediate 
girders by means of a vertical diaphragm, similar in construetion 
to that used in the girders already described. The build of the 
flanges of all the girders, as can be seen from the cuts, is of the 
ordinary description, and consists of plates rivetted to the web 
by angle-irons, the number of plates being varied according to 
the position and amount of the strains. The sections of the cross 
girders are shown in Fig, 4 and Fig. 5. They are simple plate 
girders with flanges of angle-irons rivetted to the top and bottom. 
The section in Fig. 4 refers to those situated in the central part 
of the bridge, and that in Fig. 5 to those in the angular parts of the 
bridge. These latter only differ from the former in having thicker 
angle-irons; this increase of sectional area is rendered necessary 
by the fact of these girders lying directly under the road con- 
verging to the central plateau. Fig. 6 has nothing to do with 
the strength of the bridge, but acts the part merely of a “ ballast 
board,” and certainly appears to be a somewhat expensive method 
of obtaining so simple an end as preventing the fall of road 
débris upon the railway beneath. The cross girders carrying the 
footway are shown in Fig. 7, and, with the exception of being 
altogether on a smaller scale, are similar in construction to the 
larger ones carrying the roadway. 

The ends of all the large girders, whether resting upon the 
piers or the abutments, are composed of solid plates, the lattice 
bars terminating at the end of the span. They are all similar in 
construction, but have, of course, different areas according to the 
strains they have to undergo. Figs. 8 and 9 represent, in side 


elevation and plan, the details of the manner in which this portion |, 


of the ironwork is designed. In the plan is also shown the method 
of attaching one of the subsidiary girders to the main gir- 
ders, the junction making a very awkward angle. In Fig. 10 
another example is afforded of a more complicated connection. 
A cross section of a portion of the superstructure, with the road- 
way removed, is represented in Fig. 11. It shows an entire cross 
girder C attached to a couple of intermediate or central girders A 
over the bearings ; and the mode of bedding the girder on a cast 
iron bedplate is apparent. An elevation of the connection of two 
intermediate girders over a support, illustrating the mode in 
which their continuity is maintained, is fully demonstrated in 
Fig. 12. A solid plate immediately over the bearing takes the 
strains brought upon it by the lattice bars, and contributes by 
its own stiffness to the rigidity of this important point in a con- 
tinuous girder. A cross girder in section can be seen rivetted to 
the upper part of the solid plate. Fig. 13 is an elevation of the 
crossing of atieand strut in the web of the girders, and exhibits the 
disposition of the rivets at their intersection. On referring to the 
general elevation, given a few numbers ago, it will be seen that 
theroadsare inclined at different gradients, and consequently appear 
as if suspended somewhere about the centre of the main girders. 
The attachment of the cross girders to the main girder is repre- 
sented in Fig. 14, and a small portion of the footway. The 
hand-rail is not shown, but is attached to the top of the wrought 
iron girder, to which is joined by a piece of cast iron, which 
serves for a base to bolt it down to when in position. In Fig. 15 
is shown the ‘manner of bedding one of the short cross girders, 
a casting of a very intricate shape being used for the purpose. 
The bedplates, adapted for both the square and skew ends of the 
girders, are represented in Figs. 16 and 17, and are of cast iron, 
presenting no features worthy of particular notice. 

In our preceding and present notice of this very remarkable 
structure we have, so far as our space would allow, presented our 
readers with some of the features in it possessing particular in- 
terest to the profession. The whole of the work is characterised 
by a marked difference in style and execution to what is gene- 
rally adopted by ourselves. The mathematical calculations and 
theoretical investigations are most elaborate, and have been 
made in order to show that the metallic portions of this bridge- 
platform can never, under the most unfavourable circumstances, 
be submitted to a greater strain than six kilogrammes per square 
millimetre, or, in round numbers, 3} tons to the square inch. 
From the calculations, which occupy more than a hundred 
pages, and are accompanied by more than twenty sheets of 
diagrams, we shall make a few extracts, 

The following is the weight per square metre of that portion 
of the work at the angles of the streets, that of the great girders 
not included. The cross girders, which are set at the distance 
of two metres apart, from centre to centre, support per square 
metre the following weight :— K 


Hollow brick vaultings, 2x0°22x1100m. . . . 484:00 
Filling in of concrete, 1 x 0°18 x 2000m. . .  360°00 

Coating of bitumen of 0°015 in thickness, 2 x 0°015 
- te, ee ee eee J 60°00 
Macadamised road, 2 x 0°33 x 1800m. . - 1,188°00 
Weight of cross girders per metre . 108-00 
Kils. 2,200°00 


The cross girders being two metres apart the weight of the 


‘ 











ne a ae per square metre, will 








x sie ¥ “J StS igi 
ae ee 
to which must be added for proof load . . 400°00 

Total- s--.--.-.- «~-» -1,600°00 

The following are the figures which refer to one of the most 


important parts of the bridge—the long arm which leads to the 
Rue de Londres, Four of the girders which bear on the great 
girder transmit to it, per metre— 
Gm, COBxIN00 Mia ee. wl tt 
Weight of the girder itself . . . Sa ee 


Total weight, p, uniformly distributed per metre 100,90°00 
The instants of deflection are given by the general formula— 


wah pat— 2a, or replacing the letters by their numerical 


K. 
8340°00 
1750°00 





equivalents—U = 4 10090 2?— 20000 x S107. The instants of 
deflection are represented by a parabolic curve in Fig. 18, having 


for abscisse the values of «, and for ordinates the corresponding 
values of U. The summit of the parabola is in the centre of the 
span, and has, consequently, for abscissa u—x = “ =15,535 
and the ordinate represents the maximum } point of deflection 
given by the fornia pp 2 5o eu eee SL” xn 1817540. ‘The 


3 = 

maximum point of deflection is the only thing required for the 

construction of the parobola for the other three conditions already 
exist. 

In Fig. 18 raise a perpendicular on the horizontal line A B, 

considered as the axis of the z, the height SC representing the 

Fiac,.i8. D 
—-— -—k— 
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H 
maximum point of flexion (1217540), then SC = 0°2435, and 
AC = 0'15535. The point Sis the summit of the parabola, of 
which S$ Cis the-vertical axis. The point A being a point of the 


parabola, the parameter is obtained by ae ; therefore 
AC _ 0°15535: 
20> = —-_— = 00991. 
P= SC ~ 02435 


The distance from the focus and of the dirigent to the summit 
is the quarter of the parameter, and consequently equal to DS, 


00891 as 

orFS= so= 00248. Of course the dirigent and the 
focus being given there is no difficulty in constructing the para- 
bola. 

The different sections of any girder of the bridge consist, first, 
of a fixed or central section, and, secondly, of this central section 
strengthened by additional plates at those points where the 
strain is greatest. The moment of inertia of the central 
section of a girder, given in Fig. 19, is I = yy 0°90 x 
21115 — (0°476 x 2°083 + 0°344 x 2°052" + 0°056 x 1°88? +0024 x 
1-18), or, carrying out the calculation— 

I = yy x 0°799262330748. 
The maximum value of resistance per square metre being R = 
Fic .19 
9.900 : 
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o=— the point of resistance of the central section stands 
thus—— 
RI __ 6000000 x 0°799262380748 __ 
a 12 x 10555 ean 
From the point C (tn Fig. 18), and on the scale adopted for 
the point of flexion, mark off as the axis the point C R,, re- 
presenting the point of resistance 378618 of the central section, 
and we have C R, = 0°0757. If through the point R, the line 
EE’ be drawn parallel to the line A B and the extremities of the 
girder E H, E’ H’ be determined according to the scale of the 
abscissa, the parallelogram E H, E’ H’ will represent the point 





Let us add a plate 0°0155m. thick to each of the two upper 
and lower shoes of the central section, the point of inertia of 
these two shoes isequalto— 

I = yy x 0°90 (2°142’—2111) = yy 03784982918. 
The point of inertia of the new section is then— 
I= yy (0°799262330748 + 03784982913) = $s 1177760622048 
and its point of resistance is for R = 6,000,000 
RI _ 6000000 x 1177760622048 _ srogse 

he 12 x 1071 ps 
If from the point C a perpendicular C R, be raised equal to the 
point of resistance, we have, according to the scale, C R, = 0°110, 
and if a line parallel to A B be drawn through the point Re, it 
will cut the la at the points Mz No, between which another 
ape of 0°01 + fang in thickness must be added to each of 

e upper and lower portions of the girder. 

The first plates are carried rather en the points M; and Nj), 
in order to be sure that the resistance of the central section beyond 
these two points shall always be less than 6 kilogrammes per square 
millimetre. Similar plates are thus continually added above and 
below until the entire parabola is contained within the contour 
line, which gives the resisting power of the girder at all points. 
A maximum section is thus arrived at, which comprises the main 
or central section and five additional plates, each 0°0155 milli- 
métres in thickness. 

The moment of inertia of these five plates is thus e 

I = yy x 0:90 (2266 — 21118) = Y, 2:0052571185, 
and adding that of the central section we obtain— 
I = yy (0°799262330748 + 20052571185) = y, x 2°804519449248. 
The value of resistance being 


m — BI _ 6000000 x 2°804519449248 _ 12876-41, 

v 12x 1133 
represented by the perpendicular C R 6. The load supported by 
the maximum section is then— 


Pp 
R=— x 6*00 = 
i 0 








per square millimetre. The strain on each point of the trellis of 
the girders is— 

31™-070 x 10090* = 156748". 
The number of the bars of the system being four, and their in- 
clination as shown in the figure, the vertical strain (see Fig. 20) 
being in relation to that in the direction of the bars as ae = 
1360; and the load supported by each of them will be 
156.748". x 1360 
cman uum 538294", But each bar is formed of two 
pieces of iron of 250—20, giving a section of 10°000 square milli 


The load they support, then, i 53294 _ 5.33 per 


Ss — = 
10000 

square millimetre. In all points the section of the struts is so 
arranged that they 

have only to support 
5 kilogrammes, while 
the ties bear 6 kilo- 
grammes. 

The strength of 
each of the girders in 
the structure is elabo- 
rately worked out in 
the same manner as | 
that above. 

The four greatouter 
latticed girders rest 
upon steel rollers, 
(see Figs. 16 and 17) 
to allow of dilatation 
and contraction ; the 
steel rollers are 0™. 08 
in diameter, and their 
number varies ac- 
cording to the length of the girder; the longest of these is sup- 
plied with forty-six rollers, and the other girders have thirty- 
four or thirty-five each. The amount of crushing power exerted 
upon these rollers is calculated to amount to between 12°13 kilo- 
grammes, and 14°38 kilogrammes on the square millimetre. 

The pressure supported by the foundations is in like manner 
worked out for each portion of the structure, and the general 
deduction is that no portion of the foundations is loaded with a 
pressure greater than 3} kilogrammes per square centimetre. 


metres. 


FIG. 20.4 


Z£1-————> 


=! 














LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


ON CERTAIN PHENOMENA IN CONNECTION WITH THE 
ATLANTIC CABLE, 


Sm,—My absence on the North Sea with the Norderney cable 
prevented my seeing a letter in your impression now fourteen 
daysold. This letter is so full of errors that I feel bound to point 
them out, even at the expense of being thought tedious. 

The phenomena described in my paper to the British Association 
were never seen by me before the 1865 cable was made, only a 
long line whose insulation was very perfect could render them 
evident. It was as follows:—On applying a battery of a power, 
say of 100, to the end of the cable, the charge at the remote end, 
examined by an electrometric apparatus, was seen to augment to 
something more than 100. After the first great rush into the 
cable had taken place, the magnetic action, which had been ex- 
cited by that rush, added its potential energy to that of the 
battery, and these two combined forces charged the cable so high 
that part of the current actually forced its way back again through 
the battery. Thus, when the negative pole of the battery was 
applied to the cable, the positive being to the earth, the first cur- 
rent was a very powerful negative one; this was followed by a very 
feeble positive one, to be followed by a negative one—the insula- 
tion test current. These phenomena received their explanation at 
the hands of Professor Henry, in his Leyden jar experiments, 
which I detailed, but were never before demonstrated to the eye, 
beyond all doubt. 

Your correspondent says they were the same as those brought 
to light by Professor Faraday, namely, electro-static charge and 
discharge; but in this he is wholly wrong. Faraday, forty odd 

ears ago, by means of discharges through a long wire, to which 

e attached a Leyden jar, foreshadowed, nay, foretold, though 
not very distinctly, that the electro-static capacity of a conductor 
would effect the speed of electric waves. About thirty years after, 
when telegraph cables were being constructed, these phenomena 
appeared of such magnitude that he was able to show them to the 
eyes of everyone. These phenomena of electro-static charge and 

i were far more obvious than the subtle one I explained, 
and which Professor H inferred in 1860 by the most anoma- 
lous magnetising action of a disc e from —. jar upon a 
steel needle placed inside a helix, through which the discharge 





of resistance of the central section throughout the whole length | passed. 


of the girder. It will be seen that the part M, N, of the girder 
is too weak because the curve is above the line E E’; the girder 
must therefore ve strengthened at this part. 





Your correspondent says that these phenomena are caused by 
“absorption,” which is an absolute a because the 
effect of the absorbed electricity is to produce an elongation of the 
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original current, and not a reversal. Now, Professor Henry 

sare th er eee fae"age ann | Sofa your lant number ut one you dnb an ayers fo 
co) ing each other wi rapidi e eye ear TR, — " 

cannot separate them, but they do not flow in the same but in | laying De 's sleepers on and Dover 


opposite directions. Thus, if the jar be chai positively, the 
first discharge is positive, this rapid rush gives rise to what I 
called in my paper “magnetic vis viva,” and when the rush is 
over this action charges the jar in the opposite direction, but to a 
feebler degree, and so on producing a succession of currents in 
opposite directions, each weaker than the one preceding it. This 
was rendered clear to Professor Henry’s mind by the fact that 
sed to magnetise a steel needle, it 
was found that the magnetism resulting from the positive dis- 
charge was often that which only a negative current could pro- 
duce. He ootiste® himself me me as yes true my gradu- 
ally augmenting the charge of the jar, and discharging i 

the wire round the needle. When the jar was very feebly charged 


Railway. Allow me tosay that in 1852 I contrived an tus for 
layingmy pay dish sleepers on the Alexandriaand Railway, 
Egypt, ani yg - gis a. the Institution of Civil Engi- 
neers in April, 1857, by Francis Roubilliac Conder, Esq., on t! 
laying of eo pumsaee way of the Bordeaux onne 
Railway, Mr. Edward Price, thecontractor, stated, “‘that in 

with Greaves’ cast iron rs, three miles of permanent way 
had been laid and made good in a week. In the Brazils, with the 
Barlow rail, not more than one mile and a-half had hitherto been 
completed in a week. It might in 
sage. method ya had devised for — o a ones Greaves’ 
iron sleepers. originally used, a 
and Yorkshire Railway, the 


when such discharges were u 





position, were filled with earth, 
D 


throug! 


he always got the proper magnetism, but as the charge augmented 
the resulting Lag og gn its name, and, on still — 
augmenting the charge, the proper magnetism reappeared. us, 
then, the magnetism found in the needle after. such a discharge 
was that produced by that particular wave whose following wave 
was too weak to reverse the magnetism of the needle. These phe- 
nomena were for the first time clearly visible to the eye in those 
highly insulated cables now on the bottom of the Atlantic. 

Your correspondent is equally in error when he says these phe- 
nomena were brought before the world by Professor Faraday, and 
published by Mr. Clark in the blue- I assisted at most of 
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managing 

sleepersat the last half-yearly 

meeting, said: —‘‘ The working of the south-west line showed the 

very remarkable economy of using iron instead of wood for sleepers. 
coast, 


Even on the west where abundance of wooden 
could be obtained, the cost of maintenance was £164 per mile 
per whereas on the laid with iron 


Bangalore branch, 
sleepers, the cost was only £75 
mile ~ annum for main- 
ee the north-west line 
the mainténance was as low as 
£71 mile. It, in fact, made 
all the difference een & pro- 
fit and a loss. He co - 
lated the proprietors on bei 
the first to adept iron sleepers in 











those experiments. The second spot on maximum of intensity 
described was caused as follows:—The underground wires were 
charged by a powerful battery. On the first occasion we used 250 


cells Daniells’ battery; the discharge at first was very powerful, 





| ee 


Since the above sleepers were 
laid down many improvements 
have been made in them, which 








and met so much obstruction passing the Bain’s printing 





paper that it set the solution en fire. This burning of the mate- 
rial produces a much more feeble mark on the paper than is pro- 
duced by a weaker current, which has just power enough not 
to burn the prepared paper, b then a i formation of d 

Prussian blue takes place—a dark black, well-defined. line result- ae 

A only about din. in diameter. This occupied considerable time, | 


ing. The dark spot alluded to as a second impulse was not so, 4 
but commenced the moment the potential of the charge had fallen | and it was doubtful whether the process was complete. With a 
too low to burn the paper. Had it been a wave of opposite elec- | view of increasing the rapidity of construction, and of rendering | 
tricity, as described in my Nottingham paper, the effect could not | the filling of the ‘bells’ gertain, he had adopted a light frame- | 
have been recorded in a Bain’s machine, as a negative current pro- | work, to the underside of whieh six light, outline bells, or sleepers, 
duces no mark. were attached at the proper distances apart, both longitudinally 
His statement about the curb key is equally wrong; the ap- | and transversely. These outline bells had openings at the Me 
paratus and system used for working the Atlantic cable are the | sufficiently large to allow the earth to be filled in with a shove 
joint invention of Thomson, Jenkins, and myself, and by them | and to be thoroughly consolidated with an iron rammer. When 
this was plete th ork was lifted off, and moved on in 


the wave is curbed down enormously, and the effects of earth e Ir . 
advance, so that the work was continued in regular order, little 











currents entirely cut off. y 
His statements about the new method of constructing the 





li a =~ ———™ a. nye ng al] both ral the poe ~ 
ik ( { ( c d the e ciency. t wi 
OD Bis) MAUS) REO A | the appara vcribed above 


is much more efficient than the 
one illustrated by Ri as it not 
only spaced the sleepers very Correctly, but packed them at the 
same time. I should not have noticed De Bergue’s method of 
laying his sleepers, had it not been held out as a new idea, a prac- 
tice which is sadly too common now-a-days. 

Description of Cut.—A is a light wood frame; B are wrought 
iron cups of)the same capacity as the es ees with a hole G at 
the top for filling in the ballast and consolidating the same; C are 
iron projections attached to the frame A and resting on the laid 
rails B; F isa jin. bar of iron trussing the wood frame to keep it 
in lines D, D, winding sticks; D*, fixed to 

, 


bingdon-street, Westminster. GREAVES. 





Wheatstone balance, which I deseribed in a second paper, is re- 
markable, because the very object of the plan is to avoid that 
which he fears. I adopted it during the laying of the Lowestoft- 
Norderney cable, just completed; it worked without the least in- 
convenience, gave us, without any calculation, the insulation of 
the cable at every moment, and, although the vessel was lively, 
and the galvanometer not steady, the readings were obtained to 


MR. LAMING’S PROPOSED TELEGRAPH CABLE, 
Srr,—Allow me to offer a few observations in relation to Mr. 
Laming’s letter in your last impression. It will be quite time 
enough to ponder upon the “‘ facts” put forward in the former 
communication from the same writer, and to endeavour to ap; 
ciate his “‘ physical evidences ” when Mr. Laming has said or Lares 


within two-tenths per cent., and, when required, to within one- | something to disprove those well-established po er les which are 
tenth per cent. by a little extra care, ; wuivenelie accepted amongst . on telegraph electricians, 
The writer begins by complaining that I have not given the | and which are embodied for practical application in formule which 


have been “‘constructed by adepts.” For if the formula for 


public the benefit of the information derived from my professional 
prismatic resistances R = 5 its derivative for cylindrical resist- 


experience; allow me, therefore, to refer him to a paper read before 
the British Association in 1854, in which, for the first time, was 
pointed out that the way to get rapid transmission through a long 
cable like the Atlantic was to make the copper wire and gutta- 
percha covering much larger than the No, 16 wire, then invariably 
used. For a long while I stood alone the advocate of thick wires, 
until about 1856, when Professor Thomson took the subject in 
hand, and came to my support. If he will refer to my patents for | 
the years 1854 and 1855 he will see detailed not only the phe- 


ances R = log. ? and the expression for inductive charge Q = 


z be correct expressions of fact, then any principles in opposition 


to them must be salen $ -_, oH think I many all Mr. 
's arguments in favour of hi cable must neces- 
sarily fal te the yor 


nomena which subsequently showed themselves when long cables Beer ~* round. Mr, Laming does not see this— > 
were manufactured, but also the ground-work of the methods I am inclined to thi because he ai & wrong & cation 
since used and improved for overcoming the retardation in long | t° the term R, which he considers to t ‘the of 


the atmosphere around a static charge.” I will, therefore, endea- 

vour to remove the difficulties into which this assumption on the 

part of your correspondent must inevitably lead him in the 

consideration of the simple but valuable formule above given, 

which every telegraph electrician has ample and constant opportu- | 
nities of verifying, and which must needs be expressions of the 
fundamental law of electrical action. 

Electrical resistance, conductive or inductive, is what is termed 
in mathematics the reciprocal, otherwise the converse, of electrical 
conductivity or inductivity (inductive capacity). Thus, in the 
first place, it varies as the ific resistance, inductive or conduc- 
tive, of dielectrics and conductors; and, unless it otherwise 
specified, this resist: (r) is supposed to be the same in different 
cases when the above formule are employed. And-thy® these 
formule may indifferently be expressed as above or as i, vig, — 


1=5, 0 = log. 2 and Q = 7.0, O'Baliig cither capacity for 


charge in electro-statics, or conductivity (in electro-dynamics). 
Again, specific inductive resistance is merely the converse of spe- 
cific inductive capacity, which, expressed as ¢, may be introduced 
into the second term of the equations for C. 

Mr. Laming does not favour us with the result of a single 
experiment upon his proposed cable, and we are, therefore, forced 
' to test it theoretically by applying the generalised results of thou- 
THE INVENTORS OF THE ELECTRIC TELEGRAPH. sands of previous experimental tests—results which are embodied 

Sin,—Taking up your paper the other day I read with interest | 12 these formule. , 9 go prefers to employ his 
the description of the entertainment given at Liverpool to the men | °W® Principles and formule, tter being illustrated by the 
whose indomitable perseverance and energy, by bringing to a suc- | equations Q = 7/T, and R = QL, Now these expressions are 
cessful issue the establishment of the Atlantic telegraph, has | peculiar to Mr. Laming, for I venture to assert there is not another 
earned for them such merited distinction, electrician who will endorse them. They are opposed to 

Whilst I, with others, most heartily join in congratulating them | all the received principles and definitions of electrical 
on their achievements, my memory carries me back some thirty | science; and the fact of their having been put forward can 
years to the infant days of the electric telegraph—to the day when | be explained only by a lapsus penne, or by the circumstance of a 
Cook and Wheatstone first began to attract public attention to their | signification entirely different to that ordinarily attached in 
great invention. For many years had Cook worked away to | electro-statics to Q and R (viz., quantity of electricity and the 
mature his embryo idea—had set up his wires in his small garden | converse of inductive capacity) being here given to these symbols. 
at Kidlbrook, on Blackheath-——had obtained the eminent scientific | Mr. Laming not only rejects what other electricians admit, but 
assistance of Professor Wheatstone—until at last, in 1838, he | admits what other electricians unanimously reject. According to 
practically demonstrated its success Te eaeaning a line of wires, | his first formula, the tension of a charge distributed upon a double 
on the Great Western Railway, from Paddington to Slough, where | surface, other things remaining the same, would not become 
it soon attracted the attention of the public by the part it played | halved ; and according to his second formula the static charge ac- 
in effecting the capture of Tawell, the Quaker. cumulated in a submarine cable would inversely as the length 

The patent was purchased by the Electric Telegraph Company | of the cable. I cannot suppose that Mr. ing, who appears to 
and soon came into general use; other companies followed, and | be known and recognised as an electrician, really means what his 
their world-wide net-work of wires certainly claim for the | statements would appear obviously to imply; but I submit that, 
originators of the system some more marked recognition than the | under the circumstances, any further discussion upon the question 
mere pecuniary benefits they have reaped from their inventions. | at issue—until Mr. Laming is in a position to appeal to some ex- 

Cook and Wheatstone are the fathers of a system of which the | perimental result—-would only unnecessarily occupy your space. 
Atlantic Telegraph, with all its wonders, is but the off-shoot. | And in the meantime I must leave your readers to judge whether 
Theirs, too, is no case of disputed merit. They tended the inven- | the calculation I have made of the proportionate inductive resist- 
tion in its eradle—they have watched over and improved it at | ance of Mr. Laming’s cable and of one constructed on the ordinary 
every step. | system is erroneous, or whether the peculiar views of Mr. Laming 

The little A. B. C. magnetic instrument, now in such general use | may not be at fault, TELEGRAPH ENGINEER. 
as 2 means of communication between offices and works, is one of 
Wheatstone’s latest efforts, and of the delicate instruments them- | 
selves that have been from time to time devised in connection with 
the working of the Atlantic telegraph itself, many of them bear | No. 554, Ai 10th, I see a notice of the leaning tower of 
Wheatstone’s name. Pisa as being 315ft. in height. 

All honour to those to whom honour is due! And now in the Two years ago a friend and I, on ing down the tower, 
ripe vigour and full maturity of their great invention, when public | counted the number of steps, and measured their heights, which, 
honours are about to be bestowed on worthy fellow labourers in the | taken together, gives the total height, which is 178}ft, There may 
wide field of electrical science, would it not be a graceful act to | be some little inclination in the steps, which would add somewhat 
couple with their names those of Fothergill, Cook, and Professor | to the height, but not much. 

Wheatstone, by a public recognition of distinguished merit, honour- | The steps are built in the thickness of the 
able alike to the gracious Sovereign who gives, as well as to those | about 8ft. in thickness; the length of the s 
who receive? ‘hat this letter may draw public attention to the  3ft. Beginning at the ground there are— 
case, 1 ask the favour of its insertion in your columns. first landing, 31 of 7jin. to second, 30 of 7jin to t 


cables. In my report upon the Atlantic cable, after its failure in 
1858, published in all the papers, in my report from Newfound- 
land as to the state of the cable in 1860, in my patents of 1858, 
1860, 1862, and 1865, he will derive a considerable amount of in- 
formation. 

Further, let him read my evidence before the Committee of the 
Board of Trade, published in a blue-book in 1861, also a paper 
before the British Association in Aberdeen, and another to the 
Royal Society, together with my observations at the meetings of 
the Institution of Civil Engineers, on the question of ‘how to get 
efficient telegraphic communication with India; also a letter pub- 
lished on the same subject in the Observer shortly afterwards, and 
he will see, if he can understand them better hel he did those 
Iread at Nottingham last August, that Ihave not withheld in- 
formation from the public. 

To write papers for popular reading occupies a great deal oftime, 
which professional men have not always at command, have 
much work upon my hands, and cannot undertake to occupy your 
space and my time by answering such anonymous communications. 

I wish there were some law to compel writers to publish their 
names when attacking individuals in their absence. 

Fleetwood House, Beckenham. C. F. VARLEY. 

October 13th, 1866. t 














THE LEANING TOWER OF PISA. 
Srr,—In looking over the column of ‘‘ Notes and Memoranda,” 


which are 
——_ 8in, to 
ste in. rise to 
hird, 30 of Thin. 





to fourth, 32 of Zin. to fifth, 35 of 6jin. to sixth, 36 ‘of 63 to 
seventh, 4 of 8jin., 37 of 8in. to ~. of cornice, making 178%ft., 
as above. I believe the lean to be 16ft. om the ndisular. 


Should you think the above will interest your readers, oe insert 
it in your next, . J. M. 
' Manchester, October 8th. 





NEW WATER PROPELLER. 


Si,— On Monday last some experimental trials were made on the 
Thameés, off Wandswo: with a new water pe er, fitted to a 
boat 22ft. 6in. long and 6ft. broad, and capable of carrying fifteen 


or persons. 

Tews o foreed by steam, without the intervention of any 
engine. The little boiler employed to give two jets of steam one- 
twelfth inch diameter (two-fifths horse-power) consumed about 
4 lb.of fuel an hour, value about a ae, and by aid of those 
jets of steam two | jets of water, e of 2hin. diameter, 
were discharged from the sides of the boat, delivering over a ton of 
water a minute. ‘ inchine 

propelling force is o 
mill, by reaction and gra ge go ay it acts indepen- 
dently of the water outside the vessel, the boat is propelled in 
a forward or backward direction, or sideways, by simply altering 
the direction of the water di e. 
The speed through the water was about four and a-half miles an 


upon the principle of Barker's 





hour, enab the boat to go against a.strong tide, and the boat 
was occasionally guided and turned about by the water jets inde- 
pendently of the rudder. 


As the same boat and boiler had been previously employed in 
experiments with several other kinds of propelling a’ and 
engines it affords an opportunity of comparing 
results actually obtained. 

With two jets of steam, of the same size and 


e different 
used in 


pressure, 
;}an engine driving a double-bladed screw, the speed obtained was 


about three miles an our. 

With three jets of steam in a paddle-wheel steam engine the 
speed was three and a-half miles an hour; with three jets of steam 
in the steam and air engine, driving the same -wheels, the 
speed was five miles an hour. The power d by the little 
steam and air engine with three jets was about one horse-power 
nominal; single cylinder, 4in. diameter and 12in. stroke; seventy- 
two revolutions a minute; mean pressure in cylinder throughout 
the stroke, 164 lb. an inch. 

One important feature in the water is economy in first 
cost, as well as in fuel and space. Another im t feature is 
that higher speed may be obtained than by inery having its 
fulcrum upon the water outside the vessel. 

To double speed with a paddle or screw engine, or other mecha- 
nical propeller, requires four times the force to overcome the resis- 
tance to the vessel’s a ys and that force has to be exerted at 
twice the velocity; therefore eight times the power is theoretically 
necessary, and much more practically to double speed. 

To double speed with the water propeller requires four times the 
quantity of water to be disc at the same pressure without 
any increase of velocity, because the fulcrum moves with the 
boat, but the water has to be taken in through the vessel’s bottom 
while the latter is going the increased speed; and if the vessel went 
through the water without friction the same, or nearly the same, 
result would follow. Every vessel, however draws the water with 
it almost at its own speed, and therefore the power contained in 
the following current or water becomes utili and the water is 

ractically taken up with very little extra loss on account of 
igher speed. 

On some trials two jets of water of lin. diameter were empl ‘ 
and afterwards two jets of 2in. diameter were used, ‘our 
times the powet or quantity of discharge, and the seemed to 
be nearly doubled. 

With a suitable vessel I think a speed of thirty to thirty-five 
miles an hour may be obtained by the steam from one of Field's 
fire-engine boilers of 60-horse power and 15 cwt., which would give 
a propelling force of nearly two tons, or superior er to that of 
the thrust of the screw shaft of a marine engine of 80-horse power 
and about as many tons weight. Jas8, PARKER, 
Lilford-road, Camberwell, October 8th, 1866, 





New Stream Firk Encines.—On Saturday last a new long-stroke 
engine, p*, supplied by Mesars. Merry- 
00! testes 


from lighti engine was pumping a erful 
of mag orizontally it threw a 1jin, stream endo hie. 
stream 234ft; both m distances from the nozzle. 


easured 
suction lift was between 10ft. and 11ft., and the length of delivery 
hose 60ft. On Monday a similar engine for the Russian Govern- 
ment was shipped, per Dwina, for St. Petersburg, en rvule t 
Siberia. 
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DIRECT-ACTING BLAST ENGINE—STANTON IRONWORKS, DERBY. 


MESSRS. CLARIDGE, NORTH, AND CO., BILSTON, ENGINEERS. 
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In our last arapueeion we sketched the more prominent features 
in the history of blast engines, and we illustrated the resumé by 
diagrams of the various arrangements tried from time to time. 
In the diagrams 7 and 8 we gave two forms of direct-acting engine, 
in the first of which the steam cylinder is placed below the blow- 
ing cylinder, while in the second the position of parts is reversed, 
the blowing cylinder being above instead of below. The latter is 
unquestionably the better arrangement for many reasons. The 
condenser can be placed closer to the cylinder; the framing can be 
more compactly arranged; the air cylinder and its valves are more 
accessible; grease and water cannot find entrance to the blowing 
cylinder or valves, &c. Messrs. Claridge, North, and Co., of 
Bilston, have done much to render the direct-acting engine a 
perfect substitute for the old-fashioned and heavy beam engine, 
the defects of which we have already investigated, and by their 
courtesy we are now enabled to place before our readers the accom- 
panying illustrations of one of a pair of blast engines erected by 
the firm at the Stanton Ironworks, near Derby, which have been 
prepared from tracings taken from original drawings. 


e blowing cylinder, placed above the steam cylinder, is 78in. | 





in diameter, the diameter of the steam cylinder is 39in., the | 


stroke of both being 8ft., and the total height of the machine, 


from the lowest part of the fly-wheel rim to the top of the upper | 


valve chamber on the lid of the blowing cylinder, about 54ft. The | 


piston and blowing rod are of the same diameter, 6in. The blowing | 


cylinder is te on girders running across the engine-house, 
and taking a bearing on its side walls, but no part of its weight is 


transmitted to those walls, being all carrried by four cast iron | of about 8Ib. 
columns 22ft. high and about lin. diameter at the base, braced | blast equal to al 


together near their lower ends by a second set of girders, on which 


| 


the steam cylinder is carried. Like the blowing cylinder, the 
steam cylinder is not supported by the walls, but by a second set of 
four columns about 9ft. long, by which the weight and strains of 
the entire apparatus are transmitted to a solid mass of masonry in 
the base of the building. By this arrangement the cost of the 
engine-house is reduced to a minimum, as a mere shell competent 
to protect the machinery from the weather, is all that is required, 
instead of a costly edifice able to resist heavy strains ; the steam 
and blowing cylinders, with their framing, constituting an inde- 
pee structure, deriving none of its support from the side 
walls. 

Between the columns works a cross-head rather over 10ft. long 
between centres, from either end of which descends a simple con- 
necting-rod made of wood plated with iron, 26ft. long. These 
rods lay hold of the crank pins of two cranks, ey one on each 
end of a short shaft carrying two fly-wheels, 18ft. in diameter, by 
which the motion is rendered uniform. The steam and exhaust | 
valves are of the Cornish variety, worked from a plug rod, | 
which is also the air pump rod, as shown in the side ele- | 
vation. The air pump derives its motion from a lever, one 
end of which is carried in rocking links fitted in the wall, 
while the other is coupled directly to the main piston-rod. 
The stroke of the air pump bucket is 4ft. The arrangement 
of the condenser and pump will be understood by a glance at the | 
drawing. The total base area of one engine is 20ft. by 18ft. only. | 
The engines together furnish blast to four furnaces, fitted each | 
with four tuyeres, of 34in. to 3jin. diameter, an average pressure | 
r inch in the steam cylinder giving a pillar of 
ut 341b. per inch. The normal velocity of the | 


engines is about sixteen strokes per minute, There is no feature | 


about the blowing cylinder, which is of the ordinary construction, 
calling for particular comment. 
| It will be seen that in this arrangement Messrs. Claridge, North, 
| and Co., have effectually obviated most of the objections to which 
| beam engines are open, and to which we have al y alluded at 
; some length in our last eee and the ~ dimensions of 
the engines at the Stanton Works prove that the system need not 
| be confined to engines of moderate power. The arrangement is 
| compact, and the conveyance of power from the steam to the blow- 
| ing piston is as direct as possible, and therefore the framing is 
| spared all the strain due to the leverage of a bean. Again, there 
| are two crank pins instead of one, which have nothing to do but 
take up and give out momentum as the pressure in the blowing 
cylinder is greater or less than that in the steam cylinder, accord- 
| ing to the ition of the pistons. In the arrangement given 
| in diagram Fig. 3, in our last impression, we have seen that the 
| strain thrown upon a crank pin was so variable, and when in- 
creased by the leverage of the beam so excessive, that it was 
almost impossible to prevent heating and cutting. In the direct 
' acting engine, on the contrary, not only is there no leverage, but 
two crank pins are provided, and therefore a double surface. The 
strain on each pin is in fact but one-fourth of that to which the 
pin is subjected in No. 3. Again, it is worthy of remark that, 
while in No. 3 the strain is thrown principally on a single shaft 
bearing just behind the crank, it is in the Stanton Works’ engines 
carried by two bearings. Considered in what light we will, it is 
not to be disputed that Messrs. Claridge, North, and Co., have 
succeeded in greatly improving upon older forms of blast engines, 
and we believe we may add that the results obtained from these 
engines are exceedingly satisfactory in every respect, 
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TO CORRESPONDENTS. 

Nortoz.—A Srrcrat Eprrion Pigg ENGINEER is published for 
Forgien CIRCULATION. is edition, printed upon pap 
pry camming? a the puree will pass through the foreign 

offices at charge of a single postage. 

+7 beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 


us to go to press at an early hour of the morning of 
publication Adverti to ion, must be de- 
ivered at the Engineer Office seven o'clock on the Thursday 
evening of each week; any received that time must neces- 
sarily stand over till the following ; 
*,* We cannot to return naa 
must, therefi our copies. 
(Scarboro’).—J. Hall Dare, Esq., Hi ,. London. 


ts not novel. 

Disc ENGINES.—A letter lies at our office for a correspondent who addressed us on 
this subject last week. , 

P. L. 8.— Many thanks for your offer, which we have communicated to the author 
of the papers in question. : : 

O. J. (Orange Ville).— You should submit your design to the Aeronautical Society, 
F. , Esq., ‘ary. Address Society qf Arts, John-street, Adelphi. 
INQUIRER.— The effect of shaping paddles as you propose would be to enormously 
increase the back-water raised by the wheel, and of course the injurious resis- 


tance, 
M. B. A, (Glasgow).— Address a note to the author, under cover to James Forrest, 
Esq., Secretary to the Institution of Civil Engineers, Great George-street, West- 


ASPIRANT.—Jf you can bring any little interest to bear with a district locomotive 
superintendent you may easily enough obtain the post you require. You cannot, 
we think, du much better. ‘ 

E. 0. H.—The photograph shows a very excellent system of armour plating, but 

oS Oe © tet, ee ly in 
those parts where have adopted mers’ b 
5 TTkb Gusotarday as Is the figures to which you refer was caused 

by istake on the part of the engraver, not discovered until it was too late. 

We shall endeavour to procure for you the dimensions you require. 

W. A. (Thorwood).— We do not see ‘how such a boiler as you propose could be 

caulked, and, as the plates would not take the strain equally, the boiler 
might give way in detail, just as a rope will break strand after strand, 

A YOUNG ENGINEER.— You cannot possibly do better than take six months ona 
Joot-plate; you will thus acquire invaluable information as to the tical 
working of the locomotive and the defects and advantages of different systems of 


construction. 

ITALICUS.—Major Adelskold, who has constructed nearly all the narrow-gauge 
lines in Sweden and Norway, has a report on them tn progress which we hope to 
see made public in a short time, There is very little reliable information to be 
had on the subject out of Sweden at present. . 

A.—If you will go carefully over your diagrams we think you will find that an 
engine could not be coupled as you propose, as even at half stroke the length of 
the coupling will be virtually shorter than when the piston is at one end of the 
cylinder, because of the angles made by the connecting rods. 

AN AMATEUR.— Make your boiler ~stack shape, 2iin. high, with an internal 
Jire-box vin, diameter and Yin. high; diameter of boiler, \4in. or 15in.; one 
2} or 3in, flue, rising vertically through the top ; chimney a little larger diameter, 
5ft. or 6ft. high. you di: the. waste steam from the engine into the 

funnel, and use good coal, the boiler ought to make plenty of steam for your pur- 

pose. 
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RICE-HUSKING MACHINES, 
(To the Editor of The Engineer.) 
S§tm,—Can you inform us the maker’s name of machines for taking the husk 
off rice? If you can, we shall feel particularly obliged. 


October 17th, 1866, W. AND SONS. 





PROFESSIONAL FEES. 
(To the Editor of The Engineer.) 

8IR,—Will you, through the medium of your correspondence column, assist 
me in procuring some specific information as to civil engineers’ fees? I am 
aware that a professional man may set any value on his services so long as he 
makes a bond fide stipulation beforehand. But supposing him to be called 
away without any p arrang or to be subp to give evidencein 
a court of justice, what claim can he make in law and recover as his minimum 

day’s charge ? ; 
This is a matter regarding which, I believe, accurate information is wanting, 
and if you will kindly assist me I have no doubt you will confer ap equal had 








on others who are in doubt. ° . 
QUICK-RUNNING ENGINES, 
(To the Editor of The Engineer) 

StR,—In answer to the inquiry of your correspondent “8. K.,” relative to the 
28in. high-speed engines, which I gave a description of in my last communica- 
tion, I beg leave to inform him that I intend visiting the works where they are 
in operation in a day or two, and will attach the indicator, and send you copies 
of the diagrams. At the same time I will learn the quantity of fuel burnt 
under the four boilers in a turn of twelve hours, and such other information 
respecting them as may be deemed useful. PISTON SPEED, 

ROTATORY ENGINES. 
(To the Editor of The Engineer.) 

§1Rn,—I regret that I cannot accept Mr. Hali’s courteous invitation either to 
inspect the specification of his patent, or to refer him to any of the patents 
taken out by Lord Dundonald; my business engagements deprive me of time 
and opportunity to visit that nouse of red tape and mystery— the Patent-office. 
1 can only speak from memory and practical knowledge of the Dundonald 
engines, such knowledge having been acquired during the time that I was 
engaged assisting in the jon of them at Messrs. Bramah and Robin- 
son's, where they were built. ‘These engines were packed in precisely the same 
manner as Mr. Hall's, i.e, with a groove planed in the piston in a live parallel 
with its axis, and the ends of the piston were also packed with annular rings, 
the packing being kept up to its bearing by springs, in the same manner us 
described by Mr. Hall. I admit that the abutment slide is new to me, and I 
admire it; at the same time I cannot see how the engine can be reversed. Will 
Mr. Hall be kind enough to explain this, and in return I will send a sketch of 
Lord Dundonald’s method of reversing. If it will be of any service to him I 
shaJl be happy also to answer any questions he may favour me by asking. 

10, Arthur-terrace, Queen’s-road, Bermondsey, J, P. GALLON, 


WINDING ENGINES. 
(To the Editor of The Engineer. 

$1m,—In your notices to correspondents I observed “ R. M. K.” has come 
across the same little difficulty I hadafew months ago, where two seams of coal 
were to be wrought in the same pit, and the drums for both tows to be on the 
same shaft—wanted, the proper diameter of each drum for a given number of 
revolutions. The drums were of that form where the rope is coiled, one coil 
above another. I found out the following simple rule, which applied very well. 

To find diameter of first drum, given the length of tow to be coiled, and the 
number of revolutions required to coil it.—Rule: Find the diameter equivalent 
to a circumference of the length of the tow, and divide by the given number 
of revolutions, and subtract the depth of the ring made by the rope round the 
dram (that is, the given number of uti ltiplied by the thick of 
Tope), which will give diameter of drum required. 














Example,—A tow is 120ft. long, and to be coiled in twelve revolutions of 
shaft. Kequired diameter of drum, rope being lin. thick. 
Const. Mean dia. of tow Diameter 


on drum. of drum, 
mace = 3°1831 feet — (12 X lin.) = 2°1831. 
Having found diameter for first drum, of course the same rule applies to the 
gg with the same number of revolutions, but with a longer or a shorter 


I hope the above may be of use to your correspondent, ‘‘R. M. K.” 
21, Castle-street, Edinburgh, 12th Oct., 1866. JOHN STRAIN, C.E. 


MEETING NEXT WEEK. 
CIVIL AND MECHANICAL ENGINEERS’ SOCiETY.—Wednesday, 24th inst., at 
eight p.m.: ** On the Principles of Construction of the Paris Exhibition,’ by 
C. Ormsby Burge, A.1.C.E. 
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THE OFFICIAL TRIALS OF STEAM COALS, 


Ar each of the large Admiralty dockyards in this 
country experimental trials of all descriptions of steam 
coals have been carried on for a number of years. The 
results of the experiments at Woolwich and Portsmouth, 
extending over the last twenty years, from 1847 to 1866 
inclusively, have been published, in ‘the course of the last 
eight years, in four several returns, the figures contained 
in which, without laying an undue value on them, are well 
worth a brief notice. The first of these returns was 
ordered to be printed by the House of Commons in 1858, 
and to be reprinted in 1862 (parliamentary paper No. 204 
of the latter year); the next is dated 1863 (No. 79); the 
third 1865 (No. 365); and the last was lately issued in this 
year (No. 440, 1866), the first trial being noted down in 
July, 1847, and the last in March this year. 

The leading idea regulating these trials is, we suppose, to 
assimilate them as much as is possible—with due regard to 
the convenience of the dockyard ofticials—to the conditions 
of a boiler on board ship. ‘The apparatus used at Wool- 
wich, hence, simply consists of an ordinary marine ‘boiler, 
but fed with well or river water. It is provided with a 
tall pipe, out of which the steam escapes direct into the 
atmosphere. On the top of the boiler is a tank containing 
exactly 1,000 lb. of water. This is fitted with a long 
glass gauge for telling the changes of level as the water 
gets boiled off, as also with a small overflow pipe for 
regulating its filling to the determinate level. he tank 
communicates through a feed valve with the boiler, on 
opening which, by means of a hand-wheel, the water 
runs down into .it by gravity. The spindle of the 
stop valve is in communication with a simple counter, 
the indicator of which moves forward a point for 
each tank-full that is let into the boiler. The coal to 
be burnt is of course accurately weighed, as are also 
the resulting ashes, clinkers, and sdmetimes the soot. In 
the tables published. in the sessional returns, after stating 
the name of the coal, with the place from which it was 
sent, are given:—l, The number of trials from which 
the average results were deduced; 2, the number of 
poundsof water evaporated to 1 lb. of coal consumed, calcu- 
lated from 100 deg. constant temperature of the feed-water; 
3, the number ot cubic feet otf water, reckoned in the 
same way; 4, the percentage of clinkers; 5, the per- 
centage of ash; 6, the percentage of both clinkers 
and ash; 7, the description of smoke evolved. The 
different coals tried are divided into three classes :— 
First, Welsh coals; second, north coal; and third, “ experi- 
mental ” coal, or coal “ not in contract at the time of trial.” 
The number of trials made. for each separate coal vary 
from one to over fifty. We understand that the quantities 
burnt average about 12 cwt. to each experiment, though 
this is not stated in the sessional returns. 

Taking the Woolwich trials; which ‘are the most nume- 
rous, the following are the highest:and lowest values of 
each kind of coal for each series of years, estimated from 
the pounds of water evaporated per 1 lb. of fuel consumed, 
calculated from 100 deg. constant temperature of the feed 
water. The trials at Woolwich Dockyard, from 1847 to 
1848, gave, with Welsh coal, from 7°91 1b. to 10°03 1b. 
The ave of a total number of eight trials was 9°51 lb. 
Only two kinds of North Country coal were tried, evaporat- 
ing from 8 lb. to 8°94lb. Inthe experiments from 1848 to 
1852, Welsh evaporated 7°66 lb. to 9°37 Ib.; an average of 
130 trials, 8°3 lb. ;. North Country, 6°11 lb. to 9°49 lb.— 
average of 150, 8°0lb. Some anthracite evaporated as 
much as 9°58 lb. of water. The results of the trials from 
1852 to 1858 were, with Welsh coal, 7°27 lb. to 9°56 1b.; 
and an average of 96 trials, 8°37 lb.; North Country, 6°71 lb. 
to 9°46 lb.—average of 185 trials, 8°441b. Some coal from St. 
Domingo (probably much injured on the voyage) only 
evaporated 1°29lb. Jn 1858 to 1862, the Welsh coals tried 
evaporated 8°25 lb, to 9°59 lb.—the average of 50 trials was 
9°17 1b.; North Country coal, 8lb. to 8°41 lb.—average of 
108 trials, 8°18 lb, Amongst the “experimental coals,” or 
coals “ not in contract at time at trial,” was some patent fuel 
of Covill and Co., evaporating an average of 9°22 lb.; and 
some of Warlick’s patent fuel, evaporating 91b. of water 
per pound of fuel. From 1862 to 1865, Welsh coals are 
put down at from 8°83 Ib. to 9°66 lb.—average of 33 trials, 
8°9lb.; North Country coal, 7°9 lb, to 8°24 1b.—average of 
61 trials, 8°08 lb, In the course of the experiments in 
1865 and 1866 Welsh coals made from 8:1 lb. to 9°9 lb.— 
average of 15 trials, 9°08 lb.; North Country, 8°12 lb. 
to 9°21 lb.—average of 23 trials, 8°62 lb. Adding up the 
results of the nineteen years we find that the highest and 
lowest values, and the average of all the trials, were 
respectively :—Welsh coal, 7°27 Ib. to 10°03 lb., with an 
average of 8°89 lb.; North Country, 6°11 lb. to 9°49 lb.— 
average, 83 lb. Amongst the experimental coals tried 
were some from Borneo, from Formosa, Chili, Singapore, 
Tasmania, New Zealand, and other places, besides a great 
number of the different patent fuels. “Cardiff com- 
pressed steam coal,” when tried this year, gave, on an 
average of four trials, 9°47 lb. of water per 1 Ib., 
with a percentage of clinker and ash of 8°23, and 
with “rather light smoke.” Ten trials of some coal 
from Nelson, New Zealand, were made, Notwithstanding 
that the voyage must necessarily have somewhat damaged 
these coals, one of them gave the very high average of 
9°9 lb. of water evaporated per 11b., with only 3°37 per- 
centage of both clinker and ash. The lowest result was 
9lb. of water per 11b. of coal, with 4°85 percentage of 
clinker and ash. The first description was found to cake in 
burning, making “a hollow fire,” and “forming a small 
“quantity of light clinkers that did not adhere to the 
“bars.” <A considerable quantity of white ash u 
the chimney, leaving a dark grey sandy kind of dust in the 
tubes and fire-box. The smoke was “small in quantity,” 
but the “coal is tender and likely to break small on being 
“ removed from ship to ship.” Another kind of “ Nelson 





“New Zealand” was more like the Hartley North of 
ees coal, and it gave off a black smoke. No stoking 
tool was used with such a low percentage of clinker as from 
0°37 to 091. “Nothing seems to be required beyond 
“ turning the coals in the fires, and the quantity of ash and 
"7 — is not greater than that of the North of England 
“ coal 

Of course little scientific value could be claimed for these 
experiments, but, carefully conducted, a full publication of 
all the conditions besides the results of the trials ought to 
be of great practical value. It is needless to say that what 
is given in these returns is insufficient. A reader has to 
guess at the temperatures of the feed-water—a most impor- 
tant item, ~ Again, amongst the further particulars that 
ought to be given are evidently the duration of time of each 
experiment; the average amount of coal put on at each 
operation of stoking ; and the amount of water per hour 
evaporated per square foot of grate surface. These further 
details would of course tly raise the value of the 
returns beyond that deducible from the mere juxta-position 
of their figures. 


INDIA-RUBBER BUFFERS. 


Tue earlier railway carriages were constructed with solid 
projecting blocks or “bumpers,” but the discomfort thus 
caused to the ngers soon led to their being made 
movable, in order to abut against a spring of some kind. 
The springs, or rather cushions, of old-fashioned buffers 
used to be commonly made of cotton waste or flax, or felt 
washers squeezed into a hooped casing of thick leather 
fixed on a circular piece of plate either screwed or bolted 
on the buffer beam. At a somewhat later period, we believe, 
curled horse-hair was employed to stuff the casing. 

With the increasing weights and speeds of trains these 
means of obtaining, so to say, an elastic connection between 
the carriages became ineffectual, and regular springs had to 
be adopted. Of all the different materials used for buffing 
and draw-springs those of india-rubber give the most 
satisfaction. The common steel springs when used for 
buffers are very liable to get rusty between the plates, 
causing an unpleasant grinding action between them. 
The same is to be said, though to a much less extent, about 
Mr. Baillie’s ingenious spiral volute spring, and the imita- 
tions of this spring produced by Brown and Co., and 
others. Perhaps no steel spring has been made to produce 
such good results in buffing as india-rubber, at least as 
regards the diminution in nuniber and amount of un- 
pleasant shocks to those travelling inside the carriages. 
It has also been occasionally employed for engine and 
tender springs, but without good results, as a constant 
load on india-rubber injures its fibre, and drives out its elas- 
ticity, sooner than intermittent compressive actions, On the 
other hand, the annular india-rubber pads, as generally used, 
are liable to split up radially, more especially if the caout- 
chouc has been too much adulterated with black-lead. In 
fact, an excellent test for good and pure india-rubber is to 
try whether it will float—a plan adoptetl by a firm univer- 
sally noted for their manufacture of good india-rubber 
buffers. The most important drawback to the use of 
india-rubber for buffers is,. however, its expense—3s. 6d. 
to 4s. per pound, vulcanised—and the addition of black- 
lead, however much it may reduce first cost, only dispro- 
portionately increases the cost of maintenance. 

The subject is in so far additionally interesting, as under 
the term buffer may really be included several other appli- 
cations of what is mechanically almost the same thing. 
Such are india-rubber draw-springs ; the small deep rings 
sometimes placed on the a of “grasshopper” bearing 
springs ; the “ compressers” used for taking up the recoil 
of heavy ordnance, and other similar instances. 

The first inventor who thought of utilising the elasticity 
of india-rubber for carriage springs seems to have been 
H. C, Lacy, who, in 1826 (No. 5423), patented, for car- 
riage springs, a square case, containing “ cubical blocks of 
“india-rubber, kept asunder by projections or -partition 
“ plates;” and affording sufficient room for the india-rubber 
to expand laterally when pressed upon by the weight of the 
body of the vehicle. Mr. W. Coles Fuller was the first to 
patent (No. 10,894, a.D. 1845) the application of india-rubber 
springs to railway carriages, His caoutchouc discs for car- 
riage buffers, 5in. diameter and from fin. to 3in. in thick- 
ness, were strung on rods with thin metal disc placed 
between them “as a support.” In these metal discs were 
to be made “small holes with rough edges,” “which, by 
“holding on to the india-rubber discs, will be sufficient to 
“keep them from slipping down out of their places” against 
the central rod. The most successful and widely-spread 
of all the india-rubber buffers is, however, that patented 
by Mr. Charles De Bergue, C.E., and the first patent for 
which (No. 11815, A.D. 1847) is now, of course, expired, 
after having been very successfully worked in England, 
France, and other countries. It may be defined as con- 
sisting rather in a thorough constructive elaboration and 
carrying out the idea of using “alternate discs of india- 
rubber and thin plates of metal” than in astriking novelty 
in design. The separating or supporting plates of metal 
between the india-rubber discs are “ made with rims on 
“each side of their inner edges, for the purpose of keeping 
“every part of the elastic ring at equal distances from the 
“buffer rod.” Mr. De Bergue also carried out in his buffers 
such further improvements as (No. 12013, a.p, 1848), 
“making the conical centres of the separating plates of 
“soft metal, cast ina mould.” Altogether, up to the pre- 
sent, no india-rubber buffer has proved more successful 
than Mr. De Bergue’s. 

Other forms for the [annular pads have, of course, been 
brought forward with more or less success, and it would 
seem that almost every shape has been tried. Mr. G. 
Spencer, a noted india-rubber buffer patentee, instead of 
making the rings cylindrical, forms them (No. 13951, 
A.D. 1852) “so as to obtain a lateral resisting power from 
“a confining cylinder in which they are placed;” and 
more especially he gives the india-rubber rings “a 
“ truncated cone shape.” ‘This is a form of india-rubber 
buffer that has got into considerable in spite of its 
requiring a good deal of material. Ata period Mr. 
G. Spencer also provisionally protected (No. 613, 4.D. 
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1861) the idea of making the usual “supporting plates ” 
of such a size as not to allow them “to ac ond beyond the 
“ outside of the india-rubber rings;’ by which the rubber 
“is less strained.” He also of the use of support- 
ing plates in combination “with J. E. Coleman’s patent 
“ rings for confining the india-rubber.” The nt here 
alluded to is No. 14193, a.v. 1852, The inventor gave 
gaate stiffness to the elastic cylinder of the india-rubber 

uffer, gy ng | it “expanding too far laterally by 
“encircling it with two metal rings.” An objection to 
the ordinary cylindrical india-rubber pad is, that under 
the com — ve load it bulges out very considerably at the 
centre of its length. An Austrian engineer, M. en- 
hofer, corrected this defect by making the india-rubber 
pads in the form of cylinders having a greater diameter at 
the two ends than in the middle. The English patent 
for the contrivance was taken out as a communi- 
cation by Mr. G. Richardson (No. 2684, a.p. 1855). 
With somewhat similar intentions H. L. Corlett (No. 8, 
A.D. 1854) perforates “with a number of holes” the 
cylinder of india-rubber, and in the “direction of the 
“spring’s action.” Messrs. W. Hooper, J. Fry, and 
George Nasmyth (No. 2893, a.p. 1856) obtain the required 
elasticity by compressing india-rubber tubes, cylinders, 
rings, or spheres, in the direction of their diameter—or 
transversely to the ordinary way in which the cylindrical 
india-rubber pad is ordinarily worked. At a later period 
Mr. W. Hooper proposed (No, 412, a.p. 1858) to mould 
india-rubber springs with projecting dovetail sides, in 
order to fix it into a recess, such as in’a buffer plank, “ of a 
“ corresponding form.” The india-rubber is either in the 
form of a single block or a succession of blocks. Mr. 
T. J. Pitman, of New York (No, 724, a.p. 1859), forms 
the india-rubber in the shape of a cone, or series of cones, 
fitting one within the other, with their apices turned from 
the buffer head. The exterior cone is fitted into a housing; 
and into the inside hollow cone, as into a sheath, is fitted 
a coniform plunger, with a flange also to rest upon. 
Mr. A. Leighton proposes (No. 1014, a.p., 1861) a ball of 
india-rubber in an iron box, the capacity of which is 
“capable of being reduced upon receiving pressure.” Mr. 
A. B. Ibbotson (No. 2854, A.p., 1859) makes a spring for 
both buffers and draw springs at both ends of the carriage 
by uniting each end of, say, a common buffer by a flanged 
iron collar, and placing the whole inside a case. An aper- 
ture is formed in both ends of the case, and a shaft is 
passed through the case, collars, and india-rubber rings. 
{nto this shaft two slots are formed, so that a key may be 
driven through each of the flanged collars passed through 
the furthest end of the slots. When the buffer heads or 
draw bar hooks are united to both ends of this shaft, the 
spring acts for both ends of the carriage. 

The combination of steel with india-rubber is a suffi- 
ciently obvious idea for a means of correcting the defects 
peculiar to both materials for butting purposes, But 
though several attempts have been made, we do not at 
present know one in successful operation—unless the use 
of an annular pad on each end of a laminated spring could 
come under this category. Mr. P. R. Hodge was the first 
(No. 14018, A.D., 1852) to apply above the end bolts of 
plate or grasshopper springs small rings of india-rubber. 
‘Lhey are now used on the South Western, the London and 
North-Western, and other lines ; the plan being found to 
greatly save the steel spring. Mr. Newton, of course asa 
communication, (No, 371, A.D., 1856) combines with the 
volute steel spring “a conical block of india-rubber, placed 
“under the spiral edge of the coiled spring ”—in fact, in the 
conical hollow at the base. Mr, Moulton (No. 62, a.v. 
1861) embeds steel spiral springs “into the mass of the 
“india-rubber during its formation, and before its being 
cured,” 

In encircling the india-rubber pad with metallic rings, 
in imitation of the props over the old leather cushion, 
Mr. J. E. Coleman (1852) gave the first idea for a combi- 
nation of steel and rubber. In a similar way he claimed, 
in the same patent (No. 14193), the “mode of constructing 
“ butiers” “with hollow elastic india-rubber” “cylinders 
“ containing air, or air and water.” ‘This is also a direction 
for improvement which has been considerably worked out. 
M. J. L. Tenting, a French engineer, provisionally pro- 
visionally protected, in 1857 (No, 947), exactly the same 
contrivance, which he afterwards completely patented in 
1859 (No. 2307), He takes an india-rubber air cushion 
and places it into the ordinary buffer cylinder, “such bag 
“ bemg surrounded by a movable metallic ring.” Amongst 
the india-rubber pneumatic buffers is that of Mr. £. 
Lindner, now a noted inventor of breechloading small 
arms. He (No, 2404, a.p, 1864) “surrounds metal springs 
“ by a liquid enclosed in a box;” and also “ introduces 
“into the liquid contained in the box” “one or more bags 
“or cases of india-rubber” “filled with air.” With 
any slight rupture, and consequent escape of air, the 
cushion would of course become useless, Altogether 
his plans seem to us very complicated and unpractical. 
‘The last form of india-rubber pneumatic buffer is a highly 
ingenious one, invented by Mr. Louis Sterne (No. 294, 
A.D. 1866). It has been tried for several weeks on the 
South Western and Great Western Railways, Externally, 
the butler spring looks very much like one of the ordinary 
kind; but, in the first place, the separating or supporting 
plates, which are of gun metal or ebonite, are solidly jointed 
to the discs “during the process of vulcanisation or other- 
“ wise,” before the curing process, By what exact means 
this is done we do not know, but we understand that the 
metallic and india-rubber discs are brougut into juxta- 
position in the process of “curing.” In the next place 
each of the india-rubber rings is hollow, as are also all the 
separating dises except the two outer ones. A considerable 
volume of air is thus enclosed, thereby obtaining a sort of 
combination of the ordinary india-rubber butfer with the 
pneumatic principle. It will be seen that, by firmly 
uniting the india-rubber rings to those of metal, there is 
no friction on the surface of the india-rubber, and hence 


less liability to its texture being injured, A saving in first 


cost is also obtained, as the buffing action.of the enclosed 
air is evidently got for next to nothing, 





WATERLOO BRIDGE versus WESTMINSTER. 


THE substitution of one material for another, the aban- 
donment of old forms of construction in favour of those 
more modern and scientific, and the invention of machines 
whose principle was almost previously ignored, are inevit- 
able accompaniments of the progress of the age. They 
are, also, undoubtedly partly due to that love of variety and 
incessant change, that craving r something new in 
whatever form it may develope itself, which is deeply im- 
planted in the human breast, and exemplifies the words of the 
old ballad, “ to one thing constant never.” However omni- 
potent these causes may be in the production of the effects 
alluded to, it is by no means a necessary inference that 
they are always justifiable. Whenever an old and well- 
tried material is discarded, and a new and comparatively 
untried one substituted in its place, the change is only 
warrantable upon the fulfilment of one of two conditions. 
The new material must either possess merits equivalent to 
those of its predecessor, or its deficiencies in some points 
must be counterbalanced by superior advantages in others. 
Speaking mathematically, if we were to equate their 
relative advantages, the solution of the equation ought to 
attach the sign plus to the quantity or function represent- 
ing the former. If, on the contrary, the sign minus was 
the result of the elimination, it would be indisputable proof 
that in that particular instance an unwise and injudicious 
selection had been made. 

An incident occurred some weeks since almost warranting 
our belief that this grave error has been committed in the 
selection of the material for two of our metropolitan 
bridges. In order to convey a large crank-shaft for H.M.’s 
steamer Hercules from Camden station to Greenwich, it 
was necessary to take it across the ‘Thames. Westminster 
Bridge was decidedly the “route,” but the authorities, 
fearful of the consequences, refused to allow the passage 
to take place, and declared the bridge, for that particular 
purpose, to be éerre defendue. What was to be done? In 
common with ourselves, the French have a proverb, “ La 
“* prospereté nous fuit des amis, mais Cadversité les éprowve,” 
and so it proved. When it was found that Westminster 
Bridge was unable to meet the emergency, recourse was 
had to its often despised neighbour at Waterloo. The 
handsome iron bridge, with its fanciful curve “ parallel 
*“‘ with an ellipse,” its slender piers in harmony with St. 
Stephens, its facilities for light and Aeavy (!) trattic, and 
its broad and ample accommodation for foot passengers, 
like a false friend, failed in the hour of need, while 
aid and assistance was afforded by its superseded 
and older rival, a bridge of: stone. Even so. The owners, 
whoever they are, of Waterloo Bridge, after due consul- 
tation, come to the conclusion, and thus evinced their 
sagacity, that their bridge was not afraid of any weight 
that could come upon it, much less of so paltry a load as 
forty-five tons. Were we endowed with the same intense 
love of ideality as the ancients ; were we in the habit of dedi- 
cating our bridges to some titular saint or patron divinity ; 
one might imagine the smile of scorn and derision the 
presiding genius of Rennie’s masterpiece would have in- 
dulged im while bearing almost unconsciously a burden 
which his favoured rival could not undergo without the 
unpleasant contingency of breaking his back. We can 
scarcely credit that the result of Mr. Page’s labour is to give 
us a bridge so handsome and so useless, as the circumstance 
related would tend to establish, We are not in possession 
of all the information we couid wish, but we have quite 
suflicient for our purpose. ‘The shaft, lorry and all, weighed 
about forty-five tons, that is, let us say, eleven tons on 
each wheel, On this assumption, supposing the weight 
to be greater than the bridge could bear, it might be 
injuriously affected in three different parts, ‘Lhe roadway 
is carried upon wrought iron buckled plates; there are, 
moreover, cross-beams carrying these, and resting, in their 
vurn, upon the main ribs of the bridge. At the centre of 
the bridge, where we shall consider the effect of this load 
of forty-tive tons, wrought iron girders or ribs replace 
those ot cast iron which are used im the haunches and at 
the springings. . The main ribs under the roadway are five 
feetapart. t is clear, therefore, that a greater weight than 
eleven tons could not come upon any one of the buckled 
plates, their dimensions being 7ft. long by 4ft. broad; or 
upon any one of the cross girders, since their span is only 5ft. 
It is true that a weight of twenty-two tons altogether 
would be imposed upon one of the main ribs, but it will be 
quite sufficient to demonstrate that if it will bear eleven 
tons at one place the sectional area will be amply sufficient 
to bear the other eleven at another point. 

When it was determined that buckled plates were to be 
used in this bridge by Mr. Page, who had also employed 
them in his suspension bridge at Battersea with complete 
success, several were submitted to a load of over seventeen 
tons each, and this weight was, moreover, kept on them for a 
whole week. On the removal of this test @ Poutrance, 
there was not the slightest sign of a permanent set, or, 1D. 
fact, anything to bear evidence of the great pressure 
undergone. And yet, in spite of this, there was a refusal 
to load these plates, for barely a second of time, with only 
two-thirds ot the weight which, after remaining a week 
upon one of them, produced no perceptible etfect. We do 
not know the exact length of the trolly conveying the 
shaft, but the distance of the wheel base must, in 
any case, have exceeded 7ft., and was probably nearer 
l2tt. or 14ft., so that no greater weight than what we 
have assumed could have been placed upon the plate. 
Now for the cross girders. ‘Their average depth—for it 
varies with theirrelative positions—may be taken at 1ft. 6in., 
and their span at 5ft., almost nothing. The strain brought 
upon one of thei, supposing the wheel to be exactly over 
the centre, would not be five tons. They are proportioned 
to bear at least five or six times this strain. ‘The greatest 
span of one of the wrought iron ribs is 52ft., and its depth 
zsin. With these dimensions it will be found that the 
strain brought by the passage of the shaft will not amount 
to more than about one-seventh of the actual breaking 
weight. We have considered the load to act as a dead 
load, and not as a movable one, for the following reasons ; 


In the first place, the velocity would be so exceedingly 
small as not to give rise to any vibration, or tend to bring 
into play an impactive or percussive force. Secondly, any 
vibration that might be occasioned would be al 
absorbed in the mass of the bridge itself; its large pro- 
portions would endue it with an amount of vis inertia 
more than adequate to compensate for the little difference 
between the load in its transit and one absolutely at rest. 
The statement has been put forward, by a writer on the 
subject, that “the strength of the whole mass is made 
“ equal to about thirty times the amount of strain which 
“ the ordinary run of metropolitan tratlic can ever place 
“upon it.” After what we have mentioned, it reads 
rather paradoxical, and no less amusing, in the same author, 
that “the arches, therefore, have been designed with 
“ crowns of rs iron boiler plate of immense strength 
“ and stiffness.” In the face of the tender anxiety recently 
manifested for the structure, we confess we look in vain 
for even an approach to this “immense strength and 
“ stiffness.” 

For bridges similar to London and Waterloo to be too 
narrow and incapable of accommodating the general traffic, 
as the former certainly is, and as in all probability the latter 
would be were the toll removed, is a very venial matter ; 
but, fora new bridge, designed and erected with the view of 
not only meeting all present but even future contingencies, 
to fail in so signal a manner would be unpardonable. The 
two facts that Westminster Bridge is designed to carry, 
without absolutely giving way, a load equal to about thirty 
times the greatest weight that ordinary traffic can bring 
upon it, and that the authorities were afraid of injurious 
results attending the transit of a trolly loaded as described, 
are irreconcilable. One of two conclusions is obvious : 
either the statement respecting the strength of the bridge 
is fallacious, or the refusal to allow the load to pass is an 
example of groundless pusillanimity. For the reasons we 
have afforded we are convinced the load might have been 
permitted to cross with perfect impunity, and are content 
to draw the charitable conclusion that the persons applied 
to were not in possession of either sufficient information 
or sufficient ability to determine the matter professionally. 
In that case, and in the absence of reliable authority, they 
acted very wisely for themselves, but not so wisely for the 
interests of the public, who will be rather startled to find 
that iron bridges are so much inferior in strength and 
solidity to the older stone ones. It is to be hoped that 
new Blackfriars Bridge, which is also an iron structure, 
will, when completed, not be afraid to take any load that 
may be brought upon it. Its greatest span is 55ft. more than 
that of Westminster Bridge, and it is wholly of wrought 
iron, a material not possessing powers of resistance to 
compression to the same extent as cast iron. The latter 
material forms the greater portion of the ribs in West- 
minster Bridge, and is per se the proper material for the 
arch form in the same manner that wrought iron is most 
suitable for the suspension principle. Between the two, or 
in any combinations of them, they may be employed with 
various degrees of successandeconomy., One circumstance 
is abundantly manifest: if our iron bridges over the 
Thames, present and future, will not carry a load of thirty- 
four tons without fear of dangerous results, the sooner we 
return to the ancien régime the better. There is very little 
doubt, that had the same attention and skill been bestowed 
upon the stone arch that has, within the last few years, 
been lavished upon iron structures, it would have been 
quite possible to construct them in a manner rendering 
them equally suitable for the localities and purposes of 
their iron rivals, The stone arch may be said to have died 
out so soon as the value of real scientific principles and the 
theory of its construction became known—just at the 
moment when it might. have been really constructed with 
advantage. Instead, however, of the fruits of the know- 
ledge bemg applied to its improvement and advancement, 
they were all bestowed in another direction. It was re- 
garded as obsolete and antiquated, and, judging from the 
professional taste of the age, in a few years we shall not 
have either an architect or an engineer who will be able 
to build a stone bridge worthy of the name. 





New Prosects.—We have reason to believe that, owing to 
various causes, the number of railway bills which will be depo- 
sited in the House in the approaching parliamentary session will 
bear no comparison with the number of railway bills deposited , 
last year and many years preceding. The present year will form a 
gap in railway engineering, as far as the promotion of new schemes 
is concerned; but there will be a great number of miscellaneous 
bills (gas, water, harbour, &c.). Amongst works coming under 
the latter head, we learn that a scheme is on foot for constructing 
harbours and docks at several places along the English and Welsh 
coast which at present are not provided with any. The company 
intending to carry out this undertaking will apply, we believe, this 
year to Parliasaent to obtain the necessary powers, and we under- 
stand that Government is favourably disposed towards the project. 
The engineers to this proposed undertaking, which will be appa- 
rently one of iderable gnitude, are Messrs. Ordish and 
Le Fevre, of Westminster. 

ANcIENT MortTaR v. MODERN.— We have a letter in the last 
number of the Builder wherein the writer very justly calls ‘‘ the 
modern compound, termed mortar, a mockery and delusion.” 
This could not be said of a mortar known to the ancient builders, 
composed of lime, sand, and pulverised bricks. I have found this 
compound in many ancient buildings that have stood for ages. 
The boundary-wall of Pevensey Castle, in Sussex, was built of a 
mortar composed of the same materials, and it is almost impossible 
to separate the masses of masonry that have fallen. The aqueduct 
of Nismes, built by the Romans, was coated on the inside with a 
mortar composed of the same materials, and it is now equal to the 
hardest stone, after its exposure to the action of water and the 
atmosphere for over sixteen centuries, The round towers of 
Ireland that have stood over 3,000 years, and are likely to stand as 
many more, were built of similar materials, and some of them 
were built of a concrete or artificial substance resembling bricks, 
and their cohesiveness may be estimated from the fact that in the 
year 1786—7 a powder mill exploded within 24ft. of the base of 
the Clondalkin Tower, when it firmly stood its ground, though 
every other structure within the infiuence was shivered to annihi- 
lation, and extended its violence so far as to shatter the windows 
in some of the streets of Dublin. It would be doing good service 
if you, or some of your numerous readers, would favour us with a 
paper on this subject, giving the analysis of these ancient mortars, 
and how we should be able to make a similar mortar that will not 
crumble to dust in a few years.—Builder, 
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BEETROOT SUGAR MANUFACTURE AND 
MACHINERY. 


No. II. 


Stieut consideration of the nature of beetroot will lead 
the mechanician to conclude that no sort of mill pressure 
will suffice to effect extraction of the juice. In the earliest 
days of this art the roots were boiled, and the pulp subse- 
quently operated on. Contemplating the function of heat 
on sugar generally, and more especially sugar in associa- 
tion with impurities, the reader will be prepared to receive 
the announcement that the treatment in question resulted 
‘in utter failure. An abundance of offensive molasses was 
roduced, but only a small percentage of crystalline sugar. 

e conditions of commercial success absolutely require 
that the root shall be operated upon cold; which treatment 
is now universal in all beet-growing countries, On various 
occasions it has been proposed to grow beetroot for pur- 


poses of extraction in these islands, but more es- 
pecially Ireland. At the time being, the — is 
afloat, wherefore some general points connected with the 


iculture of that root will not be undesirable to mention. 
Under a liberal system of fiscal imports, there is no reason 
why sugar from Irish-grown beets should not be produced 
with advantage; but, as we shall soon explain, license 
must be accorded to the production of alcohol from the 
molasses, in addition to advantages from the anticipated 
equalisation of the sugar duties. Conceding the postulate 
granted that beets for sugar extraction might be grown 
remuneratively in Ireland, we still do not believe that any 
part of the British Isles, and least of all Ireland, would 
stand on equality with Belgium, France, Germany ; or, in 
short, the chief Continental spots of beet growth for sugar- 
producing purposes. It is a fact well known in continen- 
tal beet-growing regions that whenever the roots are 
forced to an extreme size, through the operation of 
moisture, the percentage yield of sugar diminishes; which 
at once explains the ground of our belief. ‘The tendency 
of sugar to disappear under the influence of extreme 
moisture causes the continental grower to be sharply on 
the watch. He draws a root from time to time, presses 
out its juice, and by operations conducted in a laboratory, 
determines when the entire crop should be drawn. This 
done, the general process commences, the particulars of 
which we will now sketch. The first operation is that 
whereby the roots are freed from dirt preparatory to 
crushing. Anybody who has seen potatoes cleansed on 
the large scale for the English market will have a precise 
notion of this process. A sort of squirrel cage being made 
to revolve in a trough of water, the adherent dirt is freed 
by attrition and is then washed away. The next process 
is that of crushing the roots. This, in most factories, is 
accomplished by passing them between cylinders studded 
with iron teeth. The mass is then collected as. soon as 
possible after it has fallen from the rollers and subjected 
to pressure, usually in bags, but occasionally in a manner 
far more ingenious, and which will come under explana- 
tion by and by. Assuming bags to be used—which they 
are in far the larger number of beet sugar establishments— 
the pressure to which they are exposed is sometimes 
hydrostatic, sometimes that effected by screw or lever 
presses. The general result is the evolution of the 
sugar-containing juice, aud of this the more the better. 
An observer looking for the first time upon this juice, 
would be little prepared to credit the large amount of 
impurities which it holds. In general appearance it is 
nearly as limpid as water, and distinctly sweet to the taste. 
Mingfed with that sweetness, however, is an association of 
evil tastes and evil odours. These are the bane of the 
beetroot sugar manufacture, and tax the manufacturer's 
utmost resources to effect removal. 

Before takmg up the thread of operations from this 
point, let us pause to explain the particulars of a very 
ingenious modification of hydrostatic pressure followed at 
Busigny, near Cambrai, but we believe not elsewhere. 
Let the reader imagine an iron drum cylinder tightly 
overlapped with a cylinder of vulcanised rubber, and 
forming the interior of a cylindrical jacket, the exterior 
being another iron drum perforated minutely. Let him 
now assume the jacket to be completed by a transverse 
top-piece and a transverse bottom-piece. The interior 
drum has a communication with a pipe admitting water 
hydrostatically forced ; and it follows that by establishing 
such force the vulcanised rubber cylinder covering will 
expand until it quite fills the area of the jacket and 
presses tight against the outer perforated cylinder. If, 
however, the outside space in the space lying between the 
india-rubber and the outer perforated cylinder be sup- 
posed charged with crushed root, thenit follows that thelatter 
must be visited by whatever hydrostatic force is made to 
operate upon the india-rubber. The functions of the 
external perforations will be obviously that of allowing 
the pressed juice to exude and trickle down. 

In describing the stages of beet sugar manufacture, there 
is the necessity of wandering from mechanics to chemistry, 
and from chemistry to mechanics back again, the two 
being so intimately associated. By whatever variety of 
pressure the juice been extruded it has to undergo a 
— of chemical treatment immediately, otherwise it 
erments. The sugar is then lost more or less completely, and, 
to a proportionate extent, the manufacturer’s design fails, 
By fermentation we do not mean the acetic acid fermenta- 
tion, that variety rarely or never occurring. The lactic 
acid variety of fermentation is far more general; also 
what may be denominated the mannitic fermentation, the 
prominent result of which is the formation of mannite, or 
the sweet principle of manna. Whatever destructive 
change beet juice is allowed to assume is attended by the 
formation and evolution of ammonia, easily recognisable 
by its pungent smell. Now this formation and evolution 
of ammonia is expressive. It attests the nitrogenous 
composition of the juice, for out of a material where 
nitrogen does not exist ammonia cannot come, The ) ead 
cess next to be described is technically known as defeca- 
tion, the intent of which is either to destroy, or to remove 
without destruction, as much as possible of the associated 
impurities, Perhaps no phase of sugar production, whether 





from the beet or other source, has been so much debated, 


and has been the subject of so ts, as defe- 
cation. Lime was first defeca' and notwith- 
standing many and grave objections which attend the 


employment of this material, it stands well to be the last. 
The chemist, operating in his laboratory, can use more 
efficient defecators than lime, but to their employment on 
the large scale there are objections. Unquestionably the 
most powerful ——— = is a eubacetate ; tr M 
or, more properly speaki e subacetates o: , there 
being et i This material operates like ic, but 
unfortunately all soluble compounds of lead are poisonous. 
If the subacetate of lead be used at all, it is imperative that 
every trace of the excess be taken out. Some years ago 
Dr. Scoffern devised a means of accomplishing this by 
injection of sulphurous acid gas. This agent precipitates 
every trace of lead out of a sugar solution holding that 
metal, as was admitted by an adverse chemical commission 
instituted by the British Government in the year 1850. 
Thousands of tons of sugar were, during the years 
1847—50, manufactured by the lead and sulphurous acid 
rocess without one accident: nevertheless a prejudice, 
ostered by the British Government, barred its use. So 
lime—as was just now observed—remains the defecating 
material almost universally employed. To understand the 
force of objections which lie against the use of lime for 
this purpose, it suffices to heat a little of any s 
solution with a little of the alkaline earth, when the 
amount of destruction wrought may be judged of from the 
darkness of colour developed. Gosnieing books which 
treat of the defecation of saccharine juices, we shall find 
it stated that the efficacy of the lime 7 upon the 
neutralisation by it of associated acids. is theory of 
the use of lime is egregiously inaccurate. Were it a mere 
question of acid neutralisation, then evidently carbonate 
of lime or chalk should be equally efficacious with caustic 
lime chemically, and noms | preferable in practice, 
seeing that chalk is, wholly devoid of causticity. The 
sugar extractor, whether operating on beetroot juice, cane 
juice, or any other natural eo is well aware 
that chalk is wholly inefficacious; wherefore some different 
theory of explanation of what must. be sought on 
the chemical changes effected by lime on the associated 
impurities. By contact under heat with this agent the 
seemingly pure and limpid beet — throws up an abun- 
dant scum and down an abundant deposit. e whole 
changes colour, moreover, from water-like transparency to 
one of yellow or light brown. Much of the impurity 
evolved is separated by skimming; but more complete 
removal can only be effected by filtration. This is either 
effectuated through cloth, or else through spent animal 
charcoal—by which is meant animal charcoal that has done 
its work of chemical decoloration, and which can only 
act mechanically until having been subjected to the opera- 
tion of burning, or rather distillation. In some factories 
cloth filtration is employed first, spent charcoal filtration 
afterwards; the juice being subjected between the two to a 
very interesting operation, the particulars of which we 
shall now describe. Reverting to the lime employed, it is 
quite impossible so to apportion this agent that the exact 
portion necessary be added—no less, no more. Practically 
the operator always adds a known excess, and of late 
years the operation has been introduced of removing that 
excess by the precipitating agency of carbonic acid. In 
some factories the carbonic acid is generated by the kiln- 
burning of limestone, and being aspired thence by suction- 
pump motion is blown through the liquid to be operated 
upon by the force of returning piston stroke, Elsewhere 
the plan prevails, as we lately saw it at Busigny, of 
generating carbonic acid by inspiring atmospheric air 
through glowing coke ; the result of which treatment will 
evidently be carbonic acid, carbonic oxide, nitrogen, and 
sulphurous acid: the Jatter proportionate to the amount of 
sulphuroriginally existing in the coke. When this mode of 
carbonic acid generation is adopted, the mixed gases have to 
be washed by passage through a series of iron Woolfe’s 
bottles. By this treatment not only is sulphurous acid 
removed, but any free sulphur likewise that might happen 
to be present, as well as any other solid casualty that in 
the condition of dust might blow over. Necessarily this 
process of carbonic acid injection determines the falling of 
a precipitate ; which being filtered away, we have next to 
trace the juice through certain processes of condensation 
onwards, Although the vacuum pan is used in the greater 
number of beetroot factories, yet the juice is considerably 
concentrated by some process of open-air heating previous 
to vacuum boiling. Whatever. the process of heating may 
be the general point must be regarded of removing the 
vapour as fast as it arises by adequate contact, or better, 
currents of atmospheric air. In the greater number of 
beetroot establish- 
ments this is effected a 
by the device of heat- 
ing under a t, as 
represented by the fol- 
lowing diagram :— 

A represents a metal 
pan surrounded by a 
steam jacket. B is an 
oval aperture for free 
admission of air. Ca 
tap for giving admis- 
sion to the weak juice; 
D another for giving 
exit to the same A 
when concentration 
has been carried suffi- D 
ciently far. 

At Lembecq, near Brussels, and in some factories 
elsewhere, a far more ‘i ious ent is adopted: 
an evaporative instrument being used called the cone 
de . This instrument may be described as a 
truncated conical steam jacket of copper, small and down- 
wards, and having comb-like ci flanges externally, 
as represented in the accom i i The use of 
the latter is to causé the Pe ee ee ae 
close to the copper side, and thus subject itself to the 
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evaporative influence of the latter. The rationale of 
gion for this tees Septet a — 7 cone 
a.cylinder is thus icable. e liquor as 
it descends p pen inside _ outside, 4 y to 
evaporate, and accordingly does evaporate; but as evapo! 
tion proceeds bulk is Tost Now the desideratum bein, 
that each side of the steam jacket shall. 
be covered by an even layer of liquid not 
thicker at one place than at the other, so 
it follows that the conical arrangement as 
described could not be dispensed with, 
having regard to the specified conditions. 
Whatever the device of preliminary pre- 
paration adopted, the intent is the same, 
viz., to reduce the = nth an 2 
specific gravity, to throug 
erage animal charcoal in i 
with maximum bleaching effect. Con- 
siderable difference of opinion prevails 
amongst different manufacturers as to the 
strength or density of sugar solutions on 
which animal c exercises its maxi- 
mum bleaching effect. For our part, we 
believe that a density equivalent to 26 deg. 
on Beaumé’s scale accords with this 
a 
At this point we may ex to pause, 
and offer paacwth Po of pled ered 
almost miraculous change which good 
fresh animal charcoal effects on coloured 
sugar solutions. We simply do not know, 
. nor did we ever meet with anybody 
more favoured than ourselves in this particular. In 
connection with animal charcoal the fact has to be borne 
in mind that the commercial article only contains about 
25 per cent. of real charcoal, the other seventy-five in 


weight being made up rt phosphate of lime, almost exclu- 





sively. of chemical authorities explain the 
function of p of lime as being mecha- 
nical. They say that it merely serves to im to the 
charcoal a great working surface. This explanation we 
hold to be hardly satisfactory, but we are unable to furnish 
a less impeachable hypothesis. 

From the stage of filtering the concentrated juice 
through bleaching animal charcoal onwards the process of 
beetroot sugar manufacture closely resembles the routine 
followed in ordinary sugar refineries; at least, this remark 
applies to most factories that we have seen. At Lembecq, 
however, we witnessed a very remarkable exception. 
There in a beetroot factory the plan was adopted of setting 
the concentrated and bleached juice aside in shallow tanks 
in a very hot apartment, whereby crystals might form 
spontaneously. ‘These were fished out at stated intervals 
by a perforated skimmer, and subjected at once to the 
operation of centrifugal cleansing in a turbine. Being 
cleansed, they were warmed up along with concentra 
and charcoal-filtered liquor in a steat-jacketted copper 

n—the instrument known in refineries by the name of 
Com or sometimes, strangely enough, the “cooler.” From 
this the material was poured into potsor moulds, after the ordi- 
nary manner of sugar refineries, and, finally, was cleansed, 
or finally drained, by centrifugal force, in amostextraordinary 
machine that we shall by and by describe. For the present 
we have to treat of a general case—to describe what 
happens in ordinary retineries. The saccharine material, 
partly grain, ly syrup, having been transferred to pots 
or moulds, the latter plugged each at its apex with a 
stopper of paper, the pots or moulds are set up in rows, 
apices downwards, and in this position their contents are 
allowed to grow cold. During this operation of cooling 
the crystals set, becoming aggregated amongst themselves, 
yet forming intercrystalline spaces, which syrup fills. This 
syrup is more or less coloured, however white and colour- 
less the liquor might have been from which they were 
deposited. Until this coloured syrup has been removed 
whiteness cannot ensue—the loaf cannot be perfect. The 
pledget of paper being taken away drainage begins to be 
established, and in this way the operation of cleansing is 
partially effected. Cleansing cannot be wholly effected by 
mere spontaneous drainage, however; to this end supple- 
mentary operations of working have to be adopted. ‘The 
most ancient plan of washing consisted in the imposition 
upon the base of each cone (facing upwards, it is to be 
remembered) of a layer of moist clay, The clay giving off 
its moisture little by little, the liberated water percolated 
down towards the’ apex of each loaf, carrying the coloured 
syrup before it. This process of actual claying has long 
since been abandoned, though an operation termed “ clay- 
ing” is still employed. The modern sugar manufacturer's 
clay is nothing else than a magma, or loose mortar-like 
mass, formed by mixing the base of each drained loaf or 
lump of sugar with water. This technical clay being 


superimposed exactly as the actual clay used to be super- 
leven operates similarly to it, but more perfectly. The 
operation is termed claying, and it is supplemented by 
“ iquoring,” which consists in pouring upon each sugar 


r 


base a portionof concentrated 
and highly purified sugar 
solution, Being concentrated, 
it can dissolve no more sugar; 
being, absolutely pure, it nay 
linger between the c 
of the loaf or lump without 
deteriorating the latter. ‘The 
function of this liquor is al- 
most self-obvious; it drives 
every remnant of coloured — 
syrup before it, leaving the , 
loaf white and pure, though ¢ 
still damp. In any 
this final dampness is got 
of by stoving, At Lembecq 
we saw the process of liquoring and final gm accom- 
plished by centri machinery. Loaves y clayed 
subjected to clay drainage were tiers 
on the periphery of a horizontal as repre- 
in the diagram. A spout of washing liquor was 
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directed against the bases of the loaves when in rotation, 
and with what result will be obvious. After a certain 
period the liquor was turned off, rotation being still main- 
tained, until, indeed, the loaves subjected to this treatment 
became almost dry. 

We do not describe the stages of vacuum pan boiling in 
beetroot establishments using this machine, seeing that 
they differ in no respect from those of ordinary sugar 
refineries. Our purport was to sketch the specialties of 
beetroot sugar production, and, keeping this object in 
view, we shall conclude this article by a functional sum- 
mary. To begin—the fact cannot be too often impressed 
that beetroot sugar is absolutely identical with cane sugar 
when once obtained; if it seem different, the seeming is 
wholly due to the presence of specific odorous matters, 
most offensive to taste and smell. This fact imposes 
certain special cares, and not less special onus, upon the 
beetroot sugar manufacturer. The nature of these will 
best be gathered from a parallel consideration of the aims 
kept in view by the refiner of sugar from the cane. It isa 
common notion that white sugar is exclusively refined 





adel sugar that has been subjected to a home process, 
yellow and brown — ing exclusively of colonial or 
raw sugar origin. is is a , the fact being that 
much—perhaps the major part—of coloured sugars ordi- 
narily sold in English grocers’ shops are of refinery origin. 
The refiner in certain states of the market, regulated by 
certain pressures of demand, finds it more advantageous to 
allow many collateral products of drainage necessarily 
occurring to remain unpurged of colouring syrup—treacle 
we may call it—than to press his refining resources to the 
utmost. The beetroot sugar manufacturer has no such 
convenient resources available to him, and this for the 
reason that the coloured impurities associated with sugar 
in beet juice are so utterly foul to taste and smell that they 
must be removed, or the contaminated sugar is unconsum- 
able. As a corollary, it will be easily understood that beet- 
juice treacle is repulsive to human se and cannot be 
consumed as an element of human food. On the Continent 
it is mostly fermented and distilled, and elsewhere it must 
be treated similarly if the manufacture of beetroot sugar 
is to prove remunerative. - 








RICHARDS AND ABEGG’S PATENT BLASTING APPARATUS. 


no Gh 








LAN ee 
NH 
Sa 


mn a 











In the annexed engravings we illustrate a new electrical blasting 
apparatus, the invention of Messrs. Richards and Abegg, of 
Bishopsgate-street, which already enjoys some favour on the 
Continent, where it is being pretty freely adopted, although it is 
but a short time before the public. It has also been tested with 
very satisfactory results in the Devon mines, and apparently 
combines so well the conditions of simplicity and efficiency that it 
deserves some notice at our hands. 

The first thing to be done in blasting is, of course, to sink the 
holes for the reception of the powder, and this Messrs. Richards 
and Abegg effect, not with the ordinary jumper, but with a ratchet 
driil, shown in Fig. 1. In construction this drill is a combination 
of the screw jack and the commun ratchet brace. The four handles 
A, A, are employed to screw up the drill to its work, while the ratchet 
bar, Figs. 2 and 38, gives it’rotation on a principle too well understood 
to require a moment’s explanation. The machine being placed in 

v~osition, the drill, Fig. 6, is brought to bear against the rock, the 
svake C being employed to keep the screw nut trom turning; if the 

ressure becomes too great the brake gives way and the nut revolves. 

he brake consists simply of « gripping-ring, which can be screwed 
up to various degrees of tightness, according to the hardness of the 
rock to be pierced. The range of the machine is llin., and when 
the hole has been sunk to this depth a new borer must be substi- 
tuted. The drills are constructed to work slightly out of centre, 
producing a hole larger than the diameter of the borer, and thus 
preventing the tendency to clog up or bend. The different lengths 
of the drills are 1ft. Gin., 2ft. 4}in., 3ft. din., 4ft. 14in., and 5ft, 


In soft stone two sets of drills are necessary, and one man can | 


bore 4ft. to 5ft. per hour; for hard stone five to eight sets are 
required, and one man can bore 2ft. to 3ft. per hour. The stems 
of the drills are of iron, the points of cast steel, 5in. long. For 
boring hird quartz the pressure on the bit must be some 3,000 Ib. 
or 4,000 Ib. on the inch, and consequently the diameter of the borer- 
stem must be at least lin. if steel, or l}jin. if iron; and, as there 
must also be space allowed in the hole for the escape of sludge, the 
diameter of the bit must not be less than Ijin. or 2in. In quartz 
and hard granite one man can, in two hours, bore 1ft. of such 2in. 
hole, and in that time from ten to fifteen bits will be blunted. 
The machine, therefore, can only be profitably used in these hard 
rocks when there is space enough to allow the force of the blast 
to do the full amount of work of which it is capable; in a small end 
of only 4ft. to 6ft. the machine will be inapplicable if the quartz 
veins are thicker than 2in.; but for rock which is not extremely 
hard, such as hard limestone, clay-slate, gypsum, or hard sandstone, 
where the boring can be made at the rate of from 4ft. to 6ft. per 
hour, the machine can be used with the greatest profit, even in 
smallest end. 

Hitherto a galvanic battery has been almost invariably employed 
in conducting blasting apparatus, and the most remarkable feature 
in the apparatus under consideration is the mechanism employed 
to ignite the charges. Frictional electricity derived from the 
rotation of a vulcanised india-rubber disc, fitted with eigh®cat- 
skin cushions, is alone used, and on this fact the entire success of 
the system depends. A “condenser,” composed of peculiarly 
prepared india-rubber, presenting twelve square feet of surface, is 
employed to convert the high tension electricity of the machine 
into an enormous quantity of electricity of much lower 
tension. In using the apparatus every substance commonly 
regarded as a bad conductor may be treated precisely as though it 
were a good insulator. In other words, the quantity and cha- 
racter of the electricity are such, and the conducting wires so large, 
that the most moderate precautions will suffice to convey enough 
to the fuses to explode the charge. The fuses, shown in full size in 
Fig. 8, costing one halfpenny each, consist of pieces of thick paper, 
on which two small brass wires BB are arranged with their points 
close together, but not in contact. These points are cov bya 
powder, the composition of which is kept secret by the inventors, 
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wuich can be ignited by an extremely feeble current of elec- 
tricity, although it cannot be exploded by percussion—a 
\very important point, as practical readers will perceive. The 
conducting wires are of galvanised iron of iderable diameter. 
When there is no ore in the rock they nay be suffered to rest 
directly on the ground; when there is, they must be supported on 
wooden uprights for the sake of insulation. In Fig. 9 is shown a 
hole charged with powder, and ready to be tamped, the fuse being 
seen at the bottom. While the hole is being tamped the fuse 
wires are in one piece; as soon as the tamping has been completed, 
this wire is to be cut at the top of the loop, and bent right and 
left. Loops are to be formed at the ends, to which the main 
conducting wires are attached. Several wires may be connected 
by leading small wires from the left-hand fuse wire of one hole to 
the right-hand fuse wire of the next, and so on. When all is 
prepared, the handle of the electrical machine is to be turned, and 
after about twenty revolutions the explosion takes place. The 
electrical disc, &c., is enclosed in a strong box, in communication 
with which is a small vessel containing chloride of calcium to keep 
it dry. 

We have thus denoted, as far as the space at our disposal will 
permit, the principal features of a very useful machine which 
appears to overcome most of the difficulties that have hitherto pre- 
cluded the introduction of the delicate agency, electricity, into 
mining operations. It will be understood that the system of 
boring by the drill instead of the tamper is in no way essential to 
the use of the electrical apparatus, and that all the parts of the 
apparatus are strong enough, or at least sufficiently well protected, 
to stand the rough usageto which they are certain to be exposed in 
mines. Such of our readers as are interested in the matter we can 
refer for further information to an illustrated circular issued by 
the inventors. We may add that the apparatus is in daily use in 
the Ast tunnel of the Bremer Railway, near Sterzing, in the Tyrol, 
and in a large gypsum mine at Stuhlingen, Grand Duchy of Baden; 
while in England the electrical apparatus is used not only in the 
Devon mines already mentioned, but in the Pen-y-Orsedd slate 
quarries, Carnarvon, North Wales. It thus follows that Messrs. 
Richards and Abegg’s apparatus is very far removed from the 
realm of untested inventions, and therefore worth the attention of 
mine managers and engineers. 
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PROGRESS OF THE COAL AND IRON TRADES 
IN FRANCE AND BELGIUM. 


A COMMISSION of mining engineers has been appointed to 
examine the mineral treasures of the department of the Lozére, 
with a view to the exhibition of the products at the agricultural 
concours of Mende ; it is said that the specimens will present 
great variety, including fine brown hematites, oxides of manga- 
nese, sulphuret of antimony, copper pyrites, and calamine. The 
principal mineralogical treasure of the district, however, is lead 
rich in silver. It is known that the lead deposits in this depart- 
ment were worked in very ancient times, but poverty, religious 
wars, and, finally, the great revolution, caused the mines to be 
abandoned. Since the last-named event, the destruction of the 
forests, the consequent dearness of fuel, the diminution in the 
price of metals, and the increased cost of labour, have prevented 
much being done towards the revival of the old industry; matters, 
have, however, somewhat inp and there are at present 
eight silver-lead mines now in the department. The specimens 
to be exhibited include also graphite, kaolin, and marble. It is a 
good idea of the Agricultu — to add mineral ucts to 
the — o° its exhibition, and the example is likely to be 
followed in other departments. 

The French ironmasters and machine works are certainly making 
great progress; they have not only improved their machinery and 








modes of working, but they have reduced the rate of their 
profits; they seem to have the great trade motto, “ 
profits and quick returns.” We hear of locomotives supplied 
the Graffenstaden works, in the Bar Rhin, to the railways 
Spa to Luxembourg, and from Liége to Leinbourg, and of - 
tracts taken by French houses for i for Belgian ons ag 
5 to 6 per cent. below the prices ed by native mani 
turers. Still more recently the Creusot Com has undertaken 
nine luggage locomotives at the price of 56,800". { and 
nine passenger locomotives at 67,500f. (£2,700) each, the 

makers demanding higher figures. The steel works of Imphy and 
Saint Seurin are said to receive orders continually from ium 
for tenders, wheels, axles, &c., of Bessemer steel, at lower rate 
than those of England or Belgium. The supply of labour for 
metallurgical works in the departments of the Meurthe and the 
Moselle is said to be at the present moment insufficient for the 
orders on hand, and considerable inconvenience is felt in conse- 
. In the Haute Marne the demand for coke iron is brisk; 

e orders from the north being large and pressing, it is said that 
a large extension is likely to take place in this branch of pyc 

The late meeting of the ironmasters at Besancon caused a little 
change in prices; fine cast iron was fixed at 167f. per ton, delivered 
at the nearest railway station, with a discount of 3 per cent. for 
cash. At Saint Dizier 400 tons of charcoal iron were done not 
long since at 111f., and the demand for pig, for refining, was con- 
siderable. : 

The Chamber of Commerce of Charleroi has just issued its 
report on the progress of the iron trade during the year 1866 
According to M. Wautelet, who signs the report, the year was 
favourable to all the works of Charleroi, which were in good con- 
dition, and most of the masters and companies reaped satisfactory 
profits; their production, constantly on the increase, was in great 
demand at home, and the exports amounted to 125,000 tons, of 
the value of more than £800,000. Rails formed a large portion of 
this exportation; next in importance was that of special iron sent 
to England; sheet iron was in much less demand. The make of 
cast iron increased greatly during the year, the amount produced 
being 265,000 tons, against 215,000 in the year 1864, yet this was 
insufficient for the demand, and Charleroi drew during the year 
more than 20,000 tons from England and Scotland. The situation 
of the great forges is declared to be excellent, for the home de- 
mand is quite sufficient to keep them in work. The two raw 
materials, coal and iron, were moderate in price, and of course the 
interests of the ironmasters depend on these two facts, and the 
maintenance of a fair price for their iron. As regards ore, its 
price has remained stationary notwithstanding the enormous con- 
sumption, principally because of the large quantities received 
from Luxembourg and the neighbourhood of Longroy. The im- 
ports of ore during the year amounted to 360,000 tons, or 119,000 
tons more than in 1864, while the quantity sent into France was 
less by 56,000 tons. 

The consequence of this state of things is that the price of the 
mineral could not increase to any great extent, and it is to the 
development of the railway system and liberty of commerce that 
this must be attributed. While the prices of ore and coal 
remained nearly without change, the same was not the case with 
regard to wages, which are rising every year with the demand for 
extra hands, 

In addition to the enlargement of old works three new rolling 
establishments were erected in the Charleroi basin during the 
~ 1865. Their principal object is the supply of the ordinary 

inds of iron and for nail making. <A special branch has been 
added to the works of one of the great societies for the fabrica- 
tion of an article new to Charleroi, namely, solid rolled wheels. 
The process, which is patented, consists in rolling the wheels by 
means of cones circularly, that is to say, the action is in the 
direction of theradii. The pressure is of course gradual, and the 
wheels leave the conical rollers perfectly finished and ready to 
receive its tire. In conclusion, says M. Wautelet, the iron trade 
of the basin of Charleroi is in a prosperous and safe condition, and 
has nothing to fear from the liberal system under which it has 
grown up. 

Recent accounts do not present quite the same satisfactory 
picture, the great works were overstocked last month with cast 
iron, which was daily increasing in consequence of the small 
amount of work turned out by the rolling mills, which cannot 
find sufficient hands, and fears were entertained that the iron 
markets would be flooded by the productions of the Moselle and 
of Luxembourg. 

The complaints of the cost of coal are loud and frequent; in 
the northern districts hands are scarce, and coal consequéntly the 
same. The charges of the canals are said to be too high, and the 
competition of English coal at Dunkirk, Calais, Havre, Nantes, 
Bordeaux, and other ports is very successful. At Nantes, it is 
said, nothing but English coal is to be had. The present prices of 
French coal in that town is given us follows:—St. Etienne, 
38f. lic.; Blanzy, 33f. 15c.; Delize, 31f. 60c.; and Commentry, 
31f. 25c.; but it is calculated that improved waterways would 
diminish these rates to the extent of from seven francs to ten francs, 
One very important canal—that of the collieries of the Sarre, for 
supply of forges of Alsace and Lorrain—was opened a few months 
since; this canal brings coal from Lonizenthal and Sarrebruck, 
and takes it towards Strasburg and Mulhouse on one side, and 
to Nancy and Marne on the other. The navigation commenced 
briskly immediately on the completion of the canal, but the want 
of hands in the Prussian collieries during the late war, and the 
want of boats for the service have prevented the development of 
the business. However, about 20,000 tons have passed over the 
canal, which is thing for a com t. This canal will 
admit barges of 200 tons, its depth and the size of its gates being 
unusually great. Means of communication like this must make a 
great change in the condition of the coal market in France, and 
there is no limit to such improvements, which will reduce the cost 
of fuel until the rapidly-increasing demand causes a —— of 
labour, when the progress must receive exactly the same kind of 
check which is now operating on the iron trade of Belgium. The 
effect of this check is likely to come into play sooner and more 
seriously, perhaps, than is generally supposed. The consumption 
of coal in France is doubling in about ten years; in 1853 it was 
70,000,000 of quintals, in 1865 it was 170,000,000, of which 
70,000,000 were imported. Such an enormous increase must soon 
exhaust the superabundance of labour, or, in other words, raise 
the rate of wages. 
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AN AMERICAN FRIGATE, 


For the following interesting description of one of the 
most recent additions to the United States Navy, we are 
indebted to the New York Army and Navy Journal. It 
will, of course, be understood that we in no way hold 
ourselves responsible for the opinions expressed by the 
writer :— 

The Madawaska is the first completed of the flect of five vessels 
ordered by the department several years since. The others are 
the Wampanoag, Neshaminy, Pompanoosuc and Ammonoosuc. 
As has been seen by the letter of Captain Roe, published in our 
last issue, the Madawaska has attained the greatest speed of any 
screw vessel in this country, and, for aught we know to the con- 
trary, in the world. 

The hull of the Madawaska was built at the Brooklyn navy 
yard, under the sole direction of naval constructor B. F. Delano, 
who has built the finest vessels in our navy. The Madawaska 
was launched July 8th, 1865. Tbe following are the dimensions of 
her hull :—Length on load line, 335ft.; keel, 316ft.; over = 
355ft.; extreme beam, 45ft.; depth of hold, 23ft.; tonnage, ol 
measurement, 3,281 tons, new measurement, 2,135 tons. The 
vessel is pierced to carry twenty-two guns. 

The enginesof the Madawaska possess more than ordinary interest, 
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owing to the fact that they have been 
with the engines 
our 


a , 
of which the American public know wet tile attract great 
attention on the other side of the Atlantic in consequence of their 
size and enormous steam power. Some British journals have 
already nicknamed them “hornets,” well aware that in case of a 
war with England they would prove troublesome. 

Before entering on a description of the machinery of the 
Madawaska, we will briefly advert to the nature of the competi- 
tion which we have alluded to. The chief of the bureau of steam 
engineering, Mr. Isherwood, after the building of the monitor 
fleet of the Passaic class, published, as is well known, the first 
volume of his “‘ Experimental Researches on Steam Engineering,” 
in which he asserted that the vibrating lever engine, Zelanall ty 
Ericsson, was ‘‘ unfit for the naval service.” e entire monitor 
fleet having been fitted with this icular engine, the navy 
department, in order to settle a question so important to the naval 
service, decided to try the vibrating lever engine in vessels of 
similar model to bee to which the rgd of gh stag of steam 
engineering was applying engines of his own design. Messrs. 
Morris and Towne, of Philadelphia, having expressed their confi- 
dence in the vibrating lever engine, were accordingly ordered to 
construét such engines for the double-turretted monitors 
Monadnock and enticus, while Mr. Isherwood was instructed 
to apply engines of equal power of his own design to the sister 
turret vessels Miantonomoh and Tonawanda. The public already 
know the result. The Miantonomoh with Mr. Isherwood’s engine 
has not proved as fast and reliable as the Monadnock with her 
vibrating lever engine, condemned in Mr. Isherwood’s book. 
This fact in itself would be sufficient to show the value of 
an opinion based solely on theoretical considerations. But Mr. 
Isherwood did not construct his engine for the Miantonomoh as 
instructed, of equal power with that of the Monadnock. He made 
his steam cylinders of considerably greater capacity than those 
of the competing vessels, and hence the proof against the sound- 
ness of his theory is overwhelming. The navy mE Ey long 
before the success of the Monadnock was established, had, in order 
to test the matter thoroughly, contracted with Captain Ericsson 
to apply his vibrating lever engine to the Madawaska, Mr, Isher- 
wood at the same time applying an engine of his design to the 
Wampanoag. Both these ships were designed and constructed by 
the skilful Delano. Both were built at the same time, from the 
same moulds, and from wood of equal quality, and will be rigged 
precisely alike. The steam cylinders are alike, viz., 100in. dia- 
meter, 4ft. stroke; the boilers have been built from the same 
plans, presenting the same amount of grate and heating surface; 
the height and > om eter of the smoke pipes being also alike; the 
—— are of equal diameter, with « difference of pitch of 4ft., 
while the propeller shafts are of equal length and diameter in both 
ships, and the surface condenser% contain the same number of tubes 
of equal length and diameter. The motive engines only are 
unlike. We do not propose to institute any comparison between 
the plans of Isherwood’s and Ericsson’s engines, nor do we intend 
to prophesy the result because the Monadnock has beat the 
Miantonomoh and the Maumee (with her vibrating lever engine), 
her competitors. We shall, in due time, simply give our readers 
a faithful account of the result of the impending trial of speed 
between Mr. Delano’s magnificent screw ships, both of which, we 
trust, will answer the expectation of the country. It has often 
been oa ge to test different plans of motive engines in ships, 
** precise y alike,” but invariably some “ trifling change of model,” 
or other “‘ insignificant ” deviation from the original intention, has 
crept in, and thus the object of a direct test has been defeated. 
We record, therefore, with great pleasure this signal instance of 
perfect similarity. The country will thank Mr. Delano for having 
so completely carried out the programme that no allowance need 
be made for discrepancies of any kind. 

The steam cylinders, 100in. in diameter, 4ft. stroke, are placed 
at right angles to the keel, back to back. Their centre lines are 
in the same vertical plane, but they are not horizontal, each 
inclining at an angle of 17 deg. to the horizon, the depression 
being at the ship’s centre line. The piston of each cylinder has 
two piston rods placed on the same level, pointing towards the 
sides of the ship. By means of a crosshead and link each pair of 
piston rods transmits the motive force to a short lever attached to 
the forward end of a rock shaft placed parallel with the keel and 
parallel with the centre line of the propeller shaft. Each rock 
shaft, 23in. diameter, is supported by three pillow blocks attached 
to the ends of three cast iron frames placed transversely, and 
firmly bolted to bed plates resting on the longitudinal keelsons of 
the ship. The forward and intermediate of these transverse 
frames support the steam cylinders, while the intermediate and 
aft frames support the pillow blocks of the main crank. This 
latter is operated by two connecting rods which are connected to 
the lower ends of levers attached to and suspended below the 
after ends of the rock shafts. These suspended levers are 60in. 
long; the short levers operated by the piston rod crossheads and 
links are 38in. It will be evident on reflection that owing to this 
unequal length of each pair of rock shaft levers, the throw of the 
main crank will be much greater than that due to the stroke of 
the piston, viz., 38in. in place of 24in. in the ordinaty screw 
engine. This is one of the leading features in the vibrating lever 
engine, the advantage gained being a considerable reduction of 
strain upon the crank pin and crank journals. The engines may 

e reversed in a few minutes by means of a hydraulic cylinder and 
piston, controlled by a stop cock and handle. This easy and rapid 


arm bent upward, as in the 
the ship shculd touch ground. 
pended on a t iron collar secured to the w 
rudder stem, turning on a series of steel rollers. e propeller is 
a true screw with four blades, 19ft. diameter and 30ft. pitch, cast 
of composition metal, weight 29,350 1b. The propeller shaft and 
line shafting is 144ft. in length, 18in. diameter, divided in four 
sections. By means of a disconnecting clutch of wrought iron 
the propeller shaft may be instantly detached from the rest of the 
shafting whenever the steam power is to be dispensed with and 
canvas alone —_ ed. The connection between the main crank 
of the engine an e line shafting consists of two wrought iron 
clutches, held together by bolts and thick gum washers. This 
clutch acts as a universal joint, admitting of the most extensive 
deflection of the 3 longitudinally in a seaway, without straining 
the shafting or crank journals. 

The thrust collar of the Madawaska, as in the Dictator, consists 
of asingle disc. It has a face of 600 superficial inches, in contact 
with the thrust bearing, the junction being constantly flooded with 
oil, by means of a pump operated byacamon theshaft. A cistern 
med | under the latter receives the ea which, by 
means of the pump, is used over and over, the dirt settling in a 
bag at the bottom of the cistern; an appropriate box encloses the 
whole. The arrangement dispenses with the employment of water- 
boxes, and relieves the engineer from much trouble. 

The Madawaska has eight main boilers for generating saturated 
steam, and four superheating boilers for generating and super- 
heating their own steam, as well as superheating the steam from 
the main boilers on its passage to the engines. The steam pipes and 
stop valves are so arranged that the steam from the main boilers 
may be passed directly to the engines without being superheated; 
or any portion, or the whole of it, may be conveyed through the 
superheating boilers, and its temperature elevated to any desirable 
degree. The boilers are Martin’s patent, and both the boilers and 
superheaters were designed by Mr. Isherwood. 

e main boilers are of three different sizes, viz., four are 24ft. 
3in. long, 10ft. 3in. wide, and 10ft. 8in. high; two are 27ft. 4in. 
long, 9ft. Gin. wide, and 9ft. 5in. high; and two are 21ft. long, 
9ft. Gin. wide, and 9ft. bin. high. ‘These boilers are all constructed 
on what is known as the Martin pl: and contain together 
16,082 vertical brass tubes of 2in. external diameter, and 2ft. 7in. 
average length. The bracing is unusually heavy, the. boilers 
having sustained a testing pressure of 60 lb. to the square inch, 
The four superheating boilers are 10ft. 3in. long, 3ft. 10in. wide, 
and 10ft. 8in. high, provided with only one furnace in each, 
Above this furnace a series of 186 horizontal tubes of wrought iron, 
2in. external diameter, are introduced, through which the heated air 
and products of combustion from the furnace circulate on their 
passage to the yy om The water line of the superheating 
ilers is expected to be kept about Gin. above the furnace, leav- 
ing the tubes dry. Bya peculiar arrangement of the induction 
pipes the steam from the main boilers, on its way to the engines, 
is made to circulaie among the dry-heated tubes. The whole 
number of furnaces is fifty-eight, with a total extent of grate sur- 
face in all of 1,128 square feet. The total heating surface in the 
twelve boilers is 31,148 squarefeet. Thedraught is produced without 
blowers, by means of four smoke-pipes, 64ft. 9in. high above the 
grates, the total sectional area of which is 22,500 superficial 
inches. As this area corresponds with a single pipe of the 
enormous diameter of 14ft. lin., some idea may be formed of the 
magnitude of the means employed for producing draught. But, 
apart from the adequacy of these means, a series of hollow rings, 
perforated with small holes on the top, have been introduced at 
the base of each smoke-pipe, into which steam may be admitted in 
order to stimulate the draught, on the principle of the well- 
known steam blast in locomotive engines. 

The Madawaska will be rigged as a bark. The length of the 
mainmast is 149ft., and is stepped on the berth deck; the foremast 
is 151ft. in length; mizen, 132ft.; foretop and foretopgallant-mast, 
73ft.; maintopgallant-mast, 76ft.; foreyard, 84ft.; mainyard, 95ft. ; 
ee 65ft.; maintopsail-yard, 72ft.; foretopgallant- 


yard, 39ft.; maintopgallant-yard, 43ft.; fore gaff, 32ft.; main gaff, 
30ft. by oye boom, 60ft.; spanker gaff, 42ft. The standing rig- 
ging will be made of wire rope, of American manufacture. The 





Ex rigging will be made of American hemp, from the factory 
of Wall and Sons, Williamsburgh, New York. 

The Madawaska’s sails were made at the Brooklyn navy yard, | 
under the direction of George C. Boerum, master sailmaker, 
They consist of one foresail, one foretopsail, foretopgallantsail, | 
fore-trysail, fore-staysail, jib, flying jib, mainsail, maintopsail, , 
maintopgallantsail, main try-sail, main staysail, spanker, gaff, ' 
topsail, maintopmast renter mizen staysail. The sails are of the | 
best American duck sailcloth. The area of canvas carried by the | 


Madawaska is 25,000 square feet. 
} 








i 
NOTES FROM GERMANY. 
(From our Correspondent.) 

Tue last Continental news about breech-loaders is that the 
Danish Government have ordered 12,000 on trial for the army, 
and that the Swedish-Norwegian Ministry of War is engaged in 
making preparations for the improvement of the fire-arms at pre- 
sent in use there. The alterations from the original design of the 
Remington gun for the Austrian army, about which I wrote in my 
last, ists in the decrease in the bore, an increase in the twist, 





mode of reversing was applied to the Dictator with perfect 
The air pumps and feed pumps, two for each engine, are vertical, 
placed at opposite ends of the rock shafts, and operate by means 
of levers attached to the ends of the latter. Galleries, protected 
by brass railings, extend all around the engines, from which the 
working parts may be readily examined and attended to. 

The condensation of the steam is effected by admitting the 
exhaust steam from the cylinders into two chambers filled with 
small tubes, through which cold water is constantly circulated. 
The advantage of surface condensation is ,obviously that the con- 
densed steam in the form of distilled water may be returned to the 
boilers, thereby nearly dispensing with the use of salt water. 
Each of the surface condensers of the Madawaska is 10ft. 10in. 
long by 9ft. 3in. wide, 4ft. 5in. deep, containing 3,600 brass tubes, 
gin. external diameter. On the top of each condenser is placed a 
water circulating fan made of copper, 6ft. in diameter, inclosed in 
a circular cast iron box, the centre of which communicates with 
the tube chambers of the cond The exit of the water fan 
and the tube chamber of the condenser communicate with the sea 
by means of appropriate — and stop valves. The fan is driven 
by two 12in. steam cylindérs, 16in. stroke, placed at right angles, 
on the top of the fan box. The advantage of this mode of circu- 
lating cold water through the condenser tubes is the perfect 

ty and continuity of the current, the almost imited 
supply of the cooling medium it affords, the absence of the ordi- 
nary pump valves, with their liability to derangement, and the 
independent nature of the operation. Hence, in the Madawaska, 
maximum power of refrigeration may at all times be exerted, 
however slow the motive engines work; while in the Wampanoag 
and the other ships of the class, with ordinary reciprocating 
circulating pumps worked by the motive engine, the supply of cold 
water to the condenser tubes will be stinted at times when the 
engines, in consequence of great resistance, move slow and 
demand heavy pressure. 

The stern arrangement of the Madawaska is admirably execu 
reflecting great credit on all concerned. The rudder, construc 
on the balance system, as in the Dictator, is composed of a 
skeleton frame of wrought iron, over which has been cast a coating 
of brass 3in. thick all over—a difficult operation very successfully 
carried out. The brass-covered iron skeleton is inclosed in a casing 
of copper plates fin. thick, which forms the rudder. The plates 
are joined very neatly, and, the rivets being countersunk and flush, 
the exterior of the rudder presents a perfectly smooth surface, 











first proposed, and some improvements in the breech-closin, 
mechanism. It is stated that the King of Portugal has adopte 
the Westley-Richards breech-loader. 

Probably, in order to somewhat relieve the great local distress 
suffered by the inhabitants at the seat of the late war, Govern- 
ment assistance is to be granted towards the construction of several 
new lines in Austria. The Francis-Joseph Railway Se ng is to 
receive 5,000,000 florins towards the laying down of a line from 
Pillnitz to Budweis, in Bohemia. The Bohemian Northern Rail- 
way is to receive a like amount towards some other projected lines, 
ak arrangements of a similar kind are to be made with regard to 
new lines in Styria. Petitions for similar favours have also been 
presented from Moravia, where new lines of railway are much 
needed. The traffic on the Austrian South-Eastern Railway has 
lately increased so largely and unexpectedly that there has been a 
great want of means for conveyance, and the transport of con- 
siderable quantities of goods have had to be temporarily refused. 
On the Austrian Southern Railway, on the other hand, business 
has been so slack that quite lately no less than forty civil engineers 
connected with that line simultaneously received their discharge. 
Some bad feeling has been caused by the fact that, although many 
foreigners are employed on this line, none of them were included 
in the above forty. On the lines through amy nd at present the 
rather unsettied state of the country, resulting from the late war, 
is becoming disagreeably felt. The signalmen and other employds 
have lately been so frequently attacked and robbed, that it has 
been determined, on the lines below Pesth, to arm the former 
with swords. 

The late extension of the Prussian dominions in Germany has 
led to a demand for a similar extension of the Prussian section in 
the Paris Exhibition building. This request has been acceded to, 
and a portion of the so-called “German” section has now been 
given over to Prussia, literally as a Prussian annexe. It is a 
curious and tive fact that, although the Saxon department is 
not to be joined to the Prussian section, its position is such as to 
make it desirable that this union should take place for the sake of 
naanpe ments are therefore to be made by which the 
Saxon exhibition, without entirely losing its independence, is yet 
to be placed in a certain degree under Prussian a 

Interesting official statistics have just been published respecting 


Sahel geateetion in 1864 was 51,300 tons, 64 per cent. of w 
was in Bohemia, and ee cent, in Moravia. 
Shs cae yee Vas Wael ,000 tons. Fad 
not valued so highly as the Ceylon pare Sr 
uoted in 1864 at £12 10s. per ton, w! plumbago imported 
amburgh was quoted at only £10 ton. It that 
quantity of plum’ im into England from Ceylon averages 
about the same as that v4 Hamburgh, viz., about 20,000 tons. 
The introduction of the metric system into Germany is daily 
pecarounns Treaties are now being made between Bavaria, 
urtemberg, and Baden, with a view to the introduction of 
metric measures in those countries, the metric weights 
already adopted by the Zollverein. Itis pro to bring the metric 
system into force in Wurtemberg by the Ist January, 1869. 
egotiations are also on foot for the introduction of a new decimal 
coinage, which is to be made to agree as far as pute with the at 
present existing francs, thalers, and Austrian florins. 
Vienna, 13th October, 1866. 
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THE PATENT JOURNAL. | 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 

4498. FRANCIS HEWITT, Liverpool, Lancashire, “ Improvements in radde @ 
and stern posts, and in connecting the same so as to aliow of the ready ship- 
ping and unshipping of the rudder trom the deck.”— 29th May, 1866. 

2061. GEORGE WIGHTWICK RENDEL, Newcastle-upon-Tyne, * Improvements 
in the manufacture of coiled iron tubes or cylinders used in the construction 
of cannon.”— 10th August. 1866. 

2221. HENRY CARRIER, Ilkeston, Derby. and WILLIAM VICKE/'S COPELAND, 
Nottingh ad in the fi or production of louped 

i y or 








2 8 Imp t 

fabrics made on warp lace machines, and in the pp 
employed therein.”"—28th August, 1866, 

2299. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, ‘‘ Improvements in 
hats or coverings for the head, parts of which improvements are applicable 
to parasols and fans.”"—A communication from William Henry White, 
Keat Island, Maryland, U.S.—7th , 1866, 

2324. PETER JOHN RAILTON and DAVID WALTON, Blackburn, Lancash re 
“Improved machinery for twisting into bands, cotton, linen, woollen, silk, 
hemp, or wire.”— 10th \ ‘ 

2377. ANTHONY BERNHARD BARON VON RATHEN, Fitzroy-square, London, 
“A new or improved compressed air engine combined with a new mode and 
aporopriate construction of the engine for preventing the escape of air.” — 
15th September, 1866. 

2383. EDWARD WALL, Moorville Lodge, Britannia-square, Claines, 
Worcestershire, “ An improved elastic waist for boots, shoes, slippers, clogs, 
and sandals "—17th September, 1866. 

2411, FREDERICK SUTHERLAND, King William-street, London, “ Improve- 
ments in umbrellas.” . 

2413. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, 
London, “* Imp’ in Iti tallic ores and in furnaces to be 
employed for that purpose.” 

2417. HENRY CARTER and GroRGE HENRY EDWARDS, Dempsey-street, 
London, “Improvements in breech-loading fire-arms."—20th September, 


186. 

2419. GEORGE ONLEY GOODAY, Great Leighs, Chelmsford, Essex, “ Improve- 
ments in the manufacture of thatch, and in machines or machinery for 
producing the same, which hines are also applicable for binding, sewing, 
and stitching purposes generally.” 

2421. JAMES MARSH, Dukinfield, Cheshire.“ Certain improvements in the 
method of lubricating vertical spindles or shafis, and in the apparatus for 
effecting the same.”— A communication from Thomas Marsh, Central Falls, 
Smithfield, Providence, Rhode Island, U.S. 

2425. WILLIAM CLARK, Chancery-lane, London, “A new and improved 
machine for setting and distributing types."—A communication from Jobn 
Abercrombie Gray and Samuel Worcester Green, New York, U.S. 

2427. WILLIAM CLARK, Chancery-lane, London, “Improvements in picker 
motions for looms.”—A communication from Hosea Elliott, Globe Village, 
Worcester, Massachusetts, U.S. 

2429. THOMAS CHALLINOR, Great College-street, 

hinery or apy tus for cleaning and polishi 
and other manufactured leather goods.” 

2431. ‘AMES CLARK, Newton Heath, Manchester, “Improvements in wire 
bands and combs or heckles used in the preparation of cotton, wool, and 
other fibrous materials,” 

2433. GEORGE DysoON, Tadhoe, near Ferry-hill, Durham, “ Improvements in 
dry ing and ventilating corn and other agricultural produce, and in apparatus 
therefor.”— 2st September, 1*66. 

2435. SAMUEL RICHARDS FREEMAN and ABRAHAM GRUNDY, Manchester, 
** Improvements in brakes for retarding machinery and vehicles used on rail 
or common roads.” 

2437. GODFREY THRING, Hornblotton Rectory, Somersetshire, “ Improvements 
in the construction of stiles used in public and private pathways.” 

2439. JAMES GEORGE CURRY FUSSELL and WILLIAM WISE, jun., Mells, 
Somersetshire, * Improvements in the construction of scythes.” 

2441. THOMAS BRACE, Manchester, and WILLIAM SAVORY, Gloucestershire, 
“ An improved self-acting feeding apparatus for cotton gins.” 

2443. JOHN RORERT JOHNSON, Red Lion-square, London, and FREDERICK 
GALE, Long-lane, Bermondsey, Surrey, “ Improvements in waterproofing 
leather, canvas, and other fabrics.” —22nd ¢ 6 5 

2447. IGNAZ HERRMANN, Clerkenwell, London, “* Improvements in chrono- 
meters or other time-keepers.” 

2449. ARTHUR FRANCIS STODDARD, Glasgow, Lanarkshire, N.B., “‘ A new or 
improved artificial coal or fuel.” 

2451, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in machinery or apparatus for filtering liquids."—A communication from 
Robert Stewart. Brooklyn, New York, U.S. 








London, ‘‘ improvements in 
i boots and shoes, harness, 








¥ 0453. ROBERT KUNSTMANN, City-road, London, “ Improvements in drying 


solid substances and in the apparatus or means employed therein.” 

2455. GEORGE ADAMS, Felton-street, New North-road, London, **An im- 
proved machine for printing dates on railway tickets, and for other like 
pu ."—24th September, 1866. 

2457. JAMES CHANDLER, Mark-lane, London, ** Imp 
for drawing and preventing waste of water from service pipes 

2459. WILLIAM HUNTER, Liverpool, L hire, ** impr 
for untwisting, separating, and combing tarred ropes for 
dressing hemp, flax, Manilla jute, or other like material.” 

2461. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in lace machinery.”—A communication from 1)ésiré Sival and Leon Sival, 
Roubaix, France. 

2463. JAMES BARKER, Whiteinch, Lanarkshire, N.B., “ Improvements in 
apparatus employed in printing and folding paperhangings and woven 
fabrics.” 

2465. ALEXANDER STEVEN, Glasgow, Lanarkshire, N.B., “ Improvements in 
apparatus for elevating or conveying yarns or similar materials.” 

2471. HENRY STARR, Cheapside, London, “ Improvements in lamps for and 
in the mode of burning volatile oils, spirits, and other fluids.”"—-A communi- 
cation from Henry Arthur Gadsden, New York, U.8. 

2473. JOHN HAMILTON, Glasgow, Lanarkshire, N.B., “ Improvements in tho 
manufacture of fuel for heating purposes.” 

2475. AUGUSTUS HENRY THURGAR, Norwich, Norfolk, ‘‘ Improvements in 
the manufacture of overshoes.”—25th , 5 

2479. JOHN CARRINGTON SELLARS, Birkenhead. Cheshire, “ A new and im- 
proved metal-founders’ blacking, and mode of treating or preparing the 
same.” 


24831, HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, “Improvements in machinery for carding wool and other fibrous 
materials.”"—A communication from Celestin Martin, Pepinster Verviers, 
Belgium. 

2445, SOmN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in taps or cocks for water and other fluids."—A communication from 
William Moodie, Montreal, Canada. 

2487. JAMES TEMPLETON WOOD, Inner Temple, “Improvements in tho 
means of, and apparatus for, compressing and packing cotton, woul, jute, 
and other similar bulky articles.” 

2489 MATTHEW PIERS WATT BOULTON, Tew Park, Oxfordshire, “ Improve- 

ments in apparatus for employing the motive power of jets of fluid. 

2491. WILLIAM Chancery-lane, London, “ Improvements in the 

collection and delivery of letters, parcels, and other freight, and in apparatus 

for the same.”—A communication from Alfred Ely Beach, Stratford, Fair- 
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field, Connecticut, U.S.—26th September, 1866. 
Inventions Protected for Six Months by the Deposit of 
Compete Specifications. , 
2548. WILLIAM ROBERT KE, South buildi Chancery-lane, 


London, ** Improvements in machinery for cutting files and rasps."—A com- 
munication from Alfred Weed, Boston, Massachusetts, U.5.—3rd October, 


1866. 

2549. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in file-cutting "—A communica’ 
from Alfred Weed, Boston, Marsachusetts, U.S.—3rd October, 1866. 

2585. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in the manufacture of leather binding.”—A communica- 
tion from Matthew Henry Merriam and Eugene Lindsey Norton, 
Charlestown, Massachusetts, U.8.—8th October, 1866. 


Patents on which the Stamp Duty of £50 has been Paid. 
2490. JOHN WkSLEY GOUNDRY, Old on, near Darlington, Durham, 








the production and exportation of Austrian plumbago. England, 
it appears, is the largest consumer of Austrian plumbago, The 


“ Musical instruments,”—10¢4 , 1863, 











2506. JAMES DODGE, Waterford, Saratoga, New York, U.S., “ Rolling, shap- 
ing, or forging metals.” —13th October, 1863. * 

2513. JOHN FOWLER, Leeds, Y Agricultural implements.”—13¢h 

2551. FEDOR DE WYLDE, Trinity-square, Tower-hill, Middlesex, “Separation 

molasses and other impurities from sugar crystals.”—17th October, 1863. 

2493. PETER ROTHWELL JACKSON, Salford, Lancashire, * Manufacture of 
hoops and tires.”—12th October, 1863. 

2503. RUSSEL a, Se Pimlico, Middlesex, ‘Permanent 

."— 12th , 18 

2511, THOMAS COWELL CRAVEN, Greenbush, Rensellaer, New York, U.S., 

Ld 


."—12th October, 

2507. GEORGE MORGAN, Budge-row, London, “Sample bag for postal and 

other pu .""— 13th October, 1863. “ 

2520, WILLIAM JACKSON RIDEOUT, Bolton, Lancashire, ‘ Boiling rags, &c.”— 
14th October, 1863. A 

2555. ARNOLD BUDENBERG, Manchester, “ Blasting powder.”—19th October, 
1 


863. 
2564. JOSEPH VAUGHAN, Birmingham, “ Pecks, hoes, adzes, and other edge 
tools.”--20th October, 1863. 


t » a 
2512. THOMAS SCOTT, Nelson-square, Blackfriars-road, Southwark, “ Float- 
ing docks.” —13th October, 1863. 

2526, HeNRY CLAYTON, Upper Park-place, Dorset-square, London, “ Build- 
ings used for drying bricks, tiles, and other articles.”—15th October, 1963. 
2608. HENRY BRIDSON and JOHN ALCOCK, Bolton, Lancashire, * Plaiting 

and folding fabrics.”—22nd October, 1863. 





Patents on which the Stamp Duty of £100 has been Paid. 
2306. CHARLES FREDERICK BEYER, Manchester, “ Boring and drilling.”— 
11th October, 1859. 

2345. JAMES JACK, Liverpool, “‘ Steam engines and boilers.”—14th October, 


Notices of Intention to Proceed with Patents. 

1498. FRANCIS HEWITT, Liverpool, “ Improvements in rudders and stern 
pests, and in connecting the same, so as to allow of the ready shipping and 
unshipping of the rudder from the deck.” —29th May, 1866. 

1530. JOHN YULE, Glasgow, Lanarkshire, N.B., “Improvements in steam 
engines.”—Ist June, 1866. 

1546. MAURICE COHEN ROGERS, New Burlington-street, London, ‘'Im- 
provements in the method of, and apparatus for, fitting artificial teeth and 
retaining them in position.”—A communication from Moss Jones, Brussels, 
Belgium.—4th June, 1866. 

1553. JAMES MARSLAND TANKARD and JOHN COCKOROFT, Yorkshire, ‘‘ Im- 
provemenis in, or applicable to, hinery or apparatus for spinning 
worsted or other fibrous substances known as cap frames.” 

1555. CHARLES AMBROSE MCEVOY, Bedford-square, London, “ Imp 





523. ~ WILLIAMSON, and E. P, MARREN, Staleybridge, “‘ Valves.” —Dated 20th 
, 1866. 

This invention consists in adding, in any convenient position, a circular 
spring, either corrugated or plain, to an ordinary equilibrium valve ; the spring 
being an adjunct to the equilibrium valve, enables the valve to be sensitive to 
the least amount of pressure by steam or water admitted into the valve box. 
The said spring is acted upon by a lever and weight, which latter presses upon 
a spindle, and thus regulates . 
protect the aforesaid spring 
metai or material.— Not proceeded with, 

532, H. A. . Porchester-terrace, Bayswater, “ Tubular boilers.” —A 
e —Dated 21st February, 1866. 


This invention relates to an improved arrangement of tubular boilers allow- 
ing of more easily withdrawing the tubes for cleaning, and consists in making 
these tubes movable by means of one or more suitable nuts placed at one or 
both ends, which, while holding the ends of the tubes against the boiler end- 
plates, may easily be unscrewed to allow of their removal.—Not proceeded 


539. H. S. Swirt, Peckham, “ Pumps.” —Dated 2ist February, 1866. 

The claims the application of the right and left-handed screws 
without reference to the size and form of the same, or to the pitch or the 
manner of arranging the machinery, or to the power to be used for driving 
the same for the purpose of raising water or other liquids, substantially as 
deseribed. 

557. J. PARKER, Lilford-road, 
ing motive power, and for 
February, 1866. 


Ce Sw and apparatus for obtain- 
using the foul air in mines as fuel.”—Dated 23rd 





ments in shells and in fuses used with shells.” 

1557. THOMAS WILLIAM WEDLAKE, Hornchurch, Essex, “ Improvements in 
the construction of irrigators "—5th June, 1866. 

1564. ALEXANDER PARKES, Birmingh “Imp its in the manufacture 
or compounds in the nature of kamptulicon.”— 6th June, 1866. 

1578, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improved 
composition for journal boxes or bearings.”—A communication from George 
Myers and George Harper. Upper Sandusky, Ohio, U.S. 

1580, JAMES CRANSTON, Birmingham, “ Imp: in horticultural glass- 
houses.” —8th June, 1866. 

1592. ALEXANDER PARKES,Birmingham, “ Improvements in the manufacture 
of brushes.”—1ith June, 1866, 

1593. SAMUEL LEES, Salford, Lancashire, “Improvements in furnaces for 
consuming petroleum and other hydrocarbons.” 

1594, THOMAS JOSEPH LEIGH, Lansdown Cottages, Denmark-street, Camber- 
well, Surrey, ‘‘ Improvements in the method of burning coal (whether large 
or small coals), coal dust, coke. coke dust, charcoal, wood, and other com- 
bustible substances, as also hydrocarbons and gases, and in the arrange- 
ment of the furnaces applicable thereto.” 

1596. PIERRE HIPPOLYTE LIMET, Paris, “ An improved means and apparatus for 
providing furrows in the surface of metals, applicable especially for cutting 
files and other purposes.”—-12th June, 1866. 

1616. JAMES CARTER, Dunfermline, Fife, N.B., “Improvements in opening, 
closing, and securing windows, doors, and shutters, and in the machinery or 
apparatus employed therefor.” 

1623. WALTER KNAGGS, Euston Grove, Euston-square, London, ‘‘ Improve- 
ments in the manufacture of sugar, and in the apparatus employed therein.” 

1625, VICTOR GALLET, Lavausseau de Benassais, Vienne, France, “ Improve- 
ments in the manufacture of cast steel.”— 14th June, 1866, 

1630. WILLIAM ROBERTSON and JAMES GUTHRIE ORCHAR, Dundee, Forfar, 
N.B., ** Improvements in looms for weaving.’’ 

1631. ASA LEES and JAMES BRIERLEY SLATER, Oldham, Lancashire, “Im- 
provements in machinery for making moulds for casting iron and other 
metal.”—16th June, 1866. 

1671. EDWARD PEYTON, Birmingham, “Improvements in safes.”—22nd June, 








866. 

718. JAMES BAKER, Army and Navy Club, Pall Mall, London, “ Improve- 
ments in thermo-electric magnetic batteries and engines.”—26th June, 18466. 
1776, JOHN BROTHERTON, Wolverhampton, Staffordshire, “Improvements in 

machinery for making the fittings for gas, steam, and water pipes.” 

1777. MICHAEL HENRY, Fleet-street, London, “ Improvements in governors.” 
—A communication from Leon Foucault, Boulevart St. Martin, Paris. 

1778. CHARLES Doventy, “Improvements in apparatus for distilling the 
grease of cotton seed, oil, and other fatty matters.”—4th July, 1866. 

2217. RICHARD HARVEY HUDSON, Glasgow, Lanarkshire, N.B., ‘* Improve- 
ments for preventing the fouling by and clearing ships’ propellers from 
ropes.”—28th August, 1866. 

2304. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘* Improvements in 
breech-loading fire-arms, and in the manufacture of cartridges to be used 
therewith.”"—A communication from Antoine Alphonse Ch » Paris.— 


fi ‘ion has ref to a previous patent, dated 23rd October. 1863 

(No, 2620). By the aforesaid invention atmospheric air and steam are used in 

combination as motive power only in a non-condensing steam engine with a 
area 





Class 3—FABRICS. 
Including Machinery and Mechanical Operations connected 
i gong Manufacturing, Printing, Dyeing, and Dressing Fa- 


507. 8. Wu1s0 IN, Manchester, ‘* Shuttle tongues."—Dated \7th February, 1866. 
i permanently fixing hee point of 


them together, prevents the softening of the spring, and enables the spring to 
be removed for repair, or another applied in its place with facility and despatch, 
without removing the tongue from the shuttle. 

509. H. LEA, Birmingham, “ Looms.”—Dated Vith February, 1866. 

This invention prea First, to the working of the shuttles of looms, and 
air in a more simple 
manner than has hitherto been accomplished. The improvements consist in 
drawing the shuttle across the loom by means of a blast of atmospheric air pro- 
duced by a single stroke or passage of a piston or di within a hollow 
cylinder, which cylinder isin free and open communication with the shuttle 
box of the loom, without the intervention of a storage vessel, valve box, valves 
or taps and apparatus for actuating the same. The patentee produces the 
stroke or passage of the said piston or diaph in the ng manner, that 
is to say, by a cam, wiper, or crank, employed gradually to compress a spring 
of suitable strength, which spring is released at the proper moment to drive 
forward the piston or diaphragm, the cam, wiper, or crank drawing back the 
piston or diaphragm while compressing the spring. The invention consists. 
Secondly, of the following impr in the shuttles and shuttle boxes of 
looms in which the shuttles are worked by compressed air. He makes the 
shuttle box slightly larger internally than the shuttle, and places at the mouth 
of the shuttle box a collar of leather, or other flexible material, made in one 
or more parts, and of such a shape as to close upon the shuttle by the pressure 
of the blast of air, so as to form an air-tight or nearly air-tight joint. He also 
makes the shuttle of a nearly rectangular section, as usual, but with a solid 
bottom ; and he provides a hinged lid to close the opening by which the cap is 
introduced, the object being to preserve the surface of the shuttle parallel and 











cylinder of larger sectional used, but by the impr 
after-mentioned the inventor is enabled to use advantageously any ordinary 
low-pressure condensing steam engine for the purpose, without any increase in 
the size of the cylind The imp consist in using a condenser 
having a partial vacuum, into which is discharged the exhaust steam and air, 
or moist air from the cylinder, by which means the steam or moisture in the 
air, or a ‘large part of it, condenses, and the air previously in combination 
with the steam cools and contracts considerably ; it is then drawn off from the 
condenser by steam jets and nozzles similar to those used to drive in the 
atmospheric air. The aerated condensed water deposited in the d 

may be economically employed in steam vessels to feed the boiler, or be available 
for the use of the ship’s company instead of the ordinary distilled sea water. 
He proposes to use the air drawn out of the cordenser to blow up the fire, or 
to increase the draught thereto by discharging it up the funnel. He also pro- 
poses to increase the length of all the air nozzles tioned in the specification 
of the before-mentioned patent, and to place them closer to the jet apertures 
He prefers to use a larger number of very small jets and nozzles instead of a 
smaller number of larger jets and nozzles, as by this means the atmospheric 
air is better compressed in its passage through the nozzles.—Not proceeded with. 
563. T. J. SMITH, Whitechapel, London, *‘ Steam engines."—Dated 23rd Feb- 

ruary, 1866. 

This invention relates to an improved method of working the steam expan- 
sively, and to a method of cutting-off the steam vertically. The improvements 
consist, First, in the employment in lieu of the eccentric of the slide valve 
ordinarily used of a cam of peculiar form, which works against two friction 
rollers, whereby a uniform motion is obtained. This cam is fitted on the main 
shaft, and the friction rollers on the rod in connection with the slide valve. 
3 dly, the imp consist in dividing the rod, which is in connection 
with the slide valve, into two or more parts by means of one or more oscillating 
levers, on one side of which is a hole through which a bolt is passed; from the 
connection between the lever and the rod on the other side of the lever a long slot 
is formed, and a screw passes through the top to act upon and raise or depress 
the other portion of the connecting rod immediately adjacent to the slide valve 
joint, in order to shorten or lengthen the leverage. and, consequently, increase 
or diminish the stroke of the valve. The action of the peculiar shaped cam is 
such as to cause the valve to have a temporary stop, thereby allowing the steam 
to expand, and at the same time giving a full exhaust; this action may be 
used in combination or not with that of the lever, and thus a complete com- 
mand is gtven over the opening of the The cam is somewhat of a heart 
shape, one side being a little fuller than the other, and all lines drawn through 
the centre of the shaft on which it is mounted to diametrically opposite parts of 
the edge of the cam are of equal length.—Not proceeded with. 


607. J. TRENT, Millerton, New York, “ An even-balanced tubular slide valve.” — 

Dated 27th February, 1866. 
This invention consists in constructing a slide valve which will serve the 
threefold purpose of a slide valve, steam chest, and supply passage. This is 
lished by forming the valve of a hollow cylinder equal in capacity to an 

















7th September, 1866. 

2375, CHARLES CUNNINGHAM CONNOR, Castlederg, Tyrone, Ireland, “ Im- 
provements in means or apparatus for the preparation or t of flax, 
tow, hemp, and other vegetable fibrous matters.”—15th September, 1866. 

2405. ELIAS BARLOW and W'‘LLIAM NATHAN DAOK, Patricroft, Lancashire, 
“Certain improvements in steam engines.” 

2406. ELIAS BARLOW and WILLIAM NATHAN DAOK, Patricroft, Lancashire, 
“ Certain improvements in machinery or apparatus for planing metals.”—19¢th 
September, 1866. 

2413, CHARLES WILLIAM SIEMENS, Great George-street, Westminster, London, 
‘Improvements in smelting metallic ores, and in furnaces to be employed for 
that purpose.”—20th September, 1866. 

2484, GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“An improved bronzing machine.”—A communication from John Knox 
Lowe, Cleveland, Ohio, U.S.—26th September, 1866. 





2548. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, “Im- | 





I ts in 'y for cutting files and rasps.”—A communication 

from Alfred Weed, Boston, Massachusetts, U.S. 

2549. WILIAM ROBERT LAKE, Southampton- buildings, Chancery-lane, London, 
“Improvements in  file-ci.tting machinery."-A communication from 
Alfred Weed, Boston, Massachusetts, U.8.—3rd October, 1866. 

2585, GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in the manufacture of leather binding.”—A communication 


ordinary steam chest, and communicating directly with the supply pipe from 
the boiler. The tubular valve is made to fit and slide freely within a cylindrical 
case, which may either be cast upon the steam cylinder, or secured thereto by 
bolts or screws passing through suitable flanges formed on the case and cylinder. 
The said case is also provided with flanges at each end, upon which heads or 
covers are secured, one of the said heads being connected to the steam supply 
pipe from the boiler. The cylindrical casing is provided with steam ports and 
an exhaust port in the ordinary manner. The slide valve also is provided with 
apertures by which the steam passes from the interior of the said valve to the 
steam ports, and its exterior is cut away in the centre of its length to form a 
passage for the exhaust steam.—ot proceeded with, 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

556. W. NUNN, St. George-street, London, and C. W. BROWN, Deptford, “ Ships’ 

binnacle lamps.” — Dated 23rd February, 1866. 
This invention consists, First, in lighting the compass card within the 
binnacle from above by means of a lamp, the ofl chamber of which is supported 
on a double swivel or gimbling. This oil chamber is cylindrical and elongated 





from Matthew Henry Merriam and Eugene Lindsey Norton, Charlestown, obliquely downwards, its internal circumference being polished and reflecting, 


Massachusetts, U.S.—8ih October, 1856. 


po P 
All persons having an interest in opposing any one of such applications | of the oil becoming spilled, or the 


| thereby the lighted wick which is fixed at its upper level within it throws its 
card, illuminating it by night without risk 
glass of the lamp being obscured by smoke, 


upon the 





| light di d 


should leave particulars in writing of their objections to such application at | which so commonly occurs with the lateral mode of lighting hitherto in use. 


the office of the Commissioners of Patents, within fourteen days of its date. 


List of Svecifications Published during the week ending | 


13th October, 1866. 


423, 18. ; 473, 38. 6d.; 474, 4d. ; 475, 1s. 6d. ; 477, 1s. 4d. ; 478, 10d. ; 479, 
10d. ; 480, 4d. ; 481, 4d, ; 482, 4d. ; 483, 4d. ; 484, 4d. ; 485, Sd. ; 486, 10d. ; | 
39, 4d. ; 490, 10d. ; 491, 8d. ; 492, 10d.; 493, 4d.; 494, | 

498, Sd. ; 499, 4d. ; 500, Is. ; 501, 4d.; | 


487, 8d. ; 488, Sd. ; 489, 
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Is.; 510, 1s, 6d. | 511, 4d. ; 512,40. ; 513, 1s. ; 514, 4d. 3 515, 4d. ; 516, 8d. ; | 
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517, 4d, ; 519, 4d. ; 520, 6d. ; 521, Sd. ; 522, 10d. ; 523, 
4d. 5 526, 4d. ; 527, 4d. ; 528, 4d.; 529, 10d. ; 580, Sd.; 531,44. 3 632, 4d.; 
583, 8d. ; 584, 4d.: d. ; 536, 4d.; 537, 4d.; 538, Sd.; 589, 6d.; 540, 
4d. ; 541, 4d. ; 542, 4d.; 543, 4d. ; 544, 8d. : 645.1 

548, 10d. ; 549, 8d. ; 550, 4d. ; 551, 4d. ; 552, 1s. 2d. ; 553, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on receipt 
ef the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent Office, Southampton-buildings, 
Chancery-lane, London, 



















ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared express! 
ENGINEER, at the office of her Majesty’s Commissioners of Pee = 
Class 1—PRIME MOVERS. 
Including Fized Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
508. H. WILLIS, and G. Rick, Worcester, ‘‘ Converting rotary motion into reci- 
procating motion.” —Dated Vith February, 1866. 
This invention consists in the mechanism 


+ 546, 10d. 5 547, 4d. ; | 


aforesaid 
hereinafter described whereby | He proposes also to connect a small grooved roller near to the weighted 


} Secondly, in employing a short cylindrical translucent card, around the ex- 
| ternal circumference of which the points of the compass are marked, and one 
space marked “ under sail on a wind ;” this card is made to revolve by means 
of a rack and pinions, to the arbour of one of which a key is fitted designed to 
be kept by the officer of the watch. This cylindrical card revolves within the 
binnacle lamp placed in the bi le, and is therefore illuminating, and is made 
visible from the outside through a space or hole in front of the binnacle lamp 
sufficiently large to admit of one or more points of the compass being seen 
through it. A projecting point at the top or bottom of the opening serves as 
an indicator to which any particular point of the compass marked on the card 
can be brought by turning the key, and thus a compass course can be clearly 
| given by the officer of the watch without the possibility of its being changed 
by others, and is kept constantly in view beyond chance of mistake. The 

compass course is equally visible by daylight; when no course is given the 
space marked “ under sail” on a wind should be shown. 


| 560. ; 2. SAMUELSON, Hull, “ Construction of ships.”—Dated 23rd February, 
| 
| 


| This invention consists, essentially, in making the poop deck-house or main 
| cabin of steamers and sailing vessels movable from the rest of the ship, so 
| that in the event of the vessel foundering, it may be readily unshipped and 


launched.—Not proceeded with, 


564. J. HOLLY, Blackwall, “ Railway brakes.”—Dated 23rd February, 1866. 
This invention consists of certain novel and improved mechanical arrange- 
ments and combinations, of which the following will serve as an example :—To 
the under-framing of every railway or other vehicle used on railways 
the inventor proposes to adjust a swing bar, to the ends whereof brake blocks 
are fixed, so as to come into contact with the peripheries of the running wheels 
of the railway carriage or other vehicle. The aforesaid swinging bars he 
places at each extremity of the under-framing of the carriage, and midway of 
framing and between 








such said each pair of running wheels he adjusts a 
vibrating cross shaft at one end a fixed friction wheel intended to 
come into contact with one of the rails of the line of railway when red. 
The other end of the cross-shaft has a counterbalance weight affixed 
thereto for lifting the friction wheel away from rail. 





unbroken, so as to enable the aforesaid collar on the shuttle box to form an air- 
tight or nearly air-tight joint during the motion of the shuttle within the box. 
The ends of the shuttle may be made conical, as usual, or he makes the afore- 
said collar on the shuttle box of a circular shape internally, and forms upon 
the body of the shuttle at each end a cylindrical portion fitting into the afore- 
said collar, and forming an air-tight or nearly air-tight joint. The extreme 
ends of the cylindrical portions may be made conical, and the top and bottom 
left open in the usual manner. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, kc. 
610. A. V. NEWTON, Chancery-lane, London, “ Apparatus for loading wagons 
with hay, straw, d&c."—A communication.— Dated 2nd March, 1866. 

According to this invention the wagons are provided with a crane post 
having a swing arm, from which arm a fork is suspended by a rope. The 
swinging arm of the crane is provided with a locking device, which is so con- 
structed that it will lock the arm of the crane to its post in certain positions of 
this arm while the fork is loaded, and when the load is discharged will unlock 
the said arm and allow it to swing freely, so that the fork can be drawn back 
to a position for receiving upon it another load. There is also applied to the 
crane post a sliding plate ring, or other suitable clamp, in conjunction with 
guy ropes, which are attached to the clamp, and also to the rack or wagon 
body for the purpose of P ing a fining the load upon the wagon. 
657. J. BIscHOFF, New Broad-street, London, “* Steam cultivators.”—A commu~ 

nication.- Dated 3rd March, 1866. 

The First part of this invention relates to imp ts in 'y for the 
tillage of the soil, and consists in the application to a travelling carriage, which 
is moved by steam machinery, of one or more rotating frames which are 
arranged to work horizontally and to carry a number of ploughs, coulters, 
shovels, or scarifying blades. according to the kind of work to be performed. 
These frames are thrown through gearing from the main shaft, which also 
communicates motion to the driving wheels of the carriage. A certain relative 
speed is thus preserved between the forward movements of the carriage and 
the rotary movements of the frames. Provision is made for elevating or 
depressing one or all of the rotating frames, either while they are in motion or 
at rest, and sustaining them at any desired point according to the depth at 
which it is desired to stir the soil. Provision is also made under this part of 
the invention for varying the speed of the carriage, or that of the tiller frames, 
according to the resistance to be overcome, —— ee — = _— 
engine strokes, and also for stopping or starting and for reve: 
ments of the machine at the pl of the dant. The Second part of the 
invention relates to the adaptation of the machinery employed in the tilling of 
the soil, for digging trenches or ditches, and consists in the use of a horizontal 
rotary frame, which is arranged beneath a steam carriage, and provided with 
suitable coulters for digging the soil; and also in the use of a wheel which 
rotates in a vertical plane in rear of the digger for the purpose of elevating the 
loose earth, and discharging it either upon the surface of the ground on each 
side of the machine, or depositing it upon an endless apron, to be delivered 
thereby into receptacles upon the sides of the carriage. The Third part of the 
invention relates to an improvement in agricultural steam engines, and consists 
in overcoming the dead points of a crank which is rotated by a single piston 
rod working in a steam cylinder by the employment of a contrivance which 
shall automatically push the crank past the dead points at the termination of 
every stroke of the piston. Another part of the invention relates to a fan 
governor or regulator, which is so constructed and applied to the engine — 
that it serves all the purposes of a governor for regulating the o 
steam to the steam chest, besides serving as a means for furnishing a current 
of cold air for condensing the exhaust steam, and of causing such air after it is 
heated to pass through the fire chamber of the boiler. The last part of the 
invention relates to a mode of constructing ven — Ag agh 3 Cy 
more particularly for agricultural carriages, a consis 
heating and supplying heated air to the furnace chamber, and for utilising both 
fuel and water in working the engine. 


Class 5.—_BUILDING.—None. 


Class 6—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
578. W. E. NEWTON. Chancery-lane, London, “ Breech-loading fire-arms.”—A 
communication.— Dated 24th February, 1866. 

This invention cannot be described without reference to the drawings. 

636. Lieut.-Col. G. P. EVELYN, Army and Navy Club, Pall Mall, London, 
“ Projectiles for ordnance and fire-arms.”—Dated 2nd March, 1866. 

In performing this invention the inventor proposes to cut, cast, or otherwise 
form on the periphery of the projectile a helical groove or grooves extending 
from the base to the head thereof. The groove or grooves may be of any 
section desired, but one side or edge of such grooves or channels must be 
bevelled away to a rounded surface. so as to offer little or no resistance to the 
rotary motion, which motion is caused by the opposite edges of the grooves 
being formed with a surface corresponding, or nearly so, to radii drawn from 
the central horizontal line, or the centre of the transverse vertical section of 
the projectile. The groove may be made constant or varying so far as regards 
dimension and depth; but he prefers the varying groove, especially in pro- 
jectiles for small arms, in which the groove should commence with a deep 
channel at the base of the projectile, and continually decrease towards the 
head. The explosive force acts with the greatest power, therefore, upon the 
vertical edges of the grooves at the base of the projectiles, and thus causes 
rotation during the passage of the shot along the bore at the instant of dis- 
charge.--Not proceeded with. 

673. W. E. NEWTON, Chancery-lane, London, *‘ Construction of ordnance.” —A 
communication.— Dated 5th March, 1866. 

This invention consists in making the rear or breech portion of the cannon, 
that is, the part which has to resist the greatest force developed by the explo- 
sion of the charge, of wrought iron, steel, or other suitable metal, and then 
casting the forward or muzzle part into the forward end thereof, and causing 
the two parts to become united. 

677. M. HENRY, Fleet-street, London, “ Fire-arms.”=—A communication.— Dated 
6th March, 1866. 

The patentee claims, First, the employment of a carriage sliding or working 
between the trigger and the cock, and hae weer a rah ae _ 
nose, or tilting piece carrying a stud, the w arranged, ’ 
operating substantially in the manner and for the purpose described. Secondly, 
the improved trigger, in which a tail piece is employed, arranged and operated 
substantially in the manner and for the purpose described. Thirdly, the 
improved separable or movable breech or ,breech-piece, having notches and a 
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THE ENGINEER. 


: 303 








hinged y described. , the 
and combination of parts constituting the improved pistol or other 
fire-arm, in which a separable breech- is combined with a 


688, W. RICHARDS, “ Breech-loading fire-arms and cartridges.” 

. —Dated 6th March, 1866. 

This invention has reference to a former patent dated 25th March, 185@ (No. 
623), in so far that the patentee hinges to the rear end of the barrel a lever 
on which is a sliding block forming the abutment for the cartridge in the barrel. 
According to the present invention, however, the block does not carry a plug to 
enter into and close the breech end of the barrel, but the front of this block 
simply comes to within a short distance of the end of the barrel, the cartridge 
being d as hereinafter explained, so as to make a gas-tight joint, not- 
withstanding that this space is left. The carry their ga eof 





» which has been used 
The space into which the sliding block 
as in the aforesaid former patent, a chamber 
enclosed at the sides, but these sides are dispensed with in order to allow the 
freer use of the figures in putting in a and withdrawing the case afier 
The sliding block has a hole or holes formed in it, which both serve to 
hten it and to permit the free escape of any gases which may pass back by 
the side of the pin or striker. In order to connect the barrel with the body or 
frame of the breech-loading apparatus he employs simply a stud on the under 
side of the barrel which enters a hole in the fore part of the body or frame, and 
. In order to assist in withdrawing the cartridg 


5 


. Motion is given to the extractor by 
a nib on the lever on the further side of the hinge, which nib, when the lever 
on the further side is raised, comes against a stud on the extractor. 





Class 7—FURNITURE AND CLOTHING. 
Ineluding Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

622. C. POWELL, Birmingham, “* Watches, &c.”—Dated \st March, 1866. 

In manufacturing watches to go for a long time with once winding up, it is 
necessary to have a long spring with corresponding strength and a sufficient 
space for its free action. This object the patentee attains as follows :—He takes 
a solid plate of the intended diameter of the watch, or nearly 80, and he bores it 
out so as to form a recess or cavity therein, in which he fits the main spring ; 
this recess or cavity is of sufficient depth not only to admit the spring, but 
also to leave a small part to support the arbor of the same ; the cavity extends 
from the edge of the plate to a little beyond the centre thereof. He also bores 
out the plate so as to form another cavity therein to receive a train of wheels 
which fit therein, and to which he adds a supplementary wheel to increase the 
duration of the going power. He also uses an extra wheel for connecting the 
minute and hour wheel with the train of wheels, in consequence of the main 
spring occupying space beyond the centre of the watch. The next improve- 
ment consists in making provision for the undue and irregular strain which is 
generally exerted on the outer end of the main spring when it is wound up. 
The object of this improvement is to regulate the outer end of such main 
spring, and in the arransement which the patentee prefers he forms a semi- 
circular groove, the ends of which open into the space bored out for the main 
spring; in this groove he fits a bolt, one end of which has a catch on which 
the main spring is fitted, and as the spring is wound towards the centre or 
arbor the semicircular bolt moves towards the centre also (that is, the end 
fastened to the main spring), and the strain is in a right angle direction whether 
the spring is wound or run down, 





RAILWAYS ON THE ConTINENT.—(From our Correspondent.)— 
The Prussian Government is covarins itself with a project for 
the establishment of a more direct line between Russia and the 
Rhine by the completion of several already existing links. A 
scheme is also under consideration for the establishment of a 
direct line between Hamburgh and Copenhagen. This line would 
traverse Holstein, the island of Fehmarn, the island of Laaland, 
and that of Seeland, on which Copenhagen is situated. Commu- 
nication between the islands would be established by means of 
steamboats corresponding with the trains. The cost of carrying 
out this bold project is estimated at £3,000,000. 

Distress AT DEPTFORD.—We are sorry to have occasion to refer 
to the great privations which are being suffered in Greenwich and 
Deptford in consequence of the abated demands upon the re- 
sources of the shi and boiler-making firms in that neigh- 
bourhood. We are in possession of full particulars as to the firms 
which have had occasion to discharge large numbers of hands, but 
de not think it would be fair or serve any good purpose to disclose 
those particulars. It is enough for our present purpose to state 
that in the locality referred to about 10,000 skilled workmen and 
labourers are out of employment from the slack demands upon the 
shipbuilding and boilermaking firms on both banks of the Thames. 
On Tuesday evening last a public meeting was held in the hall of 
the Deptford Institution to inaugurate an effort to abate the 
suffering and destitution resulting from the sad condition of 
affairs referred to. The Rev. Dr. Miller, vicar of Greenwich, pre- 
sided, and opened the pr dings by an exhaustive speech of a 
thoroughly catholic tone. He quoted his late revered friend, John 
Angell James, of Birmingham, who held that there was no sec- 
tarianism in misery and that there should be none in religion. 
Regblutions were sed for opening a general subscription “ a 
relief fund, the relief to be administered in kind, and only after a 
visitation in each case. Sir Charles Fox, M.P., Mr. Alderman 
Salomons, M.P., the Rev. Rupert Turner, and others, aided the 
ype The meeting was crowded, and passed unanimously all 
the resolutions proposed. 

THE CONDITION OF THE ATLANTIC CaBLE.—The following 
interesting letter has been published in our able contemporary the 
Railway News :—“‘ Valentia, Sept., 1866. My dear Sir,—You 
have doubtless received through Mr. McCurley the certificate of 
the completion of the cable of 1865. Ihave since been engaged 
in repeating all the tests of both cables at greater leisure; the 
results are most satisfactory, and bear ample testimony to the 
great care and skill which must have been bestowed upon them at 
every = and in every stage of their manufacture. The insula- 
tion of the 1865 cable is even better than that of the 1866, but 
this is doubtless attributable to its having been longer submerged 
-—time having the well-known effect of improving the quality of 
gutta-percha. The cable of 1866 has, however, also so greatly 
improved since it was submerged in July last, that it is doubtful 
which will ultimately prove the better. The perfection of the 
insulation of these lines is very gratifying, and must certainly 
appear surprising to any who are not aware of the great advances 
which have of late years been made in every branch of telegraphy. 
If either of the cables, for example, be disconnected from the 
earth, and charged with electricity, it requires more than an hour 
for the half of the charge to escape through the insulating cover- 
ing to the earth, With a single galvanic cell, composed of a few 
drops of acid in a silver thimble, and a fragment of zinc weighing 
a grain or two, conversation may readily, though slowly, be carried 
on either through one of the cables or through the two formed 
together at Newfoundland so as to form a loop, and, although in 
the latter case the spark, twice traversing the breadth of the 
Atlantic, has to pass through 3,700 miles of cable, its effects at 
the distant end are visible on the galvanometer in a little more 
than a second after contact is made with the battery. The deflec- 
tions are not of a dubious character, but full and strong, the spot 
of light traversing freely through a space of 12in. or 18in. on the 
scale, and it is manifest that a battery very many times smaller 
would suffice to produce similar effects. The = of the 1865 
cable is 1896°48 nautical miles, being thirty-eight miles longer 
than that first completed, but there is no apparent difference in 
their speed of working. The clerks are rapidly gaining experience 
and confidence in working, and have in some short and exceptional 
trials attained a speed of even seventeen or eighteen words per 
minute. Judging from the experience afforded by other par} 
yr da ng = that is known of the character of the aon of = 

tlantie, there appears every reason to expect t these cables 
will maintain thets electrical ——— Sach oles series of 
— am, dear Sir, yours faithfully, (Signed) Latimer CLARK. 
inane ae Saward, Esq., Secretary, Atlantic T ph Company, 








THE IRON, COAL, AND GENERAL TRADES 
OF B GHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


AND THE NORTHERN IRoNMASTERS: A Denial: What would be 
i ible by some Ironmasters in South Staffordshire—TuE 
Roya CoMMISSION ON THE CoaL QuEsTION: Important Pro- 
ceedings in South Staffordshire—DESULPHURISATION OF COKE: 
Two Valuable Ii te THe HarDWARE TRADES: No Im- 
gone Saas IN BrrMInGHAM — THE SUSPENSION OF 
rn. THOMAS SMITH, WOLVERHAMPTON : Liabilities and Probable 
Dividend— Tae BrrwincHam Gun TRADE AND THE GOVERNMENT 
Contracts : Room for THE SMOKE NUISANCE IN 
BIRMINGHAM AND WOLVERHAMPTON— RAILWAY COMMUNICATION 
BETWEEN PASSENGERS AND GUARDS: A Birmingham Invention 
. Toe SEWAGE QUESTION IN WOLVERHAMPTON: An Unlooked- 
for Dificulty—THE BrrMINGHAM CANAL COMPANY AND THEIR 
PROPOSED PuMPING ENGINES: Projected Opposition from 
Wolverhampton —ANOTHER EXPLOSION IN BIRMINGHAM. 


** Wuat has come to the trade in iron I can’t tell, but certainly 
extremely little is being now or has been done init in this district 
for some time past. vad , in substance, is the complaint which 
was heard on ’Change in Birmingham yesterday (Thursday), and 
in Wolverhampton on Wednesday, even as it has been heard at 
several meetings now for three months. Men of experience and 
observation point to the utter disorganisation of those financial 
arrangements by which, for a long time, enterprise in many 
departments of trade has been fostered, as in great part the expla- 
nation of the prevailing depression, and inasmuch as the dis- 
organisation mentioned seems likely rather to increase than to 
decrease, such members of the trade as are last referred to are 
inclined to the “conviction that it may be quite a twelvemonth 
before the iron trade has recovered its former condition of buoyancy. 
The revelations that have been made in connection with the 
London, Chatham, and Dover Railway are exercising a depressing 
influence upon the trade in iron throughout South Staffordshire, 
which the favourable direction that the money market is taking, 





and the expectation (from the abundance of capital in hand) that; 


there will be a long reign of low discount, is unable to remove. 
All contractors’ work is very slightly in demand. © The orders that 
are now under execution, and the new specifications that are 
coming in, are nearly all for those lighs "descriptions of finished 
iron which are in request only in the home, retail, or in the mer- 
chant departments of the export trade. But the allegation is 
being ridiculed that any calamity has ee South Stafford- 
shire that other peanaliten districts are from, or that because 
of the prevailing depression South Staffordshire is rapidly waning. 
The croaking spoken of is merely an echo of that which has been 
heard here, now and again, for the last five-and-thirty years, and 
yet, during all that time, —7 splendid fortunes have been and 
are still being made here, and the number of mills and forges and 
other similar places for the profitable employment of labour have 
gone on increasing. 

Prominent denial has been made of the inaccuracy of the state- 
ment which has elsewhere obtained conspicuous utterance, to the 
effect that the trade here are declining to come to the aid of the 
masters in the north of England, and, lowering the price of iron, 
reduce also the rate of wages that is now being paid, because 
influential leading makers are apprehensive that certain firms of 
less note may not abide by such an agreement if it should be 
come to. The facts, on the contrary, are that the ‘‘ small makers,” 
as they are termed, are ene ¢ for the alteration to be made, but 
their views are not entertained by the leading firms, who are only 
too well aware of the severe pressure to which such competitors 
are subjected when they have to pay 9s. 6d. a ton for puddling 
bars that, as we stated last week, are Sie sold, some of them, at 
£7 a ton. If such makers can r such an unequal state of 
things at such a period of stringency in the money-lending world, 
they are more clever than their more powerful brethren believe 
them to be. There is no reluctance to deal with the question on 
the part of the great firms if they did not believe that personal 
profit would ultimately result from declining to accede to the 
wishes of less influential makers. The very low ground which is 
taken up cannot escape observation by the reader, but amongst 
men whoassemble where ‘‘ merchants most docongregate,” asupreme 
regard to individual J ageed is, has long been, and ever will be, the 
order of the day. e question of a reduction in prices and wages 
would be made short work of if certain masters here could act as 
they would wish without any other consideration ing upon 
the subject. These gentlemen would reduce wages 20 per cent. 
and iron 10 per cent.; and they would enforce their terms what- 
ever the opposition. 

Coal is still improving. Inquiries of considerable importance 
are being made here on behalf of the Royal Commissioners ap- 
pointed to ider the question of the probable condition of our 
coal-fields. Mr. Robert Hunt, the —_ of the mining records, 
is here, ascertaining the amount and the rate of consumption in 
the various leading manufactures. Mr. Hunt is acting as a 
member of the commission. During a portion of the time he has 
been assisted by Mr. Jukes, of the Government Mineral Survey 
Department, who has been here, making additional inquiries with 
a met rf a third edition of his book upon the South Staffordshire 
coal-field. 

During the proceedings of the usual weekly meeting of the trade 
in Wolverhampton, on Wednesday, a specimen of coke was shown 
which, it was stated, was perfectly free from sulphur, and had 
been made without the introduction of pitch or tar, and without 
the aid of a furnace, from South Staffordshire colliery slack. The 
manufacturer is Mr. F. W. Gerhard, of the Causeway Lake Works, 
Wolverhampton. Mr. Gerhard isa metallurgist who, during the 
last two years, has been engaged in experimenting on South Staf- 
fordshire iron and its concomitants. He asserts that by the dis- 
covery he has made he can produce pure coke, and he says that 
out of thirty or forty samples of coke which he has examined, 
produced in different parts of the kingdom by the various means 
now ome. not one of them was proved by his test to be free 
from sulphur. His coke, however, he maintains, is perfectly free 
from that enemy to good iron. He is able, he alleges, to desul- 
phurise ironstone, and also large coal, at a first cost of Is. 6d. 
per ton. Ironstone and fuel thus deprived of sulphur would, he 
contends, produce pure iron, at the same time that a great saving 
would be effected in the manufacture, and in the item of fluxing 
alone a reduction on the present cost of quite 50 per cent., b 
diminishing to that extent the quantity of limestone requi 
He lays it duwn that if coke and ironstone of any description are 
desulphurised previously to its being placed in the blast furnace, 
the Bessemer process would be applicable to the conversion of the 
iron so produced into steel, because, he says, that the value of 
the hematite iron in the Bessemer nay is that it is nearly free 
from sulphur, and that the silica which it contains is removed in 
the form of silicic acid. Inasmuch as oxygen or atmospheric air 
alone will not remove sulphur, which is contained in nearly every 
description of iron ore, and whith is a deadly enemy to the purity 
of the metal, all that, in his opinion, is required to make iron 
chemically pure is to deprive it of its poisonous element. The 
desired ole, he contends, is now within the reach of every iron- 
master by the adoption of the “simple and inexpensive” process 
which he has discovered. We give these facts as they are asserted 
to us by Mr. Gerhard, and leave practical men to judge of their 
accuracy, and of the worth of the process refi to. Mr. 
Gerha: * eopee does not stop here. He believes that he has 
found out a method whereby the Great Eastern, for instance, 
when she went out to lay the Atlantic cable of 1866, might have 








vege gc vy herd just the quantity of fuel she was com 
to carry. Hew have used the same iption of but 
by what he terms another “simple and eo” 





he would have obtained the same amount a Be aed cen | 
4,000 as was given out by 8,000 tons. Mr. Gerhard a simall 


goctate saprentes by he demonstrates his ability to accom- 
plish in manner what he professes. His invention, he 
1s applicable to a 4 Sn | now in use, 
is especially adapted to ers. It added 
Gerhard is neither man the coke which he 


ufacturing 
exhibited, nor has he patented the process of desulphurisation 
which it is produced, although he has drawn up a 
specification; whilst the invention which he claims to have made 
out for > oa the fuel requirements of steam 
vessels awaits even a provisional specification. The inventor 
makes no secret of the fact that he should be only too glad to find 

the requisite to make these inven- 
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surroun localities. Depression still exists. No alteration 
-— has taken place in the state fic ches. 
. James Kimberley, of i has sus- 


pended payment. He was a factor, with an extensive district 

connection. His liabilities are small—not more than £2,000 defici- 

em AP bos offer of 6s, 8d. in the pound has been accepted by 
creditors. 


The creditors of Mr. Thomas Smith, hardware merchant, of 
Wolverhampton, whose failure we reported last week, will meet in 
the town next Monday. The liabilities, we understand, exceed 
£15,000, but a dividend of at least 10s. in the pound is anticipated. 

The present state of the Birmingham gun trade is a subject of 
some discussion in that town. It seems that in all Europe there 
are but three machine armouries at which “ interchangeable ”— 
that is, every part of ties ae must be finished with such nice 
exactness as to fit any other gun of the same pattern— arms can 
be made, and these are in England the Government Factory at 
Enfield, the Small Heath Factory in Birmingham, and the London 
Armoury Company. Enfield can probably make 2,000 breech- 
loaders weekly; Small Heath, 1,000; and the London Armoury 
Company, 300. At the utmost the three could scarcely turn out 
"lading ae 9 08 weekly a $ Seeingfuda) there ax States 2 
cludi vernment factory at Spri are, perhaps, 
fifteen to eighteen machine factories remaining out of the thirty 
established during the war, and of these the private factories 
might probably supply from 10,000 to 12,000 guns per week. 
Taking the whole of them—English and American together—it 
will be seen that only a small part of the demand can consequently 
be met by existing means of production. There is, ag meee 
ample room for further and extensive development of the —— 
ham trade, without injuring the Small Heath Factory, and it 
hoped—indeed, on some hands confidently expected—that, if Bir- 
mingham provides herself withadequate machinery for the purpose 
(for the Government will not setae hand-made guns), she will 
receive a fair portion of the Government contracts. . 

The officer in Birmingham who attends to smoke nuisances has 
resumed active operations. One day last week six informations 
were laid before the borough justices, and in each case a fine was 
ee bene i ue at the town end of 

3 -street, where the nuisance is said to in special inten- 
sity, were ordered to pay a fine of 40s. ar the costs, and a 
third was mulcted in the sum of 10s. and costs. As the escape of 
black smoke can now be easily prevented we think that these con- 
victions are just, and will have a practical effect. A prominent 
member of the Wolverham town council alluded to the same 
nuisance in that town at the special meeting on Tuesday, and it 
was hinted that three-fourths of the smoke might be consumed if 
manufacturers would only use one of the many appliances now 
patented for that purpose. » 

Mr. John Sumner, of Sherborne-road, Birmingham, has invented 
an ingenious plan for supplying the means of communication 
between passengers and in railway trains. The top of each 
compartment is fitted with a mushroom-shaped bell, of sufficient 
sonorousness to be heard along the whole train; and overhangin; 
the bell are four hammers, of which may be released by - 
ing one of four ordinary bell-pulls fixed in the corners of the com- 
partment. At the same time that the bell is rung a spring signal 
arm is raised, and, flying out from the side of the carriage, indicates 
where the alarm comes from. The signal cannot be thrown out 
without ringing the bell, and once out it cannot be replaced by any 
one inside the carriage. The advantage of the plan is that the 
whole apparatus is very inexpensive, and that the signalling ma- 
chinery of each compartment is complete in itself, : 

The town council of Wolverhampton are almost at a dead-lock 
in reference to the sewage operations in that town. The question 
of sewage has been under discussion in the council there for five 
years, and during all that time money has been voted for the pur- 
pose of carrying out a system, for at mt the town has only 
two or three deep drains, and cellars of more than the shallowest 
depth are constantly filling with water in the best parts of the 
town. From time to time, however, alterations have been made 
in the plans previously adopted, by the council profiting by the 
disasters of other towns, as also by their experience. The council 
have at length adopted, as we have previously mentioned in these 
columns, the Croydon system; and their last resolution was to 
carry it out, at an estimated cost of £40,000. Since that time the 
sewage committee have been in negociation with the proprietor of 
some property near to a junction of the Birmingham and Worces- 
ter canals for some land upon which to carry out the Croydon 
principle. A few days ago the negociations were stop) by the 
refusal of the proprietor of the to sell it for the purpose 
desired. On Tuesday a special meeting of the il was hel 
and after this condition of affairs was reported, it was resol 
that the necessary ings should be taken with a view to 
“exercise and put in force the compulsory ” requisite 
to enable the council to carry out their plans without further let 
or hindrance. The council will now, therefore, call in the usual 
legal machinery to compel the Owner in question to sell his pro- 
perty for the pases for which it is wanted by the corporation. 

Another subject was brought forward at the same meeti 
the Wolverham town council. It was shown that the Bir- 
mingham C: Company contemplated the erection of two 
powerful 7 5! engines, for the purpose, it was stated, of 
“churning” the water to and fro t hh that portion of the 
company’s which runs through Wolverham ; and it 
was assel that the effect of the out of 
of the company would be to convert the canal through Wolver- 
hampton into “an open, i 
state of things the council would not permit; and, with the end of 
preventi itigati 





had in view were carried into bere for it was declared 

the corporation would not mit 

Sm Peet ee ms > the council were reminded that the opposi- 
tion of the Bradford town council to the proceedings of the canal 
company of that place were, although costly and yet 
successful, an injunction by the Court of 

ew to prevent the company carrying out their contemplated 
plans. * 

We last week chronicled two explosions that had occurred in 
ee eee Sy ty et ad 
three men were eé' at Birmingham -house in loading 
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WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent. ) 

THe InoN TRADE: Present Operations : Confidence between Masters 
and Men: Home Transactions; Limited Demand ‘for Plates : 
Exports to the Foreign Markets: Position of the Foreign Trade 
and Future Prospects—Picg InoN—THE Tin-PLATE TRADE: 
Firmness of Quotations--THE STEAM AND House Coat TRaDE— 
SusPENSION OF THE CLYDACH IRON ComPANY—IMPROVEMENTS 
AT BLarENAVON—THE Upper Forest Iron anp Tin Works— 
EXxPuLosion oF Fire-Damp at SAuNyDERSFOOT.— MINERS RE- 
TURNING FROM AMERICA -WINDING UP oF COLLIERY ComM- 
PANIES, 

Tue ironworks of the district continue to be very fairly employed, 

and, considering the general depressed state of the trade in the 

other iron-producing districts of the kingdom, Welsh makers may 
well congratulate themselves upon the extent of present opera- 
tions, and look forward hopefully, if not sanguinely, to the future. 

Throughout the district there are no idle hands in the labour 

market, and a feeling of satisfaction pervades the working classes, 

between whom and the masters there is the greatest confidence. 

Such a pleasing state of things is the more satisfactory when the 

present lamentable differences in the north are considered, and it 

is earnestly hoped that the day is far off when this reciprocity of 
feeling now existing in South Wales will be interfered with. The 
improvement noticed last week in the demand on home account is 
maintained; if anything, there is a greater inclination to enter 
into actual business, as evidenced in the placing of orders. The 
effect of the monetary crisis has been such that several of the 
large companies at home will be necessitated, for the present, to 
buy as sparingly as possible; still, it is the opinion of those well 
acquainted with home requirements, that transactions will be 
more fully entered into as the quarter advances. The inquiries 
for miscellaneous descriptions partake of a more business-like 
character since the dry weather has set in. Plates are in very 
limited request, and there is no prospect of any improvement 
taking place in this important branch of the trade until the ship- 
ping interest is in a more satisfactory state than it is at present. 
A greater proof of the depression which exists in the iron ship- 
building department could not be adduced than the fact that, not- 
withstanding the lock-out on the Tyne, the orders that find their 
way into this district are scarcely worth noticing. Since last 
report there has been a large tonnage of rails cleared out from the 
local ports for New York, whilst the last instalment of this year’s 
delivery (upwards of 1,000 tons) for the Baltic markets was sent 
out to Cronstadt on Friday from Newport. <A very fair quantity 
has also been exported on South American account. Orders from 
the United States continue to come in, and at several of the works 
contracts from that country are under execution. The spring 
delivery orders are being placed in a tolerably satisfactory manner, 
and transactions with the Continental markets indicate that, ere 
long, business will be regulated with a larger amount of vitality. 

The eastern trade continues of a quiet character, and it is quite 

problematical when an improvement may take place. There is 

no change for the better to note in the demands for pig iron, and 
quotations may be quoted the turn easier. 

A healthy tone pervades the tin-plate trade, and the several 
— are fairly employed. Prices are firm, with an upward ten- 
dency. 

There is no diminution in the receipt of orders for coal on 
foreign account, and as, since the dry weather set in, operations at 
the docks are carried on with a larger amount of aetivity, the out- 
put at the several collieries has correspondingly incfeased. Taking 
the exports since the commencement of the present month as 
a criterion, there is not the least doubt that the tonnage of Welsh 
steam cleared out for October will be in excess of the quantity 
returned for the month of September. The inland demand con- 
tinues active, and large quantities are sent daily to the London 
and Midland markets. House coal is in improved request, espe- 
cially on coasting accounts, and if there wag not a scarcity of 
tonnage on offer the shipments would be greater than they are 
at present. Freights, however, are on the upward turn, so that 
this deficiency will not be felt for long. 

The patent fuel works are tolerably well employed, an d several 
large exports have taken place from Cardiff and Swansea, 

The suspension is announced of the Clydach Iron Company. 
The principal shareholders are men of high position, including 
Messrs. Thomas Brassey, George Findley, ae others, and it is 
believed that the creditors, a meeting of whom is about being 
called, will be ultimately paid in full. The amount of the liabili- 
ties is not yet known. The company’s works are situated at 
Clydach, near Abergavenny. 

A large driving wheel for the rolling mill engine at the Blaen- 
avon Ironworks was cast in one piece at the company’s foundry 
last week, under the superintendence of Mr. Henry Challons- 
worth, master moulder, and although portions of the molten iron 
had to be conveyed a distance of 150 yards from some of the fur- 
naces to the moulding yard, the casting was a perfect success, 
The wheel, which is stated to be one of the largest ever cast in 
this district, is 22ft. Gin. in diameter, and weighs upwards of 26 
tons. Subsequently the spur wheel which is to work in con- 
nestion with the driving wheel, and which weighs upwards of 
cleven tons, was cast with equal success. 

In addition to the gratifying intelligence notified in THE 
ENGINEER of the 14th ult., that the Upper Forest Iron and Tin 
Works had been leased by Mr. Crawshay, after lying idle from 
seven to eight years, it may be stated that the lessees, Messrs. 
Morgan, Evans, Lewis, and Jones, have made arrangements for an 
immediate commencement of operations at the tin works, and the 
inhabitants of the district, in the fulness of their joy, have ex- 
pressed a desire to commemorate the opening by a *‘ demonstra- 
tion.” The blast furnaces, which are three of the finest in South 
Wales, will, it is expected, be blown in at no very distant day. 

A sad accident from explosion of fire-damp has occurred at More- 
ton Colliery, Saundersfoot. It appears that, immediately after 
some of the men and boys had descended the pit, for the purpose 
of proceeding with their work, some of the latter went to their 
stables, and, on opening the door, a fearful explosion of foul air 
took place. About six or seven of the boys were hurled to the 
ground with great violence, and nearly all of them were more or 
less burned or otherwise injured. One poor fellow had his thigh 
broken in two places, and another had the greater portion of his 
scalp torn off and his leg broken. Several others sustained severe 
injuries ; but, under the care of Dr. Richards, they have got on 
most favourably. The cause of the accident has not been clearly 
ascertained, but it is said that blame is attached to the party 
whose duty it was to examine the state of the air in the headings 
before the boys were allowed to go in.. Mr. V. J. Williamson, the 
proprietor of the colliery, intends causing the fullest investigation 
to be made. 

During the late very serious depression in the iron trade, 
and even up towards the end of the last quarter, there prevailed a 
strong feeling among the working classes for emigration to the 
United States and elsewhere, caused doubtlessly in a great measure 
by the then scarcity of employment, but principally promoted and 
supported by interested parties desirous of securing for foreign 
markets the hard-working skilled hands of this district. A con- 
siderable number broke = their homes and left for America, ‘‘ the 
land of promise,” where they were to receive higher wages for less 
work, and the want of labour not known to the industrious. The 
majority of the Welsh miners and ironworkers, more wise in their 
generation stayed at home determined to take their chance of the 
future, and the sequel has proved the wisdom of their resolve. 
During the past fortnight several of those who left have returned 
home again, and their account of the present state and 
future prospects of trade in America are far from encouraging ; 
although they evidently do not like to make the worst of things, 
they state that labour is scarca whilst labourers are abundant 
everywhere ; that strikes are of very common occurrence and the 
cost of living very dear, 











The Gelynog Llantwit €0 Sempeny (Limited) winding-up 
case .was brought before Mr. . -the clerk to Vie Char 
cellor Stuart,'on Thursday’ ‘in order to obtain the judge’s 
sanction for the sale of a portion of the company’s property. ‘Lhe 


uisite order was made. 

n the Nant Colliery Company ), which is in course of 
liquidation, the property of the pany was stated to be worth 
about £10,000, but subject to mortgages to the extent of £4,000. 
The amount likely at any one time to come to the hands of the 
liquidator was stated to be £200, and he has been ordered to give 
“On Thureday t ie Argo Colliery Com (Limited) 

uw the ollier mpany i case was 
heard before Mr. Hall, chief cle to Vie -Chancellor Stuart. 
Messrs. Blakeley and Beswick applied that the provisional liqui- 
dator should have authority granted him to employ a solicitor and 
advertise his appointment in the Gazette and other newspapers. 
The application was assented to and the order made. 


SCOTLAND—ITS TRADE AND OPERATIONS. 
(From, our own Correspondent. ) 


Tue GLascow Pic IRoN MARKET—SHIPMENTS DURING THE PAST 
WerEK— MANUFACTURED IRON— ExPorTS OF IRON AND IRoN Goops 
—THE CoAL TRADE AND THE SHIPMENTSOF THE WEEK—ASSOCIA- 
TION OF ASSISTANT ENGINEERS—IMPROVED METHOD OF ROLLING 
Iron—LAUNCH OF THE HELEN MACGREGOR —OPENING OF THE 
ABERDEEN WATERWORKS. 

In the pig iron market there is no change to note; market very 

inactive. To-day (Wednesday) only 500 tons reported at 54s. 6d. 

cash, closing sellers. Quotations are as follow:—Pig iron, Mixed 

Nos.. Warrants, 54s. 44d. to 54s. 6d.; No. 1, G.M.B., 56s. to 

56s. 3d.; No. 3, 54s. to 54s. 3d.; Gartsherrie, No. 1, 66s.; Coltness, 

No. 1, 63s.; Glengarnock (at Ardrossan), No. 1, 62s. 

The shipments of the week are rather above those of the corre- 
sponding week of last year. Foreign and coastwise were as 














follow:— 

Same week 

Ports. Foreign. Coastwise, Total. last year 
Tons. Tons, Tons. Tons. 

Glasgow... «+ +» 1,689 oe 1,395 oe 3,034 oe 2,867 
Port Dundas... .. 27 ee — ee 27 ee 95 
Bowling (2 weeks).. 308 oe 635 ee 943 ee 318 
Ardrossan .. .. 1,827 - 41,6183 ee 3,440 ee 4,629 
Troon cc ce oe _ oe _— oe = ee 50 
Ayr oo ce ee ~ oe 225 oe 225 oe 346 
Grangemouth® ., 806 ee GO 1,436 = oe 1,157 
Leith .. «os oe 3,130 ee 36 oe 3,165 ee 2,445 
Alloa. & Charlest’nt — se -- oe _ o - 
Bo'nesst .. «2 «. 124 ee 430 ee 554 oe 395 
Burntisiand .. .. _- ee _ ee _ oe 210 
Total .. .. 7,911 4,964 12,875 oe 12,512 


* Besides 331 tons sent to Leith for transshipment. 

+ Besides 412 tons sent to Leith for transshipment. 

+ Besides 700 tons sent to Leith for transshipment, 

The following advices of coal shipments at the principal ports 

still show an amount considerably exceeding that of the corre- 
sponding week of last year. The returns are :— 











Same week 

Ports. Foreign. Coastwise. Total. last year, 
Tons, Tons. Tons. Tons. 
Glasgow o. os oo V,473 oe .s 2,584 12. ce 4,007 2 227,345 
Greenock .. .o «+ 2,508 ee oe 475 oe «. 2,97B: oe oe 363 
Ardrossan .. . «. 1.330 oe» - 06 BABI oe os 4,861 oe oo 2,941 
DION <0. 05:00, 6 -A 08 ce, TED 1100; 4 SURE, 20 00. BOS 
Grangemouth ..  .. 2,937 .. o — o 2,937 oe oo 2,121 
Bo'ness (2 weeks) .. 341 .. 4G co co E010 co oo 1,568 
Total .. 12,349 .. 214,879 2 «. 27,228 oe 22,426 


The first monthly meeting of the Association of Assistant En- 
gineers, session 1866-67, was held in their new rooms, 138, Bath- 
street, on Tuesday evening. The chair was taken by Mr. M. 
Evans, C.E., the president. The report of last session having been 
read by the secretary;;Mr. John A. Cairn, the president, gave a 
brief but comprehensive review of the transactions of the past 
session, and then introduced John Downie, Esq., of the Phoenix 
Ironworks, who had kindly consented to inaugurate this their 
seventh session with an opening ‘address. After alluding to 
the past success and usefulness of the society, Mr. Downie men- 
tioned the many projected schemes: and improvements of 
the present day, calling the ‘attention of the members to the 
useful works already executed, and recommending for their con- 
sideration those points where improvement was still wanting, and 
showing the great fields open to the skill and energy of rising 
engineers. In doing this Mr. Downie took a large and exceedingly 
comprehensive sketch of our present engineering and manufac- 
turing world,’ commencing with the improved process for the 
separation from their ores of the precious metals—gold, silver, 
copper, &c., and then leading his audience with him almost 
insensibly from one subject to another. 
steel process, use of petroleum as fuel, the Atlantic Telegraph, 
the water supply and disposal of sewage of cities, and many other 
matters, the whole proving to be of the highest value and import- 
ance to those before him. At the conclusion of this most interest- 
ing repertoire of the engineering world, which was listened to with 
great attention, a warm and hearty vote of thanks was awarded to 
Mr. Downie. ‘With the enrolment of several new members, and a 
vote of thanks to the president in the chair, the proceedings were 
brought to a close. 

At the Phenix Ironworks, belonging to Mr. John Spencer, an 
improved method of roHing boiler plate has been in operation for 
some time. The apparatus in connection with the rolls, it is said, 
has many advantages, viz., a saving of brasses, grease, and from 

0 to 20 per cent. on time; and, what is of as much importance, 
perfect freedom from breakages resulting from the introduction of 
hard or unequal iron into rells. The plan is simple and ingenious. 
The improvement is now protected by patent, the proprietor, Mr. 
John Spencer, and Mr. Dougald McCorkindale, the manager, being 
the patentees. 

On Saturday last Messrs. Thomas Wingate and Co. launched 
from their shipbuilding yard at Whiteinch a very handsome little 
screw steamer of 230 tons, builders’ measurement, with engines of 
40-horse power nominal. The vessel has been built for Charles 
V. Robinson, Esq., Tasmania, for the coasting trade. Mrs. 
Andrew Wingate very gracefully named her the Helen Macgregor. 
Steam was got up, and her engines were very satisfactorily proved 
immediately thereafter. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LiverPoo.: Mersey Docks and Harbour Board ; Steam Shipping in 
the East : Dwellings for the Labouring Classes: The Proposed 
Tunnel under the Mersey—NoORTH-EASTERN District: Westbourne 
Tronworks, Stockton : Hartlepool: Derwent Iron Company—StaTeE 
OF TRADE: South Yorkshire: South Lancashire : Leeds : Sheffield. 

Tue Liverpool Chamber of Commerce has received an intima- 

tion that the Government of Manilla made an order on. the Ist of 

August last, to the effect that all goods shipped by the China 

Steamship and Labuan Coal Company’s vessels at Sin apore, and 

bearing a certificate of European origin, would be admitted into 

that part at a reduced duty of 10} percent. By this new route 
shippers will obtain considerable advantage, as they can have their 
goods transhipped at Singapore from the Peninsular and Oriental 
and Messageries steamers into those of the China Company for 
direct transmission to Manilla, thus avoiding the route by way of 

Hong Kong. 

The Liverpool town council has agreed to borrow from the Ex- 
chequer Loan Commissioners £13,000, to be spent in erect- 
ing dwellings for the working classes. At the sitting of 
the council, a letter was read from Sir C. Fox, engineer of 
the Liverpool and Birkenhead Railway Company, stating that 
the directors would have to form a tunnel under the Mersey, 
and that they were prepared to enter into an arrangement 








; Cochrane and Co., Hop 


He spoke of the Bessemer | 





The Westbourne Ironworks, Stockton, have begun to manufac. 
ture puddled bars. ‘ These works contain fourteen puddling fur- 
naces and a i4-in. merchant bar mill. For the present they will 
manufacture best puddled bar and billets until the starting of the 
14-in. mill. The works were x med G and erected under the 
superintendance of, Mr. John H the proprietor. There 
is one train of 18in. rolls and one 1 train rolls. The engines 
are of 60-horse power. There are two ten-ton hammers, adapted 
chiefly for light work, which is required for merchant bars. e 
engine and machinery were y Messrs. Tannet and Walker, 


contract to be laid down. A scarcity of plates is somewhat 
retarding their completion, through the strike in the iron trade. 
At Messrs. Richardson, Denton, Duck, and Co.’s one large screw . 
steamer is about ready for launching, and another, the largest 
which has been built at Hartlepool, is progressing fast towards 
plating. In the yard of Messrs. G. Blumer and Co. there is only 
one wooden vessel in course of construction, and the other yards 
are laid idle. The iron trade shows no vitality, except in’ the 
works of the Hartlepool Rolling Mill Company (Limited), where a 
large stroke of business is being done. The men in these mills 
are not working at the advanced rate the present strike is seeking. 

The iron-workers are still on strike at Jarrow, but the ship- 
building and engineering departments are kept well employed. 
The Derwent Iron Company has declared a dividend at the rate 
of 10 per cent. per annum for the past half year. This company 
has been negociating for the purchase of the tin works at Shotley 
Bridge, for the purpose of adding them to its already ] esta- 
blishment at Consett. The Consett works are now in full opera- 
tion. The Derwent company has only to pay a dividend on a 
capital of £250,000, while the works which it is carrying on cost 
upwards of £1,000,000. 

The trade between Grimsby and Cronstadt has been very brisk 
this year. The South Lancashire coal trade is brisk. The men 
have demanded an advance of wages, which the masters consent 
to pay from the 1st of January next, and they have already raised 
the prices of coal to meet this advance. Some of the colliers, 
perhaps because of this, refuse to wait the three months, and as a 
consequence the getting of coal does not proceed os satisfactorily 
as possible in all the districts. ‘The demand for forge coal is large 
—so large, in fact, that colliery owners can scarcely meet it, not- 
withstanding the heavy withdrawals from their stocks in hand, 
and some of the manufacturers are making experiments with 
slack. There is more animation evinced in the iron trade of 
South Yorkshire than for sometime past. » The Continental trade 
continues to improve, and there are good orders on hand from 
Hamburgh for hoops and sheets, besides which several counter- 
mands-given during the war have been withdrawn. 

Pig iron is in demand; and most of the furnaces are now in full 
blast again. The coke-burners are well employed, and the long 
range of ovens at Silkstone, numbering upwards of sixty, are kept 
going by the Fordingham Iron Company, to supply their own iron- 
works in Lincolnshire. At Leeds there is a little more demand for 
common iron on account of so many of the forges in the Middles- 
bro’ district being on strike, but the best iron makers continue 
very slack. The machine makers have few orders on hand. The 
tool makers are fairly employed, but there are few demands 
The engine builders are busy. The railway plant makers are slack. 
The shipments of pig iron f the Cleveland district have been 
moderate ; few autumn offiers for Sweden and Norway ard the 
north of Germany have been delivered, but the greater part of the 
iron cleared out has been sent to France, Belgium, and Holland, 
from which places the demand of late has been tolerably steady. 
The large foundries are pretty fairly employed; those of Messrs. 
Gilkes, and Co., Bolckow, Vaughan, 
and Co. (Limited), and ‘those: of the Stockton district continue 
busily employed. Contracts, however, for-pipes, chairs, and other 
castings have been taken a shade under list prices... Business 
affairs at Sheffield are considered to have somewhat: improved. 
The American demand for steel continues good. 


PRICES CURRENT Nad METALS. 
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| Corpen—British—cake andtie,|£ 2.4. £8. 4/204: 68: @ 
8 0 0.. 86 0 0| 91 00.. 0°60 
88 0 0..89 6 0) 9% 0 0.. 0 0 0 
909 .0 0.. 91 0 0/ %6 00... 000 
9 0 0..96 0 0/101 0 0. 0 0 0 
Australian, per toi 8 0 0.. 91 0 0] 8910 0..92 Of 
North American .. 000... 000 000.000 
Spanish Cake ....++. eo» | 80 0 0. 81 0 0) BL O 0.. 82 0 0 
Slab. for prod. 96 per cent. ..| 73 0 0..79 0 0| 79 0 0.. 80 0 9 
YELLOW METAL, per lb. ..ee.| 9 0 74 0 08%/-0 0 8.. 0 0 8 
JRON, Pig in Scotiand, ton......| 2 14 6 cash 217 O casn. 
Bar, Welsh, in London ......| 7 0 0.. 715 0| 715 0.. 8 0 0 
Wales....c...|/ 6 0 0.. 6 & 0} 7 0 O.. 6 0 
Staffordshire.,| 8 5 0.. 810 0) 810 0.. 815 06 
Rail, in Wales ....scceseeeee| 515 0.1. 6 0 0] 700. 75 «0 
Sheets, single in London ....| 1010 0.. 0 0 0} 1010 0.. 1015 0 
Hoops, first quality..........| 910 0...0 0 0} 910 0.. 915 0 
8 5 0.. 810 0 810 0.. 0 00 
Gweltth cococcccccccccccce | 10 10 O.. 28 §& CO] 38 6 O.. 2116 O 
LEAD, Pig, Foreign, per ton....| 19 10 0.. 1912 6/ 19 2 6..19 7 6 
English, W. B......eeeceeeee | 22 10 0.. 22 15 0) 2015 0.. 21 0 0 
Other brands ... 20 5 0.. 20 7 6|,19 15, 0.. 20 5 0 
Sheet, milled 21 0 0.. 0 0 0} 20010 0. 000 
Shot, patent .. eooee | 24.0 0. 0 0 0) 2210 0., 0 0 0 
Red or mihium 22 0 0.. 0 0 0} 2110 0.. 0 00 
32 0 0.. 8210 0| 26 00... 0 00 
30 0 0.. 32 0 0| 2610 0., 0 0 0 
Litharge, W.B... 2415 0.. 25 0 0] 2415 0.. 25 0 0 
QUICKSILVER, per bot. 700... 0 0 0] 718-6... 8 0 0 
SPELTER, Silesian, per ton. 20 5 0.. 20 7 6} 20010 0.. 0 00 
English sheet ...s.se06 28 0.0...0 0 0} 27 0 0., 0 0 6 
White zinc, powder... 000... 00 0; 000. 000 
STEEL, Swedish faggot ........| 9 0 0..'0 0 9] 1510 0., 16 0 0 
KOGccccccccscccceccccsccccs| 8 0 O.. O O 0] 1410 H.°96:0 ©O 
TIN, Banca, per cWt secccsceee| 31910. 4 0 0) 414 0... 415 0 
Straits, fime—cash .....s0002| 318 10.. 0 0 0) 412.0..°0 0 0 
Prompt 3 months ........| 0.9 9%. 0 0 0) 413.0.. 0 0.0 
English DIOCKS ....sesceseeee| 4 3 01. 4 5 0) 414 0.. 0 0 0 
Bais . .cccccccccccccccccce 440... 4 6 0| 415 0. 000 
Refined, in blocks.....e000.| 4 6 0.. 4 8 0} 417 0.. 000 
TINPLATES, per bx of 225 sheets 
Ic Welendedsacedeocedeen. © @ Bio 3.9.6): 8 4sBect HS 0 
IX Gtt0veccccqscsacpovecocs £1810. Ooo: 3:58 Of :1:10:.6¢0,.3, 11 © 
112 0.. 113 0} 110 6...111 6 
EEE due cotveuvecomasee 45 00-66. 190 - HO. .G.,5 9 © 
PRICES CURRENT OF TIMBER. 
1866. | 1865. || 1866. 1865, 
Per load— £04 8.|4 8 £ 8. || Perload— 42's'246' 268 6 
Teak ....++.+.5+. 9 0101011 013 0 || Yel. pine, per reduced O. 
Quebec, red pine .. 3 5 415] 3 5 415 || Canada, lst quality 17 01910 17 019 0 
+ yellow pine .. 215 310] 215 3 10 Qud do... 12 014° 012 0146 0 
St. John’s N.B,,yel., 0 0 0 0} » O OY © || Archangel, yellow. 12 013 © 13 10 1410 
Quebec, oak, white... 510 6 0/| 5 5 6 O | St. Petersburg yel.. 10 10 12 ¢, IL 013 0 
birch...... 4 0 410] 310 410 | Finland ..,.... 8 @ 910) 8 61010 
Memel... ~0 0000/0000 emel .eseeeceee 00:0 ¢)10 015 U0 
el « 310 5 0| 310 5 0 || Gothenburg, yel... 9 01010) 10 O11 © 
Dantzic, oak 310 6 0] 3 0 6 0! white 8 © 810) 9 0 910 
r. .. 210 315] 210 3 10 || Gefle, yellow...... 91011 6 101011 Oo 
Memel, fi «+ 38 0 3lvo] 410 315 —— seseve 9101010) 910 Oo 
Riga .. - 3 0 8 5} 8 & & 10 || Christiania,perC, 
Swedish e + 118 23) 29 2314 Ian. by 3 by 9 1s 022 0} 18 023 0 
Mees ee 5 '5 3751 5° 8 5|| pep, ind 
a id pine 0 2 °° 0° ° 0 sper ait bin f tng 2401 8 
wood, fm. o| 710 ves, per standard M. 
ners? 6 9 .30| 010 9.20 Quebe ‘pips... 80 085 0| 0 365 0 
Deals, per C., 12ft. by 3ft. Sin. heon 20 021 0/18 019 oO 
bec, wh 1019 013 017 © | Baltic crown } 190 0 200 01170 019) 0 
StJobu.wht spruce 13 015 0/12 014 0 PID "oe ve vere ' 
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The Atlantic Te'egraph. Bacon and Co., 1866. 


THE object of this condensed and anonymous history of 
the Atlantic telegraph is said by the writer to be “to 
“ gather together, in an economical compass, a compact and 
“ concise narrative of all the prominent facts relating to 
“ the inception and progress of the enterprise.” The book 
is a dry statistical record of many of the facts of the under- 
taking, containing in all very little more information than 
hus alrea¢y been given to the public in the newspapers. 
The author states that he was assisted in his work by Mr. 
George Saward, Professor Thomson, and Mr. C. F. Varley, 
but if so they gave him the smallest possible amount of 
information about the scientific apparatus employed, and 
none at all about the expedition of 1865. The chapter 
describing the construction of the cable is about the best 
in the book, but all information about the results of the 
“ breaking-strain ” experiments is withheld, as well as any 
particulars about the new signalling apparatus. The speed 
obtained by the new instruments is given as follows :— 
“The old instruments worked by Mr. De Sauty and 
“assistants were tested with a single message of 187 
“letters, equal to 37°4 words, through 2,270 nautical miles 
“of coiled cable, and gave a speed of 2°94 words per 
“minute. The improved instrument worked by Mr. 
“Varley and assistants was tested with three messages 
“with the following results :—1. Message of 187 letters, 
“ equal to 37°4 words, sent in 8 min. 44 sec., or at the rate of 
“427 words per minute; 2. Message of 289 letters, 
* gee to 59°6 words, sent in 13 min. 35 sec., or at the rate 
“of 4°38 words per minute; 3. Message of 351 letters, 
“ equal to 70 words, in 12 min, 21 sec., or at the rate of 5°7 
“ words per minute.” In these experiments no code was 
used, and the length of cable in the tanks much exceeded 
the length now actually laid between Valeutia and New- 
foundland. 

After carefully searching the book for information not 
already published in Toe Eneiverr, the following cut of 
the shore end of 1865 is the only item to be found of 
public interest :— 





The shore end of this cable consisted of a length of the 
main Atlantic cable, surrounded by a thick serving of 
hemp, and twelve strands of thick iron wires. 

One very good feature possessed by this little work, and 
absent from its rivals, is that maps are introduced, giving 
clear information as to the routes to be taken by all the 
proposed telegraphs to America. The other woodcuts it 
is not possible to.commend. There is a passable likeness 
of Mr. Cyrus Field, a better one of Professor Thomson, 
and a caricature of Mr. Varley. For the latter, the artist 
appears to have chosen for a model the head of one of the 
murderers ‘in the keeping of Madame Tussaud, and 
bestowed upon it afterwards the defect of obliquity of 
vision. 





THE DYNAMICAL PRINCIPLES OF NEWTON 
AND THE MEASURE OF MOVING FORCE. 


By W. J. Macquorn Ranxinz, C.E., LL.D., F.R.S. 


Lixz other worksof paramountauthority and reputation, the 
scientific writings of Newton have passed through the hands 
of innumerable commentators, expounders, abridgers, and 
popularisers; and this has been followed by the natural 
consequence, that those who do not read those writings in 
the original have in many cases been greatly misinformed 
as to what they contain. ~ } 

One of the worst errors that have thus been spread is to 
the effect, that the principles of dynamics as set forth by 
Newton involve a mode of estimating moving force that is 
at variance with the properties of the ry. now called 
vis viva, or energy (viz., the product of the moving mass 
by the half-square of its velocity), and that those principles 
consequently fail in their application to machines, and have 
been superseded by recent discoveries. 

Every attentive student of Newton’s writings is well 
aware not only that the dynamical principles set forth 
in them contain nothing inconsistent with any recent 





but that those very principles are essential | 


—- 

to the demonstration of that very law, respecting the 
energy of moving bodies, with which: they have been 
erroneously represented as being at variance: viz, that 
the product of the mass of a moving body into the 
half-square of its velocity is equivalent to the work done 
by the force which impre’ the motion on the body. 


That law, in which all known facts relating to energy as a | 


purely mechanical 


which they can all be deduced—to which modern science 
has added nothing, but has only worked out its applications 
more fully—that law, which has been, erroneously repre- 
sented as unknown to Newton, and at variance with the 
principles of mechanics as stated by him, was first dis- 


henomenon are summed up, and from | 


covered, in its most compreherisive form, applicable to 
variable as well as.to constant'forces, by Newton himself, 
and is demonstrated by him,\ by deduction from the 
elementary laws of motion, in the thirty-ninth proposition 
of the first book of the “ Principia.” The remainder of that 
book is to a large extent occupied: with applications of that 
proposition to the solution of various problems repecting 
moving bodies. 

Newton, in the “ Principia,” avoided as much as possible 
the use of algebraical symbols, which would have been un- 
familiar to most even of his scientific readers at that day; 
and accordingly, in the proposition now referred to, he 
constructs a diagram, of which the base represents the 
distance run by the moving body, and the ordinate, the 
force exerted on that body at each point of the motion; so 
that the area of the diagram represents what is now called 
the “work done” by that force, to which the energy 
acquired by the moving body is equivalent. 

The demonstration then proceeds mainly by showing 
that, while the increment of the base of the diagram 
during a short interval of time is proportional to the velo- 
city, the corresponding ordinate is proportional to the 
acceleration or increment of the velocity; so that the pro- 
duct of the ordinate by the increment of the base, which 
product is the increment of the area, is proportional to the 
product of the velocity by its own increment, which pro- 
duct is the increment of the half-square of the velocity. 
Hence it follows that- the work represented by the whole 
area is —— to the product of the mass into the half- 
square of the velocity. In the symbols of modern algebra 
the demonstration may be expressed as follows:—Let m 
be the mass of the body; /, the force exerted upon it (in 
“absolute units,”* which may be reduced to units of weight 
by dividing by g);.v, its velocity at any instant; ds = 
vdt, the distance run during a short interval of time d¢; 
and d», the acceleration during the same interval. Then, 
by the second law of motion— 


Satwamde: <- -«- « gi Stns - @ 
and multiplying both sides of the equation by x— 
Todt mfeehoavds ° ° ° . 
which, being integrated, gives— 
. = " — mvt 
(work done by the force) Sf fas =m E vdy= — 


(energy acquired by the body) ° ° - (3) 
The simpler case of this proposition, when the force 
exerted is sensibly constant, as in the case of falling 


bodies, so that f ; fds =f 3s, was discovered by Galileo, 


° 
as Newton points out in the Scholium to the Laws of 
Motion. 

With respect to Newton’s knowledge of the principles of 
the action of machines, I have to point out that at the end 
of the Scholium just mentioned, he states, in the most 
accurate, complete, and comprehensive way, the principle, 
now called that of the equality of the energy exerted to the 
work performed, in which the whole theory of machines is 
summed up, and that for varied as well as for uniform 
motion. 

The terms used by Newton for what we should now call 
energy and“work are “action” and “re-action;” and pro- 
bably the use of those words would have been kept up at 
the present time, but that Maupertuis introduced a diffe- 
rent application of the word “ action,” in which he was fol- 





lowed by many other writers; and thus it was rendered | 


ambiguous. 

The passage of Newton’s “ Principia” now referred to is so 
brief as well as so comprehensive that I here give a trans- 
lation of it in full :— 

“Tf the action of the agent be estimated by multiplying 
together its force and its velocity ; and if in the like 
manner the reaction of that which resists be estimated 
from the velocities of its several parts, multiplied respec- 
tively by the resisting forces arising from the friction, 
cohesion, weight, and acceleration of those parts ; then will 
the action and reaction, in. all working of machines, be 
always equal to each other.” 

This may be expressed as follows in modern algebraical 
symbols :—Let the force exerted by the “agent” and 
v the velocity of the “driving point” (as we now call it), so 
that pv is the “action” or “energy exerted” in an unit 
of time. Let m be the mass of one of the parts of the re- 
sisting body, or combination of bodies, v' the velocity of 
that part, d v' its acceleration during the interval of 
time dt, and r the resistance to its motion arising from 
friction, cohesion, and weight ; and let = denote the sum- 
mation of the quantities iolating to the several parts of the 
machine. Then Newton’s statement is equivalent to the 
following equation between the energy exerted and the 
work done in an unit of time ; j 


prv=s.rv' +2, m0 des ‘ 


o> ste  (@ 

which is precisely the general equation of the action of 
machines, in its most complete and comprehensive form, as 
employed at the present day ; and may, indeed, be looked 
upon as virtually comprehending within itself the whole 
science of mechanics. The system of dynamics set forth in 
the “ Principia” consists of a Code of propositions connected 
together by reasoning so close and so precise, that to ques- 
tion one of those propositions is virtually to question all, 
and that every experiment which confirms one proposition 
confirms the whole system ; and none but confirmatory ex- 
periments have ever been known. The experimental 
evidence of -the elementary propositions, or “laws of 
motion,” was ample in Newton's own time, as is shown by 
his own summary of it; and every part of it has been 
tested and confirmed over and over again in later times 
with more delicate apparatus. Modern science has added 
no new principle to the dynamics of Newton ; what it has 
done is to extend the application of dynamical principles to 


| tary, it ma 


what, in Mr. Grove’s celebrated work, is called the 
“correlation of physical forces,” or what in other words is 
denoted: by the “convertibility of energy.” 

As for the so-called controversy respecting the measure 
of moving force, there was really (as D’Alembert showed 
more than a hundred years ago) no real difference between 
the disputing parties as to any matter of fact, but only as 
to the use of words. 

The question, “ what uniform force f is required in order 
to impress a given final velocity v Mardi va to take an 
om initial velocity away from) a given mass m,” admits 
of no definite answer, because the data are insufficient. In 
order that a definite answer may be possible, one additional 

uantity must be given, and that must be either the time 
Tasiag which the force.is to act, or the distance through 
which it is to act. 

If the time t is given, the answer is as follows :—Multiply 
the mass by the velocity, and divide by the time: that is, in 
mv 


symbols, f= If the distance s is given, the answer 


is—multiply the mass by the half-square of the velocity, and 


7 
divide by the distance: that is, in symbols f=“. In 
every conceivable case those two processes lead to identical 
results, as is easily seen by considering that s = vt. the 


mean velocity, when an uniform force acts, being half of 
the final velocity, or initial velocity, as the case may be: the 
accuracy of each'of the processes is a’necessary consequence 
of the accuracy of the other ; and if one be erroneous the 
other must be erroneous also ; and yet those are the two 
measures of moviug force which have been so often repre- 
sented as conflicting. 

The merely verbal nature of the dispute was pointed 
out by many writers besides D’Alembert, and, amongst 
others, by Voltaire and by Smeaton; and it ought to have 
come to an end so soon as two different words or phrases 
had been invented to denote the two functions mv and 
ro i such as “momentum” or “impulse,” or (to use 
Newton's term) “quantity of motion,” for mv, and “vis 
MV* y 


viva,” or “energy,” for 


For each of those two quantities there is a law of conser- 
vation. In the case of m v the law is that of the conserva- 
tion of momentum, viz., the resultant of the quantities m v 
for a system of bodies cannot be altered by their actions 
on each other. This is demonstrated by Newton in the 
“ Principia,” third corollary to the laws of motion. It leads, 
as an immediate consequence, to the well known principle 
that the motion or rest of the common centre of gravity of 
a system of bodies is not affected by their mutual actions. 


mv? 


In the case of —— the law is that of the conservation of 


2. 
energy. Both those laws are at all times-fulfilled by all 
motions whatsoever. To the first, there never were even 
apparent exceptions; to the second, there were apparent 
exceptions (as in motions affected by friction and by im- 
perfect elasticity); but the discovery that heat is a form of 
energy put an end to those apparent exceptions. 

Seeing that the dispute as to the “force of, a moving 
body” has been so long ago and so often shown to be a 
dispute relating merely to the use of words, and that the 
proof of the harmony ‘and necessary connection between 


@ 
the laws of the two functions mv and = is so elemen- 


seem difficult to account for the fact that, 
although all traces of that dispute have disappeared from 
all writings in which the principles of mechanics are 
treated with mathematical precision, it should still be 
frequently referred to in popular writings on mechanical 
subjects as a controversy about something real. Perhaps 
this may be, at all events in part, accounted for by a dis- 
position in the human mind to ascribe a real or substantive 
existence to what is denoted by a name or symbol of 
frequent occurrence, Thus there are many who, not con- 
tent. with the plain fact that there are certain relations 
amongst bodies. which we denote by names, such as 
“force,” “quantity of motion,” “energy,” and so on, con- 
ceive, or try to conceive, of substantive beings, or “ enti- 
ties” (to use an old metaphysical word), corresponding to 
those names. To minds so constituted it must seem a 
question of great importance which of the two quantities, 
mv? 


m v or , denotes a being, and which of them denotes a 


mere relation or function. The fact of conservation is no 
help in this difficulty, because each of those quantities has 


| its own law of conservation. The true solution is that 
| neither of them represents anything self-existent, each of 


phenomena to which they had not been previously applied, | 


such as those of heat and electricity; to discover, in fact, 





* An absolute unit of force is the force which, by acting for one 
second, produces an unit of velocity in an unit of. mass. If the 
mass starts from a state of rest, this effect is produced in /a/f an 
unit of distance. 

+ Forces are here supposed, as before, to be expressed in abso- 
lute units. ; 


them being a mere mathematical function, expressing the 
result of certain. comparisons made by the mind amongst 
the relations of moving bodies to each other. 

Another possible cause for attempts to revive the con- 
troversy may be a partiality to the word “force,” and a 
desire to see it applied to important mechanical quantities 
in general, and especially to one or other of the functions 


of mass and velocity m v and So. But, in truth, the 


application of the word “force” to either of those func- 
tions tends to ambiguity and confusion, because the same 
word has already a meaning of its own in statics; and it is 
‘essential to scientific exactness that the meaning in 
dynamics should be the same. Now the quantity given by 
the pair of dynamical equations— 

—_ Mv mv* 


oe: 28 . 


as the value of the uniform force required to impress the 


* The word “‘en ” was first defined in this: way by Dr. 
Thomas Young, in his “Lectures on Natural Philosophy,” pub- 
lished in 1807. 

+ A third kind of mechanical function for which there is a law 
of conservation, is that recently called “angular momentum;” 
and ‘the law of its conservation is that which is also known by the 
name of the “law of the conservation. of areas,” and which was 

hown by Newton to hold for all bodies moving under the action 
sf attractive or repulsive forces. 
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final velocity v upon the mass m by acting during the 
time ¢, or through the distance s = > agrees exactly with 


force as defined in statics, and as measured statically by | 
cing forces against each other; and such is the sense | 
in which the term “moving force” is used by Newton. 


The functions m v and nz require names of their own. 


For mv we have the name given by Newton—“ quantity of | 
motion;” or, if one word be better, we have “momentum,” 
or “impetus.” For a we have the terms “vis viva,” 
“living force,” and “energy,” of which the last is to be 
preferred, as not involving the use of the word “ force” 
even in a qualified form. 

Many also may be unwilling to believe that a contro- 
versy which was so long, 80 fiercely, and so obstinately 
earried on, was merely verbal; for, ae oe a verbal 
controversy is the most obstinate of all, use the two 
parties speak, as it were, different oy 

We may imagine a dispute about the measurement 
of circles analogous to that about measures of force. 
Says one party, “circles” (meaning their circumferences) | 
“are to each other as their diameters.” “No,” says the ! 
other party, “circles” (meaning their areas) “are to each 
other as the squares of their diameters.” Both parties are 
right, if rightly understood; and each is be in ee 
the proposition of the other. . Jd. M. 

Glasgow University, 17th October, 1866. 





FOREIGN NOTES. 

TueE steam plough in Barbadoes appears to be considered a great 
success. 

Tne steamers belonging to the two ports of Tasmania are valued 
at £100,000, 

THE average cost of making a hogshead of sugar in the island of 
Barbadoes is now about £9, 

THe total expenditure on public works and buildings in the 
Mauritius in 1864 was £38,000; for roads and bridges, £33,250. 

A VALUABLE discovery of coal has been made at Port Lincoln, 
South Australia, at about a mile and a-half from the sea coast. 

Tue Hunter River Steam _———_ Company, New South 
Wales, declared a dividend of twelve and a-half per cent. per 
annum in August. 

* ‘fae erection of multitubular boilers for the manufacture of su 
on many of the estates in Grenada, has effected a considerable 
saving in fuel and labour. , 

® In the ship Niebiir, which was lost in Bass’s Straits in July last, 
were three locomotives and several tons of railway iron, ordered by 
the Queensland Government. 

- THE last official returns from Jamaica state that there had been 
a deficiency in the value of machinery imported to the amount of 
£2,386 as compared with the previous year. 

“THE outlay on the Midland line of railway, in Mauritius, had 
Been, up to December, 1864, £1,045,000, leaving about £300,000 
of the amount authorised still to be expended. 

In the new tariff for St. Kitt’s all apparatus for the manufac- 
sure of sugar (except steam engines and their appurtenances), 
haff-cutters, ploughs, and harrows, have been removed from the 
table of exemptions, and are now subject to duties on import. 
SEVERAL of Macarthy’s improved patent cotton gins have been 
introduced into G a, by which at least six times the quantity 
of cotton is ginned per day which is turned out by the native 
cotton gin or churka of India, which is in general use in the 





Ir is proposed torrun a line of steamers from Banyu Wangi, in 
the Bali Straits, on the south-east end of the aie of Java, to 
the northern coast of Australia, and to run a telegraph line across 
the continent. By this means Queensland ‘wenn be brought 
within twelve days of England. 

In 1858 the cost of constructing and ‘completing the Works for 
the improvements of the wharves and quays at Port of Spai 
Trinidad, was estimated at £20,000. In 1864 £40,000 had en 
expended on them. Provision was then made for completing on a 
modified plan, but at an additional cost of £20,000. The works are 
expected to be completed next year. 

In 1859 an unsuccessful attempt was made to place Tasmania 
in telegraphic communication with the continent of Australia ; 
sihce that period an i ing tion between the colonies of 
Victoria, New South Wales, South Australia, and Queensland has 
suggested the desirability of a renewal of that effort. The subject | 
is to be brought before the consideration of Parliament of the | 
colony this session. 

Ar Detroit a great iron ferry-boat has been launched, to ply at 
the railroad crossing. Her tonnage is 1,800 tons, which makes her 
the largest vessel now plying upon the lakes or rivers of the North- 
west, and the largest ferry-boat in the world. Upon the two 
**tracks” running the length of the steamer there can be placed 
fourteen “cars.” For her usea “slip” is being constructed at 
the Michigan Central Depét Dock, and a similar one will be built 
at the Great Western Dock, 

A pIscovery of rich iron ore has been made in Ilfracombe, near 
Launceston, Tasmania, which is said to contain 72 -per cent. 
of iron. If this be so it is superior to any in England, excepting 
the Cumberland hematite, which contains 60 per cent. of metallic 
iron. It resembles the rich Swedish ore, a portion of which is 
shipped to mix with the English ore. A general analysis is 
desirable. The ore at Lowmoor, Bradford, Yorkshire, contains 
not more than 30 per cent. of metallic iron. The Cleveland, and 
other = of Yorkshire, called the Pecton and Avicula bands, 
range from 28 to 33 per cent.; both these bands will be found 
below the Ilfracombe band, which is termed an Oolitic band. 

EXTENSIVE waterworks are proposed to be erected in the city of 
St. John, Autom, at a cost of as £25,000. The water wi 
brought from the mountains on the south portion of the island, a 
distance of about four miles. The reservoir will be one mile from 
the city, at an elevation of 150ft. above the level of the sea. The 
city will be supplied with hydrants in case of tire—a provision in a 
town almost entirely built of wood that cannot be too highly esti- 
mated, while a fine street supply of water will be provided for the 
most populous districts, which are now entirely without provision. 


AN intercolonial exhibition was to be held in Melbourne in Sep- 
tember, chiefly of the principal articles intended for the Paris 
Exhibition. Independent, however, of the fact that the exhibition 
will embrace all the Australian colonies, the extent and variety of 

_ the products which it will contain, and the multiplied industries 
which they represent, will render it the most comprehensive and 
interesting me of the kind that ever peared 9 wn in a British 

pendency. Up s of 20,000ft. of space been applied for 
by Melbourne alone, without taking into account what would be 
required for the local exhibitions at a Ballarat, Castle- 
main, Sandhurst, and Sale, and irrespective of the accommoda- 
tion that will be taken up by the neighbouring colonies, The 
number of exhibitors from Victoria alone will be about 400, and 











it is calculated that altogether the ca’ will i i 
i000 exlibitn tog talogue contain a list of 
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AMERICAN seen: AND EUROPEAN IRON- 


Tue following important letter from the pen of a very 
eminent officer in the United States navy will be read 
with interest, we have no doubt. We are so much accus- 
tomed in this country to hear American guns and ships, 
and ideas generally, lauded as superior to those of any 


other nation on the face of the earth, that it is equally 


exceptional and refreshing to meet with an honest out- 
spoken expression of opinion such as follows. We need 
only add that the letter originally appeared in the columns 
of the New York Army and Navy Journal :— 

Sir,—In your journal of the 29th September the following 
editorial remarks appear:—- 

‘*We wish there could be added to the experiments of the 
Engineer Board with heavy ordnance at Fortress Monroe some 
tests of the effects of the 15in. gun on a monitor turret,” &c. 

To those instructed in the m ies of the strength of monitor 
turrets it would be a source of great regret if such experiments 
were made to test the strength of what has so far nm con- 
sidered as invulnerable until the Government is able to start 
again and build something still stronger than the present monitors. 

As far as the experiments at Fortress Monroe are concerned 
they prove incontestably what was well known to practical naval 
officers before, viz., that no monitor in the navy would stand, for 
any length of time, the hammering from a solid 15-in. shot, and it 
it is doubtful whether they would stand more than three or four 
blows. The Dictator and Puritan are certainly the only class of 
vessels that could submit to such a trial without being knocked to 
pieces in a very short time. 

This is rather a startling opinion to be given with regard to a 
system on which the American nation bases its superiority (over 
every other nation) in naval force; but the sooner the truth is told 
the better chance we shall have of improving on what has so far 
proved a very formidable kind of wand. 

Unlike the English we have not waited to perfect our naval 
inventions in ironclads before we sent them into service on the 
ocean, but we seized upon the best that could be found and used 
them to good advantage. 

I have — said when any monitor now afloat comes under 
the fire of a 600-lb. shot the turret would crumble to pieces under 
the blows, 

- During the late rebellion our monitor turrets were never fairly 


‘tested against very heavy shot, for the rebels scarcely ever had 


heavier ordnance than the old 10-in. Bomford gun, and some few 
150-pounder Brooke guns. The latter would not bear high 
charges, and after a few fires they often burst. Any one who has 
seen the monitors that were with the batteries off 
Charleston will soon make up his that they would stand but 
little chance against a 15-in. gun on shore, and that a 20-in. solid 
= would knock the turret off its pivot and disable it at the first 


As to the hulls of these vessels they would not stand for ten 
minutes the fire from a 15-in. or 20-in gun at ordinary ing 
distance. As a harbour defence, to assist forts in Gutealing a 


so aprant ships, the present monitor is a powerful means of 
lefence; but against forts cased with ten or twelve inches of iron, 
backed by eight or ten feet of granite, and armed with 20-in guns, 
it is of no more use than an air-gun, firing peas, would be against 
a man in armour. 
Of the many monitors lying at League Island there is not one 
‘at least of those that have been under fire) whose turret does not 
evidence of having been roughly handled by even a small 
calibre of shot, and not one that was struck by a 150 or 200-pounder 
but was disabled. 

In the case of the Sa three shots from a Brooke gun at 
Howlet’s battery knocked the turret ‘‘ into a cocked hat.” 

I, for one, should be very sorry to see the riments made 
against the turrets, for I know beforehand what the result would 
be, and I don’t want to see our prestige as a naval — which 
we have enjoyed for so short a time —brought to a close. 

Monitors are very good things in their way—so are pocket-pistols 
for certain purposes—but they donot constitute the naval strength 
of this nation. 

In a foreign war one Alabama would do more harm to an 
enemy’s commerce than all the monitors in our navy. 

When these vessels go to sea half a navy is required to convoy 
them. They have no speed, and can neither overtake the slowest 
cruisers nor escape from heavy vessels or rams, The latter could 
run over them as they would over any other raft. 

A small torpedo boat could blow them up at any moment, and 
it will be found that, except for harbour defence, they are unser- 
viceable, and their use will only lead us to defeat in case we 
adhere to the present scale of vessels. 

I do not speak at a venture. I had, during the rebellion, some 
little experience, and know exactly what monitors are capable of 
enduring. 

They were far superior, no doubt, to anything brought against 
them, and the Government deserves it for wg Baar the 
best means at that time for annoying the enemy in his strong- 
holds; but these strongholds were sand-hills, and had no 20-in. 


guns. 

Their great superiority vanished with the late experiments at 
Fortress Monroe, and we might as well go ahead and try to make 
something stronger and faster. 

Don’t let the Americans be deluded with the idea that the 
monitors at League Island—many of which won’t bear a gun—con- 
stitute the naval strength of this nation. Their day is over. Our 
strength should consist, as in 1812, in fast sailing frigates, with 
steam power added, and light-built cruisers of great speed that 
can keep the sea a year if necessary. Our defence against a 
foreign foe coming on our coast is in torpedo boats. Any smart 
tug can be improvised into a torpedo boat in less than twenty- 
= hours in case the Government does not provide somethi 

tter. 

Much. as we deride the English and French for their many ex- 
pensive failures, we should remember that each of them has a 
powerful ironclad navy, the vessels of which have speed and can 
go to sea without convoy, and that while we are building fast 
steam vessels that will only make twelve and a-half knots, they 
are constructing ironclads that will make fourteen. 

Our fastest wooden vessels would fare badly with one of those 
swift ironclads in chase of them. 

This whole matter requires a great deal of consideration, and a 
board of experienced officers should be appointed to recommend 
such improvements in ironclads as may be required owing to the 
late advances in ordnance. 

We see that the English are already introducing 600-pounders 
in some of their ships. These ships have speed enough to run 
away from any of our monitors if badly handled by them, and 
weight and speed enough to run the monitors down if they 
thought proper to do so. 

Some of the monitors are still good for harbour defence, but 
they were not intended for fighting at sea. 

Our naval battles will not be in the harbour but on the ocean, 
and the sooner we prepare for them the better. U.S. N. 





Coat IN NEw ZEALAND.—The Nelson coal-fields are beginning to 
grow into importance. At the Grey river the demand exceeds the 
‘supply, as all the steamers engaged in the local trade of the West 
Coast prefer this fuel to any other that can be procured from Aus- 
tralia. The coal-fields at West Wanganui are about to be worked 
by a company, the coal having been successfully tried for steam 
sage Cargoes of this coal are now regularly brought to 
elson, and meet with a ready sale. 





GALVANISING. 


Awonest the various methods adopted to preserve articles of 
ironwork from oxidation, the one, perhaps, most generally made 
use of is that of coating them with zinc; a process generally known 
as galvanising. But although the practice of preserving ironwork 
in this way is very common, the usual means by which it is 
effected seems to be in a great measure a sealed book, save to 
the few who make the business their profession ; and they, in 
accordance with their own notions of personal interest appear 
disposed to preserve it a trade secret. We have received an 
immense number of letters of inquiry on this subject, and we: 
feel much pleasure in being enabled to lay before our readers 
what is virtually a specification for a galvanising works, so com- 
plete in every respect, that accompanied as it is by a full deseri 
tion of the process as carried out in the best London works, su 
of our readers as may feel di to start as galvanisers to- 
morrow will require hardly a tittle of further information on the 
subject. We shall only add that the particulars we give are per- 
fectly reliable, having been supplied by a gentleman thoroughly 
conversant with the entire process. 

In coating any metallic article with a metallic covering by 
plunging it into the melted coating metal, it is essentially neces- 
sary that the article to be coated should be perfectly clean, so 
that no foreign matter may interpose between it and the moltem 
metal into which it is to be dipped. It is likewise of the utmost. 
importance that the article should be perfectly dry, inasmuch as 
if it be at all damp the steam generated from the moisture 
would cause an explosion in the vessel of molten metal. There- 
fore, any article to be coated by dipping it into melted metal of 
any kind has to pass through three distinct and separate pro- 
cesses, which processes it will be our part now to endeavour to 
describe as clearly and simply as possible. 

The first process, then, of getting the surface of the article to 
be galvanised perfectly clean, consists in washing it well 
and thoroughly with a mixture of sulphuric acid and water. 
This mixture is technically called “pickle.” The proportion of 
acid to water is, for cast iron, four gallons of water to one pint. 
of the best sulphuric acid ; for wrought iron the pickle should 
be stronger than this, or in the proportion of three gallons of water 
to one pint of acid. This pickle is held in a wooden tank, such as 
that shown in Figs. 8, 9, 10, and 11, which give a side elevation, 
Fig. 8; a side section, Fig 10; an end elevation, Fig. 11; and the 
plan, Fig. 12. , 

The planks of which this tank is made are of yellow pine, three 
inches thick, and the joints of the sides with the ends, and of 
the bottom with both these, are formed with a tongue and groove 
as shown in the sketch; the groove being as wide as the thick- 
ness of the plank, the margin of wood beyond this being one and 
a-half inches. The tank is caulked with hemp and pitched out- 
side ; the sides and bottom are all fastened together by bolta. 
half to three-quarters of an inch.in diameter, fitted with nuts at. 
the ends; and these bolts are permed. right through the thickness. 
4 the —s across oo abe po the tank, ‘The tank 

own in the figure is long ¥ and is 4ft. 6in. dee 
It is chiefly intended for sheet iron, and one of this a 
would pickle chet one hundred sheets. at a time. With 
common care this kind of tank will last« twenty or thirty 
years: To keep. the edges of #he of iron from. injuring 
the bottom, slips of wood are na with copper. nailé.,across 
the bottom ; these'slips are about half an’ inch. thick and two 
inches wide, and the iron then rests on’ these. ‘They are:shown 

er 


in Fig. 10, A said k 

hich Siaite eid he-aiblany old weber eatin, whied. 
Ww are very gen - old water which 
are purchased from ship: captains or in half, or cutting 
i age oh: to be about 2ft: These small tanks are 

or pickling small articles, as, for example, sugar moul 

which being conical, are put. three or four dea’ inside nee 
and placed in the tub in a circle, one lot of fours—if we may so 
speak—being placed with their wide ends or bases down on the 
bottom of the tank. The number of “fours” that can be got into 
the circle is, of course, regulated by the diameter of the tub. 
When this is accomplished the next lots of threes or fours’ are 
placed with the apex of the cone—which each lot forms—down- 
wards between the first lots, the tank containing such a quantity 
of pickle that when the second lot is placed as stated there is 
about one-fourth of the last row above the pickle. As soon 
as the attendant judges that they ‘are pickled enough he 
removes them, and reverses the order of their arrangement, 
so that the portion that was not pickled before now gets 
its share of the process. 

In pickling wire, it is put down in the coil just as it is pur- 
chased, save that the binding wires are taken off and the.coils 
shaken a little loose to ensure a free access for the pickle to 
every part of the wire. 

Instead of casks common tubs will suit ; but to pickle sugar 
moulds of the full size of 2ft. 6in. long, the tubs should be at 
least 2ft. deep. Fig. 15 shows plan and section of a pickling tub. 
After four sets of sheets or other articles have been pickled, the 
tanks or tubs are run off and a fresh pickle made. The pickle 
is heated by steam to a moderately luke-warm temperature by 
means of a small pipe passed through the larger tank; the tubs 
being then supplied from this. The plates are placed vertically 
in the tank, and are kept apart from each other by a slip of 
sheet iron bent very nearly double, and placed on the edge 
of every second sheet, two or more being placed at equal dis- 
tances along the length of the upper and lower edges of the 
sheets, so that they are kept apart from each other by the thick- 
ness of these slips, whereby the pickle is enabled to get well 
between the sheets. 

The sheets are left in the pickle for a space of time depending 
on the temperature of the pickle. The state of the weather, or of 
the article itself, also affects the matter slightly. A 24 gauge plate 
would take thirty minutes, not more than this, but the question 
can only be settled by actual experience and observation on the 
part of the attendant, 

When the article, whatever it be, is removed from the pick] 
it is washed and scraped all over to remove any remains 0} 
oxide or scale, and it is then placed in another tank filled with 
pure muriatic acid. This tank is made precisely the same as 
the first-mentioned one, is lined with gutta-percha and is of 
the samé size, being that found most suitable for sheets of 
iron. The plates are merely dipped into this tank, and it may be 
well to remark here that before pickling any article all 
tar, &c., should be burnt off. From this tank the article is 
taken to the washing tank, which is made like the pickle tank, 
and contains nothing but pure cold water. In the case of sheet 
iron the sheets are laid flat on the bottom and there thoroughly 
washed, 

The article to be galvanised having arrived at this stage we 
come to the description of the second process, é.e., its drying in 
the most effectual and thorough manner possible while at the 
same time it is protected from the air. And here, by way of 
contrast with modern practice we will give an extract from the 
patent specification of Messrs. Morewood and Rodgers, bearing 
date 1844, for coating iron with lead or tin or their alloys, 
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showing the method propose to adopt to preserve the iron | plates that can be and if they leak it is because of | the plates are seized one by one by the men by means of 
from the tajecioen eaten at the pri. Aap ytd defective ip. The Black Country is a leading place | powerful tongs, and are pushed edgeways into the spelter at the 
time to accomplish the drying of the article. for their manufacture. There is no angle iron used in their | side where the chloride is resting, while another attendant at the 

“We will now to describe the second part of our construction, the plates being bent over at their edges; and they | opposite side, likewise provided with tongs and also with a hook, 
invention, which to a mode of treating articles of iron ciel together with flitch plates, so that when completed the | catches the and draws it up and examines if the metal is 


immediately dipped, whilst in a wet state, into mol! 
there is considerable of an explosion, and 
metal being projected from the bath, anc 
iron the surfaces are liable to be injuriously D 
oxygen of the atmosphere in such manner as to prejudice the 
coating of metal obtained by the subsequent process of dipping 
the articles into the molten metal ; and we have discovered that 
by drying articles of iron in an atmosphere of vapour, such as 
will exclude as much as possible the presence of atmospheric 
air, we by such means are enabled to obtain dried surfaces of 
iron better prepared for receiving a coating of metal when such 
surfaces are dipped into a bath of molten metal than when 
operating according to the means heretofore resorted to. In 
carrying out this part of our invention we employ an iron 
trough, which may be made about 7it. long, 18in. wide, and 8ft. 
deep, but the size, of course, will vary according to the nature 
and description of the articles to be coated ; and whensheets or 
plates of iron are to be operated on we place three iron racks, 
about eighteen inches apart, across this trough, the racks having 
upright bars, about an inch apart, between which’ bars sheets or 
plates of iron are to be placed on edge, the object of the bars 
being to prevent the sheets touching one ther. The racks 
should reach to the top of the trough, and to within six inches 
of the bottom of the trough. The bars should be flat, and 
about one and a-half inches broad, with their edges towards the 
sheet or plates, thus preventing the sheets or plates touching 
each other. If the articles of iron are of other shapes than 
sheets or plates, racks without upright bars are used; or if 
upright bars are employed, then they are to be far enough apart 
to receive the articles between them. In the bottom of this 
trough we place sal ammoniac to the depth of two to three 
inches, and under the trough we light a fire, so as to heat the 
gal ammoniac fand cause it to give off vapour so as 
to fill the trough to the exclusion of the atmosphere. We 
would remark that other heated vapour (which will not seriously 
affect the iron, and yet keep off atmospheric air from contact 
with the surfaces of iron which are heing dried) may be used, 
such as chloride of zinc and others, but so far as our experience 
goes sal ammoniac is the best material to be employed. It is 
desirable to remark that in applying the heat care is to be 
observed not to drive off the vapour too fast, so as to produce 
‘waste, as it is only necessary that the vapour should pervade the 
trough to the exclusion, as much as possible, of atmospheric air. 
The plates, sheets, or other articles of iron, whether wrought 
or cast, may then be dipped in molten metal, and coated in 
any convenient manner, as is well understood ; but we prefer, 
when coating sheets of wrought iron, to use rollers, as was de- 
scribed in our former patent.” 

The mode by which the articles are now dried for galvanising, 
in large London establishments, and at the same time protected 
from the atmosphere, consists in placing them in an oven, shown 
at Fig. 3, 4,5 and 6, in which 3 is the side elevation, 5 the end 
elevation, 4 an end section, and 6 a sectional plan. 

The size of the oven ranges from 4ft. to 5ft. wide by 10ft. 
long and 6ft. high; it is built of brickwork, the walls being 
12in. thick, built with mortar and compo, and it may have a bar 
or two through the brickwork to keep it bound together; it has 
got, as shown in the figure, an oval or elliptic top. The floor of 
the oven is made of cast iron or wrought iron, as may be pre- 
ferred ; it is on a level with the groundwork of the workshop, 
so that the articles to be dried may be wheeléd into it 
direct.j The illustration, Fig. 6, shows the arrangement of] the 
grate and the manner in which the flue is carried beneath the 
floor of the oven, from whence it is led direct to the chimney, a 
pit being made in front of the fire-door, for the fireman to stand 
in to look to the fire. The oven is provided with an iron door 
at each end, which runs up and down in suitable bearings, as 
shown in Fig. 3, similar in principle to the mode of fitting 
the door of a coal bunker; and to the top of each door a chain 
is attached which is carried over pulleys in the roof of the 
workshop, and which chain, has a suitable weight attached 
to it, so that the door is balanced. The floor of the oven rests 
on suitable ledges provided at each side, as shown in the end 
section, Fig. 4. 

Thearticles, when ready for the oven, are placed on a small truck, 
which is made as wide as the oven will admit. Figs. 12 and 
14 show the side and end views of the truck generally used 
for sheets of iron; it is, as may be seen, somewhat like a huge 
toast-rack on wheels, and the plates may be likened to the toast. 
For any general articles a plain truck i3 substituted for this one. 
So soon as they are ready they are placed on the truck, and at 
once wheeled into the oven, the doors of which are then care- 
fully closed so as to exclude the air, and the article is left in the 
oven till thoroughly heated and dried, which will take a space of 
time proportioned to the size of the article and state of the 
oven. The oven fire is never let out, and the oven should, on 
no account, be opened till the article is ready to be dipped. 

The factory is generally so arranged that the oven is placed 
between the pickling tanks and the bath, having one door next 
theformer, the other next the latter. Thus that the truck with its 
load is wheeled from the tanks to the oven, and thence through 
the other door to the bath. Too much care cannot be taken to 
ensure that the article is sufficiently dried and heated before it 
is put into the bath, and that it should be protected as much as 
possible from the action of the air during the time intervening 
between its exit from the oven and its arrival at the bath by the 
use of all possible expedition in the general manipulations, as 
the metal very quickly oxidises with the action of the atmo- 
sphere. 

We now come to the final process, and the apparatus con- 
nected therewith. The zinc used for galvanising is zinc in that 
stage of its manufacture when it is traded in by the name of 
-‘spelter; it is generally to be got in flat thin cakes, and is sold by 
the ton. These cakes should be made very hot before they are 
fed into the bath. 

We shall now proceed to describe the bath itself, which is 
perhaps the most important portion of the plant required by 
the galvaniser. It is shown at Fig. 1, in side elevation, 
the engraving giving an outside elevation of the brickwork, a 
side elevation of the iron bath itself, the brickwork being 
broken away for that purpose; and also a side section of a 
portion of the bath itself; the ends in section of the bars on 
which the bath rests and which support the fire. 

We shall first describe the bath. Our engraving illustrates 
what is called a full-sized bath, or one of the largest size in 
general use, which is found a very suitable size for sheet iron. 
It is twelve feet long inside at its greatest length, by three feet 
six inches wide inside, and four feet six inches deep, the bottom 
being flat. These baths are made of the very best Lowmoor 








le of the bath is level throughout. The 
three-quarters of an inch thick. Round the top of the bath 
outside there is a band of iron six inches wide by three- 
quarters of an inch thick, fastened with three quarter inch 
rivets pitched three inches — 

This bath is placed, as in the figure, in what may be 
termed a brickwork casing. Between the outside of the bath and 
the inside of the brickwork there is a clear of from six 
to seven inches. The brickwork is built in a eins WAG ans in 
the floor of the factory for the purpose, which is made of 
such depth that when all is completed the u edge of the 
bath is-@ little below, or. at most just level, the factory 
floor. 7 shows an end view of the bath and brickwork, one- 
half of the view being a section through the bath itself, the 
other half showing an elevation of the brickwork. 

The mode of setting-up the bath is as follows. The pit being 
dug of such a size as shall leave a clear of four feet 
between the brickwork and the sides of the pit all round, or, in 
other words, being made eight feet longer, and eight feet wider 
than the brickwork wall, will be when completed and—for a 
bath of the size we are describing—eight feet deep. A founda- 
tion is made in the bottom of this pit, and the brickwork casing 
for the bath is built. It should, fora bath of the specified size, be 
twenty.six inches thick at its thinnest place, which will be at the 
flat sides of the bath (which has, as shown in the figure, semi- 
circular ends in its horizontal plane), and opposite the centres of 
the ends. The brickwork should be built, as shown in the 
figure, square, and would be better if an occasional strip of hoop 
iron were introduced. The bricks used—with the exception of 
those next the bath, which should be the best fire-bricks — may 
be those known as the best yellow. In building this casing, 
holes the size of a brick must be left at intervals, as shown in 
the blank spaces in Figs. 4 and 5, which may be spaced as shown in 


ose figures. 

When the brickwork is being erected thebars on Which the bath 
and fire rests are built inté ‘their placesat a distance; for this 
bath, of $ft. 6in. from the They are aré full-sized fire- 
bars of the ordinary construction, save that they are made a 
little longer at’ the ends, so as to allow of their having at least 
four’ inches of ‘ab eachend on’ the wall: *- When the 
brickwork ‘is’ completed it is bound with’ bars ani 

an 


plates used are 


both vertically and horizontally; there'b is. 
horizontal bars; the vertical bars may bein number as shown 
in the figure, di from 16im. ‘to 2ft. apart, the horizontal bars 

ing made with cranks or notches in them, as shown, so as 
to the vertical bars to come level against the: brickwork : 
three horizontal bars fitted»to fasten at the ends with bolts 
and nuts must be placed as shown; they may be 2tin. 
wide by jin. The purpose of these bars is to bind the brick- 
work together so as to enable it to resist the heat without 
cracking, as well as to help it to bear the immense weight of the 
bath when full of spelter. The holes in the brickwork must be 
left. below as well as above the bars in order that the ashes 
may be removed, and to allow greater air-way to the fire. 
When this is all completed the bath is put down into its place, 
and some pieces of iron are placed as shown at Fig. 1, which 
is a plan of the bath and what we shall mow call the furnace. 
These pieces are so shaped that there are flat surfaces to rest 
on the top of the brickwork of the furnace, to which they 


are 
fastened with bolts driven into the brickwork, while the other 


portions turn down for a distance of six or eight inches between 
the side of the bath and the furnace, having the part next 
the latter turned again with a flange two or more inches wide to 
give a flat broad bearing against the bricks. The object of these 
pieces is to retain the bath in its central position in the furnace. 
Once the bath is placed in position it is never removed until 
worn out. No repairs can ever be effected on it, except such of a 
very trifling nature as can be accomplished on the outside and 
while the fire is still burning. The upper edges of the brick- 
work of the furnace are protected by a band of angle iron about 
half an inch thick, four inches by four inches, fitted over the 
corner of the brickwork. This preserves the bricks from the 
inevitable abrasion they would be otherwise exposed to from the 
process of firing. 

The fuel used in the furnace is coke, which is pushed down 
all round the bath, thereby enclosing it |with a band of 
fire; there is no fire under the bottom of the bath whatever, 
neither is there any chimney to it. The men attending the 
bath are compelled to work over this fire, and the purpose of the 
movable bricks may now be seen, viz., to act the part of 
dampers, by means of which dampers, both above and below the 
bars, the fire is regulated with great nicety. The fire is always 
kept up level with the top of the furnace, which should be a 
couple of inches below the level of the top edge of the bath to 
prevent the coke falling into the spelter.. Once the fire is lit and 
the bath fairly filled with the melted spelter, the furnace is never 
let out, night or day, until the bath is worn out. The fire and 
metal require constant care, as, if the fire be allowed to burn 
unequally, the spelter at the place where the fire is dull will 
thicken or perhaps solidify, when it is troublesome to re-melt it; 
consequently, the fire must be carefully regulated by the afore- 
said dampers. If the fire at one place is too strong, one or more 
bricks must be placed in the hole or holes at that point ; if it 
burn dull, and that the holes there are stopped, they must be at 
onc? opened, and if already open, the fire at that point must be 
encouraged by every means till restored. 

There is a staging all round the furnace, between it and the 
side of the pit, as shown in Figs. 1 and 2, on which the work- 
men stand, and which is movable to allow of the ashes being 
removed, 

Down the centre of the bath, lengthways, there is a bar, 

laced so that it stands vertically to the metal in the bath, 
ving its two extremities brought out to rest on the brickwork, 
these portions being turned round at right angles to the rest of 
the bar, so as to offer a flat surface to the bricks on which they 
rest. 

There is also another bar provided, which can be placed across 
the bath; it is shown in the dotted lines in the plan. Either bar 
may be about half an inch thick, and of such a width as to bring 
its lower edge, say, half an inch below the surface of the spelter, 
which should be about two inches below the top edge of the 
bath. The former bar is principally used when sheet .iron-is 


the “ieee bar is 

e ’ put ‘ , 
now brings us to the actual ing.” 

placed, the spelter on one side of the is covered with 
a quantity of powdered sal ammoniac. which is called 
by the po Se ae when thus applied, chloride. The truck, 
then, with its load of plates, being wheeled from the oven, 


It was commen: 
‘in carrying it . 
‘with four branches, 





taking to 
“taken,” when he removes the plate, detaching cnyhing ike a 
it is set 


lump or inequality of the iter from its 
aside to cool, sil 


other one substituted, and the coil of wire being 
or bobbin, is first brought down into the bath, then 
and wound on another bobbin; the wire offering but little metal 
to the heat only requires to be drawn through the spelter at a 
rate in proportion to its diameter. When it is wished to 
impart the peculiar bright appearance seen on some galvanised 
wire, fine loam is substituted for the chloride, and wire is 
drawn out of the spelter at a place where it is covered with this 
loam, as in practice the wire, when drawn out of the 
metal, is found to have a dull appearance when cold. This 
loam =! be such as can be found in any sand pit, or ordinary 
foundry loam will answer the purpose. It is only used for wire, 
large articles not being found to lose their colour as wire does 
where the loam is not used. The account which has reached us of 
the manner in which this little, but nevertheless important, secret 
was discovered at.one works is somewhat interesting, At the place 
in question every means had been tried without success to discover 
some mode by which a bright showy appearance might be 
imparted to the galvanised wire, till one evening one of the boys 
employed in the establishment when no one chanced to be close to 
him, took upa ul of the dust and earth on the ground beside 
the bath, and ing it on the molten metal plunged a piece of 
wire through it into the spelter and drew it forth, when, “ eureka,” 
he had found the long-wished-for means of having bright galva- 
nised wire, the piece having and retaining when cold a beauti- 
ful brilliancy of appearancé; ‘The boy—either not knowing the 
is discovery, or, what is more probable, not 
knowing how, or lacking the means to turn it to advantage—told 
of the bath, who took ity of trying 


over used, the article, belag 


article taken out through the clear metal—large 
have already stated, not suffering any deterioration of colour in 
cooling—and any superfluous metal is removed with a small 


the pickling tank, and shown at Fig. 17. This being done, the 
article is set aside to cool. If chains are being galvanised 

are of course passed through the pickling and drying stages, 
when brought to the bath they are coiled down into the 
metal through the chloride, and = Be the attendant is satisfied 
that the spelter has taken to them their ends are 
drawn out of the 

from the chloride, as “be 


together as. the pena pers 
were broken looge r 
at the fracture, leaving ‘the iron 

tenacity betweéen ‘the ‘iron ‘and the zinc bei 
the zinc itself. 

When nails are being galvanised they are placed in a 
ladle perforated all over with small holes, too small to allow the 
nails to fall through them. This ladle is filled two-thirds 
with nails, and, being provided with a very long handle, is 
plunged down into the bath and stirred about in it for a time, 
the attendant examining it occasionally to see how its contents 
take the spelter. When they have done this thoroughly the ladle 
is withdrawn and kept well and violently shaken till the zinc has 
solidified to prevent them sticking together; then they are 
turned out and the ladle replenished with a fresh supply. The 
previous treatment of pickling and drying is the same with nails 
or chains as with any other articles, the nails and small chains 
being pickled and washed in the tubs. 

No accurate statement can be given as to the difference of 
time or difficulty met with in galvanising the various qualities of 
iron, or the difference between galvanising cast and wrought iron. 
The nearest data we have been able to get at is that in the case of 
cast iron, that from London foundries is considered the most 
tedious to galvanise, next to that northern iron, while the easiest 
is Staffordshire. The melted spelter in the bath requires to be 
stirred from time to time with a stirrer, such as that shown at 
Fig. 13, which is provided with a long handle, as from any ine- 
quality of the fire the metal might get y or tend to solidify, 
which tendency is prevented by the stirring. All the dross sinks 
to the bottom of the bath, and is removed with a small ladle, 
shown at Fig. 16. The time selected for its removal is Sunday, 
to avoid as far as possible interfering with the wor 
This dross is sold, the principal purchasers being ‘the bell 
founders. The men usually wear woollen dresses, such as 
Guernsey shirts ; and their trousers are similar to those worn 
by policemen, and they wear clogs. As may be imagined, the 
galvaniser’s is a very unhealthy calling. 

It only remains for us to state, as faras we are enabled to do 
so, the hours observed at galvanising works, and the general 
rates of wages. For the former, the men work from six till six 
in the day time, when this gang is relieved by the night men, 
who work till in turn relieved at six next morning by their 
fellows. Where the Saturday half-holiday is observed, the men, 
with one exception, leave at one o'clock, one man remaining 
to take charge of the bath till the night gang come on at 
six p.m. For the latter, the rates would be about as follow :— 


“The foreman of the bath, 30s. per week ; his men, 20s. to 24s. 


week ; the foreman of the pickling, 30s. to 35s. per week ; 
is men, 20s. to 248. per week. 
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of 
east as far as the Mediterranean ; the second directs 
south, vid Cordova, the third rans to far as Ciudad 
Real, where a junction is effected with 
tuguese frontier, and the direction of 
north, across Aragon. 
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TWIN- SOREW ENGINES OF THE MARY AUGUSTA. 


MESSRS. J. AND W. DUDGEON, MILLWALL, ENGINEERS. 






END ELEVATION OF AFT ENGINE. 
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By the —. of Messrs. James and William Dud cting rod, and to keep down space while retaining general with a special regard to strength and stability, matters 
engineers and shipbuilders, Millwall, we are enabled to lay before scocssibility. Messrs. Dudgeon have now had more expetience in | greatest Sepestes in high-speed engines. - The starboard screw 
our readers a complete series of engravings representing the | fitting up the twin-screw than —— other firm, and, therefore, their | shaft is prolonged between the condensers and cylinders of the 
machinery of perhaps the fastest screw steamer sailing out of | performances are especially noteworth vy. engine, the starboard cylinder ‘being fitted est peg 
London, the Mary Augusta. This week we publish a general The Mary Augusta -was o' uilt for a blockade runner. | piston-rod heads are fitted with cad being on th oe line of strain 
engraving of the engines, which we shall follow up with detailed | She is 972 tons burthen, the collective nominal power of her | when the engines are A pom Share ah on the lower face, as 














~~ T+ >> — + - 


illustrations prepared from the working drawings. The Mary as being: 300 horses. : The engines are of the'single‘piston- -rod_| matter of course. .: are of th . citindey ' kind, 


Augusta possesses a interest, as she. represents at once Giving’ sock type, with injection condensers. . The pon w aged with double adden pans ‘ends, Aft it of tho engines disc cou 
the most advanced and the most successful practice in twin-screw screw. is entirely separate. from.the other engine, are fitted, these: are provided: with cavities,in order that 
Lae jome and her engines and a generally will be found ann perfect independence of action is maintained. The apietien engines may. be turned, when necessary,’ by hand — In the 
worth the attention of engineers. To design a set of engiries | are arranged fore’ and aft between'the shafts nearly on the’ centre | side clovidion the link motion is‘ fully illustrated; 
for the twin-screw is far more difficult than to design machinery | line of the keel. The condensers — fitted in the wings between | the slotted kind, the eccentric rods laying hold of the er ge | 
for rage oe propeller. The duplication of parts and the | the shafts and the ship’s sides. The exhaust pipes pass above | while the lifting rods are attached to the centre. For wpm: he 
position of th render it difficult to get a good length of | the shafts in the usual way. The main frames have been designed | lowering the links toothed quadrants and worm-wheels are emp 
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The starting platform-is-above the main steam pipe. It will be 
seen by the plan that extensions of the platform over the 
spaces between the cylinders. One starting wheel only is shown in 
the elevation, both are shown in the plan. The injection cocks on 
the sides of the condensers are regulated by levers placed directly 
under the starting wheels. These levers are shown both in the 
plan and elevation; the throttle valves are worked by the handles 
seen opposite to the starting wheels. The air pumps derive their 
motion from prolongations of the piston-rods. e descending 
arm shown in the elevation drives the feed and ~~ pum} The 
valve-box, spring, and pipes, seen at the side of the condenser in 
elevation, are in connection with one of the feed pumps, The 
cylinders are 40in. diameter and 22}in. stroke. : 
With a pressure of 32 Ib. in the boiler, and a vacuum of 25}in., 
these engines made, on the trial trip of the ship, 118 revolutions 
r minute, developing 1,750-horse power, the speed of the ship 
Ges 162 knots per hour. The immersed midship section was 
about 208 square feet, with a displacement of 940 tons, and the 
consumption of fuel about 25 cwt. per hour. With one screw 
only at work the speed realised was 12°7 knots. When tried against 
the Dover Railway Company’s boat La France, a very fast vessel, 
she (La France) was beaten between Dover and Calais by 3°5 


. miles, the time occupied in the run from Calais to Dover and back 


being 2 hours 45 min. The slip of the Mary Augusta’s screws is 
about 14 per cent. ; 

The Mary Augusta was also tried against a paddle steamer built 
and engined by Messrs. Dudgeon. The results of the trial, and 
the dimensions, &c., of the vessels, we have summed up in the 
following table :— 


Mary Augusta, Zealous, 
twin-screws, paddle-wheel. 
Speed attrial .. «. «we «os e+ 162 knots oo 14 knots 
Displacement eo cc ce ce eo 940 tons ee 676 tons 
Midship section .. .. «oe e+ «+ 208 8q, ft. oe 165 sq.ft. 


Indicated horse-power .. «+ «+ 1,750 ae 1,420 
Consumption of fuel per hour per . . 
horse-power .. «se «+ « 23) oo” 38D. b 
Proportion of power and displace- V6 2°10 
ment at fourteen knots .. .. “hed 
Proportion of power and midship 5°2 


section at ditto.. .. «+ ee tus 
Dimensions of vessels, 250ft. X 260k. 45fty Gitryye230ftays QTM. KX 44Lt, 
Draught on trial «swe oe ow Ofte BIN Pryierpie (TM ny 4 


In future numbers we shall give diagrams taken from-the-en- 
gines of the Mary Augusta, and detailed particulars of the 
dimensions and construction both of the engines and boilers. 








ON THE UTILISATION OF TROPOLITAN 
RAILWAY ARCHES AS DWELLINGS FOR THE 
WORKING CLASSES. 

By Mr. B. EmanveEt, C.E.* 

THE want of good and sufficient accommodation for the labouring 

classes in the metropolis has been felt more within the last few 

years than at any 4 er previous time, and has at length attracted 
public attention e means for its redress. It is unquestionable 
that the evil has been caused to a great extent by recent metro- 
| sy agen engineering works, and icularly by railway extensions. 

t is estimated that 20,000 people have already been evicted, while 
j00,000 more will be dispossessed by the various schemes now on 
foot. No further argument than this statement is needed to 
prove the necessity for. action. 

Whilst it is clear t' that scheme is the best which, if capable 
of being practically carried out, would make the cause of the evil 
the means of its removal, it follows that no such perfect scheme 
can be devised as the one which would make it the interest of the 
railway companies, which turn out the poor wholesale, to find 
means for their accommodation. 

To compel railways,, by direct came interference, to give 
house room to the poorer classes whom they evict would be im- 
practicable. The principle has already been attempted to. be 
enforced and it has signally failed. As matters stand at present, 
and with the strong opposition which railway companies can raise 
in Parliament to an apne na scheme, it is a matter both of 
policy and of necessity to endeavour to adopt other than compul- 
sory measures. 

If, then, a feasible scheme could be shown by which the railway 

ies would i their revenues, and by which the poor 
would be housed and benefitted, the interest of the railway 
eee would be, not to oppose, but perhaps to further that 
scheme. 

In and about London there are thousands of railway arches 
belonging to the various companies, Some few of these are used 
as shops, a few more as warehouses and workshops ; but the t 
—— are, at the present moment, totally unoccupied pod caer 
productive. | OEE a ne yan. fatach aie 

To convert these existing arches into, wa’ Swellings, and 
to provide for similar accommodation in all future viaducts built 
in the ne gurhood of great cities, at least provide for a 
— propenti® ye pam now ejected. 

is the object of this paper.to discuss.the means which can be 
taken, to best carry out this scheme, ond the advantages. or other- 

"For each dwelling that ia Built insidp  zallway sch 

or each dwelli at ilt inside a railwa two side 
walls and a roof are already cbabirmated 7” wi immediately 
suggest itself that an advantage is gained in point of economy of 





construction over the » amount of ion anywhere 
else ; and this saving may be calculated at al each arch, or 
£5 per room, ; + ae t 

It may be urged in’ opposition to the idea, tiself that tenants 
could not be obtained for this class of Apealiing ; that ,the 


noise and vibration arising from the traffic overhead. would render 
such arches practically ugjphabitab . . beli that this 
objection, though popular, is groty 5 of these 
arches are fitted up and occupied as dwe -houses, and the 
author, during the investigation of the past few months into this 
subject, has met with and questioned the opcupants of most of 
these—the experience of some ranging over a period of six years, 
They have been unanimous in the statement no great incon- 
venience is experienced, Indeed, it is a fact that the noise and 


vibration arising from the ins i ‘ 
by the side of the railway thet es the ae Mette ett 


further evidence be required it is possible to point to shops, restau- 
rants, &c., where business is carried on with no more disadvantages 
than if the premises were streets distant from the railway. 

It may be a matter of surprise that such an obvious expedient 
as the utilisation of the arches should not have been previously 
carried into effect. It is probable that had they been the property 
of individuals — would long since have been so utilised. But 
although the idea has, doubtless, been suggested before, and not- 
withstanding the difficulty of the dealing with any new idea by a 

way company, other causes have had their effect in delaying 
the scheme. 

These causes, which have prevented private individuals from 
= the arches os the pn and converting them as pro- 
posed, are sonewhat numerous; but, as wi 
Pe relia detail ene ; but, will be seen, are matters 

ne of the most important preventive causes is the poliay of the 
companies, hitherto, , refusing to. grant long eek of 
them will give only a yearly tenancy—the most liberal a seven, 
fourteen, or twenty-one years’ lease—while all insert clauses reserv- 

ngpere to regain possession by a three or six months’ notice, 
is policy, if ted in, would be fatal, for it would prevent 


capital being employed by private individuals on such a pretarious || 


tenure. But as possession is only likely to be. again required 
the companies in case of a desire .to = Fm their lines, it pth: 
met bond requininense if.a hort lease only. were granted and com. 
sation given in ease. iction, i i 
Biting the arches as dwalinge. ni Ete relat. “ie mer 


tetbatp Louk 


+ arches vary a great deal in size, and, there- 


Again, the presen a 
fore; in’ adaptability to the purpose. The best is an arch 
about 25ft. to 30ft. frontage, about 30ft. deep, and 20ft. high to 
crown. Ee cock of thane enshononsle ——— five some, 0 Sa 
house, yard and offices, as shown accompanyi 
only a small proportion of the whole number of arches closely 
approach this type. In the construction of a railway viaduct, the 
requirement insisted on js Bisa is a headway of about 17ft. 
where the arches of the ack , public roads. For purposes 
of economy, the height of the is reduced directly the road- 
way is The that the generality of arches 
do not average nearly in height. Those on the London, 

bi ‘a 





ae 





class, with the exception of those under carriage roads, pro 
is destroyed without an opportunity for provision being nde for 
those di In those of the former class it may be possible 
to provide dwellings for nearly the whole number evicted. 

author has now indicated what he believes to be the best 
means to adopt to give house accommodation to large num- 
bers of the labouring at a Eg aa time, and to provide 
for future wants as they are created by the chief cause of the 


wants. 
It remains now our Se prove that the commercial value of the 
scheme claims for it that support which its higher results demand. 
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The following figures are taken from a tenement of this nature 
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Chatham, and Dover extension system average otily about 14ft. 
from ground to crown of 
Again, there are also many arehes under four lines of rails, where 
a be a of about 50ft. for this purpose would render 
them too closely approaching tunnels for the light and ventilation 
essential to a dedingheuk Though, then, a double dwelling- 
house can’ be constru with #ix rooms in-eagh arch of such a 
peg = do ‘and Dover, yet the accommoda- 
tion f:économy of buil of light, and of ventilation, 
a be as perfect asin the dimension of arch shown in the 
plan.’ It is necessary to add, however, that a very large number of 
when, it may be cbpeiME Aes the suidke avicing from the 
in, it ma fe) e smoke arising the 
chimneys would be likely to be a nuisance to the rs on the 
railway. The few chimneys which now exist without complaint 
are at the level only of the top of the t, but if future incon- 
be experienced it willbe a slight ‘matter to carry 
the chimneys up to above the level of the carriage tops. If this 
is found to be inefficacious it be possible to use one of the 
numerous smoke-consuming or stoves; or the principle 
(which has been carried out in some of the buildings of the Metro- 
litan Association for Improving the Dwellings of the Industrial 
Clase) of conveying the —e from . number .. we into one 
e common shaft, may n any one of these ways it 
agetddae his head. e 


is geo to obviate any. 

diffi of nedessto-s6me; and the absenée of water pipes 
and drainage, have also hitherto acted as a slight drawback to the 
utilisation of arches as dwelling-houses. 

The above are the principal objections which can be urged 
against the scheme. It is be! “Chat the whole of them are 
matters of detail which can be satisfactorily solved by the intro- 
duction of clauses into future railway Acts without the opposition 
of the companies themselves if (in order to disarm this opposition 
and to prove to the compani t they would not be prejudiced, 
but, as before stated, benefi y it) private enterprise first showed 
the value of the pro’ 

It is, accordingly, in coi lation to try the experiment by a 
private association on (sa; eo | arches. Such an experiment 
can in no event be a very bad, and it is possible that it may be a 
good, investment. ; 

If the latter is found to be the result, it will then be possible, 
without the opposition of the railway interest, to introduce into 
future private Acts some sueh compulsory clauses as the follow- 
ing :— 

(1.) Compensation, pro rata, for outlay in building to be given 
to tenants of dwelling-houses under arches, in case of summary 
eviction. 

(2.) Where a viaduct is required to be wider than 30ft. (or two 
lines of railway), to build a second viaduct at a distance from the 


t. : 
(3.) Sufficient land to be bought, to get access on one side (say 
— in width), and light‘on the other side (say six feet in 
4.) Standing orders to he altered to a gompulsory minimum 
ileal ely Sananssoms: shah, . 
(5.) Fire-places and flues to be constructed in piers and para- 


pets. 
These clauses though an extra cost upon the railway 







— anies would re-pay them in the rent obtainable from the 
we ny dG mk 


came before Parliament for 





Read before the National Association for the Pro: 





of Social Science. 











In all futuré gail } 
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LOWER PLAN 
on one of the existing lines of railway, and which is within the 
author’s knowledge :— 


e who is also lessee, a 
w uilder, took the arch 
six yéars ago, and built himself a 
house within it, consisting of two 
sitting rooms, three bed rooms, 





kitchen and’ -house combined, 
_ and offices, tates the cost at 
"£100, which, at 5 per cent., gives £5 0 0 
Rates and taxes“*”...... . oo 2 0 0 
eS eee ee 
Add cost of collection of rent (say) 1 0 0 
‘And repairs perannum (say)... .. 2 0 0 
Tetal outgoings per annum (exclusive of rent 
EE ae ab ieee. ee <te- om ae, oe SOD D 
Now, at’an estimate of 8s. per week for rent of 
«ithe dwelling, the income from each arch per 
G*annuMB would be... ... 0 sco soo oe oe 2016 0 
Leaving a nett income to the railway company 
on each arch per annum of (say) ... ... 1000 


On the thousands of arches in existence and in contemplation in 
and about London the increase of revenue to the railway companies 
pean re onee be seen... 

’ taking the arches as worked by private enterprise, and 
each, therefore, as subject to an additional, charge. to.the company 
of ground rent, and taking this ground‘ rent at an average of £4 
(an ample charge to cover the ground rents of five-roomed 

wellings in the district where these are contemplated), a further 
deduction of £4 would be made on the above nett income. i 
would leave an interest of £11 per cent. on their outlay to 
any lessees under the company, and a simultaneous profit, free 
from risk, of £4 atch per annum to the companies themselves 
= the thousands of arches which they will be in a position to 
ease, »'. 

In many districts’in London ! 2 blocks of buildings have been 
erected with new materials, aii «: » scale which should not be 
attempted in this scheme; and yci ... .. cost of £160 per tenement 
(capitalising the ground rent in the same way as has been done 
above), 5 per cent. is paid to the shareholders of the company over 
which Alderman Waterlow presides; and this instance is from 
buildings in the City-road, where ground rents are certainly 
—  o in the out districts where the railway arches would be 
utili 

The author has been in communication with Alderman Water- 
low, who, as the acknowledged head of the first successful move- 
ment for providing good labourers’ dwellings, practically and 
heartily concurs, in common with other leaders of the movement, 
in the objects of the scheme advocated in this paper. 

[Mr. Emanuel has drawn attention to a very important subject, 
which we hope to see discussed in our correspondence columns. 
Although there is much that is valuable in the anthor’s sugges- 
tions, we feel somo doubt as to the feasibility of obtaining many 
arches of sufficient height for a two-storeyed tenement in suitable 
localities.—Eb. E.] 





SourH KENSINGTON MusguM.—Visitors during the week ending 
20th’ October, 1866:—On Monday, Tuesday, and Saturday, free 
from 10.a.in. to 10 p.m,, 10,324. On Wi y, Thursday, and 
Friday (admission 6d.) from 10 a.m. till ome 1,310. Total, 
11,634. Average of ep week in former years, 10,095. 
Total from the opening of the museum, 6,368,185. 
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RAILWAY MATTERS. 
THE junction of pre fg line with the Strathspey line at 
Boat of Garten was opened for traffic on the 1st of August. 


AN iment ing the use of + for fuel has been tried 
by the Grand Trunk Bailey Company, whish proved perfectly 
successful. 


A LocoMorTIvE lately ran the distamce from Berlin to 


Hartford, 
U.S., in fourteen minutes, or nearly a mile a minute, under steam 


produced by peat fuel. 
THE preparatory works-in connexion with the 


Warrington Station on the London and Nortia-Western line are / 


rapidly progressing. : , 

Ir is exactly ten years since the Act passed for eneumnetinig 
the Le aga and Scottish Midland, which formed the 
“J 44th, 0 = .' hy 

SIncE the Ist of A the Caledonian Co: y has been in 
possession of and worked the Scottish North-Eastern, which’ is 
now paying dividends of 53 and 8} percent. %, { 

THE new railroad bridge across the Ohio at Louisville, Kentucky, 
will be without a draw, and so elevated that boats of any class can 
pass under it when the river is at its highest stage. 

THE new line of the London, Brighton, and South-Coast Rail- 
way to Midhurst is now open for passenger wig traffic. 
The trains run from London Bridge, Victoria, ' Kensington 
termini. {ei 

THE revenue of the Scottish North-Eastern is now merged 
in that of the Caledonian, and the directors their confi- 
dence that the traffic on the line will still continue to increase as 
it has heretofore. : 

ONE men was killed and another seriously i 
cashire and Yorkshire line on Saturday last, trying a smoke 
consuming apparatus on a locomotive. The apparatus blew up 
and with the results above. ' 

THE Highland Company’s traffic during the half-year just 
ending has been, on the whole, satisfactory, especially when it 
s considered that for several months the cattle ‘traffic was en- 
tirely ded in q of the cattle plague. 

THE American Lehigh Canal Company have contracted for steel 
rails for Pay ee miles of their progressive railroad, from 
Boston to the head of their canal two miles above Mauch Chunk. 
a will weigh 56 lb. per yard, and is wholly of Bessemer 
stee 

It is stated that negociations are going on for'a general amal- 
gamation or union of several of the fines recently completed in 
South Wales, including, among others, the Neath and Brecon, and 
the lines constructed by Mr. Savin, Mr. Watson, and other con- 
tractors. : 
ait NEW transit route ow ist poe to * iyeewrde pray h 

icaragua is proposed under high auspices. It is stated to 
superior to any other in salubrity, ease, to speed of construction, 
in the fine harbours at both termini, and in the saving it will effect 
in both distance and time. 

THE South Leicestershire shareholders who are desirous of con- 
verting their shares into London and North-Western 5 per cent. 
preference stock may do so at the rate of £108 of South Leicester- 
shire shares for £100 London and North-Western 5 per cent. stock, 
which will yield them £4 12s, 2d., net per cent. 

THE Queensland Railway engines are built by the best English 
firms, and weigh only fifteen tons each ; but, notwithstanding their 
lightness, they are fully equal to the work required, taking, as 
they do, a load of sixty tons up gradients of 1 in 40 at the rate of 
fifteen miles an hour, and on a level at double that speed. 

A FEw days ago a Great Northern train in nearing Warrington 
Station cnt off a horse-box and truck from a alee crossing the 
line. Strange to say, two platelayers who were in the truck, and 
a valuable hunter which was in the horse-box, sustained no injury, 
although both truck and horse-box,were tossed over into a ditch. 

THE report of the South Leicestershire Company states that the 
ay 8 railway continues to be maintained and worked by the 
London and North-Western Railway Company under agreement. 
The disposable balance on revenue account is £3,942, out of 
which the directors recommend dividend for the half-year at the 
rate of 44 per cent. per annum, less.income-tax. 

Amone recently published American patents we notice a pro- 
tective brake, which consists in the attachment of a chain brake 
of horizontal bars, arranged in such a way that any object that 
may be on the rail will be instantly thrown off. It is alleged that 
it will keep even very small objects that may fall in front of or 
between the wheels, from being struck by them. 

THE northern district of Queensland has been moving in the 
matter of railway accommodation, Mr. Plews, the engineer-in-chief, 
having under construction a line having its terminus at Rockhamp- 
ton, running also towards the west as far as Westwood. It is 
anticipated that this will be open to the publicin the May of 1867. 
Mr. Plews has just completed the survey for a further extension of 
some 200 miles. 

Tue North British Railway Company. has placed boxes at its 
stations in Leith for the reception of any newspapers and _periodi- 
cals which travellers may feel inclined to bestow upon the hospital 
poate of that city. Were this excellent example followed 

y the London railway companies’ the boon to the inmates of the 
London hospitals would be great, and nobody would lose anythin 
by the arrangement, save the collectors of waste paper on the m4 
way platforms. ‘ 

THE —e aaa has — constructed for the 
purpose 0’ jing M. Girard’s railway skating invention, consists 
of two lines of rails of some fifty cP in ledth, the a hori- 
zontal and the other rising 1 in 20, For rapidity and ease of 
motion the trains can compare with any on ‘wheels, whilst the 
facility of stopping them by simply cutting off the water supply is 
reckoned a great gain. The injury to the moving stock and per- 

t way is another matter. 

THE adjourned half-yearly meeting of the Crystal Palace 
South London Juncti 7 op poi ted to be oF ype 
Tuesday at the Victoria station, Pimlico, but it was stated that 
during the period the committee of investigation of the Londo 
Chatham, and Dover Railway held their sittings it was trom 
impossible to discuss any question with that company, and there- 
fore the directors were compelled to further post the ti 
until the 4th of December next. r 

ONLY a couple of years have elapsed since a plan for idi 
Queensland with cheap railways = decided en, and ae 
railway has been opened from Ipswich to Helidon, a distance of fifty 
miles, while another extension of 130 miles ina western direction 
towards Toorroomba is now under construction. From this the 
line runs off to Dably in one direction and to Warwick in the 
other, and the greater portion of these several lines, it is pro- 
posed to open about the autumn of next year. 

THE report of the Cape Town directors states that from the 
depr state of all interests in the colony during the half-year 
ending 30th June last the traffic had been less than in the corre- 
sponding half of 1865; but there had been a satisfactory reduction 
in the working expenses. 179,063 passengers, exclusive of season 
ticket holders, and 13,763 tons of goods had been carried, as against 
215,244 ers and 12,112 tons of fate in the correspondi 
period of 1865, and the gross been £20,592, against 
£22,418, The working expenses for the same 
£17,066, as against £17,889 for the corresponding of last year. 
The result, added to the amount by Government under the 
guarantee, leaves a clear balance of £10,560 available for divid 
out of which the directors recommend a dividend at the rate, ¢ 
4per cent. perannum, - . 
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NOTES AND MEMORANDA, 
TREES cut in summer give lighter wood than when felled in 
winter time. 


THE first mulberry trees that were introduced into this coun 
are now standing at Sion House. - 


Qaxs aqnerally furnish, gnod timber when grown slowly on dry 


hilst those from wet soil appear considerably spongy. 


_~ ‘Mong than 180,000 1b, of rough flax and hemp are used in the 
cordage 





ofa first-rate man-of-war, including rigging and sails, 
an alloy of equal equivalents of 


: 4 mayzadvantageously replace tellurium in 
the construction of piles for:the study of calorific radiation. 

“THE volou? of the trails ‘lft:by the November meteors differs 
from that left by the meteor#! 10th of August. ‘The former 
are white, almost verging to blue; while the latter are decidedly 

ow. Seka P 
by which freezing mixtures 
may be dis; with and a‘véry!low temperature produced by 
feo ja b @ mixture of air and a volatile liquid through a 
e jet. 
SPILMAN;‘Who set up the first paper mill in England, at Dart- 
in 1590, is said to have bronght over in his portmanteau the 
two first Maye trees, which he planted here, and which are still 
growing. ‘t! 


"Tre quantity of wine imported in the first six months of this 


year was 8,493,240 gallons, as compared with 7,025,828 gallons in 
the correspénding period of 1865, and 8,264,211 gallons in the cor- 
responding period of 1864. 

Tr has recently been ascertained that if the zinc of a galvanic 
battery, instead of being amalgamated, is moistened all over with 
oil, or even ether, or any of the liquid hydrocarbons, the duration 
of the current is greatly increased. 

A new a of the metal iridium has been found by Dr. 
Kachler lle sla blende of Schoenfeld, near Schloggenwald, in 
which mineral it is associated with tin and other metals in such 
proportions that sometimes it can be separated in grains. 

THE fruit, the cherry, derives its name from Cerasuntis, a city 
of Pontus. .It was introduced into England by the Romans, but 
became extinct during the Saxon period. It was re-introduced by 
the gardener of Henry VIII., who brought it from Flanders. 


Ir is pretty certain, from the observations that have been made, 
that the metal sodium juces the most enduring light of the 
much-admired trails of the August meteors ; and that at least one 
other mineral substance (either potassium, sulphur, or phosphorus) 
lends its aid. ' 

M. BEcQuEREL stated that bars of sulphide of copper obtained 
by fusion were very pop ny, drop with electro-motive energy. 
He also states that all these may be made to exhibit an equal 
pee by simply subjecting them, after fusion, to a dull red heat 

or several hours. 

Ir, as soon as its flowers have been gathered, the stalks of the 
hop-plant are made into , and well steeped in water, then 
dried in the sun, and beaten like hemp, a fibre will be obtained, 
which after having been combed, is irably adapted for being 
spun into cordage. 

POLISHING slate brought from Bohemia has been computed to 
contain in every cubic inch 41,000,000,000 of animalcules. Sincea 
cubic inch of this slate weighs 220 grains, in every single grain there 
are 187 millions of skeletons, and one of them voll therefore 
weigh 1-187,000,000th of a grain, 

Woop absorbs fresh water niore 
pieces of oak from the same 5 lb. in weight, were 
exposed for-eleven months to the action of salt and fresh water. 
The one imthe salt water increased only by 2°141 lb. in weight, 
while the other increased by 4'141 lb. 

M. CaILLETET finds that oxygen does not combine with hydrogen, 
carbon, or carbonic oxide at very high temperatures. He experi- 
mented on air drawn from the hottest part of the blast furnace, 
and rapidly cooled by a stream of water, on the plan of M. St. 
Claire-Deville, whose results he confirms. 

~M. GEBARDIN has described a battery of iron turnings. The 

zinc of a Bunsen’s battery is replaced by iron borings. The iron is 
placed in common water. © porous vessel contains a solution 
of perchloride of iron in regua. The positive pole is made of 
powdered coke agglomerated with paraffin. 

Discs of cork, soaked in a mixture of molasses and water, and 
strongly con\pressed to half their volume, form excellent substi- 
tutes for india-rubber springs for buffers and railway carriages. 
Cork discs‘about eight inches in diameter are found to exhibit 
extraordinary elasticity under a pressure of 20,000 Ib, 

M. TORREGGIANI has proved that a pile in which the positive 
pole is re nted by metallic lead, and the negative by carbon, 
and containing a saline solution (an alkaline acetate), gives, besides 
electricity, a large Spans of pure carbonate of lead. ‘He con- 
siders this‘in easy and inti iis way of making white lead. 


M. BEULLARD informs tlie’ ch Academy that the leaves of 
the teazle pounded and applied’ to wounds and bruises, has a power- 
ful action in the preven and cure of gangrene. He removes 
mortified flesh, washes thé wound in chlorurated water, and then 
applies a poultice of the leaves. He has used this remedy with 
success for fifteen years. 

EXPERIENCE has shown that the time when trees are felled has 
much influence upon the condition of the wood. A trial was made 
with four pieces Sok cut down in December, January, February, 
and March; A tin ring was fixed at one end of each piece. These 
rings were-filled with water. The wood cut in December did not 
allow any water to pass. The January wood, after forty-eight 
hours, allowed a few drops to pass. During the same time the 
entire quantity ran through the February wood, while the water 
passed through the March wood in two hours and a half. 


Fusep acetate of soda, allowed to cool in the open air, crystal- 
lises at 58 deg.; allowed to cool; however, in a limited amount of 
moist air, it not tallise even at zero, but becomes a soft 
translucent mass. If having been so cooled it is ex 
freely to dry air and touched with a dry solid body, it suddenly 

ises and rises to the temperature of 58 deg. M. Jeannel 
remarks that this experiment shows how solar heat may be stored 
up and made to re-appear again at will. 


THE e at London-wall has led to a discovery interest- 
ing to antiquaries. The workmen, having reached a depth of 
about 30ft., came upon a quantity of the Some of horses, oxen, 
and deer, whose horns are in a high state of preservation ; also a 
great number of large goats’ horns, attached to portions of the 
skulls, and one or two pieces of the jaw of the wild boar, with 
tusks in them. Some spear handles, ially decayed, and armed 
with horn, were among the bones. Above twenty cartloads of the 
bones have taken out, and they are continually being dug 
out. The space which those at present obtained occupied is about 
40ft. square, : 

PARIS contains at the present time 12 manufacturers of artificial 
eyes and 8 of pastrycooks’ jackets, 2 makers of skates and 40 corn- 
cutters, 18 wholesale m i 


em 4 than salt water. Two 
» eac’ 








MISCELLANEA. 

YANKEE stage coaches are doing a brisk business in Australia. 

Tron exists in large quantity to the north-east of Lake Superior. 

A NEw ironfoundry has just been established at Poole, Dorset- 
shire. 

M. Fou tp is still opposed to the raising the loan to be spent in 
public works. 

FrnELY-pulverised clay is said to be a good preventive of boiler 
incrustations. 

Durive the past week 45 wrecks have been reported, making 
for the present,year a total of 1,675. 

THE new, Ladoga canal is just completed, and is without sluices, 
according to the original design of Peter the Great. 

Some of the quartz found in the White Mountains of America 
yields,867 dols. of gold per ton and 150 dols, of silver. 

THe Emperor of Austria has conferred the order of the Iron 
Crows upon Mr. Brassey, the English railway contractor. 

THE number of steam vessels registered in the United King- 
dom in JS®puary last was 2,628, of a gross tonnage of 1,160,777 
tons, " : 


Mp astee Lows, the alleged inventor of the screw propeller, 


was recently knocked down by a wagon and killed, in Blackfriars- 


‘tris to be 
rifle-grooving 
con 


Tar have fully adopted the Chassepot rifle, but as yet 


no oarti has been discovered coming up to the required point 
of n. 

Tre tenipd bridge between Newcastle and Gateshead has 
been and the Commissioners have commenced to remove 
old \ 


Lorp Dz. Ros, some time ago, invented a tent with a projecting 


that the spoiling of good guns by the injurious 
the late Government will be very speedily dis- 


eave, which js a great improvement on the structures 
formerly employed. 
A. NEw steatt coal-whipping machine has just been tried at New- 


castle,ca of drawing up and discharging a cargo of 940 tons 
of cog) in ht hours. 


THE a’ cost of dredging below Newcastle, for labour and 
material,.imclusive of all repair, but exclusive of depreciation, has 
bee 4d. per ton. 


. Jeatit‘that the Frodingham iron is not maintaining its ear] 

Bs hy the difficulty of working it having abridged or suspend 
ita use in various quarters, 

A HALB-HORSE high-pressure steam engine and boiler complete 
may be seen wor! a window at 46, Blackfriars-road, the 
steam being generated by a gas furnace. 

A SHAREHOLDERS’ defence association of Blakely Ordnance ©om- 
pany is being formed, upon the ground of misrepresentations in 
the prospectus and mismanagement of the funds of the company. 

THE number of collisions at sea during the last half-year was 
974,.of which 138 occurred with steamers, and 836 with sailing 
shipay resulting in 10 of the former and 82 of the latter being 
sunks 

THE engineers ¢ in repairing the works on the Mont 
Cenis ha x yimlln 9 the Sunliowin ig of the river Arc, an- 
nounee that two months will be necessary to re-establish the usual 
communications. 

TueE Liverpool Town Council were on Tuesday engaged in dis- 
cussing pfoposed improvements in various parts of the town, in- 
volving an_ estima expenditure of £368,000, and sanctioned 
to the extént of £250,000. 

A MEETING of working men has been held at Sheffield, at which . 
the recent attempt to blow up the house of a non-unionist work- 
man ‘was dly d i, and a resolution condemning 





vedly 


‘all such acts was adopted. 


A company has been formed in California for the purpose of 
digging a tunnel in the Sierra Nevada mountains, and through it 
conveying the clear waters of Lake Tahoe to the channel of a 
stream, and so across the valleys to Sun Francisco. 

In 1865, Captain M‘Gwire submitted to several of the military 
authorities another improved tent with a most important addition. 
He substituted for the ordinary field blanket a field hammock, 
which keeps the man who uses it off the ground, and also provides 
him with a comfortable bed. 

THE verdict on the victims of the explosion on board the City 
of Liverpool censures the managemen’ and construction of the 
donkey engine whose boiler exploded, and recommends the pro- 
hibition of the use of such engines in the loading and unloading 
of ships, as sailors catinot properly manage steam engines. 

Tue Sultan Okran ironclad, recently constructed at Napier’s, 
on the for the Ottoman Government, arrived at Constan- 
tindple on the 8th, after a —_ bad passage from England. During 
her voyage out, which lasted over twenty-five days, she had to 
put several ports. She was only under half steam the greater 
part of the time, which accounts for her seeming slowness, 

T + iron gun known as the Lynal-Thomas, having been 
re ia eek steel fube, shortened some 3ft., increased in weight 
to eighteen tons, bored to 10in. calibre, and rifled on the Woolwich 
system, has recently been tried at Shocburyness. Only seventy 
rounds were sufficient to dislocate the internal tube in the angles 
of the rifling, and practically thus to render the gun unserviceable. 

diminution of the chi for telegraphic messages in Paris, 
_ as in other of France and the Continent, has pro- 
duced an enormous increase in the number of messages, and the 
increase is still growing. May shows the largest increase, the re- 
ceipts having been only 436,577f. in 1865, and 586,332f. in the 
present year, an increase of 150,000f., or more than one-third in 
twelve months. : 

A screw steam cargo barge, just launched at Winsford for the 
Mersey and Weaver ey is engined by Mr. Hayes, of Stony 
Stratford, and fitted with his patent surface condenser. This 
apparatus is made to condense high-pressure steam, by the use of 
which the boiler is kept free from incrustation, and the advantages 
of a condensing and non-condensing engine are thereby combined 
without any additional machinery or circulating pumps. . 

TuHE bar of the Tyne has oe eee = also a oe of 

Sand and the Middle Groun e narrows at the sea 
og aoe been widened, Dortwall and Whitehall Point Sand, 
and portion of Bill Point have been taken away, the St. Peter's 
Sand « and Tyne Main Sand have been dredged ; and generally 
speaking a channel about L5ft, deep, with two or three slight inter- 
ruptions from the sea to Peland Main staiths, has been completed. 

Ir is announced that the new musket which was repeatedly tried 
at the camp of Chalons is definitively adopted by the French War 
Department. It is somewhat shorter than the weapon nowin use in 
the Frencharmy. It weighs three kil es, or 6b. 10 0z., 
carries a sabre-bayonet od the old one, and the barrel is 
rifled. It can be fired, it is Said, fifty times in four minutes; in 
the ranks, on an average, tén’a ‘minute; and the soldiers fire with 
ease seven or eight shots a minute, tod 

USSMAN has only been in the metropolis since - 
sccdeg tind dood it is rumoured that the Prefect of the Seine 
will out the Emperor's last instructions, p Ag to the 
works of Paris an activity pe ap ae ag a Te- 
Fe ey cea ats coid nod no tater 


supposed that the renovator of \ 
couragement.—Liberté, Oct. 2st. [Whichever way you i, in 
os pre ina shops selling off “pour cause dex 
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LOUBLE PAIR OF OSCILLATING ENGINES FOR THE EMPEROR OF ABYSSINIA. 


MESSRS. EASTON, AMOS, AND ANDERSON, ERITH IRONWORKS, ENGINEERS. 


1 tate!) 


THE OSCILLATING ENGINES FOR THE 
- ‘ai EMPEROR OF ABYSSINIA. 

we stated some time ago, the Emperor Theodorus of Abyssini 
who has expressed to our Dessignciies his strong ht for 
machines over missionaries, has promised to release his pri- 
soners in exchange for some English machinery. The engineers 
selected by the Foreign-office to carry out the no doubt some- 
what vague orders of the Abyssinian Emperor are Messrs. 
Eastons Amos, and Anderson,’and the engineer appointed to 
take out the machinery is Mr. M. E. Talbot, C.E., who will leave 
England in the course of a few days. The Emperor of 
Abyasinia, like other potentates just now, is more especially 
desirous of applying the resources of engineering to the armament 
of his armies. Accordingly, amongst the workshop tools being 
taken out 5 te Talbot are a heavy lathe, by Buxton and Co., of 
Leeds, for boring out cannon up to 8 or 10-pounders, and a 
copper ssion cap-making machine, by Evans of Wardour- 
street. Besides these, there are some vertical drills, circular 
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saw benches—one of which is 42in. in diameter, for cutting 
up forest timber — a brick-making machine, by P. Bawdon 
and Co., and a multiplicity of smaller tools. Of perhaps more 
importance than all these, and testifying to the fact that even 
Abyssinia may become an industrial country, are some fans for 
driving a small charcoal blast furnace, and a cupola furnace—for 
there is an abundance of iron ore and coal in the country. This 
workshop, in miniature but complete in itself, will of course 
require power to drive it; and the engravings we now publish, 
made from drawings obligingly furnished us by the makers, show 
the peculiar engine designed by Mr. Anderson for the purpose. 
There are many other situations besides Abyssinia where diffi- 
culties of transport require departures from the usual modes of 
constructing machinery. These requirements have sometimes 
been disregarded. There is, for instance, more than one spot at 
the foot of the Andes mountains where heavy English inery 
and boilers are lying useless and rusting away from the sheer im- 
possibility of transporting them up to their intended destinations. 
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The engine in its entirety consists of what may be termed a 
team of donkey engines. They are four in number, intended to 
make 100 revolutions per minute, and to be driven with steam of 
50 lb. pressure. The length of stroke of the four 5in. diameter 
pistons is 12in. It will thus be seen that, with sufficient steam 
this congeries of small engines will be able to exert somewhere 
about 20 indicated horse-power.. The main necessity which has 
led to the peculiar arrang t of these engines and the design of 
their details, is that no part should exceed a limit of weight of 
400 lb. ‘They have, in fact, to be transported some hundreds of 
miles into the interior of Abyssinia on the backs of camels and 
over an extremely hilly country. Now, according to Sir Samuel 
Baker, the greatest weight that can be continuously carried by 
an average camel, on a level plain, is 600 Ib. avoirdupois ; and on 
ahilly country it is not safe to load to a ~~ weight than 
400 lb. Hence the engine is made up out of four separate hori- 
zontal oscillating cylinders, as being one of the lightest known 
modes of steam engine construction, and allowing the use of the 
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simplest and lightest form of valve gearing. In order to be pre- 
pared for any accident to one of the lot, each pair of engines can 
be disconnected from the other by means of a coupling uniting 
the two pairs in the centre of the main shaft. Even a singleengine 
could be driven by itself, as the steam and exhaust pipes 
for each are separate, and the use of the rather heavy 5ft. rigger 
at either end would no doubt take the crank over the dead 
centres. As a further security against a break down, the parts, 
such as the crank shaft, have been made of a strength that would 
be considered unnecessary in any country provided with ordi- 
— means for effecting repairs. 

o foundations will be required. The wrought iron framing 
will be bolted down to a framework of 12in. square ot 
timber. This wrought-iron framing consists of 7in. deep fin. 
thiek, double-T iron, which has been specially rolled for the pur- 
pose. ese T-beams bear transversely on the longitudinal 
balks, and they are kept in position by distance pieces of 2in. 

iron yyin. thick, bent round to fit against the transverse T- 
beams, to which they are bolted. The same jin. bolts pass, on 
each side, through the lugs cast on a cast-iron middle piece 
arranged between both ends of each cylinder. The distance 
from centre to centre of each engine is 3ft. and from the centre 
of the cylinder to each double T-beam, 5jin. 


Fitted between the double T-beams, an anciding with 
the centre line of the trunnions; are light of 
gin. angle iron, for carrying supporting “brackets forthe steam 
pipes. The trunnions, cast on the cylinders, are 2¥in. dia- 
meter; and the centres of the bearings coincide with the centres 
of the T-framings. The brass steam pipe is lin. diameter in- 
side, and the exhaust lfin. For working the valve gear the 
cast iron distance-piece at the hinder end of each cylinder car- 
ries a light wrought iron segmental slide, 7in. high and lin. 
by 4in. cross-section, struck out with a radius of 1ft. tgin., which 
gives the valve spindle the required stroke. The distance from 
the longitudinal axis of the cylinder to that of the valve 
spindle is 4jin. ; the distance from the centre of the trunnions 
tw the centre of the slide is 12in.; and the point from which 
the lft. }$in. arc of the centre of the slide has been struck is 
3,in. distant from the centre of the trunnions. The stroke of 
the valve is 1jin. with lap, and it is of the ordinary kind. A 
ball governor (omitted in the plan), fixed on the timber bed-frame, 
regulates the speed. The steam and exhaust pipes are 3in. wide. 
The wrought iron head forged on the end of the valve spindle is 
bored out to 2in. diameter, to receive from each side one-half of 
a gun-metal block, for holding the segmental slide. The two 
halves are held together by a set-screw from each side. The 
piston, 2in. deep, is of the ordinary kind, with a solid cast iron 
body, packed by two butt rings. A jin. deep boss is forged on the 
rod; the piston end is also tapered down from lin. to {in.; and 
the head is held against tle boss by means of a brass nut jin. 
deep, and pinned in. The fin. thick hind lid of the cylinder, of 
wrought iron, is hence dished out fin., in order to afford clearance 
for the nut. The cylinder cover and -box are of brass, and 
are so proportioned as to afford plenty of bearing surface for the 
rod. The piston rod cap is also of brass, and is pinned to the 
piston rod. A funnel-shaped oil cup’ is cast on the top cap, so 
tormed as to easily take the drops of oil from the wick reachi 
from an oil cup which is screwed into a curved bracket above. 
Ea:zh of the cast iron middle pieces in front of the crank has alight 
wrought iron bracket for this purpose. The crank pins of the 
solid double cranks are 2hin. in diameter, and 2}in. wide; the 
distance from centre to centre of the T-beams, and hence from 
centre to centze of the brass pedestals, is 10jin.; and the width of 
the top and bottom webs of the T-beams (2hin.) is also that of the 
necks of the shafts and of the trunnions. The brass pedestals 
are fitted to the beams without wood packings; they are held 
down by tin. bolts, and the pedestal caps by jin. studs, set 4jin. 
frem centre to centre. For the sake of effect the bearings of the 
crask shaft and of the trunnions are of solid brass, polished ; as 
also the piston rod caps, the stuffing-boxes, and steam pipes. 
Most of the wrought ironwork has also been polished. 

The steam is to be got up from twelve cylindrical boilers, 
lft. 6in. in diameter, and 6ft. long inside; rivetted up from 
one . fin. Bowling plate. are to be set in the 
brickwork in a > row, lft. Qin. from centre to centre, 
with centres 4ft. 6in. from the leveljof the ground, and 
with each end resting on the brickwork. This row of small 
boilers is fired from two fire-doors, with 3ft. long fire-bars set on 
an incline, extending about 5ft. wide, with a fire-bridge rising 
about 3ft. from the level of the ground. The ucts of com- 

ion are carried to the other end of the row by a flue 


hustion 

of the same width as the grate, the sole of which is set on an 
agg le ag nt ache pe the fire-bridge to within about 
12in. from bottom of the last boiler. As it is intended to 
fire with wood—though 
parts of Abyssinia—a large 


of coal is stated to be found in some 
is to be made near the bridge 
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for clearing out the ash-pit. The main steam pipe, a 2in. gas 
pipe, is joined to each boiler by a stand pipe, and a ljin. safety 
valve is jointed to the stand pipe of the first and last boiler in 
the row, the steam being taken to the engine from the last boiler 
but one. One of Brown, Wilson, and Co.’s patent donkey pumps 
is to be employed to feed the set of twelve boilers from a 1}in. 
gas pipe runningin front of their eentres, to which is jointed a 
pipe reaching to the middle of the length of each, and perforated 
on two-thirds of its bottom area. At the other ends are small 
man-holes. Each boiler is of course fitted with a glass gauge and 
gauge cock, and a small pipe from the main steam pipe is to 
take the steam to a pressure gauge placed in front between 
the two fire-doors. These boilers and their fixings, after having 
been completely put together while placed on tressels, are now 
packed up ready or the journey. The expedition proceeds under 
the immediate care of, Lieut.-Colonel Merewether, C.B., Resident 
Bombay Staff Corps at Aden. 





How NORTHERN IRONWORKS ARE MANAGED.—A fortnight ago 
we broached the question of the great inequality of the various 
rates of wages paid to the different classes of ironworkers in this 
and, as far as we know, all the other iron districts of the north. 
We quoted the figures on which we based our remarks from a letter 
published by Mr. Jones, tt of the district Iron- 
masters’ iation. These , and the facts they establish, 
have never controverted. Attempts have been made to throw 
discredit on Mr. Jones’ statements, but as far as our observation 
has extended, not a single direct and explicit denial of them has 
gone forth from any source whatever. Our own remarks were 
sufficiently pointed to call forth replies had it been possible to 
make out a case on behalf of the s classes of workmen whose 
rates of wages were discu e may assume, therefore, as 
sufficiently proved by the tacit admission of the parties most rod 
concerned, that the monstrous anomalies we pointed out do y 
exist. Further inquiry into the matter has indeed fully convinced 
us that the real facts are even worse than we had supposed. We 
were startled enough at the stat t that men had been known to 
receive £850 as their nett wages for one year, but we now find that 
even this figure is surpassed by men who have actually been known 
to clear upwards of a thousand pounds per annum! This state- 
ment we have on the most direct and ubted authority. What 
we wish to consider at present is the inevitable bearing of such an 
anomalous state of things on the delicate question of capital versus 
labour. This influence we take to be altogether evil—bad in every 
sense and in every direction. Leaving out of sight the — 
able results of such a high rate of payment as the r 
and habits of some at least of the recipients themselves, and the 
strong suspicion that some of these very men are foremost in 
fostering the disputes between masters and men, there is one 
obvious result as regards the great mass of the men which makes 
itself from time to time only too pai y felt. To comprehend 





‘its full effect it is necessary to explain that the system which per- 


mits of such enormous wages being realised by a few men to the 
prejudice of the many is that cf contracting—where one man con- 
tracts for the working of one, two, or sometimes even three ro 

ills. This man is nothing more than an ordi workman, selected, 
perhaps, by the favouritism of an overlooker, or for any reason save 
that of a exceptionally clever at his work. He hires men 
to do the work, himself in most cases merely superintending, and 
he is paid so much per ton for the total produce of the mill or 
mills. Of course it is his interest to get as much work as ible 
out of the men he hires for the least possible pay, the difference 
between the wages he pays them and the sum he receives for the 
produce of their labour from the proprietors being his own clear 
profit, frequently amounting, as we have shown, to £500, £600, or 
even £800 to £1,000 per annum. We mention rolling mills as an 
illustration only. e other de ents, such as + he 
are in the same way. Now obvi there is an ent 
of weakness introduced at the very outset. great mass of the 
workmen know nothing of their actual employers, the owners of 
the works in which they labour. They have absolutely no dealings 
whatever with them, but look to a petty contractor or go-between 
for employment and wages. Their real employers are consequently 
too often utter strangers tothem. There isnot the least direct tie 


- o—_ their ee = a it is im ible that 4 a 
shou large ironworks the close sympathy employer 
and employed such as happily yet obtains in small ishments 


where the two are thrown into continual intercourse, and where 
in some cases at least the workman learns to his master’ 
interest as his own. It is evident, however, that in the contract 
system the very best means is if any 
circumstances, the sli 
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for allowing the system to continue in existence. If they reason 
on the matter at all, they argue, as they only can argue, that the 
masters are indifferent as to how the system works so long as a 
given quantity of iron is turned out by it. They do not take a 
sufficient interest in the tt bulk of their workmen to take the 
trouble to inquire how t i 
they carry on :théir works. The workmen feel this. Whether 
they reason on the subject or not, they feel that they are unfi 
treated, and that their are a matter of indifference to 
masters.‘ Is it’a wonderful thing that the interest of their " 
their pore adversity, are matters of indifference to them ? 
There is no tie between employer and employed in the first instance 
—nothing to bind together their interests; and to widen the breach 
which this very circumstance creates, there is a chronic fi of 
injustice for which the employer is held responsible, but for w 
he is really blameable only in so far that he permits the exi 
of the system which produces it. We cannot wonder, therefore, 
that a latent feeling of discontent is ever present amongst 
a mass — a The = oat apes — of things is 
only too plain, and its influence in t or helping to juce 
many of the disputes between’ employers and endiagel cannot be 
doubted. We do not attempt to say how the system should be 
remedied. Its faults, however, are so many and so glaring that 
there ought to be little difficulty in devising 4 better. The point 
to be insisted on i oe employers shall not, as it were, ignore the 
very existence of the bulk of their workmen. Man does not wark 
for algne ; he requires at the hands of his employer a moral 
as well as a’pecuniary acknowledgment for his labour, and be his 
nature never'so rough and uncultivated, kindly sympathy and a 
friendly interest in welfare must, in the end, work better than 
cold indifference towards him. We preach no Utopia. We do 
not for a moment imagine that the tion of the contract system 
would at once and for ever put an end to utes between 
capital and labour in the iron trade. We have not the least doubt, 
however, that such an abolition, and the substitution of a system 
where each man gets what he works for, and where there is a 
direct tie between master and servant, would remove one great 
stumbling block in the way of peace, and none will deny that this 
is a very desirable thing to accoraplish. The t pro! of the 
age is how to change the cry ‘eagital coven ie ur” into ‘‘ capital 
with labour.” .If the two are ever to be brought into harmony, it 
certainly will not be by creating artificial gulfs between them, such 
as the contract system produces. We urge this important question 
on the consideration alike of employers and employed in this 
immediate district. That it has an important bearing on the peace 
and prosperity of our staple trade there is no doubt. The only 

uestion is how it can be remedied. Todo this effectually requires 
the joint action of masters and workmen. Both, we ieve, feel 
the imperfections of the present system, and we trust that before 
long both will in taking measures to put an end to it. We 
shall return to the consideration of the subject, and meanwhile 
would suggest that, as the readiest means of obtaining a re-adjust- 
ment of the existing anomalies, distinct and earnest expression of 
opinicn should be'made by them. We do not advocate anyth' 
but the most peaceful measures. We are certain that a ical 
representation to the masters on the subject would at once ay 
their full consideration of the question, and it would not be diffi- 
cult to obtain that mutual understanding and united action with- 
out which no satisfactory change can be made ‘iddlesbro’ 
News. 

A Wnitinc TELEGRAPH.—A young employé of the Central Tele- 

i has invented a new instrument said to be 
of wri and drawing; but, 
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transmi 
fac similes, five centimetres (1‘96in.) broad, the width of the tape 
it in coi m for this fault it is stated that the 
the band is unlimi ~~ = that apparatus can transmit forty 
messages per hour. e transmitting instrument consists of a 
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TABLE EXHIBITING THE DATA AND RESULTS OF THE EXPERIMENTS MADE WITH THE STEAMER GEORGEANNA IN CHESAPEAKE BAY, 
during her Regular Service between the ~~ of Baltimore and Old Point Comfort, to determine in Rapport of Power and for Different Measures of 


Relative Economy of Using Steam 


, a the 
lirect from the Steam Chimney of the Boiler, and of Using a Mixture of the same with Highly Superheated Steam 


from a Tubular Superheater in the Boiler Uptake, combined according to Wethered’s System. 



























































Using steam direct from the steam Using a mixture of steam from chimney, aud of highly superheated steam 
os chimney of the boiler, . from the in the boiler uptake. 
we 
a 
7 Using Comberiand » semi-bituminous Using Cumberiand ¢ semi-bituminous if Using anthracite. 
is} 
_ Cutting-off at 0°45 | Cutting-off at 065 eS at 0°45 cate at 0°65 we at 0°28 apes at 0°45 ene | at 0°65 
A B { 
rT July 31 to Aug. 6, | Aug. 6 to Aug. 14, | Oct. 8 to Oct. 16, | Oct. 16 to Oct. 22, |Jan. 17 to Feb. 11,) Nov.1 to Dec. 8, | Dec. 3 to Dec, 11, 
i Date of thelexperiment «+ |. ee, fevth.c+ cpg, 0c 09 oe 1862 1862. 1862. 1862. 1863, 1862. 1862, 
2 .  Seeeeeenios «ec pe: ET: co cee Gentle Gentle Moderate Gentle Gentle Gentle Gentle 
3] 2 | Kind of wind... .o oo! ee, Bae jee. 00 aprpe Gentle Gentle Moderate _. Gentle Moderate Gentle Gentle 
4 2 | Direction of the wind.. oe oe - és os eo +» | 53 deg. from ahead | 39 deg. from ahead | 50 deg. from ahead 35 deg. from ahead | 34 deg. from ahead | 49 deg. from ahead 54 deg. from ahead 
5 = +  Vessel’s mean draught of water during the ent, in feet and inches .. 5! 5 3-8” 5 6” 5’ 35-8) 5! 3 7-8" 5’ 6” 547-8 5’ 4 5-6" 
6 5 Vessel’s greatest immersion tr on, in sq feet.. YRHEi oe 129°74 131°8 125°36 125 99 131°3 128°48 12839 
; * | Vessel’s displacement, in tons of 2, PST Si, 0 loo “Teens By 534-21 539°8 , 51855 , 52079 539°8 520°34 529°36 
$ {Deepest immersion of lower edge of Paldleggla fet andinchts 32 dy | 8! 61-5” 8’ 6 4-5” 8’ 42-5 84.23 8/6 4-5" 3’ 52.3” 8’ 5 2-3" 
9 J ach in hours and 
( = re ed o a rag * up ge aa a " o 76’ 47" 77’ 30” 94’ 56”~ 71’ 50" 110’ 50” 68! 15” 64’ 39” 
10 g Distance run by the vessel through the water fAigeographical miles of so 
7) . . . . . 
“ = | 6,036ft., lemons for influence of tide and ae 5° seasl ur ight 807° 807° 1,076 807 my 1,197 792 718 
q N b ine’s of revolutions o r 
1 3 4 yah any ts sf Wey rit a es r so: oe 74,448" 72,828" 101,242" 73,918" _¥11,752° 71,379" 66,147" 
2 o Difference between the rotary speed of the cevifre of pressure of the paddles Ee : ee 
3 and the speed of the vessel, in per centum of the nee | tAestatok 22°89 20°11 23°90 21°82 28°29 20°55 22°28 
13 S Number of pounds of coal consumed during the exper! eo. cc SOR MEr, 221,800" 132,840- 128,745" 97,255" 123,012°75 77,439" 76,344.00 
a ee Per centum of the coal in ashes; clinker, ’ aed Ena ROS 14" 14: bie « 12'50 , 28,08... Jos 15°00 16 98 
16 | Number of pounds of combustible consu theexperiment .. «ef, —-95,430°86 96,720°00 112,658°88 85,008°13 Yoo }789°45 (§5,82649 68,383°19 
‘ rt ome it t 4 5 t 
16 8 f the vessel per hour, in geographical miles: a 19510 Ph 10°48 11°334 11°984 10°800 11-604 11°106 
17 ( se of prcod sol per a : x ° oo | oo N iam thee 1458-000 Heh ayiy: 3,356°162 1,353°898 1,109°890 4,134°637 1,180 882 
18 : Pounds of combustible consumed per hour.. oe | oe eure 1,242°857 1,248°000:. 5 jo 1186642 1,184°661 909°380 '964°461 980°405 
ly Pounds of coal consumed per hour per square foot of grate surface .. “‘s« 15°344 15°408 © 14351 14°327 1745 12-007 12°496 
<0 | Pounds of combustible consumed per hour per square foot of grate surface, . 13152 13-206 12587 12°536 9 623 10°206 10°375 
21 Number of double strokes of engine's piston, and of revolutions of the nv 
‘al paddle-wheels made per minute .. se «2 8 -. 16°160 15°554 17774 _ 17149 16°802 17°48 17°053 
_ Pressure of steam in boiler, in pounds per square inch above the atmosphere, ; 
g per gange SP ae ~~ - . = bw *Sebgr-— = 00 af 26°18 18°18 26°83 19°06 33°00 * 24°79 16°17 
23 - Proportion of throttle-valve open in steam pipe of saturated steam .. os Wide open Wide open. 0°60 0°60 0°45 0°55 0°45 
24 =  % Vacuum in condenser in inches of mercury, per gauge .. eo 7 oe 25°64 25°61 26°50 27°09 29°00 27 87 28°69 
2) PF Barometer oe.) Ca See hae ae a aera ark) tee 29°80 29°74 29°73 29°77 30°16 29°90 29°99 
“0 Fraction of the stroke of the piston completed when the steam was cut off, 
per indicator. .. “ o oe ns os en a pe ee 045 0°65 0°45 065 0°28 0-45 0°65 
an at In pounds per square inch above zero at commencement of stroke of piston 37°84 31°92 37°23 82-94 46 02 87°35 81°12 
= a ( a 3 i. ra point of cutting off the steam .. 37°30 31 67 37°20 32°30 44°87 36°63 30°38 
tl I} “ ‘“ " . end of stroke of piston .. ute 18°31 21°44 18°29 2u43 14°07 16°97 19 53 
30 | g Back pressure against piston during its stroke, in pounds per square inch p 
31 Z < peel zero rn es oe : teats — s I oo oe 5 39 5°10 4°87 4:30 2°87 3°87 3°67 
3 =~ Mean gross effective pressure on piston during its stroke, in pounds per 
ip “aa. 1 ln le pla ovintapeiatig 26°36 25°03 26-02 26-20 26°96 25°70 25°24 
32) 3 Mean total as - pa a on 31°75 30°48 30°89 30°50 29°83 29°57 28°91 
33 | @ Mean nett ‘~ pat be oS o 24°86 23°58 24°52 24°70 25°46 24°20 23°74 
“i g Atmosphere on deck intheshade .. «+ ++ 08 oe wea 82'1 83°6 68°0 616 39°5 57-9 42°9 
ae end EMER cc- -e iaably. peut Lgen- wade cetly a. <0. c4s 88°1 90°6 76°7 72°2 «. 67°0 711 67°3 
36 54 Injection water fies. Se a eo, we ee we te $1°3 83°7 703 640 41°0 56°6 42°9 
87 | Ba | Hot well and of feed-water .. oe ees. uae ° oo - fon se 150°6 19 146°3 137°0 1139 1341 130°4 
33:1 5. 4 Saturated steam (probably 50 deg. Fah. toolow).. «2 «2 «se oe 265°1 253°9 261°4 254°4 283°3 255°1 237°2 
39 a3 ‘ Saturated steam according to Regnault.. oe . oe oe . 268°4 2573 269°3 257°0 278°1 266°5 252°0 
40} 5 Superheated steam (probably 75 deg. Fah. too low jh. (tee és eo 529°7 544°4 473°7 533°7 497°6 
41 id Combined or mixed steam (probably 60 deg. Fah. toolow) .. ee oe ee ee 343°5 338°2 336°3 335°9 321°9 
42 (s Gross effective horse-power developed by the engine, per indicator .. oe 429°016 392°877 465°T78 452'509 456°213 451122 433°488 
45 = Total ” ” ” ” ee « 516°740 477468 552°955 526°776 504°779 4911 496°519 
44 3 Nett pa * ” ” oe e 404°633 369°380 433°927 426°602 430°830 424°839 407°726 
45 " Pounds of coal consumed per hour per gross effective horse-power .. ee 3°380 3°706 2°912 2°992 2°433 2615 2°724 
46 2 “ “s Total ie es) sen 2°806 3-049 2°453 2°570 2°199 2-186 2°378 
47 ” ” ” Nett ” ee oe 3°584 3°942 3°09) 3174 2°576 2-077 2°896 
48} Pounds of combustible consumed per hour per gross effective horse-power .. 2897 3:176 2°548 2618 1993 27138 2°262 
49 Big ” ” ” Total ” os 2°405 2614 2'146 2°249 1°802 1°858 1974 
60 | 2 a fe a ” Nett ” +. 3072 3-380 2°704 2777 2119 2°270 2°404 
él a Pounds of steam consumed per hour per total horse-power, exclusive of th 
re) loss by ‘‘ blowing off ” (line 55), and on the supposition that each pound of 
Ps] Cumberland coal combustible evaporated 8°7 pounds of water from the tem- 
perature of 100 deg. Fah., and each pound of anthracite combustible evapo- 
rated 19 pounds of water from the temperature ef 100 deg. Fah. .. de 20°271 22-253 17°959 18°703 16°446 17581 18°744 
52 Relative economic efficiency of the pound of steam in producing the total ks 
horse-power .. oe ve ee oe oe $3 a rae > 0-911 1000 0°807 0:840 0 739 0°790 0°842 
13 Pounds of steam that would have been discharged from cylinder into con- 
~) {denser had the steam been in the saturated state, calculated from the pres- s 
3 sure of the steam at the end of the stroke of the piston .. aa ai 832,029°300 941,503°271 1,129,034°161 918,439°617 982,624°050 741, 117-915 787,011°097 
St hed Pounds of steam that, had the steam been in the saturated state throughout 
° the stroke of the piston, would have been condensed in the cylinder to fur- 
2 nish the heat transmuted into the total power of the engine, calculated from 
3 Joule’s equivalent .. ee ee eo ee ee ee ee oe 106,203°710 99,654 °550 140,504 7.59 101,717-751 148,307°789 94,666°912 86,136°985 
5 Fe Pounds of steam that would have been evaporated had the heat been so 
a applied that was lost by “ blowing off” to maintain the sea-water in the 
boiler at twice the natural concentration for three-fourths of the time, cal- 
culated on the supposition that each pound of Cumberland coal combustible 
evaporated 8'7 pounds of water from the temperature of 100 deg. Fah., and 
& each pound of anthracite combustible evaporated 10 pounds of water from 
- the temperature of 100 deg. Fah. .. ee ee ee ee ee ee 66,165°177 60,039°009 80,529°170 58,706°275 100,711°636 8,546°206 50,316°755 
56 3 Sum of the above quantities .. +. . - ee + - - 1,004,398°187 1,101,196°830 1,350,068 090 1,078,863°643 1,231, 643°475 892,321°033 923, 464837 
57 S Pounds of steam evaporated in the boilers on the supposition that each pound 
3 of Cumberland coal combustible (line 15), evaporated 8°7 pounds of water 
s from the temperature of 100 deg. Fah., and each pound of anthracite com- 
rs) bustible evaporated 10 pounds of water from the temperature of 100 deg. 
Fah., and that there was no loss by “ blowing off’’the supersalted water .. 870,461 °567 $83,478°297 1,023,318°418 766,325°630 1,020,815°707 679,429°578 652,011°086 


























SUPERHEATING. 
(Concluded from p. 290.) 

As Mr. Isherwood’s book, owing to its price, is not 
generally accessible, and the results of the experiments 
performed with the Georgeanna are both interesting and 
important, we have reproduced in the table at the head 
of this article that in which Mr. Isherwood has collected 
all his facts, and assumed facts. We say “assumed facts” 
advisedly, for we think we shall be able to show that the 
principal figures in the record of two experiments at least 
are based on no better foundation than assumption. It is, 
of course, impossible for us to consider here the distinct 
bearings of all the results obtained and recorded. The 
utmost we can do is to select for consideration afew manifest- 
ing most prominently the effect of superheating and ex- 
pansion on economy of fuel, and, therefore, best adapted 
for the purpose of comparison, and to these we shall almost 
entirely confine our attention. Our readers can extend 
their researches at their pleasure, as the table affords all 
the particular data required by those who possess a com- 
petent knowledge of the theory of the steam engine. 

As regards superheating it. will be perceived that but 
two sets of experiments, A and B, were made with steam 
taken directly from the steam drum. . The consumption of 
fuel with the so-called saturated steam was 3°380 Ib. per indi- 
cated horse-power per hour, when cutting-off at ‘45 and 
3°706 lb, when cutting-off at 65. By passing the steam 
through the superheating apparatus the consumption at 
once fell with the first-mentioned grade of expansion to 
2°912 lb. ; superheating thus effecting a direct saving of 
“468 Ib. per horse per hour, or nearly one-sixth, while with 
the second grade, ‘65, the consumption was reduced by 


superheating to 2°992 b,, representing a saying, as com- 
pared with so-called saturated steam, of 704 1b, per horse- 
power per hour, or approximately of one-fifth. The boiler 


pressure, it will be seen, was slightly higher in both cases, 
and the actual power developed was increased. The speed 
of ship, too, was slightly augmented when the superheater 
was employed. A portion of the gain is, no doubt, attri- 
butable to the better vacuum due to the colder water, which, 
by a change in the weather, became available during the 
period the superheater was in action. As, however, a back- 
pressure of one pound per square inch represented but 
17'1-horse power when the engine was making 17 revolu- 
tions per minute, and the difference between the different 
back pressures obtaining during the time of making the ex- 
periments A B C D, never much exceeded a pound, we may 
practically neglect this element altogether, and attribute 
the saving effected to the direct agency of the superheater. 
A saving of but one-fifth or one-sixth on the ordinary 
ore ee of fuel may at first sight appear a very poor 
return for the use of so elaborate and costly a structure as 
the superheater employed ; it must, however, be borne in 
mind that the comparison was not really between common 
saturated, and superheated steam, but between steams of 
different degrees of superheat. That possessing the lowest 
superheat, indeed, was far superior in every respect to 
ordinary saturated steam, being not only thoroughly dry, 
but possessing sufficient free caloric to enable it to resist a 
degree of chill without much condensation which would 
suifice for the liquefaction of a considerable proportion of 
steam possessing only the temperature proper to its pres- 
sure, . In this respect the experiment was defective, still 
this fact, deprives the entire inquiry of but little value, 
because it still remains well: suited to determine the 
relative advantages to be derived from high degrees of 
superheat as compared with those which are more mode- 
rate. 

It is worth remarking, that according to Mr. Isherwood’s 
figures the consumption of fuel was reduced when so-called 





saturated steam was used, by cutting-off at 45 instead of 
at 65; but that when superheated steam was employed the. 
consumption of fuel remained practically unaffected by the 
change in the point of cut-off from ‘45 to ‘65. It would 
thus appear that superheating loston board the Georgeanna 
much of what we in this country are disposed to regard as 
its greatest advantage, namely, the power of resisting the 
chill which always accompanies 2 agp tn of expan- 
sion. Indeed, the statement is more or less opposed to Mr. 
Isherwood’s own theory, that gentleman maintaining that 
high measures of expansion are not economical because of 
the excessive cylinder condensation which attends their use, 
while here we actually have an instance in which the 
economical gain from expansion was apparently greatest 
when this very cylinder condensation was least effectually 
prevented. The seeming ;paradox is perhaps easily ex- 
plained away, although Mr. Isherwood fails to do so, 
and would in all probeliiiy have had no existence if the 
so-called saturated steam used had been really saturated. 
In discussing the results of the experiments it will hardly 
be believed that Mr. Isherwood neglects the actual con- 
sumption of coal, and rests all his conclusions on the figures 
in line 51 of the preceding table. These figures it will 
be seen are based merely ona supposition, the basis for which 
is the result of a single experiment concluded a short time 
previously at the wharf with a view to determine the eva- 
porative power of the boiler of the Georgeanna. The stop 
valves in this experiment, were removed, so that evapora- 
tion was conducted at,atmospheric pressure and under very 
different conditions from those which obtain when fires are 
managed at sea by ordinary stokers.. Mr: Isherwood 
excuses his. adoption of this method of comparison 
on the ground that “ as it eliminates everything connected 
with’ the boiler, fuel, of firing; or comprehensively, 





everything connected with the generation of steam, it is a 
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critically exact measure of the cost of the dynamic effect, 
per se, produced by the steam in the cylinder, and is uni- 
versally comparable in the case of all engines supplied with 
steam from whatever boilers they may have, and using 
whatever fuel they may.” Thisis tantamount to neglect- 
ingthetrue and most important issue at stake, viz. the 
saving in fuel to be eff page use of the superheater. 
But even though we waive this point, and endeavour to 
compare the results obtained after a purely scientific 
fashion which takes no account of the value of fuel, we 
shall find reason to be more than ever dissatisfied with 
Mr. Isherwood’s method of comparison. It would be abso- 
lutely unobjectionable did we really know what weight of 
steam was used per hour on board the Georgeanna to pro- 
duce a horse-power. This, of course, could only deter- 
mined by measuring the water supplied to the boilers an 
e with the utmost care ; the test tions 
being taken to guard against the loss of heat by the esca 
of steam from the boiler in any other way than into the 
engine. ~The experiment, therefore, under consideration 
furnishes no accurate data whatever on the subject. 
The only es to accurate data is afforded by 
calculating the volume of steam, disc per ‘stroke 
into the condenser, from its terminal density in the 
cylinder, as shown by indicator diagrams. Yet even this 
method is liable to important errors, especially in the case 
of superheated steam, the density of which for a given 
pressure and temperature could not be easily determined 
on board ship with much accuracy. The weight of steam 
used thus calculated is given in line 53, but Mr. Isher- 
wood strangely enough passes this line over altogether, and 
adopts, as we have said, the figures in line 51, which are 
practically valueless. On this insufficient data he assumes 
that the “additional superheating given by the superheater 
increased the economy, when the steam was cut off at *45 
by 12°34 per cent,” and when cutting-off at ‘65 “ the ad- 
ditional superheating given by the superheater increased 
the economy 15°87 per cent. Hence it follows that the 
gain due to the additional superheating was (15°87—12°34) 
3°53 per centum more when cutting off the steam at °65 
of the stroke of the piston from the commencement than 
when cutting off at 45, that is to say, when using steam 
with the higher measure of expansion, the economy was 
3°53 per centum less than when using it with the lower 
measure of expansion. The result, I am aware, is opposed 
to the popular belief that highly superheated steam is, 
proportionally, more economical with high measures of ex- 
ion than with low, but I see no reason to doubt the 
correctness of the data.” Now, as we have already seen, 
the saving, measured by the consumption of fuel, instead of 
being 12°34 per cent. with the cut-off set at ‘45, was nearly 
17 per cent., and at ‘65, instead of being 15°87 per cent., 
it is over 19 per cent., therefore we find it impossible to 
resist the conclusion that Mr. Isherwood, by using imper- 
fect data as to the consumption of steam, has very much 
underrated the advantages to be derived from superheating. 
Mr. Isherwood is now so well known as the persistent 
opponent of the theory of ‘expansion that we are not sur- 
prised to find that he has’ made use of the experiments 
with the Georgeanna to strengthen his darling thesis. 
To recapitulate his calculations would occupy a great deal 
too much space, we can therefore only indicate their 
can character. They are based, as before, on the foun- 
tion that a certain number of pounds of water was 
evaporated by each pound of ‘fuel, and that all the steam 
so made was used up in the cylinder. We shall have occa- 
sion in a moment to call attention to a most remarkable 
statement contained in the foregoing table on this subject; 
meanwhile we may say that our author assumes, first, 
that when the cut-off took place at ‘45 instead of at °65, 
so-called saturated steam being used, a relative economy of 
8°91 per cent. was realised as regarded the total power of 
the engine, but that the proper deductions being made for 
back-pressure, the true saving on the net power of the 
engine, and therefore the real commercial gain due to the 
higher measure of expansion, was but 5°84 per cent. 
Secondly, that when using superheated steam the ratio of 
economy of a cut-off at °45, as compared with the con- 
sumption when cutting off at ‘65, was 5°09 per cefit.; and, 
lastly, that the economy of cutting off at ‘28instead df 45 was 
but 7°45 per cent. He then goes on to make the deductions 
for back-pressure, and demonstrates to his own satisfaction 
that “the true commercial saving to be effected by cutting 
“ off at ‘28 instead of at 65 is but 5°39 per centum.” 
calculations are, of course, founded to a great extent on the 
indicator diagrams, but he has adopted another system: of 
estimating the value of the relative measures of expansion, 
which may be represented by cubing the number of re¥o- 
lutions made by the paddles with the steam cut off at 
different points, and comparing’ the cubes, Thus “the 
number of revolutions made by the dle wheels per 
minute in experiment A was 16160, the stéam being cit 
off in the cylinder at ‘45 of the ‘strokejof the piston fror 
the commencement; in experiment B' these revolutions 
were 15°554 per minute, the steam being cut.off at "65 of 
the stroke. The cube of the number of Yevolutions in the 


two cases compare as 1000, when ropa off the ‘steam at |: 
Ww 


°65 of the stroke of the piston, to 14216, when cutting,off at 
45. The number of pounds of combustibles consumed in 
the two cases was almost exactly the same. Hence the 
higher measure of expansion due to cutting off the steam at 
*45 of the stroke of the piston was 1216 per centum re 
economical than the lower measure.due to cutting o at 
of the stroke. With the previoussdetermination by indi- 
cators this gain was 8°91 per centum, making a discrepancy 
in favour of the higher measure of expansion of 3°25 pe 
centum.” Mr. Isherwood goes on to show that in some 
cases the economy thus calculated one greater than that 
denoted by the indicator, and in other cases less; all which 
simply proves, if it proves anything, that a method of cal- 
culation based on data affected 
wind, current, draught of the ship, and condition of her 
hull, is practically valueless, and totally out of place in the 
consideration of a scientific experiment. 


We have said that at least one remarkable anomaly can Pee 


be detected in Mr. Isherwood’s statement of the results 
obtained with the Georgeanna’s machinery. If ourreaders 


feaby Hr, 
1 itor -attoares, & mais 


per attributes to it. 


by every circumstance of | side 





#0 much canted on one side, batt bi sin hay 


will refer to the table they will find that while the con- 
sumption of steam per horse-power proper to the cut-off 
at ‘28, is put down as 16°446 Ib., that for the cut-off at “65 
is set down a8 18°7441b. We have’no desire to accuse Mr. 
Isherwood either of comaeng & gross blunder or of 
wilfully falsifying the results of this particular experiment 


in order to maintain his own theories. Yet_a moment's |” 
investigation will show that whi e, Rome. ot 
steam for the higher m Pex} ithin aj; 







fraction with multiplying’ 
contents of the: r.of strokes. 
per houy,-and- ig foot of steam of the 
given initial pressure, aption pr toa cut- 
off at 65, estimated in same way, is far greater 
; effect of this 


measure of. expansion greatl less than it ought to be,, 
and thereby to apparently reduce the saving proper to the 
higher as compared with the lower measure of ex- 
pansion. Indeed, it is next to impossible that under 
the given conditions, a~horse-power could have been 
developed by 18°744¥b/ of steam. The displacement of 
the piston per stroke was 115°400 cubic feet; the 
space for clearanég and steam passages at each end, 
4970 cubic feet, representing a gross displacement per 
stroke of 120°37 cubic feet. Then 120°37 x 28 = 33°7036tt., 
or to reduce the number of figures, say 33°7 cubic feet of 
steam used per st: for no more could enter once the 
cut-off valve cl r 67°5ft. per revolution. This is 
slightly more than:the truth, but the extra ‘1 of a foot may 
be taken to represent leakage, and we prefer rather to 
over-estimate the gonsumption of steam than to under- 
estimate it at this.grade of expansion. The number of 
revolutions was 16°@02 (see column E), and 16°802 x 67°5 = 
1134135 cubic feet of steam used per minute. The weight 
of a cubic foot of steam of the initial pressure, which was 
as nearly as possible 46 lb. above zero, is ‘113444, that of a 
cubic foot of water,being 1:000. Then 1134:135 x "113444 
gives 128°661 Ib. of.-water as the consumption per minute 

or 128°661 x 60 = 7719°6 Ib. of water in the form of steail 
having, of course,‘precisely the same weight, per hour, 


This, divided by the indicated horse power 456, givés,’|’ 


within a minute fraction, 171b. of steam as the hourly, 
consumption per ; as however the density of 
steam, for a give pressure is reduced by su 
heating, the figutes given by Mr. Isherwood, 16°4 
are not far fromthe truth. Now, applying a pré- 
cisely similar calculation when the cut-off took place at 
65, we have 120°37, x *65 = 78°24 cubic feet per stroke, or 
156°48ft. per revolution. The revolutions per minute we 
find from the tableto have been 17053, and 156°48 x 17°053" 


= 2668°4534, say 2668°5 cubic feet per minute. The weight | 


of a cubic foot of steam of the given initial pressure—ag 
nearly as may be 31 lbi—is 077908, that of water bein 
1-000; and 2668°5 x 077908 = 207°8974, or, say, 208°6 lb. o 
steam per minute, or 208°6 x60 = 12,516 lb. per hour, and 
12,516 divided by 433°5, the indicated horse-power = 28'8 lb. 
per horse per hour. It is true that-a moderate deduction 
must be made from this, owing to the less density of super- 
heated steam, but even though we take off a couple of 
for this—and it is almost impossible, under the 
conditions, to estimate its exact amount-—we, stil} find an 
enormous discrepancy between our figureg.and Mr. Isher- 
bag It s —_ ype cif | cile _ 74 
paticy alleging that it is cau y the superheat. In 
point of "tact, the superheat was the same in both cases, 
and, therefore, any deduction to be made in the one case 
will equally apply in the other, leaving the difference un- 
touched.* On this data it is evident that the savin in fuel 
due to cutting-off at +23 instead of at °65 was as 16°7 is to 
28°8, representing a saving of about 40 per cent., 
aha no condensation took place in the cylinder. 
e are utterly at a loss to account for this discrepancy on 
any physical grounds whatever. The consumption of 
steam at ‘65 could ‘not on any rational hypéthesis have 
been much less than 28 Ib. per horse-power per hour, yet 
the consumption of fuel according to the table tallies with 
a ¢onsumption of but 18°774 well enough, and we are, 
therefore, driven to conclude either that  stiperheating 


Wrought a miracle when the steath was cut off at 65, which |), 


it was incapable of effecting at any lower e, OY else 
that: much nee coal was rently J om 
than ‘is recorded in the table, or that the horse-power was 
less. We have not worked out the calculations for any sets of 
experiments except those proper to the two experiments 
in‘question, but from this specimen it is highly probable 
that similar discrepancies will be discovered by our 


ers. 
Mr. Isherwood is not content to base his argu- 
ments against expansion on these statements alone; he 
proceeds to attempt to demonstrate that back-pressure, being 
Otparatively a constant quantity, must tell so heavily 
tablet an expansive engine that the true commercial eco- 
fibmy of expansion is'ni/, For the present we may state that 
arguments are wae A ingenious, but none thie 
les'spécious, We shall probably return to their considera- 
at another time. e have said sufficient we: think to 
w that the experiments with the Georgeanna far from 
Ovérsetting the theories on which the practice of the best 


lish marine engineers—in other words the best practice | 7 


in” the world—is based, strengthen it when properly 
and honestly handled. 





* It is also evident that if superheating alone reduced the con- 


sumption of steam by some 10 lb. per horse per hour, the econom: 
due: to, its use is greatly in excess of that which Mr. Isherw 





‘ _Krrewers were made at Ancona, on the 14th, 15th, and 16th }, 
Affonda‘ She is reported 


inst., to raise the unfortunate tore. to 
have sunk in a depth of 27 ft., heeling over to starboard, the port 


ide being out of water. Five portable 

biles) and Bmw a i with the air. 

two steamers, to empty ; ithe 

she to give symptoms of liveliness; at the same time the 

wind began to blow, and sent the seas , : the ports 5 on 
ntorning of the 16th, after another wttenipt, the ‘true 

‘to -her name, sought the ground, and remains’ , but ndt quite 
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“Rora Soctery 6¥ Beicrum.—At the show of the Royal 


oan 
of ium last week, at Arion, the first prize, great silver 
and francs, were awarded to Woods and Cocksedge, Stow- 
market, for iron horse gear and horse-power thrashing 
ForTH AND CLYDE CanaL.—The report of tthe directors of the 
Forth and Clyde Canal states that an arrangement has been 
entered into with the directors of the Caledonian Company for the 
inge of the canal undertaking, subject to the approval of the 


G@ TanKS,—At the Erith Ironworks are now 

el tanks for washin 5 aoe in Australia, A 
tank of plate is made with a number of horizontal slits at the 
bottom, at about the height of a sheep’s back from the ground. 
The water is pumped in by a eentrifugal pump, and a sheep can 
be rapidly washed by the flash of water from each of the eight or 
more horizontal —-. 

ACCIDENTS ON KarLways.—We last week quoted from the report 
of our esteemed contemporary, the Pall Mali Gazette, some state- 
ments made at the recent Sunday meeting of railway servants, and 
are ied to see that these statements have found their way 
into the Times, The wide ity these i state- 
ments have now gained will go far, we hope, towards remedying 
practices that involve cruelty towards railway servants and great 
“— — br Si TF —On Monda: las 

INGULAR WAY AccIDENT.—On Monday i as 
the train which leaves Wells at a quarter past five for Lignn had 
proceeded-about one mile and a quarter past the Wolferton sta- 
tion, it overtook three horses on the line, and ran into them, 
completely smashing them. The force of the collision threw off 
the line a third-class carriage next the tender in which there were 


four passengers, and it was a distance of about 160 yards. 
The carriage! being one of the newly-constructed ones by the 


Bs 


a 





Great Eastern Railway Company, with strong cou , its 
inmates e unhurt, and assistance being soon they 
— to proceed on their journey in about an hour and 
a-. 


Panic AMONGST PassENGERS.—A singular panic occurred on 
Sunday evening on the Versailles Railway to.a ial train 
heavily laden with visitors from the La Marche steeplechases. 
Shortly after crossing the river at Asniéres the engine and 
‘carriages came’ to a standstill, and, a sudden terror seizing 


m. the ~@irush*was made to the doors, and in a 
baden the ehold ot the 'p bled on the line, some 
 Fumping frou their seats 





‘on the roof in their haste to alight, no 
onié; however, powineeteey cause for alarm. Fortunately no 
other $riien: a atthe time, and, the guard having re-assured 
the sngers Ay to the e of the stoppage, they resumed their 
seats laughing: but half ed of their foolish fear. 

Orvin AND Encrneers’ SocreTy.—A paper was read 
before this society..on’Weilnesday evening, ‘On the Principles 
of Construction of theParis—Exhibition Building,” by Mr. C-Ormsby 
“Burge, Assoc, Inst, @,E.: After giving a general description of the 

arran) ‘atid main features of the building, the 
‘author entered into am: imWestigation of the strains produced by 
thé roof of the **GiwndNef,” which is of rather unusual con- 
struction. It may ‘be'detcribed as consisting of wrought iron 
arched ribs, supported:by'pairs of columns, of the same material, 
| which rise about, eve the springing of the and are 
conn top by wrought iron ties. ese ties, 
a8 well as the | thie columns at the base, resist the hori- 
: otheast*ofthe-areh, and a girder-like strain is thus pro- 
duced.in the molumims, A discussion ensued at the termina- 
tion of the reading of the paper, in which many of the members 
took Several drawings and diagrams were exhibited illus- 
trating the paper. Papers on the following subjects were announced 
to follow:—‘‘On the Sem Incline,” ‘‘Isthmus of Suez 
Canal,” ‘‘ Atlantic Cable,” “‘ Water Supply,” &c. dec, 

THe Works AT HOLBORN VaLiEY.—These Works are progressing 
Min a satisf manner. At several of the main points of the 
intended equal efforts are being made, and ¢ the prelimi- 
“nary business of clearing‘away houses at the south-eastern and 
south-western ends of the line are now carried on simultaneously, 
the whole of the buildings on that portion of the roadway having 
been acquired by Sapien: essrs. Hill and Keddell, the 
contractors for the way, have during the last month made 
great advances in their works in connexion with the buttresses for 
the bridge over Farringdon-street, and also with the subway, 
sewers, and vaults on the western side, and the extensive brick 
erections forming the basements of the intended superstructural 
approach to the viaduct on the west side of the Farringdon-road 
now present a very substantial appearance. The whole of these 
works are composed of the best materials. Mr. Neave is the 
agent for the contractor, Mr. R, Lidstone having the control of the 
work under the architect, Mr. W. Haywood. During the iast few 
days several of the members of the improvement committee have 
i the works, and on Monday last the engineer submitted 
further plans to the committee for their approval as to new streets 
adjacent to and in connexion with the Holborn Valley improve- 
ment, which were to, as.were also further plans for setting- 
out surplus lands ‘not required for the immediate purposes of the 
viaduct.—City Press, 

ver MryEs ed NEw nam ye AND Nova | ren ahr wl 
ever hopes may be engend: y,‘‘ prospecting” for coal in other 

y ot he neg er ge al 2 — — un- 

C) a large, or at any rate~a cheaply wor supply is to 
obtained under thé of New Brunswick or Nova Scotia. 
At the requést of i Governor, a yo has been pre- 
by ey, **On the Coal and Coal Mines of Kew 

* Brunswick,” similar reports having been also o} ‘f¥om Nova 
Scotia and other coal-producing provinces and@ districts. 
Above one-third of the province of New Brunswick, between 
7,000 and 8,000 square miles,.is underlain ‘by thé carboni- 
ferous or coal-producing series of rocks, which are a coritinuation 
of the same series-in-‘the adjacent province of Nova Scotia; the 
extent of the range in the two being about 18,000 square. miles. 
The seams of coal are numerous in Nova Scotia, but unfortunately 
in New Brunswick they are few, and for the greater ‘thin and 
unimportant. The upper and lower formations’ in Nova Scotia, 
which are essen each other as regards thickness, ex- 


are thimer, and have not as yet been very certaifily distinguished, 
the upper these 

Queen’s County, and the 
umberland, and Glonegster. 
about 150 ‘miles on each 


tend over » wide area ‘in New Brunswick, where the great strata 


from thé lower. The’ area. is in 
ies of Sunbury, York, Kent, 'North- 
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200 HORSE-POWER PUMPING ENGINE, NEW RIVER WATERWORKS. 
MESSRS. JAMES WATT AND CO., ENGINEERS, SOHO. 
(For Description, see page 320.) 
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seven o'clock on the Thursday 


evening of each week; any received that time must neces- 
sarily stand over till the following ication. 
ings or manuscripts, and 


A.B.—Such a post as you require can only be got by interest. _ 

R. G. AND S.— We have sent your communication to the parties interested. 

I. W. H. (Queenbury).—You are perfectlyright. Only one message at a time. 

See ee en ae eee i 
applying to ° 

AN OLD SUBSCRIBER.— We are not aware that Mr. Fowler has patented the plan 
mn ge Si gaea engines. Mr. Collinson Hall's patent is dated 11th March, 
1862 (No. ). ‘ 


AN ENGINEER.— The word “‘ tow” is so generally used by north-country engineers 

speaking of pit work, that we can hardly imagine any of 

our readers could be for a moment at a loss, 

T. A.— There is no *‘ loss of power in the crank.” Its decreases from half- 

stroke to the dead point; but so does the consumption of steam.- In calculating 

to make a deduction for back pressure, and 
‘ton. 


. H. built. Clay is best. Bricks made 
Jrom clay containing salt, if badly burned, are totally unsuitable for the purpose 
referred to; if properly burned, the salt will be converted into a kind of glaze, 

GALILEO.—1. Jt is necessary that the pupil should possess at least a fair knowledge 
Of the higher branches of arithmeti Some knowledge of drawing is essential, 
and a little algebra and mathematics will both be required. 2. 
have time to atiend lectures, nor will the firm teach you much more than the 


s 





merica, 
@ berth, you will do betier to 
stop at home. Wages are higher in the States, but living is in many respects 
expensive than in this country. 
y ing, no force will be lost except a mere trifle required 
to overcome the friction of the joint. 2. Nothing answers better than the ordi- 
universal joint as used in thrashing machines worked by horses. We need 


discontinuous out-of-door work. 

INQUIRER.—1. Our opinion remains unaltered. The back-water would be less, 
but still very injurious. 2. We fancy such a machine as you speak of was exhi- 
bited in 1862. If the thing were well got up, in a neat, compact, and inexpen- 
sive form, there is i 
tt. If the thing is well pushed, and is once taken up by the public, the patent 

Sn ary ae All depends on the way the invention is 

out. 


IRONFOUNDER.—A 12in. bar mill, consisting of a pair of roughing and a pair of 
i rolls, with the necessary attachments, requires 28-horse power for 
light. work, and about 20-horse power more for heavy work. With it you could 
probably turn out about from 40 to 50 tons per week. The number of hands 
required would of course depend in a great measure on the facilities for working. 


STRAINS UPON WROUGHT IRON WORK—NO. IV.—ZJn our last article on this 


f ing in mere 
theoretical research, we applied the formule practically.- One of our correspon- 
dents does not quite understand how one of the formule was obtained. In 
article No. IV. we say: —“ The limit of extension in the pitch of the rivets when 
breaking joint, so far as any gain in the sectional area is concerned, is reached 


when Y (#+ 2 == 0-»,) 


for tt is evident that when this takes place the fracture would have a tendency to 
Sollow the course of the lines NN, in Fig: 13; and if the value of p became 
excessive rupture would occur in this direction,” To render the explanation of 
the method of reasoning more intelligible, we reproduce to a larger scale half of 
Fig. 13. From an inspection of the diagrams it is ifest that when the distance 
from the rive Zt that Zi becomes equal (0 that OW. soill fracture 
; tly, either along the line Kt Z Z' R, or along R'Z O M. ‘Jn other words, 
as stated previously, ti ure will take place indifferent} along  R or 
NN (eee Fig. 13). When the distance Z Z, becomes greater than % O M the lin 
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of fracture will of course follow the latter direction. In Fig. 13 let the dis- 
tance Z Zi be called x, and we have x? = (Z 0? + 0 Z.?). As we have taken 
y to represent the distance of the centre of each rivet from the nearest edge of 
the plate ZO = (b—2 y), andOZi = z. Moreover, since b and y were 


always known quantities, (b — 2 y) was made = r, and consequently x, which 
ts a function of the pitch of the rivets, has the following value: x = 


(# + ¥). It has been demonstrated that the limiting value of x is 


= or >» Z0+O0OM— that is, = ors (b—2y + y), and therefore the 
equation stands as before— 


SY (#+F)=9rmo-y. 
Uf it be required to find the limiting value of p it may be eliminated from the 
above equation, and will have a value of p= 2 « / (e-»*-#} 
In the example given inthe article in question, where the plate is \2in. X 4in., the 
value of p will be equal to 9°80in., and by jing this value in the equation for 
the limit of extension of the pitch, it will be found that x will equal (b — y), 
the condition assumed. In Fig. \4, through an error on the 8 the 
tine 8 8 is made similar to P P, but the letterpress corrects it in saying, -‘* The 
rivets in the line S38 are so arranged that only one presents itself in the same 
straight line across the breadth of the plate.” Ries revised the formula— 
= 3 

Al= j2y + b— 2 _ — |= . 

{2y+ 4f (@-2y+ : + 2% )—na}e 
ray ta at pheintin ty’ get 
A= fay+ (o—ay2+ Py B)_—nalet. 

{ y ( m+ E+ “) } 
The mistake arose from the quantity F having been originally written out 


fully in calculating the equation as 2 ( ¥*),and the error in the figures escaped 


us in revision. It can be readily imagined that, in spite of all the care we take 
torender the printing of our articles as perfect as possible, small errors of this 
description—especially in algebraical formula—will now and thencreep in; and 
we are happy to find that we have readers so attentive as to detect them, and 
#0 ready to afford us an apportunity of correcting them. 


MINIATURE ENGINES. 
(To the Editor of The Engineer.) 


Str,— Observing in your column of Notes and Memoranda of 19th inst. 
that you mention two miniature working models of steam engines, both of 








per minut 
perminute. . —~ 
10, Walnut Tree-walk, Lambeth, 23rd October, 1866. 


DROP MACHINES, 

(To the Editor of The Engineer.) 

SIR,—Could you or one of your correspondents favour me with the address of 
any makers of drop machines for confectionary ? 
Glasgow, 18th October, 1866. T.A. 
' SMOKE-CONSUMING APPARATUS. 

(To the Editor of The Engineer) 

StR,—Can you give us the address of the cheapest and best maker of smoke- 


consuming apparatus as applicable to steam boilers, bakers’ furnaces, and other 


places where it is requisite that the smoke should be consumed? If so, you 

will much oblige. 
Lincoln, 20th October, 1866. T.S. AND Co. 

[As there are some hundreds of plans for ** consuming” smoke in existence, each 
said by the inventors or manufacturers to be the best of its kind, a direct reply 
to our correspondent might be deemed invidious. He is certain to receive 
numerous answers from makers, which he must consider for himself. We have 
no objection to pronouncing an opinion as to the relative merits of any two 
plans laid before us, but we cannot undertake to make a selection from the 
great number of schemes claiming patronage.—ED. E.] 
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HARD PROJECTILES. 

A REMARKABLE day’s experimenting took place on the 
24th inst., at Shoeburyness. A target faced with armour 
plates of unusually large individual surface, of very fine 
tough quality, of Sin. in thickness, and secured by dove- 
tail headed bolts of enlarged diameter upon 18in. of teak 
backing, which was itself sustained by askin and double T- 
iron framing of great strength and greater closeness of 
rib than in any iron ship, wag fired at with two sets of 
projectiles generally alike in nature, though by two different 
makers, and the target was thoroughly penetrated by both. 
Net only was this so when the line of fire at the short 
range of 200 yards was normal to the face of the target, 
but damage amounting to nearly the same as complete 
penetration was effected upon the retreating wing of the 
target, which was thus struck by an oblique fire at about 
60 deg. incidence with the face, but which, with these pro- 
jectiles, proved to be anything but a glancing fire. 

The gun employed was the Qin. Woolwich ‘pattern 
grooved rifle. The projectiles were all of so-called “ chilled 
“ iron,” except one sent by a particular maker, and cast, of 
steel, apparently Bessemer metal, and, as we understood, 
professing to have been chilled also, or at least cast in an 
iron mould, but of the performance of which we need say 
no more than that it proved the shot and shell to have been 
imperfect as to solidity of material, and decidedly no in- 
dication of what steel shot can be and should be. The 
others were of two classes—the one from Woolwich 
Arsenal Works, consisting of shot and shell, made, as we 
understood, under Major Palliser’s direction; the other 
sent by order of our authorities by Herr Gruson from his 
works at Magdeburg, whence have issued for a consider- 
able time past large supplies of chilled cast iron projec- 
tiles for the Prussian service; these also embraced both 
sbot and shell. 

The calibre was of course intended to be the same for 
all; the German projectiles, however, on measurement 
proved a very little too small; and to allow for their in- 
creased windage as thus created a small determinate ad- 
dition was made to the powder charge, so as to bring the 
striking velocity up to the same as that of the Woolwich 
projectiles. 

As we have not here space for minutie, we may state 
that the solid shot weighed about 245lb. each; that the 
charge was 45 Ib. above, or below; that the mean strikin 
velocity of the solid shot, as determined for every sual 
by Captain Noble, R.A., with the Navez instrument, was 
p for 1,320ft. per second; and that the velocity of the 
shells—which were charged—was somewhat greater than 
this, as the total weight of the projectiles was smaller. 
The form of these projectiles, and the material of which 
they were formed, constitute the conditions upon which a 
further great advance has been made in the mastery of 

uns over plates, The target fired at upon the 24th 
fad previously been fired at, and more than once pene- 
trated by the Woolwich or Pallisershot. The objects now 
in view were to ascertain whether it could be pene- 
trated by shells of the same material, and-also to determine 
if the German projectiles of like material of Herr Gruson’s 
manufacture, any advantage over those now 
made at Woolwich. P 

The results, in. brief, were these: Sin. armour-plating, 
together with 18in. teak backing, and, to all. practical 
intents, the skin and closely-packed iron framing behind 
that, were fully penetrated by normal fire, both by the 
English and the German projectiles. The shells went 
through, on the whole, about as well as the'solid shot: 




















With the line of fire incident at 60 deg., neither English 
nor German projectiles of either nature fully penetrated 
the target, but both —_— broke quite through 
the plating. The sh in every case exploded, but 
to us it appeared extremely doubtful whether the 
explosion < the few yo of a that Meo 
stitutes the very imit o ursting 
possible for these elongated jectiles, produced any 
very perceptible effect, or whether the explosion did not 
always take place at the moment of impact and breaking- 
up of the shell, and so that in fact its main effort was 
expended in driving backwards from the t the frag- 
ments of the projectile without at all —— increasing 
its destructive effects upon the target itself. if this be so 
—and we can scarcely see how it can be otherwise, the 
shell, although penetrating through the armour-plate, 
a on striking or while i aro—* limit 
to: the y‘ serviceable character of live shells against 
armour-clads may arise from the fact that these large retro- 
grade fragments may prove at close quarters highly de- 
structive to those who have fired the shells. However, the 
fact is now established that cast iron shells can be made to 
penetrate even this ponderous 8in. plating; and it only 
remains to further push the experiment to ascertain how 
thin the shell may be made, or in other words what is the 
utmost limit in weight of bursting charges that can be got 
into the shell of a given calibre without depriving the shell 
itself of the mass and resistance to distortion or comminu- 
tion necessary to still enable it to force its way through 
the 8in. armour plate, &c. 

These projectiles were all formed with the advancing 
end of a pointed form. The Woolwich and German ones 
differ a little, but generally the external form is that of a 
cylinder, surmounted at the advancing end bya peculiar 
pape meses head. The extreme point is formed by a 
cone whose vertex:angle is about 70 deg., and whose sides 
approach from the base of the cone to those of the cylinder 
by a surface of revolution produced by a circular segment 
having a common tangent with a right section of the side 
of the cone, and whose radius is equal to one calibre and a 
half—the line joining the centres of any two opposite seg- 
ments—which is, of course, orthogonal to the axis of the shot 
—being taken at a place about one-third of a calibre 
back from the advanced end of the cylindric portion of 
the projectile, so that thus the sides of the cylinder and 
the ends of the circular segments meeting it have stot a 
common tangent, 

This form undoubtedly gives a higher penetrative power 
for flat plates than that of any spherical or flat-faced projec- 
tile of equal mass and calibre, and admits of penetration an 
éffected with a less tendency to the break-up of the shot o 
any given material. It is a fact that three or four years ago 
this was predicted and affirmed by Professor. Samuel 
Haughton, F.R.S., of the University of Dublin, on purel 
scientific grounds, and at that time in direct conflict wit 
the opinion of almost all engaged in such questions. 

With the majority of these the flat-headed, or lenticular 
or hollow-ended shot, were the favourites, based upon crude 
and mistaken views as to analogies with punching or cutting 
out by pressure. Fracture, however, is what always takes 

lace when a shot penetrates an iron plate ; and Professor 

aughton stated that the form to produce this, with a 
minimum of force and of distress to the shot, must be that 
the advancing end of the latter must be a solid generated 
by the revolution round the axis of a line whose angle 
with that must be equal to “the angle of easiest fracture” 
of the plate. This designates, in fact, the same angle as 
that which Moseley has called “ the shearing angle.” But 
to enable this form to be applied we must have a sufficient 
rigidity in the material of the shot so that it shall not break 
up, or at least not do so before its advancing end has 
got fully immersed in the material of the plate. Common 

ey or mottled cast iron, as was well known from 
the fate of round shot, was insufficient for this. But 
it was certain that hardened shot of good wrought 
steel must prove competent, because spherical steel shot, 
though exposed for equal area or calibre, and under like 
circumstances, to a far more severe disintegrating strain, 
had penetrated without even losing form in some instances. 
Arrived at this point attempts were made ‘in this country 
late, and for the first time, to carry into effect in cast iron 
as a middle term in point of expense those conditions 
which one if not more of the scientitic witnesses examined 
as far back as in March, 1861, before the Iron Plate Com- 
mission had affirmed were the conditions that must be 
fulfilled in any .shot for firing against armour-plate, 
namely, that whatever material might be chosen, it would 
be good in proportion as it had a higher density and a 
greater amount of rigidity and toughness, 

It is odd enough now to look back upon the fact that 
thousands of projectiles of soft grey or mottled cast iron 
have been fired away and broken up on striking at Shoe- 
buryness, before any attempt was made to employ instead 
the very hardest and strongest cast iron that can be obtained 
by the founder ‘in place of that which all common sense 
previously pointed out as defective and inferior. 

Yet ,in reality this is what has been done, and all that 
has been done, in the production of the so-called and mis- 
called chilled shot which have been so much and so pro- 
minently kept before the public in connection with Major 
Palliser's name. : 

It is quite true these shot are cast in iron moulds both 
at Woolwich and at eburg, and it may be convenient 
to call those moulds “chills,” and to base _— the name 
an inventive superstructure. But what chilling’ really 
and only means is the conferring of a molecular structure 
upon the ial portion of a mass of grey graphitic 
cast iron by suddenly chilling or cooling its surface 
in a massive iron mould which quickly conducts away 
the heat; and the test of such chilling having taken 
place at all is that for a greater or less depth the 
caged portion of the metal is found then to have 
all’ the major axes of its crystals’ arranged ‘perpen- 
dicularly to ‘the cooling surface or ‘contowr of the body. 
The projectiles made at Woolwich, as their broken-up 
fragments, on examination sufficiently prove, are cast 
from iron in itself and throughout its mass, so hard, as to 
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be incapable of being chilled at a a the solid shot are 
almost as hard at thecore as at the’ surface, and present 
little or:no. indications tliat the crystalline cha due to 
chilling have. oceurred in them_at all; in fact, they would be 
vey nearly the same whether cast in sand or in iron moulds. 

lf cast iron of that quality. snows in Germany. ‘as 
Stahleisen, and which in this country is known as white 
or nearly “ white cast iron with a, tle. grey, movele, be 
employed, all the valuable properties of rigidity and great 
cohesion can be preserved, and the chilling may be dis- 
missed as supererogatory. Of such iron are Herr Gru- 
son’s projectiles also ae and though the interior of his 
projectiles broken up on the 24th inst. showed rather 
softer and more hitic iron to have been used .for 
them than for poe Woolwich, and therefore that 
his did show some little indications of the effect of “the 
“chill,” still the valuable properties of the German, no 
less than of those English projectiles, are quite indepen- 
dent of chilling, and arise merely from a proper selection 
of the cast iron, which in this country seems to have been 
only made but recently, but which is stated to have been 
known and practised in Prussia four years or more ago, 
and its value experimentally ascertain ‘ 

We may return to this subject, which has many and 
ramified relations of theoretic interest as well as of prac- 
tical value. Meanwhile, we must only in conclusion here 
say, if Major Palliser be the one who has at length suc- 
ceeded in getting the authorities at last to employ the right 
sort of cast iron, let all deserved honour be done, to his 
efforts; but let us not be deluded with the notion promul- 
gated by the 7'imes. and other papers that there is some- 
thing wonderful due to chilled shot, or anything new, for 
such shot were the only ones made in the days of Smeaton. 
In any case, these very hard cast iron shot are only a tem- 

rary expedient, se | rust ultimately, and before very 
ong, give way in their turn to well made projectiles of 
forged and hard cast steel. This is the ultima thule with 
us amongst all known bodies in rigidity, cohesion, and den- 
sity aanied The choice must be in its favour as soon 
as the price at which such steel projectiles shall be fur- 
nished may be brought down by our steel manufacturers to 
a reasonable figure. These so-called chilled shot are said 
by some authorities to cost now at Woolwich £40 per ton. 
But if they only cost about one-half of that there is no 
reason why our long cast steel projectiles should not be fur- 
nished upon the same or upon considerably lower terms. 


THE WATERWITCH. 


In Tue Encrneer for April the 13th, 1866, we described 
at some length a small vessel, the Nautilus, constructed to 
test the value of the hydraulic system of propulsion as put 
forward by Mr. Ruthven. We also reported the results 
of the trial trip, which, it will be remembered, were upon 
the whole in favour of the scheme; and we stated that the 
Government had taken up the matter and were about to 
test 2 on a scale sufficiently om when 4 demonstrate 
any advantages it might applying the principle 
to an oer ded gat boak, the Waterwitch, Pat that 
time the little man-of-war was rapidly approachin 
completion, and it was then expected that she woul 
shortly be ready for trial. From various causes, however, 
slow progress was made, and it was only on Friday last 
that she performed her trial trip. As is usual with 
Government ships, only the Times’ reporter was allowed on 
board, and therefore to the J'imes we are indebted for 
particulars of the trip. We shall not now say anything of 
the merits of a system of trial which excludes the reporters 
of the scientific press; we shall merely take the matter as 
we find it, contenting ourselves with the statement that we do 
not hold ourselves responsible in any way for the minute 
accuracy of the following particulars, which, however, we 
have reason to know are substantially correct in every 
respect. What we have already published renders it quite 
unnecessary that we should again describe the’ principal 
features of Mr. Ruthven’s method of ropulsion; and the 
fact that the experiments with the Waterwitch liave only 
just been commenced is reason sufficient for not entering 
upon any consideration of the theory of hydraulic propul- 
sion just now. We propose to lay before our readers 
next week full drawings and particulars of the machinery 
of the vessel, when we may take occasion to refer to the 
theoretical aspect of the question; meanwhile we shall 
simply denote the principal characteristics ‘of the ship 
and her engines, and give the results of’ the trial trip of 
last Friday. so 

The Waterwitch is built of iron; she is of 778 tons 
measurement, is 162ft. long, 32ft. beam, and 13ft. 9in. 
deep. She has an excessively flat floor, is double-ended, 
and fitted with a rudder at each extremity. She carries a 
belt of armour plating 44in. thick at the water-line, which 
rises at the middle of her Tength ‘into a casemate, ren- 
dered complete by athwartship armoured bulkheads. The 
plating is backed by 10in. of teak, and’ the usual skin of 
an iron ship. Her machinery consists of a turbine wheel 
or centrifugal pump, 14ft. 6in. in diameter, of wrought 
and cast iron, revolving within a case 19ft. in ‘diameter, 
bored to a smooth surface inside, in order ‘to reduce 
hydraulic friction to a minimum. This horizontal wheel 
is put in motion by three engines, arranged at angles of 
120 deg., the connecting-rods laying hold directly of a 
single crank pin above the wheel case. Each cylinder is 
38hin, diameter and 3ft. 6in. stroke. On Friday the 
engines gave an aggregate indicated power of about 700 
horses. The turbine has twelve radial blades or vanes, 
and ‘weighs about eight tons. Its more particular descrip- 
tion’ ‘we postpone for the présent. It draws’ the water 
from a species of rectangular box or tank resting on the 
keelsons of the ship, and placed in free communication 
with the sea by means of a large number of rectangular 
orifices in the : ttom. From the Me pcre be perimeter, 
at opposite ‘sides,"two copper pipes, about. 2ft. \3in. b 
oft, dip. internally, lead to the tise arge nozzles at the 
ship’s sides. “These are 24in. by 18in., and- ate protected 
by armour plating. ‘They are of brass, ai fet Ahcne 
$ft. along the side of the hull. They are just above the 
_ ater-line at their lower edges when the ship 1s ‘mode- 
rately deep, so that the engines have to raise the water 





@ minimem “ A’ sluice is arranged at-each 
through «minim height ge ae 
may. be directed ahead or astern at pleasure. A ion 
is also made by which'the entire sty for the wheel may 
if necessary, as in case of a leak, be drawn from the t 
diréct. Steam is nprint two boilers of the ordinary 
tubular type, each having e furnaces and 350 brass 
tubes.. The heating surface per nominal ot yg 
16°7 square feet ; the egate grate area, 72° e 
aalaolen of the hull’ was entrusted to the Thames 
Ironworks and Shipbuildi hg 7 ; that of the 
engines and. machinery to Messrs, Dudgeon, gentlemen 
who have distinguished themselves for their enterprise in 
the adoption of the most improved practice in marine 
engineering, and for the success which has attended their 
labours to introduce the. twin-screw system of propulsion. 
We need scarcely add that the workmanship, both of _ 

ller and engines, is, as nearly as ible, perfect. 
En ineers who have had to deal with the construction of 
turbines, and who are therefore aware of the intimate con- 
nection existing between perfection of form and workman- 
ship and high economic results in this class of mechanism, 
will see at a glance how much this fact alone has had to 
do with the success of the Waterwitch; and we can assure 
our readers that in making, perhaps, the largest centrifugal 
pump ever constructed, Messrs. Dudgeon have had almost 
unprecedented difficulties to overcome. 

n testing the novel principle as applied to the Water- 
witch, the Admiralty prudently determined to be satisfied 
with nothing less than a practical: comparison between the 
shipand a vessel as nearly similar as possible propelled by the 
screw. With this object the Viper, a twin-screw armoured 
gunboat, precisely similar in tonnage, displacement, and 
engine power, was sel . This vessel has already been 
tested so thoroughly that nothing more is to be learned as 
to her capabilities at the measured mile ; she, therefore, 
answered the required purpose admirably. With her full 
boiler power the Viper attained a speed of nine knots, a 
speed which our readers will do well to bear in mind as a 
means of comparison. 

On Friday the Waterwitch left Woolwich for Tilbury at 
8.30 am., in’ charge of Staff-Commander Dillon, of the 
Fisgard, her draught of water being 9ft. Sin. forward and 
9ft. 10in. aft, the _ ed edges of the discharging nozzles 
being 8in. below thé water-line. The machinery worked 
with perfect smoothness - to thirty-nine revolutions per 
minute. The Long Reach measured mile was passed at 
9.30 a.m., the omen of the ship being 9°474 knots; revolu- 
tions, 37; pressure of steam, 17 Ib.; vacuum, 27in. Tilbury 
was reached in 1 hour 43 min. after leaving Woolwich. 
At noon the Waterwitch left Tilbury with Vice-Admiral 
Elliott—to whom we are mainly indebted for the trial 
of the principle by the Admiralty—Admiral Sir Edward 
Belcher, Mr. Murray, of Portsmouth Dockyard, Messrs. 
T. and W. Dudgeon, Mr. Ruthven, and others, on board, 
and ran down the river to Southend, everything working 
satisfactorily. She was then put about, or rather, as she 
is double-ended, her coyirse was reversed, until the 
measured mile in the Lowerhope was reached, when two 
runs were made with the following results :— 

First Run.—A. half-knot tide separ the ship; wind, 
force of 3 on port-bow; time on the mile, 7 min. 15 sec. ; 
speed of ship, 8°276 knots; revolutions of engines, 41; 
steam pressure, 241b.; vacuum, 27in. 

Second Run.—Tide, half a knot in ship’s favour; wind, 
nil; time on the mile, 6 min. 17 sec.; speed of ship, 9°549 
knots; revolutions of engines, 42; steam pressure, 25 Ib. ; 
vacuum, 26in.; mean speed of the ship in the two runs, 
8°912 knots. Only two runs were made, the vessel then 
returning to her original berth at Woolwich. 

It will be seen that the speed attained was equal to that 
of the Viper within a fraction so small that the two 
velocities may be regarded as identical. It must be borne 
in mind, however, that double-ended ships are not well 
adapted for speed, to which the lines of a bow acting the 
oe of a stern are unsuitable. The coal, too, was not 

d-picked, nor was the stoking well managed. It is, 
therefore, highly probable that were the ship taken round 
to Portsmouth and tested there with the best hand-picked 
coal, the machinery being P caer: in charge of officials who 
spend their lives in conducting trial-trips, another half 
knot or so per hour would be got out of the Waterwitch. 
As it is, however, the results obtained are sufficiently 
encouraging. If it can but be proved that there is no 
decided loss of power in the use of Ruthven’s system, then 
it is certain that hydraulic propulsion must supersede the 
screw in ships of war. ‘To sink a vessel capable, as such a 
ship as the Bellerophon would be, of expelling some 1,500 
tons of water per minute, would not be an easy task. The 
entire machinery admits of being placed far below the 
water level. Any form of hull found best for sailing ma 
be adopted without fear of leaving a propeller unprotected. 
A rudder becomes almost superfluous, and its loss in 
action would be of little moment; while with its aid and 
the power of the hydraulic propeller combined, a facilit 
for manceuvring absolutely unrivalled would be <itained, 
These advantages are great enough in themselves to com- 
pensate for even a decided waste of power, which, up to 
the present time has not been detected in either the 
Nautilus or the Waterwitch. As a matter of course, 
many points still require investigation, and several not 
unimportant questions present themselves for solution. 
Upon the whole, however, Mr. Ruthven has reason to 
congratulate himself on the results which have been ob- 
tained from the Waterwitch, and the Admiralty deserve 
the thanks of the profession and of the country for giving 
so promising an idea a fair tri 





ts dal DEATH OF MR. SNIDER. 

WE announce with much regret the death of poor Mr. Snider. 
He expired yesterday (Thursday) about one a.m. from the effects 
of a severe apoplectic attack, induced by the perpetual worry to 
which he-was cruelly exposed... Qn Tuesday last Mr. Snider was 
visited by his'friend Dr. Scoffern, and a metropolitan engineer of 
high standing, preparatory to taking steps for the formation of a 
conimittee, and raising a subscription for his benefit. On that 
occasion the professional opinion was expressed that if the poor 





inventor were left longer to the tender mercies of the War Office 
he must’ speedily succumb to the ‘mental troubles to which he 
was suffered to remain’ a victim. ‘ The prediction has been but 
too quickly verified, and a man who possessed ability, 5 and 
patience in no ordi “has'been sacrificed to the Moloch 
of Red Tape, to which we have already offered up entire armies. 





ON ICE IN. RELATION TO BRIDGE 
CONSTRUCTION. 
By Rosert MALLET, Esq., M.1.C.E., F.R.S., &. 

Large as is now the literature, English and foreign, of 
bridge building, it is curious enough to find that almost 
no attempt has been made to estimate with exactitude the 
powers that river ice-can bring to bear upon piers, abut- 
ments, &c, &c., as an agent of demolition and of wear. 

In our comparatively mild British climate such con- 
siderations, except in the extreme north of our ter 
island, are not supposed to come into play. The Sidlonh is, 
therefore, with us to be accounted for, but we are not 
aware that either have any of the great Continental or 
American authors on bridge building fully treated of the 
effects of ice on such structures. Belidor, Rondelet, 
Gauthey, are almost silent on the subject. 

When in 1832 the Hungarian commissioners, upon the 
intended bridge at Pesth, were in England, they had a 
conference with Mr. Telford. In reply to questions put 
to him, as to whether the piers of a suspension bridge 
might be endangered by the ice of the Danube, Telford 
gave a characteristic answer. 

“ With spans of 500ft. to 600ft. the piers of a bridge 
like the Menai would not care much about the ice of your 
rivers; they would laugh at it? With respect to the 
effects of the ice I have had a great deal of experience, 
having constructed many bridges in Scotland, where the 
natural difficulties have been greatly increased owing to 
the velocity of the river and the force of the ice. But, 
gentlemen, allow me to observe, we do not consider any- 
thing impossible. Impossibility exists only in the pre- 
judices of mankind, to which some are slaves, and from 
which few are able to emancipate themselves and enter on 
the path of truth.” 

Yet we find no principles deduced from this “great deal 
of experience ” in Telford's own record of his highland roads 
and bridges, nor, indeed, one word about ice. His answer 
to the Hungarians bears the very impress of the great 
man himself in its character. It comes bluntly to the 
point, of dealing with the thing to be accomplished. “Show 
me your difficulties, and I will find out a way to meet 
them.” But this courageous practical mother wit, however 
it exalts our admiration for the man, is very far from 
overturning the notion, that he, like others, would have 
been much the better for having had at command sound 
general principles based on nature’s laws for his sure and 
ready pilotage, here or elsewhere, out of the sandy shallows 
of the vulgar—impossible. 

That Hungarian commission also consulted the well- 
known American engineer, Mr. Francis B. Ogden, then of 
Liverpool, as to his American ice experiences, But he 
wag even more vague than Telford; he cites the Trenton 
suspension bridgé over the Delaware, in spans of 200ft. 
“In spring, when the floods begin to accumulate and the 
ice to break up, the piers are exposed to great danger, 
which, up to this time, they have so gallantly withstood, 
that on this point we have now no fear.” “ No appre- 
hension need exist of the piers being carried away by 
the ice, provided they be properly and judiciously con- 
structed of suitable material ;” which amounts to this: piers 
will not be carried away by ice when they have been so 
constructed that they will not be carried away! 

It scarcely needed a man from the other side of the 
Atlantic to tell us so much. The American engineer is, 
however, yet more enigmatical : “Our American rivers 
are, perhaps, more exposed than the Danube to accumula- 
tions of ice and inundations; still experience has proved 
that notwithstanding that the piers are strong enough to 
resist the whole force of the ice, still their section is so 
small that the ice is not in the least impeded in its course, 
and, in consequence, does not occasion inundations.” Now 
if the piers have had not the least capability of impeding 
the ice in its course, how has there been any experience 
that they are strong enough to resist its whole force ? 
And, again, if there has been this experience, how is it that 
these remarkable piers stopped the ice and yet did not in 
the least impede it —and how isit that they have been often 
exposed to great danger ? 

A few years ago the late Sir William Cubitt reported 
in favour of a design then proposed for crossing the river 
Foyle at Londonderry (where Mr. Hawkshaw has since 
constructed a ginder taidige upon cast iron and concrete 
cylindrical piers), by means of a suspension bridge, and 
upon the express ground that the wide span would offer no 
resistance to the masses of ice coming down that northern 
river in winter. 

A littlemore exact knowledgeof the meteorology of Ireland 
would have taught Sir William that ice isalmost unknown 
upon the Foyle. The fact is, the extreme winter tempera- 
ture of Londonderry and the basin of the Foyle is, owing 
to the sweeping round of the gulf stream upon the north- 
west coast of Ireland, milder than that of Dublin. So far 
from either the mean annual temperatures or the winter 
minima varying simply with the latitude in Ireland, and 
with hypsometric positions, it has been proved by the 
laborious and able meteorological researches conducted by 
a commission of the Royal Irish Academy, of which Dr. 
Lloyd was the reporter, that over a broad band of the 
west-north-west and northern coasts the climate is as mild 
as it is much to the southward upon the eastern coast, 
that the extreme north-west does not differ greatly in 
climate from the extreme south-east coast country, and 
that the most rigorous winter climate in all Ireland is 
actually very near the centre of the island, about the coun- 
ties of Cavan and Monaghan; but if in the case of 
Londonderry, where ice was really not in question, it was 
yet employed to base an argument, its possible occur- 
rence and accumulation in some other of our river courses, 
seems never to have been thought of, in relation to existing 
bridges. 
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It is matter of history that the Thames has been frozen 
over at London now and then by compact ice of great 
thickness. Were such an ice floe to Occur again, and’ 
that the mass which might 
minster and the Charing Cross eoeey tee should 
come to bear upon the six upri of only 10ft. diameter 
each, and of nearly 50ft. in height between river bed and 
bridge platform, which, between the brick piers of the 
former anewied Bridge are the only supports, it may 
at least admit of doubt how far the safety of the bridge 
might become endangered. Or, again, were the whole floe 
that might accumulate between Vauxhall Bridge and the 
Lambeth suspension bridge to get way upon it, and come 
to bear upon the four isola iy a which support 
that structure its stability would seem by no means certain. 

Dr. Gregory has collected a chronological list of remark- 
able British frosts, from which, and from other sources, 
we find that the Thames has been frozen over, with “thick 
ribbed ice,” at the following periods :—In a.p. 250, Thames 
frozen nine weeks; in A.D. 291, Thames frozen; in A.D. 
508, Thames frozen; in A.D. 695, Thames frozen six weeks, 
with booths upon it; in a.p. 908, Thames frozen; in a.D. 
923, Thames frozen thirteen weeks; in a.p. 998, Thames 
frozen five weeks; in A.D. 1063, Thames frozen fourteen 
weeks; in A.D. 1434, Thames frozen eleven weeks, and 
down to Gravesend ; in a.p. 1683, Thames frozen thirteen 
weeks; in A.D. 1739, Thames frozen seven weeks, so thick 
that a fair was held on the ice; in A.D. 1788, Thames frozen 
below old London Bridge, and booths upon the ice; in A.D. 
1813, Thames frozen, booths again erected, and fires lighted 
upon the ice. Besides these, information is to be found 
scattered, in Pennant’s “London,” Hunter’s “ History of 
London,” the “Gentleman’s Magazine,” the “Annual 
Register,” and elsewhere, which makes it nearly certain 
that the Thames has been several times frozen quite over 
during hard frosts, when the fact has yet not been speci- 
fically recorded. It has been at many other times partially 
frozen. It thus appears that the Thames has been strongly 
frozen over, thirteen times at least in fifteen centuries and 
a-half. Making due allowance for the highly probable 
circumstance that our British climate has less rigorous ex- 
tremes now than in the third or fourth century, there is 
quite enough to show that we may expect the ‘Thames to 
be again strongly frozen over within the next century. 
The like probability applies to some of our other great 
rivers, such as the Tay, Forth, Clyde, Don, Tyne, Ouse, 
Humber, Mersey, Dee, or Severn. But to none of these 
does the same interest or importance attach, in regard to 
this question, as to the Thames, encumbered as is its 
channel by countless moored shipping and craft, and com- 
plicated as is its river régimen by the flux and reflux of a 
rapid tide, running up seventy miles from its estu 
mouth—a greater distance than it reaches up any other 
river in Europe. 

Mr. Tierney Clarke has left upon record* many in- 
teresting facts as to how he actually did confront the ice 
of the Danube by his cofferdams, during the building of 
the Pesth Bridge; and we know that Mr. Charies Vignolles 
is in a position to do the same as res; his great suspen- 
sion bridge at Kieff. But neither of these engineers have 
given expression to any principle by which the necessary 
amount of resistance of the permanent piers of bridges to 
the passage of ice may be determined. 

In one very remarkable case, that of the Victoria 
tubular bridge across the St. Lawrence, at Montreal, this 
question was forced upon a British engineer, whose repu- 
tation stands deservedly very high, and who has placed 
upon record his view of the mechanics of the subject in an 
off-hand way, which, from its apparent broad generality 
and simplification of a complex matter, has excited the 
admiration of his eulogists and biographers, and, we be- 
lieve, has been pretty generally adopted as a sort of oracle, 
illuminating its obscurity and settling the contest of ice 
and piers for ever. 

The following passages, extracted from Robert Stephen- 
son’s formal report to the directors of the Canada Rail- 
way, dated the 2nd of May, 1854, express his views in 
his own words. After referring to Mr. (now Sir William) 
Logan’s memoir on the ice of the St. Lawrence, as printed in 
the “Proceedings of the Geological Society of London,” for 
1842, he proceeds—“To this memoir I am indebted for a 
clear comprehension of the formidable tumult that takes 
place at different times amongst the huge masses of ice on 
the surface of the river, and which must strike the eye as 
if irresistible forces were in operation, or such as, at all 
events, would put all calculations at defiance. This is no 
doubt the first impression on the mind of the observer; 
but more mature reflection on the subject soon points out 
the source from which all the forces displayed must 
originate. 

The origin of these powers is simply the gravity of the 
mass occupying the surface of the water, with a given de- 
clivity, up to a point where the river is again clear of ice, 
which, in this case, is at the Lachine Falls. This is unques- 
tionably the greatest amount of force that can come into play; 
but its effect is evidently greatly reduced, ang by the ice 
attracting itself to the shores, and partly ty its grounding 
upon the bed of the river. Such modifications of the 
forces are clearly beyond the reach of calculation; but if 
we proceed by omitting all consideration of those circum- 
stances which tend to reduce the greatest force that can 
be exerted, a sufficiently safe result is arrived at. In thus 
treating the subject of the forces that may be occasionally 
applied to the piers of the proposed bridge, I am fully 
alive to the many other circumstances which may occasion- 
ally combine in such a manner as apparently to produce 
severe and extraordinary pressure at points on the mass of 
ice or upon the shore, and consequentiy upon the indi- 
vidual piers of a bridge. 

Many inquiries were made respecting this particular 
view, but no facts were elicited, indicative of forces exist- 
ing, at all approaching to that which I have regarded as the 
source and the maximum of the pressure that can at any 
time come into operation affecting the bridge. 

t (Zo be continued.) 
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* CIVIL AND MECHANICAL ENGINEERS’ — 
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eeting of this society, held October 10th, the following 
-address was delivered. by the newly-elected president, 
G. Eedes us, Esq., C.E.:— 

“*Gentlemen,—In assuming the honourable position to which 
you have heen pleased to call me I have to offer you my most sin- 
cere thanks, and to assure you that no efforts shall be wanting on 
my part to follow, to the w' of my ability, the example which 
your late president has aithfully “ewe me. Founded only 
seven years ago we have i years to the number of 
fifty members, and th at present the names of about 
twenty others who are to avail themselves of the advan- 
tages which this soci: i ificati 
to announce that the fo 
profession and admired 


readiness to accept the in 
the resolutions passed in | 


Ar the m of 











gentlemen, ed i 
their abilities, have signified their 
ion we gave them in accordance wi 
e last, and to enrol their names as 
honorary members of t iety, viz., Mr. Charles Vignoles, 
F.R.8S., &c.; Mr. G. W.@Hemans, F.R.G.S., &c.; Colonel Sir 
Henry James, C.B., F.RiS, &c.; Mr. R. Sinclair, and several 
others. We hail their s and sympathy with satisfaction, 
as it shows that they rightly appreciate the object which we pro- 
pose to ourselves in pt here. It is in no spirit of 
rivalry with the older andymore recognised institutions that we 
meet, nor with any jealousy of their well-merited renown, but 
we seek, as young men entering upon our profession, - the inter- 
change of ideas and the.influence of sympathetic thought, to 
lessen somewhat the difficulties which are ni ily incident to 
new work and untried ways; to accustom ourselves with distinct- 
ness and accuracy to realise.to our own minds, and to explain to 
others, the thoughts and; plans which may suggest themselves in 
the various branches of our, profession ; and, further, to learn to 
criticise and discuss with judgment, moderation, and candour the 
pinionsandsch which those engaged in the same field of labour 
as ourselves are continually offering for our consideration ; and, 
so trained, we may hope, some day, to take our place among the 
more advanced members of our profession, and, while we listen to 
their mature wisdom, not regret that we have pre’ our minds 
in earlier years to reap the-full benefits which intercourse with 
them will be calculated to afford. In trust we set ourselves 
voluntarily to gain that which the advocates of engineering 
diplomas consider would necessarily result from the adoption of 
such distinctive marks of our profession. They maintain that 
there would then be a guarantee that every engineer had devoted 
considerable time and attention to the principles which must lie 
at the foundation of all excellence, and was not satisfied merely to 
acquire a modicum of practical skill without any thorough acquaint- 
ance with the theory upon which it was, based. Whether that would 
in fact be secured by the intreduction.of diplomat av'99. to.add 
another advantage to those which they would undoubtedly possess 
of raising our profession into a more i position and a 
surer stand ground among the other leading professions, I do not 
think it necessary here to inquire, but meanwhile we do well to 
embrace every opportunity to avail ourselves of all means which 
will tend to convert us from mere ee artists to men of 
science and professional wisdom; and this, I repeat, is one of the 
ares objects which is aimed at, and, I trust, to a great extent 
gained, by our discussions and researches in this society. In our 
efforts we are, I am to say, kindly seconded by the 
engineers, contractors, and others en; in the construction of 
the great public works in the neigh hood of the metropolis, 
which serve so well at once to rouse the ambition and call out the 
powers of engineering minds, Every facility has been offered for 
the inspection of these works. During the recess several members 
visited the south side of ‘the Thames Embankment, over which 
they were conducted by Méssrs. Cooke and Bennett; on another 
occasion they were escorted’ by Messrs. R. and A. Thorn, who are 
the contractors for the new Blackfriars in course of con- 
struction, according to thé designs of Mr, Joseph Cubitt. Here 
they were most handsomely received, and the con with 
Mr. Penrice, Mr. Cubitt’s representative, and Mr, Bryant, the 
engineer of the contractor, accompanied us over the works, and 
very ably and minutely explained the several In the 
following week 
way extension to 
ment, the works ‘in 
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Western Railway at nuction, where Mr. Cameron, the 
engi fully as to working the traffic 
{ As, eo, ‘Ke have likewise been visited, and 


.¥ other ; 

it is. te simgpche coundil to endeavour to obtain further 
“for other~works of interest during the 
session. I have dwelt upon these 


encourage us to support andjfe x the objects of this society. 

**T propose now td brds on the peepeties of mate- 
rials used in ¢ olf : ons, and their use in various 
structures, noticing brief the improvements which have 
been recently made in “thi machinery, I then 
allude to the schemes which are at t 
before the public, th ed for the h 
Channel, the impro’ in military, telegraphic, and 
aeronautical enginee conflude with a few observations on 
the works in progress or éonc¢ludé@ during the past year. 

“‘ The properties of ‘gnaterialgtiged in engi ions 







stone is by.far the m' 

value of . \ taken place in uence of the 
pal ‘jn’ Ward, has led men to look about to 
eck if abstitute for it. Granite, for instance, is 
now @ dearer than it was a short time since. 
Aamong ‘Ransome’s invention stands out promi- 
nently; an artificial stone of a very 


be ; ; 
ruertor kindy we i is to on a very large scale at New 
York. on’s Hotel, now in course of construction in that 


city, and to be completed next year, is being built with this mate- 
i The character of the materials used for cementing stones 
and of almost equal ence with the stones and 


een made owing to the high 
especially the engineers to the Board of Works. 
steel must continue to re oe on -¢ ineer- 
the latter, — ly, gi is of suc t 
as to make the use of it an absolute pose} 
i idges, it would not be pos- 


of materials, 
of stones portant, as they bear 
er to 


xediaint 

The chemical p 
upon the number of years they 
the expedients we can resort 


are 

J to las to 

to in auras eir 

decay. The chemical action of the air and its constitu- 

ents has an exceedingly injurious effect on some stones; and 
, 


Mr. Ransome’s 
sists in the a foation 
solution of chloride of calcium. Colonel Szerelmey’s zopissa 
cement seems to have many good qualities ; but- whether it -would 
act asa ive to stone is not I think, sufficiently evident 
to warrant its use for that purpose ; but as a cementing: material 
for uniting any two solid bodies it seems unrivall¢d., + 

** A better knowledge of 


effeeting many great improv 
M. Geuldin discovered two ways of ucing a yery hard iron— 
theone, by adding to cust’ iron infusion and the -other, 
by adding phosphate of iron und peroxide of man ee 
* Owing-to.the length of this address.we chaye been compelled to abridge it 
‘ { wh AALS OD 


again we visited the works of the Midland Rail- | ¢h, 


‘ne, followed by |" 





engineer, and 
branches to the science of engineering would, I can assure members, 
et agen he poe 

“The qi of teal would Misvwine o@er on envetiont exten’ 
for our examination and discussion, and I would recommend it to 
your notice as of prominent interest and importance, —__.. 

‘*T will now proceed to make a few remarks on the different 


quantities than the present com; 


schemes for suppl London with water, and. in 
[Ss panies Ino hlo to dan hapten tase 
look #t Mr. Bateman’s, which I look upon as best, 


‘This “eminent engineer, in a hlet published for private cir- 

culation, has ad: the ceonly of water to Landim frum the 

wwgiiee showin the rete of in the, popalation of 
- owing “the rate of increase 

the mi lis, and the still greater growth of Se eet by 

very y concludes that a ter quantity of water be 

requifed for theirupply. It is probable that the Thames water 


urse of a few years will 


‘arguing from! the quantity of water at present used in the 

is, and taking into consideration the increase according 
to years, is‘of opinion that no scheme deserves attention 
unle&s’ by gravitation it is able to supply the metropolitan dis- 
trict with 200 million gallons per day, The nearest district for 
suchsupply is to be found in the upper basin of the tributaries of 
the river Severn. 

‘** Mr, Bateman’s scheme is, I believe, the result of ‘er! careful 
surveys, and deduced from a sound knowledge of both the geolo- 
gical nature of the district traversed, and the peculiarities which 
render it suitable for supplying water to the metropolis. It is to 
be hoped that the next session may bring this scheme prominently 
before the public and the engineering world. ~ 

“The next scheme to which I will allude is that of Messrs. 
Hemans and Hassard, which, like the one pro by Mr, Dale, 
of the Hull Corporation Waterworks, well ook for the water 
supply from the Cumberland lakes. Messrs. Hemans and Hassard, 
however, pro supplying the metropolis and towns in the direct 
route to London, while Mr. Dale proposed to convey the water to 
the populous districts of Yorkshire and Lancashire. The lakes 
from which the water would be taken lie at a distance of 240 miles 
from London, and. Messrs. Hemans and Hassard would provide 
for a daily supply of 200 million gallons for the metropolitan 
districts with a further 50 millions for sale to districts traversed 
7 the aqueduct. The total cost of this scheme, as estimated by 

essrs. Hemans and Hassard, is £11 ,200,000. 

** ‘Phere is also a scheme of Mr. Fulton’s, which, I understand, 
isto be brought forward next session by the existing water 

who, doubtless, are reluctant to relinquish their large 
profits;‘and finding Mr. Fulton’s estimate considerably below 
5) a re! mentioned, seem inclined to support it. 

“Mr. Fulton’s plan resembles very much Mr. Bateman’s, but 
the source is not sought for, so far as he proposes to take the 
supply from a little above Tewkesbury, to do which he must divert © 
the sewage of all the towns above that point, and if this is 
impractivable he would propose to take the water from the sources 
of the river Wye. In the latter case the estimate would be about 
five and a-half millions, in the former only three millions. 

“ There is another suggestion from Mr. Gower with an estimate 
of £4,328,500, but this I consider is,not likely to be adopted, as 
being only a partial remedy. This gentleman would not supply 
soft water for washing but only for drinking purposes; but as a 
great saving would be effected by the use of soft water for washi 

it would be a set off against the increase in the ori 
outlay, and we may feel certain that no scheme for the water 
supply of the metropolis will be adopted which does not supply 
water, and soft water only. I can only men en 
that Messrs. Rawlinson and have both t fe 
plans for the supply of water to Liverpool from the lake. 

“* The schemes for the C el are even bolder than 
‘those forthe water supply of London. This communication, how- 
ever, is less important than the other great measures which are 
urgently called for as essential to the cleanliness and well-being of 

i i of this vast metropolis; it ees, ess 


. lishm dt therefi ude 
B: accomplishment, and I s| ore 
ieee lans suggested. ‘ 


me 






















said to be suggested 
2 > It would, if com 


im. : tion of these gigantic 
‘owler’s el. ferry is the roadiest remedy 


Ap the meant = 

as as marine neering now becomes a of 

ivil engineér’s education, = > canal ithe 
piure of large artill e interesting 


i ding all her expen- 
nd behind two, if not three, other 
} oan ~ and from whom she would always have most to 

ear. 
‘‘Thé question‘of breech-loading small arms is also one of great 
interest to the engineer, as it is a question of the best mechanical 

















the m 


may compete on 
superior arms would 
the English nation. : 

“The Atlantic tel: of the deep, now forms the 
grandest of connecting old and new worlds, but 
success here was not gai but a | and persevering 
struggle. As it is the t f one of our mem! who ac- 
companied the expedition, to read'g paper thereon, I refrain 
from proceeding in oy ’ 

“ Another subject which. will pr ly claim the attention of 
engineers is the ing scienoe utics, which, by means of 
the Aeronauti Society, seems :] ¢ to take a firm hold on the 


PYthe author then referred at somié length to ‘works executed in 
the metropolis during the past ‘year, and went on to say that 
* before this address I must just allude to the infant 
science of drainage, likely to become so important a branch for the 
employment of engin tale ini 

of sewage will continually increase, and the pollution of rivers 


streams decrease ly. We have already some striking 
examples of the productiveness of sewage when applied to the 
igation of land, and above all we hear that in those the 
e of that even in the te 


accruing to 
where thé*utilisation of sewage has ied, are generally 
known, but special information on this subject which any gentle- 
man can give will be gladly received in the form of a at our 
future ings In conclusion I ‘ 
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THE WATER SUPPLY OF LONDON. 
No. V. 

At Stoke Newington is situated the principal distributing 
station of the New River Company, where the total available 
engine-power is 100 horses, or about one-half the total engine- 
power in possession of the company; 400 horse-power of which is 


MESSRS. JAMES WATT AND CO., ENGINEERS, SOHO. 
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200 HORSE-POWER PUMPING ENGINE, NEW RIVER WATERWORKS. 
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| power, by Mesars. Simpson and Co., similarly constructed to the 
engines we have previously described in connection with the 
Chelsea Waterworks. 

Through the kindness of Messrs. James Watt and Co. we are 
enabled to place correct and explicit drawings, with the principal 
dimensions of the Lion and Lioness, before our readers. 
Previous to this very little has been published respecting them, 
our detailed description must therefore prove interesting, 











provided by two single cylinder rotary engines, duplicat 

by Messrs. James Watt and Co. These engines are named the 
“Lion” and “ Lioness.” The remaining 600 horse-power is 
obtained from four double cylinder engines, each 150 horse- 


more especially so as a very excellent duty has been and is now 
realised with them. The general design is very similar to that of 
the engines at the Crossness pumping station of the Metropolitan 
main sewage works, also by the same firm, The superior quality 
















































































of the workmanship we need not comment on, since they were 
constructed at Soho, and the other merits which they can- 
not be better gathered than from a record of actual work, and 
from carefully taken steam diagrams. We have by us a tabular 
record of the actual duty performed by these engines during a 
space of nine months, in which period they were employed 
to pump against a head of water ranging from a maximum of 
85ft. to a minimum of 80ft. The first average of four days’ 
work gave 97,526,361. On inspecting the table we find that 

average duty of four days’ work during the nine months ranged 
from a maximum of 100,822,174, to a minimum of 81,011,236, 
and the mean of all the records gave 89,802,465. The duty now 
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done in actual work is, with dust coal, 70,000,000, which we need 
ee ae eee result. The steam diagrams taken 
from es give an expansion curve almost coinciding 
with Mariotte’s law, being slightly in excess, as will be seen from 
the Our engravings represent the engines and pumps 
as they now exist, and our description is also consistent with 
existing arrangements. It is true the pipes leading from the 
pumps have undergone some modifications, but we believe we 
are correct in stating that the original arrangement was not left 
to the makers of the engines, and, therefore, they are not to be 
blamed on this point. The efficiency of the pumps has been im- 
proved by the substitution of Cornish double-beat valves for the 
disc valves of vulcanised rubber both for the suction and 
bucket; the rubber valves having been found to allow considerable 
slip. Indeed, the Cornish valve appears to be the best suited for 
general waterworks’ purposes, save Husband’s four-beat valve, 
which is a modification of the same principle. Each engine is pro- 
vided with two pumps, both of the plunger and bucket variety, 
placed with their centres in a line with the longitudinal centre 
fine of the beam, inside the crank shaft. The outer pump has 
its centre as near to the shaft as will admit of the free vibration 
of the connecting rod. It is worked from the beam b 
means of two wrought iron connecting rods, one descending 
from either side, and attached to the plunger of the pump by a 
crosshead, and the crank is made to revolve between them. 
The plunger of the inner pump is connected to the beam by 
means of a single connecting rod in the centre line of the pump. 
Each pair of pumps is provided with two air vessels, and are made 
to communicate with the stand pipe through separate mains. The 
bucket and suction valves are of the Cornish double beat 
variety, made of cast iron, with white metal beats ; a slight bevel 
is given to the ribs of the shell in order that the water may im- 
part to it a gradual rotary motion. The delivery valves are 
flap valves hinged and faced with leather. The cylinder is 
fitted with oie and double-beat valves, which are actuated in 
the following manner. Camsare provided on a shaft beneath the 
nozzles deriving its motion from the crank-shaft through a 
counter shaft by means of bevel wheels. The cams are made to 
lift vertical rods working in guides in front of the nozzles ; on 
those rods are fixed brackets to which the valve spindles are 
attached. The bottoms of the vertical rods are provided with 
anti-friction rollers, in contact with which the cams move. The 
valves on being lifted are made to close again by the weight of 
the attachments. By the use of cams and double-beat valves 
the distribution of steam is effected in large single cylinder 
rotary engines better than by any other system in use, as the 
cams afford facilities for easily converting a uniform motion into 
one more or less varying as the circumstances require. In the 
arrangement under consideration the gear is very simple and also 
very effective. The condenser is of the injection type fitted with 
flap foot valve between it and the air pump. The bucket of 


is worked Ay means of aconnecting rod descending from the 
motion. e cylinder cover and bottom are all steam 

and the clearance in the cylinder at the end of each stroke is 
reduced to aminimum. At fourteen strokes per minute the 
corresponding velocity of the water in the pipes is three feet per 
second. The point of cut-off now in use is one-seventh of the 
stroke, and up to the above named speed the engines work very 
comfortably. 

The diameter of the cylinder is 60in., and the length of stroke 
is 8ft.; the steam ports are each 7in. wide by 24in. long. The 
steam valves are each llin. in diameter. The piston is 12in. 
deep at the centre and 8in. deep at the periphery, provided 
with a rod 7in. in diameter. The piston rod cap has journals 
for the bearings of the .main links each 8}in. in diameter 
and 84in. long, with a distance of 3l}in. between the centres 
of the bearings. The length of the main links is 5ft. 3y,in. 
between centres, and that of the radius rods 6ft. 10Jin. 
The beam is 27ft long between the extreme centres, and 
5ft. 6in. deep at the gudgeon, with a web 3in. thick, and Yin. 
thick at the flanges. The centre boss is 2ft. 6in. in diameter, 
and that of the end bosses each 2ft. From the centre of the 
gudgeon to the first and second motion pins the distance is 6ft. 
10}in. and 13ft. 9}in. respectively. From the centre of the beam 
to the centre of the pin of the connecting rods the distance is 
13ft. 6in., and to that of the first and second pumps 8ft. and 
11ft. 92in. respectively, and to the centre of the air pumps the 
distance is 6ft. 9in. The journals of the main centre are 13in. in 
diameter. 

The connecting rod is constructed entirely of wrought iron 
with a round rod 8in. in diameter, trussed with four others each 
2in. in diameter. The length between centres is 25ft. 6in., and 
the diameter of the top bearing is 84in. The pump rods are 
constructed in precisely'the same way as the connecting 
rod; for the large pump the distance between centres is 
44ft.; at the ends the diameter of the rod is 6in., and in the 
middle 5in., trussed with four rods each 1}in. in diameter. The 
small pump is provided with two rods each 45ft. 9in. long, 44in. 
in diameter at the ends, and 3hin. in the centre, trussed with 
four rods each lin. in diameter. The bearings of the large rod 
are each 6in. in diameter, and that of the small rods each 4}in. 
in diameter. The crank is constructed of wrought iron, and the 
bearing of the pin is 10in. in diameter by 12in. long. The crank 
shaft journals are 15in. in diameter and 20in. long. The 
diameter of the fly-wheel is 25ft., and the rim is 24in. deep by 
17in. wide. 

The large pump is provided with a bucket 43}in. in diameter, 
and a plunger 304in. in diameter, having a stroke of 4ft. 9in., 
and delivering 308 gallons per stroke. The small one has a 
bucket 31}in. in diameter, and a plunger 22in. in diameter, with 
a stroke of 7ft., delivering 230 gallons per stroke. The bucket 
valve of the large pump at the top and bottom beats is 1ft. 10in. 








the air pump is provided with a disc vulcanised rubber valve, and 


and 2ft. 10}in. internal diameter respectively, giving an area 


of 541 square inches, which, with the weight of the valve, re gives 
18 Ib. per square inch for the li pressure ; in that of the 
suction valve the diameters are 2ft. 10jin. and 4ft. 1jin. respec- 
tively, giving an area of 994 square inches, and a —-s of 
2°2lb. per square inch. In the bucket of the small pum 
diameters are 13gin. and 23%in., which gives an area of 387 287 
square inches, and a weight of 1°7 Ib. per square inch. The 
beats of the suction valve are 2ft. 3hin. and 3ft. 4in. in 
diameter, which is equal to an area of 663 square inches, 
and a weight per square inch of 16lb. The delivery valves 
are flap-valves, hinged and faced with leather; the collective 
area of the openings for the large pump is 594 square inches, 
and of that of thesmall pump 446 squareinches. Each pairof pumps 
delivers into a separate pipe 38in. in diameter provided with air 
vessels and connected to a stand pipe. The stand pipe is 75ft. 
high, on the top of which is placed a cistern somewhat above 
35ft. deep. The air vessels are each 18ft. high by 6ft. in diameter. 
The cold water pump is 18in. in diameter, and 2ft. 9in. stroke. 
The air pump of the condenser is 30in. in diameter and 4ft. 
stroke, the capacity of which is about one-third that of the con- 
denser, The building is 40ft. wide, and the height from the 
floor line to the centre of the beam is 23ft.; from the floor line 
to the pump floor the distance is 33ft. 9in. 

The steam power for the two engines is provided by eight 
single tubed Cornish boilers with side and bottom flues ; the side 
flues have each about 560 square inches sectional area, and that 
of the bottom flue about 86 square inches ; the total heating 
surface of each boiler is about 583 square feet, and the area of 
the fire grate is 21°6 square feet. The boilers are each 32ft. 
long, and 5ft. 10in. in diameter, with a tube 3ft. 3in. in dia- 
meter ; each boiler is provided with a steam dome 3fft. in 
diameter, and 5ft.high ; one steam pipe 17 in. in diameter con- 
nects the whole of the boilers. 

In Fig. 1, p. 320, we have given a longitudinal section of one of 
the engines, through the cylinder and pumps, and in p. 318 are 
represented some of the details. Fig. 2 is asection of the pumps 
taken transversely through the large pumps of one engine and 
the small pump of the other, showing the position of the crank 
shaft and the pump rods. An enlarged section of the bucket 
and suction valve of the large pump is shown in Figs. 6 and 
3, also that of the small pump in Figs. 7 and 5. 

The following are the dead lifts and extreme pressures between 
some of the distributing stations. From Stoke Newington to 
Maiden-lane the dead lift is 126ft., and to Claremont-square, 
66ft.; from Hornsey Town to Hornsey-lane the dead lift is 
220ft., and from Hornsey-lane to Highgate reservoir 420ft. 
The extreme pressures are: from Stoke Newington to Maiden- 
lane, 165ft.; and to Claremont-square, 86ft.; from Hortisey 
Town to Hornsey-lane, 265ft.; and from Hornsey-lane to High- 
gate reservoir, 437ft.; also from Hornsey-lane to Hampstead 
495ft. The top of Newington reservoir is 86ft. above Trinity 
datum, and that of the contour line 45ft. 5in. 














HOWARTH’S PATENT SYSTEM OFj INTERCOMMUNICATION IN RAILWAY TRAINS. 
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THE [invention, illustrated in the accompanying engravings, 
consists, first, in a means of enabling the guard to pass along 
the train and enter any carriage at will without Gstaten the 
passengers, and, secondly, of an elaborate system of signals 
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by which guard, passengers, and drivers may communicate with 
each other. The first part of the invention is carried out as shown 
in our illustrations, by fitting movable gangways to the sides of 
the vay my When not in use these gangways are drawn 
in under the floors of the carriages by springs; when the guard 
requires to pass along the train, by moving suitable levers fitted at 
the carriage ends the platform is drawn out and the mode of 
communication established. The gangway traverses on rollers to 
reduce the friction. The second part of the invention consists i in 
the arrangement of discs to be worked y straps and uni- 
a joints from carriage to carriage. In the engravings, 
Fig. 1 represents two railway carriages and a portion of an 
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engine tender fitted according. to this invention. Fig. 2 is a view 
of the front end of Fig. 1, showing the two signal dial plates, with 
twelve different denoting figures round their outer diameters, and 
a finger to each to cover the figures. The dial on the left hand is 
under the control of the driver, for sending twelve signals towards 
the back part of the train, while from the right hand dial he 
receives an equal number of other signals from the guard at the 
tail of the train. Fig. 3 shows an end view of the carriage, with 
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eon page communication opened on the six-foot side of the 
train; the form and position of the last disc plate when a bright 
light is lit, to reflect behind the train; and the position and shape 
of the compensating radial arm when the red light is turned on at 
the other end of the train. In Figs. 1,2, and 3, A and A’ are 
fingers that are fitted to turn before the twelve denoters on the 
dial plates; B is a crank handle to be actuated on the tender, and 
B' is a similar handle to be worked in the guard’s; compartment; 
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| B?, B®, and B*, are wheels gearedto revolve together when B or 
B' are rotated; C is the radial arm, with an oblong hole at its 
outer end, for receiving a taper stud pin, which is secured to disc 
plate D; E, Eis a tubular shaft passing from end to end of the 
carriages, near their roofs, with C on one end and D on the other 
end of all such shafts; F, F are eppliances inside each cem- 

rtment, which, when turned down’ from a vertical to a 

orizontal position, will rest upon the flat rail G, and turn 
the line of shafts, to cause the ‘finger points to move from 
one denoting figure, to another different figure, and simultaneously 
on the drivers sending and the guards receiving signal dials, thus 
No. 9 will indicate to both officers that a passenger signals, whilst 
whenever the finger points to No. 1, 5; or 9, a second danger, or 
red light, will be turned behind the last carriage fitted, as now 
described. H, H, are lamps for signalling and for lighting the 
carriages internally and externally. H' are covers for the lamps, 
having two outlets parallel with carriages, and a round valve fia 
forming a cover for both ends of each outlet, the forward cover 
closing when the train moves, when concurrently, the back outlet 
is opened and the heated air is allowed to flow out of the lamps. 
I, I, is the floor of the gangway, and J is its end bevelled to pass 
over and by the other end of the gangway of the next ca: 
whereby a continuous communication is formed between all t e 
carriages; K, K are stanchions at the outer edge of I, I, which 
carry two tiers of tubes as hand-rails parallel to the outside of the 
carriages. Pe L ~* tubular — globular a for 
opening and closing e gan, , and conveying gas to the lam 
L' L’ are the bearings in which “he Seumnate' ues and form a i 
for increasing or diminishing all the light at one and the same 
time. Below each entrance there are friction wheels M, M, that 
carry the gangway to and from the carriages, which are secured on 
the tube shafts, as are two other pulleys N, N, of an eccentric shape 
on the ends of the tube shafts ; the gangway is moved in and out 
by levers O, O, at the outer ends of ae ge bon carriage. Outside each 
door there are handles P, P, which when pulled upwards, also open 
the gangway communication. Flat blades of steel act as springs 
to keep the gangway drawn in. 
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THe DIAMOND EXcEEDED. ~The xide of 
(Rhone), far exceeds in refractory power the diamond. H. 





crystallised proto. co 
thon, fare in crystals, transparent to red light, in Cheas ony 
Fizeau recently shown that both expand under heat. 
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oj, RETEEBS. 70 THE EDITOR. 
( We do not hold ourselvesiresponsible for the opinions of owr 
; WESTMINSTER me ; ? 

Srr,—.As.the inventor ofthe. t . buc! plate, employed 
now for flooring very man petted eee as 
that of Westminster, qe allow me, in reference to your 
leader of ‘last week, stating a limit. had been put to loads roll- 
ing over that bridge, to remark, First, that no tend need be 
shown in loading the buckled plates of Wi , though 
only one-quarter inch thick. Several of the plates were proof- 
Joasted with a block of granite of eighteen tons lowered upon the 
naked crown, the plate lying loose upon a flat plate of cast 
iron, With this load the deflection beneath crown was scarce 
perceptible. . Second, bolted down as those plates now are, their 
stiffness is greatly increased and their ultimate strength about 
doubled; but, Third, there is, between the crown of each plate and 
the bearing point of a wi rolling over the bridge, a depth of 
about (I write from memory only) two feet of asphalte, road metal, 
&c. &c. The effect of this is to e the surface of insistent 
bearing at the top surface of the plate from being, as in the proof 
above, almost a mere spot to that of the base of an i conie 
frustrum, whose upper surface is that of the tread of the wheel, 
and whose vertical angle is not far from 80 deg:, or twice the angle 
of easiest fracture (of Haughton), through the compact material 
of the roadway. Fourth, from these facts combined it is not diffi- 
cult to see that, were the whole lead of fifty odd tons, to which you 
have referred, concentrated upon.one wheel only, it would fail to 
distort or crush down any one of the buckle plates flooring the 
Westminster Bridge. 

In corroboration of this I may be permitted further to state, that 
with a view to the flooring for the new bridge at Newcastle-upon- 
Tyne, Mr. John Ure, C.E., has conducted some decisive experi- 
ments upon my buckled plates. From these I ou the follow- 
ing:—A buckled plate, 4ft. square, 2fin. buc! in. thick, was 
laid loose upon a flat plate, it was covered above (within a loose 
square frame) with 5in. of small wood blocks set in asphalte, over 
which was 5in. of road metal also bedded in asphalte, twenty-one 
tons upon a single wheel of 6in; tire and 34ft. diameter was rolled 
forwards and backwards over the surface of road metal. The deflec- 
tion or depression beneath the centre of the crown of the plate was 
ein. only. 

This will be deemed, I expect, conclusive as to the sufficiency 
of the buckled plates of Westminster Bridge, of a foot less width 
as to which I should much regret that any doubt might be ca 
to arise at a time when these plates are being also employed by 
Mr. Cubitt (and by my advice at no greater thickness at 
Westminster) for flooring his magnificent — at Blackfriars. 

As to the ample strength of the framing itself, or skeleton of the 
Westminster Bridge, it is not for me to presume to speak. Mr, 
Page, C.E., its engineer, if so disposed, can no doubt set that 
matter right publicly. 

I may be permitted to state a matter of fact, however, of which 
I was myself a few months ago witness. A screw shaft, going, I 
believe, to Messrs. Maudslay’s, the weight of which, I was in- 
formed, was about twenty-four tons, was drawn across the bridge 
upon a four-wheeled truck by a team of sixteen large horses, and 
crossed the middle arch on which I stood at a sharp walk, pro- 
ducing little more vibration than the common traffic. 

Westminster Chambers, Oct. 23, 1866, RosBEeRT MALLET. 





ON CERTAIN PHENOMENA IN CONNECTION WITH THE 
ATLANTIC CABLE, ses 
Srr,—I regret exceedingly that Mr. Varley should conceive that 
I have adopted the cloak of an anonymous writer to attack him at 
all, much more to attack him in his absence. Iam surethat there 


is nothing in ae previous communication that can be construed 
into a personal attack, upon one whose scientific attainments 


have secured for himself so much just renown. It is simply the 
expression of. fair criticism upon published facts, and I trust the 
day will never come when the doors of British journalism will be 
closed against such a wholesome practice. Truth must ever 
remain, however assailed, and when facts cannot bear the assaults 
of critics, whether known or anonymous, they cannot be.true. | ; 

I still maintain that he has not done as much for science as 
science has done for him, He asserts that I am wrong in my 
statement that the curb has, proved a failure. The curb key 
was the joint invention and patent of himself and Thomson alone, 
but the apparatus (he doesn’t say key) now used, according to his 
statement, is the joint invention of T , Jenkins, ‘and himself, 
The line is worked by condensers and ordinary keys,,and though 
the waves may be ‘‘ curbed down enormously ” they are not curbed 
down by his patented curb key (described in a recent. number of 
THE ENGINEER), which has proved a failure, and o' r 
obtaining seven and a-half words per minute, i 
promised. 

Mr. Varley’s paper, which I only gently criticised, described cer- 
tain phenomena as novel, which he very erroneously termed, for 





succeéded 
of twelve, as 





be . 
le'that he has ‘had to operate with. 
e to answer anonymous, 


le. was made, it ma; 
is the first long det cab t he. 
“Mr. Varley nay not have sufficient ‘tim 


though friendly, critidism (from’ which, were he a ‘less eminent 
man, he would eseape), but I do when he has less 
work to do, sufficient relaxation to write another scientific 
paper, he will be more ise in: his data, more clear in his de- 
tions, and more methodical in his explanations. 
October 22nd, 1866, 


MR. LAMING’S PROPOSED ELECTRICAL CABLE FOR ABOLISH- 
ING RETARDATION, 
S1r,—If ‘‘ Telegraph Engineer” were the author of the formula 


Q= i , about’which ‘he writes; I should beJat no loss to under- 


stand why he might consider it “‘ quite time eno’ to, ponder 
over the facts,” and to; appreciate: the ‘‘physical evidences” 
which threaten ihilation, when the pondering and the appre- 
ciation could no longer procrastinated; but as he is only 
following an ignis fatuus held out by another, I wonder at his not 
immediately examining every fact and physical evidence by which 
he might be saved a plunge into the mire. They would be to him 
asthe sunlight to a benightet samdaber: I read in the Comptes 
Rendus that a member of the French Academy of Sciences, at a 
reer | of that intelligent body, once reminded his fellow savans 
that ‘‘ facts have a despotic power, to arrest science running on in 
a false way, to re-open all questions, and to reform them;” and if 
that be so, how can your correspondent claim to be reasonable 
while he trusts his professional Lpreeress to a formula denounced 
by facts which he is determined persistently to ignore so long as 
he can? In the original work, from which the formula is taken, 
it is constructed upon ‘an med analogy, of which there is no 
attempt made to furnish any physical evidence; its author merely 


placing it side by side with Ohm’s R = S in the expectation 


that the one will be accepted on: the credit due to the other; but 
the two formul may be shown to have no physical relation, and 
to coincide only in having R for one of their symbols. That of 
Ohm relates to conduction, and corresponds with it .physically, 


because < represents the amount of electrical re-action—called 


r ttendant on the action of electricity under conduc- 
tion, as-is both asserted by my theory:and insisted upon by the 
well-known axiom: in--statics which affirms the necessity of 
opposition and equality; whereas the formula which is put 
forward as relating to induction has no static correspondence with 
it, for while mathematically it makes the electrical action 
diminish as the re-action increases, the converse ought, on 
mechanical principles, to be true, as it really is in fact. I made 
this known in my reply to your correspondent’s former letter, but 
he now is inclined to think I am attaching a wrong signification to 
the term R, in making it “represent the density of the atmo- 
sphere around a static charge.” The term was designed by the 
author of the formula to represent the atmosphere so placed, and 
if it do not represent’ the rial density, then it must be held to 
remain mathematically constant circumstances which 
physically alter its value; for if a certain quantity of air around a 
static @ oppose to it a certain amount of resistance, then 
half or double that quantity of air in the same relative 
position ought to oppose,, ettively, one half or double 
the wena > waielaneal te - ~~ to . meet zou 
mdent’s o ‘his?own way, I may repeat t, 
ing to my view ‘of induetion,-it is perfectly indifferent 
whether by double density a double:quantity of air be put around 
a static charge, or the charge’be brought to the double quantity of 
air by being distributed overa@ “conductin ad may for in 
neither case is the tensién reduced ‘to one-half, as taught by 


the formula Q = a ‘ but to one quarter, as represented by 


= /f" 1 have” already ref to my experiments in the 
2p i Pa, 
sq 


'RICIAN. 








co 


hical Magazine which confirm the law of the 

uares of the quantities, and earlier ones by Sir W. Snow Harris, 
to the examination and repetition of which I am indébted for the 
first conception,of that law,.may be consulted in the-** Philoso- 
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incorrectness of the formula to which I have been compelled, in 
my own defence, to state my objections, 

ith reference to my second formula, R = QL, by which your 
t makes the static charge of a cable to vary ‘‘in- 





want of a better term, ‘‘ examples of magneto-electric tum ;’ 
(he now calls them magnetic vis viva); while he clearly gives an 
explanation of their cause. These phenomena are of two kinds : 
First, the exhibition of a second maximum charge or wave at the 
remote end of the cable of a higher tension than that of the first; 
and, secondly, the appearance of a second discharge, or return cur- 
rent at the near end immediately succeeding the first. 

The first phenomenon was observed upon the cable when it was 
coiled on board the Great Eastern. It was not and is not visible 
upon the submerged wire. Mr. Varley says, ‘‘ While at Valentia 
the charge gradually augmented during the first minute and a-half, 
and then receded one or one and a-quarter per cent.;” and he adds, 
or one that this phenomenon is visible in a straight wire, though 
in a less degree than in acoiled cable.” But culate does not wish 
us to believe that this phenomenon—diminution of potential—is the 
same as his second momentum wave—increase of potential—whi 
he thus describes :—‘‘On applying to the distant end of the cable 
an instrument for measuring electrically the potential, the deflec- 
tion was seen to increase rather more than one percent. beyond the 
full power of the battery, and then settle down.” This he ascribes 
“to the short coil in the main tanks acting like the primary coil of 
an induction machine upon the large coil in the centre tank.” 
Then why allude to Professor Henry’s Leyden jar experiment, 
which is in no way analogous, or assert that a ae phenomenon 
is visible in a straight wire? The other phenomenon—the second 
discharge or return current—is identi with that which Mr. 
Clark observed. Mr. Varley attributes to Mr. Clark’s phenomenon 
the burning of the paper; Mr. Clark attributes it to a second im- 
pulse or maximum of intensity. I must leave these gentlemen to 
fight this point out. Mr. Clark’s description is clear and decided, 
and I must give my adhesion to his practical explanation rather 
than to Mr. Varley’s hypothetical assumption. But Mr. Varley 
says, ‘* Had it been a wave of opposite electricity, as described in 
my Nottingham paper, the effect would not have been on 
a ’s @, 48 A negative current produces no mark.” But 

there is nothing in the paper itself to show that there was a wave 
of opposite electricity; and if there were such a second negative 
wave it is only what would be predicated of the known effects of 
the mutual inductive action of a coiled cable upon itself—the so- 
called ‘‘ false discharge of Webb and Thomson—an action that was 
clearly present, for Mr. Varley says,—‘* When the cable was on 
ship in coils the rate of signalling through’ it-was reduce 
* nearly fifty per cent. by this action of coll upen: coil.” ; 

Why he has introduced Professor Henry’s experiments I cannot 
conceive. The effects are.in-no-way-analogous. Henry used a 
Leyden jar anda helix. In the cable the helix and Leyden jar are 
one. He says, ‘Professor Henry showed that the sparks of a 
Leyden jar must be a series of sparks following each other with 
such rapidity that the eye and ear cannot! separate them; that 








versely” as its length, it is, I believe, very generally known as an 
axiomatic necessity that the quantities of electricity which can 
take possession of an insulated wire under variable lengths vai 
in,the simple.ratio of their lengths, and that.it. is pe tienen: 
of like character that the resistance or reaction opposed to the 
conduction of each unit of electrical quantity along a wire is 
denoted by its length. Now, as all the units of quantity in a 
static charge of an insulated cable may be demonstrated to travel 
a mean distance of half its length, the half — multiplied 
into the total quantity of electricity must give the sum of the 
resistance. But the halves of any number of different lengths 
bear to each other the same proportion as their wholes, and hence 
the formula is true. I am not responsible for its distorted mis- 
application. 
ext to being irreconcileable with a cherished system of error, 
my pro’ cable is ch: with the sin of differing essentially 
from all other cables, which is the yery thing for which it claims 
to have merit. But telegraphists im general who are desirous of 
advancing in*their ledge of elegtricity, and are not committed 
to the policy of adinigting nent from without, will not 
—> it without,ha : to'urge than its 
ing founded upo! ose hitherto acted 
upon; they will bé , est scientific 
electricians have’ de mee to need 
revision with a’ 




















infatuated indee the mathematics 
alone could better wo w conclusions 
from inductive reason) ation of fact, 
and having the adi the universal 
principles of the mech: ae 

It is possible # 9 whose Bécond letter I have 
thus replied is un } as ite entixe argument upon 
two ifs, which he proceeds ‘to d lent to as, which 
I can acknowledge ‘to be per ble the cage of one 
of them. He *— “If Ohm’s ‘formula for prismatic 
resistances,” and “if my for ; for inductive charge” be 
correct expressions, then, &c, But on the supposition that 
only the former of them 


if, what then? — , the. logic of the reasoner 
would slip from Bays Sn out having furnished a single 
objection to my proposed cable, or. showing that he comprehended 
its principles; and under such circumstances it is that he ‘‘ sub- 
mits” that any further discussion .of it would only unnecessarily 
occupy your space, in. which cong} 

I must perfectly agree, with him -un 
something about the experime’ 


be read as, the other remaining 


so far as he is concerned, 
de is in D gpm to say 
mtal results to which I now for the 
second time RicHanD Lamine, M.RB.O,8, 


Hamilton-toad, Brighton, 





: . CORNISH PUMPING ENGINES, nf 
» Sim,—In common with ‘many others, IF have been much: pleased 
with your descriptions. and doerings of the Cornish pumping 
engines, so far as.they have ‘and .hope you will not consider 
the reeset sashes om as ay e y 
. a knowledge al e Cornish 

ing’ eng e; ‘hich’ f belles _to be. the most economical of 

es, whether for pumping water or for anything else, and I 
think igtioraitice tends very much to prevent their adoption in 
many mining districts; where they are much wanted. “The im- 
pression seems to be that they are very complicated affairs, liable 
to out of order, very much og en ese than: ordinary 
engines, and all that sort, of thing. Now I think this is not the 
case altogether, although they need to be well- got up at first, and 
well looked after. But if you will allow me, I take leave to say 
that the favourable results are not owing to the Cornish engine 
itself, but to the various applications and accessories, and, for 
proof of this, I have only to refer to the diagrams you furnish in 
your last, when the duty is so different, viz., 100in. cylinder 
raised 80 millions of pe and 80in. cylinder raised 119 millions 
of pounds, 1ft. high by the consumption of 112Ibs. of coal.* 
The Cornish engine depends upon—(1) its boilers, (2) the perfect 
clothing, (3) the pit work; and I think you will be conferring a 
great favour on your mining readers by giving detailed drawings 
of the United Mines 80in. cylinder Cornish engine, beginning at 
the boilers, and then the. engine, the pump rods, the pumps, 
plunger pole, stuffing boxes, clack, clack seats, balance beams, 
and the whole arrangement of the moving machinery. It is only 
by such an explanation that the system can be thoroughly under- 


—— at'the boilers,'it' will be found that they are all flued 
(single-flu preference), fired inside, the flame going through 
the tube, along the bottom, and splitting along each side 
into the stalk; then the coal is burned by slow combustion, and the 
damper is kept well shut. The boilers are covered in by 2ft. of sand or 
ashes, all the steam pipes are covered with felt, or, more generally, 
roughly boxed in with wood and filled outside. with ashes. The 
— are jacketted, and covered with hair and felt, and all 
the valve seats and casings are covered with felt or other non-con- 
ducting substances, so that the boiler-house and the engine-house 
is as cool as the outside. There is also a wide receiver or steam 
pipe, which is placed as close to the cylinder as possible, and holds 
a cylinder full of dry steam for each stroke of the engine. So 
far, then, I would remark that one of the great points in the 
Cornish engine is slow combustion, and thorough clothing of all 
parts where steam enters. 

The use of slow firing, also, means excess of boiler power, it 
being well known that two boilers will supply steam to an engine 
with less fuel than one will do. The next great point of saving is 
the expansive working of high-pressure steam, but here it will be 
necessary to explain that the success of the expansion depends 
upon the arrangement of the load, and this is thoroughly 
Cornish. 

The Cornish single-acting or three-valved engine is especially a 
high speed engine when working under steam. In many instances 
I am satisfied the speed of the piston during its descent far exceeds 
a velocity of 1,0008t. per minute at the early part of its stroke. 
If we look at a Cornish engine working, we will see the motion 
as follows :—We will suppose the engine “ out of doors,” that is, 
the piston at the top of the cylinder. The beam rises at a great velo- 
city while full steam is on, the speed slowly decreasing until the 
piston reaches the bottom of the cylinder; the beam immediately 

itsd tandd ds slowly to the bottom of thestroke 
—there is then a pause until the ‘‘ cataract” frees the steam and 
injection handle, and the processis repeated. Thus, supposing an 
engine to go 16ft. strokes per minute, I expect it will be found 
that, the time is divided as follows :—The in-door stroke when 
steam is on—speed varying from 1,000ft. to 60ft. per minute, 6 
seconds; out-door at 100ft. per minute, 36 seconds; standing, 18 
seconds; in all, 60 seconds, Now it is evident that to drive a fluid 
such as water through pipes at a velocity of 1,000ft. per minute 
would require an immense expenditure of power, the resistance 
increasing as the squares of tlie velocities; but a dead weight may 
be raiged at any velocity without increase of friction. Hence the 
beautiful application in the Cornish pumping arrangements of 
the focaing sett or frame, whereby the engine lifts the pump rods, 
which are loaded or made of such weight that their descent raises 
the water, and, in common language, ‘the engine lifts the rods 
and the rods lift the water. In this way expansion of steam 
to any extent and any speed of ae oy may be attained while the 
steam is on. Indeed, the cylinder is only in connection with the 
boiler (supposing thé cut-off at half stroke, and the speed 1,000ft. 
a minute) for seconds a minute, or a twentieth of the time 
the engine is in motion, which I take to be a great advan- 
rods, therefore, form a prominent part 
he economy of “the Cornish pumping engine. These 
must be so heavy as to raise the water by their descent. 
Indeed, a Cornish engine will not stand “in the house.” The 
moment the beam reaches the top of the stroke assisted by the 
impetus, it begins slowly to descend, and the rate of desceat 
depends upon the difference of weight between the rods and the 
water. There is one main rod from ldin. to 20in. square depend- 
ing on the size of the engine, carried from the beam end down to 
the bottom of the pit. This rod is made of memel, in 30ft. or 
40ft. lengths, and joined by strong iron plates and bolts. The 
plungers are glanded on to the sides of the main rod, the setts or 
columns being thirty fathoms to forty fathoms apart. The rod is 
guided by collarings every 30ft.; these are made of hard wood, 
and can be shifted to clasp the sliding deals of hard wood, which 
are bolted on to the main rod. As the rods must be large to 
ive the necessary stiffness and strength, they soon become 
eavier than the weight of water to be raised at each stroke, and 
for relieving this, balance bobs or beams are placed at the sur- 
face, and in the pit, at every thirty or forty fathoms, which 
are weighted with old metal and such like, until they 
are brought to the proper balance; and in many engines 
where the greatest economy is reached and the engine does 
the highest duty, the descent of the rods is made so slow that the 
cataract is scarcely called into play at all. This, of course, can 
be carried too far by the cylinder being kept too long in com- 
munication with the condenser. But the ;friction of the water 
depends again on the size of the pipes, clack-seats, and plunger, 
and to get good results these must be well proportioned. Added to 
all these the engine ‘must be kept in good repair, and these points 
being all looked to, we have in the uncouth-looking rough-finished 
Cornish engine one of the most complete and economical applica- 
tions of steam that exists. 

I trust I have said enough (I could say more) to have shown you 
the necessity of giving us all the details of the engine sought for. 
The remarks made do not pretend to scientific accuracy, they are 
only the result of observation, and I believe investigation will bear 
them out; and when we consider that the ordinary high-pressure 
arrangements about our coal-pits do not do a duty of more than 
five millions, while the best of our direct-acting ones do not exceed 
fifteen millions—that there is much need of dissemination of 
knowledge of the Cornish system. A CoLuLiERY ENGINEER. 


[If our able correspondent will turn to THE ENGINEER for 
August the 17th, he will find that we have already illustrated the 
pump work ordinarily used in the Devon mines. The good quali- 
ties of the Cornish engine are not fully recognised, principally 
because so little information is published about them by those 
who build them, Thus we believe-we are correct in stating that 
such a series of drawings of pumping engines as we are now placing 
before our readers has never previously appeared in any weekly 
journal. No exertion shall _— on our part to make the 
series thoroughly complete.—Ep. E.] 


* The diagram states 100 millions by 94. 
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The patentee claims, First, closing the front of the ash-pit, causing the flame 
of combustion to descend into the ash-pit, and passing the same 
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chamber he places a course of brickwork, so that there shall be no through 
draught, but the flames confined to their usual The upper part of 
the fi therefore, by this t, bers filled with hot air, 


665. H. HACKETT, Warrington, London, “ Safety valve for steam boilers.” — 
Dated 5th March, 1866. 

This invention consists in the employment of an internal cylinder enclosed 
and surrounded by an outer cylinder, the two being cast together and 
secured by a flange to the top of the boiler, the space between the two cylinders 
forming an annular hollow ring or cavity. The outer casing or cylinder 
projects somewhat higher than the internal cylinder, but it is so arranged that 
@ valve can be inserted so as to cover the internal cylinder and annular space, 
the whole being covered in by a lid, space being allowed for the valve to rise 
and fall, the said valve can be weighted internally, or by any of the well-known 
means now adopted. The peculiar arrangement and combination of cylinders 
described allows both the pressure of water and steam to act upon the valve in 
the manner and for the purpose described. The internal cylinder being open 
te the boiler, allows the pressure of steam to act upon the valve, and the 
annular space being connected by induction pipes with the water, allows the 
pressure of the same to be exerted in conjunction with the steam upon the 
same valve. An outlet in the outlet cylinder on a line with the valve seating 
is connected by a tube with the furnace; thus, when the pressare in the boiler 
exceeds the weight on the valve, the steam acting on the valve np the internal 
cylinder, and the water on the same valve up the annular space, cause such 
valve to rise and expose the opening communicating with the furnace through 
which the water and steam rush, and are conducted s0 as to impinge against 
the crown of the flue and fall in a shower upon the fire, thereby extinguishing 
the same. 

666. G. DAVIES, Serle-street, Lincoln's-inn.fields, London, ‘‘ Portable steam 
engines.” — A communication.— Dated 5th March, 1866. 

The boiler, according to this invertion, is composed, principally, of a hori- 
zontal cylindrical body. and a vertical body, the lower part of which contains 
the furnace, and which, rising considerably, forms a vast steam chest. The 
interior of the outer casing contains the furnace, a longitudinal flue, together 
with fire tubes and a smoke box, to which the chimney is connected externally. 
This arrangement allows a greater traverse to the products of combustion than 
those ordinarily employed. The heated gases and flames (which are not so 
liable to be extinguished as when they enter tubes of small diameter) circulate 
through the boiler tubes or flue, the heating surface of which is considerable. 
At this extremity these gases rise and pass through tubes which conduct them 
towards the front of the engine into the smoke box, which is connected to the 
chimney by a conduit which passes through the steam chest. Thus the utilisa- 
tion of the heat of the products of combustion is as complete as possible, and, 
moreover, the latter part of their passage ia utilised for drying the steam 
contained in the reservoir or steam chest, whence it is taken away directly to 
the cylinder. The plate which serves as a base for all the engine is mounted 
on the boiler by means of eight cast iron brackets, the height of which is so 
arranged as to place such a distance between the boiler and the engine that 
the communication of heat shall not be considerable. To this plate are bolted, 
in the ordinary manner, the steam cylinder, the upper slides which guide the 
crosshead or coupling of the piston rod, and the connecting rod and the feed 
pump. The latter is placed in an inclined position, and is actuated by a 
circular eccentric mounted on the shaft. The driving shaft is provided with 
a fly-wheel and pulley at each extremity in order to equalise the torsion of the 
shaft from whichever side the power may be transmitted. 

681. S. SOUTAR, Turnham Green, “ A 'us for cleaning the tubes of steam 
boilers.” —A communication.— Dated 6th March, 1866. 

This apparatus consists of a jet pipe about three feet in length, similar to 
that usd for fire engines, with a steam cock at the end next the hand. It is 
connected to the boiler at any convenient spot by a few feet of gas piping, with 
two or three bends to serve as union joints to allow the jet to be turned in any 
direction. A second steam cock is placed close to the boiler to shut the steam 
off from the pipe when not in use.—Not proceeded with. 

682. Lieut.-Col. A. C. CAMPBELL, Blythswood, Renfrew, “ Superheating steam.” 
—Dated 6th March, 1866. 

This invention consists in superheating the steam in one or more heated 
vessels or receivers, which, instead of being in open or uncontrolled communi- 
cation (as superheaters hitherto have been) with the hoiler vessel in which the 
steam is originally produced, are arranged so that a higher pressure may exist 
within them than is in the boiler or generator. The steam may be passed from 
the generator into the superheater by means of a force pump, or through 
valves arranged to close automatically when the pressure in the superheater is 
greater than that in the generator. - Not proceeded with. 

684, A. V. NEWTON, Chancery-lane, London, “ Apparatus for working air 
engines.” —-A communication.— Dated tth March, 1866. 
This invention cannot be described without to the drawing 








Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

574. T. BULLEY, Liverpool, ‘* Apparatus for cleaning the bottoms of iron, steel 

and other navigable vessels.””— Dated 24th February, 1866. 

This invention consists of a peculiar formed double-action scraper, which is 
also fitted with a brush to facilitate the object in view, as well as to relieve a 
portion of the pressure of the scraper against the sides and bottom of the 
vessel being operated upon. The patentee claims, First, the peculiar form of 
oblique forward scraper (A) and after (B) and curtain plece (C) for causing 
the apparatus to aclhere to the vessel's bottom during the time the same is in 
action, as described. secondly, in placing the brush (L) between the forward 
and after scraper, and arranging the same that the bristles, when not n actual 
contact with the side or botiom of the vessel, will project a little heyond a 
poly from between the edges of the forward and after scraper, as 
described. 


575. G. HASELTINE, Southampton-buildings, Chancery-lane, London, *‘ Con- 
struction of railways.”—A communication.— Dated 24th February, 1866. 
This invention consists in placing beneath the rails to be supported an 
external base of corrugated iron, the sections of which are connected by light 
wrought iron cross-ties, to which they may be rivetted or otherwise secured. 
The ridges or corrugations of the said base plates are arranged transversely 
across the track and require no support in that direction, and to prevent 
the crushing of the corrugations, or the destruction of the series of arches of 
which the base plates may be considered as composed, the edges of the outside 
corrugations are connected by a cap piece extending across them, which serves 
asa tie and prevents the spreading or flattening of the arches and the conse- 
quent weakening of the base plate in that direction. 
586, T. EDWARDS, jun., and S. MIFF, Liverpool, “ Apparatus for registeri: 
= — of p gers entering ibuses, &c.”—Dated 26th Poreare, 
In applying this invention to, say, an omnibus, one of the steps is jointed at 
the edge nearest to the vehicle by a rule or any other convenient joint, so that 
it may deflect on its outer edge, say, about a quarter of an inch, when pressed 
down by the weight of the person stepping upon it. On one side of the inner 
edge of this step or platform is secured a rigid arm of metal, parallel to the edge 
of the step or platform, but enclosed within a casing on one side of the step. 
Near the front, on the underside of the deflecting step or platform, is secured a 
small lateral arm, which projects within the casing, and is provided with a 
small vertical pillar, to which the horizontal arm, parallel with the step or 
platform, is jointed for insuring the stability to the horizontal lever. The 
outer end of the horizonta! lever carries a vertical rod, to the head of which is 
jointed a second vertical rod working through a guide eye or eyes, and on the 
top of which is placed a small inverted loose metal cup which acts against a 
small gong or bell secured to the inside of the casing; and on one side of this 
upper vertical rod—a little distance below the loose metal cup—is jointed a 
small horizontal beam, which works on a transverse axle, having its bearings 
within a frame containing a train of indice wheels resembling those of an 
ordinary gas meter, and which train of wheels is provided with pointers 
travelling over suitably graduated dials in front of the frame, and in rear of an 
opening in the side of the case, which may be glazed and fitted with a door 
which may be locked to prevent improper access to the apparatus. The shert 
horizontal beam jointed to the vertical reciprocating rod has, at the outer end, 
jointed thereto a pendant pawl, which is slightly weighted at the back, and 
takes into pawl teeth formed on a ratchet wheel on the first motion shaft on 
the train of indice wheels. The platform orstep is kept up, when not weighted 
by the person passing over it, by a buffer or other convenient spring placed 
beneath it, or by means of a draw-spring attached to the side ‘lever on the side 
of the step or platform, and the reverse end of which is connected to a stud-piece 
in the upper portion of the interior of the case which encloses the apparatus. 
The action of the apparatus is as follows:—On the passenger placing his foot 
upon the step or platform the outer edge is slightly deflected, carrying with it 
the side lever, drawing down the vertical rod on its outer end, thus elevating 
the outer end of the lever carrying the loose weighted pawl, which works into 
the ratchet wheel on the first motion shaft of the train of indice wheels, when 
it falls into the recess of the next ratchet tooth. On the step or platform being 
relieved from downward pressure it returns to its normal horizontal position, 
carrying with it the side lever, elevating the vertical rod which causes the 
loose cap on the head thereof to strike the bell or gong, depresses the outer end 
of the lever, and causes the ratchet wheel to revolve to the extent of one tooth, 
which communicates its motion to the train of indice wheels, and advances the 
pointer on the graduated dial to the extent of one division, and thus so on to 
any required number.— Not proceeded with. 
587. J. PICKING and R. BAILEY, Congleton, Cheshire, ‘ Signalling and giving 
alarm on railways.” — Dated \3th February, 1866. 
In carrying out this invention the patentees employ two longitudinal cords, 
chains, or wires extending from end to end of the train—one on each side—and 








the engine or tender—the defi of 
passenger will cause the alarm to be sounded at each end of the train. 


591. J. H. JOHNSON, Lincoln’s-inn-fields, London, ** Construction of roads and 
communicat: 1866. 





streets."—A ion.— Dated 26th February, 1866. 
In carrying out this i jon it is d to form the foundation of the 
road or street by employing a double layer of broken limestone concrete, 


metal of a silicious nature, or obtained from pi ive roc 

hard granite, porphyry, and quartz. To this metal is added sufficient 

or asphalte to cause it to form a solid mass when well rammed down into the 
ini between the ribs above mentioned. 





595. W. P. LE KEUX, Seymour-street, Deptford, and ¥. A. WISHART, Upper 
Lewisham-road, New Cross, ‘* Detonating and light signals for railways.” — 
—Dated 27th February, \866. 

This invention relates to portable signals applicable to railway trains, or for 
use on the line, or on board of ship, or on buildings, or other situations from 
which it may be required to make any display signals, and consists in the use 
of a portable tube intended to be fixed in a railway carriage or other situation, 
or to be held in the hand, such tube containing at one end apparatus or means 
of liberating a spring, so as to impel a hammer or striker at the other end for 
the purpose of exploding a charge to produce sound and igniting chemical 
material for displaying light.— Not proceeded with. 

605. oe. Paston —_ Northampton, “ Construction of street cabs.” —Dated 

t 1 


In performing this invention the inventor builds the cab after the pattern of 
the Hansom so far as the outline is concerned, but he divides it longitudinally 
or makes it double-bodied, so as to leave a free space under the roof of the cab 
to receive the horse, the seats for the passengers being thus on either side 
instead of, as heretofore, behind the horse. The axle is cranked at its ends, 
which ends are fitted with wheels of the ordinary diameter. It is also bent at 
its middle, so as to form an arch over the back of the horse. The cab he 
provides, both at back and front, with shoes a few inches from the ground, the 
former to prevent the horse from rearing and throwing the cab backwards, and 
the latter to prevent the horse fromn falling. This arrangement of cab protects 
the body of the horse from the weather, but leaves his head and legs free for 
action. The invention also comprises certain improvements in harness.—Not 
proceeded with. 

626. *' ne Gateshead-on-Tyne, “ Steering apparatus.” —Dated \st March, 
8 


According to one mode of carrying out this invention the patentee affixes to 
the rudder head a cross-head, disc, or tiller of any ient shape or material. 
and he has a guide or guides of cast iron or other materials, such guides being 
either straight or curved. He prefers to make them of the form of an arc of a 
circle, so placed as to be eccentric to the cross-head disc or tiller. Attached to 
the cross-head disc or tiller will be one or more guide blocks working on the 
said guides, and when the guides are moved they will communicate the required 
motion to the rudder. The guide blocks may be fitted with india-rubber or 
spring buffers to receive any concussion such as that carried by a sea striking 
the rudder. According to another mode of carrying out the invention he sub- 
stitutes for the above-mentioned guides a link or links of iron or other material, 
so placed that one end may describe the arc represented by the guides in the 
former mode. 


635. W. RoGERS, Newport, “ Permanent way of railways.”—Dated 2nd March, 
1866. 
fi to the drawings.—Not 








This invention cannot be described without 
with. 


638. W. CLARK, Chancery-lane, London, “ Steam vessels."—A communication.— 
Dated 2nd March, 1866. 

This invention cannot be described without reference to the drawings. 

614, J. W. FRIEND, Fr tle, South te ts in two-wheeled 
vehicles,” — Dated 3rd March, 1sti6. 

This invention consists in mounting the under carriage or framing (to which 
the body is attached) upon semi-elliptic side springs secured to the axle with 
their ends extending outwards in contact with the lower surface of the under- 
framing, in such manner that the said ends thereof, fitted with friction rovers, 
are caused to work freely within channel bearings cut or formed in the same, 
and arranged so as to expand or slide outwards when actuated by the motion 
of the carriage, stud pins working within slide slots on each side of the channel 
grooves being also employed for confining the ends of the springs in their re- 
acting position upon the friction rollers aforesaid, so that on ascending an 
incline, the body of the cart may be enabled to glide backwards or forwards on 
the ends of the springs to the tull extent of the slots, thereby obtaining, in con- 
connection ‘with a draw bar fixed to the centre of the axle and splinter bar 
of the carriage, and provided with a screw nut for lating and adjusting the 
balance or set of the cart upon the wheels, an easier and more agreeable running 
motion on the road than by the employment of scroll irons and coupling as at 
present. 

651. W. E. NEWTON, Chancery-lane,. London, “ Operating railway carriage 
brakes.” —A communication.— Dated 3rd March, 1866. 

This invention consists, in the First place, in operating railway carriage 
brakes by means of a belt, which is actuated by a pulley on one of the axles ot 
a carriage or engine, and in the Second place in combining therewith a chain or 
chains and connecting-rods. ‘The chain or chains are wound over a series of 
sheaves or pulleys in connection with the brakes on the carriage behind, and in 
such a manner as to effect the breaking or checking of the rear carriage of a 
train first, and the others so on in succession until the front carriage is checked 
The usual mode is to check the front carriage first and the rear carriage last. 
This, as is well-known, causes considerable bumping of the carriages, and con- 
sequently, uncomfortable jostling of the passenger, as well as great wear and 
tear of the carriages anu engine, besides endangering the lives of persons who 
may happen to be on the platforms. But as by the improved plan the rear 
carriage is checked first and the others in succession, to the front carriage, the 
evils q on the bumping are avoided, and the train is checked much 
sooner than in the usual way, and thereby gives additional security to travelling 
and saves much loss of time when many stoppages have to be made. 

679. R. DONALDSON, Lower Belgrave-place, Pimlico, “ Signalling on railway 
trains.”"— Dated 6th March, 1866. 

A ing to this j ion each of the compartments of the carriage is pro- 
vided with a lamp which may, under ordinary circumstances, be used to light 
the interior of the compartment to which it is applied, but in addition to its 
being forméd to light the interior of that compartment, each of such lamps is 
applied so as to be raised in its socket partly above the carriage for the pur- 
pose of its light being seen by and attracting the attention of a guard, driver, 
or others in charge of such train. Each lamp so arranged is held down to act 
under ordinary circumstances to light the interior of a carriage by a catch, and 
it is suspended in its socket so as to be capable of being raised therein by 
springs or weights when the catch is released. The invention also consists in 
placing in the guards’ van and on the engine mirrors or reflectors to reflect 
the light given from the aforesaid lamps when the back of the guard or driver 
is turned away from the lamp.—Not proceeded with, 
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Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

511. J. GREENHALGH, Blackford Bridge, Lancashire, ‘‘ Producing ornamental 
designs in colour upon woollen, silk, cotton, and other fabrics.”—Dated \7th 
February, 1866. 

The object of this invention is a process by which a white or undyed fabric 
may be taken and dyed and otherwise treated so that when finished certain 
parts (according to the required design) will remain free from dye, and of the 
same colour as the fabric before being operated upon, and also to prepare the 
fabric so that the undyed parts may be printed upon in permanent colours to 
produce ornamental effect when required; and the improvements consist in 
first printing upon the white or undyed fabric by means of a printing machine, 
or by hand blocks, so-as to cover and saturate with a solution those parts of 
the fabric to be left white or undyed (according to the required design), the 
solution used being such as will resist and protect the fabric from the action of 
the dye, and is formed of gums, resins, caoutchouc, gutta-percha, shellac, or 
other suitable resins, fats, oils, or thickenings in solution, with alcohols, ethers, 
naphtha, turpentine, wood spirit, methylic alcohol, sulphide of carbon, or any 
other suitable ethereal spirit or solvent, and after printing with such solution, 
the fabric is exposed to the action of the atmosphere to dry. It is afterwards 
passed into a solution of bichloride or nitrochloride of tin, and is then washed 
and afterwards placed in a dye bath and dyed. The dyed fabric is well washed, 
and is afterwards subjected to a hot or cold bath, as may be required, of 
alcohols, ethers, methylic alcohols, naphtha, benzole, turpentine, or other suit- 
able ethereal or volatile oils or liquids, or suitable alkaloids, which bath is for 
the purpose of ving the p ing or isting matter or colour first 
printed upon the fabric; then the fabric is dried and finished in the usual 
manner.— Not proceeded with. 

515. | earns Blackburn, “ Cutting fustians, &c.”—Dated 19th February 


In constructing apparatus for the above purposes the inventor employs a 
horizontal bar of metal or hard wood, supported at each end by a frame, to 
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hanger passes 
at right angles, and which presses against the journal of the roller, so that the 
pressure being evenly distributed on both sides of the roller, acts more equally 
and effectually upon the latter, diminishes the wear and tear thereof, and 
enables them to draw the wool, worsted, silk, mohair, alpaca, or other fibrous 
substance more effectually than when weighted by means of the single hanger 
hitherto employed. 

542. J. SMALLEY, Mellor, near Blackburn, “ Looms for weaving a certain class of 

.”— Dated 2\st February, 1866. 

This invention has for its object the weaving of fabrics where part of the 
warp threads employed are kept straight (as in plain woven fabrics) and part 
are crimped in the act of beating up the weft, the result of such action being a 
fabric partly of plain and partly of puckered stripes, or a fabric where the plain 
stripes are led in the puckered stripes, applicable tor towels, petticoats, 
and various other purposes. The invention consists in driving the beam con- 
taining warp to be crumped, or in unwinding this warp so as to deliver a 
positive and definite length after each pick, or as often as required ; and the 
inventor accomplishes this, both in hand and power looms, by placing the beam 
containing the warp to be crimped so that its surface will rest upon the surface 
of a beam or roller covered with a rough cloth or sand to make it adhere to 
the warp; and he then gears this roller with the taking-up roller or motion of 
the loom, so that every time the cloth is taken up a fixed length of warp will 
be unwound, the warp forming the plain part of the fabric being held back by 
friction in the usual manner. He arranges the gearing between the taking-up 
motion and the letting-off motion with change wheels or other means, so 
that the quantity of warp let off for each pick can be varied at pleasure 
to  . either a greater or less degree of pucker in the fabric.—WNot proceeded 
with, 

546. M. and J. ROBINSON, Accrington, and 
** Reeds used in looms for weaving.” —Dated 22nd September, 166. 

In carrying out this invention the patentee makes the dents of the reed from 
a continuous wire by it either by hand or power, similar to the 
ordinary expanding and contracting reeds or combs. They then thread each 
end of the dents into one or more spiral springs, instead of pitch bands, and 
pass ‘straight horizontal wires or rods of partly circular section through the 
springs, for preventing the dents from coming out of the springs, and afterwards 
place the ends of the dents with their springs and wires in metal tubes, each 
having flanges, forming a groove for the dents to pass through, and to both 
ends of the tubes they fix broad dents for keeping the tubes and reed together, 
and they apply this system of threading the ends of the dents into spiral springs, 
the reeds in which the dents are formed of separate pieces of wire. 

501. J. H. WHITEHEAD, Saddleworth, Yorkshire, “ Manufacture of endless 

cloths.”"— Dated \6th February, 1866. 

A ding to this invention the patentee employs cloths of cotton, linen, or 
vegetable fibre woven in such manner that the warp is buried, the weft being 
as much as possible kept in the surface of the fabric; and he makes the joint 
for rendering each cloth endless by bringing together its ends from which the 
warp threads project, the weft thread having been removed for a short 
distance. He draws th¢ said warp threads into the opposite ends of the fabrics 
by means of a needle or otherwise, and the warps are secured by tying each 
separate warp thread together in various parts, thick warp threads being used, 
each composed of several Smaller ones, which are tied separately in order to 
make the knots snialler and less objectionable. After the ends are thus 
secured, the weft threads are drawn over the knots (by the aid of a pointed 
piece of wire or needle) in order to cover the same. After the goods are 
spliced or made endless by uniting the ends in this manner, he puts the goods 
in a tulling stock with a weak solution of soap and water for about half an 
hour, and then washes them with water in the same stock in order to shrink 
them, so that they may not shrink when set to work. He then dries them 
on heated cylinders in the usual way. 

551. N. LEGENDRE, Calais, France, “‘ Manufacture of lace, gauze, net, &c.”— 

Dated 22nd Fi ‘ § 

The object of this invention is to produce on the ordinary lace or bobbin net 
machine a fabric of a new kind.: The fabric produced is of a light gauze-like 
or gossamer texture, sufficiently transparent to be used for veils, and yet 
having a sufficiently solid appearance to be used for the skirts of dresses. 
This object is effected by introducing into an ordinary lace or bobbin net 

hine a 1 'y or additional warp, the threads of which will be 
woven into the lace fabric.—WNot proceeded with. 
555. J. PASS, “ Manufacture of elastic reeds and combs for weaving, &c.”—Dated 
23rd February, 1866. 

This invention consists in filling the interior of the usual hollow ribs now 
employed for holding the dents or hollow made of lead, or other soft metal, or 
of gutta percha or other yielding with vulcanised india-rubber, or 
other suitable elastic substance, instead of cement or other material as now 
customary, by which means the desired elasticity is given to the dents.—Not 
proceeded with, 

559. U. TONGUE, Wakefield, ‘‘ Machinery for preparing fibrous materials for 
combing or spinning.’ — Dated 23rd February, 1866. 

The First part of this invention relates to an improved arrangement of 
machinery for opening, straightening, and preparing fibrous materials for 
combing or spinning. The patentee finds it desirable so to arrange and 
construct machinery for this purpose that, in place of the gills or heckles 
travelling through the fibrous material, as above described, the gills or heckies 
shall be divided into short series, so that, after the feeding rollers or instru- 
ments have drawn the fibrous material a short distance through the heckles, 
one or more of each of the series of heckles may fall out of the fibrous material, 
travel towards the feed rollers, while the upper set of gills travel forward, so as to 
allow the gills or heckles to rise again, a brush at the same time pressing the 
fibrous material into the gills. After the heckles have been removed from the 
fibrous material the feeding rollers or instruments are caused to move forward with 
the gills or heckles, and as soon as the gills or heckles are raised again, the 
toliers and heckles separate, thus causing the fibrous material to be opened, 
straightened, and prepared suitably for being afterwards combed or spun. The 
fibrous material is thus carried towards a pair of delivering rollers or instru- 
ments, by means of which it is d from the hi The feed rollers 
are thus caused to feed a small portion of the material forward, so that each 
time the material is drawn through the heckles a fresh portion of fibrous 
material is operated upon in addition to that already under operation. The 
Second part of the invention consists in so arranging the ordinary screw gill 
preparer that a series of bars placed between each row of teeth of the heckles 
is caused to rise at intervals so as to lift the material out of such heckles, the 
material being afterwards pressed into the teeth of the gills or heckles by 
means of a brush, the drawing or combing action of the gills or heckles being 
suspended while the material is lifted out of the heckles. 


568. G. E. DONISTHORPE, ‘‘ Machinery for combing wool, &c.”—Dated 23rd 
F 1866 


A . 
This invention relates principally to that ription of ng in 
which the ends of the slivers to be combed are arranged around the circum- 
ference of a circular comb with which other smaller circular combs work, and 
which is arranged in such manner that the ends of the slivers are in succession 
laid into the teeth of the large and small combs at the point where they meet 
together, and are combed out by the combs revolving and so separating the one 
from the other. In this description of combing machine, as the combs can 
only meet together at one point, there must always be a small space een 
the combs on each side of this point, and when the fibre is laid into the teeth of 
the two combs, any knots in the fibre which pass down into this space escape 
being combed out. To obviate this the patentee now combines with the smaller 
combs, movable segments, carrying comb teeth, which come on the exterior of 
the teeth of these combs; the teeth of each segment are set so that they may 
fill in the space between the two combs on one side of the point at which the 
combs meet, and the segments are actuated in such manner that, as by the 
revolution of the combs they are brought round to the point where the fibre is 
laid across the teeth of the combs, they descend in succession, so that their 
teeth pass into the fibre which lies across the space above mentioned, and the 
segments remain down in this position until after they have been, by the 
revolution of the combs, carried past the point at which the clean fringe of fibre 
projecting out from them has been drawn off by the drawing rollers; the 
ts then rise before they come round to the point at which fibre is fed 

into the combs. : 
570. C. MATHER, Manchester, “ Machinery for washing yarns.”—Dated 28rd 

February, 1866. 

For this purpose a frame is employed, to which a to-and-fro motion is given ; 
this frame carries a number of rollers, divided, by into two sets, one 





W. SMITH, Oswaldtwistle, Lancashire, 
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on each side of the frame. The hanks are placed over these rollers, and hanging 
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572. W. T. and J. ea of healds 
and reeds or combs, &c.”—Dated 24th 
In manufacturing healds according to this in 
with twice as many bobbins or Mad 
yarn 


577: J. canny Ya Rochdale, “‘ Machines for washing wool, &c."—Dated 


February, 3 
This invention cannot be described without reference to the drawings. 
588. J. M. JENNINGS, Cork, Ireland, * of flax, hemp, China grass, 
jute, &c.”—Dated wth February, 1866. 

This i tially, in soaking flax, hemp, China grass, jute, 
and other fibrous substances, in soap and water at a temperature of from 90 deg. 
to 212 deg., the proportions being about two ounces of soap to one quart of 
water, and subsequently passing the said fibrous substances between smooth 
metal rollers. The fibrous materials may be three or four times washed und 
rolled. 

589. C. E. TREADWIN, Exeter, “ Manufacture of certain kinds of lace."— 
Dated 26th February, \»66. 

The patentee claims the application of the ordinary pillow-weaving process, 
or any mere modification of the same, to the manufacture of the particular 
kind or kinds of antique laces known as point d’Alencon, point de Venise, and 
some kinds of Brussels lace which have been heretofore produced by neetle- 
work, 

596. W. ALLANSON and R. LOWE, Preston, Lancashire, ‘ Shuttles for wearing.” 
— Dated 27th February, 1866. 

This invention cunsists, First, in the employment of a float detector, by means 
of which the weft is broken, causing the stoppage of the loom whenever a 
float is being formed in the shed; and, Secondly, in the employment of a bolt 
instead of the usual pin for the firm holding and proper steadying of the skewer, 
and for preventing the wear and tear consequent upon the necessary uent 
changing of the pin and skewer as at present used.— Not proceeded with. 





614. J. B. Bootu, Preston, Lancashire, “ Flyers used in Jor pre- 
paring, spinning, or doubling cotton, wool, flax, silk, &c.”— doth 
February, 1866. 


The patentee claims, First, the system of manufacturing flyers having 
tubular legs by making the sockets and legs separately, and afterwards 
uniting them together without welding. Secondly, the construction of the 
tubular legs of flyers out of sheet metal separate from the socket, as distin- 
guished from the mode of casting, forging, or drawing out such legs. Thirdly, 
the system of manufacturing flyers having solid legs by making the sockets 
and legs separately, and afterwards uniting them together, all as deacribed. 
643. R. WALKER. Glasgow, “ Apparatus for calendering, mangling, or finishing.” 

—Dated 3rd March, \866. ; 

This invention cannot be described without to the d 


656. C, G. HILL, Nottingham, ‘* Ornamenting lace fabrics."—Dated 3rd March, 
1866. 


This invention consists in caus!ng to adhere to or on a breadth of lace, a 
series of width of edgings, lines of chenille cords, twists, gimps, silk, cotton, or 
other ornamenting materials, in such relative position to each other that the 
series will, when the two edges of the breadth have been folded towards each 
other, show various patterns on one or both sides of each fold, or ou the edge 
or edges of each told of the rial. The hinery or apparatus which 
the inventor employs to cause the ornamenting materials to adhere is a goffer- 
ing machine, or a crimping machine, or pressing rollers aud guides.— Not pro- 


659, M. A. F. MENNONS, Southampton-buildings, Chancery-lane, , Lonidon, 
‘* Converting the fibrous residues of certain plants énto filaments suitable for 
the manufacture of textile fabrics, paper pulps, &c.”—A commpunication.— 
Dated Sth March, 1866. : 

For the purposes ot this invention the roots and other fibrous residues of the 
ordinary hackling, combing, cardin., or spinning processes, are first submitted 
to the action of any suitable devilling or opening machinery, from which they 
issue in regular filaments. The product thus obtained is then cleansed by a lye 
composed of about equal parts of ox gall and refractory clay, follow: d in some 
cases by an acidulated bath, and being finally bleached by the‘sction of any 
suitable chloride, is washed and dried fur use.—Not proceeded with. 


672. A. V. NEWTON, Chancery-lane, London, “ Bleaching.”—A 
—Dated 5th March, 1866. 

The fibre or fabric to be bleached is, according to this invention, first washed 
in the following solution to deprive it of all dirt and greaxe:—To about thirty- 
six gallons of water the inventor adds of potash or caustic soda, say 10 Ib., 
and of chloride of sodium (salt), 31b., or an equivalent amount of ox gall. He 
boils the stock or fibre in the liquid for about thirty minutes, and then expresses 
the liquid and saves it for repeated use. Afterwards he washes the stock or 
fibre in clean or pure water. The bleaching is effected as follows :—To thirty- 
six gallons of wuter he adds of chloride of lime about 15 1b., and of sulphuric 
acid 18cz. The acid is to be added gradually. The bleaching liquid is to be 
well stirred, and the cleansed stock or fibre placed therein in small quantities 
at a time, 4 twenty pounds of the stock or fibre being kept sutmerged.— Not 

with. 
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674. G. HAWORTH, T. PARRINGTON, and W. HUDSON, Preston, Lancashire, 
** Composition or preparation for sizing cotton, linen, or woollen yarns, &c.” 
—Dated 6th March, 1866. 

The ordinary composition or preparation for sizing purpeses consists of a 
mixture of flour, water, tallow and soft soap after it has been fermented. The 
present invention consists in the addition to these ingredients, but used in 
somewhat different proportions, of a portion of caustic soda, or caustic potash, 
but the same is not to be applied unless and until the flow has gone through the 


process of fermentation. 
and apparatus for wind- 


676. J. BROADBENT, Salford, Lancashire, “ Me 
ing and reeling yarns.” — Dated 6th March, 1»66, 
In performing this invention the patentee applies an endless band running in 
a trough extending the whole length of the winding or reeling machine ; this 
band is moved slowly by means of a worm and wheel, or other suitable gearing, 
applied to one of the pulleys over which the band passes. As fast as the yarn 
is unwound from the bobbins, the empty bobbins are placed on the endless band, 
which delivers them into the receptacle above referred to. The same apparatus 
may be employed to collect the full bobbins. F 
686. A. BARKER, Westminster-chambers, Victoria-street, London, “‘ Manufacture 
of w ." Dated sth March, 1866. 
This invention cons:sts in combining the fibres of silk with the fibres of cotton 
in the manufacture of wadding. 


Class 4—AGRICULTURE. 
Including Agricultural Boos on Implements, Flour 
gs 


695. E. and H. ROBERTS, Denshanger, Northampton, “ Mills for grinding wheat 
and other grain.” — Dated 7th March, 1866, ” 

This invention relates to grinding mills which reduce the grain by means of 
iron disc plates as grinding surfaces, which disc plates are disposed in a vertical 
position, the one being a fixture in the ‘frame or casing, while the other is 

donah 1 axis carried by suitable bearings. and forced up ut one 
end by a set screw and band wheel. On:the end of the shaft is placed a rigger 
or pulley, by which the shaft and runner are driven ; this rigger has a trumpet- 
mouth centre piece, and is furnished with vanes or blades which, by the rota- 
tion of the shaft, cause air to be drawn and forced towards the centre, and up a 
channel in the shaft. The feed takes place through the eye or centre of the 
stationary grinding surface, at which point a screw is formed on the shaft; 








761. J. W. Yates, Birmingham, “ Spades, shovels, forks, &c.”—Dated lath 
March, 1866, 


‘The patentee claims making the principal part of the handles of tubes of an 
elliptical figure in cross section, or of tubes which, in cross section, are larger 
in one direction than in the other, the said elliptical or other tubes being so 
applied to the blade of the implement or tool that their larger diameter is 
situated in a p'ane «t right angles to that of the said blade, whereby the 
greatest strength is secured in direction in which the greatest strain is 
exeried in using the implement or tool. Also making the said heaus of a 
—ps of metal, constructed and connected to the edge uf the blade, as 





Class 5—BUILDING. 
Including Fiaed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
741. S. JAKINS, Morntngton-road, “ Preventing the smoking of chimneys and 
flues.” — Dated 12th March, 1366, bh 

For the purposes of this invention atmospheric tubular pipes are placed in 
the chimney fiue or tall-boy, each pipe being an air receiver of a funnel or bell- 
mouth piece, the said pipes being used in such a number as. may be required. 
Such pipes may be made of zine or copp:T plate, or of other metalic substance, 
the mouth-piece of such pipes opening outwards, and being at the en: or 
bottom of such pipes so opening on the outside of .the flue or tall boy. The 
mouth-piece of euch pipe i+ to be from six to eight inches in diameter, and the 
diameter at the top of each pipe is to be one inch in diamerer, and such pipes 
are to be of such lengths as may be required. Each pipe 1 to be placed inside 
of the flue or tall-boy, and near the side thereof, and such pipes must be placed 
six or eight inches from the top of the tlue or tall-boy. ach pipe is to be a 
litile bent or inclined inwards at the top or small end, so that the air running 
up the pi; es may be discharged towards the middle or ceutre of the flue or tall- 
boy.— Not proceeded with, 

745. J. H. MULLIN, Liverpool, ** Sliding shutters for shop and other windows.” — 
Dated 12th March, 1866, 

One of the main objects of this invention is to divide the shatters into two 
or more purts, instead of constructing them to extend from one side of the 
window to the other, whereby the whole mass has to be moved at once. To 
apply this invention to, say, a shop window of considerable width, recesses are 
made below the ground line to receive the vertical slidimg shutters, which 
tun in vertical metal guides extend:ng to or near to the buttom of the chambers 
or recesees in which they descend when out of nse, and which may be attached 
to the tront of the vertical sash bars of the window; or, where no sash bars are 
used, the vertical guide in front of the window may be made movable, so that 
they can be taken away when the shutters are not in use, - Not proceeded with. 
746. C. LINFORD, Leicester, “ Apparatus for paring, burnishing, polishing, or 

otherwise finishing articles made of leather.’ — Dated \2th March, \»66. 

This apparatus consists of a cylinder or drum of wood or iron, or other 
suitable material, made to revolve rapidly ; or a block or board may be used to 
which a rapidly reciprocating motion may be given in particular cases, or to 
suit particular work. On the periphery of this cylinder, in the surface of the 
block or board, the inventor affixes, by sc.ews or in grooves, or by other means 
sharp knives,-files, burnishers. or such other articles as the nature of the work 
to be done may require. An adjustable guide is also attached to gauge the 
articles shall cut. - Not 


depth to which the knives, files, burnishers, or other 

proceeded with, 

767. E W. BONNETT, Deptford, “ Revolving shutters or blinds.”—Dated 14th 
March, 1866 


In the specification of previows letters patent, dated 12th April, 1862 
(No. 1054), it was proposed that the laths of revolving shutters shoulda be capabie 
of movement so that such might be used as Veneti -n blinds, or as Louvre boards, 
and the present improvements relate to arranging and operating such descrip- 
tion of shutters and blinds, so as to obtain simpiicity and y of notion 

bined with y i For these purposes the laths to be 
capable of the desired movement are connected as heretofore, or otherwise, at 
their upper surfaces or edges to hinges or chains, and at or towards their lower 
edges they are connected together by links, bands, or chains, so that a move- 
ment of one of them to an inclined direction will cause a corresponding 
inclined movement to those below or connected, or to all of them so connected 
when the connection at or towards their lower edges is by rigid links. In 
order to produce this simultaneous inclined movement of a series of laths, the 
groove in which the shutter or blinu slides is first opened by the turning back 
of a part thereof, as explained in the said former specification or otherwise ; or 
it may be by a sliding of such part of the groove, and then by leverage acting 
on pivots or otherwise on one of the laths to incline it, when those Lelow or 
others of them will be raised. The laths may be fiat, curvilinear, rectilinear, 
or interlocking, as desired, and may be made of wood or metal. 
784. E. TONKS, Birmingham, *‘ C ts and other stays.” ~ Dated \6th March, 

1866 


The patentee claims making the sliding bar or arm of the stay with inclined 
sides, or of a wedge shape in cross section, and making the opening in the 
staple or hollow bracket through which the said bar slides alxo with inclined 
sides, or of a wedge shape, substantially as described, whereby the adjusting 
and fastening of the stay are effected in a simple and efficient manner, and the 
use of the ordinary teeth racks and pin holes with. 











Class 6.—FIRE-ARMSB. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
1 Pall Mall, London, “ Breech-loading fire-arms.”— Dated 9th 


One of these improvements relates to the mode of actuating the pin which 
strikes and explodes the cartridge. The inventor forms upon the head of such 
striking pin a shoulder or cam surface, against which a stad upon the cock is 
made to bear, so as to draw back the pin in the act of cocking the gun. The 
cock is also provided with a shoulder, which in firing strikes against the end of 
the pin, and thus drives it forward in order to explode the cartridge. In order 
to guide the striking pin in its motion a groove is formed either in the lock- 
plate or in a piece fixed to the breech, in which groove the striking p'n slides. 
Another part of the invention consists of an improved arrangement for 
removing the cartridge case frum breech-loading fire-arms with hinged barrels. 
For this purpose the inventor fixes upon the axle pin upon which the barrelg 
move a cam or eccentric socket, which is so formed as to bear upon the end of 
the extractor and cause It to protrude from the rear end of the barrels as these 
fall forward.— Not , ree with. 

722. T. RESTELL, Palace-square, Norwood, “ Improvements in breech-loading 
arms and in cartridges to be used therewith.” — Dated 9th March, 1866. 

This invention relates, First, to improvements on a former patent of the 
year 1864 (No. 2855), in the specification of which the tee described a 
mode of converting his 1 into a According 
to the present in on he forms a breech plug and 
(which serves as a Guide) upon its under side. This 
square, or of any “other convenient shape, and by its use he is eriabled 


P with a chamb or tocech bus Gs, eo ping 
h fore been deemed necessary in the 
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this screw has the effect of carrying the grain forward and i ducing it 
between the grinding surfaces. A series of small apertures is perforated at this 
point (in the screw) to the air channel of the shaft, allowing the air to escape, 
which, with the grain, passes through between the grinding surfaces and keeps 
them cool. A feeder is disposed between the supply hopper and the screw on 
the shaft before described, which feeder is driven by a strap and regulates the 
feed as required. The grinding discs have cutting teeth or surfaces similar to 
the cutting of ordinary burr stones, suck surfaces being of chilled cast iron.— 
Not proceeded with. . 
710. W. Russ, Brentwood, and T. W. WEDLAKE. Hornchurch, Esser, “ Appa- 
ratus for distributing water and liquid manure.” -- Dated 8th March, 186. 
This invention relates toa patent dated 12th January, 1865 (No. 100). 
In order to keep the openings clear in the distributing pipe of this apparatus. 
and thereby to engmre a continuous regular discharge from that pipe, the 
inventors adopt the following contrivance: —Throughout the whole length of 
the distributing pipe, and at regular intervals, they cut slots in the direction of 
the pipe’s length, in which they insert brass tongues which are carried by a 





sliding bar operated by a crank, cam, or eccentric. By this means the tongues - 


and constitutes thé principal difficulty of their manufacture 
muzzie-loader. By the 


bolt, which, when driven-home, 


a transverse 
at the same time propels the needle and 


not only locks the breech plug, but 

causes it to pi.rce and ignite the 

760. E. RUSS and I, and E, HAMMOND, Winchester, “ Fire-arms.”—Dated 14th 
March, | . P ' 


end of a barrelor pia 
hereinafter described. The inventors hinge the solid 


or cut in the forward end of the metal plate. 


7 


| of which the bottom or lower part consists 
| required shape, forming part of the vessel, to which the plating of the vessel or 





and at the same time secured by tie cam vi lug, wit uu woe dat 
before described.— Not proceeded with. 
766. 8. 8. MERRIAM, Springfield, Massachasetts, U.S.,“ Submarine and torpedo 
boat "—Dated \4th March, 1866. * 
This invention consists in the combination of a vessel for submarine purposes, 
ofa heavy cast iron bed-plave of the 


is attached, the said bed-plate containing the neces- 
sary tanks for the water ballast. Further, in an arrangement of 
chal: 





£ 


closed perfectly air-tight to en 
the necessity of filling the whole of the working 
Se aay wee pressure of 


789. D . H JONSON, Lincoln's-inn fields, London, “ Breech-loading — 
communication. — Dated 


This invention relates to breech loading fire-arms known as Sharpe's rifle 
and has reference to a former patent dated 11th November, 1452 (No, 712), and 
among other features. comprises the following :—In carrying out the mvention 
the frame of the fire-arm has an opening made therein for the 
vertically-s iding breech piece and the bore of the barre! is recesse! at its rear 
end so as to receive the flange of the metal-cased again«t the ni! of 
which the face of the breech piece is arranged to slide A semicircular foowe 
or channel is formed in the upper end of the sliding breech-piece, which, wien 
the breech-piece is drawn down or opened, forms a continuation of a m lar 
channel in the top of the frame, both channels being then in a line wi.h che 
bore of the barrel. 





trigger guard ; it is hang to a pin passing 
transversely through the frame near its under side, and on this pin is 
loosely a vertical arm, provided on its boss with a shoulder or notch, into or 
against which the end of a spring plate secured to the lever engages when the 
said lever has been moved forward a certain dixtance. This has the effect of 
causing the arm to turn on its axis, and in duing go it pushes back a spring 
slide, which is provided with a notched projection engaging into the flange of 
the metal case of the cartridge, and thereby with iraws it from the barrel, the 
breech-picce having been already opened by the of the 
lever. By continuing the forward movement of this lever the end of 
spring plate is caused to slide along a curved or inclined portion of the 
and is thereby thrown off or released trom the shoulder or notch, whereupon 
the arm ts forced back again to its original position by the spring slide in readiness 
for the insertion of the next cartridge. 
790. E, R. WETHERED, Belfast, “ Indicating the shot mark on a target at ball 
practice,”—Dated \7th March, \s66, 

This invention consists in the method of pointing out or indicating from a 
distan -e any required spot on a target without requiring the marker tu expose 
himself to danger by approaching the target. The indication is afforded by a 
coloured dise of a metallic, wooden, or other suitavie material, and of any form, 
which 1s suspended and guided by means of ropes, cores, or wires carried yn or 
over uprights or arms, either sep hed to, or fixed upon the 
target, so as to be raised or lowere! as required, and thus moved over the 
tace of the target until it covers or indicates the point struck by the bali, 


806. T. G. SYLVEN, Bedford-street, Strand, London, “ Breech-loading guns."— 
Dated \9th March, 1866. 

This invention applies to that class of gun now commonly known as “ drop 
down” barrel guns, and con~ists, principally, of an arrangement for striking 
and explding the cap in the central fire cartridges. In the centre of the 
breech block, immediately opposite to the position occupied by the cap when 
the cartridge is in its place, the patentee drills or forms a hole, in which is 
plaved the pin for striking the cap, the pin opie Savetaeet from the front by 
means of a screw disc, This pin is capable of ing @ short d:stance horizon- 
tally, or in a line with the axis of the barrel, and is held back so that its 
forward end is flush with or slightly behind the face of the breech-block by 
means of a spring, excepting In the descent of the Lammer, when it is sud.tenly 
thrown forw with a force saflicient to explode the cap by the folluwing 
means ;— At the back of this hole, and in connectiou with it, the paten ee 
a square hole in a perpendicular direction, in which he places a pin or drifi, the 
lower end of which forms @ wedge, and acts against the rear end of the striking 
pin. The hammer on its descent strikes on the top of the square pin, and the 
wedge-shaped lower end of the latter drives the striking pin f rwards. In 
some instances he prefers to dispense with the spring for withdrawing the 
striking pin, the latter being pushed backwards by the res end of the cart- 
ridge on closing the breech. In this instance the position of the square pin will 
always indicate the presence or absence of a cartridue in either barrel, or in 
both, when the breech is closed. The square pin is held in its place by means 
of a small screw. the end of which works in a slot in the back of the pin. On 
taking out this screw the pin may be removed. By these means the striking 
pin «cts in a line with the axis of the barrel and thus gives a direct blow 
to the cap, at the same time that the ordinary hammer and lock are used. 

822. A. R. BURR, Hales Owen, Worcester, “ Manufacture of gun and pistol 
barreis.” — Dated 26th March, 1866. 

This invention consists, First, in manufacturing gun and pistol barrels by 
coiling up small or narrow rods of a suitable quality of gun iron into a helical 
shape, and then at a welding heat coi the whole together by end 

ressure or percussion, 80 as to form a rough tube or gun barrel mould. The 

nventor rolls out and elongates the said tube or barrel mould to the 
required by means of an ordinary pair of gun barrel rolls, using a mandril 
supporting the barrel internally during the rolling process; «r the mould may 
be elongated and shaped by the machinery hereinafter described. The inven- 
tion consists, , in manufacturing twisted or plain gun and piston 
barrels by elongating partially formed barrels or moulds by the action of a 
machine , essentially, of three rolls rotating in the same direction. 
The said rolls are about four or five inches in diameter, and ahout the same 
length. Two of the said rolls are in the same horizontal plane, a d the third 
is in a higher horizontal plane, and equidistant from each of the lower rolls, 
Lines joining the ends of the axes of the rolls form an equilateral triangle. 
The gun barrel mould to be operated upon is placed in the space between the 
three rolls, and subjected to pressure by the rolls being brought nearer together 
by screws. The rolls may be slightly conical and their leading edges removed, 
which arrangements enable the rolls to put a gracua/ly increasing pressure 
upon the gun barre) mould. One or more of the 1«lis may be scored helically 
to and in drawing in the gun barrel mould, which mvuli, by repeated heating 
and the action of the machine, will be brought to tre required shape. The 
invention consists, Thirdly, of a machine for twisting the bars of gun iron for 
best gun barrels as the strands of a rope are twisted The m :chine con- 
sists of a small pinion wheel having a hollow axis, through which the tron to 
be twisted is drawn, and also of a rack and pinion for drawing iron through 
as it is twisted, the whole being connected together by suitable gearing for 
varying the speeds and degrees of twist, and fixed upon an iron frame or bed, 
The bar of heated iron being put through the hollow axis is held ast by a 
clamp in the rack; or, motion being given to the machine, the bar is rapidly 
turned round on its axis while it is slowly drawn through by the rack.—WNot 
proceeded with. 
826. Captain H. J. ALDERSON, R.A., Shoeburyness,‘' Hollow projectiles."—Dated 
20th March, 1866 


1866. 
The hollow projectiles which form the subject of this invention are to be 
made of steel or other suitable material properly hardened, and are to consist 


i 





ie 





the 

or and i in a disc or plate to form a head, so that, when the 

barrel is fitted to the body, the lower end of the helical spring presses on the 
plate and keeps the plug or stopper down to the bottom of the barrel. But 











THE ENGINEER, 








829. J. DENNIS, Stamford-street, London, 

Phis invention consists of a new and improved save-all grid:ron ; it is made 
of sheet iron, block tin, cast iron, or any suitable metal, and can be gal 
or enamelled ; the bars can be ¢ on two different plans having the same 

one sloping downward from the tre and the other horizontal. The 


by the continuation of the cross-piece which forms the ridge or centre between 
the two inclinations.— Not proceeded with. 
830, Commander F. P. WARREN, R.N., East-court, Cosham, Hants, “ Frying 
pans.” —Dated 20th March, 1866, 
This invention consists in forming the bottoms or cooking surfaces of frying 
pans, or similar utensils, with corrugations, or otherwise, in such manuer as 
to form therein grooves, depressions, or Pe Mn ~ oa with each 
othet either by a groove, depression, or channel surrounding the whole, and 
coromunicating with each of the other grooves, depressions, or channels, or by 
means of transverse grooves, depressions, or channels, or in such other manner 
as may be convenient, 





Class 8—CHEMICAL. 
Including Special Parse and eas Preparations, Fuel 
and Lighting Materials, and Preservation of Food, 


Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 7 
625. J. bg Ny Limefield, Midlothian, “ Distilling coals, shales, £c.”—Dated \st 


March, 1 

This invention consists in the employment of a retort, placed either horizon- 
tally or at an angle, so constructed that it may be made to revolve, and 
containing a screw or spiral, the revolution causing the materials placed at the 
end of the retort to be guided or conveyed through it by the screw or spiral, 
whilst the retort being heated effects the distillation of the materials. The 
retort or distillatory apparatus may be constructed of iron or other suitable 
material supplied with suitable exit pipes, through which the volatile products 
of distillation pass off, in order that such volatile products may be collected 
and utilised. 
627. W. WELDON, Highgate, “ Obtaining soda from common salt.”"—Dated 1st 

March, 1866, 


This invention consists in obtaining soda from ae * salt by decomposing 
chloride of sodium in solution in cold water by means of the bicarbonate of any 
metal whose chloride in aqueous solution is not decomposed in the cold by bicar- 
bonate of sodium. 

628, W. WELDON, gate, “ Manufacture of soda from cotitiion salt.”— Dated 
ist March, 1866. 
th the 


Class 9.—ELECTRICITY. 


Ineludi eante $y Magnetic, and Electro-magnetic 
ws Electrical Apparatus, Galvanic Batteries, & 


662. J. CREAM, JP sager tere» City-road, eee in toate BY 


Agperatnt, 


'— Dated 5th March, 1866. 
ph sy ocr Sone 7 to set in action 
the elements or parts of a galvanic battery, and thereby form a current by 
which the alarm is set in motion.— Not proceeded with. 
670. G. L. LECLANCHE, Paris, “ Piles for generating electricity."—Dated 5th 
March, 1866 


First, constructing galvanic or electric piles in the 


said salts = —s soluble, such, foi instance, as the hydrochlorate of 
ammonia, o the same 
Secondly, although for the purposes pony mentioned he prefers to use the car- 
bonate of copper, or the other salts of insoluble or but slightly soluble, 
he claims also the use, for the purpose of the invention, of the chlorides, sul- 

phates, basic sulphates, oxy-chlorides, and even oxide of copper, which can 
give excellent petro all as described, 


Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
604. J. M. EDEN, King's Bench-walk, Temple, London, ‘* Apparatus for holding 
and driving cutting and other tools.”—Dated 27th February, 1866. 

This invention consists of an apparatus for holding and actuating such tools 
as require a reciprocating action to be given to them, at the same time that they 
are capable of being moved from place to place, and caused to act in almost any 
direction, such, for instance, as chisels for cutting stone, marble, or other 
similar materials, and hammers or tools for closing rivets. The apparatuscon- 
sists, —— of a small cylinder furnished with handles, by which it is 
held and directed, and provided with a flexible pipe in connection with a steam 
boiler or reservoir of compressed air or gas. The interior of the cylinder is 
fitted with a piston, the =A of which passes out through glands or stuffing- 
boxes in both ends of the cylinder, and one end of this rod carries or forms the 
socket in which the chisel or other tool to be actuated is fixed. The other end 
of the piston rod alternately compresses and liberates two spiral springs, which 
impart motion to the valve rod in such @ way as to admit the steam alternately 
at each side of the piston. The apparatus is held in the two hands by means 
of the handles, and the steam or compressed air being turned on, a rapid recipro- 
cating motion is imparted to the piston rod, and, consequently, to the tool, whieh 
may be directed to any part of the work, and held in almost any position.—. 


609. J. Hick, Bolton, Lancashire,“ An ats ip for fastening leather or 
other tips to billiard cues.”—Dated 28th February, 1866. 

This improved clip is intended to press wand hold the tip firmly against theend 
of the cue whilst the glue or cement used for fixing the tip is setting. ‘The clip, 
which the patentee prefers to construct of wood, consists of a bush sleeve or 
tube of a bore to allow of its fitting loosely over the tip end of the cue. The 
clip may be closed at one end, so as to form a hilt for the tip to bear against ; 
or the bore may extend right through the clip, in which case the butt-end is 
fitted with a screw, by which the necessary pressure is apptied to the tip. In 
order to make it act as a clip the tube is divided longitudinally into two, three, 
or more parts or segments, by means of slots cut through the sides in a direction 
towards the centre, and extending nearly the whole length of the clip. Exter- 
nally the whole or a portion of the clip is made taper, and a sliding hoop or 
collar fitted in the taper part. 

611. R. A. BROOMAN, Fleet-street, London, “ Casting metals.”"—A communica- 
tion.— Dated 28th February, 1866. 

In casting in sand the mouid after every casting requires to be re-formed. 
Now the First part of this invention consists in the employment exclusively of 
cast iron moulds having one or more cavities of the desired configuration, into 
which the metal is run without any intervention of sand. The moulds are in 
two parts, but in order to prevent the rupture of the articie which is being cast, 
owing to the contraction of the metal, the inventor lifts the upper mould box 

ly after the running in of the metal; the contraction then takes 








In manufacturing soda from common salt according to this i 
exsential feature consists in poy Saemaediane production of fluoride of sodium. 


¢ of soda from common salt.”—Dated 
"Ist March, 1866. 


In performing this invention the inventor first decomposes chloride of sodium 
(instead of by ae acid, as In the process at present in general use) by 
oxalic acid; he then decomposes the resulting oxalate of sodium with either 
the oxide, hydrate, or carbonate of calcium, or the oxide, hydrate, or 
carbonate of any other metal which forms with oxalic acid a compound 
sufficiently insoluble in water to permit of the oxide, hydrate, or carbo- 
nate of such metal separating oxalic acid from an aquéous solution hd 
oxalate of sodium when treated therewith by ebullition or otherwise, and 
finally recovers the oxalic acid from the insoluble or but sparingly phn 
oxalate thus obtained by treating the said insoluble or but h sr» gl soluble 
oxalate with sulphuric acid, or any other suitable re-agent-—Not proceeded 


with. 
642, V, LARNAUDES, Paris, ‘‘ Disinfecting and preserving fluid for the cure of 
disease among 
(for although a final 


cattle, de. "—Dated 3rd March, 1866, | 
This invention, thi 


e p 
specification has been lodged the invention is not Gaoetied therein), consists in 
producing a disinfecting and preserving fluid for the cure of disease among 
cattle by combining with 1001b, of water 26 1b. of sulphate of zinc and 8 oz. of 
sulphate of copper. 

660, J. x. anes, Birmépgham, “ Manufacture of phosphorus.”— Dated 15th 
March, \ 

The object of this invention is to improve the manufacture of phosphorus by 
srepering it from hosphous acid, or acid i phosphate of lime, intimately mixed 
with c matter y woody fibre or ligneous tissue 
in contact with aoa said phosphoric acii or acid “phosphate of lime.— Not pro- 
ceeded with, 

663. W. A. VEREL, Haugh, Stirlingshire, “ ee a distilling petroleum 
and the oils obtained from coal, shale, &c.”—Dated 5th March, 1866 1806, 

This invention consists in the introduction within an ordinary still of an 
internal cup or vessel, into which the oil for distillation, and the superheated 
steam or air which the patentee finds it i to employ in ‘he distilling 

operation, are employed, and by acting only upon a small body of oil at a time, 
which, as it distils over, is replaced by fresh oil, the process may be continued 
for a long time without interruption. The sueniion of the diferent products 
into spirits and oils of various specific gravities is effected by means of internal 
gutters or traps placed at various heights round the sides of the still, into 
which the heavier oils which do not rise so high as to pass into the still heads 
with the lighter portion or spirit are caught as they condense along the sides 
of the still. The number of these gutters or traps may be increased or dimi- 
nished as required. ling to the varieties of oil required. For the distillation 
of the heavier portions of the oil which may flow over the internal cup or 
vessel he finds it convenient to introduce a branch from the pipe containing 
superheated steam or air into the lower parts of the outer shell or vessel, to 
play upon such heavy oil and cause it to rise in vapour and condense on tthe 
sides of the still, whence it is caught by one of the inner gutters or traps; to 
further aid this operation fire heat may also be applied externally. 

9. T. or Manchester, “ Apparatus employed in produ illuminat 
° gas ¥ ¢ and volatile liquids.” Dated 5th M. arch, 1866. ~~ 

This ian cannot be described without > to mean wing 
671. C. W. SIEMENS, Great George-street, Westminster,“ Manufacture of zine,” — 

Dated 5th March, 1866. 
This"invention consists in so arranging the zinc pots, retorts, or tubes as 
that they can be continuously or otherwise charged with the materials for the 
production of zinc, and after the volatile metal has been distilled there 
that the residae can be removed, continuously or a without in any 
way arresting the ordinary working of the furnaces, thus effecting a very con- 
siderable economy of time and fuel. 
683. J. NORMAN, Glasgow, ‘‘ Improvements in apparatus for re-burning and 
in yet washing animal charcoal, or charcoal substitutes.” —Dated 
6th 
This invention cannot be described without reference to the drawings, 


667. J. GRAY, —— ‘* Preparations for acting upon sea water, or upon hard 
or impure 





Wiha, 
7 

















water, in order to render such water more suitable for use in boilers 
than otherwise.” — Dated 5th March, 1866. 

The essential features of this invention are the :—A two hundred 
gallon boiler is filled about half full of water, and there is added about three 
hundredweights each of soda-ash and fresh burned lime. The mixture is boiled 
from one to two hours, and the clear supernatant liquor is drawn off and con- 
stitutes fluid No. 1, the precipitated matters being thrown owen a tenated on 
preirer Fluids Nos. 2, sae ten enh a awa Sb th common 

soda, potash, or black-ash and pearlash respecti 
eee the sea-wrack in place 


675, R. G, ALLERTON, New York, U.S.“ Me ure fe 
Fe boy iy ‘* Manufacture of waterproef paper 


This invention consists in coating paper on one or beth sides with a thin film 
of Sain sabtes, or compound of india-rubber and other materials.—Jot pro- 
ceeded wi! 


in place of soda-ash. Fluid. 





place freely at the surface of the article, and rupture is thereby avoided.—Not 
proceeded with, 


612. J. BRAMPTON, Birmingham, ** Files or holders for holding letters, invoices, 
music, &c.”— Dated 28th February, 1866. 

This invention relates to a former patent dated Mth ony 1865 (No. pen 
and comprises, among other features, the 
sists in making a tongue on that end of each of the ain at the back of ft the 
holder against which the pointed pins bear. In fixing the pointed pins under- 
neath the turned-up ends of the springs, after the introduction of the papers 
into the file or holder, the points of the pins come in contact only with the 
tongues of the said springs previous to engaging under the turned-up ends of 
the springs, and are therehy prevented from tearing or injuring the binding of 
the file or holder. Another improvement consists in making the spring metallic 
tube by which the papers are held down detachable from the file or holder at 
one end.—Not proceeded with 
617. W. E. NEWTON, Chancery-lane, London, “ * aman tan, bark, &¢."—A 

communication.— Dated 28th February, 186! 

This invention is principally based on the aot of steam in making extracts 
from tan, bark, and other vegetable materials, and it consists in treating 
ground tan, bark, or other vegetable material first with a weak extract or with 
water, whereby the material is swelled, and after the first liquor has been 
drained off treating it with steam, which penetrates the bark or other material 
and prepares it fur a second percolation with cold water or weak tan liquor, or 
other extract, and a second treatment with steam, so that by the application 
of the first washing the bark or other material is prepared for the action of 
steam, whereby the soluble parts contained in the bark are softened and 
brought in the best condition to give up their tanning or other substance to be 
extracted to the second = of cold water or weak tan liquor or {other 
extract.— Not proceeded with. 

619. R. CLARK, Pinner, Middteser, “ Improvements in signal, street, and other 
lamps, and in gas burners.” —Dated 28th February, 1866, 





Sevention egnbede toenataghintniaeed alte ates, itytadter gree 
which, on being dri will diverge or turn outwards in a plane parallel 

with the'split in the spike.” es 

90 Tare Oper Seen 
used for submarine 


universal joints. strength may be con- 
ctrasted, and of suck weighs Sa respect to the weight of water dieplaced thepthy 
as the circumstances of their use in particular cases may require, 

London, “ Sor 


634. W. Leap a We 
thickness 


traverse to and fro between two slow rotating grinding discs which are kept 
parallel the one to the other, and ase qnased to Dear on the surtnces of the 
stone, as described. 
641. J TANSLEY, Bedford, “ Construction and liiaideng of safes."—Dated 2nd 
1866. 


The patentee proposes to fit safes with inner and outer doors so constructed 
that the outer doors will lock into the face of the inner doors, and thus, if 
wedges are used to thrust out one of the sides of the safe in order to free the 
bolts or tangs carried by the outer door, the inner door, by being attached to 
the side that is being subjected to the strain of the burglars’ wedges, will 
assist the side attacked to resist the strain to which it is subjected, or, in other 
words, will hold the side and the outer door firmly together. 

646. G. PRENTICE and A. B. a Glasgow, .“* The annealing of metalli 
plates.” —Dated 3rd March, | wed 

The farnace employed for the purpose of this invention is composed of brick 
or other suitable material, and at one end or side of it is placed a set of fire- 
places or furnaces; from these fides extend, leading under and over an arched 
chamber, and the heat from the fires is thus conveyed to raise the chamber to 
the requisite a mene after having passed under and over or around the 
chamber several times these flues at length meet, and are then united Into a 
stalk or chimney. In conducting the process of annealing with the furnace 
ae ee it is found advantageous to fire it about two hours previous 
to the of the plates or articles to be annealed, for by this time all 
— or steam will be completely driven off, and the furnace dry to receive 

the said articles. At one side of the furnace a baked earthenware tube is 
inserted, and into this a plate pen pe or mica is placed, by looking through 
which the state of the furnace and articles being acted upon cau at any time be 


648. A. HOSKING, Manchester, “ Rendering safes secure from burglary.”—Dated 
3rd March, 1866. 7 — 

The main feature of this invention is the employment of lights, so arranged 
as to be strikingly visible from the exterior of the buildings, certain conditions 
of which lights represent at all hours the state of the safe.—Not proceeded with, 
649. J. SPEAR, Liverpool, ‘‘ Construction of vices.” —Dated 8rd March, 1866. 

This improved vice is constructed as follows:—In one or both of the jaws, 
or in one or both of the legs, of a vice arranged to be operated by a screw and 
lever, or in any other way, the inventor forms a socket or recess to receive a 
shank or stem,on the upper part of which the biting jaws are secured or 
formed. Bysimply muutieen up the vice, it will be seen that the jaws at the upper 
part of the stem will adapt themselves to the form of the article to be held. 
To prevent the shank or stem from sliding out of the socket or recess he secures 
it firmly in position, or within a certain radius of motion, by a cotter bolt, 
screw, or other means.—Wot with, 

652. E. E. COLLEY and W. Moss, Fleet-street, ad acting card dis- 
tributor.”—Dated 3rd March, 1866. re. re 

This invention consists of an apparatus to be fixed against or upon a wall, 
camber, table, or other surface in any public or convenient place, for containing 
and delivering singly cards or advertising media. In the interior of the a 





the made 
for delivering its contents in a horizontal or inclined position, and under and at 
the front ‘when intended for vertical delivery, a suitable opening is formed 
through which one card, &c., Paap can pass at the same time, and partially 
through which opening they are separately projected by an internal self-acting 
slide, so that they can be am grasped between the thumb and finger, 
and thus easily withdrawn. These cards rest upon, or are pressed against, a 
bottom or sleeper plate which is divided lengthways at or about the centre ; 
the back or upper part of this plate is formed with a shallow step, which 
presses against the back edge of the lowest card. This step-plate is caused to 
slide or move backwards or upwards as each card is withdrawn by the hand ; 
the forward or d pull two side flat levers or cranks, wi 
extend into the draft way of the ‘card, against which levers the front edges of 
the projecting card rest or are in contact. These levers are connected to the 
slide step-plate before-mentioned, and as each card is pulled out, it causes the 
step to slide or move from under the remaining cards, the lowest of which 
takes the place of the one withd , and is projected forward by the return 
motion of the step. 
653. W. CLARK, Senin, London, “ Rose engines.”—A communication.— 

Dated 3rd Mc 
This invention pe tog in the employment or use on a rose engine of a 

rotating tool made of composition of emery with liquid silex, or of any other 
suitable material, and applied in combination with the spindle and mechanism 
of an ordinary rose engine in such a manner that by the action of the said tool 
lines or various designs can be produced on glass, or on the surface of articles 
made of glass or other similar material with the same facility as on articles 
made of metal. The inventions consist also in the arrangement and use of a 
hinged tool-holder and rose engine,in combination with the revolving tool, 
and with a carriage or slide moving back and forth in a suitable rest in such a 
manner that by means of the said rest the tool can be adjusted to any desired 
position in the usual manner, and by the hinged holder it can be brought up to 
or d from the surface of the work with the greatest ease and facility and 











These improvements in lamps for barning oil, gas, or paraffin ployed at 
the front or end of railway trains, and employed for qunstiog the character and 
course of a vessel at sea, or in lamps otherwise used for signalling purposes, 
consist in the use of clear or coloured silvered glass reflectors, or a coloured 
chimney around the light to produce a like coloured reflection or light in the 
silvered reflector, thereby dispensing with the use of the lens for lamps for 
railway rolling stock and signal lights. The improvements also relate to gas 
lamps for streets. The inventor constructs them of one or more pieces of glass. 
The side portions of the glass are of a parabolic form, with the apex down- 
wards ; the top is closed in either with metal or glass. When glass is employed 
he prefers that it should be silvered ‘to form a reflector. When the entire lamp 
is made of one piece of glass, the glass sides and top may be separate the one 
from the other. In some case he also silvers the side of the lamp, in order that 
the light may be reflected into the sheet as well as on the pavement. He also 
employs opal glass, porcelain, or silvered glass reflectors to the lamps now in 
use. The improvements in gas burners consist in the admission of the atmosphere 
without the outer chimney above the point of ignition of an Argand flame ; also 
in the employment of a chimney within the flame in combination with one 
around it.—WNot proceeded with. 

620. S. and C. J. HENTON, Westminster Bridge-road, Lambeth, “ Rotory 
brushes.”—Dated \st March, \866. 

According to this invention the inventors construct the cylinder or endless 
band of the brush with a series of hard or soft bristles or hairs, and bars or 
combs of metal or hard substance combined in alternate lines, either parallel 
with or set at an angle to the axis of rotation, and arranged in proportions 
suitable to the nature of the skin, hair, or hide to be operated upon.—ot pro- 
ceeded with. 

623. A, C. ANDREWS, Birmingham, “ Screw rivets for boot pegs, and screw nails 
Jor various purposes.” — Dated \st March, 1866. 

This invention consists, essentially, in making a continuous helical or screw 
thread upon the stems of rivets and nails made from wire, the said screw thread 
commencing at the top of the stem, and terminating at the junction of the 
stem with the conical point. 

624. E. COTTAM, Battersea, “ Hydraulic presses, &c.”—Dated \st March, 1866. 

The patentee claims, First, the combination in hydraulic presses of a central 
supplementary bydraulic speed cylinder of comparatively small diameter with 
a hydraulic cylinder of greater diameter. ly, constructing pumps in 
which the plunger of a larger or outer pump is made hollow, and forms the 
cylinder of an inner pump, the piston of which is stationary, and has a p 
for fluid formed through it. Thirdly, the employment in hydraulic presses in 
combination with a travelling rail at the head of the pressof apparatus arranged 
and acting substantially as described. 

630. H. M‘PHAIL, Nitshill, Renfrew, ‘* Raising or lifting and forcing water.” — 
Dated \st March, 1866. 

The main features of this invention consist in the employment of a long 
barrel or pump of a length reaching the whole depth and height from and to 
which the water or other liquid has to be raised, having its lower end immersed 
some distance in the liquid at the lowest level, and fitted with a rose or other 
finely perforated or wire gauze chamber, so as to prevent large solid matter 
from passing into tle pump along with the liquid, The said barrel is fitted 





without danger of spoiling the work. The invention consists, finally, in the 
arrangement of a hinged or sliding supporting plate, to which motion is im- 
parted by the action of an additional rosette, in combination with the hinged 
tool-holder of a rose engine, in such a manner that motion can be imparted to 
the tool in a direction parallel with the spindle, and corragated festoons or 
other designs can be produced which cannot be produced by ordinary rose 
engines. 

654. N. THOMPSON, Abbey-gardens, St. John's-wood, “ Tools for dividing wood 

into cylinders. ne Dated 3rd March, 1866, 
* This invention is applicable in cases where it is desired to divide wood into 
a number of cylinders of different diameters. The tool is composed of cylinders 
of thin steel fixed concentrically one within the other, there being a space left 
between each of the cylinders according. to the thickness of the wooden 
cylinders desired to be produced. The ends of the cylinders form the edges for 
dividing the wood, and these edges are made flat, that is, unserrated. The 
cylinders are carried by an axis, with which they are concentric. In order to 
divide wood into cylinders by this tool the axis is caused to revolve, and the 
wood is fed up to the ends of the steel cylinders; or the tool is moved to the 
wood. The portion of wood acted on by the tool is then divided into a number 
of cylinders, according to the number of steel cylinders employed. By employ- 
ing a tool of this description not only is the wood divided up into cylinders, 
but the surfaces of the wooden cylinders as produced are at the same time 
polished or made smooth and even. A great saving of wood is also effected. 
658. C. RAVELLI, Alfred-place, Bedford-square, London, *‘ Apparatus for 
saving life at sea, &c.”"—Dated 3rd March, 1866. 

This apparatus consists, chiefly, of a flexible waterproof air-tight sack or 
bag filled with air to make it float, surrounded by an iron belt or hoop, and 
having a counterpoise to keep it in the proper position in the water to enable a 
person to sit safely thereon. The apparatus is also furnished with a rest for 
supporting the arms and shoulders of the said person, and a pairof waterproof 
drawers is provided to protect his legs and feet from the effects of cold and 
other injuries.—Not proceeded with, 

664. W. F. STANLEY, Great Turnstile, Holborn, London, “* Mathematical draw- 
ing instruments. ”_Dated 5th March, 1866. 

This invention relates to instruments to be used to po geometrical curves, 
and radial lines therefrom, and to transfer positi of 
curves or other objects to the drawings. The whole of ‘the improvements may 
be included in a set of architectural drawing instruments. The First improve- 
ments consist in additional parts to an instrument used to produce the 
geometrical curves known as the hypocyloid and epicycloid, and termed a 
geometrical pen. The improvement consists in applying an additional 
part to an instrument used to produce the geometrical curve known as the 
conchoid, and here called a conchoid pen. The Third improvement consists 
in additional parts to a geometrical instrument used to produce curves and 
radial lines, principally in perspective drawing, and termed a rolling centrolineal. 
The Fourth improvement consists of additional parts to an ordinary pair of 
compasses to be used for giving the perspective position of ohjects by reflection. 
The Fifth improvement consists in an addition to the fourth.—Not proceeded 
with, 
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Ww. % Halifax, ‘* Steam hammers.” —Dated ~ been the ’ executi' herever the millmen. 
go fs ane ER, TRO COA, AND -GEMERAR Ta Des |e eters Oa ln cote Teves bce 
This invention has for its object the improvement and simplification of the HAM, WO , The following, among other instances, have been given to us:— 
or he wlan Bo Se Oe eee teams aia Gad wen ent in 8 . the proprietor of « mill in Birmingham deelined to the rate 
; allow of ‘orrespondent. o millmen coments to 
pa nnn ame the Soananstne of eon ae caiedie to the hi with other millmen. The led bars with to cupply 


the position of the axis of the shaft. 
stopping the motion of the hammer, 
over the eye on the top of the sliding rod or 
consequently, the rod or bar were raised, the circular block would 
lever or bar without moving it laterally, but by moving the hand lever and 
shifting the axis of the shaft on the block rising it would cause the lever or bar 
to move in a lateral direction, in proportion to the distance the axis of the 
shaft was shifted. Thus, if a long stroke be required, the shaft will be moved 
a small distance, so that the hammer will have to rise high before the block 
slides up, the lever will move it sufficiently to reverse the valve. Upon the 
hand lever being moved further, the axis will shift correspondingly, and the 
lever assume a greater angle ; consequently the hammer will not rise so high 
before it moved the valve sufficiently for the return stroke.. When the bush is 
turned, it not only shifts the axis of the shaft ina lateral direction, but also 
downwards, and which is necessary to maintain the lead of the valve for the 
up-stroke the same for all lengths of stroke, as placing the lever or bar at an 
angle lifts the end of the other lever and therefore the valve spindle. The 
moving of the axis of the lever shaft can also be accomplished by sliding it in 
an oblique direction with a lever or other equivalent. When it is required to 
work the hammer by band, the lever, and with it the cylindrical bush carrying 
the axis of the lever shaft, can be moved, and with which will also move the 
valve so as to regulate the admission of steam either above or below the piston. 


678. E. RIMMEL, Strand, London, “ Portable fountain.”—Dated 6th March, 
1866 


This invention consists in constructing fountains so that the weight of the 
fountain itself is utilised for pressing the liquid up ajet. The patentee places 
the liquid in a compressible reservoir resting on a solid basis. He then fixes the 
remaining part of the fountain, consisting of the basin and support, over the 
reservoir, and he weights it if necessary. As soon as the tap of the jet is open, 
the upper part of the fountain, by descending gradually upon or towards the 
lower, forces the water up a pipe placed in the centre or otherwise. A com- 
pressed spring may also be used to increase the power of the jet by assisting to 
force down the upper part of the fountain. 





COMPLETE SPECIFICATIONS. 


nid. F. E. WOLLER, Stollberg, Saxony, ** Mi hinery for the ufacture of 
ics.” — Dated 20th April, 1866. 

This invention consists in the 4 hine whereby the 
patentee is enabled to produce. to requil either a plain fabric 
or a fabric with an elastic border, or a ribbed fabric, or large loops, or a fabric 
comprised of any required regular intervals of two or all of the above-named 
classes of work. The machine is constructed as follows :—In vertical standards 
connected to a bed plate the patentee fits a shaft, which receives motion from 
a driving band or otherwise ; attached to this shaft is a toothed wheel, in gear 
shaft placed below. This second shaft carries a series 
of cams, which actuate the various parts, and produce the regular working 
of the machine. The last-mentioned shaft has connected to it a block or 
collar, with the face or periphery divided into three parts, one part having a 

t-hand thread cut in it, another part being formed with three recesses, 








Ai. 





which carry lugs or teeth to take into the threads of the block ; 
the projections ts extended, ahd has connected to it one end of a ba: 
which the teeth are depressed or raised alternately by the motion 
which is actuated by a lever caused to rise and fall by the 
riding on a piece of metal fixed to the face of a cam, wetch is fixed 
transverse shaft carried in bearings on the bed plate. This 
carries a wheel, geared into by an endless screw on the longitudinal 

. The shaft on which the wheel is mounted also carries a series. of discs. 
Tees discs have their edges shaped to act upon the ends of levers, which have 
connected to them vertical rods, by which the various actions of the machine 


of different lengths aré to be produced, and others of a different size arefixed 
in their place. In each case the wheel should have a number of teethcorre- 
sponding to the meshes required in one length of the work. The needles are ac- 
tuated by the cams first tioned in the following manner :—-The cams press on 
rollers carried at the ends of double levers, the opposite ends of the levers having 
connected to them rods or bars, by which the lower needles are raised and 
lowered and the upper needles are moved to and fro, The cam shaft has a 
bevel pinion on it, in gear with a wheel to which a cam or cams is or are fixed, 
to operate the slur bar by which the sinkers are depressed. The sinkers, after 
having been pressed down by the slur bar, are raised by means of a bar acted 
upon by a cam, and are held in a raised position by springs taking into 
notches into their tail or back end ; the action of these springs is overcome by 
the superior force of the slur bar when acted upon. The bar which presses 
upon the barbs of the needles can be regulated to suit the various classes of 
work the machine is capable of producing. Springs are placed in various parts 

he} n of the pieces after having done 








of the machinery to ensure 
their work. 
472. H. A. BONNEVILLE, Porchester-terrace, Bayswater, ‘‘ Ovens for baking 
bread, &c.”—A communication.—Dated 26th May, 1866. 
This invention cannot be described without ref to the d 


1492. J. D. WHELPLEY, and J. J. STORER, Boston, U.S., “RB 





On ‘CHANGE IN BIRMINGHAM: A Shade less Dulness : Transactions 
in Sheets and Bars at Low Prices : A Reduction of £1 a Ton antici- 
: Low Price of Welsh Iron-Pia Iron: More Inquiry : 
Caution by Sellers: Foreign Remittances over due--THE WAGES 
QUESTION AGAIN--CoaL TRADE: Slightly Better—ImPorTaNT 
MEETING OF IRONWORKERS: P: huge Combination for 
the whole Kingdom—FURTHER ASSISTANCE TO THE NORTH—THE 
MILLMEN’s UNION v. THE NATIONAL ASSOCIATION OF IRON- 
WORKERS: Edifying Reasons why the Former will not Amalga- 
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offered. 
THE slightest possible alteration has to be reported in the iron 
trade of South Staffordshire. Such alteration, however, as has 
taken place is in the right direction, and yesterday (Thursday) in 
Birmingham, and on the day before in Wolverhampton, there was 
slightly more disposition to buy sheets for most uses, but the 
commoner descriptions were most in request. Bars, also, were a 
shade better in demand, and Welsh bars were here and there 
inquired for; but in nearly every case terms had to be submitted 
to which are regarded as “‘ miserably low” when compared with 
the standard prices, and with the high rate of wages. Some 
brands of Welsh bars were offered yesterday at £6 15s., delivered 
in South Staffordshire, and makers of sheets here, who are com- 
pelled to sell, make no secret of the fact that in their sales they 
are anticipating a reduction at Christmas of £1 a ton. These 
makers announce that it must now be ed as certain that at 
that time a fall in wages also will take place. But makers 
of greater standing and more influence are not prepared to allow 
the inference to be entertained as unquestionable; these gentle- 
men rather approve of allowing everyone in the trade to “‘get 
what he can for his iron.” 

be retaining a ae of fixing prices is regarded - useful for 
several purposes, but no one must su himself called upon to 
adhere to the list scale. iil ” 

There was also a slightly better inquiry for pigs in small lots, 
but makers are ising great caution as to the customers to 
whom they send their iron, for the feeling of insecurity which 
was painfully manifest a short time ago is not yet altogether 
absent from the trade. It is well-known to that the short supply 
of orders that is now being experienced and must produce serious 





inconvenience to certain firms who roll finished iron; at the same 


time remittances are overdue on account of most departments 
of the foreign trade. The extent to which ial work is being 
observed is increasing, and in some cases in which proprietors have 
more than one works small forges are being altogether stopped. 
These facts encourage the advocates of a reduction of wages to 
contend for the feasibility of the change at once, and they are not 
deterred by the action in respect to amalgamation which is now 
being taken. The committee of the trade are not indifferent to 
what is going on, and they will view with interest what may be 
done on Monday next. e probable course which the millmen 
will pursue is referred to below. 

Coal is slightly improving. 

The ironworkers of the south continue to bestir themselves on 
behalf of their unfortunate brethren in the north of England. On 
Saturday night the representatives of thirteen districts in South 
Staffordshire and East Worcestershire met at Wednesbury to 

i matters affecting the great strike at the works in the 
north. The meeting was convened to discuss a proposition which 
emanated from the Goldsgreen district, that the two unions of 
ironworkers should be combined so as to form a powerful compact 
which should unite all the ironworkers in the United Kingdom in 
one great union. It was contemplated to retain two secretaries 
and to elect a council, part from the north and part from the 
south, but to. have only one president. The southern union 
having coming to the determination to conduct their organisation 
without a paid president, the difficulty which might have arisen in 
the existence of two such officers is removed, und Mr. Kane, of 
the Gateshead executive, remains the only paid president amo: 
the ironworkers of the kingdom. It was made known at the 
meeting that Mr. Kane and other members of the northern union 
warmly approved of the combination, and, after’a discussion it 
was unanimously resolved that the districts whose delegates 
attended the meeting should omens the amalgamation at a 
national delegate meeting, which will be held in South Stafford- 
shire next Monday. At the meeting the north, it was stated, will 
be represented by sixteen delegates already approved, all c 
with instructions to support the amalgamation.. It was said to be 
the further intention of the promoters of the scheme to unite the 
Millmen’s Association of the south with the one great union if 
possible. On Tuesday the meeting forwarded £300 for the relief 
of the men on strike. 

The members of the Brierley-hill district also met on Saturday, 
at Westbromwich, and voted £200 out of their funds, the money 


to be forwarded to the north in weekly instalments of £50, It ! 


was further resolved that before the expiration of the month the 





ing dust 
and gases from air.” —Dated 29th May, 1866. 

This invention consists in drawing the products of combustion by means of a 
fan-blower, through and among an atmosphere of spray either of water, or 
containing mechanically mingled or solution chemicals of a nature to absorb 
the gases and dust carried by the air to be purified, thus at once assisting ven- 
tilation and cleansing the air. 

1518. G. T. BOUSFIELD, Brixton, “ Improvements in tanning hides and 
in currying leather.”—A communication,—Dated 3\st May, 1866, 

The First part of this invention consists in an improved process of tanning 
hides and skins, whereby the fibres are closely united or condensed and caused 
tolie compactly together, thus greatly i jing the ngth and tough of 
the leather, while at the same time {tis rendered pliable, which process adapts it 
h and 





bers should meet again, with the view of still more liberally 
assisting the northern men when the £200 has been expended. By 
a further resolution the meeting recommended all other districts 
to levy themselves 1s. per member per week for the same cause, 
in addition to sending voluntary contributions. This shows that 
whilst the Brierley-hill district is opposed to the amalgamation of 
the north and the south, they nevertheless display much interest 
in the northern strike. 

Whatever may be the success attendant upon the efforts of the 
northern union to bring about an amal tion again between 
themselves and the southern union, with also a union between 
Scotland and Wales, so far as it relates to the puddlers, there can 





particularly for “ lace leather,” and for other purposes where great streng 
toughness, combined with pliability, are required. The hides or skins to be tanned 
are first soaked and softened in the usual manner, when they are placed in a 
weak solution of lime for one or two after which they are placed in a 
strong solution of lime and “limed light.” The Second part of the invention 
consists in certain improvements in the process of currying leather. The 
details of the i jon are too volumi to be quoted here In detail. 

1550. N. cy Ilion, New York, U.S., “* Making hoes, trowels, &c,"”—Dated 5th 

J 18 


une, 

This invention relates to a machine for plating hoes, trowels, and other 
similar articles (having a shank or tang) by a new. process, that is by rolling 
metal in different directions to form or plate it instead of hammering. 

1649, G. T. BOUSFIELD, Brizon, “ Utilising waste vulcanised india-rubber.”—A 
communication.— Dated 19th June, 1866. 
The First part of this invention has for its object to avoid the expensive and 
of treatment usually adopted, and to restore to the rubber 
those properties of which it has been deprived by the process of vulcanisation 
to which it had been previously subjected. This the patentee accomplishes by 
adding to the rubber, after it has been suitably comminuted, a portion of some 
vegetable oil, which, having no solvent action on the rubber, simply restores 
to it those properties and that capability of being which it possessed 
yn the crude state. 
1683. T. S. HUDSON, Massachusetts, U.S., “ Machinery for printing surfaces or 
ling revenue or other st ."—— Dated 23rd June, 1866. 

@his invention cannot be d fe tothe drawings, 

1722. W. E. GEDGE, Southampton-buildings, Chancery-lane, London, ‘* Manu- 
— of metal boxes, tins, or cases.” —A communication.— Dated 28th June, 
1866. 


The patentee claims, First, anew method of jointing or clasping, differing 
from all the methods hitherto used, inasmuch that it is not continuous, tha’ 
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be no doubt that the influential body of millmen throughout the 
south will not make part of the contemplated Figantic organi- 
sation. The millmen adduce several reasons for their determina- 
tion to remain a distinct body. Chief amongst these is the fact 
that the puddlers have long maintained throughout the south 
that their wages are disproportionately lower than the es of 
the millmen; and during the last lock-out it was “tuggestod that 
if masters could not afford to give the wages the p ers wanted, 
they should endeavour to lower their expenses by bringing down 
the of the millmen, and leaving the puddlers’ wages un- 
touch The millmen evidently agreeing with the proverb, 
Cognitio movet invidiam—“ Relationship gives rise to envy ”—do 
not doubt that if on any future sim Hae occasion the masters 
would be willing to carry out such a suggestion, the puddlers 
would accede to it, although an amalgamation should have been 
previously carried out. Next, they say that the puddlers m 

their affairs much too expensively, such being their present e 





that upon it the millmen would have to pay double what they are 
paying into their own society, but would only get half as much 
‘relief ” as they are now obtaining. The w “relief” of a 


millman who is a member of the Millmen’s Association is 20s., 
but to a puddler who is a member of the Southern Union it is only 
10s. The puddlers pay their delegates 10s. a day and travelling 
expenses, but the en allow only 5s. a day and travelling ex- 
notwithstanding that the wages of the millmen are much 
igher than those of the puddlers. So costly are puddlers’ dele- 
gate meetings that it is understood that one that was held in 
Sheffield ome time ago cost £400. om ¢ ‘ ee mi = 
allege, would increase in nm e wide range from w 
delegates might have to ny ane together. Whilst, however, 
the southern millmen object to the amalgamation, they say that 
their rules have been so that they can, whenever such a 
course may be deemed necessary, act in unison with the puddlers, 
after joint consultation between the committees of the two execu- 
tives; but they complain of the want of co-operative feeling that has 





supplied his mill were made at forge in the Westbrom- 
wieh district. It was the belief of the millmen that if they 
could cut off the supply of puddled iron should get 
the wages they asked for. ’ execu- 
tive, they off if they would call out the puddlers at the 
forge in question pol them 40s. a week as 
ng‘as they Fens nneiayed, aape Oe the uddlers in the West 

mm were ready t on 


a 
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the millmen cost them £100, and they were beaten as 
subsequent occasion, when there was a dispute between 
dlers and an influential ene oe the millmen offered to 
operate in the strike if the ’ committee would yar tee 
a meeting with the millmens’ committee. To this the 
committee replied by sa: where they met weekly. That strike 
ended in the defeat of the puddlers, and in the dismissal, 
employers, of the men who took the leading part in it. 
puddlers were equally reluctant to unite with the 
taking steps which would have led to the number of 
both their own and the millmen’s union being at the 
increased. In all the intercourse between the mi 
the puddlers, the former assert that the attempt of the latter 
“‘dragoon” them into union has been most conspicuous. 
—— aa 


object—that of 
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it printed copies of the » 
panied with an application that the names 
= bag millmen’s a tion, might be 
who are promoting e 

this the millmen’s executive are in favour of 
the n will 


Willenhall. 
g y, is now very dull, and will doubtless 
spring. A private letter, received from New York, describes 
nited States’ hardware market as inactive. 
The creditors of Mr. Thomas Smith, hardware merchant, ‘of 
Wolverhamption, whose failure we announced a fortnight ago, 
met in that town on ae a The following was the state- 





mment of affairs submitted to the large meoting :— 
LIABILITIES, 
To creditors unsecured ., .. os «. «£5,241 9 6 
To creditors on acceptances .. .. «. «- 4,752 8 8 
nonin £9,903 13 2. 
To creditors fully secured :— 
Claims oe os es ce cs oo co 9196 1 6 
Estimated value of securities .. .. 9,128 14 8 
To creditors partly secured .. .. «. «+ 4,048 10 10 
Less estimated value of security .. ., 1,500 0, 0 
2,548 10 10 
To liabilities on acceptances not expected to 
rank on the estate 4. «. ws «+ o 2243 7 6 
To liabilities on endorsements .. .. .. 6,731 17 & 
Of which it is expected there will rank on 
the WO we te ce ce oe oe oo =66TO0 14 S 
Less cash held by bankers against the 
same es 08 «8 08 ee ©8 oF 205 5 3 
—_————— 554 9 2 
Liabilities .. 1. oe os e+ «£13,096 13 2 
ASSETS. 
By good debis .. «+ oc op ss os 0+ oc os ov £316 8 2 
By bad debts .. «: of of of « 247,738 5 0 
By billsinhand .. .. «2 «+ os os 23,7384 16 9 
Estimated to produce... «. .. o- «+ «+ 1808 9 O 
Bycashinhanmd .. «2 s+ os os oe oe of of MBW 4 
By furniture, horse, dog-cart, &c., estimated value.. .. 350 0 0 
Asscts 1. ss os os of os oeH3,633 15 6 
Or about 4s. in the pound. ee 
The insolvent’s solicitor offered to pay the 4s. in the in 
three instalments, ranging over a period of eight mon or he 
was ready to file a petition in the p He 
proposed that, if the creditors wished, ee ee 


estate should be made to trustees, in order to realise at once. This 
last course was adopted, and Messrs. Avery, Bishton, and Jones 
were appointed trustees to realise on behalf of the other creditors 


SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own J 
Tue Giascow Pic Iron MarkeT—Lavnon OF THE ALVARADO 
—TueE Scorcu Iron TRADE—SHIPBUILDING, MARINE ENGINERR- 
1ne, &c.—THE Govan FounprY. 


THE pig iron market is still without life, and the business trans- 
acting very trifling. To-day (Wednesday) 500 tons at 
54s. 14d. cash. Quotations are as follows :—Pig iron, mixed Nos. 
warrants, 54s. 1jd. to 54s. 3d.; No. 'l, g. in. b., 55s. 9d. to 56a. ; 
No. 3, 538. 9d. to 54s.; Gartsherrie, No. 1, 66s.; Coltness, No. 1, 
63s.; Glengarnock (at Ardrossan) No. 1, 62s. 

The shi speed of Mo wath enn cencinnaaity chore. Guana. a8 Se 
corresponding w o! year. 

On the 18th inst. Messrs. Randol 





screw 

wer ( , of the following :—Length over 
Foote. ; cin 28ft.; and depth, (moulded), 17ft. 6in. The 
Alsons ken bone baile (0 the ontet al Mae Mahadoen bite 


of Liverpool and London, and is intended for the trade between 
pare Mer ee 

e same are on ex - 
ee, Sted with sant conto — in languid and 

e iron in at a very 

drooping state, especially that section of it more immediately con- 
nected with iron eeeiies and marine engineering. A 
good comparison of the shipbuilding now with what it was six or 
nine months ago, may be made by looking over the notices of 
vessels Jaunch: pm omy Epp tate og ty have a 
very dull winter, and that little or nothing will be done before the 
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capable of the largest marine or other and from 
@ siding the railway into the yard, it possess 
advantages, inasmuch as it will get coal and iron direct 
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from the pits and blast furnaces laid down cheaply and conveni- 
ently, at the same time be able to send direct from 
the yard to any part of the kingdom per rail. 


WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 
Tue Irnow TRADE: Business without Change: Home Inquiry 


Quiet : Im t in the Demand from the United States : Pig 
Iron Trade -Trx-PLates—Steas AND House CoaL TRADES— 
EMIGRATION OF COLLIERS AND Miners CHECKED—THE CLY- 
pDacH CoMPANY—WaGEs DispuTE aT DowLaIs—THE HIRWAIN 
Coat aND Iron Company (LiMiTeD)—THE SUSPENSION OF 
LEVICK AND SIMPSON. 
Tue iron trade of Wales keeps on the even tenour of its way, and 
the various works are turning out about the same amount of iron 
as they have during the past fortnight or three weeks. The slight 
change that has taken place since last report has been for the 
better, but this improvement may be said to be entirely confined 
to the foreign trade, as home buyers continue to act as much as 
possible upon the restrictive principle in entering into transactions, 
whilst makers evince not the slightest inclination to do business 
otherwise than on the ‘‘ cash on delivery principle.” The fact is, 
that whilst the present disorganisation of financial arrangements 
and the revelations made in respect to the London, Chatham, and 
Dover Railway cause makers to be more than usually cautious in 
negotiations, they have the effect of impeding the placing of 
pen on by merchants, notwithstanding the favourable state of the 
money market, and produce a prolongation of the depression in 
the iron trade, which it will take some time to remove. It is, 
however, expected that a noticeable improvement will take place 
in the giving out of home orders as the quarter advances. The 
weather has been favourable for operations at the various docks, 
and there has been a large quantity of iron cleared out for the 
foreign markets, amongst which was a cargo of rails from New- 
port for Mobile, the first that has left that port this year. Another 
cargo has also been shipped for Egypt, pes here it might be re- 
marked that there is a heavy order for rails in hand for that quarter. 
New York has taken a large tonnage, and about 2,000 tons have 
been cleared out for Callao, whilst some parcels have been sent to 
Bordeaux, Trieste, Oporto, Ancona, &c. These shipments, to- 
gether with those that have taken place of late, are a pretty safe 
index as to the extent of operations at the works, which may be 
said to be of a fair character, but in order to keep up its con- 
tinuance throughout the district, there must be a large addition 
made to the orders already in hand. There is a decided improve- 
ment in the receipt of specifications from the States, and the 
expectations that there will be a good demand within the next 
three or four weeks are borne out by the advices from New York. 
Business with Canada and the adjoining British provinces of 
North America is of a tolerably satisfactory character, and orders 
are coming in steadily from the markets of Northern Europe. 
The Continental inquiry remains without any material alteration, 
but in actual transactions there is, if anything, a slight improve- 
ment to note. Pig iron continues in moderate request, and quo- 
tations remain without change. 

Tin plates are in fair request, and makers experience no diffi- 
culty in obtaining the prices fixed upon at the last quarterly 
meeting. The lessees of the Upper Forest Tinworks have taken 
formal possession, and preparations are being made for a start. 
When in full work they will employ about 400 hands. 

A brisk business is being dorie in steam coal on foreign account, 
whilst the inland trade is being more and more developed, the 
quantity sent to the London markets alone having more than 
doubled within the last twelve months. There is a pretty good 
demand for house qualities, and coasting merchants are active in 
completing their winter stocks. 

Last year a very large number of Welsh colliers and miners left 
their native districts for the United States, and the exodus at one 
time threatened to become so genera! as to cause serious apprehen- 
sions at the coal and iron works that there Would soon be a great 
scarcity of labour. Warnings were addressed to the men at the 
time, and incontestable evidence was produced, showing that the 
specious representations of interested emigration agents were far 
from being borne out by facts, but this had little effect in checking 
the movement. The drain was so great that twice the number of 
coal hewers could have been employed at many collieries. At 
last, however, a decided ‘change has been brought about, a number 
of emigrants having returned, and their account of the position of 
the miner in the States is by no means a flattering one. Itis true 
that wages are, on the average, about 20 percent. higher, but on the 
other hand, the cost of the necessaries of life and other requisites is 
far in excess of this 20 per cent., and in reality the collier is, after 
all, better off in this country. These facts have had their due 
weight in South Wales, and « number of hands that had expressed 
their intention of emigrating next spring have already determined 
to remain in their present employment. 

A meeting of the creditors of the Clydach Ironand Tin-plate Com- 
pany (Limited), convened by circular, has been held at Hereford, at 
which a statement of the affairs of the company was submitted. 
The statement was a favourable one. and showed assets of over 
20s. in the £1, provided time is allowed to realise, as the same are 
not immediately available. The concern gocs on as usual, and it 
is believed all the creditors will be disposed to wait. 

The rollers employed in the steel works at the Dowlais Iron 
Company’s establishment have sent in a demand for an advance of 
wages, which the company is determined to resist. Should the 
men persist in their demand, the result will doub‘less be the stop- 
ping of the stcel works, by which about 200 men will be thrown 
out of employment. 

An adjourned meeting of the first annual general meeting of the 
shareholders of the Hirwain Coal and Iron Company (Limited) 
was held on Thursday afternoon, at the Bristol Commercial 
Rooms, Mr. Handel Cossham in the chair. The report of the 
directors, which was read and unanimously adopted, stated that 
the anticipation expressed by them in February last has been rea- 
lised, and that the books show that over 5 per cent. has been 
earned during the first year’s operations. Considerable progress 
has been made in opening the company’s large mineral estate.. The 
Aberdare Park Pit has been completely fitted up with engines, 
gearing, and all necessary appliances of the best description, and 
extensive underground workings have been made in the upper 
four-feet vein, which is now yielding from 1,400 to 1,500 tons of 
coal per week, The Bute Pit: has also been completely fitted up 
and extensively opened out on the nine-feet vein, and tunnels are 
being driven to cut the six-feet vein, the upper yard, and 
the upper four-feet vein. This pit is now yielding from 

1,300 to 1,400 tons of coal per week; but this “‘jet” will, in 
the course of a few months, be much increased. The upper four- 
feet level has also been opened np, and is now yielding about 
600 tons of coal per week, which will also be soon con- 
siderably increased. There are also some smaller openings, 
producing: from 100 to 200 tons weekly. The whole of 
the company’s workings are thus yielding about 3,500 tons 





of coal per week, all of which is being raised and sold at | 


remunerative prices. Convenient railway branches and sidings 
have been made to all these various windings, and connections 
formed with the Vale of Neath line, and the whole system of 
railways for opening and developing the company’s property is 
now in perfect working order. In consequence of the depressed 
and unsettled state of the iron trade, the directors have deemed 
it necessary, and for the interests of the company, to temporarily 
suspend operations at their ironworks, and to await the return of 
a more prosperous state of the iron trade before completing and 
relighting the furnaces. Although the balance-sheet shows 2 
profit of £1,319 12s. 10d.; which would pay a dividend of 5 per 
cent. and leave a balance to be carried forward, the directors do 


represented the prospects of 
the company to be exceedingly promising, and his explanations, 
with those of the other members of the board, appeared to give 
satisfaction to the.shareholders present. Messrs. H. 

and Mr. W. H. the retiring directors, were re-elected; 
and Mr, C. J. Ryland and Messrs. Broome, Murray, and Co., were 
re-appointed auditors. The business was brought to a close with 
a vote of thanks to the chairman and the other officers. 

A meeting of the creditors of Messrs. Levick and Simpson, of 
the Blaina Ironworks, has been held to receive a report from the 
inspectors, and to consider the advisibility of offering the works 
for sale by public auction. Although the suspension took place 
more than twelve months ago, the creditors have only received a 
dividend of 2s. in the pound. 


made remunerative. The chairman r 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LiverPooL: Mersey Docks and Harbour Board ; Steamers between 
Liverpool and Boston: Boiler Explosion (Special Verdict): Wal- 
lasey Local Board of Health—Nortu-Eastern District : Direet 
Rail between Shields and Sunderland: Memorial to the late Mr. 
N. Wood: The Hartlepools—MANcuHESTER CORPORATION GaAs- 
WORKS—GREAT EasTeRN RAILWAY—SHEFFIELD FILE“ Manu- 
FACTURE—THE GREAT EASTERN AND THE MERSEY—STATE OF 
TRADE : Sheffield : Cleveland: South Yorkshire. 

On Saturday, the Mersey Docks and Harbour Board published 
its aecounts for the year ending June 23, 1866. It appears that 
the expenditure on capital account during the year was 
£1,192,623 19s. 1d., on the revenue account £532,817, and on the 
conservancy account £58,183, On the revenue account the receipts 
of the year were £840,050, leaving a balance of £7,233 to be carried 
to the sinking fund; and on the conservancy account £28,025, 
leaving a deficit of £30,157" The present position of the estate is 
as follows :—Amount of bonds, loans, mortgages, &c., at June 23, 
1865, £12,555,200 ; new loans coneluded during the year, £1,760,395 ; 
total, £14,315,595 ; paid off, £871,305, leaving the amount of the 
bonded debt at June 23, 1866, at £13,444,289, There was a balance 
of £353,136 in the hands of the bankers. Since 1858 a sum of 
£2,731,423 has been expended on the Birkenhead Dock Works, and 
£1,500,000 has been = on account of consideration for dock dues 
to the Corporation of Liverpool. Poor rates were paid last year to 
the extent of £57,948, these last sums, though covering several 
years back, were paid out of the revenue of last year. A sum of 
£43,193 was transferred from the warehouses account as profit for 
the year. From a tabular statement given at the end of the 
accounts, it appears that during the year 1865-6, 21,720 vessels, 
of 5,581,322 tons burthen, paid £241,887 as duties on tonnage, and 
£215,882 as duties on goods. There was a larger number of vessels 
in 1854 and 1857, but the tonnage last year was 600,000 tons in 
excess of any previous. year, and £13,363 was received as duties on 
tonnage and goods more than in 1861, the next most prosperous 

year. 

4 Several vessels for a line from Boston to Liverpool are progress- 
ing in the yard of Mr. Jackman, Newbury Port, U.S. One of 
the vessels will be ready for launching in two months. The 
steamers will vary but little in size or finish. They will be of 
about 3,000 rfc be Bang and will cost about £250,000. Their 
length from the main or inner sternpost to the stem will be 325ft. 
Their extreme breadth will be 43ft., and their depth of hold 29ft., 
divided as follows :—Lower hold, 13ft.; lower between decks, 8ft., 
upper between decks, 8ft. Each is to be rigged with three masts, 
and is to have upon the upper deck a pilot- house, officers’ rooms, 
dining saloon, galley, store-rooms, water-closets, kc. The cabins 
will be below the upper deck, and will accommodate fifty first- 
class and seventy-five second-class passengers. The machinery 
for these steamers is building at the wosks of Harrison Loring, in 
South Boston, Each vessel will have four boilers, with horizontal 
iron tubes; and two upright direct-acting engines, with two cylin-\ 
ders placed vertically over the crank shaft, and on the foye-and- 
aft centre line of the vessel. The cylinders will have an inside 
diameter of 74in., and be of suitable length for a stroke of 4ft., 
with the proper clearance at bothends. The boilers will be placed 
in pairs opposite each other, two on each side of the vessels, with 
the fire-room between. Each pair of boilers will have one smoke 
pipe in common.. The working steam pressure is to be 301b. per 
square inch above the atmosphere. 

As a memorial to the Iate Mr. Nicholas Wood it is proposed to 
build a memorial hall in Newcastle-upon-Tyne in connection with, 
and under the management of, the North of England Institute of 
Mining Engineers. The subscriptions promised amount to the 
present time to about £800. The shipbuilding trade of the Hartle- 

ools is considered to be somewhat brisker. About 100 extra 
hands have been put on at Messrs. Pile, Spence, and Co. (Limited) 
to speedily finish the contract, and the works are now in a very 
busy state. At the Middleton shipyards also there is a similar 
briskness., 

Yesterday week an official party of about fifty gentlemen visited 
the Manchester Corporation Gasworks. At the works in Rochdale- 
road they were received by Mr. Lyon, the manager, who, with 
Mr. Alderman Curtis, the chairman of the committee, explained 
the process of gas manufacture, and pointed out some of the 
principal objects of interest in the works. It was stated that the 
quantity of coal consumed at those works per day was 220 tons, 
though in the midst of winter the amount reaches 350 tons ; the 
quantity of gas manufactured in the course of twenty-four hours 
is now about two million cubic feet, but the works are capable of 
making three and a-half millions ; the storage, however, is only 
about two and a quarter millions. The number of workmen em- 
ployed at the Rochdale-road Works varies from 320 to 400. After 
examining the coal stores the corporation visited the retort-houses, 
the gas holders, and meter house. The holders at present number 
six, the largest of which contains 700,000 cubic feet, but it is in- 
tended to increase them to seven. After leaving the Rechdale- 
road Works, the party paid a short visit to the Portland-street 
Pipe Store, where they witnessed the process of testing the strength 
of pipes by hydraulic pressure. The store only occupies a 
mah area, but it contains about 3,000 tons of piping, varying from 
2in. to 30in. in diameter, and each of these pipes has to be sub- 
jected to a pressure of from 1201b. to 2001b. to the square inch. 

We learn that the directors of the Great Eastern Railway pro- 
pose to order some locomotives from Belgium. They have already 
obtained some engines from France, that is, from the Creuzot 
Works. 

The file manufacturers of Sheffield have agreed to advance the 
wages of the cutters 5 per cent., and to give a partial advance to 
the forgers. These advances are offered conditionally on the men 
agreeing to offer no obstruction to the introduction of machinery 
into the trade, and withdrawing the restrictions on apprentices 
adopted in 1864. 

The Mersey Dock Board having declined to construct a gridiron 
for the Great Eastern in the Alfred Dock, the Great Ship Com- 
pany have renewed their application for accommodation at some 

convenient point of the river, where the vessel can be ‘‘ gridded,” 
and the painting, repairs, &c., effectually carried out. The Dock 

2oard have plans of a gridiron on a large scale, which were at one 

time sejetel by the directors of the Great Ship Company, on the 

ground of expense; but the probability is that, ultimately, a 

modification of these plans will have to be resorted to, if the 

vessel is to find accommodation in the Mersey. 

There is not much change to report in trade matters at Sheffield. 
The demand for railway material, especially for the American 





| 
| 


not recomniend any dividend to be paid, since the outlay on the | 
ironworks has been added to capital which cannot at present be 





market, still continues good, though it is reported that several 
large firms a few miles out of the town are with scarcely any 
orders, and men are being discharged. The steel trade is dull, 
and orders for armour plates come in but slowly. ‘The file trade 
still continues good. For the finer descriptions of spring cutlery 
there is still a good demand, but the demands for the inferior gradcs 





| Germany. 


remains inactive. For tableblades, especially for superior descrip- 
tions, there is a steady sale. Continental orders are increasing, 
and this market, which has been ly shut for months, will no 
doubt cause a good deal of employment during the coming winter. 


The Cleveland iron trade shows some signs of impruveimen 
a pig signs provement, 
prevailed. e 


t of a conclusion of a strike which has long 
ments for Continental houses have not been 
very extensive of late, so that considering the present suspension 
of the malleable ironworks, stocks are accumulating in makers’ 
hands, ially forge iron. The strike in connection with the 
forges and mills still continues, though there are evident indica- 
tions that it cannot last much longer. A start has been made at 
Messrs. Hopkins’s works at Middlesborough, and Messrs. Bolckow, 
Vaughan, and Co. have got their Witton works in operation, and 
also their rail mill. There are thus left only the Darlington and 
Stockton works. which are now in partial operation. The men 
hold frequent meetings in each locality, and also delegate meetings 
every few days. They profess themselves prepared to stand out 
still longer, but the number of disaffected men is continually 
aber greater, and their complaints against the union become 
ouder each day. Messrs. Hawks, wshay, and Co. have 
arranged with men at the reduction, and are now carrying on 
their works almost at full stretch. The general opinion is that 
this week will witness an end to this long and disastrous strike ; 
at all events it is expected that the masters will have as many 
men as they can find work for, as the prospects of the winter 
trade are gloomy. The iron trade of the South Yorkshire dis- 
trict is favourably spoken of. The coal trade of South Yorkshire 
is also active. The export trade of nuts, bards, and softs, at 
Grimsby, Goole, and Keadby, for Hull and ccastwise, still keeps: 
up» There is am imcreased demand for engine fuel from t 
Barnsley thick bed, and a heavy tonnage is being forwarded to the 
manufacturing districts of Lancashire and Yorkshire. 








PRICES CURRENT - METALS. 






































8 1865. 

CoPrPer—British—cake and tile, | Sak esa tea 2 a Zt 
OPED cocacccccctsecee | 08 6 6.0.8 0 C1 @&. 8 OO 
85 0 0..89 0 0/94 0 0. 0 0 0 
Sheet .cccccccccccccccccccce | 88 O 0.. 91 9 0] 46 O 0.1. 0 0 O 
BotesBccccccccccccocscccce | OS G8 Oe HB O O10 OG... 6 O ®@ 
83 0 0.. 89 0 0) 99 0 0..95 0 0 
000.000; 000.000 
80 0 0..81 0 0} 0 00.000 
Slab. for prod. 96 per cent. ..| 77° 0 0.. 78 © 0|.82 © 0..84 0 0 
YELBOW METAL, per lb. weooee| 9 0 7h O 083) 0 0 8. O 08} 

1R08, Pig in Scotland, ton ee| 214 3 cash 219 © casn. 
Bar, Welsh, in: London 70 0.. 715 0} 71% 0.. 000 
Wales........] 6 0 0... 6 5 0] 7 0 0.. 7 & 0 
Staffordshire..| 6 5 0.. 810 0} g10 6... 0 0 0 
Rail, in Wales ....sececcocee| 510 0.. 515 0| 7 0 0.1. 7 5 O 
Sheets, single in London 1010 0.. 0 O 0} 1010 0... 10150 
910 0. 0 0 0} 910 &. 915 0 
Nai 8 5 0.. 810 0} 810 O. 815 
DRE. cccavsccoctocecsse | BOM 8 Hh 8 OM: 6 Oe Hw 8 
LEAD, Pig, Foreign, per tom.... | 19 10 0.. 19 12 6| 19 5 0.1910 0 
English, W. B....eccoeccsecs | 22:10 0.. 2215 9] 2015 01. 21 0 © 
Other brands .....ceeceeoee | 20 5 0.. 20.7 6] 1915 0. 20 5 0 
Sheet, milled ...sseccessece | 21 0 01. 0 0 0) 2010 0.. 21 0 0 
Shot, patent .....seeceseeee | 24 0 0.. 0 0 0} 2210 0. 0 0 0 
Red or minium......escsecee | 22 0 0.. 0 0 01 2110 0.. 0 0 0 
White, dry..cocccsecccccecse | 32 0 0.. 8210 9] 26 0 0... 0 0 O 
30 0 0.. 32 0 9] 2610 O%&. 0 0 0 
Litharge, W.B....ccccccseeee | 2415 0.. 25 0 9) 2415 0.. 25 0 0 
QUIGKSILVER, per bot. ........| 7 0 0.. 0 0 9} 718 6. 8 0 O 
SPELTER, Silesian, per ton,..... | 2010 0.. 2012 ©) 21 5 @. 2110 0 
English sheet .....cecccceee | 28 0 :0.. 0 0 0'97 00. 000 
White zinc, powder.......-..| 0 0 0.. 0 0 0 000.000 
STESL, Swedish faggot 00 0.. 0 0 0 1510 0.16 0 0 
CBaceccccccccces 00 0.. 0 0 9% 1410 0.15 0 0 
TIN, Banca, per cwt 319 10.. 4 0 0} 414 0.. 41410 
Straits, fine—cash 318 10.. 0 0 0; 412 0.. 412 10 
Le aye 3 months “ 0,0 9%. 00 0) 414 0.. 0 0 0 
English blocks .... oo | 43 0. 45 0} 414 0. 000 
gy BAB woneaeee coccce| 4 4 0. 4 6 0] 415 6... 0 0 0 
PR sy = ghee ooo] 4 6 6... 68. 0.417 0. 6 0 0 

TINSLA per bx of 225 sheets 

MC COBGirvccsccccccccccccce | 8 6 Gee 2 7:01, 1:4 Ce 1 8 O 
110 0.. 113 Of] 110 6. Lil O 
112 0.. 213 O} 130 6G. Ill 0 
IX BtlO.ccocccevccccccccccs 118 0.. 119 Of £16 6. 117 0 





PRICES CURRENT OF TIMBER. 










1866. | 1865. | 1866. 1€65, 
Per load— £04 8. \£ 8 £ 58. | Perload— 4s4u £2546 
Teak ...... +e» 9 010 10/11 O13 0 || Yel. pine, per reduced C. 
Quebec, red pine .. 3 5 4175) 3 5 415 || Canada, Ist quality 17 9191¢ 161019 @ 
yellow pine .. 215 3.10} 215 310 )| do... 12 ¥i4 012 O14 O 
St John’s N.B.,yel.. 0 @ 0 0] » O O O || Archangel, yellow. 12 013 0) 13 101410 
quebec, oak, white.. 510 6 0) 5 5 6 O | St. Petersburg yel.. 10 10-12 | 11 013 0 
birch...... 4 0 419) 310 410|| Finland ....... 6 0 910) 8 61010 
Momel............% 0 0 0} 0 0 0 0 || Memel .......... 0 0 0 (}/10 015 0 
elm +310 5 0} 310 5 © || Gothenbury, sel... 9 010 10 10 O11 0 
Dantszic, oak - 310 6 O} 3 0 6 O} hite & 0 810; 9 O 9190 
fir - 214 315| 210 38 1 || Gefle, yellow...... 91011 0 101011 DW 
Memel, fir - 3 9 310) 310 315 || Soderhamn ...... 91010 10) 91011 O 
gm ..0.. -3 0 3 5) 3 5 410 || Christiania,perC. 
Swedish .......... 218 2 3/ 2 9 214!) 18t. bys by 95 18 022 0) 18 088 0 
Masts, Queb rd. pine 6 lv 810) 610 510)! im yellow .... 
yl pine 5 0 6 0] 5 0 6 O | Deck plank, Dut 
rd. pine 0 @ @ 0} 0:00 0) porain Soa? 0141 4 01628 
Lathwood,Dantzfm. 5 0 610] 710 8 © || Staves, per standard M. | 
St. Peters 7 0 7 10} 810 910 || Quebe pip>...... 80 0 @ 365 @ 
> yee 12ft. n: Rg ~¢ ¢ias-ew-ellne puncheon 20 021 0 18 @19 O 
juebec, wht spruce 13 lv 19 7 tic crown 
StJoba.wbt spruce 13 015 0/12 014 0, pip- ...... } 180 0 200 0.170 © 199 0 








150, Leadenhail-street, E C., 
Lendon, October 24th, 1866. 

Str,—The fron trade is greatly depressed, and there has been little business 
done since this day fortnight. The men at the ironworks in the north of 
England are tardily going to work at the reduction originally proposed by the 
macters. Having subsisted for fourteen weeks without wages they haye 
incurred a loss of 25 per cent. upon their annual amount, and; in addition, 
have to accept the 10 per cent.. upon which the strike took place. The men 
may well blame their leaders for so signally mistaking the signs of the times. 
Of all the inopportune strikes which have taken place, this has certainly been 
the blindest and most ignorant. 

The state of the iron trade scarcely warrants the masters in resuming work 
at all at present. If it does not improve soon a further deduction of ten per 
cert. must be made, and the men will have an opportunity of choosing whether 
their leaders are again to bring upon them starvation, or whether they will 
aceept circumstances as they exist, and be content with such wages as the 
obviously bad state of the trade necessitates. 

The great burden under which the iron trade is labouring, and which isa 
cause of perplexity to many of its members, is over-production. In this lies 
the eause of the very high scale of wages which has lately been paid. During 
a period of great inflation, such as the last two years have witnessed, the 
demand barely overtakes the supply; but these periods are brief compared 
with the long depression that ensues, The frequency of strikes and lock-outs 
is attributable to this tergiversating state of the trade. When it is prosperous, 
producti rdi ly stimulated, and wages have been freely and lavishly 
advanced. When the process of undoing what has been done commences, no 
wonder that the men have some difficulty in comprehending the causes of so 
many changes. 

The over-production of pig iron in Scotland and the north of England has, of 
late years, led to an accumulation of stock in warehouse-keepers’ hands; and 
the over-production is still going on, and will certainly help to prolong the 
depression now existing unless checked ; nevertheless we still hear of new 
furnaces being erected in the north of England. 

When this question of production is considered, it must be borne in mind 
that alongside of the great increase in production in England recently has been 
the equally rapid extension of iron manufactures in Belgium, France, and 
How much this is owing to the constant recurrence of strikes here 
is known to every one who is observant of what goes on in the trade. These 
countries have largely met the Continental demand, which formerly came to 





| this market. America, which used to be a good customer, instead of getting 


larger supplies, is rather tending to reduce them. These large markets are the 
backbone of the English export trade. 

We are afraid that the iron trade has scarcely yet discerned the prohable 
duration or extent of its weakness and prostration. If prices are to be main- 
tained even at their present rates capitalists and facturers must 
to bring their production into closer harmony with the lessened demand. 

SHAW and THOMSON. 











THERE are 508 sugar estates in the island of Barbadoes, of which 
thirty have steam engines, the rest windmills.. Multitubular 
boilers, wh couse ving cf fuel, are in almost general 
use. 
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ON DRYING GRAIN ARTIFICIALLY. 

Wir the recurrence of each wet harvest, such as that of 

df Gikgun. Morerteel cocess for the 

i i e ess, no process for purpose 
seems to be of that general adoption which is the stamp of 
success, It is generally known that most es, 
if once well dried, can be Kept in that state for an almost 
indefinite period. The moisture being once driven off, it 
no longer acts asa mechanical furtherer of decomposition by 
keeping the pores open, and chemically by, according 
fo Bereslina, the hy exerting its affinity for the 
nitrogen, carbon, and the other elements, There are well 
ascertained instances of grain in large quantities being kept 
even for centuries in a dry state, and of its retaining, not 
merely its germinating, but also all its edible, qualities. As 
might be expected on reflection, the absolute weight of grain 
is dimintahed by the amount a mere Pe gga . ~ 
specific gravity being, on the other hand, necessarily 
mena On being made up into bread, however, this 
weight is recovered, as the dough re-absorbs a large pro- 
portion of water while being kneaded up. 

Grain is a highly hygrosophic substance, having a strong 
tendency to equilibrate the moisture it contains with that 
of the surrounding atmosphere. Grain, in fact, naturally 
contains sufficient moisture to predispose it to fermen- 
tation. On the other hand, the process of drying not 
merely gets rid of this inherent moisture, but apparently so 
hardens the external epidermis that it acts as a casing for 
the inside, As regards storing properties, dried grain is 
thus even more favourably circumstanced than seasoned 
wood. Besides these advantages, a good process of J: ying 
would cause the destruction of the germs of the numcrous 
animal and vegetable ites peculiar to wheat, and the 
development of which is found to follow step by step the 
advancing stages of fermentation. This insect life requires 
for its development the high temperature produced by fer- 
mentation ; and the wheat fly, the weevil, and other 
insects cannot multiply in the low temperature of dried 
grain. These general observations apply to the grain result- 
ing from an ordinary harvest, but they bear with ten-fold 

orce on a wet crop, or wheat wetted in the transit on 
board ship. Thousands upon thousands of bushels of 
wheat are stated to be thus annually damaged and spoiled 
on the American lakes and canals. 

As it is impossible to store wet grain, and as tolerably 
dry grain has a continual tendency to re-absorb moisture, 
the plans for storing it all resolve themselves, more or less 
directly, into plaus for drying and keeping grain in a state 
of dryness. It generally begins to ferment and decompose 
from the centre cf a heap, the outside being kept diry by 
the continual renewal of the air. Thus, the plan adopted 
in many foreign — naries is to shake up and 
move about the grain with shovels. More economically, the 
same process is carried out by constructing the eis Ts 
in a peculiar way, by which, after the mass of grain has 
been lifted up, it is allowed to fall by gravity, or by means 
of mechanical stirrers, The late Mr. Bodmer, when at 
Manchester years ago, brought forward a plan of the latter 
kind, which is described in the “Journal of the Society of 
Arts” for 1846 (p. 41). Its leading idea consists in the use 
of an endless scoop, which can be traversed through the 
grain. Many other means have been brought forward at 
different times as substitutes for the employment of hand 
labour to stir up the grain; amongst these are plans for 
storing the grain in hollow columns, or in hoppers placed 
one above the other on revolving cylinders—all, in fact, for 
putting the grain in motion against the air by some more 
economical means than hand labour. .\n old idea, often 
revived, is to inject a blast of cold air emongst the grain, 
mechanically—the reverse process toa bodily stirring up of 
the grain. The most ancient mode of storing grain in 
southern climates consists in placing it+in peculiar subter- 
ranean holes, termed si/os in French and Spanish. Being 


under ground, the grain is kept at a low and unvarying 


temperature throughout the year, and beyond the reach of | 


the attacks of insects. If stored in a fair state of dryness 
and freedom from the eggs of insects, this immemorial plan 
is found to keep the grain sound for ages. Amongst 
the chemical means brought forward in France for de- 
stroying insect life in grain may be mentioned the injec- 
tion of chlorine and sulphurous acid gases (1808); and 
also (1845) carbonic acid gas. In 1852 chlorine gas was 
again pro , and a patent taken out for the notion 
(June 18). These chemical fumigations, besides being ex- 
pensive and difficult to apply, must often injure the grain 
and affect the taste of the flour and bread from it, hat 
may be termed the mechanical means are evidently all 
founded on the broad principle of drying, and of keeping 
the grain dry, by blowing away the moist air as much as 
possible. This renewing of the air is also in a great 
measure obtained in the common methods of storing the 
grain in separate sacks kept apart from each other, or by 
laying it in thin layers with furrows—both plans, how- 
ever, evidently taking up a large amount of room. 


Returning to the numerous processes tried at different 


times for drying grain artificially, we find that one great | 


difficulty must consist in the fact that a single grain is a 
bad conductor of heat, and that this non-conductibility is 


necessarily increased in a mass by the layers of air between | 


the grains. Heat directiy applied to a heap of grain 
might destroy its germinating properties, and even char 
the grain in lnmediate contact, without driving off the 


moisture or destroying the insect life of the grains further | 
off. It would appear from some experiments in France | 


that the germinating properties of grain are destroyed at 
about 70 deg. Centigrade ; a few degrees within this 
amount insect life is destroyed, and the heat can be carried 


up to within 100 deg. Centigrade, or boiling point, without | 


injuri 
met is ‘ge 
an amount varying with the nature of the in, as with 
hard and soft wood. As the heat is henley the 
sweat in proportion, the air gets saturated to the 
proper to its temperature, and it has to be driven off and 
the grain cooled down. An artificial drying apparatus of 
general applicability must thus satisfy the conditions of 


its bread-making qualities. Another difficulty to be 


are repeated calls for some practical method seam 


e getting rid of the moisture which exudes, and to | 


cn 


patented in this country, where it is but se 
grain can be dried, as in southern climates, in thin 
rowed layers under the rays of the sun. ba? see 
of all these plans shows that they all come the h 

Lyi rhe conpention’ te-tiee of stoves 

avi “use 

or Kelas; (3 aativies -the dessicating aetion of :—(a), 
heated air; (6), steam or su steam; ‘or of (c), air 
dried by exhausting it thro either lime or chloride of 
time—all in direct contact wi 


the grain; (4), employing 
the drying action of a metallic heatad | 


surface by means of 
hot air, or steam, or superheated steam, or gas, or hot 
water. 

1. The centrifugal or h tractor plan is rather a 
mode for getting rid of the water from grain that has been 
washed than a means. for absolutely Sone it. It can 
evidently only get rid of the surface water. for- 
tunes, we may here state, have been made in England by 
people who have bought up cheap and dirty Kgyptian 
grain, and, after washing and drying it, have sold it at a 
rate more than covering their expenses. 

The stove, kiln, or retort process for drying grain is 
embodied in comparatively few English — A recent 
modification of this mode is that of M. Dutarbe (No. 1589, 
A.D. 1861) who takes four cylinders, furnished with 
metallic webs fixed at one end in a large platform of wood, 
which he causes to revolve in a brickwork drying chamber 
with a chimney for the escape of the vapour. Employing 
a kiln for this purpose involves much preliminary expense, 
and requires much room; while, if the grain be not well 
stirred up, it is unequally heated. A modé tried some 
years agoin France was to heat the grain in sacks placed 
in a kiln, and afterwards emptied outinaheap. The grain 
thus got too much heated at the outside, and too little at 
the centre. The main difficulty in using a kiln seems to be 
that of keeping the heat given out from a furnace at a 
determinate point. In such processes as malting grain a 
kiln is generally employed; but the requirements here are 
— from those in which grain is to be used for making 

read, 

The third mode into which we have divided the numerous 
more or less successful attempts at arriving at a practical 
process for the purpose, may itself be roughly divided under 
three heads :—(a) Wherein the grain itself is moved 
against the desiccating agent ; (6) in which the desiccating 
agent is itself in action and injected into the stationary 
grain; (c) in which the above two principles are combined 
together. 

Inder the first head come No. 97, A.p. 1853; No. 614, 
A.D. 1856; No. 2845, A.p. 1857; No. 2364, a.p. 1858. 
They have not been successful, and the use of heated air 
for the purpose is now very properly combined with a 
movement in the grain itself, as under the thi ‘ 

Injecting the fluid desiccating agent, whether air, steam, 
or dried air, into the statio: in, is embodied in 
patents Nos. 11947 (1847); 1489 and 1882, a.p. 1855; 
No. 2632, A.p. 1857; No. 1530, a.p. 1858; and No, 2179, 
A.D., 1860. The injection of steam has been patented in 
No. 1436, a.p. 1861, and carbonic acid with heated air 
in No. 1288, a.p. 1855. The injection of carbonic acid, sul- 
phurous acid, or similar gases into grain, is rather a mode 
tor killing the parasitic insects than a preservative 
measure. The use of steam is in so far absurd as, if at such 
a pressure as to be able to force itself through the grain, it 
would cook the gluten; while, at a low pressure, it would 
| get condensed, leaving the grain in a worse state than 
before. A recent patent (No. 2127, a.p. 1865) by Mr. 
| Bulkley, is an instance of the impossible, it seems to us, 
| direct application of steam to drying grain. There is no 
; record of its ever having been tried in France, The use of 
| air dried by chemical substances is only limited in its 
| action; besides being probably rather expensive tu carry 
| out, Bringing heated air into direct contact with grain 
| has to encounter the difficulty that, its ure being 
| very slightly raised at a temperature of 212 Fah., it 
|} could not be forced into a heap by its own pres- 
| sure. Amongst the recent planus in which the grain is 
| kept almost stationary is that of M. J. Perrigault 
| (No. 2798, A.D 1861), who places the grain to be dried in a 
| case with shelves of orated plate. At the top is a 

hopper, and below a shoot, A fan, placed at the. upper 
exhausts the hot air into the casing from a stove. 
| In 1863 Mr. Weems patented (No. 2602), some improve- 
| ment in his plan of 1855 (No. 1489), in which the grain 
| was laid in layers upon a perforated floor, heated air ies 
| forced through the perforations and thence through the 
| grain. Mr. Creasy (No. 3276, A.p. 1865) employs two 
fans, one to inject, and the other to exhaust, hreeted air 
through grain placed within a casing formed with per- 
forated partitions. 

(To be continued.) 





SoutH Kenstincton Museum. — Visitors during the week ending 
27th October, 1866:—On Monday, Tuesday, and Saturday, free. 
from 10 a.m. to 10 p.m., 8,764. On Wednesday, Thursday, and 
Friday (admission 6d.) from 10 a.m. till 5 pas 1,365. ‘Total, 
10,129, Average of corresponding week in former years, 10,446. 
| Total from the ing of the , 6,378,631. 

A SincuLar Lanp Sutpg. — The Cleveland, Ohio, Herald of 

September 28th, relates a remarkable occurrence which took 
| place in that city the day before. It seems that there was an oil 

refinery situated in a ravine on the north side of Hill-street, which 
is filled up to grade across the gorge. About twelve o’clock the 
man in charge of the works saw about fifty feet of this embank- 
ment moving rapidly towards the buildings, which it reached and 
crushed, fil the ravine with earth to the depth of four or five 
feet, deposited quite level. The singular feature of this affair is 
it was not the falling of a steep bank, but a vast mass of 

earth was forced out horizontally by some unknown agency, carried 

some of it seventy-five yards on nearly a level. There was some 
| water with the slide, but the greater part of the. earth which 
| moved was not even wet, : sit 














ON ICE IN. RELATION TO BRIDGE 

| CoNROOTON 

By Roszrr Mawes, OE. F.RS, &, 
(Concluded from our last.) 


In the made at the Montreal banquet (August, 
1853), Ro m had previously faid— “There 
were facts attending the breaking-up of the ice which were 
susceptible of mathematical demonstration, and the pres- 
sure of the shove was also capable of being valued. It was, 
therefore, as easy as the addition of two and two to esti- 
mate the ure ane to retain the piers in their 
places. He had been told that the ice was piled 30ft. and 
40ft. high, but its pressure could be easily withstood.” —_- 

The italics are ours ;, we take the quotations verbatim 
from Mr. Jeaffreson’s “ Life of Stephenson,” and thus trust 
we in no way misrepresent the views of Robert Stephen- 
son. We are not aware that he has elsewhere added any- 
thing important to or modifying the above statements. 

Now, so far as these enunciate distinctly any intelligible 
mechanical principles at all for measuring the effect of ice 
upon bridge piers or like obstacles, we venture to aflirm 
that Mr. Stephenson’s views are utterly wide of the mark; 
indeed, absolutely wrong. His view obviously was this: 
The mass of ice may be regarded as reposing upon an 
inclined plane of water, whose angle of inclination is 
equal to the slope of the river surface between the obstacle 
(piers) and the first water clear of ice above, the breadth 
of the plane being the width of the river. There is no 
friction between the inclined water plane and the under 
surface of the floating ice; the mass of ice is, therefore, 
kept from slippi 
at its lower aid (the piers), and this pressure of the ice 
against the piers “is unquestionably the maximum amount 
ot force that can come into play.” 

That isto say, if M be the mass of the ice, and i = 
the angle of slope of the river surface, P = M sin. i 
will be the pressure upon the pier or piers necessary to 
keep the ice from thus slipping, and this pressure is the 
maximum amount of force to which the pier or piers can 
be subjected, “or that can at any time come into operation 
as affecting the bridge.” 

We shall not stop to criticise any minor points in this 
view, such as that it assumes that the pressure of the ice 
is a simple force perpendivular to the exposed ends of the 
piers and free from any lateral components; or that it ignores 
the water of the river being in motion, and assumes that 
it has no hold upon the ice at its uneven under surface, 
nor exercises any pressure against the surfaces at the upper 
end of the ice opposed to the current, &c. We say it 
mistakes the whole nature of the problem—which is not a 
static one, concerned with 
wholly a dynamic one—in w 
point to be regarded. 

Fora — understanding of the many eurious and 
important mechanical inquiries that arise in considering 
the forces to which bridge piers may be exposed from the 
ice of great rivers in rigorous climates, it is necessary to 
have acquired a clear adequate conception of the train 
of natural phenomena — that accompany the formation 
of the ice in autumn, and its debacle, or break-up, in spring. 
Amongst these grand plays of natural forces are some of 
the most singular and beautiful and delicately balanced 
that are presented by the physics of our globe. 

The formation of “ground ice—” the grund cis of the 
Elbe, Vistula, and Neva, the grue of the north of Scot- 
land, and ‘the ‘part played by its enormous flocculent 
masses in obstructing the regimen of the rivers at the 
commencement of the frost, are amongst some of the most 
interesting and important of these, and, we may add, that 
the interest is not the Jess because the exact physics of the 
production of ground ice cannot be said, as yet, to be fully 
unde , 

Into these we cannot, however, here enter at large, and 
the facts require to be sought for through a somewhat wide 
range of scientific and geographical literature, and can 
only be re by those previously well-up in the 
doctrines of physics, especially in relation to heat and 
meteorology. Crudely, because too briefly stated, the 
general facts are these : After the winter’s frost has set in, 
with heavy falls of snow, vast masses of more or less com- 
ice come down the rivers—some on the surface, some 
neath it, These accumulate and pack in slack water of 
bays, inlets, and eddies, and before obstacles, and so 
obstruct the river course, that its waters swollen much 
above either their mean summer or winter volume by the 
vast quantity of the first snow, which melts as it falls upon 
the surface still warmed by the previous summer's sun, now 
rise in flood greatly above their normal level. Ice floes and 
packs gather and stop, and start afresh and hurry on, and 
separate and gather again, upon and in the rushing flood, 
but they are all water-soaked, more or less soft and incom- 
pact, and hence do little or no mischief. 

After a time, varying from a few days to some weeks of 
frost, the superficial masses, as they collect in slack water 
places, freeze together and get anchored to the shores, ice 
shoots out from their edges and forms upon the shallower 
water everywhere, and at last the whole stream is frozen 
over (except a narrow strip of water in the middie here and 
there, and that always open at rapids or cataracts), and the 
river is “ bridged” with ice. 

The cessation of any thaw has reduced the supplies 
to the rivers, and its level has sunk to what it remains, 
almost unaltered, during the season while winter reigns 
supreme. The igy cover, the sub-glacial obstructions, have 
all adjusted themselves to the discharge, which continues 
for some months through the vast ice-covered canals 
beneath. Partly by additions frozen ony below, but much 
more by snow and rain deposited above and frozeu on com- 
pactly to the bed, the mass of ice is constantly on the in- 
crease, more or less, during the winter. 

But now the sun has once more regained its early spring- 
time power, and every runnel and feeder begins to pour 
down its melted snows and ice into the affluents, and 
thence into the great river, and after a time—longer 
or shorter—the waters, again in flood, rise far above their 
winter level; the regimen of diseharge tixough the sub- 
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violence, the icy masses are broken up and the debacle 

i Fs and at the dig. gon and places je 
and least obstru or having the greatest urging force 
of current, mass after mass broken loose and driven 
down stream, and with intervening spaces of clear water, or 
of water only covered with confused and tum) ; 
masses collected ther, one compact “floe” or island- 
™ field ss used towards - come rae 

ese jam er and up, or ly ov or 

aground, these they swing sad ied sae pons past. 
against each other, and grind the smaller pieces around them 
into half-thawed ice pap. : 

We need not pursue the picture into further details. It 
must be obvious to anyone standing above the pier of a 
bridge upon a river in this state, and contemplating the 
probable effect of the down-coming masses of ice upon the 
masonry that supports him, that the question “what is the 
power of the blow with which the t of these rushing 
masses of ice can strike the pier,” is that which must deter- 
mine “the maximum amount of force that can come into 
play upon it. “Energy—living force, not pressure ”— 
must be considered, 

We may at once make this more clear, and present an 
example for the application of truer principles by quoting 
a passage from Mr. Hodges’ magnificent work, in which he 
has given the narrative of the construction of the Victoria 
Bridge at Montreal :—“ Debacle of 4th January, 1855, the 
sight of twenty square miles (over 124 million tons) of 
packed ice, which a few minutes before seemed as a lake of 
solid rock all in motion, presented a grand spectacle.” . . 
“No, 2 dam glided down some hundred — unbroken, 
then the movement became more rapid, the fearful noises 
increased, and after performing three or four revolutions 
like huge giants in a waltz, they were swallowed up and 
reduced to a shapeless mass of crushed fragments.” (p. 30.) 

To give a more distinct notion of the scale of these 
phenomena we quote a few sentences from the report of 
the Baudirection of the Danube, and from Mr. Tierney 
Clarke’s journal of operations at the bridge of Pesth. 

“Tn 1838 the ice in the river near the piers of the pro- 

bridge was six feet thick on the Ofen side and ten 
eet on the Pesth side; in February a t part of this 
thickness, however, consisted of congealed snow. In this 
state it remained until the morning of the 9th March, 
when a movement of the ice took place across the whole 
breadth cf the river and for about 350 yardsin length, the 
wholemoving in ones iid mass.” This field stuck fasta short 
way below, and on th: 13th March a like mass of about 
400 yards in length moved down upon the former. Both 
then began to break up, and the large fragments jammed 
and stuck fast in the shoals and narrows at Csepel Island, 
just below Pesth and Ofen, and so dammed back the river 
that in sixty hours the water rose nearly thirty feet above 
zero, or low summer level, of the water gauge, and pro- 
duced the fearful inundation by which, within a few hours, 
the greater part of Ofen (or Buda) and two-thirds of the 
city of Pesth were destroyed. When the ice dam gave way, 
rtly thawed by the warmer water rushing through and over 
it, partly forced bodily onward, the rush of the water was 
such that over the whole inundation the upper ten feet in 
depth was run off in about forty hours. The usual rate of 
current of the Danube is from five to seven miles per hour 
about Pesth. It may be imagined what was the velocity 
of the water after it was let loose by the giving way of the 
ice, while its depth was still thirty feet greater than when 
at summer level. Enough has been stated, then, to show 
the magnitudes and velocities with which we have here to 
deal. Did s allow, we should give some further ex- 
tracts from the journal of operations of the year 1841, in 
which several of the dams were carried away and injured, 
but we must merely refer our readers to those in the 
original account for further information as to the collateral 
questions which may arise from the complicated secondary 
movements of the masses of ice, and the effects these may 
give rise to in the regimen of the river. 

_ We proceed to illustrate the general nature of the ques- 
tion in its simplest case. We have to deal with a mass of 
ice, which has a motion from the stream that carries 
it, and in which, therefore, work is accumulated, and which 
is arrested, partially or wholly, by a fixed obstacle (the 
pier) in the river, To fix our ideas we may assume the 
mass a parallelopiped, moving with its length way in filo 
aque, and suppose a single pier in the water, which is 
struck by the end of the parallelopiped at its middle point, 
so that the pier, the surface struck, and the centre of 
gravity of the slab of ice, are all in one line, and in that 
of the stream’s motion. 

_ It depends upon the time that has elapsed from the 
instant that such a mass of ice has commenced to move, 
and upon other conditions, whether or not it shall have 
acquired a velocity equal to that of the river’s mean 
velocity at the immersed section of the ice. But as we 
are only illustrating, and as, being the safe course always 
for practice, we may assume the velocity of the ice V,, at 
impact, to be equal to that of the stream that carries it, V. 
Although the specific gravity of pure ice is only ‘950, 
water being unity, yet as much of this ice is porous and 
water-logged, we may at once take its density as jequal to 
that of water. We have, therefore, as the work accumu- 
lated in the mass of moving ice whose weight is W— 
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1 d and b being the three dimensions of the ice. And if 
the ice be brought absolutely to rest by the pier, the whole of 
this work must be met by the dynamic resistance of the pier, 
or expended in the fracture and distortion of the ice itself, 
Practically the ice is never brought perfectly to rest, and 
a very large proportion of its energy is consumed in its 





own deformation. How much of the latter depends mainly 
upon its degree of hardness or softness, and upon the 
velocity of impact? 

In the absence of any experimental knowledge as to the 
compressibility of soft ice, and as being the safest prac- 





tical view, we may always assume the ice perfect and of 
maximum hardness, like our so-called domestic American 
i 


ce. 

Let us suppose that the cross stream breadth of the 
pier is a flat surface at least = b x d, so as to receive 
whole end surface of the ice at impact. What is the 
greatest ible amount of work that can be got out of it 
to be resisted by the pier, meoeening | indefinitely long ? 

We have seen above that Mr. Hodges tells us twenty 
square miles of ice got into simultaneous motion upon the 
St. Lawrence, and as the river above the Victoria Bridge 
is above a mile wide, the slab of moving ice here must 


ch | have been fifteen miles or more in length, 7. Can we 


bring a slab of fifteen miles in length to rest against a flat 
obstacle as assumed? We cannot; for it will inevitably 
break up at intermediate points. Few experiments have 
been made as to the resistance of ice to compression. Mr. 
Bevan, by an ingenious method, determined its modulus of 
elasticity as low as Some recent and trustworthy 
experiments of a direct character by Professor J.- Philli 
of Oxford, fix the superior limit for the modulus of cohe- 
sion under compression at about 1,200ft. 

It follows, therefore, that a squeeze cannot be propagated 
through ice to an obstacle beyond, for a greater distance 
than 1,200ft.; at any greater distance the ice itself crushes, 
and the residual force, whatever that may be, is expended 
in breaking it up. And this is the case for statical pres- 
sure ly. Lf the force be impulsive, the impulse 
cannot be transmitted even so far—perbaps not more than 
half the distance. 

But let us here again be on the safe side, and assume 
that the extreme range of impulsive force transmission 
through compact ice is equal to the height of its modulus 
of cohesion, or 1,200ft. This gives a limit to / in our pre- 
ceding equation, for which we may always substitute 
» = 1,200, for beyond this length it matters not how far 
up the river the moving ice slab extends, its length can 

d nothing’ to the energy of its impulse on striking the 

ier. 
. We may,'therefore write for the equation of greatest 


possible effect :— 
yy — 1,200 (bd) x 624y, 
_, 64°4 1? 
or simply and sufticiently approximately 
U=1,200.x bd x V;, 
as the weight of a cubic foot of water or (as assumed) of 
ice in pounds is very nearly = 2g. 

Here the meeting end of the pier has been supposed 
as wide as the slab of ice, or = 0. And if b be taken 
as equal the interval from centre to centre of two adjacent 
piers which are not very far apart, perhaps this equation 
may be accepted as roughly expressing the greatest effective 
effort to which the two can be exposed, when the ice 
strikes them end on simultaneously and stops in the line 
joining them. d 

But let us suppose that the indefinitely long slab of ice, 
as before, is aay one narrow-ended pier O, as in Fig. 1. 
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Some different conditions come into play. The ice will 
now fracture or shear at angles s, O, ¢, s, O, ¢, and assuming 
no momentary crushing at the surfaces of impact, the 
greatest effective effort will be that of the wedge-shaped 
and partly parallel slab n,s,O, s,m. The angle s, O, ¢ will 
not fe exactly, but will approach that of the “shearing 
angle” of Moseley, or “angle of easiest fracture.” That 
angle, when P (or U) is a minimum, is 

a= paler Sh 4 
4 2’ 
and P = K Yoos. 9 — 
sin. (a — ¢) cos. a 
y being the co-efficient of resistance to shearing per unit 
of surface, and assumed the same in all directions in ice; 
K, the base of pressure; and » the limiting angle of resist- 
ance for ice against ice. The values for y and 9 are not 
even approximately known, and it would be doing good 
service to many branches of physics, as well as square off 
a good many wild and crude speculations of the “ice-period” 
geologists, if some competent experimentalist were to de- 
termine them. 

Regelation, we may remark, will offer an almost insur- 
mountable obstacle to the accurate determination of 9. 
So far we have merely regarded the case of the slab of 
ice meeting the end of the piers, and, therefore, striking 
them in the direction in which they are best able to 
resist. 

A much more formidable case may arise, however, 
when the work is applied laterally or against the sides 
of the piers, as it may be by a wedge-shaped slab of 
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as in Fig. 
The wedge here is driven by a force equal to its own 
weight, moving with the velocity V,, as before, and the 


the | limit of its dimension, 7, must’ be taken at 1,200ft. above 


the transverse line x, m, i.e. at the up-stream extremity 
of ~ surfaces of contact, which also limits the dimen- 
sion b. ‘ 

1f «= the angle of the w ¢, the limiting angle of 
resistance of ice upon ice, as before, and if we assume that 
the wedge of ice gets jammed, is brought quite to rest, and 
suffers no sensible com ion or -up, then we have 
for the greatest possible effort that the piers must be able 
to withstand laterally, in directions perpendicular to the 


w faces, 
_ amet sin. « 
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' 29 sin. (¢ + 9) 

The wi le may probably be, in nature, of almost 
any value, sham oat as it does, upon the innumerable ways 
in which the ice may break up, but from the fact that the 
crystalline form of ice is the hexagonal prism, and that, as 
indicated by Mr. Mallet’s law of crystallisation under 
change of temperature (confirmed expressly by Mr. 
Hodges, in his great work, as respects the Ice of the 
St. Lawrence, at p. 11, &c.), the long or principal axes of 
the crystalline prisms are found vertical in floating ice ; so 
it seems probable that the angles of most wedge-shaped 
masses of ice will approximate to 60 deg., or to the half 
of that. 

We have limited ourselves to considering roughly what 
the ice could do, assuming it rigid at the surfaces of con- 
tact. But this is far from the fact in nature, as has’ been 
already observed. 

How much the effects of the impulse of ice may be actu- 
ally deadened oe softness and brittleness of the 
material, in the absence of experimental coefficients, it is 
useless to attempt to consider, further than to remark that 
there can be no doubt but that in most instances, where 
opposed to such obstacles as stone piers, by far the larger 

of the work in the ice is expended in its own de- 
struction, and that this may be so aided by suitable ice- 
breaking forms for the up-stream ends of the piers that 
very little indeed shall be left to expend injuriously upon 
these. But in estimating the possible maximum efiects of 
the impact of ice upon a given work, as designed for 
construction, we do not think any allowance whatever 
should be made for the softness or pliability of the ice. 

We have ourselves seen slabs of ice, about three years 
since, coming down the Rhur, near its debouchure into the 
Rhine, of many yards in length and breadth, and nearly 
two feet thick, which were as compact and rigid as any 
Norway or American lake ice, and the Rhur is but com- 
paratively a very small river. Those who will consult the 
volumes of the “ Bulletin des Sciences” (of about 1836, if 
our memory be correct), may see in them the results of an 
extensive series of experiments made in Varsovia as to the 
best methods of breaking up great accumulations of compact 
ice, and what a prodigious resistance it is able to afford to 
the stroke of cannon shot, or even the fall and the explosion 
of bombs. 

Reverting now to what we have stated in reference to 
the possible effects of ice upon some of the Thames 
bridges. The area of open water between Westminster 
and Charing Cross bridges is about 1 ,800ft. by 900ft. The 
four middle spans of the Hungerford Bridge, including the 
three sets of piers, give a water way of about 650ft. With 
ice covering the river lft. thick, a prism therefore of 
650ft. across the stream, by 1,200ft (the modulus), might 
come against the three piers at the up-stream side, moving 
with the velocity of the stream at falling tide. If we take 
this at but four miles per hour, we have 1,467 foot-tons 
as the work pools B+ the ice, and one-third of this, 
or 489 foot-tons, might have to be disposed of by each of 
the cylindrical pillars 5 0 which the mid-portion of the 
bridge is supported. ere the ice wedge-shaped, and 
to jam between two of these pillars, the strain that each 
would have to reach might be still greater. 

We shall not attempt to decide how much of this total 
energy could become effective against the pillars, and we 
shall also leave to our student readers to determine, as an 
excellent exercise, what is the dynumic resistance that one 
of those 10ft. diameter pillars could oppose to a blow at 
the greatest velocity of the Thames’ current, struck at or 
about midway between the river's bottom and the bridge 
platform. It is probable there is an actual margin of 
safety here ; it is obvious there is a very wide one at the 
Victoria Bridge. 

Our object has been rather to draw attention to cor- 
rect, and to, at least, less incorrect methods, of viewing 
this subject, not to pretend to any exact investigation, 
which, therefore, we beg our mathematical readers not to 
assume us as having even eae The example we 
have last referred to places in a striking light the erroneous 
character of Robert Stephenson’s views—1,467 foot-tons 
isa very different measure of force to what his view would 
give, viz., the pressure of 21,000 tons of ice at the foot of 
an inclined plane of water, the — of which, between 
Westminster and Charing Cross bridges, is at V=4 
miles per hour, so small that sin. « would be almost 
nothing, and the pressure of the ice against the piers prac- 
tically insensible. 





Tue OLpEst INHABITANT.—A human skull has been discovered 
in a mine shaft 150ft. deep in California. The discovery is remark- 
able in the fact that the skull was found, it is said, in the Pleiocene. 
The oldest known relics of the human race found up to the present 
have been found in the blue lias formati The Plei is 
much older, therefore it is probable that this skull is the oldest 
relic of man in existence. Abbeville jaw bone is thrown into 
the shade. A lecture has been delivered on the subject by Pro- 
fessor Whitney in the California Academy of Sci 

Tue Factory Acts,—The half-yearly joint report of the inspec- 
tors of factories for the last half-year give a total of 2,376 acci- 
dents through machinery, of which twenty-eight. caused death ; 
and 225 accidents not arising from machinery, six of which re- 
sulted in death. Only one information was laid for neglecting to 
fence mill gearing. The inspectors strongly express their ‘‘ sense 
of the vast benefit conferred upon the operatives by the Factory 
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THE TAFF VALE RAILWAY AND DOCKS. 
Last year a history and description of the large ironworks at 
Merthyr appeared in the pages of Toe Encrnezer, and the fol- 
lowing account of the- means by which the minerals and iron 
of the richest mining districts of central Wales are carried down 
to the rising port of Cardiff, and there shipped to all parts of 
the world, will prove a fitting sequel to the series of articles 
already mentioned. The Glam ire Canal was opened in 
1798, and for forty-three years was the only outlet to the sea 


. for the coal and iron of the Merthyr and Aberdare districts, 


unless conveyance by the ancient turnpike road through Caer- 
philly were selected. The canal had forty locks, and some parts 
of it were short of water during the summer months, so that it 
became blocked up with the great tide of traffic. A tramroad 
was made from Merthyr to a point where the water was more 
abundant, but this gave relief only for a season. At last the 
freighters and proprietors of. the tramroads determined, in 1834, 
to make a through railway to Cardiff. In 1835 they surveyed 
the route, in 1836 obtained an Act of Parliament authorising 
the carrying out of the works, in 1837 began to construct the line, 
and the Taff Vale Railway was finished and opened in May, 1841. 
From that time to the present it has held its position as one of 
the best paying lines in the kingdom, the dividends declared for 
many years past amounting sometimes to 9, but generally to 10 
cent. 

By the original Act of Parliament the company was em- 

wered to raise a capital of £300,000 in £100 shares, and by 
an additional sum of £100,000. A second Act, passed in 
1837, enabled the company to make short branch lines to several 
ironworks, and a third Act, passed in 1840, empowered the com- 
pany to raise an additional capital of £165,000 in shares, and 
£55,000 more by loan. In 1842, according to Mr. Francis 
Wishaw, C.E., the following was the full extent of the Taff Vale 
Railway and its branches :— 














| Miles. | Chains. 
Length of mainline .. «2 «2 «+ 2 oF of 24 16 
» Ely branch ee 08 ce 06 0 of 6 23 
” Rhondda branch eo. 06 60 oe 1 78 
” Liancaiach branch .. «+ «+ «2 «+ 4 19 
»»  Dowlais branch a ee 1 64 
»  Penydarran branch... .. .. «+ os 0 64 
os Morlais Quarry branch .. .. «+ «+ 1 43 
» Plymouth Works branch ee 9 0 21 
Total length of Taff Vale Railway in 1842 .. | 4l 8 





Although at this period the original design of the Taff Vale 
Railway promoters was fully carried out, it was known that a 
wild and very hilly district to the west of the line in central 
Glamorganshire, abounded in minerals, although it coutained no 
towns, and a very uncivilised population. So it was determined 
to carry the rails into the Rhondda valleys, and to make a 
branch to Aberdare. Accordingly in 1846 parliamentary powers 
were obtained to make the Rhondda, Rhondda Fach, and Aber- 
dare branches, which, however, were not constructed for several 
a afterwards. Recently the Penarth and a few other short 

ranches have been opened, the whole nearly doubling the length 
of line given above. 

The earthworks upon the railway are unimportant, and two 
tunnels 377 yards in length once situated the main line, 
have recently been changed into open cuttings, without hindrance 
to the regular traffic. One of these was situated near the tup of 
the incline at Aberdare Junction, and the other at a point seven 
miles from Cardiff. The railway winds through exceedingly 
picturesque and hilly scenery, rendering many bridges and 
viaducts necessary, and these are all built of stone, the maso 
being of unusually good and substantial workmanship. 
viaduct of six arches of 50ft. span each, resting upon octagonal 
columns of masonry 14ft. in diameter, carries the line over the 
valley near Quaker’s Yard, at an elevation of 100ft. above the 
river. A skew viaduct of four arches, the largest of them of 
104ft. span, carries the railway over the Rhondda river. Near 
Cardiff the line was carried with some difficulty over soft alluvial 
soil full of water, and among the hills the character of the 
country made numerous curves necessary, more than half the 
main line consisting of curves from a quarter of a mile radius 


The principal feature of the Taff Vale Railway is a steep 
incline of 1 in 18, and half a mile long, from Aberdare junction 
to the top of a range of hills leading to Merthyr. From Cardiff 
the line rises throughout its entire length, but in the course of 
its ascent to the mountainous country of the north of Glamor- 
ay a the enormous mineral and passenger traffic of the line 

had to be carried, locomotives and all, up and down the 
Aberdare junction incline by means of ropes and a stationary 
engine at the top of the hill. The rope was coiled on and off a 
circular drum, with its axle crossing the railway, and supported 
on each side by two substantial towers of masonry. This 
incline, with its ropes and drums, is as well known and famous 
in Wales as the rope travelling of the Blackwall Railway to the 
older inhabitants of London. For years the contrivance for 
pulling the trains up into the Welsh mountains worked well 
without any accident of note, except upon one occasion when 
the axle broke and let a mineral train down with a run, without 
doing further damage. In working the trains up and down this 
incline the plan adopted was never to attach a weight of more 
than thirty tons to either end of the wire rope, the long mineral 
trains being divided before making the descent, and a sufficient 
number of wagons always kept at the top of the incline to 
counterpoise to some extent those to be drawn up. The short 
passenger trains of the line were always drawn up without being 
and without delay, but four wagons of iron or iron ore 


“were the utmost the rope was allowed to bear, and to these 


about ten empty wagons would form a good working balance, 
although the steam power applied to the drums enabled very 
unequal weights at the two ends of the rope to be used. The 
fact that all the minerals and iron of Merthyr had to be carried 
down to the sea caused the daily downward traffic on the incline 
to be more than double the weight of that brought up, unless in 
a few exceptional instances, so that, as a rule, very little work 
was required from the stationary engine. A fine instance this 
of the indestructibility of force, as the potential energy acquired 
by the coal at the expense of the owners in raising it by the 
consumption of fuel and steam power at the mouth of the pits 
caused a saving of fuel and work to the stationary engine at the 
Aberdare junction incline, and helped to increase the receipts of 
the Taff Vale Railway Company. Much mineral produce from 
the Rhondda Valley had, during the last two years, to be 
carried up the incline, so that the econumy of power is not now 
BO t as in former times. 

e abolition of this heavy incline having been decided upon 
by the company, a second one, a quarter of a mile longer > 
the first, with a gradient of 1 in 40, was commenced more than 
a year ago, and will be finished in about six months. The new 
incline lies parallel with the old one, but in a cutting 70ft. in 
depth for a considerable portion of its length. The soil being 
hard, and full of large fragments of rock, most of the work has 


been done by . Soon after the works were commenced 
the company removed the drums and stati engine, and for 
the last twelve months have carried all the trains up and down 
a single line on the old incline of 1 in 18 by the aid of two or 
three locomotives. As this is by far the gradient in 
the kingdom over which trains and heavy mineral 
traffic of amain line are so worked, very stringent regulations 
have necessarily been made to ensure safety. The working 
instructions, therefore, enact that :—“ 1. When taking goods or 
mineral traffic up the main incline, one engine will be coupled 
on in front of the train, the other engine assist at the tail 
end of the train. With down trains the two engines will be 
coupled together, and to the front end of the train. 2. The 
train load passing over the main incline must to a great extent 
be regulated by the weather and the state of the rails. On no 
account for the two engines must the gross weight exceed fifty 
tons, or twenty-five tons for one engine. 3. With the usual 
up passenger trains on the main incline, one assistant engine will 
be coupled on in front of the train engine. An engine must 
follow close behind the train so as to give assistance if required. 
4, The speed of up engines and trains on the main incline 
must not exceed seven miles per hour, and the speed of 
down engines and trains must, as far as practicable, be 
limited to five miles per hour, which ‘must not be exceeded.” 
These regulations have been practically carried out in all states 
of the weather during the past twelve months. The fact that 
no accident to a passenger yet occurred on the Taff Vale 
Railway is attributed to the circumstance that the rules are very 
stringently enforced, that no officer exhibiting the slightest 
tendency to intemperance is retained, and that the signals are 
turned against all trains, which are not allowed to pass them till 
temporarily changed for the purpose by the signalman on duty. 
The Taff Vale Railway was originally laid with single T-headed 
rails of 48 1b. to the yard, succeeded at a later date by others 
weighing 55lb. to the yard, supplied by Merthyr and Ponty- 
pool ironmasters at about £8 10s. per ton. As the traffic in- 
creased, however, the whole line was relaid with double T-headed 
rails, weighing 74 lb. to the yard. The crossings are of solid 
steel rails of 74 Ib. to the ton, and recently a few lengths of the 
main line have been laid with steel rails made at Sheffield, to 
test their durability. The chairs are fastened to the sleepers 
in the creosoting works of the railway, at Cathays, near Cardiff. 
The accuracy of the gauge is thus insured, and the platelayers 
are thus obliged to straighten or curve the rails, but cannot 
twist them by spiking down the chair whilst the rails are pa | 
laid. At Cathays, where the creosoting and chairing are carri 
on, the carriages required by the company are also built. The 
whole staff employed in the yard amounts to about 300 men. 
The company has also a locomotive department, originally 
established only for the performance of repairs, but now em- 
ployed to make a large proportion of the new engines used on 
the line. The railway, though so short in length, more than 
fifty colliery sidings upon it, so that the coal traffic alone is very 
heavy. Previous to 1857 the toll for the carriage of coal and 
coke was 1}d. per ton per mile, but in that year, when the com- 
pany sought powers from Parliament for additional lines and new 
works, the tolls were reduced to jd., and since that date the 
dividends to the shareholders have increased. The mineral 
traffic, the total receipts of the line, and other particulars showing 
the progress of the Taff Vale Railway, and of the port of Car- 
diff, are accurately set forth in the following table :— 
Traffic and Receipts of the Taff Vale Railway. 
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1849 | 711,560} 497,045 205,522 | 291,523 | 104,767 
1850 | 781,900 6 290,097 | 274,601 | 115,349 
1851 801,653 | 546,456 319,044 | 227,412 | 117,090 
1852 | 952,119 | 607,240 389,100 | 218,140 | 131,060 
1853 | 1,130,191 | 704,502 501,686 | 202,816 | 158,701 
1854 | 1,286,939 | 834,504 635,768 | 198,736 | 172,494 
1855 | 1,411,766 | 980,632 726,564 | 254,068 | 188,162 
1856 | 1,690,794 | 1,230,396 720,867 | 465,742 | 218,467 
1857 | 1,751,183 | 1,337,830 - 692,847 | 563,366 | 223,211 
1858 | 1,773,033 | 1,313,388 | 105,140 | 698,984 | 461,333 1687 
1859 | 2,114,725 | 1,582,211 | 411,692 | 585,334 | 465,692 | 224,759 
1860 | 2,550,215 | 1,929,525 | 698,920 | 553,099 | 408,593 | 248,990 
1861 | 2,677,334 | 2,092,505 | 860,403 | 577,495 | 263,833 | 250,423 
1862 | 2,982,486 | 2,296,657 | 949,226 | 662,542 , 267,712 
1863 | 3,243,026 | 2,450,395 | 1,098,593 | 621,838 | 263,149| 284,579 
1864 | 3,348,185 | 2,414,836 | 1,180,657 | 523,828 | 198,750| 291,427 
1865 | 3,366,785 | 2,501,689 | 1,118,431 | 589,620 | 277,463 | 297,910 























The relative amount of revenue derived from different sources 
by the Taff Vale Railway Company is shown by the following 
table of the income derived from every department during the 
last eighteen months :— 











June, 1865. Dec., 1865. | June, 1866. 
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Ballast’... we cf eco co 128 6 =«21 11510 9 we VS 
Electric telegraph .. .. «+ 9713 5 105 19 10 oe 
145,578 3 9/ 152,231 18 3/ 155,863 0 8 














Of the passengers who travelled by the railway during the 
half-year ending June, 1866, only 10,520 took first-class tickets, 
and 21,956 second, against $23,645 third-class. Periodical 
tickets, 214. The receipts, for the same time, from each descrip- 
tion of were as follow :—First-class, £1,048 ; second- 
class, £1,419; third-class, £11,787; periodical tickets, £375. 
The miles travelled were :—First-class, 130,299; second-class, 
242,877 ; and third-class, 3,121,730. The total number of loco- 
motives now in use upon the line is 67, and of vans and wagons 
of all descriptions 2,750. 

The mineral produce of central Wales, on reaching the port of 
Cardiff by the Taff Vale Railway, is shipped at the Bute and 
Penarth docks. The former are the private property of the 
Marquis of Bute, to whom they are the source of an enormous 
annual income. The Penarth docks were originated about ten 
years ago yp Pete ce a, all owners of mines = 
collieries in Glamorganshise neighbouring counties, v7 
formed themselves into the “Ely Tidal Harbour Company.” 
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This company obtained powers from Parliament’in 1856 to con- 
struct a tidal harbour on the river Ely at Penarth, and make a 
er bags and a-half miles long, from the harbour to a junction 
with Taff Vale line, near Llandaff. Another Act was obtained 
in 1857 for the construction of the Penarth dock, and a railway 
two miles in length from the dock to the tidal harbour. The 
Penarth » Dock, and Railway Company then entered 
into a contract with Messrs. Rennie and who agreed to 
construct the railway and tidal’ harbour, neither of which were 
difficult undertakings, and both were open for traffic in 1858. 
The harbour has ten coal drops, capable of shipping 150 tons 
each hour, also three steam ballast cranes, capable of dis- 
60 tons per hour. Messrs. Smith and Knight contracted 
in 1858 to construct the dock and the dock railway, but after 
the works were commenced | ings were instituted in 
the Court of Chancery to settle disputes between the contractors 
and the company, the result being that the latter took possession 
of the unfini dock in 1861, and afterwards carried on the 
works themselves. The dock was opened last year, after many 
difficulties had been overcome in its construction, because the 
muddy character of the soil afforded no good foundation for the 
n masonry, which is consequently mostly built upon 
e es. new dock is 2,100ft. long and 370ft. wide, and the 
in 400ft. by 380ft. The lock is 270ft. long by 60ft. wide, and 
the sea entrance is also 60ft. in width, with a depth of water of 
from 25ft. to 35ft., according to the height of the tides. 

The branch from the Taff Vale Railway reaches the docks at a 
height of from 18ft. to 19ft. above the level of the edge 
of the dock, and the wagons are brought perpendicularly 
over the edge of the vessel about to receive the coals, The 
roads from the line incline to the drops, so that the wagons run 
down by their own weight, and after being disburdened at the 
shoots are sent back by other roads, which also incline down- 
wards. There are twelve drops altogether, eight of them being 
calculated to ship 150 tons each per hour, but four of them are 
double drops, each arranged to shoot coal into the same vessel at 
the same time at the rate of 300 tons per hour. Mr. George 
Fisher, the engineer to the Taff Vale Railway, states that some- 
times vessels have come in at one tide and gone out in twelve 
hours with 1,000 tons of coal on board. Not only is care taken 
to expedite the departure of ships, because every tide a steamer 
saves is calculated by the freighters to be equal to threepence 
per ton on the coal, but care is taken to ship that coal in good 
condition. For this purpose an anti-breakage machine is em- 
ployed, consisting of a kind of bucket with a hinged bottom, 
which catches the coals as they fall from each shoot and then 
carries them down into the hold of the vessel. On reaching the 
lower part of the vessel the bottom of the bucket opens, and 
coals are deposited without breakage to themselves or injury to 
the ship. In the ordinary way of work at the Penarth docks 
twenty wagons, of from six to ten tons each, are tipped in every 
hour at each shoot. At another part of the dock are three 
ballast and iron ore cranes and a ten-ton lifting crane, and these, 
with all the machinery connected with the docks, are worked by 
hydraulic engines. @ engineering and general superinten- 
dence of the line and docks are deputed principally to Messrs. 
George Fisher, E. E. Page, and W. D. Bushell. 

The whole of the works of the Penarth docks and the branch 
railway to the Taff Vale main line cost about £800,000, and 
were leased last year to the Taff Vale Railway Company, who 
guaranteed the original shareholders 44 per cent. per annum 
upon the outlay they had made. The result has been a reduc- 
tion in Taff Vale dividends from £10 to £9 per cent., but as the 
Penarth docks are newly opened it is expected that the lost 
ground will shortly be more than recovered. For such a short 
line the number of trains running is very large, amounting to 
110 up and 111 down per day, all possible energy being exer- 
cised to ensure quick despatch and to facilitate the steam coal 
export trade of Cardiff. 





SrzaM Frre Encrves.—A new large double-cylinder steam fire 
engine was last week '. — by Messrs. Merryweather and Sons 
to Chatham Dockyard. m cold water it raised 60 1b. pressure 
of steam in ten minutes and a-quarter, and in another minute and 
a-quarter was at work with 1001b. pressure; it projected an inch 
and a-half stream 245ft. horizon rit also pm four strong 
jets, each of one inch diameter. This is a similar engine to those 
already supplied by this firm to the royal dockyards at Woolwich, 
Portsmouth, Deptford, and Devonport. 

MANCHESTER GEOLOGICAL SocieTy.—The annual meeting of 
this society was held on as October 25th, at the Museum, 
Peter-street; Mr. E. W. Binney, F.R.S., F.G.S., the lent, in 
the chair. Mr. J. E. Forbes, F.G.8., one of honorary 
secretaries, read the report of the council, which touched upon the 
various matters of interest arising at the monthly meetings, and 
which have been mentioned in this journal from time to time. 
The financial statement showed that £119 10s. had been received 
in oy ge — ear, the balance in hand being 
£144 18s. 5d., against £121 4s. 2d. last year. The curators’ report 
was also handed in, containing a list of the books and specimens 
given to the society during the 


ear. The reports were adopted 
and ordered to be printed, and the following officers were elected 
for the ensuing year:—President, Mr. E. W. Binney; vice-presi- 
dents, Messrs, Chattwood, Aitken, Greenwell, and Eskrigg; hon. 
secs., Messrs. J. E. Forbes and Clegg Livesey; hon. curators, 
Messrs. E. W. Binney and H. M. Ormerod; treasurer, Mr. H. M. 
Ormerod. The council was also elected, and thanks were voted 
to the several officers for their past services. A conversation 
arose as to the desirableness of more frequent excursions, and the 
result was the adoption of the following resolution:—‘‘ That three 
excursions at least be made during the ensuing year, and that the 
president, honorary secretaries, and Messrs. Aitken and Chatt- 
— = power to add to their number) be a committee to 

e@ the necessary arrangements.” 
THe List oF EXHIBITORS TO THE PARIS EXxHIBITION.—The 
Me rg of the London Gazette office are strange and wonderful to 
0 The Gazette of the 19th ult.-began to give a list of the 
exhibitors to whom Loy has been allotted by the respective com- 

th Group II., in ‘ i 


mittees, heading it ‘apparatus and a) tions 
of the liberal arts.” The fo sundae for Geter ry 
printed asimilar list for Group IV., of “clot (including fabrics 
and other objects worn on the mn.” reaching Class 


XXXIX. (“toys”), the list suddenly s and has not been 
continued in either of the Gazettes for last Fri roe 
The only list Se ee ee 
Class es weapons. ” "We notice that, no doubt 
in consequence of the space ha been granted before the wa: in 
Bohemia, the exhibitors and exhibits are few compared with the 
great attention now being given to the a. Mr. Robert 
Adams, of Pall M sends some fire-arms; Mr. J. Brazier, of 
Wolverhampton. e~ ks; Messrs. Burton, Bethel, and Millar, 
London, a a ng rifle; Colt’s Patent Fire-arms Manufac- 
turing Company, Pall Mall, revolving fire-arms; Mr. 
London, fire-arms, projectiles, &c.; Mr. W. Greener, of Bi - 
guns; Mr. W. Harvey, of Exeter, guns, rifles, &c.; Mr. 
A. Lancaster, of South Audley-street, guns and rifles; Mr. J. 
Lang, London, em rifles, and pistols; Mr. R. Marrison, of 
Norwich, ‘im ents for breech-l fire-arms;” Mr. J. 
Millar, of London, “‘a model of a metallic cartridge ;” Messrs. 
Mortimer and Son, of ae guns and er Mr. C. _—— 
of Birmingham, rifles, guns, &c.; Messrs. Fennings and Sons, 
Birmingham, rifles, oes, and revolvers; and Mr, A. 
Wyley, of Birmingham, -loaders. 
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THE METROPOLITAN DISTRICT RAILWAY. © 
No. L 


TurovcH the courtesy of the engineers of the Metropolitan 
District Railway, Mr. Fowler and Mr. T. M. Johnston, we have 


been recently afforded an opportunity of inspecting the works 
now in progress on this line. Every facility has been placed at our 
disposal for making ourselves thoroughly acquainted with the na- 
tureof thework; and wepropose to lay before our readers, in this 
and following papers, a description of what is really one of the 
most interesting undertakings ever carried out by the engineer. 
Messrs. Fowler and Johnston have had incredible difficulties to 
contend with at every step ; difficulties, too, so peculiar in their 
character that precedent and experience could of little avail 
in overcoming them. If a railway line ever demanded the most 
original treatment,the Metropolitan District Railway has done so; 
and it is not too much to say that the engineers have risen with 
the occasion. Every difficulty has been overcome with an inge- 
nuity and originality which are, in truth, rarely called for in 
the present day, and still more rarely displayed. In one word, 
the work throughout is simply of unexceptionable excellence : 
bricks, cement, and iron can do no more, and, to all appearance, 
the Metropolitan District Railway will last for ages. Few of 
those who will ultimately travel through it will be able to form 
the least idea of the nature of the task performed by the 
engineers and constructors, a8 its finest characteristics are hid 
for ever from the light. 

The Metropolitan District Railway commences at Kensington» 
where it connects with the Kensington extension of the old Me- 
tropolitan line, and, passing through Brompton and part of Bel- 
gravia to Westminster, follows the Thames Embankment to the 
City, and continues along King-street and Cannon-street to the 
Tower, where it again connects with the Eastern extension of the 
Metropolitan, and thus completes the system known as the Inner 
Circle. In addition to this main line, the total length of which 
is 64 miles, there are at the western extremity two important 
branches, one from Brompton and another from Kensington, to 
connect with the West London Railway bet the Kensington 
and the West London stations of the latter. These branches, 
which are equal to about twomiles of railway,will form a complete 
connection between the Inner Circle and the London and South 
Coast, the Great Western, the South-Western, the Brighton and 
South Coast, and the London, Chatham, and Dover Railways ; 
thus allowing trains from every part of London to proceed 
straight to any of these lines. 

In their last report the directors stated, that a joint committee 
of the directors of the Metropolitan and the Metropolitan District 
Companies had been appointed for the purpose, among others, 
of making arrangements for working the two lines as one sys- 
tem. The committee have held numerous meetings, and given 
their best consideration to the subject, and the result has been 
an agreement, under the seal of the two companies, which we 
have no doubt will lead to most beneficial results, not only 
for the proprietors but for the public. This agreement provides 
that the Metropolitan Company are efficiently to work and 
maintain the portions of the district line as they are successively 
opened for traffic ; to extend the running of all their Notting-hill 
and Brompton trains over their railway, and to run additional 
trains, if deemed necessary by a joint committee to be appointed 
by the two boards, and to hand over monthly to the Metropolitan 
District Company 55 per cent. on the gross receipts, whether 
from local traffic or their proportion of through traffic. This 
agreement is terminable at any time by either company at eigh- 
teen months’ notice, after the end of twelve months from the 
opening of the line between Brompton and Westminster Bridge. 
It is also proposed, under arrangements with the First Commis- 
sioner of Works, to form a covered way connecting the com- 
pany’s Westminster Bridge station with the Houses of Parlia- 
ment, so as to render communication with the railway easy and 
commodious. 

The Act of Parliament for making the line was passed in the 
session of 1864, and the company completely organised in 
February, 1865, and a large proportion of the capital paid up. 
Immediate steps were tnen taken to obtain possession of the 
land for the purpose of the works, and this, which is always a 
most difficult task, was rendered more so by the insertion in the 
Act of a special clause requiring that six months’ notice should 
be given before the company’s compulsory powers could be 
exercised. 

The contractors are now in possession of all the property re- 
quired for the line, from the junctions with the West London 
Railway and from the Kensington joint station to Prince 
Albert’s-road, Kensington ; from Sloane-square to Ebury-street ; 
and from Belgrave-street Scuth to Buckingham-row, Westmin- 
ater ; constituting a total length of nearly three miles. 
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The portion of the property required for the St. James’s Park 
station at Westminster is also in possession of the contractors, 
and the work commenced for the station. The designs for 
the works opposite Westminster Abbey have been agreed 
upon with the Dean and Chapter, and arrangements have 
been made for their immediate commencement. The designs 
for the communication between the proposed station at 
Westminster Bridge and the Houses of Parliament and 
all the works connected therewith have been approved by 
her Majesty’s Chief Commissioner of Public Works. The details 
of the Thames Embankment works have for some time been 
under discussion with the Metropolitan Board of Works, and, 
excepting on a few points, the settlement of which is provided 
for if necessary, under the ‘Metropolitan District Railway Com- 
pany’s Act, are, we believe, agreed upon. The works opposite 
the South-Eastern Railway Company’s Cannon-street station, 
about 225ft. of railway, have been completed. Opposite West. 
minster Abbey the brickwork and side walls on arches have been 
completed for a length of upwards of 200ft., and the iron 


ders for nearly half this are in position. The follow- 
= transverse and Tongitadinal sections vl fully ustrate the 
covered way at this point. 
It will be seen by the drawings that two of the main sewers 
have been diverted from their original course and carried along at 
the back of the walls. These sewers are of most perfect con- 
struction, the outer walls, as : 
shown in section, are of the 
best picked stock brick set in 
cement; the inner lining, up 
to the spring, is of blue fire- 
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ders. These operations have 
caused a considerable delay 
to the contractors, as special 
girders and pipes had to be 
manufactured for the pur- 
pose. The gas pipes are of 
cast iron, 3ft. 8in. x 1ft. 5in., 
strengthened with external 
flanges, A : GA 
_The deep girders are 2ft. FAO 
6in. high, and weigh about =a 
44 tons each; these stand on 
brick piers, as shown in sec- 
tion, 8ft. apart from centre 
to centre. The shallow girders are 1ft. 6in. high, and are 
used when head room is deficient ; these latter also stand on 
the piers, 6ft. apart from centre to centre. The sectional area 
of the bottom flange of the deep girders is 42°75 square inches, 
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span 25ft., length of girder 30ft. These girders were tested to 
one-third of the breaking weight without any sensible de flec- 
tion. The load to be carried will never exceed one-fourth of 
the breaking weight. There is to be at the works opposite 
the Abbey a length of girder covered way of 500ft., about 150ft, 
of which is complete. 
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The works at or near the Houses of Parliament were kept 
back so as not to interfere with the traffic during the last 
session, but it is confidently expected they will be completed 
before our legislators meet next spring. 








THE SAN PAULO (BRAZILIAN) RAILWAY. 


THE great and fertile empire of Brazil, as yet but sparsely popu- 
lated, is scantily supplied with railways. England and Wales, on 
an area of 57,812 square miles, had, in 1861, 20,060,224 inhabi- 
tants, or 347 to the square mile. Brazil has an area of nearly 
3,000,000 square miles, with a total population of under eight 
millions, including two and a-half millions of negro slaves, and 
about half a million of native Indians, or less than three persons 
to the square mile. Its railways may be told upon the fingers of 
one hand, and all of them put together would not be equal in length 
to one of our many trunk lines. But the Brazilian Government 
exhibits laudable enterprise in this matter, and the time is being 
hastened when the rich tropical products of the empire will be 
unlocked from the now almost inaccessible regions in which they 
grow abundantly, almost without cultivation, to jthe increased 
comfort of the inhabitants of the other parts of the earth, and to 
the multiplication and enrichment of the inhabitants of the 
empire. fore the date of the present writing an important 
member has been added to the Family of Brazilian railways, 
namely, that which traverses the centre of the rich province of 
San Paulo. 

In illustration of the scanty supply of railways in Brazil, we 
may mention that the nearest one to the San Paulo on the 
north-west is the Dom Pedro II. line, in the neighbourhood of Rio 
de Janeiro. This railway (the San Paulo, is of such an extraor- 
dinary character as to be worthy of more than a passing notice. 
It starts at the Port of Santos, and, ascending the Serra do Mar, 
it proceeds to the capital city of San Paulo, thence in a north- 
easterly direction to Jundiahy, which will be the present terminus 
inland, the length of line completed being about ninety miles. 
It is little less than a certainty, however, that the line will be 
further extended to Campinas, and thence to Limeira, and ulti- 
mately to Rio Claro, the furthest point contemplated in this 
direction. 

Reverting to the commencement of the railway on the sea- 
board, some description of the extraordinary obstructions to be 
overcome might be interesting. The city of Santos is the sea- 
port of the province, and is situated on an island cut off from the 

i by a narrow branch of the sea, and by a belt of marsh, 
which is covered with water at spring tides and during floods 
from the mountains. An excellent road has been made by the 
Government over this before impassable delta, and a good bridge, 
with stone piers and wrought iron girders, erected across the arm 
of the sea at Casqueira. Under the concession granted by the 
Government to the railway company the privilege is given of 

this road in the construction of the railway. Ata distance 
of about six miles from Santos, and nearly at right angles from 
the direction of the road, the Serra do Mar rises abruptly to an 
average height of 2,500ft. This ridge extends for hundreds of 
miles along the coast, from Port Segurs on the north to near the 
mouth of Rio dela Plata on the south. This is not a ridge of 
mountains which descend on both sides, but rather a stupendous 
sea cliff, with table land on the top. An average cross section of 
the Serra, taken at right angles to its face, gives an inclination of 
about one in two. Numerousand considerable mountain torrents, 
taking their rise from the table land, rush down the gorges and 
ravines which break up the rocky sides of the vast cliff, but no 
cliff of any importance occurs to break the wonderful uniformity 
of the plateau ridge. To conduct a railway up the face of this 
enormous ridge was the difficult problem which Mr. Brunlees, the 
engineer-in-chief, had to solve practically, and which he has accom- 
plished with complete success. 

On mature consideration Mr. Brunlees abandoned altogether the 
idea of ascending the Serra by locomotive power. To obtain a 
locomotive line, with gradients of one in forty, the cost of con- 
struction would have been at least four times greater than it has 
been by the scheme he has adopted of ascending by means of four 
inclines worked by fixed engines. The gradients according to 
this plan are, of course, very severe, inasmuch as a perpendicular 
height of 2,572ft. is overcome by a line of five and a-quarter miles 
long, instead of twenty,: as it would have been by a locomotive 
line. These inclines, it should be stated, are so formed as that 
the down traffic assists in raising the up traffic, and the fixed 
~<a are merely used as an auxiliary power, thus greatly 

ucing the cost of working. The down traffic, it may naturally 
be expected, will considerably preponderate over the up, and the 
time may come when the fixed engines may be dispensed with 
altogether, and the cost of working be thus reduced below even 
those of a locomotive line with gradients of average ease. The 
inclines have been fully tested, and are working efficiently, econo- 
mically, and with perfect safety. It is found that eighty tons of 
can be taken up and the same weight let down in an hour; 
that is, during each day of twelve hours 1,000 tons can be passed 
over each way; and, by working the engines at their full power, 
the weight conveyed can be doubled. For safety, Mr. Brunlees 
has adopted a special line of rail on the inclines, and a clip break 
in case of accident to the rope. With extra weighted trains it 
has been found, out of many trials, at speeds varying from eight 
to ten miles an hour, that there was no difficulty in coming to a 
dead stop in a few ae Each van containing the clips is also 
fitted with ordinary breaks, and each train of two passenger car- 
riages will have attached to it one of these double breaks as well as 
an pace they van. The wire ropes are further sufficiently 
strong to bear ten times the ordinary working strain. The con- 
tractors have frequently run their trains loaded with materials up 
the whole ascent in thirty-five minutes. is 
Having reached the top of the incline, and passing into the 





country, a short distance from the crown of the ridge, we find 
ourselves in the midst of ‘‘the forest primeval.” Taking a some. 





what zig-zag course, the line pursues its way towards the city of 
San Paulo, shortly after leaving which, and to the further contem- 
plated extension, the line passes through a fertile district, having 
on each side sugar and coffee plantations. 

Interlaced although Great Britain be with railways proceeding 
in all directions, a piercing the most of our productive districts, 
whether manufacturing, mineral, or agricultural, we have pro- 
posals for an annual average of at least 500 new railway schemes, 
every one of which, if executed, would, according to the statement 
of the promoters, certainly develope greatly the resources of the 
localities served. A coal district has to be “‘ tapped” here, an 
iron district there, and a cotton district in a third locality. Con- 
cerning our new schemes there are always many conflicting 
opinions and interests, but amongst those acquainted with the 
district traversed by the San Paulo Railway there can only be one 
opinion, that the “‘ pring ” of these sugar and coffee plantations 
must prove a source of large and profitable revenue. The opposi- 
tion to new schemes in this country by the protectors of railway 
territory is often mulish enough in its character, but veritable 
mules and muleteers are the only parties interested in opposition 
to the railway there, inasmuch as hitherto the productions of the 
country have been conveyed, almust exclusively, from one locality 
to another, on the backs of those sure-footed animals, which, with 
their drivers, are likely to find greatly increased and better paid 
occupation as feeders to the iron way. i 

Amongst the valuable products of Brazil are coffee, sugar, 
cotton, tobacco, cocoa, and manioc; hide, horns, and beef; caout- 
chouc and fruits. Amongst its trees are mahogany, logwood, 
Brazil wood, and others of great commercial value; amongst its 
minerals and metals are diamonds, topazes, and other precious 
stones, gold, and iron. It is interesting to notice that Captain 
Burton, the eminent traveller, who has lately been studying the 
analogies of the African and South American continents, has dis- 
covered in the southern provinces of Brazil traces of the same 
great coal-field as Dr. Livingstone visited on the Zambesi. 
Captain Burton had seen specimens from the province of Rio 
Grande, and heard of the fields of Santa Catherina. Looking, 
therefore, at the basins of the Parahyba river, and Riberia do 
Iquape, he was persuaded by their geological formation that the 
deposit would run northward to the province of San Paulo, and 
he has succeeded in establishing the facts. Between San Paulo 
and Reio he discovered the bituminous shale which overlays the 
true coal measures, and in which petroleum almost necessarily 
exists. He also found rocks of sandstone, many of them heavy 
with hematite. A ’ 

A large proportion of the empire of Brazil is uncultivated forest, 
notwithstanding the European value of the furniture and dye 
woods growing so abundantly in a state of nature. Railways will 
change all that by conveying the timber to market, a may | the 
land, stimulating the industry, and increasing the comfort of the 

ple. The San Paulo Railway, although comparatively limited 
in extent, is certain, with the range of its influence, to do its own 
part, honourably and profitably, and with credit to the engineer, 
the contractors, and all concerned in the promotion of these great 
ends, and in the extension and diffusion of the arts and amenities 
of civilisation in that remote region. 


Tue Frre Derence Company.—One of the lessons of pro- 
verbialism is that ‘‘a stitch in time saves nine,” and the import- 
ance of this injunction is, perhaps, not more fully realised than ‘in 
the case of an outbreak of fire placing life or property, or both, in 
eminent peril, but if the antidote be applied at the instant or 
immediately after the outbreak, but comparatively little danger 
is experienced; hence the importance of a code of signals which 
shall warn persons of the outbreak before the flames have extended 
to an alarming extent, and at a time when a few pails of water 
would suffice to quench them. On Wednesday last an experi- 
ment was made with Scott’s system of defence against the out- 
break of fire at Lilleshall Company’s wharf, Westbourne Park- 
road, The system is based on the | amg le of exercising naar 
endeavour at an early stage and before the fire becomes difficult 
to quench; and it consists in a the expansive force of air 
when heated to relieve a weight attached to a bell, which, on 
being relieved gives the signal of fire. One modification of the 
system is that of placing a signal in each room, consisting of a thin 
metal vessel with a bell at the top; inside this vessel is placed a 
diaphragm of india-rubber forming an air-tight compartment, which 
is expanded as the air within it me and thereby relieves the 
man and gives the alarm. Another modification of the principle 
is to have a series of pipes from the various rooms all leading to the 
same alarm bell. The experiments made with the system proved 
very satisfactory, and it appears to us that the tubular system 
possesses the greatest merit, as it could be better applied to give a 
very loud signal and would be less liable to derangement. There 
is nothing very novel in the idea, but the application is a very im- 
portant one and deserves attention. Mr. Scott also exhibited a 
simple fire-escape, which can quickly be thrust out at the window 
and made to embrace the wall, thus forming a bracket, suspended 
from which is a large sack, into which a person can get without 
danger and descend quickly. The sack is suspended by two cords 
from a drum provided with a friction brake; a rope also descends 
from the drum by which the speed can be modified, and by which 
the sack is again drawn up. By this escape six persons can be 
lowered from an ordinary height in three or four minutes. The 
subject possesses great importance, and, doubtless, many a destruc- 
tive fire might have been prevented had efficient internal means 
been at command. Mr. Seott also exhibited a portable fire ex- 
tinguisher similar to L’Extincteur, with this difference—that in 
the former the water is ejected by compressed air instead of 
carbonic acid gas, anditis supplied by a force pump attached to it. 
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RAILWAY MATTERS. 


THE line from Brecon to the Rumney Railway is to be opened 
within a fortnight. 

THERE is much angry contention amongst the debenture holders 
of the Ottoman Company. 

Tue chairman of the Scottish North Eastern congratulates the 
company on its termination. 

Tue profits on the Punjaub Railway for the last half-year show 
an increase of nearly 30 per cent. 

Coutp harder cushions be found than those in the London and 
North Western second-class carriages? 

TuE Cannon-street hotel is approaching completion, and begins 
to look very handsome, in spite of its stucco. 

Mr. Foster BrnnincTon has just expired at Bridlington from 
injuries sustained through leaving a train while it was in motion. 

THE Nerbudda Coal and Iron Company have arranged to supply 
coal to the Great India Peninsula Railway Company from the Ist 
March next, 

THE New York Central Railroad is about to import enough 
steel rails from England to re-lay two miles of their track, in order 
to test their durability. 

Ir is understood that the London and South-Western Railway 
Company have at length resolved upon the introduction of sepa- 
rate carriages for smokers and non-smokers. 

Ir is stated that the Runcorn Bridge is much further from com- 
pletion than recent reports indicated, and that it will not be 
finished in less than five years from its commencement. 

THE extension of the Saffron Walden line from Saffron Walden 
to Bartlow was opened last week. The length of the line from 
Audley End on the Great Eastern is seven miles and a-half to 
Bartlow on the same company’s line. 

On Friday afternoon the little daughter of the signalman at the 
Claypole station on the Great{Northern line,) whilst attempting 
to speak to her father, was run over by an express train, and 
frightfully and fatally mutilated. 

Ir is reported, in circles likely to be well informed, that at the 
commencement of next Session a measure will be introduced 
for the registration of railway debentures, in order to prevent 
future frauds like those which have lately caused so much scandal 
in the financial world. 

A sHorT time ago a lunatic at Centralia, Illinois, got upon a 
locomotive engine and started it down the line. The fireman and 
brakesman were asleep on the engine at the time, and on discover- 
ing their position they fortunately succeeded in overpowering the 
madman and stopping the engine. 

Tue report of the Leven and East of Fife states that the free 
revenue for division among the Leven shareholders is £1,731, from 
which it is proposed to pay a dividend of 84 per cent., and that 
the proportion of free revenue falling to the East of Fife share- 
holders is £865, from which it is proposed to pay a dividend at the 
rate of 3} per cent. 

THE report of the Brecon and Merthyr Tydvil Junction states 
that the arrears due by the lessee at the time of his suspension 
have not yet been received, and the earnings of the line from that 
date to the 30th of June last are not sufficient to give any dividend 
except on the old Rumney preference shares, which have the 
priority of all other stocks or shares. 

On Saturday night the parish clerk of Brinsley, Notts, was 
returning home from Nottingham, and as the train was stopping 
at Langley Mill station he ee the carriage door and was 
stepping ont when he was struck by the door, and the unfortunate 
man fell between the platform and the rails. He was taken up 
dreadfully mangled, and died on Sunday afternoon. 

WITH a view to develope the Smyrna and Cassaba, traffic agents 
have been appointed in Smyrna and the interior of the country to 
make arrangements for sending goods traffic by the railway, The 
line is still in the hands of the contractor. A commission has 
been appointed to examine the railway and report thereon to the 
authorities, prior to its being taken over by the Turkish Govern- 
ment, which has been delayed by some formalities that had to be 
gone through. 

Ar the Nottingham railway station on Saturday evening a youn 
man, a shunter, was doing what is called a double shunt, me | 
whilst so engaged he slipped off the buffer as the train was being 
backed and fell with his shoulders across the rails, one of the 
wagon wheels running over his neck, completely severing his 
head from his body. e accident took place in the presence of 
the pointsman, who was utterly unable to render any assistance. 
The poor fellow has left a wife and child. 

TRAINS run now daily, without stopping, on the South-Eastern 
Railway, from London to Dover, for 88 miles, 1 hour 55 minutes; 
London and North-Western, Chester to Holyhead, for 84 miles, 
2 hours 7 minutes; London and North-Western, London to Rugby, 
for 824 miles, 1 hour 50 minutes; Great Western, London to 
Swindon, 77} miles, 1 hour 30 minutes; Great Northern, London 
to Peterborough, 76} miles,1 hour 36 minutes; London and 
South-Western, London to Basingstoke, 48 miles, 1 hour, 10 
minutes. 

THE railway between Lyon and Bourg (France) was opened on 
the 15th August last. It is the first French line which has 
adopted a system of four-wheeled carriages with a central passage, 
similar to the American system. All the carriages are constructed 
on the same general plan, with water-closets at both ends. There 
are also special carriages, with leaning barriers, where huntsmen 
can enter and stand with their dogs for small distances—a very 
convenient arrangement. The carriages of this new line are 
already in great favour with the public, and wishes are expressed 
for their extension to other lines. 

SEVERAL accidents happened in the London streets and on the 
railways owing to the fog on Saturday morning. The most serious 
were two collisions which took place on the North London Railway 
and on the Brighton line. That on the North London Railway 
took place between a passenger train and a goods train. The 
passenger train was allowed to start from the Bow station before 
the goods train got clear of the next station. Several of the 
passengers were much bruised. On the Brighton Railway two 
engines travelling from Battersea to Croydon ran into a goods 
train near to the Streatham junction. Much property was de- 
stroyed, and four men were seriously injured, 

THE directors of the Great Indian Peninsula line are confining 
their attention strictly to completing the undertaking within the 
limits fixed by the proprietors on April 30th, 1858, viz., “to 
Jubbulpoor, Nagpoor, and the Madras junction” (Raichore); and 
the whole of the works within those points being now in progress, 
it is their intention to further add to the capital, with the sanc- 
tion of the Secretary of State for India, only to such extent as 
may be requisite to complete those works, together with the 
doubling of the line up to Bhosawul on the north-east line and 

-to Lanowlee on the south-east line; also the Bombay permanent 
stations, with the requisite equipment of rolling stock and ma- 
chinery. 

A SPECIAL Midland Company’s train left the Derby station on 
Monday morning, conveying the superintendent, the goods 
manager, and a staff of station-masters, porters, and others, for 
the purpose of posting the men at the various stations, and 
making the necessary arrangements for the opening of the new 
line to Manchester on Thursday, the Ist of November. The 
signals on the line were carefully inspected, and also the line and 
tati e inspection of the line by Captain Rich was made a 
short time since, when the Board of Trade, upon his report, sanc- 
tioned its opening. The superintendent, and the goods manager 
of the Manchester, Sheffield, and Lincolnshire Railway, also ac- 
companied the train from New Mills, at which point the Man- 
chester, Sheffield, and Lincolnshire line commences, 








NOTES AND MEMORANDA. 


Perit AasE Island, off the coast of Louisiana, contains an inex- 
haustible supply of rock salt. 

Tue Russian army numbers 1,135,915 men in addition to 
119,540 Cossacks liable to serve. 

Ove of the coal mines at Whitehaven extends under the sea to 
a distance of 3,200 yards from the shore. 

Howser, who visited England in 1526, is said to have intro- 
duced the art of the renaissance into England. 

THE Dutch and Belgian washerwomen, who get up their linen 
so beautifully white, use refined borax as a washing powder. 

THE first muskets constructed in America were made in 
Massachusetts in 1748, by Hugh Orr, a native of Renfrewshire. 

THE capacity of iron ships built on the six principal rivers of 
England, during 1865, amounted to 408,206 tons of new vessels. 

THE proper shape for the Enfield bullet was deducted from an 

laborate mathematical investigation conducted by Mr. Pritchett. 

Over four hundred thousand dollars of mutilated fractional 
currency are destroyed by the United States Government every 
week. 

THE wires of the Russian-American telegraph have been extended 
a distance of 715 miles above New Westminster, in British 
Columbia. 

THE manufacture of porcelain buttons is carried on to a large 
extent in France, one manufactory alone employing no less than 
700 hands. 

By using delicate gold electroscopes indications of statical elec- 
tricity have been obtained from living blood, nerve tissues, and 
muscular fibre. 

THE paper collar manufactories of New York consume twenty 
tons of me hate of barytes every day in the preparation of these 
articles of dress. 

GoLp deposits have been discovered in the territory of Ecuador, 
which are described as of good quality, and showing no signs of 
ever having been worked. 

Dr. RupoLpH WAGNER has found that the rare metal indium 
is to be met with in the fine dust of zinc ovens, where, indeed, it 
might naturally be looked for. 

OnE thousand miles of telegraph are now in operation in New 
Zealand, while a submarine line, a branch of the great Anglo- 
Indian line, is to be completed next year. 

IT is a very common but very erroneous impression that fine- 
grained powder is the strongest. Nothing can be further from the 
truth, at least as far as regards s arms, 

Tue Government standard of penetration for the Enfield rifle 
ball is twelve half-inch elm planks which have been soaked forty- 
eight hours in water; distance thirty yards. 

Ir has been estimated by Mr. Crookes that it would require an 
expenditure of 114 1b. of coal to produce a light of 4,000 candles 
for one hour by means of Mr. Wilde’s machine. 

THE researches of chemists on white of egg seem to prove that 
sulphur is not an essential constituent of the albumen, but it is 
contained in a volatile principle perfectly distinct. 

Tue tunnel under the Alps has reached 7,615ft. in length on the 
French side and 11,285ft. on the Italian. At the present rate of 
progress five years will be required to complete the work. 

Ir has been found that the copper-bearing series in Canada 
extends over a surface of 2,000 square miles, and that nearly an 


equal area of country possesses copper near Lake Superior. 


Some excavations have been made near Basingstoke, which 
have resulted in the discovery of extensive Roman remains. Two 
large houses and the site of an amphitheatre have been laid bare. 

THERE is probably a point beyond which no increase of primary 
force can increase the range of a projectile, and this point is 
apparently within the limits which circumscribe the force of gun- 
powder. 

THE rate of deaths to every thousand living, during March last, 
in tlie following towns, was as follows :—Bristol, 40; London, 30; 
Hull, 34; Edinburgh, 38; Leeds, 38; Glasgow, 35; Manchester, 39; 
Liverpool, 57. 

A SINGLE 10 Ib. rocket fired at Woolwich in 1849, by Mr. Hall, 
from a wrought iron tube, being discharged at an elevation of 
20 deg., without previously grazing, penetrated 10}ft. into wet 
close pe soil at a distance of Sobor, which is scarcely less 
than the effect of a 12 1b. shot at the same distance. 

CAPTAIN MINIE appears to have been the first to devise the 
beautiful expedient of forcing out the base of a rifle projectile b: 
hollowing out the base of the bullet and placing therein a sma’ 
iron cup too large to go home until driven by the force of the 
discharge, when it expands the base of the projectile. 

In 1838 the Abbés Moigno and Raillard proved that by takin 
an electro-magnetic machine, the original magnet of which coul 
only support a few grammes, and passing the electric current 
generated by it round a electro-magnet, the latter would be 
made to support a weight of 600 kilogrammes. 

Ir a bottle be half filled with ground coffee, such as is used for 
making that beverage, and the bottle then filled with cold water, 
and the cork replaced, the evolution of gas or air will be so great 
as to force out the cork. It is also stated that the force is suffi- 
cient to burst the bottle if the cork be tightly secured. 

THE new anemometer at Greenwich Observatory consists of a 
circular plate, having an area of two square feet, supported vertically 
on eight springs. It has a directing vane which always keeps it 
facing the wind, and the deflection of the springs, according to the 
—_ of the wind, is registered on a revolving table in the room 

low. 

By means of the sphymograph, an instrument lately invented 
for the purpose of rendering the beats of the pulse in the form of 
a diagram, we ascertain that the sphymogram of a person afflicted 
with disease of the heart exhibits a series of undulations, the 
ascending line of which is very long and tremulous and but slightly 
—— while the descending line is abrupt and nearly perpen- 


ScCHONBEIN has published the a ge simple method of pro- 
ducing a weak solution of peroxide of h drogen :—A small 

uantity of amalgamated zinc turnings and a little water are 
shaken up for a few minutes in a flask or bottle containing either 
pure oxygen or atmospheric air. By this operation a little oxide 
of zinc is formed, and the water is found to contain a small quan- 
tity of peroxide of hydrogen. 

It is said that an artificial ivory is now made in France from a 
paste of papier maché and gelatine. Billiard balls formed of this 
material, though barely a third of the price of those made from 
real ivory, are yet so durable and elastic that they can be thrown 
from the top of the house on to Segeeues, or violently struck 
with a hammer, without injury. ith this same paste, to which 
the name of Parisian marble is given, among many other things, 
the finest and most complicated mouldings for ceilings can 
made, or capitals of columns can be constructed in any colour so as 
to resemble the most valuable marbles. 

Aw Australian paper says, “‘ It a curious fact, connected with 
deep mining, that from the hours of twelve at night till three in 
the morning the disturbing influence in the bowels of the earth 
obtains increased activity. At that time it is observed by miners 
that water falls from places where none is observable during the 
day. The volume in the wheel is ie Mp ry ee atmo- 
sphere is charged with gases which often prevent the lights from 
burning, and small particles of earth and rock are observed to fall 
from the tops of the drives. Whether this phenomenon is to be 
attributed to the diurnal motion of the earth or other causes, it is 
worthy of the attention of the curious. 





MISCELLANEA. 

THE iron trade of the north is still paralysed by strikes. 

THE far-famed Surrey Chapel is about to come down to make 
way for metropolitan improvements. 

Ir is anticipated that by January next a begi will be made 
a the new street from Blackfriars rilee’ tot the Mansion 

ouse, 

THE Pantheon, originally a winter aie, subsequently a 
—— is now being converted into a foreign wine 

epot. 

THE land lines of the telegraph between Newfoundland and 
New York are again out of order, and messages are consequently 
stopped. 

NINE of the Marseilles jewellers have been arrested for fraudu- 
lently stamping their wares. The fraud has been going on for 
twenty years. 

i THERE were 710 canal a * pe the = “y The 
leet was to move at a si tri; upw of five 
millions of bushels of grain. - 

THE trade of Lyons is in a most depressed condition, and appa- 
rently because the grand silks made there have been superseded by 
cheaper and more varied fabrics. 

LaRGE subscriptions are being sought for the building of a nave 
to Bristol Cath ; for this purpose £7,000 is promised; £30,000 
will, it is estimated, be required. 

Ir is proposed to raise a statue in Glasgow to the memory of 
Hugh Miller, the q ist, and journalist. ‘‘ He is 
worthy to whom it should be done.” 

A NEw dry-dock, constructed by the Erie Basin Dock Cuupety, 
on land at the corner of Van Brunt and Elizabeth streets, Brook- 
lyn, was formally opened on Saturday the 13th ult. 

A project has been set on foot for desiccating the Zuyder Zee, by 
which it is estimated that 380,000 acres will be = for agricul- 
tural purposes. The calculated cost is £10,500,000. 

THE water power at Augusta, lately purchased by the Spraques, 
of Rhode Island, is estimated to be sufficient to turn 1,200,000 
spindles, or more than twice the number at Lowell. 

Ir is Jegent to take away the much-broken and bedaubed 
statue of George the Second, Buchard, which has so long and 
ignominiously occupied the centre of Leicester-square. 

WE understand that spinning mills in the Lees and Mossley 
neighbourhood, and running about one million of spindles, were to 
commence working four days per week on Monday last. 

THE opening conversazione of the Architectural Association of 
London took place on Friday evening, at the society’s rooms, 
No. 9, Conduit-street, and was exceedingly well attended. 

A REPORT on the Ganges Canal, recently issued by a scientific 
committee, gives an enco account of this important work, 
with regard to which there has of late years been some conflict of 
opinion, 

At a conference of ironworkers held on Monday, at Wolver- 
hampton, it was resolved that henceforth there si be only one 
union, one executive, and one code of rules, for England, Scotland, 
and Wales. 

AN interesting meeting, chiefly of working men of the district, 
has just been held in St. Mary’s school-rooms, Charterhouse, in 
Golden-lane, to call public attention to the unhealthy state of the 
neighbourhood. 

A commission has been appointed by Gov. Fenton, as comman- 
der-in-chief of the American State itia, to make examination 
and trial of the recent inventions and improvements in breech- 
loading small-arms, 

* A JOINT-STOCK company has been organised in Indianapolis for 
the establishment of a cotton factory in that city. The capital 
consists of 50,000 shares of 2,000 dols, each, making an aggregate 
capital of 1,000,000 dols. 

A LINE of steam carriages for common roads is about to be 
established between Marseilles and Aubagne, a distance of ten 
miles. There are to ae aa SS ananee 
the price of a return ticket will be 1f. 200, 

Tue workmen employed at the forges of Denain are on strike, 
and their “attitude is so threateni to use the words of a local 

r) that the whole of the garrison of Lille has been ordered to 
Rold iteelf in readiness to proceed to the spot. 

The York Exhibition will close on the 31st inst., after what in 
already known to be a most su and profitable career. 
About £12,000 has been received for admissions; this sum will, 
after all expenses are paid, probably leave nearly £3,000. 

THE Colt Patent Fire-arms Manufacturing Company, of Hart- 
ford, have received an order from the Russian nt for 
100,000 of the Leidley breech-loading gun, which is said to be a 
far more effective arm than the Prussian needle-gun. 

Art Oriason, in France, is a turbine turned by a stream ha a 
vertical pressure due to a height of 354ft., and although the 
openi ir the reception of the water is only six-tenths of an inch, 
the turbine makes from 300 to 350 revolutions per minute. 

On Monday the first of the 9in. tier of armour plates for the 
ironclad frigate Hercules, 12, 1,200-horse power, building at 
Chatham, was fixed in its place on the bh ide of that vessel, 
the first tier of plates, of 6in. in thickness, having been already 
fixed. 


Ir is found that the two ironclads which carry their 
up their hulls roll less than those whose armament is — a 

ilst in their recent trials the Caledonia lurched 35 deg., the ex- 
treme roll of the Achilles was only 16 deg., and of the hon 
only 10 deg. 

Tue current statement that Mr. ©. J. the once well- 
known iron shipbuilder at Millwall, met with a fatal accident on 
Wednesday morning last; that he slipped into the river from the 
edge of the embankment near Black and was drowned, is, we 
are glad to say, incorrect. 

Ir is roposed to proceed, the next session of Parliament, with 
the bills of last pra we to effect the Chelsea embankment, Park- 
lane Ngee and ——- to the northern — 
the clause referring to the proposed approach — t 
Northumberland House site being omitted in the latter bi 

Great efforts have for some e been made to introduce the 
growing of flax and the manufacture of linen on a scale into 
the United States, but as yet they have not succeed 
In this particular the British North American provinces are far in 
advance of this country, as they now have in successful operation 
several large linen factories. 

Tue Australian colonies me a generally, ay Victoria, 
Tasmania, and New South Wales, are la: ng emselves out for 
the establishment of manufactories of ds. Large bonuses 
and protection being offered to native industries, sugar refineries, 
soap and candle factories, steam ship yards, numerous other 
manufactories, are gy bn operation. 

THe Thames Haven Company, with a capital of £25,000, in 
1,000 shares of £25 each, been formed for the of 
securing to importers of foreign live stock the advantage of land- 
ing cattle at Thames Haven, and conv them thence to 
London by way of the London, Tilbury, and thend Railway, 
direct to the Metropolitan Cattle Market. 

ALL the difficulties of Atlantic telegraphy have occurred on the 
Gulf of St. Lawrence line, and on the Newfoundland land lines, 
which were badly constructed and have fallen into bad repair. It 
S peel Cunes Gee Sey a an ocean line 
from tia Bay to Halifax and Boston. done the speed 
and power of the communication will be far in excess of public 
wants, and it is proposed to reduce the rates, 
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THESE carriages, or platform cars as they are culled by the Ameri- 
ens, are used principally for the conveyance of long timber, stone, 
# .l ‘her coarse freights. They are 30ft. in lenzth and 9ft. Sin. 
in width, and fitted upon bogie trucks at «ach end. The trucks 
are each composed of two pair of cast iron chilled wheels, 2ft. Sin. 
in diameter, of Washbourn’s patent; there are set 20ft. apart 
from centre to centre. They are constructed exactly of the 
dimensions before stated, and figured on the drawings, and are fitted 
with Lightner boxes and Babbitt metal bearings, 34in. diameter, 
6in. long, and 7ft. from centre to centre, steel springs for bearing 
and hauling, sliding friction pieces and draw bars, shackles, pins, 
side chains, and stake boxes. The truck frames are of oak, put 
together with jin. bolts, and the centre beam trussed by two lin. 
square truss bars, bent round on cross piece under the middle of 
the centre beam, and well screwed up on each side with nuts and 
ornamental bevelled washers. The friction pieces on which the 
carriage rests are fitted on to the centre beam, care being taken to 
have t e top of these friction pieces, when the carriage is on the 
springs, an uniform height a 2ft. 9in. above the rails. The 
truss bars round the axle boxes and underneath the car bodies 
are closely screwed up before any weight is permitted to come on 
the woodwork. ‘lhese bars are of the best iron, 3in. by 1jin., and 
bolted through all with jin. bolts. The bearing springs, one of 
which rests on the top of each axle box, are 2ft. 8in. long, 3in. 
wide, with nine plates of the best English spring steel; these bear 
at each end on rubbing pieces of wrought iron, let into the side 
sill of the truck. The brakes are worked by one handle, and are 
at once applied to the wheels of both trucks by the action of a 
rod passing underneath the body of the car. The woodwork of 
the frames and bodies of these carriages is of a very superior 
description, the materials used are subjected to the most 
minute inspection prior to their being framed, and all joints are 
put together with white lead. The timber used for the framing is 
of the best-seasoned oak, and the flooring of merchantable spruce 
2in. thick, projecting 14in. over each side of the frame, making 
the total breadth of floor 9ft. 3in., the projecting edge being neatly 
rounded over, 

All the ironwork of these carriages is of the best Low Moor or 
Pembroke iron, and the bolts and nuts are carefully finished; 
these last are cut with Whitworth’s threads, and are made of an 
uniform size, so as to be exchangeable at any time, fitting each 
bolt equally well. 

‘These carriages are painted a deep maroon colour, and correspond 
with the passenger carriages on the same line. e wheels and 
all the ironwork are of Chinese vermilion, and the general effect 
is very good. 

The great recommendation of these platform carriages are their 
utility during the construction of a railway. The contractors can 
use them with great economy, as they will carry long lengths of 
girders, scaffolding, &c., without the danger of breakage, as is 
80 often the case when these materials are carried in common 

lorreys,” or ballast wagons. Again, in ballasting or excavating 
their great recommendation is that a small culvert can be made 
into the hill or spoil bank, and from their narrow width these 
carriages can run into the cutting and be filled from the top, 
whilst the wagons in use in this country require the extreme 
breadth to be excavated before they can enter their own length. 
One of these carriages will carry as much earth as three of those 
in use in England, so that not only a saving in construction but in 
steam power will be obtained if this plan be tried by the contrac- 
tors who may real this. A great number of these platform 
carriages have been made under the superintendence of A. L. 
Light, Esq., M. Inst. C.E. (for the European and North American 
Railway, on which road he was engineer-in-chief), to whom we are 
indebted for the drawings from which our engraving has been 
prepared. 





STEAM FERRY BOAT FOR THE WEAR. 


For some time past an ingenious Sunderland man, Mr. Jonathan 
Jopling, ironfounder, who has now retired from business, has been 
employing his leisure time in the invention and construction of a 
new kind of propeller for steamboats, chiefly with a view of apply- 
ing it to the purpose of ferrying by steam across the Wear. 
Hitherto it has been considered impossible to alopt steamers for 
the Sunderland ferries, owing to the defective turning power of 
the vessels now built as applied to a narrow and crowded river 
like the Wear. Mr. Jopling has put his invention into a practical 
sstpe, and has recently made a very satisfactory trial on the river 











of his little pioneer steamer, the Urusoe, which we illustrate in 
the accompanying engraving. We understand the same vessel is 
to be tested shortly by the Ferries Committee ‘of the Sunderland 
Corporation, and the results of the experiments have been thus so 
far et wn that there appears to be small doubt but that the 
committee will readily adopt Mr. Jopling’s invention. The vessel re- 
ferred to is built of wood. Her length is 36ft.; breadth, 7}ft.; draw- 
ing 24in, water, and she is capable of being managed with ease bya 
man and a boy, and of carrying as many passengers as the heavy 


rowing boats now used at Sunderland and managed by two men. 
The peculiarity of the invention consists in the fact that the vessel 
requires no rudder, as she is propelled, steered, and turned by the 
same power. The one man who sits at the stern is therefore both 
engine-driver and steersman, and by the power under his control 
the vessel can also be turned easily and rapidly in any direction, 
or on her own centre. The propeller, it will be seen, consists of a 
species of horizontal centrifugal pump, with only a portion of its 
periphery inclosed by a casing, which extends round half its cir- 
cumference, and just as this is moved the vessel goes backward, 
forward, turns to any side, or right round even, without the 
necessity of reversing the engines at all. The boiler is placed 
forward, and the engines at the stern, under the engineman’s seat, 
so that the ferry passengers have ample room amidships. This 
was found to be the most convenient arrangement for the Crusoe, 








but in any large ferry or river-boat a different mode might be | 
adopted. The vessel has two 4}in. cylinder direct-acting diagonal 


engines, working at 50 Ib. pressure, and 10in. stroke, giving 120 
revolutions per minute, and a speed of six knots.an hour has been 
so far attained. She has .an ordinary solid-weld vertical boiler, 
with a water tank, under it, supplied with river water. To pump 
the water out of the tank into the, boiler the vessel is fitted with a 
neat little donkey engine, on the ingenious plan patented by 
Messrs. Brown, Wilson, and Co., which we Propose to illustrate 
and describe fully in an early impression. ‘This little engine 
exhausts its steam into the tank, by which means the water is 


partially heated before it is pumped into the boiler. As far as it 
goes at present, the invention, which has been  asemg is of 
course applicable only to ferries and other river ts, but may 
possibly be ultimately extended to sea-going vessels. It would do 
for vessels of any size, but the propeller occupies so little vertical 
space that it might be used for even a flat-bottomed boat drawing 
as little as six inches water. For the navigation of the shallow 
rivers of India, therefore, it may easily be conceived that the in- 
vention of Mr. Jopling may prove very valuable; and for many 
purposes it might be used with advantage and economy on the 
rivers of our own country. It is almost certain that the inventor 
has not yet attained the best form of wheel, and it is therefore 
possible the invention may yet play a more important part in navi- 
than at present seems probable. 





BoweMIAN Coat.—(From our Correspondent.)—Some ‘rich bear- 
ings of superior coal have been discovered near Pilsen, in Bohemia. 
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THE MACHINERY OF HM. IRONCLAD GUNBOAT WATERWITCH., 
MESSRS. J. AND W. DUDGEON, ENGINEERS, MILLWALL. 

(For Description, see page 336.) 
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THE MACHINERY OF THE WATERWITCH. 

Last week we noticed the results obtained on the trial trip of 
the Waterwitch, on the authority of the Times; we are now, 
through the courtesy of Messrs. J. and W. Dudgeon, enabled 
to place in our pages engravings* of the engines, pumps, and 
s1gezles, with the principal dimensions. In our notice of the 
trial trip we gave the chief dimensions of the vessel, which it 
would be useless to recapitulate; we, therefore, now confine 
ourselves to a description of the machinery. 

In page 338, Fig. 1 ts a longitudinal elevation of the 
engines and wheel half in section ; and in Fig. 2 is shown the 
plan, with several unimportant details of the gear omitted, for 
the sake of perspicuity. In page 335 is also represented in Fig. 
3 a section through midships, and in Figs. 4 and 5 a section of 
the wheel and case, and a half plan of the wheel ; we shall refer 
to those again presently. In Fig. 1 will be seen a section of the 
perforations in the fore part of the bottom of the vessel, through 
which the water enters previous to entering the wheel case. The 
perforations are produced by cutting slits in the iron plates in 
the transverse direction of the vessel and then bulging the plate 
on one side of each of the slits. The water on passing through 
those openings is conveyed through four sluice valves, each 
having an opening of 2ft. 104in. by 1ft. 114in., and communi- 
cating with the wheel through separate passages. Each sluice 
valve stands vertical, but the divisions of the passages are made 
+o take a twist from the perpendicular towards the horizontal 
position between the valves and the wheel, in order that the 
water may be made to enter the wheel in the line of the least 
resistance. The sluice valves are arranged in front of the pump 
at right angles to the keel, and from beyond the extreme valves is 
connected a division formed of plates and angle iron extending 
abaft beyond the ovening in the centre of the pump, thus form- 
ing a water-tight compartment, distinct from the bilge, from 
which the water supply is taken. At either side of this com- 
partment is fitted a sluice valve, with an opening 2ft. 104in. by 
lft. 7jin., by which a communication can be established between 
the pump and the bilge when required. The pump case is of 
cast iron secured to the box just described. On the case is fixed 
the main framing, carrying the crank shaft, at the lower end of 
which is secured the wheel. The blades and top and bottom 
plates of the wheel are made of boiler plate about Zin. thick. The 
top plate is rivetted to a cast iron centre piece, provided with a 
strong boss secured to the crank shaft. In Fig. 4 is represented 
a section of the pump and case, and in Fig. 5a half plan of the 
wheel itself, one half of which shows the blades and bottom 
plate, with a section of the boss. The top plate being removed, 
it will be readily seen that the blades are vertical at the periphery, 
and that the lower edge is gradually twisted from near the cir- 
cumference towards the centre, in the direction of itsmotion. The 
wheel is 14ft. 4in. in diameter at the bottom plate, and 14ft. in 
diameter at the top. The cast iron centre piece of the wheel is 
bevelled at the outer edge, on which fits a circular collar of 
leather 6ft. 6in. in diameter, provided with adjasting screws in 
the top of the casing. The boss in the centre passes through 
a stuffing-box. On the pump case is fitted a framing pro- 
vided with a circular centre piece ft. 7jin. deep and 8ft. 9in. 
in diameter, from which radiate the three guides for the piston- 
rod caps. On the centre part of this frame is fixed the main 
frame, provided with two bearings for the crank shaft similar to 
the ordinary thrust bearings of a screw propeller. The cylinders 
are placed at equi-distances on a circle, and each connecting rod 
is coupled to the same crank. The height of the centre ot the 
cylinder from the bottom of the ship is 9ft. 8in. The bottom 
bearing of the crank shaft is 2ft. 9in. below the centre line of 
the cylinder, and the distance between centres of the bearings is 
5ft. $fin. The crank shaft is 13{in. in diameter in the bearing, 
and 10jin. in diameter at the bottom of the groves to receive 
the thrust ; each bearing is 204in. long, the top one being pro- 
vided with five and the bottom one with four thrust collars. 
The diameter of the crank pin is llin. The cylinders are each 
384in. in diameter and 3ft. 6in. stroke, provided with double 
steam ports each 1jin. wide by 1ft. 11jin. long. The slide valve 
has an outside lap of jin. and inside is “ line and line ” with alead 
of jin. bare. One eccentric gives motion to each of the 
slide valves for the three cylinders, with a throw of 3in. The 
piston rod is 4jin. in diameter, with a cap forged on it, and pro- 
vided with a pin 4jin. in diameter. The length between 
centres of the connecting rod is 7ft. The pin of the piston rod 
cap is continued below the cap, and provided with a bearing to 
which is connected a link attached to one end of a vibrating rod 
5ft. 74in. long, having a main centre bearing in the guide 
framing and giving motion to the air and feed pumps. <A very 
excellent arrangement here appears; the piston rod of the air 
pump is continued through the bottom of the feed pump, which 
is fixed on the front of the condenser, and is attached to the 
hollow plunger of the latter pump ; the feed pump thus forms a 
guide for the air pump rod, and, at the same time, forms a very 
compact arrangement. There is a plunger pump thus arranged in 
front of each condenser, or three in all, two of which are employed 
for the feed and the other for the bilge. The piston rod cap guides 
are each single, and, as a matter of course, the strain in each case 
is thrown on the bottom face. There is no expansion gear pro- 
vided, nor reversing gear, the latter, of course, is not required. 
The slide valve spindles are provided with disconnecting gear, 
by which they can be readily disengaged for hand working. 

The condensers are of the injection type, each having a 
capacity of about twenty cubic feet. The air pumps are double- 
acting, each 18in. in diameter, and lft. 9in. stroke, provided 
with india-rubber valves. From the boilers a steam pipe 13in. 
in diameter is attached to a separator, and from thence is con- 
nected to another placed at right angles and connecting the two 
cylinders abaft of the pump; from the latter pipe the steam pipe 
for the third cylinder leads. 

The pipes leading from the pump-case to the nozzles are made 
of copper, the nozzles being of brass and attached to the jet 
pipes just within the ship. The nozzles constitute a species of 
cock, and serve to direct the stream either fore or aft ; they are 
actuated either from the deck of the vessel, or, in the event of 
disablement there, from the engine-room. Turning gear is 
attached to the top of the crank shaft, consisting of a worm 
and wheel; the spindle of the worm is continued beyond the 
main frame, and on it is placed a ratchet provided with a long 
lever; facilities are also afforded for throwing the worm out of 
gear from the wheel. 

The jet pipes are each of a rectangular form with the ‘angles 
taken off; the dimensions are 24in. by 19}in., with each angle 
substituted by a curve 3}in. radius. The pipes extend along- 
side of the vessel both fore and aft for a distance of about 8ft. 
on, either side of the centre, and are protected by a shield of 
armour plate. 

Two boilers are arranged abaft the engines with a passage 
between them, and are each provided with three furnaces. The 


* Our engravings have been prepared 





with the utmost care from the work- 
ing drawings used in the jon of the hinery. They are, conse- 
quently, correct in every particular. It is, perhaps, due to Messrs. Dudgeon to 
add that no drawings of the Waterwitch’s ig the most insig- 
nificant claim to aecuracy have ever before been published. 





fire-grates, which extend fore and aft, are each 6ft. 6in. long by 
3ft. ae the return tubes are 350 in number, 2}in. external 
diameter, and 5ft. 10in. long. The funnel, which is of the 
tel form, is 4ft. 6in. in diameter, and stands about 28ft. 
in height above the fire-bars-when at its maximum height. The 
coal bunkers are placed in front of the engines, and a small 
tramway is laid from them to the stoke-hole, which is abaft of 
the boilers. 








LETTERS TO THE EDITOR. 
ee 





THE DYNAMICAL PRINCIPLES OF NEWTON AND THE 
MEASURE OF MOVING FORCE. 

Sir,—In the article under this heading in your last issue Pro- 
fessor Rankine asserts that the dynamical principles set forth in 
the writings of Newton are essential to the demonstration of the 
‘law in which all known facts relating to energy as a purely 
mechanical phenomenon are summed up, and from which they can 
all be deduced,” viz., that “‘the product of the mass of a moving 
body into the half square of its velocity is equivalent to the work 
done by the force which impressed the motion on the body.” I 

resume that the words here italicised have, by a lapsus penne, 

en substituted for the ‘‘square of half its velocity.” But, 
whether this be the case or not, it is certain that, nevertheless, 
the immediate followers of Newton, if not Newton himself, 
rejected the law according to which the energy stored up in a 
moving body varies as the square of the velocity. And in defend- 
ing Newton from the imputation of being necessarily unable to 
realise this law, or consistently to maintain it—owing to the 
absence of data to explain the apparent anomaly that in the colli- 
sion of inelastic bodies the quantity of motion (m v) remains con- 
stant, whilst m v* varies, or energy disappears——it appears to me 


that Professor Rankine, by admitting that f = - himself falls 


into the error which has been ascribed to Newton, and which cer- 
tainly has hitherto been constantly and very plausibly upheld by 
the disciples of that illustrious philosopher. In this case 
Professor Rankine also would be liable to the above impu- 
tatiun, and would thus be in all respects qualified to refute 
it on behalf of himself and of our great master in physical science, 
by rendering evident the mistake which may possibly have given 
rise to it. And if I may, without excess of presumption, consti- 
tute myself for the time being the champion on the other behalf, 
it is probable that the opportunity may thereby be furnished to 
our distinguished contributor to end a controversy which has so 
ong been pending, and to silence definitively by superior argument 
the few physicists, quorum pars parva sum, who maintain that 
this controversy was not ‘‘ merely verbal,” and still remains to be 
brought to a satisfactory conclusion. 

In order to facilitate this desirable result I will endeavour to 
condense the essential portion of my present argument into one 
short paragraph. It will, I think be universally admitted that 
the unit of static force or pressure (f) acting to produce motion 
during a unit of time (¢), constitutes a dynam, or what Professor 
Rankine may permit me to term a unit of dynamic “ force,” 
otherwise the amount of energy capable of effecting a unit of 
work. Therefore f.t, not g.¢*, represents the work stored up in a 
moving body, or what, at the time Newton wrote, was simply 


termed its force. Now, according to Professor Rankine f = = 


and from this it would follow that f.t = m.v. This proposition, I 
apprehend, is precisely what was upheld by the school of Newton 
against Liebnitz, the brothers Bernouilli, and others, who main- 
tained that the force of a moving body varies mv. And, with 
every deference to the opinion of so high an authority in modern 

hysical science as Professor Rankine, as well as to that of Newton 
Rimself, I hold, and believe I can prove, that in every case f.t = m 


4 v)*, and that, consequently, f= = (ier . For, to give an exam- 


ple which may here be sufficient for the end in view, when energy 
is expended in the work of raising a given mass to the height /, 
f.t = m.h; and when this work again is expended in generating a 
certain velocity, v, by the uniformly accelerated motion of the 
given mass, through the space /, under the influence of the gravi- 
tating force fm, h = (} v)*, therefore, f ¢ = m (3 2. 

Thus the view of Leibnitz—though apparently refuted by an 
argument which can now be satisfactorily answered—may be 
verified theoretically, as it was in his own time practically, by the 
action of bodies in motion upon springs and by the indentations 
produced by them in banks of soft clay. _ 

According to my view the ‘‘absolute unit of force,” equivalent 
to a velocity, is essentially err , being a function of f vary- 
ing as ,/f; and, what is of more particular interest to myself and 
other electricians, the ‘‘ absolute system of electrical measure- 
ment,” based upon it, must also ab initiv be defective. 

I will here for the present conclude, as I imagine there may be 
in Professor Rankine’s paper some errata, which the author has 
not had time or opportunity to point out. 

DESMOND G, FITZGERALD. 








UTILISATION OF RAILWAY ARCHES, 

S1r,—In your impression of last week there appeared a paper 
on the above subject by M. B. Emmanuel. In justice to myself I 
cannot allow the contents of the paper to pass unnoticed, and, 
without wishing in the least to detract from the merit due to 
another, I am bound to state that in the early part of the year I 
placed the subject prominently before the public. In the leading 
article of the Building News of March 30th, under the head, 
“Utilisation of Railway Arches,” I sketched out the principal fea- 
tures and details of the project, so far as could be done in an 
article. I enclose the article in question for your perusal. 
The salient points upon which particular stress is laid by Mr. 
Emmanuel, such as ‘‘ the question of vibration,” the ‘‘ difficulty 
about the flues,” the ‘‘ leasing of the ground,” and other minor 
particulars, are not only mentioned in my article, but their diffi- 
culties investigated, controverted, and remedied. It is needless 
for me to add, after the proof I forward you, that I cordially 
concur in the opinions expressed by Mr. Emmanuel in his paper; 
but I regret that I cannot extend my assent to his plan of con- 
verting the arches into dwelling-houses. I have investigated the 
matter very closely and practically, and I think his arrangement 
very far from affording that degree of convenience and comfort 
which every working man’s house ought to possess. A short time 
ago I was connected with the building of between sixty and 
seventy houses for the working classes, and I consider that there 
are certain essential points in the construction of dwellings of a 
similar character which are not fulfilled in the design given in 
your last. THOMAS CaRGILL, C.E., M.S.E. 





Srr,—In answer to your call for correspondence on the above 
subject, you will doubtless’ allow me to make a few critical 
observations on Mr. Emanuel’s paper, published in your last weeks’ 
number. Almost a who has travelled frequently on a 
suburban railway has heard some fellow passenger observe in 
passing them, ‘‘ what a pity that so little use is made of those 
railway arches !” and to many the idea has doubtless occurred that 
they might be converted into houses at a small cost; but to Mr. 
Emanuel is due, so far as I am aware, the credit of first shaping 
the idea into a definite project. I quite believe with him that it 
is not noise overhead of the passing trains which would interfere 
with the success of such a project, that being no greater than the 





2 
* Ihave elsewhere shown that a =f, and that consequently 2 =fl, g 
being the force of gravity or other force, producing a uniformly accelerated 





motion, represented hy a velocity. 





noise close alongside a railway. He has taken the 
somewhat unusual course of naming those objections which occur 
to him, and meeting them one by one in, I thi a satisfactory 
manner, but I do not think he has named all the objections or 
diffictilties in the way success. 

There are many of these arches, more particularly those long 
built, which are very damp, the water in wet weather trickling in 
a continuous stream down the sides; to obviate this special treat- 
ment of the underside of those arches is necessary—ordinary 
plastering will not do it, Then there are few arches of the t 
which he has chosen for illustration in his paper, and I think he 
has hardly got the full accommodation possible even out of those 
which he so chosen as a type. 

In his plan illustrated, nearly one-fourth of the space beneath 
the arch is occupied by a yard. Now it almost always happens 
that the railwa; say ony he possessed of land on both sides of a 
viaduct; he utilises thi d on one side, or front, for an approach 
to his dwellings, and, so far as I see, wastes that on the other 
or back side. Why not make this land at the back side of the 
ao into the yard and so get two additional rooms under the 
arc 


fair and 


No doubt, as he says, each icular variety of arch requires 
its own special treatment, but I am much disposed to think that 
those would be most suitable to his purpose wherein a series of 
arches is connected by cross arches through the piers, for in this 
case a long central corridor passing through the cross arches might 
be designed; though this would have to be lighted and ventilated 
from the top, gratings being, for that purpose, inserted in the 6ft. 
way between the rails. Such a series of arches would make one 
large model dwelling, with wash-houses and water-closets grouped 
together at intervals, and this system of a central corridor would 
avoid the possibility of a collision with the authorities, in whom 
are vested the powers of the Local Management Act, specifying 
the widths of all new streets. If I remember rightly, the minimum 
width of even a footway is, by this Act, limited to 20ft., and it is 
seldom that the railway companies have this width of land at 
either side of a viaduct to offer as an approach. Then, again, 
what will the district surveyor say to this method of construction, 
or would his power extend not beyond the boundary of the rail- 
bo | property. Then, again, if the railway companies have the 
will to support such a project, what limit is there to their power 
of becoming lessors? May they grant building leases? There 
was in the early days of the railways a great dread of their 
becoming landlords, and so exercising too great political influence. 
All these difficulties or questions remain to be met or answered 
before a definite opinion can be formed, whether or no the scheme 
will pay an association of private individuals who would be lessees 
of the railway companies. That it would well repay the railway 
companies themselves there can be little doubt, as it would be 
for them what the utilising of a waste product is to the manufac- 
turer. That tenants would be forthcoming for such dwellings 
as soon as they were built there can be little or no doubt, scattered 
as they would be about the different metropolitan suburbs. 

Everyone must wish Mr. Emanuel’s project success who has 
seen as much of the wretched dwellings of the poor as 

28th October, 1866, I. D. D. 





A JUST COMPLAINT, 


Srr,—Will you allow me, through the medium of your columns, 
to enter my protest against, and express my indignation at, the 
mode adopted by some persons of obtaining situations as en- 
gineering managers, viz., that of writing to the heads of firms, 
asking for engagements, and stating that ‘“‘position is more an 
object to ‘jos tom salary.” Surely these gentlemen (!) cannot be 
good practical men of business, or they would be aware that the 
persons to whom they address themselves must be already pro- 
vided with managers; and if they are aware of this fact (and we 
may suppose that most of the applicants are so, because the word 
‘* private” is usually marked on the cover of the application), it 
is certainly rather a mean thing for those who regard dignity of 

— so much to bid in this underhand way for another man’s 

erth., 

Certainly men who can act thus require something more than 
their merits as engineers to give them respectability. 

London, October 19th, 1866. A MANAGER. 

[The practice to which our correspondent refers is but too 
common, and deserves the reprehension of every respectable 
member of the profession.—Eb. E.] 





AMERICAN MONITORS AND EUROPEAN IRONCLADS, 


S1r,— However refreshing it may be to meet with an honest out- 
spoken opinion of the disabilities of American monitors such as 
you have copied in your last number from the American Army 
and Navy Journal, and which appears there in the form of a 
letter from a correspondent, there is another sentiment equally 
vigorous which this letter will excite—a conviction of the stu- 
pidity and presumption of the writer of it. What the purpose of 
the writer was in concocting such a letter, and in circulating it in 
England with so much industry, it is needless to inquire. It is 
sufficient to know that any new system such as the system of 
monitor ironclads, to be worthy of confidence and acceptation, 
ought to be able to vindicate its pretensions against all assailants 
and detractors; and this I maintain the monitor system is quite 
competent to do, whether the assault comes from the side of 
interest and malice at home, or ignorance and prejudice abroad. 
In America the letter you reproduce as so refreshing to our jaded 
sensibilities has been answered in the journal in which it appeared 
with a force of argument and a power of fact which, in my judg- 
ment, are conclusive, and of which I hope you will enable your 
readers to judge, by inserting that rejoinder in your columns. At 
present I would only wish to touch upon a few points which lie on 
the surface of any comparison of the respective merits of monitor 
and broadside vessels; and when either you or any of your cor- 
respondents are able to show that the positions I take up are unten- 
able, it will be time enough to proceed to more recondite con- 
siderations. 

I do not feel called upon to vindicate the perfections of the 
early American monitors which were hastily constructed to meet 
a pressing emergency, or to show that they would be able to repel 
the shot from a class of gun not then in existence. I believe that 
these early monitors were quite adequate for the purposes for 
which they were built, and their arrangements exhibit an amount 
of skill and foresight which have left little to be done but an 
augmentation of scale in subsequent structures. But what it con- 
cerns us now to know is whether the monitor principle of con- 
struction is a sound or unsound one for future ships of war, and 
whether the late American experiments at Fortress Monroe, and 
our own late experiments with Palliser shot at Shoeburyness, have 
revealed any new fact or idea which ought properly to impair our 
faith in the value of the monitor system? NowI maintain that 
those experiments, instead of weakening the inducements to the 
adoption of the monitor system, add new evidence of its necessity, 
since by no other method of its construction can sufficient thick- 
ness of armour be obtained to keep the shot out. Thus, if we 
compare such vessels as the Bellerophon and Dictator, we find 
that while the Bellerophon carries only 6in. armour, backed by 
10in. of teak, the Dictator carries 10}in. side armour, backed by 
over 3ft. of teak, and the iron of the turret is 15in. thick. But 
the Dictator is the smaller vessel, and if her displacement were to 
be made equal to that of the Bellerophon, the thickness of the 
iron of the turret might be increased to 24in., and of the sides to 
l6in. or 18in. Which of these structures would be best able to 
resist the penetration of powerful shot? Which would afford the 
smallest mark to the enemy? Itis the great increase in the power 
of guns which has mac ee | the monitor system indispensable; and 


the more powerful the guns become the stronger becomes the 
necessity of adopting that method of construction which alone 
affords the power of resisting penetration. Monitor vessels can 
be made as swift as any other vessels whatever. 


That a broadside 
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vessel would be able to run down a monitor vessel of equal weight 
there is an cvtiense Se chow, oad the qebebity steer ©, os 
occurred before, that the broadside vessel would herself be dis- 
abled in the encounter. And although there is no reason to doubt 
that a to o exploded under a monitor would, if sufficiently 
powerful, destroy her, is there any special risk to monitors from 
this source? and would any ordinary vessel be more exempt from 
similar disaster? If the stre of a navy be made to consist in 
fast-sailing steam frigates and light cruisers, as this American mentor 
ns pe what is to become of such a fleet when it meets with a 

of monitors which it cannot pierce, and shot from the 
heavy guns of which would open great holes in the sides of these 
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frail craft into which « coach and four 


it be driven? A fleet 
—er anaes & 5 a mt canons © 
must an prey to vessels whi guns cannot pierce, 
ip quae of wilh Seal wake aul Gestation oe the 
sides of its constituent vessels; and much the same consequences 
must ensue if the armour be so thin 
But even with the existing power of 
be prevented by the adoption of the it 
fleet intended to fight, and not to run away, 
the monitor overtaken by swift destruction 
naval encounter, conch is either 
unsound, I shall be very glad to have the fallacy pointed out; 





: 





i i eir faith than the 
dogmas of maundering naval octogenarians are usually able to 
afford. JOHN 

October 29th, 1866. 


. Ericsson is fortunate in possessing so able advocate as 
eimead ie E] a 
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PERMANENT RAILWAY SYSTEMS. 

Srr,—This is a subject which is occupying the deserved atten- 
tion of all practical operative engineers and managers of railway 
work and roads on which heavy locomotive engines and trains of 
carriages are being constantly run with increasing rates of speed 
and tonnage. These augmentations, together, materially add to 
the wear and tear of the metals and sleeper bearings of the rail- 
ways, as well as to that of the locomotives and rolling stock. The 
introduction of steel railway metals has created a great and per- 
manent advantage, and time alone will prove that the saving in 
expense of maintenance will be even much larger than is now 
anticipated from the use of steel instead of iron for rails. 

Another great advantage is necessary to be sought for and 
secured in permanent ways, viz., the substitution of iron for 
perishable wood in sleepers or bearings. Wood sleepers, par- 
ticularly in cuttings and in chalk or clayey roads, rot and deca 
with great rapidity, despite their being Kyanized, Bethelized, 
tarred, and pitched. In some localities their destruction is, of 
course, much more rapid than in others, but under the most 
favourable conditions they are a mere satire on ‘‘ permanent way.” 
I have known good, sound, hearty-seasoned foreign timber rot in 
the ground after only a few poem bedding under the rail. This 
shows the necessity of adopting iron in bearings for rails, in place 
of wood; and sound judgment should be used in selecting the best 
proved practicable principles and material appliances. 

After a lengthy investigation for the purpose of furnishing in- 
formation for the guidance of persons interested in the manage- 
ment of two foreign railways, and a careful scrutiny of various 
plans and systems of iron sleeper ways for rails, I have arrived at 
a conviction and conclusion, on which I will, with your permis- 
sion, give the readers of your valuable columns an opportunity of 
reflecting. 

Having no interest, share, or part, in the working operations of 
any of the schemes before the engineering world, I am content 
with referring to the data upon which I have based my views, 
leaving the facts to point their own fair and natural inferences. 
I attach to this letter a compilation of the comparative bearings 
and merits of the systems known as De Bergue’s, Griffin’s, Livesey 
and Edwards’, and Greaves’, with a pricing out of the materials 
used in their several constructive operations. The cost of mate- 
rials is assumed at equal rates throughout. In a consideration of 
the economy, there must of course be taken into account the 
saving in the carriage of materials, arising from decreased weight, 
in the labour of laying both the bearings and the superstructure, 
and in the ballasting or metalling. 

The resources of railway engineering have not been fairly 
developed, and never will be until our railways are emphatically 
‘iron roads” and “‘ rational investments.” 

October 25th, 1866, WiLuiaM AustIy, C.E. 
Comparative cost and efficiency of De Bergue’s, Griffin’s, Livesey 

and Edwards’, and Greaves’ systems of permanent way; the 

rails in each system, 72 lb. per yard, in 22ft. lengths, except in 

Livesey and Edwards’, in which the lengths are 21ft. 


DE BERGUE’S SYSTEM. 
Sleepers averaging 2ft. 9in. centres; diameter of sleeper, 2\in.; surface, 2°4244 

















square feet = 10°5in, continuous; actual contact of rail on each sleeper, 
3°9 square inches. 
Weight | Number | Price 
Description of parts. of each | of parts “= 4d | per Cost per 
per mile. + | ton, le. 
| Ib. tons cwt. qr.| £ s, £ s. a. 
Sleepers 67 3,840 | 114 17 1) 4 5 | 488 3 4 
Clip pieces .. 3°25 3,840 5 ll lla & | 23 12 10 
Gauge bars.. ~~ -% | 28°20 960 122 13° 8 0) 64 0 
Sleeper bolts .. .. 14 1,920 1 40)16 0 19 4 0 
Eye bolts*.. .. . | 1°75 1,920 1 10 0|)16 0 2 00 
Total per mile .. .. | 12,480 | 135 4 1 | | 651 14 2 











GRIFFIN’S SYSTEM. 
Sleepers averaging 3ft. 8in. centres; oval; long diameter, 2fl. 2in.; short 
diameter, \ft. 5 5in.; surface, 24816 square feet = 8*lin. continuous; actual 
contact of rail on sleeper, 58°4 square inches. 





| Weight 























Number Wel . 
Description of parts.| of each | of parts} Welghtper | price Cost per 
| part. |per mile mile. mile, 

tons cwt. qr.J£ s. Za 4 

Sleepers os ee 97 Ib. 2,880 | 124 14 4 5 per ton.) 530 0 7 

pa ° + | I751b.| 1,920 1 0 Of 0 " 120 0 0 
Jompressed 

oo wood} 407, | 2,880] 1 2 2(5 oper mile] 14 8 0 

Wood side cushions | 7 ,, 5,760 12230 , 17 56 7 

Total per mile 13,440 | 141 19 1 68114 2 


DE BERGUE’S 
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LIVESEY AND EDWARDS’ SYSTEM. 
Sleepers averaging 4ft. 2in. centres ; oval; long diameter of sleeper, 27in. ; short 
diameter, 20in. ; surface, 2°9045 square feet = Sfin. continuous ; actual con- 
tact of rail on each sleeper, 57°7 square inches. 




















Weight | Number Price] ,, 

Description of parts. of each | of parts wa per es ree 

part. jper mile. ton. 9 
Ib. tons. cwtqr.| £s.| £ 3s. 4 
Sleepers .e .. oo + |90 2,514 | 101 O 1/4 5/429 6 1 
Gauge bars.. .. «. e+ |26°25 1,257 14 4 2/8 0] 11716 0 
Iron keys .. «2 se oe |7 2,514 7 #17: 116 0| 47 8 6 
Cotters ++ e+ eo «+ jIperpair) 2,514 ® lt 116 0 900 
Total per mile .. .. 8,799 | 124 31 603 5 7 











GREAVES’ IMPROVED SYSTEM. 
Sleepers averaging 3ft, 2in. centres ; diameter of sleeper, 22°5in.; surface, 2°7632 
square feet = 10°5in, continuous; actual contact of rail on each sleeper, 18°3 
square inches. 











Weight | Number fs 1 
Description of parts.| of each | of parts ~~“ Price. —_ 
part. |per mile. 4 
tons ewt. qr./£ s. £ «6. 4, 
Sleepers .. .. «. | 75 1b. 3,360 | 1lz 10 0 | 4 Sper ton] 478 2 6 
Gauge bars .. .. | 25,, 960 0 41/80 ,, 814 0 
Wood keys .. .. | M402, 3,360 1 6 0| 5 Opermile] 1616 0 
Iron cottars for ° 
pong — 0-0941b| 1,920] © 1 3/16 Operton| 1 8 0 
Total per mile 9,600 | 124 12 0 582.0 6 























TRON OXIDE PAINT. 


THE use of iron in construction has now become so very general 
that we can hardly point to a structure which does not owe some, 
if not all, of its merits to this valuable metal. Engineers have, 
to a great extent, usurped the province of architects, who generally 
have to employ the former to carry out the details of their iron- 
work. Iron is the engineer’s stone and wood; he knows no other 
material in construction, and loses no opportunity of employing 
his favourite metal whenever he can. Thus it comes that iron has 
to a very great extent superseded stone in our bridges, and wood 
in our ships and roofs. the use of iron in so ~~ | of our public 
structures renders their preservation a matter of national im- 
portance. It is, however, at present a matter of great difficulty, 
owing to the a accepted opinion that we have no composi- 
tion suitable for the purpose. This opinion, however, is erroneous, 
as we shall shortly show; the preservation of iron is not an im- 

ibility, and had the iron oxide paint, which we are about to 
escribe, beeri used on the Britannia Bridge, we should never have 
heard of forty tons of rust being scraped or having fallen there- 
from, as was the case about two years since. Let us then first 
inquire what should be the nature of paint to render it most 
suitable for preserving iron, and what is adapted for iron will in 
most cases answer for wood. In the first place iron should be the 
base of paints for ironwork, but the iron should only be present 
in very moderate quantities. Good paints should combine adhe- 
siveness, elasticity, large surfacing ——— and durability, and 
they should retain their colours under all inary cir ti 
For adhesiveness the base should be iron, and for elasticity to 
withstand extremes of heat and cold, the iron should not be in 
excess of all the other dry ingredients of the paintjcombined. To 
ensure large surfacing properties, or the power of covering a 
area with a small quantity of paint, the ingredients must 
reduced to the state of an im ble powder before they are 
mixed with oil, and pure linseed oil only should be used. There 
should be an absence of all grit or acid, and to obtain good colour- 
ing peeves suitable ingredients must be chemically mixed in 
combination with the iron oxides forming the base-of t. 

These qualifications do not occur in the general’ run of paints, 
but we find them exhibited to a somewhat remarkable extent in 
the chemical iron oxide paints manufactured by Mr. 8. Calley, of 
Brixham, Devon. ‘i hese | pwr are of two qualities; the first or 
native oxide paints are well ada: for ironwork. They are made 
by purifying the oxides and ing them in retorts where the 
various colours are chemically produced. They are altogether sub- 
mitted to seven distinct processes in the course of manufacture, 
one of which—mixing the i ients with oil— occupies 
some seven or eight hours. The second quality of paints, which 
are adapted for stucco work, have their colours chemi pre- 
pared by a combination of various ingredients. These undergo six 
different processes before they are ready for market. Both the 
first and second qualities of paint are equally adapted for wood- 
work. The manufacture of these paints has been carried on by 
Mr. Calley for the last six years at Brixham, the works being con- 
veniently situated on the spot, where the iron oxides are found. 
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A powerful steam engine drives the various machinery used in the 


reparation of the paint, which involves considerable care and 
ioe. These paints have been in public use for the ea 
before that, however, Mr. Calley made and used them with 
success. 

We have seen the composition and manufacture of Sp pits 
and have referred to their good — The two most di ble 
are economy and durability, and these are present to a surprising 
extent in Mr. Calley’s paints. With regard to their economy. 
several practical trials have been made which have fully pro 
this ; wewill, however, confine ourselves to one w was 
made in our presence. In this instance a mixture was made 
—— of a proportion ‘of two-thirds of Mr. "s native 
iron oxide paint to one-third of raw linseed oil. @ ounce 
of this compound covered fairly at one coating twelve square 
feet of sheet iron, being at the rate of oventy-ene and one- 
third square yards to one pound of paint when mixed with 
oil ready for use. In order fairly to compare this result with that 
of ordinary paint, two,ounces of red lead were mixed with one ounce 
of oil, a two-thirds of this paint covered six square feet 
of sheet iron. These facts show a considerable superiority of Mr. 
Calley’s paints over those of the ordinary character, although the 
results doanta experiment can hardly be en a ow in practice. 
It is found, however, from actual practical work that the r- 
tionate values of the two descriptions of paint are more than to 
one in favour of Mr. — Next, with regard to the property of 
endurance possessed by this paint, the test was a severe one, and 
the results are not to be controverted. Strips of sheet iron were 
coated on the one side with Calley’s oxide paint, and on the other 


with red gn — ——s dry a = was Ne an 
n coal fire, the oxide-pai ide being down © upper 
a sodden side soon at crack and blister, whilst the onide 


paint still adhered to the iron and only changed its colour. This 
experiment was repeated several times with the same result, and 
although the iron was made nearly red hot the oxide paint wes not 
destroyed, although greatly deteriora‘ but the red-lead t 
was utterly done for. On the red- side being placed down- 
wards it was speedily blistered, whilst the colour of the oxide 
paint remained unchanged. Another good quality in this paint 
appears to be the aeny it possesses of retaining both colour and 
quality, y= ept for several years. We have thus seen proofs 
of the great advantages the iron oxide paint , and when 
we add that there is a considerable saving of labour and time in 
laying it on, we think it will be conceded that no better preser- 
vative can be used a ae iron ee Te of polos — 
who may be desirous of i i e Tes of an a on o' 
the Gon exbie int, me py ane at the Waterloo station 
of the South Western Railway. Here the ironwork and gal- 
vanised iron of the roof over the loop-line station has recently 
been coated with Mr. =~ y t _ nog a very 
creditable appearance. e e see a fair com- 
of the various paints Je ap han ae cor sma _ % a 
ualified and responsible y. a um ven for the 
best int, and so let a mark of approbation be set upon it which 
would guide the publicin adopting a really reliable pant ineers 
will then no longer have to specify that ironwork shall be pped 
in heated oil because they have no paint upon which they can 
safely rely. 








DeatH or Mr. BENJAMIN SPENnce.—We regret to have to 
the d of Mr. Benjamin Spence, the well-known 
sculptor. Mr. Spence was a native of Liv 
educated, and in which town his father resi _ Mr. 
sen., was a fellow-workman of the celebrated Gibson, in 
marble factory of which he, Mr. Spence, subseq 





ce, 
the 


roprietor; and in after years oung was sent to Rome and 
leone the pupil of his father’s old friend:::\Gibson inted 
Ben Spence one of his executors, and he bequeathed to him his 
valuable drawings and engra’ Mr. Spence’s. health had been 


failing for a lengthened period, and he sank under his disease— 
consumption—on Sunday last, at the residence 
Leghorn, in the forty-fourth year of his age. 


SNIDER’S ‘EPITAPH. 
(By the War-office Poet) 

HERE SNIDER lies! His neat convertion plan 
Gave us breech-loaders at twelve bob per man. 
“* In medio tutissimus” has been 
Bull’s rule : he’s safe with us, for we're “ the mean.” 
When Snider made his claim upon the Crown, 
lode cut him down. 
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THE MACHINERY OF HM. IRONCLAD GUNBOAT WATERWITCH. 
MESSRS. J. AND W. DUDGEON, ENGINEERS, MILLWALL. 
(For Description, see page™336.) 
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TO CORRESPONDENTS. 


Nortcz.—A Srectat Eprrton of Tax Exanxner és published for 
Forzicn Crrounation. This edition, printed upon f= >4 
manufactured for the purpose, will pass through the 
post offices at the charge of a single postage. 

*.* We beg to call the attention of owr Advertisers to the notice 

and to state that the circulation 


evening of each week ; any received after that time must neces- 
sarily stand over till the: ing publication, ' 
.We ‘cannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 
C.—Yes. In type. Next week. ~ : 
OSCILLATOR. — 2 here is.no lead. 

B. (Lau-anne).— Received. . Many thanks. In hand. 
Y. W.—You have forgotten to add the vacuum. 
N. (Saltsbu.»).— Received. Possibh) next week. 
T. S. an. Co., (Linco n.)—Lesters lie at our office for these correspondents, 
7..T. ) . (Leith).—Recetved_with thanks. Unfortunately much too long for in- 


mn. - 
A. H. + osetia ad thanks. The system has been applied to gauges for 


particulars as to the examinations, &¢., in THE 

F 17th, 1865, page 103. i 

S.— We have not had time to enter very carefully into your calculation, but we have 
no doubt your own estimate is the power required. 

W.C.— Weare happy to hear it. In the absence of more precise information, we 
see nothing to induce us to alter the opinion we have already expressed. 

E. D. K.—7 he proportion varies continually, but we are not aware of any expe- 
rimenis made to determine the point. It is all given up only by long continued 


A. W.AND CO.—We would willingly accede to ‘your request but for the pressure 
Could you not condense the facts you wish published into a short 


BOOK-KEEPER (Bury).—Unless you can bring some interest to bear—say that of 
a member of Parliament—you would not stand the smallest chance of obtaining 
the berth you seek. 

A CONSTANT READER.—The arrangement would prove compact and economical, 
but the great advantage of the twin system would be lost, as the screws could not 
be worked independently. 

W. W.— The pressure is inversely as the space occupied. The whole contents of the 
cylinder being double that of half the contents, the pressure at the end of the 
—_ will be half that at the point of cut-off, or 201b. The average pressure 

be 33°8 lb. . 

T..W.—A large marine engine constructed as you propose.was fitted many years 
ago to one of the Antwerp boats, we believe. A portable engine made on the 
principle would no doubt be easily kept in order, simple and cheap, but the con- 

* sumption of fuel would be very great, as the cylinder could not be kept hot: 

-D. M. H.— We did not read the letter intended for insertion, . Weare perfectly 
satisfied with your éxplanation. - Your letter has, of course, reached us too late 
Jor insertion this week, and we think the explanation we publish below will prove 
that its insertion will not be needed next week. If you think differently, we shall 
comply with your request. 

X. Z.—If you will turn to our paper on the “ Water Supply of London,” No. III., 
you will find a relief valve described which is employed at the end of the main as 
a substitute for a stand pipe. We believe a part of the supply of the Southwark 
Company is maintained by a stand pipe, as you describe. Most of the com- 
panies pump to high-level reservoirs; stand pipes are falling into disuse. 

CYLINDER.— While the engine is still hot, after steam is shut off, admit a good 
deal of the purest melted tallow you can procure, and turn the engine several 

"times, so as to. lubricate the entire face of the cylinder thoroughly ; then plug 
the waste pipe,and render the interior of the cylinder valve case, &c., as air-tight 
as possible. Why not turn the engine by hand once a week or so? the piston 

* cannot then by possibility stick fast. 

T. W. A: (Thornwood.).— We still adhere to our former opinion that you would 

id much difficulty .in caulking the joints. If they were not made perfectly 
tight inside, water would insinuate itself between the plates and induce corrosion ; 
and tf steam once found its way thus’ betaceen the plates they would be in all 

ility forced asunder and burst in detail, The latter. part of our reply 

did not refer to the joints in particular, but to the strength of the shell asa 


whole. 
T. A.—The- leverage of the cranks does not affect the calculation in any way, 
the speed of the piston is determined by the position, of the cranks, 
Thus the power given out while the piston is moving through Gin., about the 
centre of tts stroke, will be greater than when it ‘is moving through 6in. near 
end, because of. the “leverage of the crank ;” but at.that time the velocity 
of the piston is greatest. The number of feet. passed through per minute 
really represent the average piston speed and ‘also the average of thé “ crank 
leverage,” and the piston speed is always delermined by the position of the 


T..D. X.—Jf you can obtain a copy you will find a small work, entitled, 
Anecdotes of the Steam Engithe,” suit your purpose admirably. It is, how- 
«ever, very scarce, .You will find a copy in. the Patent-office library. _ There is no 
connected history of the steam engine in existence. You will find that of the 
Yocomotive fairly told in’Clark’s Railway Machinery, and more popularly 
in Smiles’ Life of 


c 


Stephenson.” For a history of tle engine in general we 
can, unlu refer you to “ Bourne's Treatise,” Smiles’ “ Life of James Watt,” 
“ Lardner on the Steam Engine,” and one or two similar works. Specifica- 

tions of patents’ form an excellent record, and for very many years the 
literature of the steam engine has been rich and varied. 
#8. (Basingstoke).— The directors, acting upon the experience bought with the 
failure of the wire of 1857, will not permit a greater power than twenty-four 
- cells of a Daniell's batiery to be used with the Atlantic cable. These cells are 
sulphate of copper and sulphate of zinc respectively, the artificial 
acid not being permitted. “Such weak powér is far more than 
work thé reflecting galvanometer—in fact it is possible to send 
i . At the present time no 
iar action of the con- 


commercial principles completely govern the leading 
with the noble enterprise, so that the cause of science or the diffu- 
have no weight with them whatever. In any case, 
or induced, no more than the equivaient of twenty- 
the battery described will be allowed to pass through the cable. 

WorK.— We find, on carefully is the 
our last, for the value of p that it is based on an assumption 
the case referred to. A more correct value of p will be 
the line of fracture taken through one rivet hole with that 
two when the pitch is alternate, Thus— 


—a)=(2 (24%) 

(> — 4) (29+ (#+%) 24) 

Reducing, we have p = 2 J (4? 4+ 244). Making, as before,a = 
r= 5",y = 2”, and b = 9”, we have p = 6632". Substituting this value 
in the above equation, the identity of the areas is established. A greater value 
of p will eauee the fracture to have a tendency to follow the line passing through 


one rivet hole, and a less value will cause it to follow that passing through 
_ two, All values for p must be particular ; no general rule can be given. 





HOT-WATER PIPES. 
(To the Editor of The Engineer) | 
-  SIR,—Will you or any of your correspondents say whether afly improve- 
ments of value have been recently introduced in the mode Of constructing and 
* Sitting hot-water apparatus, such as Green's? M. M. AND Co, 
October 30th, 1866. 





BORING MACHINES. 
(To the Editor of The Engineer) 
S™®,—Would you or any of your readers kindly oblige me with the addreds 
Of the best firms for boring machinery ? P. BF. | 
Durham, 29th October, 1866. 
NARROW-GAUGE RAILWAYS, 
; (To the Editor of The Engineer.) y 
SIR,—In THE ENGINEER of the 19th inst. I see an answer to “ Italicus,” in 
‘which he is informed Major Adeisk6id is ‘the constructor of the narrow-gauge 
~ railways in Sweden and Norway. This, I beg to state, is a mistake. Major 
Adelskold has built and is narrow. railways in Sweden, but 
Dever built any railways at all in Norway, where the 3ft. Gin. and 4ft. 8jin. 
‘ays were ted and built by Carl Pihi, Esq., C.E., engineer-in-chief 
of the Norwegian it railways, who at present is some of 
3ft. Gin. gauge. L. 
P.S.—I enclose my card, and shall be most happy to give “ Italicus ” any in- 
* formation he might desire, as I am personally acquainted with both the above- 
mentioned gentlemen. | —_——. 
WATERLOO v. WESTMINSTER BRIDGE. 
(To the Editor of The Enginecr.) 
StR,—In reference to your article of the 19th ult., “ Waterloo ¢. West- 
minster,” will you kindly allow me to state that d 
works I have been 











over, and on 


'ANDISH. 


MEETING NEXT WEEK. 
SOCIETY OF ENGINEERS.—Menday, 5th November, at seven p.m.: ‘‘On 
ow Bridge at La Place de I’Europe, Paris,” by Mr. Thos. Cargill, 
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PROPULSION OF VESSELS BY JETS. 


Tue success which in many respects has attended recent 
trials of Ruthven’s jet propeller has drawn the public 
attention to that form. of apparatus for driving vessels. 
Some misconception is likely to be caused by the. applica- 
tion of the term “reaction” to the mode of working. of 
the jet propeller exclusively, as. if the reaction of the 
water were peculiar to it, as distinguished. from other 
forms of —— apparatus. . ‘The truth is that all pro- 
pellers, whether oars, pan screws, jets, or of any other 
conceivable kind,. work by means of the.reaction of the 
water. which they drive astern, and that the differences 
between them are merely matters of detail. 

One rule, deduced from the second law of motion, serves 
to compute the reactive force exerted upon the ship by 
any propelling apparatus whatsoever. The apparatus 
operates upon a certain number of pounds of water in 
each second. The water so operated upon, when first laid 
hold of by the. propelling apparatus, may have been still, 
or it may have been moving ahead, as the water at the 
stern of a steamer moves before being acted on by the 
screw, or it may have been moving astern, as the water 
alongside of a vessel moves at one period of its motion. 
In any case the propelling apparatus impresses a sternward 
velocity upon each of those pounds of water upon which it 
operates, and that sternward velocity is combined with the 
velocity, if any, which the water had before being operated 
upon by the propelling apparatus. The result, is, that a 
backward pressure is exerted by the propelling apparatus 
upon the water so operated upon, and that an equal and 
een forward pressure is exerted by that water upon 
the propelling apparatus, and transmitted by that apparatus 
to the ship. The amount of such pressure is calculated as 
follows : — Multiply the’. number of pounds of. water 
operated upon in one second by the sternward velocity, 
in feet per second, impressed on that water.by the pro- 
pelling apparatus; divide the product by the number of 
feet per second of velocity produced by the force of gravity 
in a second ; the quotient will be the required pressure in 
pounds; that is, the thrust of the propeller.* 

The total thrust given by the preceding calculation may 
in some cases require a deduction to be made from it, if 
there is anything in the action of the propelling apparatus 
tending to increase the resistance of the vessel; for 
example, when a screw, working under the stern of a ship 
that hasa bluff after-body, diminishes the pressure exerted 
by the water on the run of the ship, and so increases the 
excess of the pressure against the bow above the pressure 
against the stern. 

The intermediate processes undergone by the water ; for 
example, the fact that in Ruthven’s apparatus, the water is 
in the first instance drawn into and carried along with the 
ship, before being finally driven astern, may affect the 
resistance of the propelling apparatus, but cannot alter the 
thrust obtained, which depends on the total change of 
velocity impressed on the water, and not on the steps by 
which that change takes place. 

- In starting a ship from a state of rest, the thrust of the 
propeller is at first greater than the resistance of the water 
to the motion of the ship; and the velocity of the ship, 
therefore, increases until those two opposite forces become 
Syal ; and then, she goes on with an uniform speed, 

hen that state of things has been attained, the useful 
work done in foot-pounds per second is the product of the 
resistance of the vessel in pounds by her speed in feet per 
second. The total work done is made up of the useful 
work and the lost work. . In the lost work are included all 

uantities of work done in impressing vertical motions on 
the water, as in the paddle-wheel, or transverse motions, as 
in the screw; for such motions give rise to no forward re- 
action. Those parts of the lost work are capable of great 
diminution by means of such contrivances as the feathering 


| paddle; and ,in the jet propeller they may probably be 


regarded as insensible. 

Another cause of loss of work is the friction of the pro- 
pelling apparatus, whether consisting in friction between 
it and the water upon which it operates, or between the 
solid pieces of which its mechanism consists. 

There remains to be considered a. part of the loss of 
work which occurs in every kind of propelling apparatus, 
and which cannot by, any human ingenuity be diminished 
below a certain limit, and that is the work expended, in 
backward velocity on the water through whose 


the work so lost in foot-pounds per second is the product 


of the thrust of the propelling (equal and 
opposite to the resistance of the Saat into the backward 
wheal in feet per second impressed on the water operated 
upon, or true slip; and the proportion which it bears to 
the useful work is obviously equal to the proportion borne 
by the true slip to the speed of the wand; that is to say 
work lost through true slip____—strue slip _ 
useful work speed of vessel’ 
To diminish, ;then, the loss of work from this cause, 








; | there is but one way, and that is to diminish the true slip, 


And because the , thrust. of tle a agents or and oppo- 
site to the resistance of the vessel) is equal to the.true slip 
multiplied by the weight: of. water acted upon in one 
second by, the propelling apparatus, it is evident that there 
is but one way. of diminishin the true.slip, and that is to 
increase as much as practicable .the weight of water per 
second operated upon by the propelling apparatus. If 
these ee be put in the shape of an equation, they 
take the following form :— 

resistance x gravity . ; 
weight of water acted on per second’ 





True slip = 


and therefore, 
work lost through true slip, 
useful work : 
— resistance x gravity 
weight of water acted on per second x speed of vessel 
the speed being expressed in feet per second. 

The weight of water acted upon per second depends 
mainly on the sectional area of the race or stream of water 
operated upon, and hence the well-known fact that to 
make that area as large as practicable consistently with 
the dimensions and form of the vessel, is favourable to 
economy of power. 

If we now compare together the various forms of pro- 
pelling apparatus with a view to, their a of power, 
as infe from the principles before stated, the following 
conclusions are obvious :— 

I. As regards loss of work through friction of the pro- 
pelling apparatus, direct experiment alone can be relied 
on; but there is no reason to‘believe that there can be any 
very great difference between the jet, the paddle, and the 
screw. 

II. As regards loss of work through impressing vertical 
and transverse movements on the water, the jet must 
obviously have the ye over both the screw and the 
paddle, for it sends the whole stream of water directly 
astern; . though the advantage over the feathering paddle 
is probably not very great. 

ITI. On the other hand, as.regards loss of work through 
true slip, the jet, as hitherto used in. practice, is inferior 
both to the screw and to the paddle, because of the com- 
parative smallness of: the area of the stream which it 
drives astern, and: consequently ‘of the weight of water 
operated upon by it in each second. 

This last conclusion‘is confirmed by every fully-reported 
experiment on propulsion by the jet. . For example, in the 
case of the steamer Nautilus, driven by the jet propeller at 
a speed of 83 knots nearly; the length of the vessel is 
115ft., the breadth 15ft., and the draught of water 2/t. 
With feathering paddles, each pair of :float-boards having 
an area of from 8 to 10 square feet, a very. liberal estimate 
of the indicated power required to drive that vessel at the 
speed mentioned would be from 55 to 60 horses. Her jet 
nozzles have an area of only 1°4 square foot; and the indi- 
cated power actually expended in-driving her is reported 
to have been between 90 and 100 horses. Let us next 
take the Waterwitch, 162ft. long, 32ft., broad, drawing 
between 9ft. and 10ft. of water, and driven at 89 knots. 
A pair of paddles for such’a vessel would have a combined 
area of 30 or 35 square feet, and a screw.would have a disc 
area of between 60 and 70 square feet; and. the indicated 
power required to drive her at the.given speed by paddles 
or screw would be between 250 and 300 horses.* The 
combined area of her.two jét nozzles is 6 square feet, and 
the indicated power expended during her late trial is 
reported to have been about 700. 

n both vessels the surface speed of the pump wheel was 
double the speed of the vessel. 

It is evident, therefore, that the experimental trials of 
vessels propelled by jets show losses of power correspond- 
ing to thesmallness of the area of the streams of water 
operated upon; and hence that propulsion by jets, as 
hitherto tried, is by no means an economical method of 
using power, 

Nevertheless, the convenience of the jet for manceuvring, 
especially in the form devised by Messrs. Ruthven, and 
the ease with which it can:be completely protected against 
shot, constitute undoubted advantages, and there may be 
circumstances in which'these may outweigh the compara- 
tively great expenditure of power. : 

The following is a calculation of. the .resistance of the 
Waterwitch, and useful work of driving her at 8°9 knots, 
based on the reported approximate data as to the: quantity 
of water operated upon by the propelling apparatus :— 





. 
’ 





Area of nozzles, square feet '...° ...° ise ‘see! oes 6 
X Velocity of discharge of jets relatively. to the 
vessel, feet per second ... se see, see tee eee , 80 
Volume of water operated upon in a second, cubic ; 
X Weight of a cubic foot of sea water, Ib. ... ©... - 64 
Weight of water operated upon in a second, Ib. 11520 
Final sternward velocity impressed on that water 
= velocity of jet — s of vessel = (in feet 
per second) 30 — 15 = Gee’ oes Set, eae *080 15 
Divide by g = 32°2 sc sc: sss see ens eve” eve J172800 product 
Probable resistance, Ib. .../ wf. ee eee” eee J 
x Speed of vessel, feet second 4 wus ee one 15 
U work, foot pound per second .... ... .... 80,490 
80490 + 550 = 1463 vs i horse-power. P 
, The power expended in driving the water astern is the 








im 
fenmtak vestion the vessel is propelled. The tt, of 
* Alth rule nearly, though not quite agreeing with this, 
outs in his e tie en the Steam Engine,” 


was es te 1808 the first publication of this rule in its precise 
Form appears to have been made by Mr, Richard Boyman Boyman, 
in » pamphlet printed ahout 1858, 


* The Viper, of dimensions only a little smaller, was driven at 
8'8 knots by the sctew in 1857, with’a power of 207 indicated 


horse-power. . 
t If the “* augmented surface” of the Waterwitch ‘be taken as 





7,000 square feet, her resistance at 8°9 knots, by Rankine’s rule, is 
5,545 lb., very nearly agreeing with the above. 
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same, viz., 146'3-horse power ; making a total of 292°6- 
ommye oeryA expended in driving the water astern and the 
ship ahead, exclusive of that lost in overcoming the resist- 
ances of the engine and pump. 


MOUNTAIN LOCOMOTIVES. 

From the momen: locomotion by steam was first effected 
in Great Britain it is probable that inventors sought for 
some means of increasing that function which we now 
term locomotive adhesion. Scores of patents were taken 
out with this object both before and after the Rainhill 
trials, most of which died a natural death, while others 
sunk into complete oblivion for years. The comparatively 
recent introduction of an adventurous system of railway 
construction, the advocates of which regard the ordinary 
curves and gradients of our turnpike roads as being rather 
easy than the reverse, has, however, recalled attention to 
many of these schemes, and more than one forgotten in- 
vention has again been brought forward for actual service. 
Even Mr. Fell’s system, which promises to do good ser- 
vice on the Mont Cenis line, is not strictly new, having 
been patented more than thirty years since—it is but 
fair to Mr. Fell to add, without his knowledge. Another 
scheme for securing adhesion consists in grooving the 
wheels and in running them on wedge-shaped rails, or 
in grooving the rail and using a wedge-shaped tire. 
Neither is this idea novel ; our purpose in mentioning it 
will, however, be perceived in a moment. In short, any 
one who will take the trouble to ransack the records of the 
Patent-office will see how difficult it is to hit upon any 
plan likely to increase the adhesion of locomotives suffi- 
ciently to enable them to ascend very steep inclines under 
all conditions of weather, which has not been thought of 
or even tried before. We believe, however, that one 
adaptation of an existing invention, now applied to a 
totally different purpose, has never been suggested until 
this article was written. 

The great defects of Mr. Fell’s system reside principally 
in the complication which is necessarily entailed in the 
construction of the engine. The necessity for a mid-rail 
may be regarded as a matter of minor consequence. The 
objections to the grooved wheel or grooved rail system lie 
in the facts that it will be almost impossible to preserve 
the rigorous precision of gauge indispensably requisite; 
and that the rolling friction of such wheels will be 
excessive. The tire can only be regarded as at rest at a 
point on its extreme periphery; elsewhere it is always in 
motion relatively to the rail. In other words, it has to 
be forced down into the groove first and then to be 
pulled out, grinding in it all the while, and it is 
therefore impossible to avoid an enormous frictional 
resistance so long as an angle of groove is maintained, 
which will materially contribute to the adhesion of 
the engine. Now if it were possible to so construct the 
grooved rail or wheel that the bite would be confined to 
that point of the wheel at rest, or nearly to confine it to 
that point, then would the grooved system only require 
the difficulty regarding gauge to be overcome in order to 
render it nearly perfect. The wheel would then descend 
into the groove in the rail, or the rail ascend, so to speak, 
into the groove in the wheel without friction; and, in like 
manner, the wheel would leave the rail behind the line of 
centres without injurious resistance. Such a problem is 
not easy of solution, yet we think it might be solved in 
the following way. - 

For many years an exquisitely beautiful invention has 
been successtully worked before the world, Fowler’s clip 
drum. Now this drum accomplishes with a wire rope 
almost precisely what we have seen it is desirable should 
be accomplished with a rail. The rope is received into a 
groove without friction, it is firmly grasped so long as the 
grasp is required, while the moment the grasp ceases to be 
necessary the rope is released with the utmost facility. 
The more powerful the circumferential strain when 
accompanied by a strain tending to the centre the more 
powerful the grip. Toa strain tending from the centre 
there is no resistance whatever offered, 

In order to apply this system to mountain locomotives 
it would be requisite to provide a mid rail as on Mr. 
Fell’s plan, with the exception that it would be set verti- 
cally as the ordinary rails, and the head would be moditied 
in shape. The cylinders of the locomotive and much of the 
gear would be outside. On the centre of the driving axle 
or axles would be mounted what we shall term the clip 
wheel or wheels, This wheel would be prevented from re- 
volving without the axle by means of a sliding feather, but it 
would be permitted to traverse laterally through a small 
distance in order that it might adopt itself to unavoidable 
variations in the distances between the side and mid rails. 
A pair of springs fitted between collars would, however, 
normally retain the clip wheel in a perfectly central posi- 
tion. The mid rail would only be laid on the steepest 
inclines, At either extremity of its length it would taper 
off both vertically and horizontally, the effect being that 
the clip wheel would enter upon it without any assistance 
from the engine driver, the rail rising gradually to such a 
point as would take, say, one half the load or less off the 
ordinary carrying wheels and transfer it to the clip wheel. 
In the same way the ascent being traversed, the rail would 
gradually sink away from the clip wheel, restoring the 
weight of the engine to its normal supports. 

‘The construction of the clip wheel would obviously be 
the most important problem for solution. This we could 
not render clear without drawings, which for the present 
we reserve. It is obvious that if made precisely as Fowler’s 
drum it would not answer, the multiplicity of parts 
would be unsuitable to the purpose, and the character of 
the grip would not be precisely that required. Just now it 
must suffice to say that the wheel, though embodying the 
principle carried out by Mr. Fowler, would be of very dif- 
ferent construction. 

Many objections can no doubt be raised to the scheme 
we have thus sketched. Thus, it may be urged that it 
would be impossible to keep the clip and bearing wheels 
of the same diameter. Nearly the same objection may, 
however, be brought against all coupled engines in general, 
and against Mr, Fell’s in particular, but it does not 


amount to much after all. Let it be but proved that it is 
possible to make a strong clip wheel not liable to get out 
of order, and we believe other difficulties would practically 
disappear. The advantages of such a system over that of 
Mr. Fell, or any other yet suggested, are so obvious that 
we think they scarcely require us to dwell upon them. 
The complication and expense of the engines would be 
reduced by about one-half, and this in itself would con- 
stitute sufficient advantage to render the adoption of the 
clip wheel advisable. Even though it were found impos- 
sible to adopt a clip wheel to a mid rail, it by no means 
follows that a clip wheel should not be applied to a mid 
rope of steel wire, in a way so simple that it is only 
strange the idea has not been previously suggested. 


MR. VIGNOLLES AND THE BAHIA AND SAN FRANCISCO RAIL- 
WAY, 

Our English shareholders are beginning to suspect that 
there is decidedly something wrong in the management of 
the various concerns in which they have invested their 
capital. For the last four or five months they have been 
actively engaged in endeavouring to discover some un- 
lucky individual or individuals upon whose shoulders they 
might lay the blame. The officials connected with one of 
the largest railway schemes ever started in or out of the 
metropolis very recently felt the full force of their dis- 
pleasure. At one of the public meetings of the company 
the shareholders spared neither their directors, their contrac- 
tors, nor their secretary; and, in fact, so far as the two latter 
were concerned, they indulged in language more expressive 
than polite. It is no province of ours to discuss at present 
how far this line of conduct might have been merited, or 
to inquire into the various degrees of culpability or 
negligence which may have occasioned a state of affairs so 
unfortunate. Had the scheme proved prosperous instead 
of unprosperous—had it returned good dividends instead 
of none at all—we are strongly inclined to suspect that the 
majority of the shareholders would have quietly pocketed 
their cheques and winked at those very irregular proceed- 
ings which they now drag into light so bitterly and so 
remorselessly. Chacun son tour, It only remained for 
the engineer of a company to be attacked and condemned, 
and shareholders might at least boast of the merit of im- 
partiality. 

At the eighteenth ordinary general meeting of the share- 
holders of the Bahia and San Francisco Railway, held 
about a fortnight ago, of which line Mr. Vignolles is the 
engineer, the following extraordinary resolution was put 
and carried :—“ That any present or future engineering 
“ work shall not be in any way entrusted to the care of 
“Mr. Vignolles.” In other words, the shareholders dis- 
missed their engineer. Whatever grounds, whether just 
or unjust, the shareholders of the London, Chatham, and 
Dover Railway may have had in selecting their victims, 
there can be no doubt that the shareholders of the Bahia 
and San Francisco line have made a serious mistake. 
The cause of this violent, and, we believe, undeserved 
resentment against Mr. Vignolles, arises from the fact that 
a tunnel, called the Pojuca tunnel, has, according to the 
statement of the chairman of the meeting referred to, fallen 
into a condition so dilapidated as to require to be recon- 
structed, and that reconstruction will entail an expenditure 
of £18,000, not by any means an exorbitant sum in com- 
parison with others that have been paid over and over again 
for successive trials of other plansand schemes. It may be 
mentioned that the contractor for the line, Mr. Watson, 
whose name is familiar to all those who have been engaged 
in railway works, and who is unquestionably a good 
authority on any subject in general connected with railway 
construction, and especially with one falling within his 
own jurisdiction—has asserted that the reconstruction of the 
tunnel is not necessary, and that the requisite repairs can 
be effected at a moderate cost without interrupting the 
tratlic of the line. Be this as it may, we are content to 
accept the wo st, and suppose that the tunnel must be 
entirely reconstructed. Its dilapidation was occasioned— 
omitting, for the moment, the question of its proper or 
improper construction—by the continual action of heavy 
tropical rains. As an instance of the manner in which rain 
falls in the Brazils, it may be stated that in the vicinity of 
San Francisco in the year 1861, in the month of January, 
nearly eight inches fell in twenty-four hours, four of which 
fell in the short space of six hours, The point at issue, 
and which will either justify or condemn the conduct of 
the shareholders towards Mr, Vignolles, is simply this:— 
Is the present dilapidated state of the tunnel occasioned 
by causes which may be fairly considered beyond the con- 
trol of an engineer, or is it due to causes which he might 
have prevented or counteracted? The shareholders have 
already determined the matter, and publicly asserted their 
belief in the latter cause; but, fortunately, their belief will 
not induce the public who have not any shares in the 
Bahia line, or the profession, to come to the same conclu- 
sion on a subject affecting the reputation of an engineer 
of the préstige, ability, and position of Mr. Vignolles. 

Before the shareholders indulged in even a suspicion of 
attributing the failure of their tunnel to the fault of their 
engineer, much less allowed themselves to attack him at a 
moment when his absence deprived him of the opportunity 
of instantaneously refuting the charges brought against 
him by men who could not know much of engineering 
science, they should have been perfectly sure that they 
could prove one of two charges against him; either want 
of competency or want of fidelity to the interests of the 
company. The idea of connecting the term incompetency 
with the name of an engineer of “European reputation,” 
as Mr. Vignolles is justly termed in Mr. Watson's letter, is 
simply absurd. Imputations of a similar nature are best 
replied to by not replying at all. For the benefit of our 
readers who may not be acquainted with the high position 
occupied by Mr. Vignolles in the estimation of his profes- 
sional conjréres we may state that he is regarded as one of 
the “fathers” of modern engineering. Not contented, as 
many are, with merely effectually carrying out the works 
entrusted to his charge, he has done as much, if not more, 
than any other professional man in disseminating and 





placing within the reach of others less fortunate than 





himself the knowledge and information acquired by him 
in the execution of his various works. It is rather 
amusing to hear of Mr. Vignolles being accused of not 
knowing how to construct a tunnel when, more than 
twenty years ago, he constructed one in England with a 
length of three miles, and “formation level” upwards of 
600ft. below the surface or summit of the hill, thus con- 
stituting one of the longest tunnels in Great Britain. 
Five shafts were opened in it, at about half a mile from 
each other. Whilst these were in p the drift-ways 
were carried on from each side or face of the mountain. 
On proving the levels and range of the tunnel at the 
meeting of the drift-ways, driven in opposite directions, 
the error or difference in the former case was within an 
inch, and in the latter within two inches. We should not 
have mentioned these unimportant details but that 
they are so peculiarly apropos to the question under con- 
sideration. 

It is possible that a rare instance may occur when an 
engineer, not from want of competency, may perhaps not 
“do his very best” for the interests of those availing 
themselves of his services, The work may be of a very 
trifling character, may be unremunerative to him, and there 
may be wanting that stimulus which everyone requires to 
put them on their mettle. Owing to these and many other 
circumstances, it might occur once in a lifetime that not 
only an engineer but any professional man might, not 
exactly fail, but be a little negligent in his duty towards 
those employing him. Unluckily for the shareholders who 
made so virulent an assault upon their engineer-in-chief, 
he cannot be sispected of even this partial dereliction of 
duty. Mr. Vignolles is asserted to be the largest share- 
holder on the company’s register, and, therefore, judging 
from a purely selfish point of view, there is the best pos- 
sible reason for knowing that he was faithful to the 
interests of the company, inasmuch as by so doing he was 
thereby faithful to his own. We do not ourselves for a 
moment suppose that the latter consideration ever entered 
into the thoughts of Mr. Vignolles when he designed and 
organised the works on the Bahia Railway. Having sur- 
veyed the country through which the line was to run, he 
laid it out to the best of his professional skill and judg- 
ment, qualities which, by virtue of his great engineering 
experience, he possessed to a most efficient degree, and 
proved his own confidence in the results of his anticipa- 
tions by becoming a heavy shareholder in the undertaking. 
We have our own views respecting the advisability, as a 
rule, of either a contractor or an engineer becoming a 
shareholder in the undertaking with which they are con- 
cerned in another and a very different sense, but as they 
do not bear upon the present subject we shall reserve them 
for another and more seasonable occasion. Leaving out of 
consideration the question where the fault, if any, lay, it ap- 

ars to usa very precipitate and premature course on the part 
of the shareholders to demand the resignation of their engi- 
neer because their tunnel fell in, Tunnels fall in; bridges and 
roofs fall down and sacrifice human life also ; reservoirs 
burst ; trains get off the rails, run over embankments, 
tumble into rivers and streams nearly every day in the week, 
but we do not hear that the engineer or the locomotive 
superintendent is accused of being the cause of these 
catastrophes. Still less do we hear that he is judged and 
condemned without having an opportunity of defending 
himself. Mr. Vignolles is an equal, and, very probably 
in comparison with a great many of his accusers, a far 
greater sufferer by the failure of the Pojuca tunnel than 
any oneelse. The shareholders surely cannot stultify them- 
selves to such an extent as to believe that any man would 
willingly ruin his own interests when he could have done 
otherwise; and yet what other supposition is tenable after 
the condemnation they have expressed of their engineer? To 
a man of Mr. Viguolles’ standing and reputation it matters 
very little what opinion a portion of the shareholders of 
the Bahia and San Francisco line may entertain as regards 
his professional attainments, but it would not be so trifling 
a matter to every engineer. Toa younger and less ex- 
perienced man the consequences might be very serious, 
and the effect upon his professional prospects exceedingly 
injurious. In the cause of truth and merit we trust that 
a resolution passed by an assembly of disappointed share- 
holders would not ultimately atfect the prospects of a 
clever and competent engineer; but those who hold, as it 
were, the lives of others in their hands, should remember 
that it is a very easy matter to raise a doubt or to throw 
a stone, but a very difficult one to remove it, or to heal the 
wound inflicted. 

SEWAGE CONFERENCE AT LEAMINGTON. 

Last week a congress was convened at Leamington for 
the purpose of discussing, in all its bearings, what may be 
regarded as the great sanitary question of the day, namely, 
the disposal of town sewage. 

The main object of selecting Leamington as the place of 
meeting had its foundation in the fact that the authorities 
in that place have experienced more than ordinary diffi- 
culty in disinfecting and getting rid of their sewage. 
Several processes of purification have been tried without 
success, and at last the pollution of their river became so 
intolerable that heavy legal damages were laid against 
them. The object of convening the meeting would 
appear to be for the purpose of establishing that there is 
no system of treating sewage known that is not defective, 
and that, as a reasonable deduction, the local authorities 
should be held excused for allowing the existence of a 
nuisance. This appears, however, to have failed, for puri- 
fication by irrigation was incontestibly proved to be com- 
pletely successful in certain places, and would probably prove 
equally so at Leamington. This much valuable information 
was elicited in the two days’ session of the congress, and 
several gentlemen of ability and experience read papers 
bearing on the different systems for disposing of sewage. 
It is to be regretted that the meeting closed without any 
practical result, the final resolution being that “the con- 
“ gress considers that no one system can be laid down 
“ which will be suited to all towns.” This much any one 
might have inferred without the assembly of a congress, 
for, as a matter of fact, there are not two towns 
in the United Kingdom that are perfectly analagous in 
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ysical position, arrangement, or climate ; and consequently 
el plan can be laid down as essentially the most 
scientific and tical for disposing of the excreta and 
refuse of the inhabitants. The proceedings opened by Mr. 
Menzies reading a paper on what he denominates the 
Separation System, or the disposal of the sewage and rain- 
fall by separate systems of i . This satuees, 
although not an engineer by profession, has for long hel 
strong views on this subject, and has not failed to urge 
them on the public to a degree proportionate to his personal 
convictions. His desire to remodel our most perfect 
systems of town conservancy, however laudable it may be, 
is not altogether unalloyed with the element of self-suffi- 
ciency; and assailing as he does in his publication men of 
repute like Messrs. Rawlinson, Bazelgette, and Latham, he 
fairly lays himself open to professional criticism. Instead 
of dwelling upon the paper read before the congress, which 
does not depart widely from what Mr. Menzies has already 
presented to the public in print, we propose to glance at a 
few of the statements and deductions that he relies upon 
to support his own views as set forth in a pamphlet lately 
published. 

In deprecating, from a sanitary point, the ordinary 
system of town drainage which provides for the sewage 
and rainwater by a single system of drains, objection 1s 
taken under three heads: first, that all reliance upon rain- 
fall flushing of sewers “should be taken out of men’s 
“minds;” secondly, that the rain-water pipes, as ven- 
tilators, are worthless, and should be discarded; and, 
thirdly, that the rushing of great floods of rainfall through 
the drains is a serious risk, inasmuch as it drives the foul 
air, by the pressure exercised, through the traps into the 
living rooms. 

The first objection, or “deduction from the evidence 
“ given before the Rivers’ Commissioners,” is simply an 
affirmation ; it is a grand general inference supposed to be 
deduced from the evidence, and is in substance what is 
sought to be proved by the third objection. The second 
objection is one admitted by every competent engineer, 
and has long since been understood in Croydon, the place 
specially alluded to. The final objection to allowing the 
surface drainage to pass into the sewers, if it means any- 
thing, implies that drains intended to carry the rain water, 
as well as the sewage of the houses, should be properly 
ventilated and trapped—a proposition that appears to carry 
its conclusion in the enunciation. Great stress is laid 
upon the assumption that the surface water carries down 
with it, despite all arrangements to arrest it, large accumu- 
lations of sand, which lodge in the sewers, cause impass- 
able obstructions, and terminate in the most disastrous 
results. This defect the author of the pamphlet before us, 
and of the paper read at Leamington, asserts to apply to 
Croydon, but it so happens that when obstructions have 
occurred in the drains they were not caused by deposits of 
sand brought in by the surface water, but arose from some 
defective construction in the older sewers of the town, 
which are of course not as well designed for their purpose 
as they would be in the present state of our knowledge. 

Our space does not admit of entering more fully into 
Mr. Menzies’ views on the questions of sewerage and 
sewage utilisation ; we are reluctantly compelled to post- 
pone their further consideration, and shall only allude to a 
few discrepancies with our experience in the matter. The 
statement may possibly be correct. that, under certain cir- 
cumstances, the sewage of a town amounts to 200 gallons 
per head of the population ; if such really is the fact, we 
must confess to having learned something by the perusal 
of Mr. Menzies’ book; but when he shows that, on a 
certain “twelve days in 1863, the sewage of London must 
“have been detected to the amount of 1,000 gallons per 
“head of the population,” we are really harassed with 
doubts as to whether we have derived even so much in- 
struction as we had felicitated ourselves upon. 

A paper contributed by Mr. Latham on the system of 
utilizing sewage as practised in Croydon, presented the 
subject in its most practical form to the meeting. Mr. 
Latham came prepared with a mass of facts, incontrovertible 
and conclusive, and detailed the system carried out under 
his guidance from the commencement to the conclusion, 
showing with what success the utilization system may be 
applied when carefully and scientifically conducted. At 
Croydon there are 330 acres under sewage irrigation, 
yielding a large pecuniary return to the Local Board of 
Health, and furthermore deodorising and disinfecting in 
the most satisfactory manner the sewage product of about 
50,000 inhabitants. Before being admitted to the land the 
sewage is subjected to filtration, in order to arrest the 
solid matter, which consists for the most part of excreta, 
and which, contrary to a somewhat general opinion, is 
found to be injurious rather than beneficial to the crops. 
Having passed over the land, which the sewage does in 
about tive hours, it runs away no longer in the least 
degree offensive, but completely deodorized and purified, 
and in fact containing considerably less organic matter 
than much of the drinking water supplied by the water 
companies for consumption in the metropolis. 

The Croydon works are, in fact, too well known to need 
any comment. , They have already established a reputation, 
as proving beyond a doubt that the utilisation system, 
according to our present knowledge, is the most successful, 
as well as the most economical, mode of dealing with town 
sewage, and, after all objections, is fouad productive of 
the most satisfactory results. When the process has 
turned out a failure, either in a scientific or pecuniary 
sense, the want of success has been almost invariably 
attributable to some defect in the arrangement of the 
works. 

What may be regarded as the feature of interest in the 
deliberations of the Sewage Congress is the system of 
earth closets proposed by Dr. Hawksley as alternative to 
water-closets. He has argued his case, it must be admitted, 
with some ability, and when fair allowance is made for 
the prejudice that a man may be led into by the force of a 
hobby, there will still be some merit in the plan proposed 
by Dr. Hawksley for deodorising solid excreta, 
the worthy author of the paper did not confine himself 
to facts bearing on the question directly at issue instead of 





occupying the time of the meeting with a mass of irre- 
ional salihenslode Unsnmiads tae the sake of the 
closet interest. 

We were favoured with the description of the doctor's 
feelings and his horror on encountering what we should 
have thought medical men are well used to—to wit, 
a bad smell—and were also told a great many facts relating 
to the production and spread of disease from the contami- 
nation of drinking water; and were reminded, besides, of a 
variety of other matters relating to the fitness of earth 
for the D ak ured of deodorisation, 

Dr. Hawksley’s arguments are directed less against the 
systems of sewerage in general use, than towards the 
adoption of the earth closet or dry conservancy systent. 
He dwells upon the admittedly objectionable practice of 
allowing the sewage of towns to pass into and contaminate 
the wells and streams of water from which we 
should and frequently do derive all that we require for 
domestic use. The grand stand-point, however, of the 
author of the paper, and of other oro Si to the system 
of conveying refuse matter through drains, is that sewers 
when defectively designed or constructed are found ineffec- 
tive for their purpose. This line of argument he pursues 
in company with Mr. Menzies, the only difference being in 
detail. The last-named gentleman objects to sewers that 
are liable to become choked through faulty construction, 
whilst Mr. Hawksley considers that ill-ventilated drains 
are not the thing. Neither gentleman, so far as we have 
been able to discover, offers a single substantial objection 
to a scientifically designed system of town i in 
which every provision 1s made for the utilisation of the 
sewage, the flushing and the ventilation of the drains. 

The earth-closet system, as proposed, is neither more nor 
less than the substitution of ordinary dry clay for water 
as a vehicle for the reception and removal of that portion 
of our sewage that, under the present system, is carried 
down through the closets and away by drains to Crossness 
and Barking Creek. It is based upon one point that we 
are prepared to concede, and that is, the efficacy of certain 
kinds of clay to deodorise for a time the solid excrement 
of animals: were the fact not of itself sufficiently evident, 
the habits of certain of the carnivora, for example our 
domestic cats, would furnish us with presumptive evidence 
of the fact. We are all aware, from certain of their pro- 
pensities, that these animals are not affected by excessive 
delicacy, and, therefore, are left to conclude that nature 
has provided them with the instinct to apply the earth pro- 
cess in making their necessary arrangements, solely for the 
purpose of deodorisation. arth undoubtedly 
the power of deodorising, but we cannot, without hesita- 
tion, accept Dr. Hawksley’s theory of the process. He says, 
“There is nothing else in nature that can fulfil these re- 
“quirements. Charcoal is the nearest to it, but earth is 
“ull of charcoal, and does all it can do, but much more 
“ besides.” This is a statement unsupported by scientific 
fact; we know that some rocks, coal, shale, &c., contain 
a large percentage of carbon, but, as a matter of fact, 
ordinary clay, such as would generally be available for 
deodorisation, contains no free carbon at all, or only a mere 
trace. Carbonates there are, sometimes in abundance, but 
in the combined state carbon has no appreciable power of 
deodorisation; and to whatever property the deodorising 
power of earth may be due, it is pretty certain that char- 
coal has nothing to do with the process. The probability 
is that the absorptive power of dry earth is what deprives 
solid excretions of their offensiveness, and if powdered 
chalk or pipe-clay—neither of which contains any carbon 
—were used instead of ordinary clay, the chances are the 
result would be the same. 

An essential in Dr. Hawksley’s plan is the separation of 
the solid from the liquid excreta, The former he would 
dry and utilise as British guano, and the latter he would 
allow to pass away through a system of drains; in fact, 
such as any engineer would design for the sewerage of 
a town. Several different modes of preserving the 
solid matter are su d, but the doctor prefers the 
use of pails to any other method. His “own belief is 
“that for a crowded town, where there is little convenience 
“ for the storage and drying of such material, and for the 
“ storage of the earth required in its preparation, that removal 
“twice or thrice a week, or, if necessary, every day except- 
“ ing Sunday, would be best.” The author next proceeds 
to show the financial advantages of his scheme ; he esti- 
mates the solid and liquid excreta of each individual at 
14s, per annum, which he goes on to show would yield, 
after every deduction for collection, &c., a handsome return, 
in fact £371,750, to pay for enterprise, management, &c, 
The practical deductions from the whole paper, admitting 
all the advantages of the earth-closet system, are that only 
a part of all the sewage is utilised. All the refuse water 
from the kitchens and other sources, sometimes containing 
large quantities of organic matter in solution and in sus- 
pension,-is to be allowed to flow away and be lost, and, 
what is worse, pollute our rivers almost. as effectually as 
evel. 

Dr. Hawksley states what we cannot help being sur- 
prised at, that 21b. of earth will be sufficient to deodorize 
the whole liquid excreta of an adult. This is a matter that 
can only be arrived at by experiment, but at the first con- 
sideration it is difficult to believe. 


From the reception given to the earth-closet system at 
Leamington there is not much ground to perdict favour- 
ably of its introduction generally, Possibly it may prove 
applicable to the requirements of houses far detached 
from towns and unprovided with sewers, and in such 
situations only under the most rigorous inspection. For 
large towns the system is obviously too impracticable ever 
to be adopted. Even if earth-closets ever should come 
into use a complete system of drainage would still be 
necessary, and it is far from probable that local autho- 
rities would ever sanction the expense of the mixed 
system. 





THERE has been-a large increase this year in the export of rail- 
road iron and steam engines to foreign countries, especially the 





FOREIGN NOTES. 


Tan Rploay Ges. Comgony hes decternl 0 deldend sf 15 per 
cen: 


THE discovery of coal is reported at Port Lincoln, South Aus- 
THE new town hall at Port Adelaide was opened on the 29th 
August. 


gh eee «tte is to be built over Molyneaux river, to cost 

A PROPOSITION is under consideration to light the city of Ade- 
laide with gas. 

THERE are 11,000 machines used in mining in Victoria, of 
the value of £1,500,000. = 

THE number of different manufactories, works, &c., in the 
colony of Victoria, is nearly 700, 

THE stove which still warms the hall of the capitol at Richmond 
was brought from England in 1770. 

THE United States Arsenal at Augusta, Maine, now contains 
over 3,000,000 dols. worth of military stores. 

THE Cambroona, one of the steamers emmloyed on the river 
Murray, Australia, sank on her last voyage, near Echuca. 

Tur exhibition building in which the intercolonial show was to 
be held was to be opened at Melbourne on the 16th October. 

Tue interior of New Zealand is being opened rapidly by railway 
ee At Nelson a railway to the west coast L spoken 
of. 

A CABLE has been laid across Coot’s Strait, New Zealand, but, 
unfortunately, proved about three miles too short, rendering a 
splice necessary. 

A NEW discovery of copper has been made at Queenbey, in New 
South Wales. A valuable copper mine has also been discovered in 
New Caledonia, 

Art Buenos Ayres the Western Railway to Chivileoy was inau- 
gurated by the governor on the llth September. The Southern 
Railway was doing well. 

THE Canadian Government has ordered from the Providence Tool 
Company 5,000 stand of Peabody’s arms for the use of the riflemen 
of the Canadian volunteers. 

A RatLtway from Lahore to Peshawur has been projected, and 
which the Punjab authorities have strongly recommended the 
Supreme Government to sanction. 


THE exports of copper ore from one mine, the Moonta, in South 
Australia, in July, were 2,200 tons. A splendid lode of bismuth 
has been discovered in South Australia, 

Tue Government paddle steamer, Gundogan, was wrecked at 
Patia, New Zealand, in June last. She drifted on to the bar, 
broke in two pieces, and was a complete wreck. 


Tue total exports of gold from the province of Otago, from the 
first discovery in 1861 to the end of 1865, was 1,875,053 oz, This 
year, up to the 14th July, 90,635 oz. had been shipped. 


Tue Albion Coal Company, of Picton, Nova Scotia, intend to 
send a section and column of pure coal, 32ft. in length by 3ft. in 
thickness, to the Paris Exhibition, as they did to London and 
Dublin. 

A very fine lode of graphite, 8ft. wide, yielding fully 40 per 
cent.’of commercial plumbago, by simply crushing and washing, has 

discovered in the Murninnie mine, South Australia, which 
now also furnishes bismuth. 

THE tobacco factory at Seville, Spain, is probably by far the 
largest establishment of its kind in the world, measuring 62ft. in 
length by 524ft. in breadth, and employing 4000 women upstairs, 
exclusive of the male labourers below. 

Ar Port Elizabeth, in the Cape Colony, the survey for the pro- 
posed line of railway to Virtenhoge had been completed, and the 
Government were to be applied to for a guarantee of six per cent. 
upon a capital not to exceed £150,000, ‘ 

A PROPOSAL has been made to construct a telegraph from 
Guadur, on the Mekran coast, to Bunder Abba, and thence to 
Ispahan, there to join the Indo-Persian telegraph, and serve as an 
additional line in case of accidents to the present line, 

A FORTY-FIVE ounce nugget was found in Thompson’s Lead, at 
Forbes, New South Wales, on the 20th August. New gold fields 
opened at Oban, near Armidale, were said to be richly auriferous, 

‘he new Gold Fields Bill will, it is anticipated, have a beneficial 
effect upon the mining interests; it provides for the lease of 
auriferous lands in tracts of fifty acres, for a period not exceeding 
fifteen years, at a rent of £2 per acre. 

Tue following resolution has been carried in the Tasmania 
Legislature :—‘* That, for the purpose of promoting the establish. 
ment of telegraphic communication between Tasmania and the 
continent of Australia, it is desirable that the Government of 
Tasmania be authorised to guarantee to any persons willing to 
construct and lay a submarine cable across Bass’ Straits an annual 
rate of not more than six per cent. on the cost of such works.” 


Tue Australian Paper Company, the first of the kind esta- 
blished at the anti , expected to get into work by the end of 
the year. The establishment is situated on the western bank of 
George’s river, New South Wales, about a quarter of a mile from 
the Liverpool railway station. The machinery, which had arrived 
in good order, was made by Messrs. J. Bertram and Son, of Edin- 
burgh. Mr. Bryce is the resident engineer. The cost of the plant 
of machinery, including labour, freight, &c., was nearly £10,000. 

RocKHAMPTON, in Queensland, was much excited by develop- 
ment of the ile Creek diggi Many of the navvies die. 
charged from the railway works have turned their attention to 
gold digging, and two shiploads of old Victorian miners have 
started for the spot; their arrival is anxiously looked for, as from 
their experience it will soon be seen whether the valie of these 
fields is over estimated; being only eighteen miles from Rockhamp- 
ton, all the supplies of the miners, some 1,300, are drawn direct 
from that town, the rapid rise of which will thus be certain should 
the anticipated richness of the fields be confirmed. 


ENGINEERING PROGRESS IN QUEENSLAND.--The Brisbane Water- 
works, Queensland, was, by the | advices, nearly completed. 
The dam was ed, and the pipes in the town were nearly all 
laid. The river Brisbane was being much improved under the de- 
partment of the engineer of harbours and rivers. The works at the 
Swinton Mill Rocks were completed, and the new channel is a 
very satisfactory one. It had been determined to form a depdt on 
the left bank of the river at this p for the plant and material 
on the whole length of the river. The Cleveland jetty, in the 
same town, hago boon cumeateted, and is ee et oe ee 

ess. It ’ in length, e extreme 
Se aa of from Aft. to Gft, at low water, The 


, 

constructed as to be i ab ong mane See 8 
comparatively trifling expenditure. It is probable, however, that 
neanie me pe for extending the jetty to a greater 

water for some time to come. The ironwork for one of the most 
im t works in the town—the Brisbane Bridge—having arrived 
out, the of the huge cylinders had been sunk to its permanent 
depth of 13ft.. The Pertakis engine used for removing the water 
was made Messrs. Ruston and Proctor, of Lincoln. It is a 
double cyli 10-horse power affair, working up to a pressure of 
60 Ib., the action being horizontal. It: works at an 

sisty sovetations tothe slants, aed the Sas cal 
turned at an average revolutions per through 
two din. pipes a volume of ‘water equal to about 10,000 gallons pe 


minute, 


; 





342 


THE ENGINEER. 





Noy. 2, 1866. 





PARIS EXHIBITION, 1867. 


Tue time is now arriving when the progress of the works of 
the Great Exhibition becomes a matter of deep interest. 
course those who know least about the business are confident in 
their anticipations as to the building and pare not being ready 
in time ; but there is not, as far as we can judge from expe- 
rience and careful examination, the slightest reason for doubt 
on that head. There is no doubt that the time will be not a 
day too long for the completion of the vast details of the com- 
prehensive plan of the great undertaking, but the several por- 
tions will go on simultaneously, and the only question that 
deserves consideration is whether the building will be ready 
sufficiently soon to allow the exhibitors, as well as the various 
commissions, to complete their fittings and arrangements. 

From what we have ourselves seen of this as well as of past 
Exhibition buildings, we have no hesitation in saying that the 
answer to that question must be in the affirmative. The whole 
of the principal frame-work of the building has been completed 
for some time ; the great machinery and processes court which 
forms the outer zone of the building is proceeding rapidly 
towards completion ; the greater portion of the roof is covered 
in ; the frames of the 200 triple windows, which form the cleres- 
tory on each side of this immense court or nave, are being 
rapidly got into place; the lower portion of the outer side, all 
beneath the clerestory, is being filled in with masonry between 
the great wrought iron pillars ; and the smaller range of pillars 
which will form the exterior ring of cafés, restaurants, &c., with 
their lattice girders, the outer ends of which form the roof of the 
great verandah or marquise looking on the park, are all under 
hand and proceeding rapidly. Proceeding towards the centre of 
the building we come first to the three intermediate galleries, 
which are to contain raw materials and all the products of the 
ordinary arts: these may be said to be finished ; the glazing of 
the roof, the insertion of the louvre boarding, and the painting 
are all proceeding fast. Again, further towards the centre, we 
arrive at the double zone of galleries devoted to the fine arts 
and their applications, and the history of labour or retrospective 
exhibition; these also are all but finished—most of the roofs 
glazed, many of the walls plastered, and some of the floors 
already laid in cement. Within this double circle of masonry 
again is the central garden, with its surrounding marquise ; the 
iron framing of this inner verandah has been up some time, and 
the whole is nearly completed, including the painting and orna- 
mentation. And here it may be mentioned that the colour 
adopted for the whole building is a bright chocolate picked out 
with gold and enlivened with a small amount of colour ; the 
facia of the inner marquise, for instance, is decorated with rose 
and other ornaments, which are painted and gilt, and tell well 
on the chocolate ground. 

In the grounds, or parce, there is great activity. Amongst the 
buildings completed or rapidly approaching completion are a 
beautiful Eastern pavilion for the Emperor ; three buildings to 
contain the wonders of ancient and modern Egypt, erected by 
the order of the Viceroy ; a model Gothic church for the exhi- 
bition of church decoration and ecclesiastical objects of all kinds 
by French artists and manufacturers ; a very large building for 
the accommedation of the juries, and another large building 
for a club-house ; but we must reserve further mention of these 
for another time. For the more general purposes of the Exhi- 
bition we must mention particularly two buildings erected in 
the park by the Belgian commission, which found the space 
allotted to it within the building insufficient for its purposes. 
These consist of a large rotunda, about 100ft. in diameter, 
curiously constructed in wood, for the exhibition of railway 
plant, locomotives, and other matters connected with the iron 
trade and engineering ; and of a fine-art gallery, a double square, 
of about 100ft. by 50ft., divided by a central wall into two galle- 
ries lighted from above. 

The shafts and houses for the motive power begin to form 
very pretty objects inrthe garden ; these will be twelve in num- 
ber, situated in a ring at equal distances around the building, 
and about 80ft. or 90ft. from its circumference: they are built 
in various coloured bricks, and form very pleasing objects. You 
are aware that the supply of steam or other motive power has 
been entrusted by tender to twelve exhibitors, each of whom 
will thus have his driving machinery, boilers, furnaces, and 
accessories in a separate building. The following is a list of the 
firms and persons who have undertaken this service :—Messrs. 
Thomas and Powel, of Rouen; Le Gavrian et fils, of Moulins- 
Lille ; Lecouteux, of Paris ; Chevalier et Duvergier, of Lyons ; 
Quillacg, of Anzin; Baron de Bussiere and M. Mesmer, pre- 
sident and director of the works at Graffenstaden ; Boyer, of 
Lille ; Scott, of Rouen, with M. Sager, engineer ; and Madame 
de Coster, of Paris. 

The mechanical and scientific classes on the French side will 
be well filled, and a large portion of the list are definitely settled. 
Thus we find, in Class 9, photography and photographic appa- 
ratus, 165 exhibitors; in Class 21, goldsmiths’ work, thirty ex- 
hibitors; in Class 22, artistic bronzes and castings in iron, and 
repoussé work, 100 exhibitors. One of these exhibitors, M. Oudry, 
who bronzes the great fountains, rostral columns and candelabra 
of the Place de la Concorde, and other parts of Paris, by the 
electro-galvanic process, will have his exhibit on a large scale in 
the garden. One of this gentleman's works, the reproduction, 
by the same means, of Trajan’s column, deserves special atten- 
tion; it is set up in sections in one of the rooms on the ground 
floor of the new portion of the Louvre, in the Place 
Napoleon III. 

In Class 53, machinery in general, there are 244 exhibitors ; 
in Class 54, tool making machinery, 111; in Class 57, materials 
and processes employed in the cutting out of garments, boots, 
shoes, and other wearing apparel, including, of course, military 
clothing, there are 52 exhibitors ; in Class 58, materials and pro- 
cesses employed in the fabrication of furniture and other matters 
of household use, 11 exhibitors; in Class 69, materials and pro- 
cesses employed in paper making, dyeing, andthe printing of fabrics, 
80 exhibitors ; in Class 60, machines, instruments, and ge 
employed in various arts, 55 exhibitors ; the processes shown by 
the well-known house of Lebrun, manufacturérs llery, will 
be exhibited in a special building in the pare; in 61, manu- 
facture of carriages, carts, and other vehicles, 105 exhibitors ; in 
Class 64, materials and processes of telegraphy, 41 exhibitors, 
including the administration of the Imperial Telegraphic lines ; 
and in Class 65, machines, instruments, and processes employed 
in civil engineering, public works, and architecture, there are no 
less than 387 exhibitors. Amongst the names in this important 
class are:—The State Quarrying Company of Angers; the 
Isthmus of Suez Company; the State Company of Chattemoux- 
en-Javron; the Asphalte Company ; the State Companies of 
Richolle, and of Corréze, and St. Gilbert; the Imperial 
Administration of Public Works; the Mineral Lighting 
Company of Allier; the company for working Coignet’s 


system of Bétons agglomérés, consolidated mortar, employed in 
the construction of the ventilating shafts and cellars of the Ex- 
hibition building ; and a larger number of the mogt important 
engineering firms in France, Considering the enormous amount 





of public work executed in France since her last great Exhibi- 


tion, this class ought, and doubtless will, present interest. 

The waterworks form a very important part of Exhibition 
programme: in the first place, there is the supply of water for 
the motive power; secondly, that of the lakes, which are of consi- 
derable extent ; and, thirdly, of the various cascades and foun- 
tains which will ornament the ground. In one of the further 
corners of the park a large lake is being formed in that portion 
of the grounds devoted to floriculture, arboriculture, and aqua- 
riums for sea and fresh-water fish; from this lake a small canal 
winds through the grounds, passing beneath the avenues and 
gravel walks, and being open in the flower beds and other parts ; 
this canal, which is finished, falls into a second lake at 
the opposite end of the grounds towards the river; this 
latter lake is of considerable. size, and is completely finished : 
at one end of it is a circular mass of rockwork, over 
which will fall a cascade, and upon it will be a light- 
house to exhibit the electrical light now in use in some 
places on the French coast. It is said that another lighthouse 

ill be erected in order to show the superiority of the electrical 
over that in general use. Behind this circular rockwork the 
surplus water will run, through a covered way, into the Seine. 
The supply of water for all the purposes referred to above is to 
be assured by the following arrangement :—On the summit of 
the high ground of the Trocodero, on the opposite side of the 
river to the Champ de Mars, will be a asin capable of contain- 
ing 4,000 cubic metres of water. T: + basin is situated more 
than 100ft. above the level of the Se.ae, and will be filled from 
the river by means of steam pumps; the water from the basin 
will be conveyed over the river to the Champ de Mars by 
means of pipes laid across the bridge of Jena; by this means 
a great head of water will always be at command. 








GALILEO’S INSTRUMENTS. 


1 We find in the Presse Scientifique et Industrielle the following 
interesting information :—About a year since, M. Boquillon, 
formerly librarian of the Conservatoire des Arts et Metiers of 
Paris, and who enjoyed a high reputation as expert in connec- 
tion with scientific questions before the French law courts, went 
to Italy commissioned to search the public libraries, museums, 
and ‘private collections of that country, for all the documents 
throwing any light upon the labours of the great astronomer 
and natural philosopher, Galileo. It is said that the many 
works and dissertations published respecting the life and experi- 
ments of the illustrious Tuscan abound in grave errors, and 
that M. Boquillon has been fortunate to find authentic materials 
for correcting these erzors. With the assistance of M. Mateucci, 
formerly Minister of Instruction in Italy, and M. Donati, the 
astronomer, M. Boquillon has had access to all the manuscripts 
of Galileo, and has been enabled to read, study, and compare 
them at his ease, and is now in a position to publish a complete 
work upon the subject. Some of the documents which will be 
embodied in this work are said never to have been made known 
to the scientific world. The museum called La Specola, in 
Florence, possesses a most precious and interesting collection of 
scientific relics, namely, the instruments which served for the 
experiments of Galileo and for those of the Academy del Cimento ; 
they are preserved in that portion of the museum which is 
known as the Tribune of Galileo, The greater portion of these 
instruments are composed of extremely thin transparent glass, 
and are said to be perfect marvels of the glass-blower’s art. The 
whole of these have been carefully photographed, under the 
direction of M. Boquillon, by two of the ablest photographers 
of Italy, and it is said that these interesting reproductions of the 
instruments which served for the famous experiments of Pisa 
will be shown at the Exhibition in Paris next year. It is hardly 
possible to imagine a more attractive series of pictures than these 
will present to the scientific world. 
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THE FRENCH INSTITUTE AND THE ATLANTIC 
TELEGRAPH. 


M. BaBtneT has not succeeded in inoculating his brother 
members of the French Institute with the same virus that runs 
in his own veins in connection with the greatest practical 
triumph of the day. M. Leonce de Lavergne, who presided the 
other day at the annual meeting of the five acadamies of the 
Institute, made a remarkable speech which terminated in the 
following manner. After referring to the immense amount of 
ingenuity expended on engines of war, and expressing the hope 
that conflicts would some day become so murderous that few 
would engage in them, M. Leonce de Lavergne said, “ At the very 
moment when that sanguinary struggle, which almost made one 
fear that the worst period of history was coming back again, an 
immense vessel, itself an instance of the daring attempts of 
modern genius, quitted the last port of our continent and went 
forth into the midst of the mists and tempests of the North Sea. 
Where went she ? The whole world knows now: she went to 
make another effort to do what had always before failed, and 
which seemed to defy human power. While the thunder of 
battle rolled over Europe a cable unwound itself in silence in 
the depths of the ocean, heretofore immeasurable but now known 
and sounded, and all at once a cry of triumph reached us across 
the immensity : the two worlds were united by the electric tele- 
graph! The indomitable perseverance of a powerful and wise 
nation had enabled it to accomplish this marvel; after having 
been at the commencement of the century the only asylum of 
liberty, England offers us again at the present time an example of 
fidelity to the pacific works of civilisation. 

“The Institute of France has a right to associate itself with 
this new victory over the elements: it cannot forget that one of 
its members, the illustrious Ampere, had a great share in the in- 
vention of the electric telegraph. When will the time come 
when the nations of the world will rival each other only in such 
works ? France cannot be a loser thereby, for she is still greater 
in intellect than in war, and it is our ideas far more than our 
arms that have carried the influence of our tongue and our acts 
throughout the whole civilised world.” 

Such sentiments as these are peculiarly in place when coming 
from the presidential chair of the great French conclave of 
literature, science, and art, and the independence of the speaker 
is a tribute to the age in which we live ; he does not forget his 
own country, he demands due honour for his countrymen, but 
he does not hesitate to do justice toa rival nation even when in 
doing so he differs from a large mass of his compatriots, and runs 
the risk of being thought by some to have sacrificed patriotism 
to Anglomania. M. Babinet had rendered recognition of the 
services of those who have succeeded in bridging the Atlantic a 
necessity for the honour of the French Institute, and the presi- 
dent of 1866 has worthily performed the duty. 








France ARMOUR PLaTzs,—(From our Correspondent.)~Some 
important orders for armour plates have been given by the French 
Minister of Marine to the Chatillon and Commentry Company. 





(From our Correspondent.) 

On the 1st January of next year the new Austrian steam boiler 

tions, lately published in No. 45 of the Rewhs Gesete-Blatt, 

come into operation. One of the chief alterations from the 
last ministerial decree of 1854 is that the thickness of the plates 
and the nature of the material are no longer determinately fixed. 
The size of the safety valves is also now left to the discretion of 
the boiler makers, but all boilers having more than 25 square feet 
of hea surface must be provided with -at least two safety 
valves, ery new boiler has to be tested before use to twice its 
working pressure by a government inspector. This test has to be 
Tepeated after any material alterations in the boiler; after any re- 
pairs by which more than 5 per cent. of the boiler surface hasbeen 
replaced; and when an old boiler has been removed to other works. 
Before the test can be made a written application must be for- 
warded to the Government ins’ r, containing a complete drawing 
of the boiler, and full parti as to the nature and thickness of 
the plates, the number and size of the safety valves, the greatest 
intended working pressure, &c. Should the test cause any 
bulging or op the plates the boiler will not be allowed to 
be used until it been repaired and has successfully stood 
another trial, After every test a certificate will be given .hy the 
Government inspector, containing an exact description of the steam 
boiler, and specifying the results of the trial, the dimensions of 
the safety valves and levers, the greatest working pressure and 
maximum load on the safety valve. The boilers are also subject to 
periodical examinations, not less than once a year, the results of 
which are to be noted by the Government inspector on the aboye- 
mentioned testing certificate. The fees for the testing and exami- 
nation are regulated by the size of the heating surface of the 
boiler.’ Thus, for boilers with less than 25 square feet heating 
surface the fees—or rather taxes—are five florins (about ten 
shillings) for the testing, and one florin per annum for the exami- 
nation. These fees are doubled for boilers having a heating surface 
of from 25 to 100 square feet, trebled for from 100 to 500 square 
feet, and quadrupled for all boilers having a heating surface of 
over 500 square feet. After the first testing has been coinpleted 
the safety valves are to be officially stamped, and the greatest 
working pressure allowed, expressed either in atmospheres or 
pounds, is to be marked in Tegible and durable characters on 
some part of the boiler easily seen. The steam boiler must also 
be provided with more than one of the best known means for 
indicating the height of the water, and the lowest water-line 
allowed must, in marine boilers, be at least Yin. above the sur- 
faces fired, and at least 4in. in other boilers. Of course this 
regulation does not apply where superheated steam is used. In 
conclusion, a regulation especially worth notice is that the person 
in charge of any steam boiler must be above eighteen years of 
age, of a sober and trustworthy character, and provided with a 
certificate to show that he has been for at least six months 
employed either in proper engine works or as assisting boiler- 
attendant. A very desirable result of this new system of constant 
inspection will, very a be the speedy formation of boiler 
assurance companies, like those in England. The official Vienna 
Gazette promises Government support te any company formed for 
this purpose. 

It is hoped here that in the Paris Exhibition of next year 
Austrian and German machinery generally will show ,to 
some advantage. The number of exhibitors of this class of 
manufacture will be no less than eight times what it was in 
1862 in London. Great progress has been made in Austria, espe- 
cially in the manufacture of agricultural machin At the 
a show here, in 1853, there was not a single specimen 
of this kind of Austrian manufacture exhibited. Now, however, 
nearly every kind of machinery except that for cotton spinning is 
made in this country. Not inconsiderable quantities of ma- 
chinery are even exported. The Staatsbahn Railway Company 
(the works of which are under the management of an Englishman, 
Mr. Haswell), exported, a couple of years ago, several locomotives 
to Spain, and eighty to Russia, and this year twenty-four have been 
delivered from the same works fora Prussian railway. The firm 
Sigl has in hand eighty locomotives for Russia, and has already 
delivered a considerable number for Schleswig-Holstein. Great 
progress has also been made in the production of hine tools. 
From Austria nothing of this kind worth mentioning was to be 
seen at the London Exhibition in 1862; but lately excellent ma- 
chinery of this class has not only been manufactured in Austria, 
but also sent to Russia. The firm of H. D. Schmidt has also 
exported to Egypt a number of presses to be used in the manufac- 
ture of sugar. An interesting object in the Austrian Exhibition 
of machinery will be the locomotive ‘‘ Steyerdorf,” which was 
exhibited in an unused state in London in 1862. This engine, 
which was constructed for very steep inclines and sharp curves, 
was, it will be recollected, considerably criticised on t of 
its many peculiarities, and many, especially English, engineers 
had strong doubts as to its practical utility. After five years’ 
protracted and severe working in drawing coal trains on the 
peculiarly difficult line from Orawicza to Steyerdorf, it is to be 
again exhibited in its now still uninjured and well-preserved state. 
By the way, a noticeable project, proceeding from influential 
quarters, for meeting certain expenses connected with the Paris 
Exhibition, and quite characteristic of this lottery-cursed Austria, 
will very probably be carried out. The idea consists in having a 
great lottery, with tickets at four shillings, in which 2,000 of the 
prizes will be free tickets to the Paris Exhibition and back, 
including all the expenses of a ten days’ stay there. 

A plan for curing one of the greatest evils of Vienna—the offen- 
sive and dangerous emanations from the sewers—is now being 
much talked about in this city. Although denominated here 
“Friedmann’s plan,” from having been first proposed to the 
Viennese Board of Works by an Austrian engineer of that 
name, it is simply the well-known plan of drawing the a 
from the sewers through peculiarly-constructed furnaces pro- 
vided with tall chimneys. To create this necessary draught only 
about twenty furnaces would be required for the whole of Vienna. 
By this means the sulphuretted-hydrogen and other combustible 
gases are destroyed, and the unconsumed injurious emanations 
being rendered specifically lighter by the heat, rise far above the 
town and are carried away. At the same time all the openings of 
the sewers are closed in such a way as to allow the entrance of 
drainage, &c., without permitting the escape of gaseous emana- 
tions. It is supposed that this plan applied to the whole of 
Vienna will only cost, at the utmost, £18,000, and could be com- 
pleted in a few weeks. 

According to recent statistics the length of railways completed 
in 1865 in Austria was 6,100 kilometres, in Prussia 5,900 kilo- 
metres, and in the rest of Germany 6,680 kilometres. The number 
of locomotives in use at the same time was in Austria 2,000, in 
Prussia 1,750, and in the rest of Germany 1,770. The corre- 
sponding numbers in England were 19,800 kilometres and 7,900 
locomotives. Whilst, therefore, the total length of railways in 
Austria, Prussia, and the rest of Germany was somewhat more 
than the entire length completed in England, the number of loco- 
motives in use was only about two-thirds. In fact, whereas the 
proportion of locomotives to length of line was in England one to 
2°5 kilometres, and in France one to 2°3 kilometres, in Austria it 
was only one to 3 kilometres; in Prussia one to 3°4 kilometres, 
and in the rest of Germany but one to 3°8 kilometres, 

Vienna, October 27th, 1866. 














Srvcg the year 1854 the public has been admitted to the courses 
of instruction at the Ecole des Ponts-et-Chaussees, Paris, the only 
formality being an application to the director. The session of this 
important engi school commences in November, and the 
subjects announced for the year 1866-67 are as follow :—Roads, 
bridges, railways, inland navigation, marine works, resistance of 


materials, steam engines, z , agricultural hydrau- 
GR aadtenaaotedetcnes. 
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NAPIER AND RANKINE’S PATENT RUDDERS. 


Mr. J. R. Naprer and Professor Rankine have recently patented 
a balanced rudder, which we illustrate in the annexed engravings. 

The invention consists in making the rudder of such a shape 
that when it is in the midship position it has its side surfaces at 
each point of its forward tangential, or as nearly as practi- 
cable tangential, to the streams of water driven obliquely aft by 
the screw, and that when it is in the same position it has its side 
surfaces at each point of the after edge standing in a fore-and-aft 
direction, or as nearly so as practicable, the side surfaces being 
fair and continuous Leoween the forward and after edges. 

This shape embodies two dis- 
tinct improvements, one of which 
may be used without the other. 
Thus the shaping of the side sur- 
faces tangentially to the streams 
of water driven obliquely aft may 
be employed alone, in which case 
it will not be confined to the for- 
ward edge of the rudder. The 
effect of this first modification is 
twofold ; on the one hand it 
avoids or diminishes the abrupt 
checking of the’transverse compo- 
nent of the motion of the water, 
which is produced by the ordinary 
form of rudder, with or without a 
rudder post, and is a cause of 
shocks to the vessel and machi- 
nery, and of waste of power; and, 
on the other hand, the modifica- 
tion improves the steering action 
.of the rudder by insuring that as 
soon as it is put over to an appre- 
ciable angle all parts of the 
streams of water driven obliquely 
aft by the screw shall begin to 
press on that side of the rudder 
towards which its after edge is 
put over, instead of some parts 
of those streams continuing to 
press on the contrary side of the 


ee 
i 
il i ah 
Mi 


Tae 


ii 
ci 


: el 


angle equal to the obliquity of the motion of those parts, as is the 
case with the ordinary rudder. 

The second portion of these improvements consists, as already 
indicated, in making the side surfaces of the rudder fair and con- 
tinuous from the forward edge to the after edge, shaped so as to 
stand fore and aft, or nearly so, causing portions of the surfaces to 
gradually deflect the streams of water or portions of them from 
oblique directions into a direction due aft, or nearly so, whilst 
the reaction upon the rudder of the water whose motion is so 
deflected produces an additional forward thrust, co-operating with 
the thrust of the screw in overcoming the resistance of the water 
to the motion of the vessel. 

The kind of rudder to which it is preferred to apply the inven- 
tion is that commonly called the balanced rudder, that is to say, a 
rudder without any rudder post or after stern post, aad havin; 
part of its side surfaces afore and part abaft the axis about whic 
it turns. Nevertheless, the invention may be applied to a rudder 
with a rudder post also, in which case the side surfaces of the 
rudder post are shaped so that they shall form continuations of 
the side surfaces of the rudder in its midship position. 

The system employed in designing a rudder of this kind is thus 
described by the patentees :—A side elevation of the proposed 
rudder is first drawn as in Fig. 1, showing its intended height and 
its breadth as projected on a vertical fore-and-aft plane, also the 
position of its axis of motion, also the rudder stock or rudder head, 
of a diameter sufficient to give the requisite strength, which is 
the same as in an ordinary rudder of the same dimensions. The 
rudder represented in Fig. 1 is a balanced rudder, but the same 
principle may be — to a rudder with a rudder post, the chief 
difference being in the position of the axis of motion. Across the 
elevation is drawn a straight line, 5, in the prolongation of the axis 
of the propeller a parallel to that straight line are drawn a 
series of other s t lines, such as 1, 2, 3, 4, 6,7, 8, 9, dividing 
the height of the rudder into convenientintervals. These straight 
lines mark the positions of horizontal sections of the rudder, to be 
afterwards drawn. 

The second step is to construct a geometrical diagram, such as 
that shown in Fig. 2, in order to determine the proper theoretical 
angles of obliquity of the forward edge of the proposed rudder at 
the several lines of horizontal section 1, 2, 3, &c., in Fig. 1. The 
following is the construction of that diagram:—Draw a straight 
line A, C, of any convenient length to represent the speed of 
advance of the screw through a solid. In that line take OC, B, to 
represent the real slip of the screw in the water, which real slip is 
computed as follows:—To the speed, if any, with which the 
particles of water immediately before being acted on by the screw 
are following in the wake of the vessel, add the apparent slip of 
the screw, being the excess of its speed of advance above the s 
of the vessel. If the apparent slip of the screw is negative, it is 
to be subtracted instead of being added. In the case of a proposed 
vessel the data required for the calculation just described are to be 
estimated from observations of the performances of similar vessels 
with similar screws. On C, B, asa diameter describe a semicircle; 
find the angles of obliquity of the after surfaces of the screw 
blades to a fore-and-aft line at the different distances from the axis 
of the propeller shaft, marked by the lines of section 1, 2, 3, &c., 
in Fig. 1, and through the point C draw a series of straight lines, 
making the same angles of obliquity with the line C, A, 
‘ and cutting the semicircle in a series of points such as those 
marked D 1 and 9, D 2 and 8, D3 and 7, D 4 and 6. From 
the series of points thus found draw straight lines to 
the point A. Then the angles made by those lines respectively 
with the line A, C, will be the theoretical angles of obliquity 
proper for the forward edge of the rudder at the points whose dis- 
tances from the axis of the propeller shaft are respectively the 
same with the distances taken in finding the angles of obliquity of 
the screw blades; in other words, let D denote any one of 
the points in the semicircle described on B, C, corresponding to 
those parts of the screw blades whose obliquity to a fore-and-aft 
line is D, C, A; then D, A, C, is the theoretical obliquity proper 
for those parts of the forward edge of the rudder which are at the 
same distance from the axis of the propeller shaft with the given 
parts of the screw blades. 


. In the case of an existing vessel and screw the theoretical angles 
of obliquity for different parts of the forward edge of the rudder 
— be determined experimentally in the absence of any rudder or 
rudder-post by immersing suitable instruments, resembling vanes, 
in the current of water driven aft by the screw, and observing the 
angles of obliquity at which they are placed by the water; and the 
—_ angles be ity ah for — vessels with similar screws. 

angles of obliquity shown in t adi coos ought to be adapted 
to the ratio which the slip of the screw bears to its speed of ad- 
vance in moderate weather and at the ordinary speed. When the 
vessel is steaming mst a head wind or a head sea, or is driven 
at an excessive s the slip will be pro ionally greater, and 
the angles shown by the diagram will no longer be precisely the 
theoretical angles corresponding to the increased slip, but they 
will still be sufficient to enable the rudder to realise, in a great 
measure, the advantages due to the invention. 

The diagram of obliquities having been completed, as in Fig. 2, 
the third step is to draw a series of horizontal sections of the pro- 
posed rudder at different distance from the axis of the propeller 
— In one sae - ee sections it is best to 
commence by drawing a skele ine of a] resenting th 
intended breadth of the rudder, ae ee ody the 








If the rudder is to embody the ' 


first toe, the peveation only, L. patie rag ag sd a 

t li proper obliqui: e proper 
side of another t line representing a fore-and-aft line. If 
the rudder is to em the second of the invention as well 
as the first, the skeleton line of horizontal section is a fair 
continuous line of — convenient (such, for example, as a 
circular arc), havi e tangent at its forward end inclined at the 
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proper angle of obliquity in the direction, and the tangent 
at its after end pointing right aft, The direction for the 
obliquity in either case is determined by ccnsliaing 

which side the ogpaing Sates of the screw drive the particles of 
water. Having drawn the skeleton line of a horizontal section, we 
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next mark in or near it, and at the intended distances from its 
forward and after ends, a point to represent the intended axis of 
motion of the rudder. The patentees then lay off across the 
skeleton like at the axis of the rudder, at the forward and after 
edges and at intermediate points, the thicknesses required for 
strength according to the ordinary rules for proportioning rudders, 
and connect the thicknesses laid off by means of a pair of fair con- 
tinuous lines to represent the horizontal sections of the two side 
surfaces of the rudder, taking care that those lines do not deviate 
from the theoretical figure marked by the skeleton line more than 
is necessary, in order to give sufficient strength. 

Fig- 3 shows, by way of example, a series of such horizontal sec- 
tions for the balanced rudder, shown in Fig. 1, the skeleton line of 
each being marked by dots, and the axis of the rudder by a cross 
and asmall circle. Horizontal section No. 5 is in the prolongation of 
the axis of the propeller shaft, and its skeleton line is a straight 
fore-and-aft line. The other horizontal sections have curved 
skeleton lines, so as to embody both parts of the invention. Had 
those skeleton lines been straight so as to embody the first part 
only of the invention, all the sections would have been nearly 
similar to No. 5, but at different angles of obliquity. Then if 
the rudder is made with its side surfaces fair and continuous verti- 
cally, and so as to coincide with the outline sections in Fig. 3 at 
their respective heights, as shown in Fig. 1, those surfaces 
will have the improved shape in which the invention consists. 
In a rudder with a rudder post the axis is near the forward end of 
each of the skeleton lines, and the rudder post is laid off on the 
horizontal section by prolonging the skeleton line forward to the 
forward side of the rudder — and by laying off the siding of 
the rudder post across it. If required, a thwartship view of the 
rudder, such as that shown in Fig 4, may be drawn by aid of the 
horizontal sections. Fig. 4 is a view from ahead of the forward 
edge of a balanced rudder adapted to a right-handed screw. The 
outline of the screw is marked by dotted lines, and the lines of 
horizontal section are numbered to correspond with those in 
Fig. 1, and with the sections in Fig. 3. The method of designing 
just described is that which is preferred by the patentees, but it 
may be varied in detail so long as the principles of our invention 
are adhered to. 





TRIAL OF THE ROUQUAYROL DIVING APPA- 
RATUS 


¥ The following letter from a valued French correspondent 
will be read with interest. The apparatus referred to has 
already been fully illustrated in Tue Encinegr for 


October 27th, 1865 :— 

Having read incredible accounts of the performances and capa- 
bilities of the new diving apparatus manufactured by Messrs. 
Rouquayrol and Denayrouze, I availed myself of M. Denayrouze’s 
courteous invitation to see it tested, and judge for myself. Expe- 
riments were made on Monday, 22nd, at No. 11, Rue Racine, in 
one of the reservoirs of the municipality. Only two visitors 
besides myself attended—M. Faliés and M. Lalanne. 

The coping of the reservoir is level with the first floor of the 
houses. On arriving I found M. Denayrouze on the landing, with 
his staff and gear. The staff consisted of M. Caron, the engineer; 
the foreman, or ‘“‘ maitre plongeur,” and two men to work the 
pump. The gear included, besides the pump, two lines of hose— 
in all about sixty fathoms—two regulators, and two diving dresses, 
with a bottle of water for the pump. 

The whole of the apparatus has been very accurately described 
in THE ENGINEER. The landing being only about 20ft. by 15ft., it 
will be seen that the apparatus does not take up much room. M. 
Denayrouze explained the working of the regulator while M. Caron 
was dressing to descend, the weather being too cold for diving 
without the dress. The regulator being understood, the assistants 

ut on M. Caron’s helmet, buckled on his regulator, and then 
fastened on his head and waist short chains of leaden weights, 
resembling strings of Strasbourg sausages; they also assisted him 
to get on the ladder. After he had been in the water a few 
minutes some trifling leaks were detected, which were soon 
stopped, M. Caron stating that he felt the air escaping, but that 
no water had introduced itself. He then went down again—the 
water is about five metres deep—and remained nearly one hour 
under water, cruising about in all directions and at all levels, 
although the pumping was interrupted two or three times. 

The facility with which he remained at various levels was very 
This is done by slowly inflating the dress until the 
ual to that of the 


remarkable. 
weight of the diving apparatus is exactly 
water displaced. To inflate the dress it is simply necessary to 
breathe into it, instead of expelling the air through the exhaust 
valve. When the diver has risen to the requisite height he ceases 
to inflate the dress and breathes as before, sending the air from his 
lw back into the regulator, where of it is mixed with the 
freah air and the rest is expelled thro the exhaust valve. 
When the diver wishes to descend again he opens a small brass 
cock in his helmet and lets a little air escape out of his dress. 

All this was explained by M. Denayrouze while M. Caron was in 
the reservoir. . Denayrouze further observed-—first, that the 
diver with the patent apparatus always ds and d d 
vertically with his feet under him, whereas with the old-fashioned 
gear he usually rises with his feet upwards; secondly, that the 
gear, ee it appears top-heavy, and really is so ashore, offers 
sufficient stability in the water, because the upper portion of the 








dress contains much more air than the lower portions, and 
places a far greater volume of water; thirdly, that the 
and expiration are at all times easy and regular, but that the 
spiration is greatly facilitated by throwing the head back, so as to 
accumulate the air in the front part of the helmet; fourthly, that 
when the diver has inflated his dress he can stick to the hull of 


of water, so that a great lifting power is obtained, and a diver 
having filled his dress with air can raise and carry in the water 
—— of stone which he could — —e sapere. h bie 

@ grotesque appearance of our friend as he rose wi 
swollen ene was commented on in various ways. One of the 
visitors thought he looked like a bear; I think he moved about 
like a fish, though, of course, not so fast. 

The following questions were made, and answered by M. 
Denayrouze :—Can a man jump into the water with the dress ?— 
Yes. How long can a diver remain under water?—Six hours 
easily. What is the price per hour for labour under water with 
the Rouquayrol apparatus?—In France 3f. What is the weight 
of the ordinary regulator?—Seven kilogrammes. If the diver 
should require to swim freely, not wearing the dress, must he not 
use a lighter sort of regulator ?~-No, the regulator is sufficien 
buoyant. The ordinary regulator contains seven litres of air, 
displaces about as much water—a little more. The weight of the 
displaced water being about seven kilogrammes (one kilogramme 
weighs one litre) is equal to that of the instrument. The air is 
compressed to ten atmospheres (150 Ib. per square inch), so that 
seventy litres of air at the ordi pressure can be obtained with- 
out renewing the supply. About fifteen litres are breathed at each 
inspiration. At this rate you can remain under water about five 
minutes without se the air pump. Is the dress or helmet 
used in summer ?— ly. 

When M. Caron returned to the ladder he was immediately un- 
dressed by the men, whose first care was t3 unscrew the glass of 
the helmet. He did not appear at all fatigued, and there were no 
signs of chafing or — a in any of the gear. ‘The valve of 
the regulator is very small—about the size of a gentleman's breast- 
pin; the air admitted through this valve is first filtered through a 
wire gauze. The inspiration and expiration are performed 
through the same tube. 

The “ pizzle-peg” is only used when diving without the dress. 
The fastenings are very simple; the helmet is secured by a single 
bolt; the exhaust valve is kept on the pipe by its own friction; so 
is the caoutchouc chamber at the top A the regulator. The glass 
of the helmet appeared to fall rather low over the face until im- 
mersed, when the lower portion, or chin, was supported by the 
water, and the glass was raised so that the centre was opposite the 
eyes. 

The whole apparatus is undoubtedly very convenient and handy 
at sea—“‘ marin,” as the French say. Nevertheless, I think there 
is room for improvement in some details. 

The diver has no means of ascertaining, except by signals from 
the shore, when the air is exhausted in the regulator. I suppose 
this desideratum could be attained by some sort of gauge. —_ 
when the diver is at work on a wreck the supply-pipe may foul, 
and then what is he todo? If he cuts it to free himself, will not 
the water enter the regulator ? 

A less important defect may be observed in the dress, the wrist- 
bands of which appear to be too thick or too hard, so that it is 
difficult to pull the arms out of the sleeves. 

Judging from Monday’s experience, and from previous trials, a 
rough estimate may be made of the amount of work that can be 
performed with the = -y~ apparatus, and of the number of 
men, &c., required. he applications of the apparatus are 
numerous :— 

1. In cleaning or repairing ships’ hulls on® gang => em- 
ployed, the ship bothe carrying but one air-pump. © gang 
consists of :—A. If for an hour or two: One foreman, ‘two divers, 
two men at the pump. B. If for six or seven hours: One fore- 
man, two divers, two men at the pumps, two at atime. M. Denay- 
rouze’s men are especially accustomed to this sort of work, and can 
repair the bearings of a screw-shaft, or patch up a leaky plate. 
The scraping of the hull is usually performed by sailors, or men 
having no special experience. 

2. To inspect or repair a lock gate a gang( A) of five men will be 
sufficient. The practice of the ponts et chaussées is, in repairing a 
lock gate, to close the lock by means of a temporary dam, called 
carrage a pontrelles, very convenient for small openings, say up to 
15ft., but not for large gates. To repair the culvert, apron, or 
foundations of a lock, the nautilus (described in THE ENGINEER) 
will be found more convenient than any other submarine ap- 
peratus, as you can use cement under the navtilus, and I do not 
think that divers can. 

3. The most important application of the diving apparatus 
occurs in the construction of jetties at sea, such as those of the 
new harbour of Marseilles, which are made of beton blocks. 

M. Rouquayrol’s invention was not known when the Joliette 
dock was built, or it would probably have been employed instead 
of the ordinary scaphandre, as made and supplied by Cabirol 
the same, I believe, or very nearly, as Heinke’s. 

The — paid to the contractors for setting concrete blocks a 
Marseilles was 3f. per cubic metre, the total price being 20f. 

In ordinary practice the duties of the divers are numerous, 
There are two to set, in one day, one block of about 15 cubic 
metres, or two blocks of about 74 cubic metres;* they signal to 
lower the block, they shift it with crowbars if not lowered exactly 
into its berth, loosen the shackles, signal to wind up the chain— 
they have too much to do. The stone should be brought to the 
site on a traveller, and so placed by means of endless screws or 
rackwork that the shackle shall plumb exactly the centre of the 
block’s berth; and the divers should not be obliged to move the 
block. I think that by using # proper travelling crane simul- 
taneously with the appareil Rouquayrol the price for setting 
blocks per cubic metre might be reduced to 2°75f., or perhaps less. 

A gang for submarine works, with improved machinery and 
diving gear, would be, about, as follows:—For one day and two 
blocks of 15 cubic metres, weighing about 30 tons each ;* time, 
9 hours, i¢., 44 before, and 44 after dinner; average depth, 4 
metres (not exceeding 9 metres); 1 foreman, 2 divers, 6 men at 
the pumps, working two at a time, serving also as attendants to 
the diver. 

The depth of foundations at sea seldom exceed ten metres below 
low water, corresponding to a pressure of one atmosphere, or 15 1b. 
per square inch. 

Contractors having important works to execute at sea will find 
it cheaper to buy the apparatus, and train half-a-dozen divers, 
than to hire the men and plant. In foreign stations a diver cannot 
be supplied for less than 25f. per day (£1), whereas native labour 
can be obtained for one-fourth or one-fifth of the amount.t 

4. For the sponge, coral, and — fisheries, and to raise sunken 
ships, the apparatus must be of exceptional power, as the dep 
in such cases, may be considerable. The four-barrel pump, a 
regulators of great capacity and strength become necessary. None 
but old divers are employed in such work, and they must descend 
very slowly. The pearl fishery is especially dangerous, owing to 
the sharks; to avoid them, the divers are enclosed in a net, and 
if the sharks come too rear, and threaten to tear it, they are 
enticed away by throwing bits of pork to them. : 

The following instructions are usually given to young divers : — 


* I will not answer for the accuracy of the figures in those two estimates, 
which have been made by calculation, and not from actual experiment. 

+ The price of beton blocks varies considerably. as may be supposed. At 
Marseilles, per cubic metre, 20f.; Toulon, Port Vendres, Cette, Narbonne, 
Alger, from 145f. to 20f.; works projected at Theodosia, about 33f.; works pro- 
jected at Odessa, about 50f. If any correspondent of THE ENGINEER will 
kindly inform me what is the price per cubic yard or foot of beton blocks at 
Dover, Alderney, or St. Catherine's Harbour (Jersey), I shall feel much 
obliged. 
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1926. JASPER HENRY SELWYN, Chequers-court, Tring, Hertfordshire, “‘ Im- 
ane in shaping metals and other ductile materials.”—-25th July, 


2187 WILLIAM EDWARD NEWTON, Chancery-lane, amg “ Improvements 
in breech-loading fire-arms.”—A communication from Thomas Jefferson 
Vail, Hartford, Connecticut, U.S.—25th August, 1866. 
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2400. ALEXANDER ROGER STARK ‘Wootwich, Kent, “ Improvements in the 
munonfacture of gas.”—18th , 1866. 

2409. JOHN PETER ROBINSON, Oxford-street, London, “ Improvements in 
jackets, capes, and other like garments for ladies.” —19th September, 1866. 

2410. GEORGE ASHWORTH, Manchester, and ELIJAH ASHWORTH, Droylsden, 
Lancashire, “ Improvements in ‘ portfolios’ or ‘cases’ for holding musical 
publications, eee, pepres, &c., and in binders to be used there- 
with.”—20th September, ' 

2470. GEORGE bea ypc van DERBURGH, New York, “ Improvements in the 

si ducti ~ artificial stone, cements, and other composi- 
tions.” math September 1866 

2517. HENRI ADRIEN BONNEVILLE. Porchester-terrace, Bayswater, Middle- 
sex, “ An improved apparatus for fitting garments.”—A communication from 
Silas Otis Brigham, San Francisco, California, U.S. 

2521. WILLIAM CLARK, Chancery-lane, London, ‘ Improvements in apparatus 
for steering vessels.”— A communication from Maurice Aron, Boulevart St. 
Martin. Paris.—29th September, 1866, 

2544, THOMAS WILSON, Birmi Mg in the fact 
and construction of breéch-loading fire-arms.”—3rd October, 1866, 

2553. EDWARD CASPER, Poultry, London, “ Improvements in apparatus for 
extinguishing fires."—A communication from Francois Carlier, Boulogne- 
on-Seine, France.—4th October, 1866. 

2575. ELISABETH LICHTENSTADT, Bermondsey-road, Surrey, ‘‘ Improvements 
in the arrangement and construction of lamps for burning volatile oils or 
spirits, and in the preparation of the materials for burning in such lamps.”— 
—A communication from Philip Lichtenstadt, New York, U.S. 

2577. SAMUEL LEATHER, Dalton, near Huddersfield, Yorkshire, “ Improve- 
ments in the manufacture of certain articles of dress or wearing apparel, 
such as coats, trousers, vests, jackets, mantles, cloaks, shirts, drawers, and 
similar articles.” 

2579. WILLIAM CLARK, Chancery-lane, London, ‘ Impr its in fastening: 
for purses, cigar cases, travelling bags, and other similar articles..—A com- 
munication from Joseph Schoenfeld, Boulevart St. Martin, Paris.—6th 
October, 1866. 

2581. ABRAHAM RIPLEY, West-square, Southwark, Surrey, “ Improvements in 
the construction of water meters, which improvements are also applicable to 
the measuring of liquids generally.” 

2583. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An 
improved tilt hammer.”—A communication from Philippe Tisserand, Fau- 
bourg St. Martin, Paris. 

2587. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ An improved 
mode of treating stale bread and biscuits with a view to restoring their 

—A ication from Charles Vitoux and Alfred Braconnier, 

















Paris. 

2591. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in steam engines.”—A communication from Alexander Damas Marye, Rue 
St. Sebastien, Paris. 

2593. GEORGE TOMLINSON BOUSFIELD, roe gre Park, Brixton, Surrey, 
“ Improvements in separating sulphar from soda w: ."—A communication 
from Panajota Wilhelm Hofmann, Dieuze, An wege October, 1866. 

2595. JOSEPH GREENING, Manch ts in folding fencing.” 

2599. WILLIAM EDWARD GEDGE, Wellington-street. Strand, London, “An 
improved funnel.”—A communication from Emile de Fages de Latour, Fau- 
bourg St. Martin, Paris. 

2601. MATTHEW MIRFIELD and JOHN SCOTT, Tong, near Bradford, Yorkshire, 

in hinery or apy for ig wool or other 
fibrous substances,” 

2603. JAMES CONLONG, Blackburn, L ments in preparing 
fibrous materials to be spun, parts of which are applicable to the warping 
pe or threads and other parts to the washing of yarns and textile 

2605, cm VICARS, sen., THOMAS VICARS, jun., and JAMES SMITH, Liver- 
pool, * in and licable to that class of furnace fire-grates on 
which the fuel is made to travel.” 

2607. THOMAS OUTRAM, Grutland, near Halifax, Yorkshire, “ Improvements 
in the manufacture of cast iron.” 

2611, CLAVERHOUSE ALFRED McCuRD, Featherstone-street, London, “Im- 
provements in sewing machines.” 

2613. GEORGE PITT, Birmingham, ‘‘Improvements in uniting and securing 
together or ornamenting certain parts of metal bedsteads and other roe 4 
—_— metal, and also in the formation of screens, grilles, and metal rail- 
ng. 

2615. EDWARD PEYTON, Birmingham, “ Improvements in the manufacture of 
printing rollers or cylinders.”—9th October, 1866. 

2619. MICHAEL MYERS, Wigmore-street, Cavendish-square, London, “ Im- 
provements in the construction of trunks, portmanteaus, and boxes, parts of 
which improvements are also applicable to other useful purposes.” 

2621. WILLIAM MANBY, Wolverhampton, St d ts in 
apparatus for preventing injury to persons in railway trains, "A communi- 
cation from Baron Von Roesgen Von Floss, the Hague, Holland. 

2623. ALEXANDER HORACE BRANDON, Rue Gaillon, Paris, ‘* Certain new and 
useful improvements in electrical apparatus.”—A communication from George 
Lionel Leclanché, Paris.—10th October, 1866. 

2625, EDWARD BROWN WILSON, Edinburgh, ‘* Improvements in furnaces.” 
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2627. GEORGE HADFIELD, IL ter, “ Imp in furnaces and cu- 
polas.” 

2629. DANIEL ROWE, Wokingham, Berkshire, “ An improved toy.” 

2631. ROBERT HENRY BOLLANS. York, “ Impro' pp for administer- 


ing vapour baths and fomentations.” 

2633. HENRY MESSER, Northumberland-court, Charing Cross, London, ‘‘ Im- 
provements in heated air engines.”—1I1th October, 1866. 

2637. JAMES MASSEY BANCROFT, Ashton-under-Lyne, Lancashire, “ Certain 
improvements in canisters or receptacles for containing tobacco.” 

2639. EDWARD CONYERS DAWSON, Lymington, Hampshire, “* Improvements 
in cases for holding preserved meat and other substances.” 

2643. JOHN PATTERSON. Beverley, Yorkshire, ‘Improvements in mills for 
— crushing, splitting, and hulling or shelling grain and other sub- 
stances. 

2645. EDWARD BEANES, Priory-road, Kilburn, Middlesex, “ Improvements in 
refining and decolorising sugar and syrup.” 

2647. \y !LLIAM CLARK, Chancery-lane, London, “Improvements in heating 
and warn.¢ rooms and other buildings, and in apparatus for the same.”-- 
A communication from Louis Marie Anez, Boulevart St. Martin, Paris.—12th 
Oclober, 1866. 
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Complete Specifications 

2678. WILLIAM HARVEY, Albert-terrace, Knightsbridge, London, “A new 
stage carriage to be called the ‘A 1’ omnibus.” - 17th October, 1866. 

2679. JULIUS BRONNER, Frankfort-on-the-Maine, Prussia, “ Improved fixing 
of draught apparatuses and their respective supports on all — of gas- 
burners. and improved gas-burners and draught app i 
with that."—17th October, 1866. 

2687. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
*‘Improvements in means for preventing, indicating, and correcting an 
undue degree of superheating of steam in steam boilers, and for promoting an 
equality of temperature in the parts for the more economical working thereof, 
and for the prevention of explosions.”—A communication from Norman 
Wiard, Ancaster, Wentworth, Canada.—17th October, 1866. 

2688. JAMES MILLER, Edinburgh, “ An improved machine for washing cloth 
and clothes.”— 18th October, 1866. 

2623. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘‘ Certain 
improvements applied to Jacquard looms.”—A communication from Charles 
Devillaine, Lyons, France,—18th October, 1866. 

2618. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 

nts in sewing hinery.”—A communication from Lewis Budd 
truen, New York, U.S.—20th October, 1866. 

2739. WILLIAM ROBERT LAKE, angen Bete Chancery- lane, London, 
“ Improvements in cartridges and in hi for ring the 
same.”—A communication from Timothy James Powers, New York, U.S.— 
23rd October, 1866. 

2740. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 

**Improvements in sewing machinery.”——A communication from Henry 
William Faller, New York, U. B—Sre O October, 1866. 
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a CHARLES FUSNOT, Chaussée de Waterloo, St. Gilles-les-Bruxelles, 
“ Manufacture of cartridge bottoms - ca cartridges composed entirely of 
? a same elements.”-—22nd Oc: 
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2677. JOHN ROBERT JOHNSON, Red Lion-square, London, “ Lubricating com- 


, 1863. 
Bo. Osonan Tox are 
ae oe used when rolling’ blinds, on rollers.”—13¢h November, 


2020. JAMES PARKER, Lilford-road, Camberwell, Surrey, “ Application of 
steam combined with air as a motive power.”—23rd October, 1863. 
WILLIAM —— GEDGE, Wellington-street, Strand, London, “ Pillow.” 
—26th October, | 
2657. EDWARD *RIOHARD HOLLANDS, weet Northampton-square, 
“ Machinery for punching, &c., metals.”—27th October 1863. 
2656. woh erred SMITH, Higher Manchester, “ Doubling and 
ing machines.”— 27th October, 1863. 
eri, G GRORGE EDMOND DONISTHORPE, Leeds, Yorkshire, ‘“‘ Apparatus used 
when 


getting coal.”—28th October, 1863. 
2674, RICHARD ARCHIBALD BROOMAN, Fieet-street, London, “ Instruments for 
and other observations.”—28th October, 1863. 


2755. CHARLES HENRY SOUTHALL and ROBERT HEAP, Staleybridge, Lanca- 
shire, “ Self-acting machinery for a and shaping the soles and heels of 
boots and shoes, and screwing them on to the or coverings, and also 
vices for holding the same, and tools for paring, &c., the edges of the soles 
and heels.”—6th Ni 863. 

=< JOHN MARSHALL, Pentonville-road, London, “ The expression of oil 

oil-yielding substances and the Séahestion of oil cake, &c.”—27th 
pe Ban 1863 

2655. PATRICK BENIGNUS O'NEILL, Warwick-street, Regent-street, London, 
“ Salinometer.”—27th October, 1863. 

2659. WILLIAM FIRTH and SAMUEL en, Burley, near Leeds, and JOHN 
On cae aa Yorkshire, ‘‘ Machinery for cutting and boring coal, &c.” 
—27th Oct 186 

2672. ROBERT BAKER “JONES, Limerick, “ Portable cooking apparatus.”—28th 


October, 1863. 
2743. JOSEPH WHITWORTH, Manchester, “ Treatment and application of steel.” 
—5th November, 1863. 


Patents on which the Stamp Duty of £100 has been Paid. 
2448. JOHN WESLEY HACKWORTH, Darlington, ‘‘ Dynamic valve gear.”—26th 
859. 
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2461, RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Red colouring 
matters.”—27th October, 1859. 








Notices of Intention to Proceed with Patents. 

1628. BENJAMIN FRANKLIN STEVENS, Henrietta-street, Covent-garden, London, 
‘““A new or improved method of treating permanent inflammable gases, 
whereby greater heat is obtained therefrom.”—A communication from Simon 
Stevens, New York, U.S.—15th June, 1866. 

1639. JOHN EDWARD TENNISON WOODS, Camberwell Grove, Surrey, ‘‘ Im- 
provements in the manufacture of pigments.”—18¢h June, 1866. 

1647, THOMAS BLATCH, Southampton, “ Improvements in rotary and recipro- 

engines.” —19th June, 1866. 

1652. JEAN NADAL, Newman-street, Oxford-street, London, “A new or im- 
proved bottle fountain.” 

1654, DAVID ADAM FyrFe, Glammis, Forfarshire, N.B., “‘ Improvements in 
the manufacture of pulp.” 

1658. JAMES ABBOT, Jacob-street, Dockhead, Surrey, ‘‘ The bettter combus- 
tion of fuel in steam boilers and other furnaces .”—20th June, 1866. 

1659. WILLIAM FORGIE and JOHN THORNTON, Nottingham: “ Improvements 
in the construction of lifeboats, and in sails for the same, for the purpose of 
saving life at sea. 

1661. BENJAMIN BROWNE, King William-street, London, “ Improvements in 
the construction of camp or folding bedsteads.”—A eommunication from 
Robert Clegg, Boulevard de Sebastopol, Paris, —21st¢ ry 1866, 

1664. WILLIAM SMITH, Nottingham, “ Imp’ its in the fact of 
trimmings and in the machinery employed therein.” 

1666, JAMES PARKER, Lilford-road, Camberwell, Surrey, ‘‘ Improvements in 
motive power apparatus applicable for propelling vessels, for raising water, 
and for other purposes.” 

1667, EDMUND HUNT, Serle-street, Lincoln’s-inn, London, “‘ Improvements in 
—— or treating Tubber, gutta-percha, copal, and similar gums or resins 

and their compounds.” 

1670. TIMOTHY WHITBY, York-road, Lambeth, Surrey. “‘ Improvements in 
springs for railway and other carriages.” "22nd Fenn 1866. 

1677, THOMAS DUNN ’ 
for turning, shaping. and cutting metal” 

1681. HENRY HILL, Nottingham, “ Improvements in the working, governing, 
or locking of railway signals and switches.” 

1682. WILLIAM POUPARD, Blackfriars-road, Surrey, “ Improvements in appa- 
ratus for screening coals and other materials.” —23rd June, 1866. 

1687. EDWARD GERRARD FITTON, Leeds. Yorkshire, “ Improvements in ma- 
chinery for preparing and spinning, flax, tow, jute, and other fibrous sub- 
stances.” 


1688. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘t Improvements in 
locks or fastenings.”—A communication from Chretien Goynaud, and Jacques 
Eugene Dollier, Paris. 

— GASTON CHARLES ANGE, Ergie Frasnes, near Leuze, Belgium, “ Im- 

roved apparatus for treating corn and other materials.”—25th June, 1866. 

1699. CHARLES PEACHEY HOLLISS, Clapham Rise, Surrey, ‘‘ Improved modes 
of applying packings of elastic or flexible materials to axle-trees, springs, and 
bearings of railway and other carriages, to rails, chairs, and sleepers, and to 
frames of maehines, for isolating them from contact and preventing noise.”. 
—26th June, 1866. 

1712, WILLIAM HOLBORNE FYFE, G k, Renfrewshire, N.B., ‘‘ Imp 
ments in apparatus for making bricks.”—A_ communication from Robert 
Loudon Walker, Globe Village, Southbridge, Massachusetts, U.S. 
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their manufacture.”—A communication from the Florence Manufacturing 
Company, Florence, Hampshire, Massachusetts, U.S.—22nd September, 1866. 
2502. JOHN HENRY DALLMEYER, Bloomsbury-street, London, “ Improve- 
ments in compound lenses suitable for photographic uses.”—27th September, 


Camden-road, Camden Town, Middlesex, 
“ Certain improvements in fire-arms.”—29¢h Septemler, 1866. 
bert-terrace, a Middlesex, “A new 
, to be called the ‘ A 1’ omni 
2679. JULIUS BRONNER, Frankfort-on-the- Maine Prussia, “ Improved fixing 
of draught apparatuses and their roy supports on all kinds of gas 
burners, and improved gas burners and draught apparatuses in connection 
with that.”—17th October, 1866. 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent Office, ‘Southampton-buildings, 
Chancery-lane, London. 


ABSTRACTS 3 OF SPECIFICATIONS. 
The following descriptions made from Abstracts prepared op on ae THE 
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Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
699. G. T. BOUSFIELD, Brixton, “ Apparatus used in expanding boiler tubes.” — 
A communication.— Dated 7th March, 1866. 

This invention consists in extending the tube by rolling the metal by the 
application of one or more pressure rollers to the interior of the tube, so that 
the metal is extended by rolling it, in contradistinction to the old system of 
driving it outwards by hammering, and as the roller can be operated by hand 
the use of mauls and sledges and all the inconveniences that attend their em- 
ployment are dispensed with. 

708. J. B. MUSCHAMP, Pembroke-road, and J. W. CARD, Somerset-street , London, 
“* Steam engines.” — Dated 8th March, 1866. 

This invention relates to a peculiar method of supplying steam to the cylinders 
of steam engines, whereby the necessity of a separate boiler or steam generator 
is entirely obviated, and a great saving both in the first cost of the machinery 
and in the after consumption of fuel is effected. The said improvements con- 
sist, chiefly, in forcing water directly into the cylinder, or to some vessel in 
immediate connection therewith, so mach of which water is evaporated at each 
stroke of the piston as will supply the quantity of steam required to keep the 
engine in motion at the required velocity.—Not proceeded with. 

715. V. DUTERNE, Paris, ** Metallic stuffing-box.”—Dated 9th March, 1866. 

This invention cannot be described without reference to the drawings. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, ce. 

692. W. and S. MACHIN, Charlton Hill, Shropshire, “ Apparatus for cleaning 

ships’ sides “and bottoms.” —Dated 7th March, 1866. 

The object of this invention is the construction of an apparatus capable of 
being employed upon a ship during a voyage, or whilst she lies at anchor, if 
there be a sufficient tideway under her. Upon a hollow metal cylinder of suit- 
able size, tapered at each end, the patentees affix a certain number of metal 
flanges, curved after the manner of a ship’s screw. Upon these flanges they 
place either brushes or scrapers, or, if needful, both. Through the centre of 
the said hollow cylinder passes a strong metal pin, which is to form the axis 
upon which the said cylinder is to revolve. The said apparatus is then held in 
a suitable framework of iron. In order to carry the invention into practice 
the patentees pass a line under the keel of the ship forwards, by means of 
which the apparatus before described is brought under the ship’s keel. 
Another line is attached to the said apparatus, and also to the jibboom, or other 
convenient forward part of the vessel, to prevent the apparatus from being carried 
aft. The motion of the ship will now cause the said apparatus to revolve 
with iderable velocity, and being hollow it will naturally have a tendency 





1717. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Imr 
in apparatus for raising and forcing water and other liquids, applicable to 
the ejection of bilge water from vessels, the filling of the tanks of locomotive 
tenders, and other purposes.”—A communication from Henry Seagur Lans- 
dell, New York, U S.—27th June, 1866. 

1722. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, ** Improvements in the manufacture of metal boxes, tins. or cases.” 
—A communication from Childeric Allain and Jules Trottier, Faubourg St. 
Martin, Paris. 

1724. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or apparatus for cleaning and decorticating pulse grain and 
seeds.”—A communication from Eugene Pierre Barrabe, Paris. 

1727. SAMUEL CUNLIFFE LISTER, Manningham, “ Improvements in ma- 
chinery for preparing and carding and in treating silk waste.”—28th June, 

66. 


18) 

1739. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in brick-making machines and in the machinery or apparatus for operating 
a same.”—A communication from Isaac Gregg, Philadelphia, Pennsylvania, 


1740" “HENRY GRIFFIN, Silvertown, Essex, “ Improvements in combining 
india-rubber, or compounds thereof, with metallic substances for the manu- 
facture of valves and other uses.”—29th June, 1866. 

1742. FREDERIC KAHNT and JOHN BUNTING, Sheffield, ‘‘ Improvements in 
the manufacturing of cutlery handles and machinery employed therein.” 

1743. MANUEL LEOPOLD JONAS LAVATER, Boulevart St. Martin, Paris, “ Im- 
provements in brackets.”—30th June, 1866. 

1793. CHARLES HARVEY, Pall Mall, London, “ Improvements in breech-loading 
fire-arms.”—7th July, 1866. 

1804. ALFRED VINCENT NEWTON, Chancery-iane, London, ‘‘ An improve- 
ment applicable to bobbins used in preparing and spinning machinery.”—A 
communication from Benjamin Wilbur, Scituate, Rhode Island, U.S.—9th 
July, 1866. 

1807. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, ‘An improved 
neck-tie or scarf retainer.”— A communication from Jacob Albert Eshleman, 
Pennsylvania, U.S. 

1809. JOHN SPRECKLEY CUTHBERT, Lindsey-row, Chelsea, Middlesex, “ Im- 
provements in painters’ easels.”—10th July, 1866. 

1835. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘ Improve- 
ments in machinery for making covered twist and cord.”—A communication 
from John Turner, Norwich, Connecticut, and Isaac Emerson Palmer, 
Hackensack, New Jersey, U.S.—12th July, 1866. 

1874. NAHUM SALAMON, Ludgate-hill, London, “ An improvement in sewing 
machinery.”—A communication from Amasa Bemis Howe, New York, U.S. 
— 18th July, 1866. 

2027. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ** Improvements in steps or foot-bearings for spindles.”—A commu- 
nication from Thomas Marsh and David Fales, Smithfield, Rhode Island, 
U.S.— 6th August, 1866. 

2149. JOHN LONGBOTTOM, Leeds, Yorkshire. “ New or improved modes of 
ornamenting k d india-rubber 
floor-cloths, and other similar articles.”—22nd Aug ust, 1866. 

2187 WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘Improvements 
in breech-loading fire-arms.”—A communication from Thomas Jefferson Vail, 
Hartford, C oe dy U. s. —25th August, 1866. 

2287. WILLIAM POOLE BARDELL and WILLIAM POWELL, Aston, near Birming- 








ham, *‘ Improvements in gun and pistol locks." September, r, 1866. : 
2337. ROBERT ANTHONY EDWARDS SCOTT, Lewisham, Kent, ‘'I aprovements 
in the mode of mounting and working revolving and other guns.” 








2338. ROBERT ANTHONY EDWARDS SCOTT, L h Kent, * Impr 
appiicable to gun carriages and platforms or slides. ”_ llth September, 1866. 
2370. RICHARD COUCHMAN, Noble-street, St. Martin’s-le-Grand, London, ** Im- 
provements in boxes or cases for packing and exhibiting goods or articles of 

various kinds.” — 14th September, 1866. 

2418, CHARLES CRUMP, Southcombe Paignton, D hi in 
solvents for Pag and — substances, caoutchouc, ‘aabeaae oils, 
and fats.”—20th September, 1 

2420. JOHN WALTER aon, saline, Flintshire, ‘‘ Improvements in ships’ 
anchors. 


”—21st September, | 
2436. IRA DIMOCK, Cheapside, eeriiiss, Eaton, “Snguesisnents tn tenes ond 0 








to rise to the surface of the water, but its position is from time to time regu- 
lated by means of the lines by which it is held, and in this manner it can be 
made to operate upon any parts of the ship’s sides or bottom under water where 
it may be needed. 





Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 

ics, dc. 

499. J. i. SADDLEWORTH, Saddieworth, Yorkshire, ‘* Manufacture of fabrics 
composed of india-rubber and cotton or other vegetable fibres.”—Dated \6th 
February, 1866. 

In order to obtain a very durable waterproof fabric, and a fabric in which 
the warp and weft are firmly fastened together, the yarns or threads of which 
the warp and weft of a fabric are to be composed, or both or elther of them, 
are coated with a vulcanising compound of india-rubber; and when woven the 
fabric is to be subjected to heat, as is well understood, in order to produce the 
change known as curing or vulcanising. 


Class 4—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 

898. C. T. LIERNUR, Frankfort-on-the- Maine, “ Inoffensive removal of all fluidss 
solids, and gases from waterclosets or privies, and their conduits.”—Dated 
27th March, 1866, 

The patentee claims the instantaneous daily inodorous emptying of privies 
and their pipes by suddenly opening slide or other valves which place them in 
connection with street reservoirs out of which the air has been pumped, and 
employing the apparatus, substantially as described. Also, employing a 
pneumatic wagon, having attached to its reservoirs a steam engine driving an 
air pump, for the purpose of exhausting the air from the conduits and subter- 
ranean reservoirs which icate with the sur ding privies, in order 
that the said privies and their conduits may he cleaned and emptied whenever 
desired by atmospheric pressure, and their contents transferred to the reservoir 
of the said pneumatic wagon, the whole movable apparatus being so arranged 
that the foul air pumped out of such reservoirs, &c., shall be passed through 
the fire of the steam engine furnace, in order thus to purify it, substantially as 
described. Also the inodorous collection, storage, and transport of unchanged 
and undiluted human in air and watertight portable bands for appli- 
cation to agricultural and other industrial purposes, substantially as described. 
Also, placing barrels containing manure or ploughs for the purpose of dis- 
charging the contents of the said barrels into the furrows made by the plough- 
share, and closing the said furrows again immediately afterwards by scrapers, 
the whole contrivance to be adapted to the particular construction of the 
ploughs, substantially as described. Also the mode of manuring meadow land 
and preserving the manure, substantially as described. 


Class 5.—BUILDING.—None. 


Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
834. C. E. BROOMAN, Fieet-street, London, *‘ Projectiles.” —A communication. 
Dated 2\st March, 1866. 

The First part of this invention consists in a novel construction of the base or 
rear part of elongated projectiles, and of the metal packing attached thereto, 
and in a novel mode of applying lubricating material in relation therewith, 
whereby the rotation of the ball in its passage along the rifle grooves of the 
gun is effectually insured with a lighter packing than has been commonly em- 
ployed, and the effective lubrication of the bore and grooves of the gun is pro- 
vided for. The Second part of the invention relates to cartridges for breech- 
loading and revolving fire-arms. This part of the invention consists in a novel 
arrangement and mode of securing the fulminate, whereby it is protected from 
accidental explosion. A small quantity is made to serve the purpose, its 
uniform distribution over all parts of the cartridge upon which the hammer or 
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firing pin can strike is insured, and its perfect isolation from the gunpowder is 
btained. 


ol 
845. W. A. Drxon, Bartholomew-road, Kentish Town, “* Pyroxiline or gun- 
cloth charges for all kinds of .”— Dated 22nd March, 1866. 

The patentee claims, First, the particular manner of producing pyroxiline 
from woven cloth, as laid down in this specification; and, , the forma- 
tion of charges for artillery and small arms by coiling up with the aforesaid 
pyroxiline and inserting between such coils a layer of any non-explosive mate- 
rial, or by weaving or otherwise incorporating any non-explosive material with 
pyroxiline, which has the effect of preventing the fire from seizing hold of the 
pyroxiline in a mass. Thirdly, further retarding the combustion by binding 
the charges tightly with string or ae Fourthly, further retarding its com~- 








bustion by sub ig the exp ric to the action of the aforesaid 
sulphates. 

Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 


ments, Lamps, Manufactured Articles of Dress, dc. 
881. T. ADAMS, Cannon-street, London, ** Watch and chronometer cases,”— Dated 
24th March, 1866. 

According to one mode of carrying out these improvements the jointing of 
the covers to the hody of the case is dispensed with, the parts which come 
together being formed with accurately fitting surfaces. The covers are 
attached to the body of the case by a mechanical adaptation and arrange- 
ment of the parts known as a ‘‘ bayonet point,” so that when the front or back 
cover is placed in position, and a partial rotation given thereto, the cover will 
he drawn tightly to the body by means of inclined surfaces formed on one of 
the parts. Or one of the parts may be formed with curved recesses, to receive 
inclined projections or bolts upon the other parts, the inclined projections being 
caused to enter the channels or recesses by giving a partial rotation to one of 
the parts. In some cases the inventor interposes between the surfaces of the 
covers and cases which come together a ring of india-rubber (rendered perma- 
nently elastic, as is well understood), or other suitable elastic or flexible 
material, thus rendering cases so constructed air and water-tight.—Wot pro- 
ceeded with, 





Class 8.—CHEMICAL. ’ 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 
718. A. T. MACEATTI, Glasgow, ** Improvements in preservative coatings and in 
applying the same to casks, tanks, dc.” — Dated %th March, 1866, 
This invention consists in obtaining or forming on the internal surfaces of 
~ metallic or wooden casks, tanks, or other vessels, the desired preservative or 
protecting coating or lining by apply thereto Portland cement, Roman cement, 
or hydraulic lime, and silicate of soda or of potash, otherwise termed soluble 
glass. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

TuHE IRON TRADE: Depressed Condition: Instances of Improvement: 
Continued Low Prices for South Staffordshire and Welsh: 
INCREASED DEMAND OF BESSEMER STEEL FOR RAILWAY WORK 
— Tue ‘‘ AMALGAMATION CONFERENCE” OF IRONWORKERS: The 
Business Discussed: The Scheme Long Projected: Only a Partial 
Union; Effects upon the Northern Strike: Masters upon it — 
CoaL TRADE: Still Dull—HARDWARES: American Topics--THE 
Gun TRADE: Expected Large Orders for Punched Steel Barrels: 
Government Premiums: Imprisonment for Selling Unproved 
Barrels—-LocAL FarLuRES—-THE STEAM COOPERAGE COMPANY— 
THE Parent Firuz Company — BoaRD OF TRADE RETURNS: 
Metals, Manufactures, and Markets specified. 

YESTERDAY (Thursday) there were ironmasters on ’Change in 

Birmingham who were disposed to speak slightly more favourably 

of the state of the demand for finished iron this week than last, 

for the letter orders— which are always the best index to the 
correct state of the trade—had been more valuable in the later 
than in the earlier period. Others, however, being unable to 
report any change, still spoke of the trade as in a most sluggish 
condition. A few who had obtained some orders a week anda 
fortnight ago by consenting to accept a reduction of £1 a ton on 
the ‘‘ list,” now say that even at that reduction they cannot get 
orders for certain classes of bars and sheets. Makers who are 
well known to be not in want of money were here and there ready 
to-day to accept orders for bars at £7 10s., whilst merchants still 
declared that they were getting a good quality of bars at £7. 
Welsh firms are also looking out for orders; and consumers here, 
who are now receiving bars at £6 10s. a ton that have 
been made in the southern principality, are expecting to make 
their next contracts at the same figure; but the demand 
for cables and the like, which are made from Welsh rounds, 
is so slack that there are important firms who cannot give their 
men more than two days’ work a week in forging cables. Not- 
withstanding that this is the state of the iron trade in this dis- 
trict, yet other districts are much worse off for orders. These 
are the districts in which most attention is paid to the getting up 
of iron for ship building. The miscellaneous work that is got out 
in South Staffordshire gives this district an advantage which these 
other localities cannot claim. Increased attention is being paid 
to the production of steel goods of a heavy class, from metal pro- 
duced by the Bessemer process, the economy resulting from the 
use of steel in railway work in particular having forced the makers 
of tires, axles, and rails to turn their attention to the pro- 
cess in earnest. For lighter goods, too, the metal produced by the 

Bessemer process is in demand, alike in this country and also 

upon the Continent. Its demand in Birmingham is noticed 

below. 

The proposed conference of ironworks’ delegates has come off 
during the week. It was held in Wolverhampton on Monday and 
Tuesday. Thirty delegates were present. From the North of 
England there came Mr. Kane, the paid president of the Northern 
Union ;| Mr. John Millington, the secretary of the union, and 
other fourteen delegates; from Scotland there was one delegate, 
from Wales there attended a person who is the “ missionary ” of 
the Northern Union in the a and other two delegates ; 
and the remaining ten represented districts in Staffordshire. The 
chief object of the meeting was to bring about a state of things 
which it was believed by the northern men would have the effect 
of so strengthening the union there as to make the strike in that 
part of the kingdom against a reasonable reduction in wages a 
success. The project was the amalgamation of all malleable iron- 
workers in England, Scotland, and Wales, in one great union, a 
project which the president of the Northern Union has long 
cherished, but which he has been unable before to work out. He 
did not care for such a concurrence of action as resulted from 
union north and south with two executives, and so broke it 
through during the last great dispute by consenting to advise the 
men to return to work, and snap all connection with the 
Southern Union, the masters, at the same time, splitting 
off from the masters in the south. However, the least that is 
said about that compact in respect either of the masters or the 
men the better. Both, in our opinion, have regretted it—a result 
which usually follows upon breaches of undertakings previously 
entered into. Stimulated by the manifestly critteal position 
which his union had begun to occupy in the ill-advised strike 
which has now been for four months continuing, the northern 
president has recently pushed on the project of one union with 
much pertinacity; and, as far as was possible, he has succeeded. 
The delegates resolved that there should be only one union, one 
executive, and one code of rules for England, Scotland, and 
Wales; and that the head-quarters of the union should be at 
Derby. Mr. Kane they nominated for the office of paid president, 
and the secretaries of the northern and the southern union were 
each nominated for the office of secretai The nominations will 
be submitted to the members, who will at the same time decide 
whether or not there shall be a paid president at all. The funds 
previously in the hands of the respective districts are to remain at 
their disposal, but hopes were entertained by the north that most 
of that money would be forwarded to the men who are out; but 
the districts in the south, who have most money, do not 
approve of the amalgamation, and will not form part -of it. 
And the southern millmen are even more strongly deter- 





. who will thereby only prolong 





mined not to form part of it. The millmen were meeting in 
the same town at the time that the conference was being held, and 
a deputation was sent to them with the resolution that the dele- 
gates had come to, but it in no way al the decision to which 
they had previously come. The deputation, however, found that 
the millmen had voted the men of the north £500, to be sent in 
three weekly instalments of £250, £150, and £106 respectively. 
When the conference separated on Tuesday night certain of them 
went out as delegates to the leading trades unions in the provinces 
to solicit contributions for the northern men, who will be 
enco ed to continue their le by what has been done, but 

the horrible misery which they are 
entailing upon their families. The masters have it in their power 
to require the observance by the men of the terms that they have 
sti tilated, and in this district no doubt is entertained that they 

ill do it, unless by an increased demand for iron a different state 
of things should arise. The s le, however, is of the last im- 

rtance to. unionism in the no If the men should be beaten 
the union will have received a shock from which it will not rally. 
Similar results have attended former defeats in and else- 
where. Knowing this the amalgamation has ae a necessity 
by those persons who are most interested in the maintenance of 
the union. The effect which the decisions of the conference have 
had upon the ironmasters here has been to strengthen the convic- 
tion that the time is not far off when it will have become a neces- 
sity to bring down wages throughout South Staffordshire. 

The coal trade is quiet. 

The hardware trades of Birmingham, Wolverhampton, and the 
West Midlands generally, continue in the dep condition we 
have described for the past few weeks. It is very evident that the 
forthcoming winter will be a very trying one for a great portion of 
the working ulation of this district. The home demand con- 
tinues very slack, and the foreign inquiry is anything but brisk. 
Over-due accounts from America have not yet come to hand, not- 
withstanding that our latest advice from New York on trade 
matters contains the following :—‘‘ Money (of the greenback kind) 
is abundant and cheap. We are flooded with prosperity; the price 
of everything is exceedingly high, and monied men are getting 
very rich, though it is true that working people are beginning to 
grumble a great deal—labour is becoming scarce, and wages are 
falling, whilst from all parts of the South comes up a wail of 

verty and destitution, almost of despair.” With regard to the 

oreign trade of North America, the same correspondent observes: 
“In spite of the enormous tariff, importations go on increasing; 
no price appears too high for people to pay for luxuries in this era 
of extravagance; and the receipts from Customs for the year will, 
no doubt, reach 180,000,000 p> wh The fact of such an extraor- 
dinary revenue from this source will strengthen the arguments of 
the Protectionists next winter in urging the passing of the crush- 
ing new Tariff Bill, which hangs in suspension in the Senate.” 

No small amount of interest has been excited in Birmingham 
among the members of the gun trade, by the official advertisements 
in the local papers inviting proposals from gun makers to supply 
breech-loading rifles to replace the muzzle-loaders now in the 
hands of our troops,"and, doubtless, that town will bear no un- 
worthy place in the result of the deliberations of the War-office in 
the matter. On a previous occasion, when samples have been 
asked for, Birmingham sent up numerous specimens, suflicient, 
one would think, to satisfy the most fastidious critic; but they 
were not received by the War-office with the consideration they 
merited. Some time after further samples were asked for by the 
Government, but Birmingham, feeling itself aggrieved, declined to 
submit additional new arms, and, for a while, the War-office, it 
will be remembered, was in a quandary. Now, however, they 
seem to be adopting a somewhat more liberal principle. On 
Wedesday the gun trade in Birmingham were meeting to discuss 
the requirements of a certain leading continental Government, 
which may be so expressed as to afford employment throughout the 
winter for most of the hands in this district. The metal of 
which the barrels are to be rolled is understood to be the punched 
steel produced from the Bessemer metal, that has been shown to 
be of so much value for such uses. William Ilsley, gunmaker, of 
Farm-street, Hoskley, Birmingham, was on Tu y fined by the 
stipendiary magistrate for Birmingham, in the sum of £83, for 
selling nineteen gun barrels that had not been proved. In default 
of payment he was sent to gaol for four months. 

The Board of Trade returns for September show a decrease int 
the value of the exports of British manufactures and produce, as 
compared with the corresponding month of last year, of 1 more than 
half a million, though nearly two millions in excess of the value 
of the exports in the month of September, 1864. The declared 
value was £16,671,078, against £17,316,681, in September, 1865, 
and £14,687,942 in 1864. The returns for August of the present 
year give a total value of £17,450,156; July, £14,957,834; and 
June, £14,630,120. The decline in September extended to nearly 
all the articles of importance, hardware, cutlery, machinery, 
copper and brass—lead, tin, and zinc being a gst the excepti 
Fire-arms show a value of £16,854, against £55,572 in the corre- 
sponding month of last year; and plate, plated-ware, jewellery, 
and watches also show a decline from £42,332 to £41,307. Cutlery 
rose from £41,569 to £63,991, the increase being almost entirely 
confined to the exports to Spain and the Canaries, which rose 
from £19,603 to £44,055. Heavy hardwares increased from 
£44,626 to £94,108, Russia and British North America also showing 
an increase, the former from £8,726 to £23,107 and the latter from 
£2,236 to £4,171, most of the other principal markets showing a 
decline. The lighter description of goods rose from £318,803 to 
£333,787, the increase extending to France, the United States, 
Cuba, British North America, and India. The exports of steam 
engines increased from £168,304 to £192,806, extending to Russia, 
France, Brazil, British India, and Australia. Other sorts of 
machinery also rose from £247,053 to £311,993, extending to 
Russia, Belgium, France, Spain, and the Canaries. The following 
is the metal table:— 








Month of September, 
4, 1865. 








186. 1866. 

Pig and puddlediron .. £121,925 £173,698 .. £167,526 
Bar, angle, bolt, and rod .. 226,042 201,682 .. 194,324 
Railway iron .. .. 216,759 .. 335,009 .. 315,812 
TsOR WTO oc cc cf c8 0 35,117 .. 41,308 .. 41,150 
» Castings ce ce co oe 72,715 .. 78,963 .. 64,607 

” “a. and boiler} 166.025 .. 178,220 .. «152,636 

» Wrought oan ee. oe 188,302 248,535 230,312 

» old eo 0s ce ec8 ee i 1,601 .. 4,457 
Steel, unwrought es ee ef 60,075 .. 78,797 46 85,806 
Total .. «. 41,087,581 .. 1,337,813 .. 1,256,630 

Copper, unwrought .. «. «« 53,837 .. 59,827 .. 26,303 

wrought and yellow 

” aes — 291,911 .. 182,284 .. 193,391 
Wrought, of other kinds .. .. 14,224 .. 9,659 .. 48,003 
BORD cc. cd 06 60 oe. oo 32,050 .. 21,521 .. 13,204 
Total .. «. 392,022 .. 273,221 «.. 280,901 

BOR sé 9s an 00° Ge: 06 106,766 .. 56,644 .. 72,306 
Tank OFO cc cc ce ce oe 15,927 .. 17,008 .. 17,265 
Tin, unwrought .. 1. os oe 49,391 .. 71,141... 27,178 
Pe 77,208 .. 159,454 .. 176,434 
MB ce 00 on oh a9 00 8,228 6,218 .. 15,858 


The decrease in pig and puddled iron was to Prussia, Holland, 
France, and the United States ; and that in bar, angle, bolts, &c., 
to the Hanse Towns, Holland, Sardinia, Naples, Sicily, Turkey, 
British India, and Australia. In railroad iron the decrease applied 
to Russia, Sweden, Prussia, France, the United States, Chili, and 
other countries ; and that in iron castings was to Russia, France, 
British India, and Australia. In iron hoops and sheets and boiler 
plates the decrease was to the same countries, with the exception 
of France and the addition of ‘Prussia, the Hanse Towns, Holland, 
Spain, and the Canaries. The decrease in wrought iron was to 
Russia, the Hanse Towns, France, Spain, and the Canaries, the 





North America, Australia, and other countries; France and the 
United States showing a decline. The following is a table of the 
imports of the metals :— bane ee 


Iron, unwrought .. «« «« FABl ce ce ce ce os 8,586 
Unwrought steel .. oe «+ 515 ee ee 
Lead 1. se co os se oe BS7G ue ce ce ce ce 3,912 
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. 
. 
. 
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Zine 2c oc co oe co oe 2,671 2. co oo oo oe 1,031 
Tin, unwrought .. «+ «« Ce ee ee ee ee 502 
POT OTE = ae we te oe FOSS oc ce wey oe oe 5286 
o» Wegulus., .. oF o- 1,766) 20 ce ce oe ce 63,803 
” unwrought .. «+ «+ 1,770 os oe oe 1,948 


Several small local failures have occurred in this district since 
we last wrote. Mr, William Burns, spring bar maker, of Walsall, 
has arranged to pay a composition of 4s. in the pound; Mr. Ben- 
jamin Bloomer, ironmonger, of Kingswinford, has made an assign- 
ment of his estate for the benefit of his creditors; and Mr. James 
Price, jun., in a similar business at Westbromwich, has 
arranged to pa; in the pound. Mr. Thomas Parsons, commis- 
sion agent, of Dudley, has offered a composition of 7s. 6d. in the 
pound; and Mr. John Granger Smith, bedstead and_fire-iron 
maker, of the same town, has assigned his estate for the benefit of 
his creditors. In neither case are the liabilities considerable. 

The British Steam Ooo’ e and Cask Company (Limited) 
resolved, at a meeting in ya al last ,week, to voluntarily 
wind up their concern, We have before stated that the under- 
taking was a most unfortunate one. The former proprietors of 
the works have arranged to take back the concern at the end of 
the year. 


WALES AND THE ADJOINING COUNTIES. 
(From our own C ) 

Tue Inon TraDE: No Material Change to Note: The Rate of 
Wages: The Expected Im Slow in Coming: United 
States Orders ; Pig Iron—T1tn-PLATES—THE STEAM AND House 
Coa, TrRapES — New Ciypacnh Iron Company (LiMiTED): 
Meeting of Creditors—PRoPOosED GEOLOGICAL SURVEY FOR DEN- 
BIGHSHIRE AND FLINTSHIRE— THE Espw VALE CoMPANY 
(Luarep) : Call of £2 per Share: Depreciation in the Value of 
the Property—COMMENCEMENT OF THE NEW HARBOUR WORKS AT 
CARDIFF— PROPOSED AMALGAMATION OF THE CAMBRIAN, BRECON, 
AND MERTHYR, NEATH AND BRECON, AND OTHER RAILWAy Com- 
PANIES. 

THERE has been no material change in the iron trade of the 
district since last report. The various mills and furnaces are 
certainly being fairly carried on, but if there is not more anima- 
tion in the demand than at present, operations must, of necessity, 
be curtailed during the approaching winter months. There is no 
sign of any improvement taking place in quotations, and some of 
the makers, who, at the commencement of last quarter, were 
adverse to a reduction in — are now sorry that they threw 
any impediment in the way o the notice being carried out. The 
directors of the Ebbw Vale Company (Limited) have made a call of 
£2 per share, payable in January next, which will make the paid- 
up capital £2,000,000. The demand for miscellaneous descriptions 
of manufactured iron is somewhat more lively, but for other sorts 
the inquiry is dull. On home account a few of the more pressing 
orders that have been so long kept back have been placed during the 
week, but, taken in the aggregate, they are not of any great worth. 
That things will mend is a fact, but the question is— when will 
that long-looked for hopeful event take place? and parties are 
beginning to be less sanguine than they were as to future opera- 
tions. There has been a less quantity of iron shipped this week 
than for some time past, but this is mainly owing to the closing 
of the Baltic and British North American trades, which, 
during the past season, was tolerably brisk. Transactions with 
the markets of the United States continue about the same, 
and the orders coming in are very acceptable. e inquiries 
would lead to the belief that as the requirements of our 8- 
atlantic friends are rather heavy busi will more active; 
and, no doubt, there are many orders ready to be placed, but 
makers are a little more circums than they formerly were as 
to what transactions they enter into. There is more freedom in 
business with the Continental orders, and two or three have been 
received on Italian account. Trade with the other foreign 
markets continues in about the same state as last week. <A 
slight improvement has taken place in pig iron, but not to such an 
extent as to affect quotations. 

In tin-plates forward orders do not come in so freely, but for 
immediate delivery there is a fair demand. 

In the steam coal trade there is no falling-off in orders on 
ag account, and the exports from the various ports are large. 
The home demand is likewise good, and likely to keep so. The 
house coal collieries are more actively employed, in consequence of 
the improved demand that has lately set in both for local con- 
sumption and on ting account. 

A meeting of the creditors of the New Clydach Iron Company 
(Limited), convened by circular, been held at Hereford. A 
statement of assets and liabilities was submitted, from which it 
appeared that the estate would realise more than twenty shillings 
in the pound, provided sufficient time was given. It was resolved 
that an assignment should be made to three creditors, and that 
they should take steps to realise as soon as possible. 

At the annual meeting of th iety for carrying out the proposed 
geological survey for Denbighshire and Flintshire,jMr. Evans, of the 
New British Iron Company’s works, in the chair, a resolution was 
passed embodying a vote of thanks to those members of Parlia- 
ment who had assisted in furthering the objects of the society, 
and asking for a continuance of their exertions. The secretary, 
Mr. E. Morris, was directed to convey such vote of thanks to 
Lord Richard Grosvenor, Sir Watkin Williams Wynn, and 
Mr. Mainwaring. The names of Mr. Darlington, Captain Reid, 
Captain Brookes, and Mr, Barnett were struck off the list of the 
council, owing to having left the neighbourhood, and those of Mr. 
Low, Mr. Kyrke, and Mr, Bellingham were added. It was stated 
that a memorial had been presented to the Lords of the Treasury, 
and in May last a deputation waited upon them and obtained a 
promise that they would take the proposed survey into considera- 
tion when they prepared the estimates for the coming session. In 
the meantime the question of the coal supply became so important 
that Mr, Vivian, M.P., gave notice for a royal commission to 
inquire into it, which rendered the opportunity of obtaining the 
required survey more favourable, The then Government having 
gone out of office, it would be necessary to take steps to bring the 
matter before the present Government, which would involve some 
expense. Funds would also be wanted for giving evidence before 
the commission and Se ae, It was therefore hoped that 
landlords and others inte’ in the development of the minerals 
of the district would assist the society. 

The directors of the Ebbw Vale Company (Limited) have made 
a further call of £2 per share, which will make £25 paid. . The 
concern is said to be going on most prosperously, yet in the face of 
this the shares are selling for less than one-half the amount paid 
upon them. It cannot be denied that there are disqui 
rumours in the market, and it would be well for both 
and shareholders to take steps to effectually disabuse the public 
mind of these injurious statements. 


the Marquis of Bute have commenced the works 
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- day, “Wednesday, 1,500 tons were ‘reported at 


* cash. -“ Quotations are as follow:—-Pig iron, mix 
rants, 5388. 74d. -to 58s. 9d.; No.‘ 1, g.m.b., 55s. 3d. to 55s. 6d. ; 
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‘on the new pier and harbour at Cardiff, and they intend to 


, 
usly prosecute tue same until the whole is finished. 
completed, the shipping accommodation at Cardiff ‘will be mate- 
rially increased, and there is no doubt that a large amount of ad- 
ditional traffic will be attracted from the interior. ; 


Negociations are in Day tee with a view of carrying out an | 
e Cam’ 


amalgamation between brian, Brecon and Merthyr, Neath 
and Brecon, Mid-Wales, and other Welsh companies, and the pro- 
posal seems to be viewed with general favour.. Undoubtedly such 
an union could not fail to be beneficiai to the shareholders in the 
several concerns, and it would also materially assist in developing 


, the resources of the principality. 





SCOTLAND—ITS TRADE.AND OPERATIONS. 
, (From our own Correspondent. ) 

THe Giascow. Pic Iron MARKET—FURTHER DEPRESSION— 
MANUFACTURED InoN—THE ScotcH CoaL TRADE—LAUNCHES 
IN SCOTLAND ‘DURING ‘THE Past WEEK—THE FIFTEENTH AN- 
NUAL MEETING ‘OF THE GLASGOW ARCHITECTURAL (ASSISTANTS’) 
AssocrATION—THE COAL AND IRON TRADE OF THE WEST OF 
ber rea k t th a d tend 

TuE-pig iron market is very inactive, with a drooping tendency, a 

good Ion lots. being offered for sale, while buyers are shy. To- 

53s. 9d., cash in 

a week and ‘ten days, with sellers over 53s. 9d., buyers 53s. 7d. 

Nos., war- 


No. 3, 53s. 3d. to 53s. 6d.;'Gartsherrie, No. 1, 66s. ; Coltness, 
No.‘1, 65s.; Glengarnock (at Ardrossan), ‘No. 1, 61s. 

‘The shipments of the week are nearly equal to those of the 
corresponding week of last year. 

The market here for manufactured iron shows no signs of im- 
provement, and prices are still in favour of buyers. The makers 
of first-class brands of bars adhere as usual to list prices, but inferior 
makers have been making slight concessions to secure orders. For 
warehouses the orders‘are‘not far under the average, but for ship- 
ment there is less doing than in former years. Good orders are 
being placed in Wales much under the rates quoting here. For 
shipbuilding there is little,:if any improvement, and makers of 
plates and angle-iron are far from finding full employment. We 
quote the following as current rates :— First common bars, £8; 
second ditto, £7 10s.'to £7 12s. 6d.; nail rods, £8 5s.; angle iron, 
£7 17s. 6d. to £9; plates, £8 17s. 6d. to £10—all f.o.b. here, less 
usual discount. se a 

Coals continue in steady demand for home use and for shipment 
at the following rates:—Coals, main and common hard, for ship- 
ping, per ton of 20.cwt. laid down, 8s. to 9s.; best splint, 8s. 6d. 
to 9s. 6d.; Wishaw household, for shipping, 8s. 6d. to 9s. 6d.; 
dross, laid down, 5s. 6d.‘to 8s.; household, best quality delivered, 
per wagon of 24 cwt., 11s. 6d. to 14s.; second qualities, per ditto, 
9s. 6d. to 13s." ‘The advices of coal shipments at the principal ports 
still show an amount rather exceeding that of the corresponding 
week of last year. ‘ 

On Wednesday the largest screw steamer which has yet been 
built in Dundee was launched from the building-yard of Messrs. 
Gourlay Brothers and Co.; in presence of a considerable number 
of spectators—the vessel being gracefully christened, by Mrs. 
Sandeman, the Granton,'as she slid off the ways. The steamer, 
which has been built for the General Steam Navigation Company, 
is a’fine model. She is of the following dimensions:—Length, 
235ft. moulded breadth, 30ft.; moulded depth, 17ft. 10in.; 
789°4 tons builder’s measurement, and about 1,000 gross re- 
gister tonnage. The steamer has been fitted up with a pair of 
direct-acting engines of 235 nominal horse-power, and a four- 
bladed screw. She will have iron masts; the machinery will be of 
the very best description, and she will also be provided with one 
of Messrs. Brown and Harfield’s patent capstan windlasses. The 
Granton-has a full topgallant forecastle, and a full poop, with a 
hurricane deck, and will rigged as a three-masted schooner. 
She will be placed in the Aa class at Lloyd’s. The vessel is 
intended to carry passengers between London and Granton. 

On Tuesday last was launched from the yard of Messrs. John 
Reid and Co., Port Glasgow, a fine new ship of 600 tons register. 
She is classed AAl at Lloyd’s, and twenty years in the Liverpool 
book, and intended for the West Coast trade. She was gracefully 
christened the Britomart, by Mrs. Bartlett, the wife of the com- 
mander, and is owned by Henry Bowring, Esq., of Liverpool. 

A short time ago Messrs. Henderson, Coulborne, and Co. 
launched from their building-yard, Renfrew, a very fine iron screw 
steamer, named the Courier, of about 620 tons register, which the 
builders have since fitted with machinery on the double cylinder 
principle, of the nominal collective power of eighty horses, being 
fitted with surface condensers and cut-off gear. This vessel is for 
Japan, and is, we believe, intended for coasting there. She was 
built to realise a guaranteed average speed of eight knots per hour 
on avery small consumption of fuel; but on a recent preliminary 
trial the builders, on the stipulated ption, obtained the very 
satisfactory result of eleven knots per hour.. The machinery is of 
the most simple and substantial construction, and during her trial 
worked very smoothly and gave the greatest satisfaction. The 
same builders have since launched a double screw steamer of about 
320 tons, and also a double screw steam tug, both of which have 
been built to the order of Mr. P. L. Henderson, of Liverpool, for a 
railway contract in South Wales. These vessels are each propelled 
by two pair. of engines, of the collective power of sixty horses 
nominal, fitted with surface condensers, and will be able: to 
mancuvre in intricate navigation with the greatest facility. , The 
same firm are also building for this, contract three large iron 
lighters, to convey heavy cargo across the river between the two 
stations of the railway. All these vessels are classed at Lloyd’s. 
Messrs. Henderson, Coulborne and Co. are at present constructing 
another iron screw steamer for China, and also a composite screw 
steamer for India, of about the same tonnage as the Courier, and 
both vessels are to be fitted with the same class of machinery. 

On the 27th inst. there was launched from the shipyard of 





in Messrs. A. and G. Thompson’s office. After up the 


business of the past session, the new president, Mr. Myles, was 
i as chi and clever inau; 


installed | a very 

address, which was listened to with much pleasure. The follow- 

a ag ag loge de 
nm, Esq., patron; Mr. ; Mr. a 

Smith, vice-president; Mr. James Sellers; —, Mr. David 

Barclay, secretary; and Mr. James Millen, treasurer. 

A market and the demand far short of the supply still 
keep down the price of our pigiron. The sanguine e tions 
of an advance in price, in co uence of the blow-out of so man 
blast , has not been ised. Cheap money was to wor! 
wonders.°. Even that has failed, and still the market shows a 
downward tendency. Immense stock in stores, yards, and at iron- 
works still stare us in the face, and these are accumulating weekly 
in spite of the reduction in produce—a reduction which is to go 
on till next according to the agreement of ironmasters, as 
determined at one of their m The 136 blast furnaces in 
operation at the close of 1865 have now been reduced to 92, being 
only three-quarters of the number. The partial blow-out of the 
majority of these during the lock-out of the colliers for so many 
weeks caused a slight reduction in stocks. The demand at the 
same time failed and has continued to act ever since. The immense 
quantities issued in warrants kept floating on and continues in a 
great measure still to drug the market. The feeling of confidence 
that existed in speculation prior tothe grand “‘rig” has not yet been 
restored. To sui up, trade is flat, not only in the pig iron 
but also in the more abrenstd stages of its fact leabl 
The strike in England, which has now existed among the iron- 
workers in these departments for so many weeks, may have been 
supposed to reduce stocks or make the demands ter in our 
district, where works are still going on, able and willing to supply 
what is required. This is not the case, however, and the want of 
orders at many of the works is sure indication that their produce 
is not in demand. For many months past iron merchants have 
been all-powerful in fixing prices. Manufacturers are anxious to 
— on their works and sacrifice accordingly. Competition is keen 
in all branches, and with the produce of the mills now in opera- 
tion in England, where the men are working at the reduction, 
though still few in number, the proprietors are able to meet the 
Scotch manufacturers on their own territory, and compete success- 
fully with them. 

As a contrast to this, the coal trade is at present most en- 
couraging. The strike of a large section of the colliers has 
had the effect of goa the price of coal and keeping down 
stocks; and we are credibly informed that coalmasters in the 
more favoured districts find it very difficult to supply their 
demands. The great excitement that prevailed some months ago 
in hunting after shale fields for the production of oil has in a great 
measure subsided. A colla has ensued in the market, prices 
having fallen below productive rates; but manufacturers are keep- 
ing up their stocks, as it is confidently anticipated that before 
many weeks elapse prices will have advanced—the present depres- 
sion, it is affirmed, being caused by contention among certain 
manufacturers. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LIVERPOOL: Town Improvements: Messrs. Vernon and Sons: Pro- 
posed Institute of Engineers—STaTE OF TRADE: South Yorkshire : 
Cleveland: The Tees, the Wear, and the Tyne—THE Nortu- 
Eastern District: Pile, Spence, and Co. ; Manchester Associa- 
tion for the Prevention of Boiler Explosions. 

Art the last meeting of the Liverpool town council the improvement 

committee recommended improvements in various parts of the 

town, involving an expenditure of £342,000 in purchase money, 
and £26,000 in works. Satisfactory explanations having been 
iven to the creditors, the bankruptcy of Messrs. Vernon and 

ms, iron shipbuilders, of Live , has been annulled, and the 

members of the late firm will shortly re busi A 

reliminary meeting has been held at Liverpool to consider the 

Nesirability of forming an Institute of Engineers, similar to those 
which are so successfully in operation in London, Glasgow, and 
other large towns. Mr. Pope presided. It was resolved :—‘‘ That 
this meeting, deeming it advisable to form an institution of engi- 
neers in Liverpool for the reading and free discussion of papers, 
hereby resolve to give it their utmost support, and favour 
its interests to the te of their ability. It is further resolved 
that this meeting considers such institution desirable, not only 
for the discussion and dissemination of knowledge, but also for 
the benefits to be derived from the mutual intercourse of the 
members.” A cole of rules was afterwards submitted and passed 
provisionally. It was resolved that the society should be called 
the “‘ Institute of Engineers in Liverpool,” and a meeting will be 
called forthwith. 

Business affairs are considered to have improved at Sheffield. 
A decided change for the better has taken place in the steel trade, 
numerous orders have reached a well-known house during the past 
few days, and men are now busily employed in making steel plates 
for an iron-clad which is being built, and also for several gun- 
boats which the Government have determined upon plating. The 
iron trade remains dull, and both at the Atlas and the Cyclops 
works the men have received notice that on and after Saturday 
next a reduction of from 10 to 15 per cent. will take place in their 
wages. This step has been caused by the comparative scarcity of 
orders and by the reduction which has recently taken place in the 
price of manufactured iron. The file trade still continues good, 
and there is every prospect of a busy winter. The dispute, which 
a few weeks ago threatened to be of a very serious nature, has 
become almost settled, and there now appears to be no fear of a 
strike. The grinders have agreed to accept the same wages as 
they were receiving at the time the dispute commenced, and the 
masters have decided upon giving an increase of 5 per cent. to the 
cutters and forgers on two conditions—that the men offer no 
ition to the introduction of machinery, and that they (the 














Messrs. J. and G. Thompson, at Govan,” a_ screw ‘st of 
500 tons and 80-horse power, for the Companio Uruguay, of Salto; 
South America. The Salto will be fitted with a double screw pro- 
peller for the navigation of the Uruguay, commodious passenger 
accommodation, &c.; and when arrived at her destination will be 
placed on the noble river which is as yet the only highway of com- 
munication with the rich territories of La Plata. 

On Saturday last the new iron shipbuilding firm of Henry 
Murray and Co., Port Glasgow, launched their first vessel, a fine 
iron screw schooner, adapted for the coasting trade. There 
was launched on Saturday last, from the building yard of 
Messrs. Kirkpatrick, McIntyre, and Co., Port Glasgow, a finely- 
modelled clipper barque, of the following dimensions :—Length, 
151ft.; breadth of beam, 27ft. 6in.; depth of hold, 17ft. 6in.; and 
500 tons register. The vessel has been built for the firm of Messrs. 
Hargrove, Fergusson, and Co., Liverpool, and will be commanded 
by Captain Burton. She was named the River Avon, as she 
moved off, by Mrs. Burton. On Saturday Messrs. Randolph, 
Elder, and Co., launched from their shipbuilding yard, at Fair- 
tield, Govan, the Satara, a screw steamship of 1,230 tons builders’ 
measurement, and 250-horse power (nominal), of the following 
dimensions :—Length over all, 245ft.; breadth, 32ft.; and depth 
(moulded), 22ft. The Satara has been built to the order of the 
British India Steam Navigation Company, and is intended as an 
addition to their extensive Indian fleet of steamships trading in 
the East. Her engines, which are being supplied by the same firm, 
are direct-acting with surface condensers. 

The fifteenth annual social meeting of the Glasgow Architectural 
(Assistants’) Association, was held on Friday evening in the 
Waverley Temperance Hotel, Buchanan-street; Mr. Sellers, the 
retiring president, occupied the chair during the earlier part of 
the evening. The premium offered to junior members for sketches 
made during the recess was awarded to Mr, Alexander Skirving, 





masters) be allowed to have as many apprentices as they thought 
fit... After a good deal of discussion the men have agreed to accept 
the advance, provided the condition as to apprentices be with- 
drawn. It is not expected that the masters will give way, but no 
strike is anticipated. The cutlery trade still continues good; the 
demand is.principally confined to the finer. descriptions of goods, 
All the edge tool branches are comparatively dull, and we hear 
that the engineers’ tool branch is so dull that many of the men are 
out of employment... i? 

In South .Yorkshire a. brisk winter -trade is anticipated. 
There are good orders still on hand’ for railway plant and 
steel for America. The large ironworks in the neighbour- 
hood of Rotherham are doing less than usual, and in several 
of them the number of hands is being reduced, while those at work 
are on short time. Orders for armour-plates come in but slowly. 
The gg establishments, on the other hand, are doing a 
great trade. e Bessemer steel works at Penistone are turning 
out several hundred tons weekly. At Milton and Elsecar there is 
a moderate trade in rails, hoops, bars, and sheets ; and two of the 
largest blast furnaces in the kingdom have just been turned out at 
these works for the Rosedale and Ferryhill Company, near New- 
castle. The opposition of the puddlers at Milton and Elsecar to 
Wilson’s patent smoke-consuming furnaces still exists. Messrs. 
Dawes, the proprietors, however, are so satisfied of the superiority 
of the Wilson’s patent that they are determined to replace all the 
old furnaces with them. The manufacturers of fine cold-blast iron 
are doing an excellent trade, and at the Wortley ironworks there 
is an excellent business in bar iron. At the railway wagon works 
there has been an immensely brisk trade for some time past, and at 
the several works in the immediate district, the men are fully 
employed, there =. orders stillon hand. The ironstone 
pits are all in full work, and a great quantity of ore is being raised, 
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A petition for wi up in Chancery the affairs of Pile, 
Spence, and Co. (Limited), is directed to be heard by the Master 
of the Rolls on November 3. ° The directors of the North Eastern 
Railway have let the contract for. the Mickelfield and Church 
Fenton extension to Mr. J. Gow, one of the firm of contractors 
who made the Tyne Docks. The contract for the proposed York 
and Doncaster extension has not yet been let. Mechanical in- 
dustry at West l presents some briskness, At Messrs. 
T. Richardson and Sons’: marine engine shops and boiler yards 
there are upwards of 1,500 hands employed, and several engines 
are in progress of building. At’ Messrs. S..Bastow and Oo.’s 
(Limited) the full complement of men are engs and they have 
oe eames —_ = a Messrs. C. Hi 3, d = 's ae 
mills are in y, the being ‘engaged with a Governm 
contract for atte. The extensive steam sawmills belonging to 
Messrs. T. Walker and Co., and Messrs.’ Lauder, Mellanby, and 
Hall, are also extremely busy, and a large number of ‘men are 
employed. There are, however, a considerable number of men 
still unemployed in the Hartlepools. __. 

At the ordinary monthly meeting of. the Manchester Asso- 
ciation for the Prevention of Steam Boiler Explosions, Mr. 
Fletcher, the chief engineer, reported that during. the last two 
months 568 engines and 834 boilers had been examined, and four 
of the latter tested by hydraulic pressure. Of the boiler exami- 
nations, 584 had been external, twenty-one internal, and 229 entire. 
In the boilers examined 225 defects had been discovered, ten of 
those being dangerous. 
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* THE NOVELTY OF THE RUTHVEN PROPELLER. — No stronger 
evidence in favour of a law of limitation of time to bear upon the 
novelty of an invention could be adduced than that afforded by a 

lance at’ the English patent specification and drawings, No. 
6859, A.D. 1835. They show a most complete description of the 
mode now successfully introduced by Mr. Ruthven after years of 
labour, for propelling ships. The main difference between the 
two inventions was probab! y that one had a thorough belief in the 
plan which was lacked by the other. 


SALARIES IN MANCHESTER. a through the Manchester 
warehouses, few things are heard of that surprise strangers more 
than the amount of the salaries paid in some of them to the heads 
of departments, £1,000, £1,500, £2,000 a year. The special talent 
required is, we may suppose, rare. The amount of money paid 
annually to France for designs must be _ great. One printer 
alone pays from £1,800 to £2,000 a year to designers in Paris. It 
would probably not be overstating it if we were to put £30,000 a 

ear as the amount annually sent out of the country for designs, 
S Manchester alone. This should be a stimulus to activity in the 
Local School of Desi; The present position and results of the 
school are scarcely what they should be.— Builder. 

PROPOSED MAMMOTH HoTEL.—New York papers announce a 
project for building, upon ground recently purchased for the 
purpose, directly opposite the main entrance to Central Park, 

‘the st and grandest hotel in the world.” It is to bea 
family hotel, and, \ engeer | differ greatly from the existing 
American hotels. There will be 174 private ——-. with one, 
two, or three chambers attached; more than other chambers 
for guests, and above 100 rooms for their servants and the hotel 
establishment. There will be two large main dining-rooms. A 
grand feature will be the central court, covered with a glass roof, 
and from which access may be obtained to any part of the building. 
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THE STRENGTH OF BOILERS. 
WE shall not be far from the truth if we assume that 


some fifty boilers explode every year destroying life and 
property, while minor catastrophes, seldom oe baci 


cumstance of danger, may be counted by 


defective fitting of a mud plug or a man-hole lid, may 
immediately ees the most disastrous een while 7 
insidious pro, of corrosion, wrought possi extremely 
feeble chemical agencies working in the dark for long 
periods of time, has directly led up to the worst catastrophes 
ever met with in the manufacturing districts of Great 


Boiler explosions are no longer mysterious. | ks Britain. 
principally to the labours of the ipetens to boiler assur- | It occasionally occurs that boilers require to be worked 
ance societies and associations, much light has been cast under peculiar exigencies of space, and that departures, 


‘on the phenomena of such casualties, and it is now per- more or less widely marked, must be made from normal 


well known that a boiler explosion is seldom or never forms of construction. 


f tl * * . 

pre: re Far from being a catastrophe originating in 
fortuitous circumstances, it is usually a result of causes 
operating if not from the moment the boiler was put to 


| 


| 


| the designer. 


Then more than ever is skill, 
talent, and thorough practical knowledge demanded from 
It is under such circumstances that the 


| greatest mistakes are committed, and we can assure our 


‘work, at least for some considerable period before the | 


actual failure took place. Indeed, the only accident, pro- 


perly so-called, to which boilers are at all liable is short- | 
'the number of boilers insu 


nessof water, and even this is so much the result of ignorance 
or carelessness on the part of the attendant that it is open 
to question whether it is ever correct to say that a flue or 
a fire-box crown became red hot and collapsed by accident. 
The proximate cause of the ter number of explosions is 
the weakening of the iron of the shell or flues by corrosion 
or overheating ; but even after we have made an —_ 
deduction for this fact, we shall still find that a goodly 
proportion of explosions is due directly to the originally 
defective construction, either as regards design, workman- 
ship, material, or all three of the boilers, and to certain 
questions connected with these points we wish to direct the 
attention of our readers. 

Even in the most complex form which it habitually 
assumes, a steam boiler for a stationary or portable engine 
is a very simple structure, and the nature of the strains 
to which it is exposed are, or should be, so well compre- 
hended that it is not easy to excuse any neglect of the best 
means of combatting them, especially as a thoroughly well 
designed boiler need not of necessity be much more expen- 
sive than one which is very much the reverse of well 
designed. It is to be borne in. mind, however, that not- 
withstanding the simplicity of the structure and of the 
character of the strains exerted by the internal pressure of 
the steam, much practical as well as theoretical knowledge, 
and great honesty: of “ve are required to design a first- 
class boiler of any kind. Indeed practical knowledge in de- 
signing boilers must rank before theoretical information 
however sound. Thusthe simplest form which a stationary 
boiler can assume is the egg-ended cylinder, fired 
externally; and in theory this is, next to the sphere, the 
strongest possible form which can be im to a boiler. 
As regards the internal pressure this is true, and the mere 
theorist aiming at safety would in all probability adopt an 
egg-ended cylindrical boiler in preference to any other. 
He would point out that besides its admirable shape, 
enabling the metal to take the strain in direct tension in 
every place, a considerable fall in the water level could 
not endanger the boiler, as those plates exposed to the 
hottest part of the flame would be last lett dry. The 
shape, too, is so simple that its production presents 
few difficulties to the boiler-smith, and it can therefore be 
manufactured at a moderate price. Arguing on such pre- 
mises as these, it would be made to appear that the eae 
ended cylinder was the best of all boilers, as far as regards 
safety from explosion. Thus far theory; but what says 
practice? Practice, as represented by Mr. Longridge and 
other boiler inspectors, shows that, instead of being the 
safest, the egg-ended cylinder is, of all other forms in 
ordinary use, about the most dangerous which can be 
adopted, such generators continually giving way explo- 
sively at some one or other of the seams of rivets above 
the furnace, principally in consequence of the sudden con- 
traction due to the rush of cold air which takes place on 
opening the fire door. It does not follow from this that 
theory is wrong, but only that the theorist is not suffi- 
ciently instructed in the conditions under which boilers are 
commonly used. If it were the rule to feed furnaces in 
such a manner that cold air never could find access above 
the fuel, the chances are that the externally-fired egg- 
ended tube would really be about the safest and most 
durable form of boiler, as well as one of the cheapest. 
Cases indeed have come under our own knowledge where 
such boilers, heated by Juckes’ grates, which preclude the 
sudden admission of cold air in quantities above the fuel, 
have given excellent results. The defect lies, then, not 
so much in the form of the boiler as in the conditions 
under which it is to be used; but this fact will in no way 
excuse the engineer who adopts a boiler of the shape in 

uestion for use under circumstances, when he is, or 
should be, aware that very variable temperatures will 
exist in the furnace at different times. 





readers that very enterprising feats are performed now and 
then by boiler engineers, especially in large cities, of which 
the general public know nothing. We hear a good deal of 
yearly by the assurance 
societies; we hear very little, however, of the rejections, 
and we fancy that a list of the boilers which have on re- 
jected and virtually condemned by Mr. Fletcher or Mr. 
Longridge would prove highly interesting and instructive. 
Again it will be found that great numbers of boilers are 
made annually by men who no theoretical know- 
ledge whatever, and the minimum of practical information 
regarding the strength of any structure of wrought iron. 
In the course of each year we receive many scores of 
letters asking the pressures to which boilers of specified 
dimensions may be worked with safety; and from the 
character of these communications we are disposed to 
believe that the query is constantly put with a view to 
ascertaining if it is possible to place a few pounds more on 
a safety valve without incurring much risk, either from 
the failure of the boiler or the verdict of a coroner’s 
jury. For the benefit of such of our readers as are 
still in ignorance of the method of calculating the 
strength of boilers we supply the following information. 
As regards the strength of the shell, it is evident that the 
boiler, if torn by direct pressure, will give way in the 
weakest place in a line with the axis of the cylinder. The 
strain brought to bear on the iron in any one longitudinal 
line will be that due to half the pressure within the boiler 
exerted on a plane surface, the breadth of which is 
measured by the diameter of the boiler, and its length by 
the length of the boiler. Or supposing a boiler to be 
divided lengthways into rings of an inch wide, and 
50in. diameter, the pressure being 50 Ib., then each 
length of the shell will have to sustain a rending force 
equivalent to that of half the pressure, 25 Ib., exerted on 
an area of 50in., or of 1,250 Ib., corresponding, if the plate 
be jin. thick, to a strain of 5,000 Ib. per inch of section of 
the solid metal. It will be asked why not use the whole 
pressure as a multiplier? The answer is simply that 
as there are two sides, so to speak, to a boiler the strain is 
resisted by a double section of iron. To this we have 
heard it objected that as there are also two sides to take the 
pressure, the strain is also doubled. The objection merely 
embodies an old problem which may still be found, we 
fancy, in certain antiquated works on physics. Suppose 
two horses pull against each other through a rope, will the 
strain be double as great as it would be if but one horse 
were employed, the end of the —_ being attached to a 
fixed support? The unwary may be led for a moment to 
imagine that the strain is really doubled, forgetting that 
each horse only acts the part of abutment to the other. 
Just so does each side of a boiler act as abutment to the 
other. This much premised the rationale of the following 
tule will be comprehended in a moment. To determine 
the pressure which a boiler will carry with safety, let S 
= the highest strain per square inch of section to which it 
is cousidered advisable to submit the iron; let ¢ = the 
thickness of the plate, d = the diameter of the boiler, P= 


the pressure at which it may be worked, then P = = } or, 


putting the equation into words, multiply double the 
strain allowable on the iron by the thickness of the boiler 
plate, and divide the product by the diameter of the boiler 
in inches, the quotient is the pressure the boiler will bear 
with safety. 

It will be seen from the foregoing that the determina- 
tion of the proper working strain to which the iron is to 
be submitted is a very important point, depending inti- 
mately on the quality of the iron used and the method of 
rivetting adopted. It has been laid down on this question 
by eminent authorities that 5,000 1b., or about one-third of 
that at which fair iron takes a permanent set, is the highest 
allowable strain. Assuming this conclusion to be correct — 
and we see no reason to dispute it—we shall find that for 
the boiler already alluded to 50in. in diameter and ‘25 of 


It will generally be found that ignorance on the part of a | an inch thick, the calculation for the pressure would stand 


designer is manifested in what must ap) 
charitably suppose, very small matters indeed. 


structing the boiler of a — engine, for example, it is 
often assumed that the method of strengthening the | 
upper part 


by rivetting a o— of 
which the longitudinal stays are affixed by constructin 
eyes on their ends going between the angle irons, an 


secured by dropping a pin through. Yet, experience goes | thus, 50 | 
le to crack | figures which must be all regard 


to show that back plates so fitted are lia 


at the corners where they are united to the side plates of | -2500 as the 
the shell, or even right across the back, and the practice is, | thickness only of the plate is given, 
t : far the best arrangement | and divide by the intended 
is that usually adopted in locomotives: the — coming | the intended diameter for t! 

ront tube | we believe, first laid down in the form in which we have 


therefore, to be condemned. By 


through both the back fire-box plate and the 
plate, and bein 


0 prem: 6 
may appear to be a oe matter indeed, yet one | they should be commit 


system 1s very good, and borne the test of prolon 
experience under very heavy pressures, whereas the other 
repeatedly broken down. There is hardl 


angle irons across it inside, to | proper thickness multiply the 


ng secured by proper external and internal | 
nuts. The difference between the two modes of fitting | 


| 
| 


room to | for consideration is not quite so simp) 


to him, we will | thus. Substituting these values for the letters in the above 
In con- | equation, we have 2S = 10,000 Ib., ¢ == 25, and d= 50in., 


501b., the proper working pressure. 


q 10000 x 
—! 


of the back plate of the fire-box is represented | When the diameter and pressure are given, in orderto find the 


ee | in pounds by the 
diameter in inches, the four right-hand figures of the pro- 
duct will ge the proper thickness in decimals of an inch; 
. x 50in. = 2,500, There are here only four 

ed as decimals, giving 
proper thickness of the plate. When the 
add to it four cyphers, 
—— for the diameter, or by 
e pressure. These rules were, 


given them by the late Mr. Armstrong, some five-and- 

years ago, and they are so compact and efficient that 

to memory by everyone who has 
to do in any way with the construction of steam boilers. 

As re ‘| ~ resented 


s the strength of flues the 
e gold has 


doubt which is the better of the two; but a decision on | shown that, as a rule, we may assume that the strength of 
the subject can scarcely be arrived at by those who have | a flue under compression, and of a shell in tension, will be 


not had an extended experience in the construction and the same so lon 
It cannot be too never docu 


working of boilers of both classes, 
forcibly impressed upon our readers that boiler 


as the flue is truly cylindrical. This is 
owever, and it has been the practice with 


explosions boiler-makers for many years to make the internal flues of 


usually result from very small and apparently insignificant Cornish boilers, for example, of the same, or nearly 


causes, The omission of a nut, leaving out a few stays, the the 


same, thickness as the external shell, thus — as 





they are about half the diameter—apparently imparting 
to them twice the strength required. It is, sovelibalen 
notorious that internal flues are weaker than the shell by 
about three to _, - it remained for - Fairbairn to 
point out asimple and inexpensive means of strengthening 
them. It would be im “ible for us here to consider the 
subject at full length. ose who feel interested we must 
refer to Mr. Fairbairn’s “ Useful Information for i- 
neers,” second series. It must suffice to state that under 
no circumstances should iron much thinner than that 
used in the shell be worked into the tubes, and 
that strengthening rings of angle or T-iron should be 
rivetted round them at inteovale It is not necessary 
that these rings should be welded up, it will suffice 
to butt their ends fairly’ together, and they may be 
put on in halves or semicircles if it is found more con- 
venient. They should be disposed at distances of from 
6ft. to l0ft. a according to pressure, diameter of 
flue, &c., and they do not require very closely pitched 
rivetting; from 3in. to 6in. will answer. Ferrules or thick 
washers must be inte to allow the water free access 
to every portion of the flue surface. Either this system, 
or that introduced years ago by Galloway, should invari- 
ably be applied to all internal flues more than 20in. in 
diameter. 

Many explosions are directly or indirectly due to defec- 
tive fittings, and it cannot be too forcibly impressed on 
every maker or user of steam generators that no amount 
of skill in the construction or designing, no degree of 
excellence of workmanship or material, no display of care 
and forethought on the part of the attendant, can compen- 
sate for defective safety valves or feed apparatus. These 
things depend for their efficiency on very small matters, 
and therefore much care should be taken in their selection 
and use, There is some reason to think. that since the 
general introduction of pressure gauges too little im- 
portance is attached to the safety valve. Boilers are now 
constantly fired with such care that the safety valves do 
not blow for months together, and they consequently stick 
in their seats and become inoperative. In all cases the 
utmost possible caution should be taken to render it impos- 
sible to screw down valves provided with springs to the 
locking point. For this reason spring balances, fitted with 
an index finger working through a slot, should never be 
employed, as they are frequently screwed down so closely 
that the index finger, which is usually strongly fitted, 
effectually prevents the valve from ‘rising, being jammed 
hard against the end of the slot. Springs fitted with tele- 
scope tubes are greatly to be preferred, especially thosc- 
in which the helix is stretched instead of being compressed 
by the act of screwing down. Such balances it is almost 
impossible to jam without the display of no small inge- 
nuity. 

Seennts safety valve, shown in the annexed cut, is con- 
structed on a good principle, worked out in another way by 
Mr. Ramsbottom. It will be seen that the fulcrum C is 
held down by a spiral spring D. If the valve is overloaded 
the lever comes down on the fulcrum K, and then any 
addition to the load will actually relieve the sure. For 
obvious reasons the value would be improved by placing D 
in tension instead of compression. 
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Hardly less important than the safety valve is the 
manner of fitting the man-hole. Both Mr. Longridge and 
Mr. Fletcher are constant in their appeals to makers 
to adopt strengthening rin, Man-holes are of neces- 
sity nearly the same size for large and small boilers. 
An aperture, measuring 10in. or llin. horizontally by 
12in. or 13in. vertically, will not seriously weaken a boiler 
shell some 25ft. or 30ft. long, but the case is very different 
when it is cut in a vertical boiler some 5ft. high, or in the 
external shell of the fire-box of a portable engine. In- 
stances are not wanting of man-holes 12in. long cut in fire- 
boxes but 18in. or 20in. in length. The whole strain on the 
semicircular crown is thus concentrated on two strips of iron 
notmorethan 3in.or 4in. wide. Nothing can ibly be more 

rilous, In all cases the man-hole ould be surrounded 

y a carefully welded ring, some 4in. broad and jin. thick. 
This may be fitted either externally or internally, but 
under no circumstances should it be omitted. Its cost is 
very inconsiderable as compared with the security it 
imparts. It should never be forgotten that the strength 
of a boiler is measured by its weakest part, and refine- 
ments of calculation concerning the strength of rivetted 
seams, and the tensile strength of iron, are superfluous 
while we cut great holes in the plates and remove large 
sections of the metal. 

Before concluding this article we desire to call attention 
to a point usually overlooked. After a boiler explosion has 
occurred it is now usual to test fragments of the plate in 
order to determine the quality of the iron. The results 
obtained frequently go to show that the plates are brittle 
and of inferior strength, and, of course, the makers have 
too often been hastily condemned on the evidence so 
obtained. It is well » aa a iron, 
originally very good and very tough, may, at the moment 
of caphesion, be stoaiand pn oa its mit of elasticity, 
and of course seriously lajeuel This kind of evidence 
should, therefore, never be accepted as conclusive without 
strong corroboration. 
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"Fw almost all questions connected with dynamic 
electricity, and especially in telegraphy, the law of Ohm is 
constantly involved and frequently referred to, and it is, 
therefore, of the first i ce to the student to take 
this pons asinorum of electrical science as early as possible 
on his road to knowledge. A clear comprehension of the 
law in question is, indeed, of absolute necessity, not only 
in order to obtain a correct theoretical view of the voltaic 
circuit, but to solve neatly and correctly almost any of the 
practical problems arising in the application of the voltaic 





ency. 

The fundamental law of Ohm enables us to express clearly 
and concisely the conditions which determine the intensity | 
of a voltaic current, otherwise the quantity of electricity | 
passing through a conductor in a given time. ‘When it is 
once understood that the cause of an electric current, or of 
the of electricity from one point to another, is a 
difference of electrical tension existing between these two 
points—constituting an electromotive force, which, as in the 
case of a Daniell battery, be J often be taken as constant; 
and further, that every body in nature, according to its | 
form and composition, more or less resists or impedes the | 
passage of electricity, which takes place by transmis- | 
sion from molecule to molecule in the conductor, the law in | 
question becomes extremely simple and even obvious. It is | 
expressed in the ah Ngeors that “the intensity of a, 
current is directly as the electromotive force and inversely | 
as the resistance, or as the ratioof E to R.” Calling I the | 
intensity of the current, the law of Ohm is thus shown by | 


the equation I = = , whence it follows that E= IR 
E 


— o 


and R = 


The only effective and measurable property of a voltaic 
current is its intensity or strength, pag the practical | 
applications of electricity, the production of a current of 
given intensity, under conditions the most economical and 
convenient, is the only point which need occupy attention. 
Consequently, as Mr. Fleeming Jenkin has recently 
observed, the old distinctions of “quantity ” and “in- 
tensity” currents are unnecessary and even mischievous, 
since they imply the existence of two distinct properties, 
where only one is involved. Nor can a current be 
correctly said to be of any “tension;”’ for, as we have 
already pointed out, and as will be further shown below, 
the current varies merely as the difference of tensions, 
divided by the resistance, between any two points in a 
conducting medium. What was formerly—before the law 
of Ohm was generally understood—termed a Bye 
current,” was a current existing in a circuit of small 
resistance, whilst the term “intensity current,” was 
employed to designate a current in a circuit of con- 
siderable resistance. In either case, however, the effect of 
the current is precisely the same, provided the intensity, 
or quantity of electricity passing, as measured by the 
galvanometer, be the same. | 

The zero of tension is always taken to be the tension of | 
the earth at the time being. The difference of tensions 
which constitutes electromotive force, occurs, in the circuit 
of a single voltaic cell (to which we will for the present 
confine our attention), at the surface of contact. of the zinc or 
positive element and the fluid of the celi, the zinc assuming 
a negative and the fluida positive tension. These opposite 
tensions are not necessarily equal, that is to say, the con- | 
dition + ¢ + (—#) =0, does not always obtain; but | 
their algebraic difference is constant, and equal to E, which 
is dependent solely upon the nature of the fluid and | 
metallic surfaces in contact—thus, + ¢ — (—?t) = E, the | 
latter having evidently a determinate value under any 
given conditions. 

The negative element of the voltaic couple is simply a 
conducting body, which, being immersed in the fluid of the 
cell, serves to establish a conductive communication, or 
circuit, through which the opposite tensions of the fluid 
and the zine may tend to neutralise each other, by a 
ig of electricity, or current, from the former to the 
atter. For it is particularly to be observed that no 
neutralisation of the tensions produced can possibly take 
place at the surface of contact which constitutes the seat of 
the electromotive force; to establish a current, the fluid and 
the positive element must be brought into communication 
by means of a conducting medium, the contact of which, | 
with the fluid on the one hand and the zinc on the other 
hand, gives rise to no electromotive force sufficient to 
counteract that due to the contact of the zinc or other 
oxidisable metal with the fluid. We thus perceive that 
an electromotive force is equivalent to an infinite resistance 
opposed to the direct neutralisation of the opposite tensions 
it produces, and that’ an efficient negative element should, 
by contact, take the tension of the fluid in which it is 
immersed, which it cannot do if it is susceptible of being 
chemically acted upon by the latter. Again, the zinc con- 
tact, external to the fluid, should be a clean metallic one, 
in order to avoid any effect of oxidation at this point, 
which might give rise to an electromotive force opposed to 
that producing the current. 

The resistance proper opposed to the passage of the 
current is twofold, first, that of the fluid between the 
positive and the negative elements, or the internal re- 
sistance of the couple, which we may term 7, and secondly, 
that of the external portion of the circuit which we may 
designate as R’. Thus R =r + R’, and we may now 
employ this compound expression for the total resistance 
of the circuit. In the case of all homogeneous conductors 
of prismatic form, the resistance varies directly as their | 
specific resistance and as their length, and inversely as 
their cross-sectional area.. The resistance r, will, there- 
fore, vary according to the degree of concentration of the 
electrolytes employed in charging the cell, and as the dis- 
tance between the plates, and also inversely as the size | 
of the latter. 

What precedes will enable the young electrician to 
answer, generally, such questions as the following :— 





| virt 


exposed metallic surface in cell No. 1, is one hundred 


times than in cell No, 2; the distance between 
the and other conditions are similar. Required, 


whether the larger cell will not overpower the smaller one, 
and give rise toa current traversing the latter? 

2. The resistance of the larger cell being one unit, and 
of ‘the smaller -cell one hundred units, it is required 
whether there would be -any considerable difference 
between the currents transmitted by the two cells re- 
spectively through a wire offering 100,000 units of 
resistance ? i 

3. For the external resistance of 100,000 units is sub- 
stituted one of ten units; it is required whether there would 


be an appreciable difference between the currents trans- 
mitted through the latter by the two cells respectively ? 
4. How many cells, each of thirty units resistance, 


having their similar elements connected together so as 
ly. to form but one couple, would be required to 
double the current transmitted by a pee, 3 one of these 
cells, the external resistance in both cases g ten units ? 

We may now give a brief synthetical exposition of the 
rationale of the law of Ohm, which ay be of further 
utility to the student—=still confining ourselves, however, to 
the case of a circuit composed of a simple voltaic cell. Let 
B represent this cell, the = of which are united 
by a homogeneous wire, w. e may project this circuit 
upon a straight line F Z, the section Peing made at the sur- 
face of contact of the zinc and fluid within the cell. The 
line F Z represents the total resistance of the circuit, 
F C the proportional internal resistance of the cell, and 
C Z the resistance external to the cel]. The point F corre- 
sponds to the fluid surface in contact with the zinc, and the 
point Z to the zinc surface in contact with the fluid. At 
these points draw the perpendiculars F F’ and Z Z, 
ordinates of tension representing the equal and opposite 
tensions of the poles of the couple when the circuit is open, 
and the constant tensions at the contiguous points F and Z. 
When the circuit of the battery is closed Z Z’ will still re- 
present the electromotive tension of the zinc element at the 
surface of the contact of the fluid; but the tension of the 
negative element will then be proportional to the lesser 
ordinate C C’, and the ordinates of tension will pro- 
gressively diminish from the point F to E, where the 
tension will be found ni/, and beyond which the tensions 
change their sign. And the extremities of these ordinates, 
which may be determined experimentally, will form a 
straight line F’ Z’ representing the distribution of tensions 
throughout the closed circuit. 
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Let us consider two ordinates, at 2 n’, falling upon the 
extremities of a given unit of length of the conducting 
wire ; the difference between the tensions of the two corre- 
sponding points will be represented byan. This difference, 
constant for any similar length throughout the circuit, de- 
termines the movement of electricity which constitutes the 
current, Asan’ = 1, a7 represents the fall of tensions 
for the unit of length. or the similar triangles 

an_FF é 
og re tang. a, a being 
the angle F’ E F ; and, since a n’ = 1, the fall of tensions 


nan’, F' F E, we have 


“4i= 





rE Now it was assumed by Ohm, upon theo- 
retical grounds, that the quantity of electricity passing at 
any point of the conductor must necessarily be proportionate 
to the fall of tensions, and this assumption has subse- 
quently been amply verified by experimental — The 
¥ Ee But 

F F’ = half the electromotive tension in action to produce 
the current, and F E ial a total resistance of the 
2FP_E_FP_,. me, able 

And FE ~R- FE I; thus the _ 
sity of the current is proportionate to the electromotive 
force divided by the total resistance of the circuit, or 


Again R= F Z is compounded of the internal 


intensity of the current will therefore be I = 


circuit. 


= ae 


resistance of the cell F C = 7, and the resistance external 


; mer: 
to the cell, C Z = R’, therefore I = 7+ RY 








CHROMIC AVENTURINE. 


THERE is a peculiar variety of quartz or rock crystal exhibiting 
in its internal structure distinct crystals or plates of mica, and to 
which the name of avanturine or aventurine has been given. Its 
principal characteristic feature is that, when cut in a particular 
direction, it reflects very brilliant rays of light falling upon the 
exposed surfaces. This mineral is rarely found in nature, although 
some excellent specimens have been discovered in Spain. The 
majority of the specimens offered for sale are factitious, and 
without some means of testing them, or unless the intended 
coe were a connoissieur in the geological and mineralogical 

epartment, the chances are he would be unable to distinguish 
them from the genuine article. 

m the earliest time the Venetians have been celebrated for 
their glass manufactory, and at one time the supply of the whole 
of Europe was mainly drawn from that country. Every one is 
acquainted with the old superstition that a goblet of Venetian 
= was supposed to be a sure test for poison; flying into 
ragments immediately the deadly draught was poured in. Not 
very long ago an artiticial gem was produced upon which the name 
of Venetian aventurine has-been bestowed, and which is, in fact, 
nothing more than a piece of glass. The exact composition of 
this ingenious and highly successful attempt to produce a facti- 
tious mineral is not very well known, and until it becomes so, it is 
in vain to expect its manufacture to increase. The greatest 
possible ex respecting both the weight and quality of the 
materials used in the production of artificial gems is absolutely 
indispensable to their successful manufacture. The slightest 








1. Two Daniell’s cells are opposed to each other, or con- 
nected zine to zine and copper to copper. The extent of 


quantity in excess, or the reverse, will effectually mar the 
brilliancy and also render the cutting and polishi i it and 
precarious. At /’Académie des Sciences M. Pelonze ly made a 





The bichromate of potash Ko 2 
(28°8 ran colenring wetter, as, might be, 
its composition and its viour under heat, which pee 
it into its constituents. The reaction is as follows 2 (Ko, 2Cr0*) 
= 2 Ko, CrO*+ 2CrO+ 20. The neutral chromate of 
Ko, Or 0* is decomposed by-the action of silica, one of the 
ingtedients of glass, arid the decomposition is thus: represen’ 
Ke, Or 0° 4.81 0= Ko, 81.08 +.Cr 0420. It is therefore evident 
+ when the silica S, 1 0% and the potash salt are brought into 
contact the whole of the chromic acid CrO* belonging to the 
alkali becomes reduced to the state of protoxide of ¢ e Cr O, 


i é is not a sim) ical mixture, but -a» real 
chemical combination, which renders the process more:valid and 
decided. Whenever the combination of different ingredients is 


accomplished solely by mere mechanical mixing, itis comparatively 
an easy task to separate them again; but when once a chemical re- 
action has taken place the nature of the ingredients themselves. 
become changed, and nothing short of a complete decomposition 
will restore them respectively to their pristine condition, It is 
not necessary that any perceptible-chemical action, that is, one 
which can be previously stated in a chemical formula, should 
happen, in order to cause two bodies to unite in that manner. In 
the union of me among’ themselves, khown by the tiame of 
alloys, or where mercury is employed, amalgams, the combination 
is a true chemical compound, and not simply a mechanical mix- 
ture of the component metals, Not only do the properties pos- 

by the combination differ essentially from those charac- 
terising each constituent, but it is also impossible to separate them. 
without having recourse to chemical reagents, and effecting;a com- 
plete analysis of the alloy. 

It appears that the valuable, or rather the attractive, ities of 
the chromic aventurine depend, ceteris parvbus, upon the propor- 
tion of bichromate of potash used in the mixture. If the propor- 
tion is small the glass produced is transparent, of an ‘uniform 
appearance and homogeneous density, and has a green tint 
slightly inclining to yellow. On increasing the quantity of the 
alkali to a certain extent small beads of sesquioxide of chrome 
make their appearance, In the experiments made by M. Pelonze 
he varied the proportion of. the bichromate of potash, but kept: 
that of the other ingredients constant: They were:’ sand 
250 grains; carbonate of soda, 100 gtdins; and ‘calcareous spar, 
50 grains, represented by the chemical equivalents, S.1 0%, Na O, 
C O* and CaO CO%, ith ten grains of the bichromate added to- 
the above ingredients the glass produced was similar to that just 
described. A double quantity of the alkali had the effect of 
deepening the green colour and rendering perceptible the beads of 
the sesquioxide of chrome, but caused no change in the facility 
with which the glass was worked and annealed. A marked differ- 
ence was observed on increasing the proportion of the salt.to forty 
grains. The fusion and working of the glass became more —— 
and it was filled with crystals of chrome of an exceeding beauty an 
brilliancy, It was from some of the specimens manufactured at- 
this stage of the experiments that induced a comparison between 
this description of aventurine and the Venetian, anil resulted in 
the name *‘'c ic” being bestowed upon it, The addition of 
ten grains more, making fifty in all, proved that the maximum 

roportion had been reached, as the result was a complete failure. 

e fusion was extremely difficult and refractory; the product was- 
filled with a confused mass of beads, literally stuffed with them; 
and they had neither the beauty or the brilliancy of those of the- 
former experiments. The proper 9 ide rtion of ‘the alkali is there- 
fore forty grains—-this quantit pln the best and most satis- 
factory results,. The glass so formed contains from 6 to 7 per cent. 
of oxide of chrome, a ‘half of which is combined ‘chemically 
with the glass and the other half remaining free, and constituting 
the brilliant crystal beads which are the peculiar characteristic ‘of 
this production, / 

The chromic aventurine can be prepared ,with a far greater 
facility and eertainty than the Venetian. The former commences 
to form during the fusion of the glass, while the latter does not 
come into existence until the annealing process is begun. Analo- 
gously to its natural rival, it reflects the rays of the sun with 
remarkable refulgency, and only yields to the diamond with respect: 
to what may be termed its sparkling power. Ordinary glass 
yields easily to its abrading and cutting powers, and it enjoys the 
ns tag Bd amuch greater hardness than its Venetian-contem- 

rary. is last quality is of the greatest importance im all sub- 
stances of a similar nature. The sha in which the crystals of 
the sesquioxide of chrome present themnialives in: the: body of 
aventurine are infinite; but among them, from time to time, the 
regular hexagon has been distinctly recognised: This is‘the form 
in the crystalline system to which the sesquioxide of chrome 
belongs, and therefore it is only natural that it should sometimes 
appear in that shape. It may be mentioned that the metals iso- 
morphous with the sesquioxide of chromeare the sesquioxide of iron, 
Fe? 0%, and the sesquioxide of alumina Al? O*%. The last-named 
substance is, however, only inferred to have the constitution 
represented by the chemical equivalent, in consequence of it being 

ous with the red oxide of iron. The colour of the chromic 
aventurine prepared in accordance with the best proportions of in- 
gredients is that of a yellowish green, but. the precise tint varies 
slightly without any extraneous cause existing to account for the 
erence, 


Mr. RicHaRDsoN’s PETROLEUM FurNAcE.—Mr. C. J. Richard- 
son has issued a prospectus of his “‘ Liquid fuel portable grate for 
petroleum, shale, crude or heavy oil, residuum or grease, creosote, 
and gas-tar, without smoke.” “Ime grate is offered by the patentee 
to shale oil manufacturers and refiners for use in their retorts, to 
enable the refuse of the oil-stills to be used up as fuel instead of 
slack or coal. Mr. Richardson states that during the time-he was 
conducting his experiments in Woolwich Dockyard he was repeat- 
edly asked for such an apparatus. In applying his invention in 
this direction, the patentee has adopted the suggestions thrown. 
out in a recent number of the Oil Trade Review, and it now re- 
mains to be discovered. by a practical application whether he has 
done so successfully. We have, however, the assurance that any 
boiler having water space below the grate can be fitted with the 
petroleum trough without alteration, and in this arrangement we 
may hope to see the use of liquid fuel introduced in cases of great 
emergency, where the relative cost is not an object, as pointed out 
in the article referred to. Mr. Richardson gives a remarkable 
instance of the enormous cost of ordinary fuel for a long voyage, 
It appears that the steamer Nemesis, of 2,018 tons and 600 horse- 
a. in her passage in the spring from Calcutta to Suez (her 

ilers not in very good condition), burnt 1,600 tons of coal ;she 
must have ‘used nearly the same on her return; at the price paid, 
£3 10s. per ton, £5,600 must have been expended in fuel each way. 
Mr. Richardson adds that if her boilers could have burnt petro- 
leum, with the Burmese at one end and Egyptian at the other, 
one-third weight of fuel only would have been nec , and a 
very large freight profit would have been secured, with little labour 
to the stoker, and with no clinkers in the furnace or priming in 
the boilers. It has been proposed by Captain Matthews, of Mold, 
to Mr. Richardson, to exhibit the boiler in operation at Weolwich 
for a few days, and this, subject to the approval of the Lords of 
the Admiralty, will be done. It will be kept in operation about 
a week, and the consumption of oil during that time will be con- 
siderable, Mr. Richardson to levy contributions of oil 
from those manufacturers al oy mw to see the experiments. 
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of which being given, that is, being known to bé zontal, ‘the 
other two could be made parallel to it. ‘The horizontal line 
becomes the datum or known quantity, and the other two are 
found from it. In Fig. 1 let, as before, C'D” be the line of 
4 F16..0) " : 
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collimation, or line joiing the focus of the object and eye-glasses 
representing the imaginary longitudinal axis of the telescope, 
A B the line of the bubble tube, and E F the bar upon which 
the telescope rests, termed the “traversing bar.” The relative 
position of these patts of the instrument is, in fact, of no con- 
sequence whatever, and need‘ not be exactly as they are shown 
in ‘the Fig. 1. The line A B is sometimes above C D, but also 
sometimes below it. Their llelism is the important con- 
dition to be fulfilled. In the Y level, with which we shall 
commence, as the oldest form, the bubble tube is usually placed 
under the telescope, whereas in Troughton’s and Gravatt’s the 
reverse is the case. Taking the adjustments in point of import- 
ance it should be borne in mind that the line of collimation 
occupies indubitably the first place, then the bubble tube, and, 
thirdly, the traversing bar. In truth, this last-mentioned 
adjustment may always be made temporarily, as required, 
by means ,of,. the parallel plate screws; but as the less 
they are worked the better, and much time would be lust 
in bringing the instrument level by them every time it was 
moved in the slightest degree from its first direction, it should 
always be made and maintained as’ a permanent. adjustment. 
The traversing of an instrument has frequently to be slightly re- 
adjusted without any fault attaching to the user, or any actual 
disturbance having occurred to the instrument. A new instru- 
ment, with all its adjustments in the most perfect order and con- 
dition, will not “traverse” after being used for a short time. 
This proceeds from the fact that the threads of the screw con- 
necting the instrument with the parallel plates becomes a little 
worn. It is of course impossible to expect that they should wear 
equally all round ; the difference, otherwise inappreciable, is, 
however, pointed out. when means so delicate and sensitive as an 
air bubble are employed to indicate it, To obviate the difficulty 
of getting a level to “ traverse” perfectly—which, it may be re- 
marked, no instrument ever will do after being used, as the best 
frequently require just a touch of the parallel plate screws to 
set them right—some makers construct their levels and parallel 
plates in one piece, similarly to the manner in which that portion 
of a theodolite is made. The level is, therefore, never separated 
from the plates, and the screwing of it and unscrewing of it 
every time it is taken out is entirely avoided. The advantage of 
this method is incontestable, and might have been inferred, 
& priori, from the fact that, theodolites will “traverse” perfectly 
without this adjustment: ‘We have seen ‘some excellent 
specimens of levels constructed in this manner ‘in ‘one’ piece ; 
they lie ‘on’ their side in their box, and aré' very handy for setting 
up—there ‘is nothing to do but to take them out as they are, and 
screw them on to the tripod-head at one operation. The manner 
of packing them also greatly diminishes the chances of shaking 
and derangement arising from the continual travelling to which 
instruments of this description are necessarily liable. 

Returning to the Y level, it may be stated that, virtually, the line 
C D (see Fig. 1) the line of collimation, isgiven as horizontal. We do 
not mean to assert that an engineer to whom a Y level may be sent, 
and who cannot, of course, take for granted that after being 
knocked about by a long journey, and left to the tender mercies 
of weary | porters and ‘others, it is in proper working order, is to 
assume the line of collimation to be in adjustment. On the 
contrary, let us assume it to be “out.” In Mr. Heather's little 
book to which we have previously drawn attention, will be 
found a description’ of the method of setting the collimation 
right. It simply consists in setting up the instrument pretty 
level, sighting a small object, turning the telescope half round 
in its Y’s, and sighting the same object a second time. If the 
cross wires cut the object on both occasions the line of colli- 
mation is horizontal; if otherwise, by turning the screws 
attaching the wires or hair to the diaphragm, they can be made 
to-do so after a few repetitions of the process. The whole opera- 
tion is of a nature so simple that we are justified in assuming it 
to be accomplished. This facility for adjusting the collimation 
in a Y level is due solely to the circumstance of the telescope 
being movable in its Y’s. The same advantage is obtainéd'in the 
common theodolite, transit théodolité, and transit ‘instrument 
proper. There are, however, some descriptions of transit instru- 
ments which do not admit.of the-telescope being removed from 
its bearings except by the:maker. The line C D being thus 
horizontal the other lines AB and EF could be made so from 
it. Owing to’ the possibility of lifting the telescope out of its 
bearings the line A Bin the Y level can be made:horizontal, in- 
dependently of the horizontality of CD, which cannot be done, 
as will be seen ‘hereafter in Grayatt’s level: The reason is, 
that in the Y level, after bringing the bubble to the centre 
of its run by the action of the parallel plate screws, the tele- 
scope, bubble and all, can be lifted clean out of the Y’s, and 
turned end for end, without causing: the. slightest motion or 
‘derangement of anyother portion of the instrument. In Gra- 
vatt’s level, as the telescope is per se immovable, it can only be 
reversed longitudinally by making it “traverse,” thus bringing 
into play another unknown quantity, viz, the line EK F, 
in Fig. 1. The line EF can'otily’ be adjusted after 
A B is made horizontal, and, dinrblote, can be of no 
use in adjusting the latter. It amounts to this, in the 
Y level, the adjustment of the bubble tube or the line A B can 
be made independently of E F by the action of the plate screw 
alone, and it does not matter whether E F is horizontal or not. 
In Gravatt’s level any error in the horizontality of E F, sup- 
posing it were assumed to be correct, would altogether vitiate 
that of A B, and therefore the adjustment of A B must be 
founded upon that of another datum whose accuracy is indepen- 
dent of that of EF. This datum is evidently C D, the line of 
collimation.* We have, therefore, the lines A B and C D both hori- 
zontal ; it remains, therefore, to make E F parallel to them, and 











* For instructions to make the bubble tube, represented by the line A B in 
the figure parallel to C D, the line of collimation, and for further informa- 
tion, the reader may consult Heather’s book, the work already quoted. 











the adjustments are complete. This is effected by the aid of the 
posaliel plato cxsows east Wipt of SUES rew as it may 
termed, or the screw connecting one of the Y's with the tra- 
versing bar. Let us now sum tp the main points of difference 
parate adjustments of the Y level. First, the line of 
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own’ ent can be accom- 
, letube or the tra- 
hy, A¥ the case may be, but 
ad hat of the line of collima- 
“it into a horizontal position. 
amet rn 
usted Teversing 0 lescope, en 
the joint use, bubble screws and the parallel 
Its adjustme@htean also be made independently 
that of the collimation or the traversing. In the figure, 
‘dimes A B, © D-can be rendered horizontal indepen- 
beath' other, and also, as will be seen, from one another. 
e ‘traversing, or the line E F, in the figure, it 
to the other two unless the line A B 
jjustment is made by turning the telescope 
, and Half round successively on its axis, and is inde- 
pendent of the line'C.D. The bubble is brought to ‘the centre 
of »its'run by the parallel plate screws, and the instrument 
tumn¢d half round'on its axis, so that the contrary ends now lie 
over the..same,screws. The traversing arrangement, or the 
line’ EF; being “out,” the bubble in this reversed position will 
not how occu! the centre of its run. But we know the bubble 
on the line A B té be horizontal, therefore it is evident that EF 
requires to be made parallel to it, which is accomplished ‘by the’ 
aid of the screws on the traversing bar and the parallé 
screws conjointly, okie ats 
The facility with which the adjustments of the Y level tan be” 
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made-is a great; point in its favour ; a few minutes Deine all Ce 
time that is ired to test their rectitude. "Théré ee: 





scription of level affording that thorough 
the correctness of its adjustments which is given b 
adjustment of the others require much time and café, vere 
after all impart that complete confidence respecting their ‘ateu- 
racy which one obtains from the ‘use of one of the older form. 
An engineer or surveyor who understood how to put a Y levél 
in thorough working order could swear to its being in perfect 
adjustment, which is more than he could do with regard to a 
dumpy. It is only just to observe that, notwithstanding this 
advantage of the Y form, the dumpy is certainly preferred by the 
majority of practitioners. It is on the whale a lighter, more 
compact, and miore handy instrument to work with, and when 
once put, in first-rate. by the maker will stand a good deal 
of rough work and knocki Absit before becoming deranged. A 
very: good reason why.the Y level has been superseded by 
its more modern rival may be found in. the defects in its own 
shape and make—defects which may and have been remedied. 
What makes the Y level so unhandy and likely to get out of ad- 
justment is the unnecessary length of the Y's. e have seen 
some very good specimens of Y levels in which the Y’s are no 
longer than the small uprights of the telescope of the ordinary 
dumpys, by which it is attached to the bar. Moreover, instead 
of the long, clumsy traversing screw to be seen in the old 
instruments the traversing bar is connected to the Y’s in pre- 
cisely the same manner as in a dumpy.. The clamping and 
tangent screws, altogether unnecessary and su ous ina 
level, are removed, and the axis of the instrument shortened 
thereby considerably. A Y level of this description becomes as 
compact and portable as any dumpy;'the only difference being 
that. it is a little heavier, a point,of no importance compared 
with its other advantages, It is commonly a desideratum with 
young engineers to haye as light an instrument to carry as 
possible, and we would take this opportunity of warning them 
not ‘to allow this point to be carried to an extreme. What is 
gained in the diminution of weight:is lost ifi steadiness. A light 
instrument, whether level or theodolite, cannot be steady. 
Every engineer who has used both a ten-inch and a fourteen- 
inch in a gale of wind knows the difference in their powers of 
stability. There is little doubt that for ordinary purposes a 
ten-inch level is quite large enough; but when one wants to get 
over the ground rapidly and take long sights—as frequently 
happens in parliamentary work, where some land belonging to a 
hostile proprietor has to be passed through—the range is not 
sufficient, and it becomes advisable to employ a larger instru- 
ment with a greater focal length. We have found a twelve-inch 
to be a very good medium size, affording the advantage of being 
able to take longer sights than a ten-inch, and at the same 
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may both be out, as in Fig. 5, and this is the assumption on which 
to proceed in testing an instrument. 

There is, of course, no necessity for the lines AB, C D, in 
any of the exdmples‘shown, to slope as in the figures, they might 
incline inthe contrary direction, but as it would occupy spade to 
no purpose to indicate both, we have chosen the one in question. 
The particular direction, or the angle each line makes with the 
horizon, it is needless to say, has nothing to do with the prin- 
ciple and the method of correction. From what has been 
already stated, it is evident that, for the time being, the line A B, 
or that of the bubble-tube may be considered as horizontal, since 
it is made so by the use of the parallel plate screws in setting up 
the instrument. Thus, in Fig. 4, where the bubble tube A B is 
out of adjustment, when it is temporarily made horizontal in 
setting up the instrument, it throws the line of collimation C D, 
previously horizontal, into the position CB. When both lines 
are out (see Fig. 5), the temporary adjustment of C D simply 
increases or diminishes, according as the angle between them is 





time not possessing the great weight and size of a fourteen-inch. 
Taking into consideration the nature of the ground where rail- 
Ways run now-a-days, a “long sight” is rather a rare circum- 


convergent or di t, the aberration of the line A B, 
Not satisfied with: the jeal i ements that he had 


intfodtiéed’in' the existing*tevel;’the late Mr. Gravatt, being 


stance, and may be said to be altogether counterbalanced by the | natuffilly Well aware of the great disadvantage his level laboured 
minor advantages, in one sense, to be obtained by a quick’| undef ‘with respect to the adjustment of the line of collimation 


setting-up and shifting of the instrument. These will be \in-'imeomiparison with the facility afforded 





the old. ¥ level, has 


vestigated when we treat of the “t ary adjustments.” “It/| given @ method of testing and correcting this adjustment in the 
is worth remembering that where extreme accuracy in levelling‘ @umpy:” “This ‘m: has been partially—very partially— 
is required the Y level is to be preferred to all others. «| alluded to‘in works on mathematical instruments; and even in 


About twenty years ago the late Mr. Gravatt introduced the 
dumpy level, which is now, par excellence, the favourite 
instrument with the profession—and deservedly so, al! 
for our own part, we should give the preference to one of 
the new description of Y levels previously alluded ‘to. 
We have not ‘thought it necessary to give sketches 6f% 
instruments with which every engineer is familiar, 
we shall do so when treating of some of the recent-inven 


tions in’ this line. The “dumpy,” which is the cognomen® 
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Sige ete Schoboneaneet trsondvine upon its vertical 
is. There are other optical differertces, or rather improvements, 
whish do not ftiterfére with the adjustments, which are our 
sent, consideration. - The, dumpy level, with respect to the posi- 
tion of: its principal parts, is-accurately represented by the lines 
in Fig. 1. In the description of Y level which we have men- 
tioned as constituting an excellent instrument, while the prin- 
ciple of the Y is adhered to, viz., the capability of separating the 
telescope and bubble tube altogether from the rest of the instru- 
ment, the various modifications and improvements introduced by 
Mr. Gravatt are availed of. The question at present before us is, 
“Supposing we received a dumpy level, with every reason to 
believe that all its adjustments were out, how should we proceed 
to set. them right as we have done for the Y level?’ Let Fig. 2 
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represent, of course to an é ted scale, the state in which 
the different parts are relatively to one another. The problem is 
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Mr. Gravatt's. instrument, differs.‘ from the-?Wirtually done‘in the case of s Y level. 


Mr. Heather's excellent/little work, it is by mocmeans so clear as 
it ought to bey bedring in mind that it is the only method b 


| which a Gravatt’s level;-under the conditions we-have specified, 


can bevaccurately adjusted: In our next article-on thiswttbject 
we shall give, with a view of rendering this question fully intelli- 
gible and explicit to our younger réaders, a few diagrams and 
formate, which will enable them to thoroughly —- this 
}rather‘complex question. Our.own opinion is, thatthe best 
rofeadjusting the collimation+ef a:dumpy is. an 
belong. more to’the province of a) ° 
ment maker than that of an engineer. «ety ier 
We shall mention one or two ofthe» latter/methieds, but 


| would net advise the vicighuiedt to Leatinine ond yo! emecu- 
tionrexoept for: the..sake eo patio in wo, he-would do 
well to be sure'that he is aay distance of an. ian, 
who would be able to put his.instrument.in order him 


as the chances are that he will thoroughly. disarrange the 
adjustments in trying the experiment. . : 








Sourn KENSINGTON MusEuM.—Visitors during the week ending 
3rd November, 1866:—On Monday, Tuesday, and Saturday, f 
from 10 a.m. to 10 p.m., 8,729. On Wednesday, —s 
Friday (admission 6d.) from 10 a.m. till 4 p.m., 1,413. Total, 
10,142. Average of week in former years, 10,531. 
Total from the opening of museum, 6,388,773. 

INSTITUTION OF MECHANICAL ENGINEERS.—The next general 
rey Ney Institution will be held in the Lecture Theatre of 
the Mi Institute, Paradise-street, on Thursday, 
15th November. The chair will be taken at four o'clock p.m., 
precisely. The Sieve pees will be read and discussed at the 
meeting:—“‘On Sellers’ Self-adjusting-Injector, and other Improve- 
ments on Giffard’s Injector,” by Mr. John Robinson, of 
Manchester; “ Description of a Curvilinear Shaping Machine, 
by Mr. Francis W. Webb, of Bolton; “‘ On an Improved Tool and 
Holder for Turning and Planing,” by Mr, W. Ford Smith, of 
Manchester, 
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THE BOILER EXPLOSION NEAR SWANSEA. 








Tue boiler explosion illustrated in the two accompanying en- | 
gravings was a remarkably disastrous one. It occurred some | 


monthsago atthe Cwmfelin Tinplate Works, near Swansea, belong- 
ing to Messrs, D. Davies and Sons, and is alluded to in the July 
report of the chief engineer of the Manchester Boiler Assurance 
Company, who has obligingly lent us the photographs from which 
we have made our engravings. The boiler was of the kind generally 
known as Cornish, being made with one internal furnace flue, 4ft. 
in diameter, placed inside a shell 7ft. in diameter and 30ft. long. 
The pressure of the steam was 43 Ib. per square inch ; and the 
plates of both shell and flue were seven-sixteenths of an inch 
thick. The explosion originated in that very common cause—the 
weakness of the internal flue. In this case the collapse of the 
flue was remarkably complete and attended with proportionate 
violence. Both ends of the boiler were torn off ; the body of the 
shell, holding the greater portion of the collapsed flue, as seen in 
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the engraving, was blown in one direction, and the furnace end 
of the tube in another. Not less than five persons were killed, 
and as many injured ; and the buildings of the works were con- 
siderably damaged. 

A glance at the engravings shows that the 4ft. flue was unpro- 
vided with strengthening rings—a fact quite sufficient to account 
for the explosion when the collapsed shape of the flue, and the 
comparatively intact state of the shell, are taken into account. 
Let an internal tube exposed to compression by the internal steam 
be but slightly flattened, this shape has a continual tendency to 
increase in distortion ; with each increase in the flattening of the 
shell, the area for the destructive action of the steam also 
increases; until at last a more complete collapse, and consequent 
explosion, take place. After a boiler is made, it would not be an 


| inexpensive matter to renew a flue-tube with one made with 


proper rings. But even loose rings, of a deep section, welded, or 


even rivetted together, and loosely fitted over the outside of the 
flue, would greatly strengthen it, as they would tend to prevent 
collapse, or, at any rate, would prevent the collapse extending, 
beyond a certain point. We believe that there is no instance on 
record of the collapse of a flue provided with strengthening rings 
in the usual manner; and there can be little doubt that such 
rings, well proportioned, would keep up a flue even after the 
water had got too low. 

It would have been too much. to expect the coroner and jury 
to look for an explanation of the explosion rather in the weak- 
ness of the boiler than the strength of the steam. The coroner 
expressed his opinion that “the explosion had arisen from 
neglect in one or two ways—either in generating too much (!) 
steam, or giving the boiler too little water ;” and the jury 
returned a verdict of “accidental death,” caused by the explo- 
sion of a steam boiler in consequence of the smallness of the 
; Safety valve. “At the inquest,” says Mr. Fletcher, “some 
rather curious views were expressed.”” The Board of Trade had 
been asked to send down a Government inspector to assist in the 
investigation. The request had been refused, and it was suggested 
by the board that the coroner might obtain the assistance of some 
qualified engineer in the neighbourhood. This was thought un- 
necessary by the coroner, as several of the jury “ were practically 
acquainted with the construction of boilers, and able to get at 
the whole facts of the case themselves.” One of the jurymen 
stated, for the information of his fellow jurors, that a “furnace 
tube of a boiler would withstand the same pressure of steam as 
, the shell, if ouly half its diameter, and made of the same thick- 
ness of plate ; and as in the boiler under consideration the tube 
a little exceeded half the diameter of the shell it was somewhat 
weaker, but that had nothing to do with the explosion.” Another 
juryman undertook to estimate the precise percentage of strength 
that furnace tubes lost from being overheated from shortness of 
water ; while, in the opinion of a third juror, if the plates 
became overheated the steam would, from oxidising the iron, 
blow up the boiler. 

The loss of life through boiler explosions is only one way in 
which lives are violently destroyed in times of peace, but it is 
certain that an ordinary unassisted coroner's jury is a lament- 
ably lame instrument for dealing with such questions. 





HACKETT’S PATENT SAFETY APPARATUS. 


THE apparatus illustrated in the annexed engravings, invented by 
Mr. Henry Hackett, locomotive superintendent, Warrington, 
relates to a novel construction and arrangement of safety valve 
which is designed to prevent explosions in steam boilers from over 
pressure of steam, and is particularly applicable in checking any 
increase of pressure when there is a deficiency of water in the 
boiler. It consists of an internal cylinder enclosed and sur- 
rounded by an outer cylinder, the two being cast together and 
secured by a flange to the top of the boiler, the space between the 
two cylinders forming an annular space or chamber. The outer 
easing or cylinder projects somewhat higher than the internal 
cylinder, but is so arranged that a valve can be inserted so as to 
cover the internal cylinder and annular space, the whole being 
covered in by a lid, space being allowed for the valve to rise and 
fall. The valve can be weighted internally, or by any of the well- 
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| known means now adopted. The peculiar arrangement of cylinder 
| described allows, it will be seen, both the pressure of water and 
| steam to act upon the valve. The internal cylinder being open to 
the boiler allows the pressure of steam to act upon the valve, and 
| the annular space being connected by induction pipes with the 
| water allows the pressure of the same to be exerted in conjunc- 
tion with the steam upon the underside of the same valve. An 
outlet in the outer cylinder, on a line with the valve seating, is 
connected by a tube with the furnace; thus when the pressure in the 
boiler exceeds the weight of the valve the steam acting upon the 
valve up the internal cylinder, and the water upon the same valve 
up the annular space, causes the valve to rise and open the com- 
munication with the furnace, through which the water and steam 
' rushes, and is conducted so as to impinge against the crown of the 
flue and fall in a shower upon the fire, thereby extinguishing the 
same. The same effectis produced upon the valve for extinguish- 
ing the fire at any pressure if there should be a deficiency of water 
in the boiler; this is accomplished by extending the lever employed 
for weighting the valve some distance beyond its fulcrum. To the 
end of this lever a vertical rod is suspended, to the lower end of 
which, below the water line, a bucket or hollow vessel is secured; 
| this vessel, when there is sufficient water in the boiler, being of 
the same specific gravity as the water, remains submerged at any 
depth required, or to which it has been adjusted upon the vertical 

For example, say the vessel is so ed and adjusted that 
its bottom is 2in. to 3in. from the crown of the flue, so long as 
there is plenty of water in the boiler it remains in that position, 
without exerting any weight upon the lever from which it is sus- 
pended; but should the water get below the vessel the water which 
it contains then acts as a counterbalance to the weight with which 
the valve is loaded, thereby causing the slightest pressure in the 
| boiler to raise the valve and relieve the pressure.} 





Tue Sheffield Cutier’s Company have determined to prosecute 
| any Sheffield manufacturers who stamp their goods with the word 
| “London,” or who stamp “cast cutlery ” as “‘cast steel.” 

THE INSTITUTION OF CIVIL ENGINEERS.—The session of this 
| institution will be commenced on Tuesday next, the 13th inst., 
| when two papers will be read and discussed respecting the employ- 
| ment of steam power on canals—one by Mr. W. B. Clegram, 
| detailing the results obtained on the Gloucester and Berkeley 
| Canal; the other by Mr. Samuel Healey, recording the experience 
derived from the use of that power on the Grand Canal, Ireland. 
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RAILWAYS ABROAD. 


A sort line has recently been opened in one of the most 
interesting but most hilly outskirts of Paris, namely, from 
Enghien to Montmorency. The length of this new railway is 
less than two miles, and its peculiarity is that it consists almost 
entirely of curves of 300 metres radius, and inclines of 0°045 ; 
there is a level bit of 150 metres at one end, and another of 
153 metres at the other, and these are all. The service is per- 
formed by the ordinary locomotives of the Great Northern 
Railway of France, with which the new line communicates, with- 
out any special arrangements whatever, and the speed is about 
fifteen and a-half miles per hour. This small specimen of moun- 
tain railway has naturally attracted a good deal of — and 
the experiments made by the official engineers of the work are 
declared to have been most satisfactory. The tractive power 
necessary to draw a train of 100 tons on those parts of the line 
where the incline is 0°045, and the curve 300, was found to be 
5,500 kilogrammes, or 54 tons. The weight of the engine was 
about thirty-five tons, and the adhesion een one-sixth and 


one-ninth of the total weight of the engine. It-is believed that | jq, 


similar curves and inclines may he adopted for lines of greater 
length ; but in such cases, of course, it is n that the 
production and expenditure of steam should be nicely regulated. 
With the view to lines composed of such curves and inclines 
Monsieur Pétiet has constructed a special engine. It is a tank 
engine, with four pairs of wheels coupled, the weight of which 
is but 280 kilogrammes, little more than 600 lb. (English) per 
square metre of furnace, fuel and water included. The axles 
are brought as closely together as possible, and everything is 
arranged to give the greatest power with the smallest possible 
weight and space. The Pétiet engine works a train of seven 
carriages, and weighing about sixty tons, on the Montmorency 
line at the rate of sixteen and a-half miles an hour; it is placed 
in the rear of the train for the ascent, and at the head for the 
descent, in order to avoid danger to the couplings. The car- 
riages used on this new line are the mixed ones of MM. 
Leprovost and Guéroult, which are said to give an economy of 
83 per cent. compared with the old carriages of the Eastern 
line, on which they were first used. The object attained in 
their construction is a reduction of weight without diminishing 
their capacity or weakening the framing. It should be stated 
that the Montmorency line is the work of a young engineer 
named Emile Level—a curiously inappropriate name under the 
circumstances. 

The completion of the Chemin de Fer de Ceinture, the circular 
line to connect all the Paris termini, and its continuation to the 
Champ de Mars, for the purposes of the Exhibition next year, 
is now in hand, and presents many features of interest. The 
part at’ present open is that which lies on to the right of the 
Seine ; it commences at Batignolles with the Western Railway, 
and connects all the great lines, making full half the tour of the 
city ; the remainder is now progressing rapidly. The new line 
will be carried over the Orleans Railway by means of an iron 
bridge 150ft. long, the platform of which is now being put 
together; and close to this will be another bridge of consider- 
able span over the Boulevard Jeanne d’Arc. After this comes a 
long open cutting, and then the tunnel of Ivry, between 1,100 
and 1,200ft. long, and. nearly 50ft. below the summit of the hill 
beneath which it passes; when finished this will be a tunnel, 
but it is being formed as a cutting and afterwards arched over. 
The line runs again here into a cutting, which in some parts is 
40ft. deep ; and this work is extremely troublesome, as it passes 
through a thick stratum of red sand, which shifts on the least 
disturbance. The presence of this sand has made it necessary 
to build the revetement of great thickness, inclined and supported 
behind by immense spurs formed in the talus. A great pas- 
senger and luggage station is being constructed at a place called 
La Maison Blanche, near the extreme southern limit of the city, 
on the Avenue de Fontainebleau. After proceeding by cutting 
for some distance through the ancient hamlet of Bel Air, with 
two bridges of about 30ft. span, the line is carried by an 
embankment, of which the maximum elevation is upwards of 
20ft., across the valley of the little river Biévre, the river as well 
as a road cutting the embankment. Beyond is a little hill 
called Fontaine & Mulard, through which is a cutting that 
reaches to Montrouge, where is an important work. This cut- 
ting, where it touches Montrouge, is about 50ft. in depth, 
and the conduit which brings the waters of Arcueil to Paris 
crosses it on a light and elegant arch. The Montrouge tunnel 
is nearly 3,000ft. in length, and opens out at a depth of 70ft. 
below the level of the short line of railway to Sceaux. The 
tunnel traverses the hefghts of Montsouris, which is honey- 
combed by abandoned quarries, which have given the en- 
gineer much trouble. The old quarries descend in places 
to a depth of 80ft. below the level of the rails in the tunnel, 
and in other parts terminate many feet above it; beneath the 
permanent way the cavities had to be solidly built up, but the 
whole of the underground work here is pierced with passages in 
order to facilitate the inspection of the railway works and also 
that of the quarries themselves, which, like the catacombs 
beneath other parts of the city, require constant care and atten- 
tion. Beyond this tunnel the line runs in a cutting under the 
Avenue d’Orleans with a bridge of 30ft. span and 100ft. in width. 
Beyond this again the line runs through ground riddled with 
quarries, and the cutting, like that mentioned above, is faced with 
a sloping wall and strong spur buttresses, which in many cases 
stand ou piers formed in the cavities of the quarries and bound 
together by arches. A little further on the cutting is crossed 
by two bridges, each of 40ft. span. 

The new railway then passes beneath the Versailles line; the 
bridge in masonry, which supports the latter, having been con- 
structed without interfering with the running of the trains. 
The mode adopted was as follows:—Large beams were placed 
beneath the sleepers of the line, parallel with the rails, and these 
were supported by upright posts standing on masonry, and when 
these temporary timber bridges had been rendered strong enough 
to support the upper line, the intervening earth was excavated 
and the works of the stone bridge carried on with all possible 
dispatch. Beyond this crossing the cutting fell again upon an 
open quarry in work, and close by a bridge of 60ft. span had to 
be built to carry the Rue Turbigo. Here is also one of the 
branches which connect all the great railways with this new line; 
the branch in question describes a curve of 400 metres radius, 
Again, further on, the cutting of the railway ran across the 
plateau of Plaisance which had been quarried in all directions 
like the spots mentioned above, and the construction of a bridge 
to carry one of the streets of the quarter gave rise to unex- 
pected difficulties, the abutment for one side of the bridge having 
to be carried to a great depth with the greatest possible precau- 
tions on account of the extent and irregularity of the quarries at 
this spot. The ground was so undermined that the engineers 
feared to open up a space sufficiently large for the foundation of 
the abutment at once, so three solid piers were constructed in 
shafts, or rather niches, and were afterwards connected by bond 
with the revetement of the cutting. The last underground 
work is a tunnel, 1,000ft. long, constructed in an open cutting 
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like that already referred to, and through ground pierced with 
old quarries. 

Near this spot a branch will run past Grenelle to the Champ 
de Mars, while the main line continues on by the fine compound 
bridge built over the Seine some time since to Anteuil. The 
Anteuil Railway is now being connected with the other end of 
the Chemin de fer de Ceinture, at Batignolles, and when this is 
done there will be a line all round the city, with the station of 
the Western railway for its main terminus, and other stations 
at every important spot in the whole circumference of the 
metropolis, as well as at the junction with all the great lines. 
The utility of such a line cannot be overrated, and, in an engi- 
neering point of view, it presents a good collection of all kinds 
of difficulties. 

Belgium is the Zl Dorado of railway travellers; unless they are 
in a great hurry a man may go from one end to the other of 
that busy little kingdom for about half-a-crown; but even the 
low tariffs of the other day are deemed unnecessarily high, and 
this year there has been a further reduction of prices, which 
increases in proportion to the length of the journey—a new 
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Many persons claim for France the adoption of this new 
arrangement, and the extent of the country, as compared with 
Belgium, would render the experiment there a far more 
important one; and the Chemin de fer du Midi seems inclined 
to try the experiment; the rates between Castres and Castel- 
naudary, Castres and Magamet, Graissessac and Béziers, Boussun, 
and St. Girons, and other places have been reduced to four 
centimes per kilometre for third class, and to six centimes 
for the first and second classes, with the Government war tax of 
one-tenth in addition; and when the line is curved the price is 
only charged as the crow flies, thus from Castres to Toulouse, 
and from Castres to Carcasson, the rate is charged on fifty-five 
instead of 100 kilometres, and so on all along the line from Cette 
to Bordeaux. Should the experiment succeed on the Great 
Southern line there is little doubt that the other companies will 
follow the lead. 

A new edition, just published, of the Guide du Mécanicien- 
Constructeur et Conducteur de Machines Locomotives is noticed 
in the Presse Scientifique et Industrielle; and the writer 
enumerates, amongst other new items of contents, a chapter 
containing all the improvements introduced in mechanism, 
properly so called, distribution, breaks, &c.; an examination of 
the various types of passenger and luggage engines; augmenta- 
tions of power, stability, and flexibility; the modifications intro- 
duced into the Engerth system; and, lastly, two chapters 
dedicated to the description of engines having more than four 
pairs of wheels. The illustrations include two new types of 
engines belonging to the Great Northern Railway Company of 
France, having eight and ten wheels coupled, and intended for 
steep inclines. One of these engines is now used on the Chemin 
de fer de Ceinture, which belongs to that company. The Guide 
referred to is a compilation by four known engineers—MM. 
Le Chatelier, Flachat, Petiét and Polonceau, with contributions 
by some others. 

A curious and ingenious method of enlarging the post-office 
carriages has been adopted by the Lyons Railway Company. Two 
vans are connected together by a strong junction of leather 
arranged bellows fashion, so that it expands and contracts with 
the movements of the buffers and forms a safe means of com- 
munication between the two carriages. 

Another modification proposed is a light iron frame, running, 
by means of small guide wheels, on rails fixed along the upper 
and lower part of each carriage, to protect guards while visiting 
the various parts of the train while in motion; the frame stands 
out from the side of the carriage sufficiently to allow room for a 
man’s body, and the guard, standing on the step and leaning 
back against the travelling frame, would have both his hands 
at perfect liberty and all his limbs in safety. We fear it will be 
some time before such a safety cage will be adopted, though the 
visits of guards to carriages in motion make almost everyone 
shudder with terror. 

There are few things more amusing than a pert ignoramus ex- 
hibiting his ignorance in criticising his superiors. The following, 
translated literally from a cutting before us, is taken out of one of 
the popular publications called “literary,” simply because they 
are not political, which fill Paris with their noise, their conceit, 
and their quarrels:—-“‘ Nothing is more comic than the Frenchi- 
fication of certain foreign words. Here is an example:—There 
exists in Canada a railway which is called the Great Trunk, 
which means simply the Great Mail, in the same sense as the 
Malle des Indes, &c. But our confréres of the grand press think 
it clever to call the said railway Le Grand Tronc. What resem- 
blance can exist between a tronc and a railway? Trunk resembles 
tronc I admit, but this is, perhaps, not quite sufficient,” Poor 
little critic! It never struck him that the Grand Trunk was 
intended to bear branches—or limbs if you will—like a tree or a 
human body. 

The Orleans Railway Company has only just completed the 
repairs rendered necessary by the inundations which occurred 
a month ago, and announced the re-establishment of the 
traffic of the line in its entirety. 





METROPOLITAN DISTRICT RAILWAY. 
No. 


To go into a minute‘detail of the various operations now 
being carried out on the works of the Metropolitan District 
Railway would require much more space than we have at 
disposal. For the present, therefore, we shall principally confine 
our attention to an account of the general condition of the 
work and an indication of its more remarkable features. Com. 
mencing where our first article left off we go on to say that 
at Broadway the works are in a very forward state. The houses 
in the course of the line at this point have been taken down, 
and the excavations have been sunk to the full depth for a short 
distance, The springs met with are so powerful that a steam 
pumping engine is kept constantly at work, and even this fails 
to prevent the frequent inundation of the tunnel and cuttings 
adjacent. The same thing occurs also in the cuttings and 
tunnels between Buckingham-road and the Victoria station, 
where two engines are kept constantly pumping night and day. 
The pumps discharge about 4,000 gallons per minute, and some- 
times do not sufficiently dry the cuttings. The covered way 
under part of Messrs. Elliott, Watney, and Co.'s premises 
is a very remarkable piece of work. The arch is five rings of 
brickwork, and in part nine rings, in thickness. As it is intended 
to erect large buildings over this section of the line, we 
believe for ale stores, &c., a special set of box girders have been 
placed to receive them. These girders each differ in the position 
of their strongest point of plating, so as to receive a row of 
columns which are to stand in a diagonal line across the site of 
the proposed building to support the floors. These girders are 
laid on. cast iron bed-plates, the hollow part of each bed-plate 
being filled with cement-concrete. These plates rest on brick 
abutments, and are spaced 15ft. apart. 

At this point also the line passes under King’s Scholars’ Pond 





sewer, one of the largest in London. The mode adopted in the 
reconstruction of this sewer is worthy of much praise. The 
head-room being limited, the sewer was carried across the line 
in a special construction of cast iron, supported on iron girders. 
Sewers, gas mains, and water pipes so frequently cross the line at 
differentangles andheights, that theengineersare continually called 
upon to devise new plans for their diversion, or novel systems of 
carrying them across the span. In most cases the new pipes are 
cast of different shape for each sewer or main. The walls of the 
new station, close by the present Victoriastation, are welladvanced. 
They are of the best Suffolk bricks, rubbed and gauged. At 
Lower Belgrave-place, a length of nearly 250 ft. of arched 
covered way is completed, and a vast deal of side wall in the 
open is also finished. From Coleshill-street to Sloane-square 
the covered way is arched and finished for a lengthof about 340ft. 
In this section also great troubleand expense are beingincurred in 
the necessary diversion of the sewers, &c., which intersect the site 
of the line. Much of the excavation has been executed, and the 
station at Sloane-square is progressing favourably. The walls 
for two-thirds of the length proposed are ready for the roof, so 
that it will be seen no delay has taken place on the part of the 
contractors. At Fulham-road the excavation is almost com- 
pleted, and a good deal of the brickwork of the retaining walls 
is also finished. 

The next point worthy of interest isthe station at Gloucester- 
road, one offthe largest on the line. On the preceding page will 
be found a section through the station longitudinally, and a 
transverse section of the roof, with all the necessary details, 
prepared from the working drawings, courteously placed at our 
di by Mr. T. Marr Johnson. This station is situated at the 
end of the southernmost of the branches of the West London 
Railway, and therefore occupies a very important posiition. The 
roof is rapidly advancing towards completion. The sjoan is 80 ft. 
llin. The principals are of wrought-iron, fifteen in number, and 
are set as shown in Fig. 1, 22ft. apart. They are connected longi- 
tudinally by trussed and girder purlins, shown in Figs. 4 and 13, 
and spring from brackets (Fig. 2), which support wrought iron 
standards (Fig. 3), let into the brickwork. The facia caps, tops, 
scrolls, &c., are of cast iron, the principals, purlins, ridges, &c., 
are all wrought-iron. 

The principals, one of which is shown in cross section in 
Fig. 4, are of H section, made up of a web and four angle 
irons. Fig. 4 also shows one of the lattice girder purlins. 
Its position will be perceived in a moment from an 
inspection of Fig. 1. Fig. 5 shows the covering plates of 
the joints in the principals ; Fig. 6, junction of tie rods; Figs. 7 
and 8 are elevations of portions of the ridge of the lantern ; 
Fig. 9 shows the lantern roof to a larger scale ; Figs. 19 and 11, 
details of roof ; and Fig. 12 is an elevation of joint in one of 
the principals. 

The side walls are panelled, as shown on the section; and at 
the piers, from which the principals spring, the counterforts are 
5ft. 6in. thick for their entire height. These are built perfectly 
plumb. The footings are of concrete, and the backings, as 
shown in the drawings, are also of concrete. The panelsare of 
brickwork, in three rings, and a handsome brick cornice finishes 
the whole. In each bay is a vitrefied drain-pipe 4in. in dia- 
meter, set in gravel. A barrel drain is carried down the centre 
of the line, into which these as all other drains discharge ; and 
from Blackfriars Bridge to this station it is yroposed to con- 
struct a concrete invert 2ft. 6in. thick. The mode adopted for 
receiving the thrust will be readily percisived from the 
drawings of the arch. The holding plateis, of cast iron, 
are bolted through the wall and counterfort with wrought iron 
bolts. These plates go down the full depth, except in 
cases where the head-room inside the station ‘would be at all 
curtailed, and in these cases the plates are of an extra thick- 
ness, 

Ample station accommodation will be provided on the new 
lines; one station will be erected at Bishopsgaie-street, one near 
Aldgate, and at Trinity-square a joint statiota for the Metro- 
politan Extension and the Metropolitan ‘District Railways. 
Stations will be provided at Mark-lane, King William-street, and 
Queen-street, and an exchange station at Blackfriars Bridge with 
the London, Chatham, and Dover line, another station at 
Norfolk-street, and an exchange station at Charing Cross. 
Westminster Bridge, St. James’s Park, Sloane-square, and 
Cromwell-road, will have their stations, and j:hose at Gloucester- 
road and Kensington will be exchange sta‘tions. A station to 
be erected at Richmond-road will be also an exchange station 
for the joint use of the Metropolitan and West London lines. 
The stations at Cromwell-road and Kensington will be for the 
joint use of the Metropolitan District and. West London Rail- 
ways, There are also stations to be provided on the Metropolitan 
line extension at Notting-hill, Bayswater, ar id Paddington. 

Adjoining Gloucester-road station there is a large bridge in 
course of erection at the Cromwell-road., the abutments and 
wing walls of which are almost finished. F ollowing the southern 
branch we come to Earl’s-court, where th:2 retaining walls for a 
considerable length are completed, and s ome hundreds of thou- 
sands of cubic yards of earth excavated. Of the bridge under 
Redfield-lane, which will carry the pro’ jected extension of the 
Cromwell-road, the brickwork is now fit for the superstructure, 
The bridge under the Warwick-road is; also approaching com- 
pletion. The ironwork for these bridg es is well executed, and 
they are in all their details very perfect. 

Returning by the north branch, whie h runs parallel with the 
south branch through Earl’s-court, we find that the line turns 
to the northward, and, joining the N-otting-hill and Brompton 
extension of the Metropolitan Railwa y, runs by its side until 
both meet in the before-named joint s tation at Kensington, the 
works of which are being rapidly pu shed on. The roof is ap- 
proaching completion. The scaffoldin ig, &., in itself is worthy 
of the attention of the engineer, the d esign being very creditable. 
None of the permanent way has been laid, with the exception of 
both junctions with the West Londo n Railway ; at these points 
all is complete as far as the signal-ho uses, &c., and isin daily use. 
An excellent temporary track has b een laid from the junction 
just named to Kensington, and the nce for half-a-mile into the 
tunnel of the Notting-hill and Brom ipton extension under Camp- 
den-hill. On this temporary road t! 1e contractors have three loco- 
motives and one hundred and ty venty lorreys daily running, 
transporting the clay from the cu ttings to their brick-kilns at 
Earl’s-court, and also removing tlie men from point to point. 
The contractors have erected, at a great outlay, a brick-kiln on 
Hoffman’s system— illustrated a. few months since in THE 
ENGINEER—at the last-named plw ze, and have several machines 
for brickmaking at work daily. T he bricks manufactured in this 
establishment are of first-rate qu ality. The contractors employ 
over two thousand men and two b .undred horses daily. There are 
to assist these, fifty-two driving steam engines of an te 
power of five hundred horses. 1 ‘hese engines are either used for 
cranes to lift excavation or low er materials, for pumping water 
from the cuttings, or grinding xnortar with a pug mill. Nothing 
that engineers or contractors scan reasonably be expected to ac- 
complish is neglected, and we trust the Christmas of 1867 will 
see the entire line in full worki ag order. 
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RAILWAY MATTERS. 

Crear workmen’s trains are about to be introduced in Paris. 

Tue works of the Highland line are reported as all completed. 

THE bemeg gore of the North British have not been ex- 
hausted by £95,551. 

Tue railway from Dunaburg to Witepsk was opened for public 
traffic on the 17th ult. 

Tue North British have a capital ef £15,414,625, and a gross 
revenue of £1,250,000 a year. 

Tue Duke of Rutland declares that labourers can only be retained 
on the land by improving their condition. 

THE present and postponed liabilities of the North British Com- 
pany are reported as amounting to £1,875,626, 

THE Govan and Portpatrick Junction Company are preparing to 
commence their works, at the latest, early next spring. 

THE North British Compeny lowe leased the Peebles, Port Car- 
lisle, Carlisle and Silloth, and Edinburgh and Bathgate lines. 

THE Sutherland Railway will form a continuation of the High- 
land Railway northward from Bonar Bridge to Brora, a distance of 
thirty-three miles. 

A Lapy’s-MAID in the Bishop of Peterborough’s household was 
run over and fatally injured at Peterborough station on the first 
instant, by some trucks drawn by a horse. 

TuE North British Company's property is believed to be a very 
valuable one if properly and quite capable of meeting 
all the reasonable expectations of the shareholders. 

Tue North British Company is with carrying £304,136 
to capital that ought to have been p to current account. 
This formed one chief source of the company’s difficulties. 

THE ian la agree that the preference shareholders of 
the Wat Hlanders iin e have no right to any increased dividend till 
the original proprietors receive 5 per cent., or 12s. 2d. per share. 

Tue St. Andrews, the Leslie, the Devon Valley, the Berwick- 
shire, and the Milngavie railways, are worked by the North 
British for payment of a percentage of their gross traffic receipts. 

THE North British Railway Com is not so badly off as some 
are; it has more to fall back upon, and better hopes before it; but 
it has gone very wrong indeed, and is in a P it at 
present. 

Ir has been proposed that when the West Flanders Company 

y 8s. 9d. per share, which it is expected will be the case by next 
May, the question of the right of the preference shareholders shall 
be raised. 

Mr. RickMAN, the station-master at Derby, who has occupied 
his post for twenty-seven years, was run over by a train on Thurs- 
day last week and killed instantaneously. He leaves a large family 
of motherless children. 

TuE works on the Sutherland line, between Ardgay and Kirton, 
are said to be making satisfactory progress. The foundations of 
the Oykell viaduct have been secured, and the structure will be 
ready for the ironwork next spring. 

A section of thirty-four miles of the Madras line beyond 
Cuddapah to Mood: was opened on the Ist of August. This 
advance into the cotton country will facilitate and encourage the 
conveyance of that great staple over the line, 

THE Great Eastern Company is charged by a passenger with 
announcing and filling an excursion train at Norwich on Sunday 
evening, and then refusing to let it start, making the passengers 
wait nearly two hours for the ordinary train. 

TuE North British Investigation Committee charge the manage- 
ment with having for a long period most elaborately and systema- 
tically falsified the accounts, so as to make an insufficient revenue 
apparently a highiy prosperous and r ative one. 

THE North-Western Company have em Pe their general 
meeting-room, Hawkstone-hall, Waterloo-road, at the service of 
the volunteer committee now busy with arrangements for the 
reception of Belgian riflemen at Wimbledon next July. 

On Saturday afternoon a collision took place on the South Wales 
Railway, between an express train and an engine ing some 
ballast ons. ‘The engine drivers and stokers were slightly 
injured and the engines were somewhat damaged, but the conse- 
quences were not very serious. 

Tue directors of the old Edinburgh and Glasgow Railway, at a 
meeting held on Tuesday, resolved to ask the Lord Advocate for 
Scotland to say whether the acts imputed by the investigation 
committee to the chairman of the North British. Railway do not 
require that he be criminally prosecuted. 

TuHE deputation on the subject of the Atlantic and Pacific 
Junction Railway through Nicaragua was received on Monday, at 
the Treasury, by Lord Derby, who remarked that the undertaking 
appeared to be most important, and strongly recommended that it 

ould at once be brought before the Foreign-office. 

TueE London, Chatham, and Dover Railway directors have, it is 
stated, finally adopted some plans for the reorganisation of the 
capital of the company. Before being finally embodied in the 
shape of a bill, a conference of the representatives of the various 
classes of debentures and stocks will, it is understood, take place. 

A FLOATING railway, the invention of M. Freland, of Bordeaux, 
has just been patented. It is described as likely to be of consider- 
able service in loading and unloading vessels in ports having 
insufficient quayage accommodation, or where the depth of water 
om not permit ships of heavy tonnage to enter except at high 
tide. 

THE report of the Dingwall and Skye Company states that, 
chiefly in consequence of the state of the money et during the 
last twelve months, the works have not been commenced, and the 
directors regret to say that the difficulties in arranging with cer- 
tain landowners on the line, alluded to in the last report, still 
exist. , 

On the South-west line and Bangalore branch of the Madras 
Railway, the way and works have been maintained at an av: 
cost of £176 per mile per annum, including charges for renew 
by iron instead of wooden sleepers. The Bangalore branch, which 
has from the first been laid with iron sleepers, has cost only at the 
rate of £65 per mile per‘annum for maintenance. 


A COMMITTEE has been formed to promote a consolidation of the 
various railways in Wales, so as to overcome the difficulties in 
which some sections of them have been involved by the failure of 
contractors. The total mileage of the separate undertakings pro- 
posed to be united into one system will be nearly 800 miles, and 
there can be no doubt of the advantage that weal ensue from an 
honest scheme, not only to all the parties interested, but to the 
public at large. 

THE newly elected board of directors of the Carmarthen and 
Cardigan Railway have discovered that Lloyd’s bonds of that 
=" have recently changed hands, an ‘ore warn the 

ublic against purchasing any of these securities. The directors 
ve already discovered that £200,000 worth now in the hatids of 
the public are a duplicate issue, and a very large amount beside, 
they believe, have been issued without proper consideration, and 
are therefore utterly worthless. 

PERSONS connected with the Paris Exhibition have alread 

begun to cross and re-cross from Dover to Calais, and vice versd: 











and their constant wish is that the delays on the road between | 
London and Paris should be diminished, if not done away with. 

We are nominally twelve, actually thirteen hours from Paris ; and 

very men declare that, if the international directors | 
would put their hands to the work, the journey might be reduced 

to ten hours. Great complaints are made of delay at Dover, 

Folkestone, Calais, Boulogne, and Amiens. 


NOTES AND MEMORANDA. 


THE estimated cost of the Mont Cenis tunnel is stated to be at 
about the rate of £166 per lineal yard. 

THE quantity of glass required to cover the whole of the Paris 
Exhibition buildings will be about 19} acres. 

At the Paris Exhibition France requires more than 15 acres in 
the palace, and 27} in the park, or in all 42} acres. 

Ir is said that the Italian Government will take steps for raising 
the Ré d'Italia, which was sunk at the battie of Lissa. 

TE fund for the erection of the new buildings for Glasgow 
University now amounts to £82,450, and £282,650 are still re- 
quired. 

Miners suffer most from the impure atmosphere producing 
bronchial irritation, and eventually from what is called ‘‘miner’s 
consumption,” 

Ir has been discovered that a brandy with a very fine aroma can 
be distilled from medlars. The process is as simple, and the yield 
as good, as that of cherries. “ 

Ir has been roughly estimated that London consumes 300,000 fat 
cattle annually, which, at an average weight of 6 cwt. each, would 
amount to 90,000 tons of beef. 

THE sale of postage stamps in France has, between 1849 and 
1865, increased to nearly ,000,000f. It is calculated that the 
sale this year will amount to 450,000, 000f. 

Upwarps of twenty million persons have visited the Crystal 
Palace during the eleven years and a-half it has been opened to the 
public, making an average of over five thousand per day. 

THE entrance to the Mont Cenis tunnel on the French side is 
3,946ft. above the level of the sea, and its termination on the 
Italian side 4,380ft., so that the actual difference of level between 
the two extremities is about 434ft. 

It has been demonstrated that cast iron, composed of old and 
new metals in certain proportions, calculated to give it a great 

wer of resistance, acquires a new degree of strength by an addi- 

ion of 2 per cent. of wolfram or tungsten. 

Durine the eight months ending August 31st this year, the 
value of the iron and steel exported to the United States reached 
£1,881,751, as compared with £727,811 in the first eight months of 
1865, being an increase of no less than £1,153,940, 

ELEVEN months have passed at Pekin without either rain or 
snow. This is in China so great a public calamity that the 
Emperor himself has made a vow, fasting, ‘‘ to rectify his conduct, 
and be more anxious for the welfare of his people.” 

M. BecqQuEREL ascertained the temperature at which the follow- 





ing metals boil by means of a thermo-electric The tempera- 
tures are given in degrees Cen’ e:—Cadmium, 720 deg. ; zinc, 
920 deg.; silver, 916 deg.; gold, 1,037 deg.; palladium, 1,360 deg. ; 


platinum, 1,480 deg. 

In the ten years from 1856 to 1865, there were raised in Great 
Britain 850,000,000 tons of coal ; yet the number of deaths from 
accidents was only 9,916, showing that there was one life lost for 
every 100,000 tons of coal raised, and one life lost in every 321 
persons employed. 

The densities of the three materials, glass, amorphous carbon, 
and aluminium are 2°49, 2°50, 2°62 respectively. The resonance of 
glass lasts, according to Dr. Phipson, for about five seconds, that 
of aluminiuin about four seconds, and that of charcoal from one and 
a-half to two seconds. 

THE miscellaneous statistics of 1862 gave the wages in a colliery 
as follows :—The hewers, 5s. a day; pony pons, 3s.; overmen, 
5s.; onsetters, 4s. 6d.; bankmen, 4s. 1d.; horse keepers, 3s. 3d.; 
lamp keepers, 2s. 8d.; weighmen, 3s. 2d.; wagon teamers, 3s_; and 
firemen, 3s. 6d. to 4s. 6d. 

Essen, in Rhenish Prussia, will send to the Paris Fxhibitiea a 
gigantic gun. This piece of artillery will weigh 17,500 <ilos. 
(1,000 kilos. are to one ton); discharges a cart stee’ projec- 
tile wanes 500 kilos. with acharge of 60]b.o { povder. The 
projectile is a kind of conic eylinder. 

GOLDsMITHS often plain of the hard 





of s*xver, which is 


sometimes very difficult to carve, and presents de .d grey cut. "It 
has lately been shown that by allowing the fusr ad aetal to cool till 
a crust is formed on the surface and then p awring it, a soft 


metal with a brilliant cut is obtained. 

THE Bletchingly tunnel on the South-Easter a Railway, in blue 
clay, shale, and sand, cost at the rate of £71 18s. 7d. per yard 
forward; the Saltwood tunnel on th» same line, £118; the Kilsby 
tunnel on the London and Birmingham, £125; and the Clay Cross 
on the Midland Railway, £100 per yard forward. 

In Prussia it has been calculated that of every million of 
inhabitants the Protestants give 153 suicides, the Jews 51, and the 
Catholics 47. England ranks lowest in the scale as regards suicides, 
Denmark and North Germany stand highest in the number of 
suicides, while France occupies a middle position. 

M. CEMMAILLE has been experimenting on the milk of cats, and 
recommends it as being ex ly nutritive and rich in albumi- 
noid substances. A litre of the milk contains 33 grms. of butter, 
31 of caseine, 60 of lact albumina, 40 of lactose and organic acids, 
5 of lactoproteine, and 6 of ashes, being the residue of the opera- 
tion. 

IN order to detect the presence of free sulphuric acid in vinegar 
or acetic acid, boil about fifty cubic centimetres of the acid to be 
tested with a very small quantity of starch until half the liquid 
is distilled; after cooling add a drop of tincture of iodine. If 
under these circumstances a blue colouration is produced, no 
sulphuric acid is present. 

Mr. Kopp has communicated to the Academy of Sciences the 
result of some practical experiments on the nitro-glycerine used 
in quarries in France for blasting purposes. 1,500 grammes will 
detach about seventy cubic metres of hard rock. The _ nitro- 
glycerine employed is heavier than water ; it may be handled with 
comparative safety, but a violent shock will cause it to explode. 

At this moment there are between 800 and 900 trawl vessels 
engaged in supplying the London market with fish, and assuming 
the average annual take for each to be 90 tons, this would give a 
total of some 80,000 tons of trawled fish. This is irrespective of 
the vast quantities of herrings, sprats, shell fish, and other 
descriptions of fish which are supplied by other modes of fishing. 

It is estimated that the number of holes which will have to be 
drilled by the rock-boring machines in the Mont Cenis tunnel, 
before that work is completed, is about 1,600,000. The total 
depth of all these holes when bored will amount to about 
4,265,890ft., which is 105 times the length of the tunnel. Nearl 
= blows will be struck by the perforators to do t 
wor 
ee bodies amy densities are similar oy similarly a 

ve been shown in some experiments Dr. Phipson. He 
found that when a piece of homogeneous wood dumed, duet a 
foot long and an inch thick, is suspended by a string and struck 
with a hammer, it emits a musical sound resembling that produced 
by ~¥ under like circumstances, Aluminium gave the same 
results. 


In Western Africa the ant performs most important 
functions by clearing away with the test completeness 
animal matter, the decomposition of which in that warm climate 
would be attended with the most disastrous results, Their num- 
jer and hp A are —- all travellers as perfectly 
astonishing, it is a question if certain parts 
coast of the continent id be 
anette Te a teats 
very superior to those of the n etimes 
10ft. in diameter,-and of a pyraaltal chaps. 





MISCELLANEA. 


THE tide of emigration from the South Wales coal and iron-fields 
is at last turning. 

THE Art Department are increasing the amounts offered to arti- 
sans for elementary prize drawings. 

THE prospects of the tin trade, which some few weeks ago ap- 
peared rather encouraging, are again gloomy. 

THE Prussian Government has purchased for 1,600,000 dols. the 
enormous armour-plated ican ram Dunderberg. 

THE Kew Observatory is to be enlarged and constituted the 
Central Meteorological Observatory for the kingdom. 

Ir is believed that the army will soon seriously compete with 
the farmers for the possession of the agricultural labourers. 

Tue Board of Works are asking the contractor what i 
can make in the rate of progress of the Thames embankment. 

Mr. MAcpowELu’s statue of Lord Eglinton has been placed on 
and north side of St. Stephen’s Green, Dublin ; this work is of 

ronze, 

THE Atlantic cables are earning more than sufficient to pay the 
preferential dividend of 25 per cent. to the Anglo-American section 
of the property. 

In the course of the last fortnight more than 400 unemployed 
miners in Cornwall have proceeded to Scotland, to work in coal 
and iron mines, 

On the 12th ult. a telegraphic cable was sunk in the Neva, for the 
a sae of establishing a telegraphic communication between the 

nks of the river. 

IN a mountain by Lough Owel, near the line of the Midland 
Great Western Railway yard, iron ore has been discovered and is 
being worked with encouraging results. 

WE understand that tain Cowper Phipps Coles, R.N., has 
been recommended to her sjeaty by Sir Jehn Pakington for the 
Civil Commandership of the Order of the Bath. 

THe marine stokers of Li have resolved that a month’s 
notice should be given on the 1st of January next to all employers 
who decline to grant the pay asked for. 

THE first premium in the competition for ing the proposed 
Manchester Royal Exchange has been awarded to Messrs. Mills 
and Murgatroyd, of Manchester ; the prize is £500. 

THE inbehinate ¢ St. Luke’s are cog to have * new 
street o in the Essex-road, Islington, to Fore- 
street, Bity, which save half a mile in the route. 

Tue Royal Mail Steam Packet Com: report a saving in cost 
of coal during the last half-year of , owing to improved 
ship construction, and without any of or capacity. 

Some idea of the magnitude of the Paris Exhibition building 
may be formed from the fact that the outer gallery is nearly a 
wag circumference, more than 100ft. in width, and 80ft. in 

eg: 

A TELEGRAM has been received to the effect that Mr. Cyrus W. 
Field will shortly sail for England with authority to order a cable 
to be laid from Placentia to such point (Halifax or Boston) as might 


be deemed best. 
AN industrial pa of clothiers is established in London 
yy d at the formation of an esta- 


he 





with a capital of £25,000, and 
blishment in a central position for the manufacture and sale of all 
articles of clothing. 

THE London iron shipbuilding trade is now at a dead lock, and 
the large yards that skirt the banks of the Thames from Millwall 
to Bar Creek show now vast desolate spaces; occupied only by 
poles and scaffolding. 

We have much pleasure in announcing that Staff-Commander 
Moriarty, who distinguished himself during the laying of the 
Atlantic Cable, has been recommended for the honour of a Com- 
mandership of the Bath, 

THE plans for the new Royal Academy building will, it is under- 
stood, soon be laid before the members; so that the entire future 
of the institution itself will be, in effect, determined by what is 
done in the course of a few weeks. 


A CIRCULAR has been sent out by the Defence Association of the 
ely Ordnance 


y Com; the original allottees to sub- 
scribe, in order to test The te of certain representations con- 
tained in the prospectus of the company. 


THE importance of perfecting all systems of communication with 
our Eastern possessions is shown by the fact that 25 per cent. of 
all our imports and exports arise out of commerce with British 
India, China, Egypt, Australia, and Japan. 


THE Prussian needle-gun will probably be supplanted 
the new musket, invented by M. which is at present 
under examination by t persons. The rifled 12-pounder 
will probably be abolished, as its performance is not satisfocto ’ 


Capratn Ericsson, himself a Swede, has designed three 
monitors, which have been built at Motala, in his native country. 
They are of the latest American and one, if not 
mounts two 15-in. guns in a turret twelve 1-in. plates. 

From various returns reoen’ ee ap are thet Sart the 
yest par Re ee eee into the United ,. 
jek page SD British preduee and ' cdeuseere arly 

ex manufac was near 
166 na ons sterling. si 

A very large cotton mill near Preston was totally destroyed on 
Saturday morning. The emer Ye old, but its value, ao 
machinery and stock, is estimated at £30,000. This is the fo 
fire in cotton mills within a few days in the neighbourhood of 
Preston—a fact which seems to in something of malice in 
the origin of the flames. 

Axour half-past eight o’clock on Monday morning a loud explo- 
sion was heard in the neighbourhood of the Temple Gardens, 
caused by the bursting of the boiler of one of the portable engines 
employed on the Thames embankment works. Beyond some 
destruction of property in the immediate neighbourhood little 
damage was done. 

COMPRESSED peat promises to be valuable for other uses besides 
fuel. A patent has been taken out which picture frames, 
book backs, card paper, mouldings and tions for furniture. 
brick for building purposes, fronts for stores and dwellings, and 
all other purposes in which bone, india-rubber, and gutta percha 
are component parts, can be manufactured from peat. 

THE recent eapeinee at Shoeburyness have sealed the fate of 
steel shot and shell, and resulted in the final = of Major 
Palliser’s projectiles for battering purposes. decision had 
already been arrived at as far as the aan ak The 
War-office authorities are now of the same and chilled iron 
ay ae will henceforth be exclusively employed by sea and 

d for penetrating iron-plated defences. 

G. A. Neumeyer, of Déblitz, near Leipsio, a black- 
smith by trade, has invented a new one, experi- 
ments made at Hassfurt, Zwickau, psic, and Bouchet, near 
Paris, has been proved to the superior advantage of not ex- 

loding so long as the air access to it, whilst acting with greater 
oe in an airtight enclosure, leaving less residuum there than 
the ordinary powder, and producing more evanescent smoke and 
artillery officers has been ‘ted to consider 
& whole question Fy. — a ne ame gd our 9 artillery. 
e inquiry origi as we a recent recommen- 
dation of the Committee that we ——- 4 
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HIGH PRESSURE STEAM LAUNCH WITH SURFACE OONDENSERS. 


MESSRS. J. AND G. RENNIE, ENGINEERS. 
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WE illustrate this week an arrangement of engines and boilers 
for one of her Majesty’s steam launches, constructed by Messrs. 
J. and G. Rennie, a firm well known in connection with twin 
screw propulsion. One of the principal features in this design is, 
that aithough the steam in the boiler is raised to 801b. on the 
square inch, surface condensers are used for the first time, 
we believe, in engines of this class. The side {elevation shows 
the boiler, ‘of the multitubular kind, with return tubes 
over the fire-box, the combustion chamber being at the aft 
extremity. The barrel of the shell is 2ft. 5in. in diameter, and 
the length is 4ft. 94in.; the number of tubes forty, the outside 
diameter of each being 1}in., and the length 3ft. 6in. The fire- 
grate is 2ft. wide and 2ft. 54in. long. The products of combus- 
tion escape through a chimney Qin. in diameter. The boiler is 
fitted with a steam dome 13in. in diameter and the same height 
from theshell. The smoke box is at the stoking end of the boiler. 
The safety valves are the ordinary spring and lever kind, with a 
raised provision secured to the shell of the boiler) at the aft end. 
The end elevation shows the gauge glass, cocks, surface and bottom 
blow out valves. The engines are the direct-acting type, with 
double guides, which latter act also as stays; it will be noticed 
also in the side elevation that only one ond is employed to 
drive each screw shaft, contrary, in fact, to other arrangements 
by other firms, where two are introduced. Each cylinder, in the 
present.case, is Gin. in diameter, and the stroke for the piston 
Gin. The diameter of the piston rod is lin. 

The crank shaft, 1fin. in diameter, is supported in bearings 2}in. 
long, secured under the base of the boiler. The forward extre- 
mity of the shaft transmits motion, by spur gearing, to the 
centrifugal pump, which circulates the sea water through the 











) 


condenser, seen in elevation and plan. It will be noticed also that 
the surface condenser can be converted into the injection system 
by the pipe in connection with the top and bottom portions, seen 
in the side elevation. The condensers contain eighty-six tubes, 
each being yin. in diameter. The steam passes from the cylinder 
to the top portion of the condenser above the tubes, and is drained 
by the fool ¢ or donkey pump as may be required. The latter pump 
is 1}in. in diameter, having a stroke of 3in., the feed pumps being 
jin. in diameter, with a stroke of 6in., receiving their motion from 
the crossheads, as shown in the end elevation. Both donkey and 
— pumps are fitted with non-return valves attached to the 
boilers. 

The link motion for starting, stopping, and reversing the engines 
is simply arranged. The end elevation shows the motion very 
clearly. It will be noticed that a single lever only is required, and 
the stationary point is maintained by a rod and set screw to each 
motion. The arrangement of the steam pipes is so obvious from an 
inspection of the engravings that a description is unnecessary. 
he screw propellers are four-bladed, right and left-handed, the 
diameter of each being 2ft. 6in., pitch 3ft. 6in., and length on line 
of keel 3}in.; the immersion of upper -edge -being 3in. The 
launch is 42ft. long and 10ft. llin. beam; draught forward, 
1ft. 1lin., and aft, 3ft. jin. The trial on the 8th of June, 1866, 
produced the following results :—Number of revolutions of engine 
mean, non-condensing, 326°333; with condenser, 328°5. Pressure of 
steam in boiler, non-condensing, 80°83 lb. ; with condenser, 73°25 Ib. 
Mean pressure in cylinders, non-condensing, 54°958 Ib. ; with,conden- 
ser 58°344 lb. Indicated horse-power (nominal 5 horses) non- 
condensing, 30°732; with condenser, 32°84. Mean speed of launch, 
non-condensing, with and against tide, six runs, 7°897 knots per 








16) 


ie 
il! 


ll 


anion 


hour ; with Gondenser, under similar circumstances, 8°054 knots 
per hour. much for the results, which speak for themsélves, 
and as the courtesy of the firm enables us not only to publish the 








drawings and particulars, but also the weights of material -a 
matter of the greatest importance—we add the following par- 
ticulars :— 
Tons. cwt. qrs. Ib. 
Weight of engines, boiler, centrifugal pumps, surface om .s <«¢ @ @ 
densers, donkey engine, &c., as lifted out .. «+ + 
Stern tube, propellers, shafts, stern brackets, propeller shafts, ® ar) 
thrust bearings, bolts, and holding down plates .. .. 
Sea cocks and pipes, discharge roses, bolts and nuts ar 1 3 0 
Coal boxes and spanner racks and spanners .. «+ «+ 3 0 oOo 
Floor plates eo ce 06 08 oe 08 ce os ee > FF 2 
3 0 3 0 
Water in boilers.. .s +e +s se 08 08 os 7 1 0 
Do. in condensers. «+ «8 oe of of 3.6«C«Oo 
3 8 3 #0 
a bearers of wood, and chocks forming part of = 4 2 0 
ORE oo cc ce ce ce 00 ce 00 08 ce ce ce 


Total co ce ce ee oe oe 3 1 1 0 


It will be seen by the above that the total weight of the launch 
engine, including surface condensers, centrifugal pumps, and their 
appurtenances, together with the water in the boiler and in the 
surface condensers, and of the wooden chocks and bearers fixed in 
the boat to carry the screw tubes, thrust block, and boiler and 
floor plates, is considerably under four tons; and excluding the 
surface condenser and its pipes, as in the launches hitherto 
adopted in the English navy, the weight will be 8 cwt. less, or 
3 tons 5 cwt. 1 qr. altogether. This small additional weight of 
8 cwt. is the substitute in these engines for the cumbrous tanks of 
fresh water placed in the ordinary launch, the weight of which, 
with the water in them, is upwards of a ton. There is, therefore, 
aclear gain in the engines of this launch of about 12 cwt. over 
those hitherto adopted, with a gain in speed and in space occupied 
in the length of the vessel. 





SCIENTIFIC WITNESSES IN PaTENT CasEs.—The description 
lately given by our able evening contemporary, the Pall Mall 
Gazette, of the position of scientific witnesses in criminal cases, 
bears with equal force on the position of engineers and chemists 
in patent cases :—‘‘ A long array of witnesses are called first on 
the side” of the plaintiff, ‘“‘and then on the side of the” de- 
fendant, “‘ between whom there is fought a regular battle, though 
nothing can be more coldly decorous than the external appearance 
of the proceedings.” Witness after witness ‘‘gives his opinion,” 
and after it has m carefully drawn out from him by questions 
scientifically arranged, a set of difficulties, artfully suggested b: 
his professional rivals, are proposed to him, and he is soquived 
there and then to solve each of them in turn, and in the gravest 
and fewest words. His means of knowledge, the relevancy of his 
experiments, his conduct on former occasions, are scru- 
tinised with the most jealous severity; and when he and 
his allies have been successively passed through this mill, 
the. same measure is dealt out in their turn to those 
who come to contradict them. We all know what strange 
results this process occasionally brings out, what vehement con- 
troversies it produces, and how the smallest slip, the most incon- 
siderable mistake, is seized hold of and used as a weapon agai 
a man’s judgmentand reputation. Scientific men have continually 
complained of the injustice which, as they say, is done to them 
and to the public by such proceedings. on | describe the tests 
to which they are subjected as being too harsh and rude for the 
discussion of such delicate questions as those which occasionally 
have to be investigated on such occasions. They say that they 
ought to be treated rather as judges than as witnesses, they 
should be assessors giving an opinion as to the scientific branches 
of the subject-matter of inquiry, and not witnesses to be di 
backwards and forwards by advocates crammed for the 
before jurors and judges who have no special qualifications for 
forming an opinion on the subject, 
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SWISS TEXTILE MANUFACTURES. 


Ove peculiarity is observable in the development of the tex- 
tile manufactures of the nineteenth century—they almost in- 
variably flourish most in those tote wry and os where 
similar industry has been or ages in however 

imitive a form. ‘Although the mode of Coles fibre has 

so improved upon during the last hundred years that the 

mt systems may be looked upon as intrinsi new manu- 
Tssares, and the introduction of cotton for European manipu- 
lation has to a great extent changed the staple of production, 
yet we find that it is essential to any considerable development 
of these systems in any given district, that its inhabitants shall 
have been accustomed to, and long practised the ancient methods. 
Activity in iron and other metal and mineral manufactures 
depends almost wholly on finding in conjunction the materials 
required; where these exist, man must go to work them, but 
the establishment of cotton, silk, and woollen weaving has little 
or nothing to do with the production of those articles in the 
same country, but altogether depends on the aptitude of its 
inhabitants for the work, even under existing conditions where 
manual labour is replaced by automaton machinery to so great 
an extent. And this peculiar aptitude cannot be taught in a 
generation, but is the growth of centuries. This is nowhere 
more clearly exemplified than in Eastern Switzerland, where 
hand-loom weaving has flourished for nearly a thousand years, 
and where we now find an activity in all kinds of textile manu- 
factures second only to our own north of England industry in 
extent, and even exceeding it in proportion to the population. 
Under Rodolph of Hapsburg, in the thi century, a re- 
vival of a previously flourishing cloth trade at Zurich took place, 
and in,1281 mention is made of the burning of a considerable 
portion of the town which was inhabited by weavers, and at 
once rebuilt. Swiss cloth merchants then visited the Frankfort 
fair, travelled on to Poland and traded through Vienna with 
Hungary, and in the sixteenth and seventeenth centuries the 
number of weavers was increased by the influx of Huguenot 
and other religious . In the thirteenth century St. Gall 
had already become celebrated for its linens, and in 1590 it was 
regarded as the centre of a flax-manufacturing district employ- 
ing 40,000 persons, and for the hundred years following 1550 
the little canton of A ll exported annually about 12,000 
pieces of linen prinmeipally passing through Constance, from 
which circumstance they were called Constance by the trade. 
The first prominent mention of cotton fabrics in Switzerland is 
made by M. Robert, Geographer to the King of France, who, 
writing about the middle of the last century, tells us of Switzer- 
land generally that large commerce is made in “ muslin, cottons, 
calico, crépes, silks, half silks, gold and silver brocade, satins, 
velvets, taffetas and damask, imitation Indian handkerchiefs, 
droquets, quilts, flannels, @ emballage, &e. &c.,” and this 
too, when, as will hereafter be shown, the country was almost 
without roads, and they were, at the same time, still trading in 
the skins of wolves, deer, and other wild animals long since 
extinct, to say nothing of their Kircherwasser, which has flourish- 
ingly survived the middle ages. Since the first introduction of 
cotton its use has steadily increased, and as machinery for its 
manipulation has been perfected both in Switzerland and elsewhere, 
it has gradually absorbed the attention of the people to the exclu- 
sion of wool and flax, which were more slow to receive the impetus 
of recent discovery, and consequently, as the Swiss themselves say, 
passed away from them to the English and “ new Irish " districts, 
working with all modern improvements. But cotton and silk 
suffered from no such neglect; every real improvement was 
gradually adopted, larger and larger factories were built, water 
wer freely employed, and, in its default or deficiency, steam 
forthwith used. Nevertheless, few peasants’ houses in all the 
eastern cantons are without their hand-loom, often two or 
three to each house, and many of them with the Jacquard 
arrangements for weaving patterns. The ribbon weaving of 
Basle is amongst the thost ancient of the Swiss textile manufac- 
tures, but up to the year 1657 it appears to have been but little 
organised, and was carried on with small single shuttle looms of 
the most primitive construction. About this time improvements 
began to creep in, but they gave rise to fierce jealousies and con- 
tentions in a state which was then governed much as our trade 
unions are now, nominally by all its members, but really by a 
few narrow-minded In 1681 the civic council 
decided, “ per majora, that this new ribbon-mill shall be expelled 
from the State,” and thereupon a contest ensued which convulsed 
society in Basle for eleven years, yet the innovation was only the 
application of several shuttles instead of one for weaving patterns, 
with a draw boy to raise the healds, as it was 120 years before 
the introduction of the Jaequard loom. This strife at length 
ended by the triumph of the “ mill loom,” or “art loom,” as it 
was called, but another dispute followed it concerning the market 
in which the ribbons should be sold and the terms of the trade. 
Thus did this supposed-to-be-constitutionally-governed commu- 
nity waste time and money and greatly retard its rising industry. 
Considerable progress was made nevertheless, and in 1754, out of 
1,225 looms possessed by Basle, 858 were of the improved pattern. 
Thirty years later there were nearly 2,000 new looms, and those 
of the ancient construction were diminishing in numbers. In 
seventy years more, &é, im 1854, we find, in round numbers, 
5,000 looms, 1,200 of which were Jacquard looms, in a popula- 
tion of 50,000, and the annual production—of which, it may be 
mentioned, that about a quarter goes direct to the United States 
—has now nearly reached a value of one million sterling. The 
town and canton of Basle are, however, by no means the sole 
producers of silkin Switzerland, It is largely wrought in Zurich, 
Aargau, Berne, and Solothurne, and very generally throughout 
the eastern cantons, Zurich sends next year 123 exhibitors to 
the coming exhibition of Paris, of whom one-half are silk manu- 
facturers, whose number has doubled since the last French Exhi- 
bition. Only two individuals will, however, represent the 
woollen trade, so flourishing as already mentioned in the thir- 
teenth century. About 1,500 persons are employed on silk in 
the canton St, Gall and the Appenzelle districts which are gene- 
rally supposed to be devoted entirely to cotton manufacture, and 
about 30,000 mulberry trees are cultivated in the same cantons 
besides larger proportions in other districts, though the silk grown 
at home forms but an insignificant part of that worked in the 
country. The Italian cantons grow the largest quantity of 
cocoons, and even export a portion of their production to Austria; 
but, as in Franee, the greater proportion of the raw silk is im- 
~ from China, and much now from Japan. The canton of 

t. Gall, which completely surrounds, and may almost be said to 

include that of Appenzelle, is the principal part of the Swiss 
embroidery—an industry which is peculiarly its own, and which 
has increased with astonishing rapidity of late years. The articles 
produced are embroidered muslin and net curtains, besides ladies’ 
pocket-handkerchiefs, collars, &c., worked on the finest cambric, 
and the — and execution of which are alike exquisite. 
Edgings for linen and inferior specimens of the smaller work are 


frequently executed by —s in this department about 
3,500 persons are employed, but ' the more valuable work is 
done by hand, and engages about eleven thousand workers, prin. 





cipally women. These numbers do not include the weavers of 
the muslin for the curtains, which is generally woven in hand- 
looms by the country people. The net and cambric come from 
France and Belgium. The patterns are generally designed by 
artists of considerable ability, employed by merchants in the 
trade, who give out the muslin and cambric yap Aer srm to be 
worked by their people at home. Some of the finer designs are, 
however, executed in Paris, where not a few of the Swiss study 


Patterns for curtains are cut on wood blocks and printed 
directly by hand on the cloth with a blue dye, easily washed out. 
The finer work is agp a different, and we think rather a 
peculiar way. Copies of the pattern on paper are given toa 
workman, to Sodesuie to pierce it through with minute holes on 
every line of the tracery; these are made by a fine needle and 
follow each other so closely as to leave scarcely any space between. 
This needle is driven at a speed of about 1,000 reciprocations 
a minute by mechanism driven with a treadle, and has a stroke 
of less than jin. The little cylindrical case in which it works 
depends from a horizontal arm supported on a brass standard 
rising from the table at which the operator is seated; the arm 
has a universal joint on this standard, and the guiding case of 
the needle inits turn moves on the end of the arm, which is ac- 
curately balanced on its pivot, so that the needle point is free to 
be moved by hand in any direction on the plane of the table, and 
to be lowered to its work or raised from it. The eccentric 
moving the needle is placed at the end of the arm immediately 
over the guide case, and motion is brought to it by a fine gut 
band passing up the standard and along the arm. With this 
arrangement the pattern is traced in perforation with the greatest 
rapidity. Being then placed over the cambric, the whole paper is 
rubbed with a dry black colour which penetrates the perforations 
and leaves the pattern beautifully marked. The women earn 
from 5d. to 10d. a day at this embroidery, and children from 2d. 
to 5d. ; but very few of the latter under sixteen years of age are 
so employed, and these few are only engaged on coarse curtains, 
and in working with coloured wool on cotton shawls worn in cos- 
tumes by the inhabitants of some cantons. The effect is exceed- 
ingly hideous, but it serves to train the children’s hands without 
injury to their eyes. Constant application to the finer produc- 
tions is often attended with this evil, not unfrequently resulting 
in confirmed ophthalmia. As the work is, however, almost invari- 
ably done by families in their domiciles, and naturally interrupted 
by domestic duties, the evil is not so great as if it were conducted 
in factories with long hours of constant attention. The compa- 
rative exemption of children from all factory work in Switzer- 
land is of inestimable value in raising the physical and moral 
condition of the nation. Education is gratis for all, and compul- 
sory between the ages of six and thirteen in all cantons, extend- 
ing to fourteen in some. Till confirmation, at seventeen years of 
age, all must attend school during one day of each week, and in 
some cantons during two days. As Sunday is well kept the 
young have always at least two days’ rest in the seven. So 
different is the appearance of the factory class in East Switzer- 
land from that of the people in our own manufacturing districts 
that we cannot but think some similar arrangement would be 
productive of good effect at home. Even if Government should 
continue to find the subject of popular education a Gordian 
knot, much might be done by our leading manufacturers, many 
of whom have initiated movements in the right direction. The 
perfection to which free education is carried in the best managed 
Swiss cantons is very pleasing to those who see in such institu- 
tions a means of advancing the true prosperity of a country. 
The time of work for adults is, however, long according to our 
ideas—never less than eleven hours per diem, and in many cases 
extended to thirteen and even fourteen hours. The workers at 
home— whose numbers in all branches but spinning still pre- 
dominate largely over those in factories—have, of course, their 
time at their own disposal; they are quite as assiduous as the 
factory people, but as they are almost always small farmers of 
their own land their labour is now and then agreeably changed 
for agricultural duties. The peculiar way in which the Swiss 
cotton and silk industries are distributed over the cantons in 
which they flourish, and are, so to speak, amalgamated with the 
farming and land owning interests, gives them a stability and 
hold in the.country which it is doubtful if our own similar trades 
possess. Each man has more to bind him to his own neighbour- 
hood, and textile industry is an essential condition of his home 
life. On the other hand, there can be no doubt that want of con- 
centration is a bar to the extreme cheapness with which these 
operations are conducted in England, which is not overcome by 
cheaper living and a lower scale of remuneration. It may there- 
fore be considered probable that the conditions of industry in 
Switzerland are more favourable to a lasting continuance of 
moderate returns, whilst those prevailing in England should, as 
they do, give rise to a more enormous development and larger 
profits, but not so independent of occasional external influences. 
The machinery employed in Switzerland at the factories and 
spinning mills is of similar construction to our own ; some has 
been made in England, but more—looms especially—come from 
the Duchy of Baden and other German states. The home pro- 
duction of all machinery is, however, progressing with rapid 
strides, as will be shown in treating on that branch of industry, 
and the mechanical tastes, price of labour, and facility of water 
power in Switzerland, bid fair to make it soon an article of con- 
siderable export instead of partial import as heretofore. Three- 
fourths of the spinning is done in establishments like our own, 
though seldom approaching in size to our own first-class mills ; 
but a portion of the yarn used is still produced in perfectly rural 
districts, and turned out from small “ spinnerei,” as the Swiss 
call them, in which capital specimens of the old-fashioned “ mule 
Jennys” are to be found. We should say that the practice of 
dividing the various branches of manufacture amongst different 
houses is more prevalent than with us. There are comparatively 
few who take the raw cotton from the first and turn it out dyed 
and woven ready for sale. In the canton of Zurich, however, 
there are some first-class establishments carrying on every 
branch of the trade with all modern appliances, At Altstieten, 
in the Rheinthal, there is a factory, the property of a privatecom- 
pany, which, though not large (working with about 200 looms), is 
a model in the perfection of its arrangements. It is employed 
exclusively in making sheets for Africa, India, China, and Japan. 
Purchasing their yarn from the spinners, they dye it and weave 
and finish the stuff, and we should say that nothing better of its 
kind is procurable in the trade. Its looms are of German manu- 
facture, but most of the other machinery, including the powerful 
turbine and 40-horse power engine which drive it, were con- 
structed at Wintherthur and St. Gall. Most of the frames on 
which the cops are wound were made on the premises, and in 
some of those lately designed the arrangement of the spindles 
and method of giving differential speed has been much sim- 
plified. Power is derived from a tributary of the Rhine, which 
is brought for nearly half a mile in a 30in. main constructed of 
boiler plate, which, passing for most of its length through a 
suburb of the wooden-built town of Altstéeten, is fitted here and 
there with fire-plugs, justly regarded as a great advantage by the 
inhabitants. The fuel used for the engine is peat, large quanti- 





ties of which are prepared in the valley of the U; Rhine. It 
is of tolerably good quality, and aa adliverell hand 12s. 6d. 
per ton; but it is in this locality much cheaper than wood, coal, 
or lignite, which are also procurable. It is to be regretted that 
as yet are no comprehensive statistics of the entire 
industry of Switzerland. A society has been lately established 
at Berne, under the auspices of the Government, for the purpose 
of collecting the general cantonnel statistics, and founding national 
records on the subject ; but as it is not compulsory on the can- 
tons to make returns much of the required information is still 
witlines Many of the communities have, however, responded 
willingly to the call. St. Gall, for instance, publishes this year a 
miniature quarto blue-book of 300 pages, which contains every 
possible ion on the state of that flourishing district. 
The following table is a very much condensed translation of its 
summary of textile industry, the particulars of which it gives at 
great length :— 





























TABLE A, 
s|e Su ° 
: ° -isgise fad 
é B\ glide} a. |sislee|als 
Canton | 3/8 z 3 Ig/s\ 65/38) 38 
St..Gall. [=| 2 i #3 - | elcaisl ss 
sis Fs S 1%) ol e| as 
sic 3 Mini ssilcoia 
Alm Aa | & 
Men 1°50 to 4" P| sen 
Spinning mills ..} 28) 28) 620] 1263) Wr". & -75| og0 7 oe 
Hand looms :— - bes 
- 66 to 2°50 
Calicos ...0.. ey 2131) 2168] W. & C. -20 
: to 1°50. 
M. 90 to 2°50 
Checks ....06] » |, | 5449) 8337) W. & C. 20 
| to 1°80. 
| M. 1°10 to3 
Jacquard work} ,,|,,| 588 325) W. & C. -35 
to 2. 
Power looms :— M. 120 to 4 
Calicos ...... 5] 6] 74) 200] W.&C.-80| 90) , » | 427 
to 1°80. 
M 2 to 250 
Checks ...... 8} 9} 708) 1518] W. & C.-70}529| 71) ,, {1576 
to 2. 
M. 1°20 
Silk spinning 3) 5 2} 134) W.&C. 50] 4) ,,| 1320 
(hand) to 1°20, 
M. 1 to3 
Do, weaving ....} 3} 3] 30, 644] W.&C. 30 
to 150° 
Wool spinning 1} 1 1 4 1°20 2 48 
and) M. 1 to 1°50 
Cloth weaving .. 17, 45 1 
Flax spinning 1} 1] 36; 98] 1to270 | 70) 12) 2500 
(hand) 
Linen weaving .. lll 58 50 to 2 
Embroid’ry(/hand) 372) 4543] *20 to 2°25 
Do. (by machine)| 66] 84] 867 1343] ‘60 to4 148000 
Natural bleaching} 5) 4 14 3} 1°50 to 3 6) 
Artificial do. 14] 14} 125 42 1 to3 50) 5) 
Dyeing ........ 51] 46} 362; 41] 1°20to2°70 | 23] 79) 
Finishing ...... 23) 21 389) 413] ‘60to3 110} 95, 
ince Cates PERS Route —|---;——_|—— 
208/232] 11896 21180 1816 384)177404|2003|148000 . 























Good ‘returns are also made in several other cantons, but space 
will not allow of our giving detailed extracts. The following 
figures, however, give an approximate idea of the state of manu- 
facture im all the cantons which have any considerable cotton or 
silk industry :— 

TABLE B. 








| Zurich. | Argan. Glarus.| Zug. |Thurgan. Schwyz.|Grissons. 
31,600 














300,000 | 217,900 | 109,800 | 60,000 | 50,400 
2,835 277} 2,250} 1,023 


Spindles .... | 607,082 | 
Powerlooms | 3,645 | 782| 








The Swiss escaped almost without feeling the crisis of the 
American war, from which we suffered so dreadfully. It is true 
that in most instances the hours of work were reduced ; but it 
is stated on official authority that no workpeople were actually 
unemployed, that several mills in construction were completed, 
and twelve new ones built during that trying period. Some 
emigration did take place, but the spare hours were in general 
filled up by making straw plaits and cigars, and in repairing the 
mill watercourses. The principal cause of this singular exemp- 
tion from difficulty at such a time was, as stated by the same 
authority, that the Swiss, having generally worked with an infe- 
rior quality of cotton, found little difficulty in adapting their 
machinery to Syrian and Indian staples when the American 
article ceased to arrive. Free trade has done much for Switzer- 
land, and were her neighbours to reciprocate her marufactures 
would soon be double that they are now. She enjoys, however, 
the benefit of one kind of free trade which no protectionists can 
deny her, namely, that of men—the workpeople of Germany and 
Italy are ready to pour in whenever an opening occurs. There 
manual labour is to aconsiderable extent performed by such im- 
migrants, and they exercise a wholesome check on any undue in- 
crease in the value of skilled labour—such a thing as combination 
is unknown. 


OFFICIAL RECOGNITION OF STEEL IN 
CONSTRUCTION. 
Tue following important letter has lately been addressed 
to the Board of Trade, by the London Agent of the Soho 
Foundry, Bolton, and of the Bolton Iron and Steel Com- 


[Copy.] 
2250 R. 
Bolton Iron and Steel Company, 
Bolton-le-Moors, Lancashire. 
To the Secretary of the Board of Trade. 
Sir,—May I ask the favour of your placing the enclosed letter, 
signed by the principal manufacturers of Bessemer steel, and 
several eminent engineers, before the President of the Board of 
Trade? I could have obtained any number of signatures to it had 
time permitted, as all engineers are agreed upon the absolute 
necessity of the instructions being modified under which the 
inspectors act where steel is employed in the construction of rail- 
way structures. I need scarcely remind you of the serious 
hindrance the existing regulations occasion to the extended em- 
ployment of steel, not only in railway structures, but also in the 
shafts of steam vessels, although the importance and superiority 
of the material is admitted by the surveyors in the case of steam 
boilers. Hoping the request contained in the letter may be 
granted at as early a date as possible, in consequence of the inten- 
tion of several engineers to employ steel as soon as the present 
restrictions are removed, 


London Offices, 
40, Parliament-street, 
Westminster, 8S. W., 
17th October, 1866. 


I am, Sir, 
(Signed) EpWARD E. ALLEN. 
40, Parliament-street, 
Westminster, 8. W., 


io 
5th October, 1866. 


R 
To the Secretary of the Hénourable 
of Trade. 
Sir,—Great advantages having resulted from the substitution of 
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steel for iron in the construction 
as the axles of locomotives and 


parts of : 
plates of steam boilers, which 
are well known and universally 


admitted, attention 


&ec., in marine machinery cases where strength 

combined wi is an im t object. ‘ees 
A railway bridge of steel has been erected, and is now in 
use by the jon and North Western Railway Company, at 


eir 
then have contained sufficient metal } 

square inches, which, divided by the five tons at present allowed 
for structures of this nature, whatever be the nature of the material 
of which they are made, would have carried the desired load, Con- 
sequently no reduction of weight could, in that case, have been 


e. 
The object of the undersigned engineers and contractors largely 
engaged in the construction of railway bridges, as also of several 
manufacturers of steel plates and axles, is, therefore, that of ob- 
taining such an alteration in the rules under which the surveyors 
of enahineey attached to the Marine Department act, as regards 
the cranks and shafts, &c., of marine engines surveyed by them, 
as will admit of the employment of steel more generally than at 
present, and also such a modification of the rules under which the 
inspectors of the Railway De ent act, in the examination of 
metallic structures, as will it of their allowing eight tons per 
square inch of section, whenever it shall satisfactorily appear to 
them that steel of good quality has been employed in lieu of iron. 

In considering this question, your attention is respectfully 
directed to the rules now in use by the surveyors of steam vessels, 
by which at least 50 per cent. has been added to the tensile strain 
per square inch of section, which boilers are calculated to bear 
when made of good steel plates. Some such alteration also exists 
in the case of the hulls of ships made of steel. 

It may be stated also that the practice for some years past, in 
Lancashire especially, has been to reduce the thickness of boiler 
plates when of steel to from one-half to two-thirds that of iron 
even although in the case of boilers the metal is subject to special 
causes of decay and deterioration in thickness. 

Steel plates are now without hesitation guaranteed to bear a 

strain of not less than thirty-six tons per square inch, mostly 
sustaining from forty-four to forty-seven tons, so that an allowance 
of eight tons per square inch, as against five tons now allowed for 
iron, is quite within safe limits. 
* In the transport and erection of railway bridges made of steel 
inany advantages may be found as com with iron, as also a 
considerable economy in the construction of foundations, should 
the rules‘under which the inspectors of the Railway Department 
of the Board of Trade act be altered in the manner proposed, such 
foundations having only to support five-eighths of the weight 
they must be calculated to bear if the superstructure be of iron, 
at least as regards the weight of the structure itself. 

The surveyors of the steam machinery for the Marine Depart- 
ment would also be able to pass lighter shafts, &c., than they do 
at present in the case of iron machinery. Tnis would be attended 
with many advantages, and would probably soon lead to the 
general adoption of steel shafts, both lighter and stronger, and but 
little more expensive, and thus prevent the many accidents result- 
ing from the failure of iron, and consequent serious detention of 
mail and other steamships. 

We would add that the existence of the rule now employed by 
the inspectors of the Railway Department is quite prohibitory of 
the use of steel in railway bridges, either entirely or even in part, 
notwithstanding bridge building is one of the most important 
branches of railway engineering, and one in which reduction of 
weight may in many cases be of the utmost possible consequence. 
And we submit for consideration whether this prohibition is not 
antagonistic to improvement and progress, and whether it is not 
wrong in policy. 

We are, Sir, 
. Yours obediently, 
(Signed) EDWARD E, ALLEN, Civil Engineer. 

W«. FarrBarrn. 
OrDISH and LE FevvrE, Great George-street. 
BenJ. Hick and Son, Engineers, Bolton, 
ORMEROD, GRIERSON, and Co., Engineers, Manchester. 
W. and J. GaLtoway and Sons, Engineers, Manchester. 
JOHN Brown and Co., Limited, Sheffield, 
THE BoLTon IRON AND STEEL CoMPANY, 
HENRY BEssEMER and Co. 
Cuas. CAMMELL and Co., Limited, 
Gero. WILSON, Managing Director. 
Cuas. Fox and Son, 
H. H, Futon. 

The next inquiry is, whether we now know enough 
about the structural value of steel, and whether the steel 
produced is sufficiently certain in its quality to permit the 
use of an official formula such as is done with wrought 
iron. It might have been expected that Mr, Allen, in 
coming forward as the champion of steel, would have given 
us a few more definite data from which we might estimate 
its qualities. The fact is, that a good many scraps and bits 
of knowledge are floating about as to the tensile strength, 
more especially, of Bessemer steel ; but we still lack such 
data as would be afforded by a series of experiments, with 
such a machine as Mr. Kirkaldy’s, in its resistance to com- 

ression, torsion, and shearing. A series of trials of this 

ind are, in fact, now being carried out at those works, 
under the superintendence of a committee of eminent engi- 
neers, amongst whom are Mr. Scott Russell and Mr. Hawk- 
shaw. To us it seems that the question would best be met 
by the appointment of a Commission, similar to that 
chosen nineteen years ago to inquire into the application of 
iron to railway structures. The information thus collected, 
by a machinery of unparalleled efficiency for such a pur- 
se, has since formed the text-book of all designers of 
arge iron structures, 


—= 


THE EASTERN SECTION OF THE THAMES 
EMBANKMENT. 


ALTHOUGH no description, complete in itself, of the Thames 
embankment, has ever appeared in our pages, we have no doubt 
that nearly every reader of Toe ENGINEER is familiar with the 
general characteristics of one of the greatest engineering works 
ever carried out within any metropolis, For years the shores of 
the Thames, in London, remained in a condition which was 
simply disgraceful to a great city. Reproach after reproach 
was hurled at those in authority, those possessing the power of 
amending matters. Foreigners denounced us as lacking at once 
taste and enterprise, while even the true Londoner admitted 
that whatever material for glorification he might find elsewhere, 
of the banks of the Thames he could say nothing good. Yet 





with all this, the people of the metropolis were slow to make 
any change for the better. The foreshore of the river, filthy and 
disgusting as it appeared to the unprejudiced eye at low water, 





veying goods 

numerous warehouses and factories with which the edge of the 
river was eens To See be liek por was to interfere 
with vested rights, a thing not to i attem; ; and this 
en, ee eee an exi Sains 

the expenditure of great sums necessary. 
over £10,000 for the loss of a small section of which per- 
mitted a lighter or two to come alongside; and this case may be 
cited as a general instance of the i 
which the Metropolitan Board of Works had to deal. Th 
tion of compensation was at last set at rest however. 
ments were made for the construction of the embankment on 
the north side, and the works were let in two contracts, one to 
Messrs. ess, extending Westminster to Waterloo 
Bridge, the second to Mr. A. W. Ritson, from Waterloo Bridge to 
the eastern end of the Mi Temple, from which the embank- 
ment will ultimately be to London Bridge. 

We have already stated our belief that our readers are ac- 
quainted with the system of construction adopted, as 
many detached articles on the subject are scattered up and 
down in our pages. We purpose, therefore, in the present nutice 
to confine our attention not only solely to the section from 
Waterloo to the Temple, but almost entirely to but one principal 
feature of this section, the Temple landing-stairs, and our readers 


ques- 


will see the wisdom of this selection w! we state that the 
Temple landing-stairs, now rapidly approaching completion, repre- 


sents the finest piece of work, whether considered esthetically or 
mechanically, to be found on the entire embankment, Through 
the courtesy of Messrs. Ritson, the contractors, and their en- 
gineer, Mr. Ridley, C.E., we are enabled to produce the first 
illustrations of this part of the embankment which have ever 
been published. Our engravings occupy in all three of our pages. 
We place two of them before our readers this week, the third we 
shall publish in our next impression, when any portions of the 
following description which may appear for the time obscure, 
will, we think, be rendered perfectly intelligible. 

Before proceeding further, however, it will be well to reeall to 
the minds of our readers a few of the more important features of 
the embankment as a whole. The Thames embankment, then, 
consists of a brick wall faced with chiselled granite slabs, built so 
far out into the river that even at low tide its base is covered by 
about 8ft. of water. The space between this wall and the shore 
is filled in with gravel from the bed of the river, stuff excavated 
from the works of the metropolitan railways, the débris of houses 
pulled down, &. &. The wall rises to a height of more than 
25ft. above low-water mark, and the enclosed space is filled up 
level with its upper edge, which will carry a handsome yarapet 
and balustrade. At a moderate distance inside the wall 
runs the low-level sewer of the metropolitan main drain- 
age scheme, clearing London of sewage about as far 
north as Piccadilly. Above the sewer runs a subway for 
gas and water pipes. The space within the embankment will 
also be partially traversed by the Metropolitan District Railway, 
while its upper surface will ultimately form a splendid street 
from Westminster to the City. On the face of the work, landing 
stages are provided at various places for the use of the passenger 
steamers plying on the river. ‘In their general. principle these 
stages will resemble those now in use; that is to say, the 
steamers will lie alongside “dumbies” or pontoons, rising and 
falling with the tide. The dumbies will communicate with the 
shore by bridges F ager at one end and rising and falling with 
the dumbie at other. The present dumbies are wretched 
affairs, lying out in the river to some little distance. The new 
dumbies will be constructed of great size, and will lie in recesses 
worked in the embankment in a way which will be understood 
presently. Owing to this cause, and to the fact that they will 
nearly run aground at low tide, it is anticipated that collections 
of mud would form under them ; to avoid this the space under 
the stairs of the landing stages is converted into tanks, which fill 
at high tide and are emptied at low water by raising suitable pen- 
stocks, the current then flushing out the space under the dumbies. 
Storm overflow sewers are also provided at particular points to 
relieve the main sewer. Having batrmar tn this much we may 
now proceed to describe the Temple landing-stage, illustrated in 
pages 355 and 358. ' 

The works undertaken by Mr. A. W, Ritson comprise the 
construction of a length of 1,970ft. of the embankment, includ- 
ing the length of the steamboat pier; the steamboat landing 
stage; the low level sewer and subway; the extension of the 
Essex-street and Norfolk-street sewers from points landward of 
their previous places of discharge, and the chambers, penstocks, 
&c., already alluded to; besides this, some 2,200ft. of subsidiary 
brick sewer has to be constructed, to which we need not further 
refer. The foundations were all put in by the aid of cofferdams 
to a depth of more than 20ft. below ordnance datum. The 
brickwork rests on a stratum of concrete over 8ft. thick. A 
section of the work through the foundations will be found in the 
plate which we propose to publish next week. This section will 
show the low level sewer and the subway; the former is circular 
in cross-section, 8ft. 3in. in diameter in ‘the clear for 
the entire length of 1,970ft. It is formed of brickwork, 13}in. 
thick, laid in cement and surrounded with concrete. At the 
western extremity, the lowest point of the invert within the 
sewer is 6}ft. below datum; from that point to the east it descends 
at the rate of 1 in 2,640. The subway is 7ft. 6in. high and 9ft. 
wide. As a rule the side walls are 18in. thick, and the crown 
13hin. Generally speaking it is constructed on a level, save 
where it crosses the overflow chambers neat Waterloo. The 
subway sewer and river wall are tied to each other at intervals 
by cross counterforts 18in. thick. The river wall is faced with 
granite blocks laid in courses and alternate headers and stretchers. 
The joint shave been finished with the utmost care, the workman- 
ship being exquisite. It has hever indeed been surpassed in the 
finest architectural structures, and we can recommend such of 
our readers as doubt the suitability of granite for the very finest 
class of work, to examine the jointing and chiselling of the new 
river wall, now fast rising above the water, especially on Mr. 
Ritson’s contract. 

In Fig. 1 we give an elevation of about half the Temple pier 
and landing-stage, the right and left hand portions being broken 
asunder and part of the intermediate work removed in order to 
enable us to engrave the remaining and more important portions 
to a larger scale. We need hardly add that the view is sipposed 
to be taken from the river. Fig. 2 is a longitudinal section, show- 
ing the inclined platform under the bridge to the dumbie, and 
the stairs going down to the boat landing-stages. Figs. 3, 4, 5, 
6, 7, 8, 9, 10, 11, and 12 illustrate details to a larger scale, and, 
we think, explain themselves so'well that the engineer will be at 
no loss to follow out the following description, although we 
shall not make much special reference to ‘the 

The entire length of the pier is 470ft. This comprises the 
recess in the centre for the pontoon or dumbie, with a separate 
recess at each end (F, Fig. 2) and in the rear of the same, for the 
rising and falling bridges, and also on each side of the recess 
stairs (C D, Fig. 2) for ordinary boats, descending to the level of 
low water from a landing on the same level as the roadway. 





The landing and stairs project into the river to a distance of 
nearly 32ft. from the face of the main wall. Instead of being 
curved, as in other portions of the work, the front wall is here 
vertical, built of brickwork and faced with granite. The recess 
for the pontoon is formed by two walls projecting at right angles 
to the embankment, The recesses for the bridges are formed of 
two screen walls of brick faced with granite (C D, Fig. 1), ex- 
tending in a line with the embankment wall, from which 
they are removed by a distance of 10ft, These screen walls are 
united to the embankment wall by cross tie walls, over which 
arches are turned 6ft. 3in. span, shown in section in Fig. 2. The 
spandrils are filled in with concrete. The whole is then covered 
with granite slabs, Between the screen walls and the embank- 
ment two culverts are made, one of which is shown in section 
near the bottom of Fig, 2. 

The space under landing is formed into reservoirs for 
flushing purposes, as already stated. These reservoirs are shown 
at X, W, D, C, in Fig. 2. They are four in number. Their 
floors are formed of brick inverts, while the arched roofs carry 
the landing stairs, as shown. The steps will constitute two 
really noble flights of stairs when finished. They are formed of 
6in. Wingerworth stone, beautifully tooled, and bedded in ce- 
ment. Under the reservoir, at each end of the recess for the 
pontoon, three culverts are formed side by side, two of which 
come, as we have already stated, within screens. Two of 
these culverts are 4ft. square ; the third is 4ft. by 3ft. They 
are all rectangularin form. The smaller one extends ina straight 
line from the end of the landing stairs to the pontoon recess, and 
the other two are curved in plan under the landing stage, and 
then carried side by side under the recess for the movable 
bridge. The culverts are formed with brickwork sides, and 
covered with 6in. landings of tooled Wingerworth stone, bedded 
and pointed with cement, and covered with 18in. of concrete where 
practicable. Along the front of the screen wall of the bridge 
are formed openings 3ft. square, communicating with the cul- 
verts, while cesspits in the bottom of the reservoirs place these 
last in connection with the pontoon recess, the outlets being 
guarded by cast iron sluice valves, which can be opened and 
closed from the roadway of the embankment. An open parapet 
or balustrade, ornamented with lamps and pedestals, as shown in 
Figs. 1, 2, &c., surmounts the embankment wall. It is carried 
round the sides of the upper landing place, and along the top of 
the screen wall, as shown in Figs. 7 and 10, terminating in a 
pedestal to carry sculpture (I J, Fig. 10). The main architec- 
tural features of the design will be clearly understood from our 
drawings, and there is not room to doubt that the effect will be 
excellent. Nothing has yet been settled upon as regards the 
groups of statuary on the principal pedestals, but we believe 
they will be allegorical in character. Exclusive of the lights at 
the steamboat landing stage, there will be twenty-four lamps 
fitted on the parapet wall; these lamps will stand on stone 
pedestals, into each of which, beneath the lamp, and in the face 
of the wall, will be fitted a lion’s head of cast iron thickly plated 
with copper ; these lions will hold in their mouths cast hammered 
gun metal mooring rings, 18in. in diameter inside, secured by 
wrought iron tie rods going through the wall, and secured by 
large washer plates behind. 

(Zo be continued.) 








CornIsH Pumprne Encines.—The monthly report, just issued, 
states that twenty-four engines were reported in September. They 
consumed 1,762 tons of coal, and lifted 13,000,000 tons of water 
ten fathoms high. Average duty, 49,700,000 on 112 lb. of coal. 


INSTITUTION OF CIVIL ENGINEERS IN PaRIs.—At a recent meet- 
ing of this institution M. Jules Flachat read a paper on the Darien 
scheme, which, in the author’s opinion, is not feasible. 500 francs 
value was aw: to two members, Messrs. Huet and Geyler, 
for their paper on the ‘* Mechanical preparation of ores.” A 
similar medal will be awarded every year for the future to the 
author of the best paper presented during the preceding twelve 
months. Among the subjects treated in the course of this yoar 
at the Society's meetings, are--English Railways, by M. Jules 
Morandiére; Agriculture, by M. Pepin-Challeur; Projected Ship 
Canal by the Valley of the Atrato (Darien scheme), 1 M. Jules 
Flachat; Isthmus of Suez Canal, by MM. Lavalley and Mazilier. 

ANSELL’s Frre-DAMP InpicaToR.—We have the best possible 
authority for stating that Lord Kinnaird has just addressed a 
public letter to the Secretary of State for the Home Department 
in reference to the above-nained invention. We subjoin the sub- 
stance of his lordship’s communication to Mr Walpole :-—‘‘ I see 
that there has been another fearful colliery explosion at Pelton 
Hall, near Newcastle, with great loss of life. I would urge you to 
consider whether it would not be possible to introduce a measure 
next session, making the adoption of Ansell’s fire-damp indi- 
cator imperative. I feel certain that these explosions which have 
been so frequent pry bom be prevented. ‘The machine, which 
has the advantage of being simple in construction, and not liable 
to get out of order, indicates as low as 2 per cent of gas, and 
would give immediate notice throughout the mine, and even at 
the surface, of the presence of fire-damp. The efficiency of the 
indicators has been fully tested, and surely enforcing the adoption 
of means by which so many valuable lives might be spared is a 
legitimate exercise of the powers of legislation.” 

SocreTy oF ENGINEERS.—The attention of the members of this 
society was occupied on Monday evening last by the reading of a 
paper on the ‘ Railway Bridge at La Place de l'Europe,” by Mr. 
Thomas Cargill, C.E., A.B. M.8.E. This important structure has 
been previously described in detail in our columns, but we are 
glad to perceive that Mr. Cargill has done fuller justice to the sub- 
ject than we could possibly do within the space at our disposal. 
Having selected the most prominent examples of the ironwork for 
description, he has investigated the manner in which they are loaded, 
and the strains induced upon them in consequence; and by con- 
verting all the French units and data into their corresponding 
English equivalents, a task of no inconsiderable labour, he has 
invested his communication with a completely English dress. The 
practical utility of this is unquestionable, as but few engineers 
are familiar with the method of working French calculations. 
The maximum assumed rolling load is equal to about 82lb. per 
square foot, and is close upon the proportion adhered to in many 
of our own bridges. In deducing the strains the author has wisely 
abstained from introducing intricate and abstruse calculations, 
and has confined himself to demonstrating the method of investi- 
gating the simpler cases, and in others given the results only. As 
an instance of how very unequally the main girders are loaded, 
we may state t the one under Vienna-street is loaded with 
500 tons, of which 350 tons are transferred to one abutment, and 
150 to the other, thus neeessitating widely different sections of 
both flanges and web at these points, Mr. Cargill considers that 
there is not the slightest necessity for lattice girders to have solid 
ends, and that a large quantity of extra metal is employed in so 
constructing them. In describing the girder under London-street, 
the author points out that owing to a variety of causes it cannot 
be regarded by any means as a favourable example of the con- 
tinuous principle, and remarks that the counterweight at the 
extremity of the short span is to be considered more as an 
ingenious expedient for carrying out the conditions of theory than 
as a practical method of constructing a girder in that position. A 
few practical remarks brought the paper to a conclusion. The next 
meeting for the discussion of the paper will take place on the 
19th, and we trust that some interesting facts and observations 
will be elicited during the evening. 
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TO CORRESPONDENTS. 
Norice.—A Srzctat Eprrion of Toe ENGINEER is published for 


Forrian CIRCULATION. edition, printed upon 
_ manufacts fr the purge pan tivogh the fore 
offices at the charge of a single postage. 
a We beg to call the attention of cur Advertisers to the notice 
below, and to state that the' large ee see moe 
us to go to press at an y morning 


yl 


M. M. AND CO,—A letter lies at our office for these indents. 
Srom the secretary, \1, Adam-street, Adelphi. 
Queensland Bridge is not continuous, the top member 
at each joint. 


being 4 
A YOUNG ENGINEER.— Your conclusions are substantially correct. There would 
e 


certainly propel the boat, but at a very slow speed— 
much over three miles an hour—unless you run them very fast. 

T. H.—You can probably obtain a of the paper from the Secretary to the 
Institution of Civil Engineers, 25, George-street, Weetminster. 

ae oa se le Sa et mgr » re the subject. You —oe 
good of information in ti ition of Dempsey’s “ Railway Practice.” 

A Fonauan’ bean MAKER, — He cannot call to mind the particular work to 
which you (y oe a@ line to Messrs. Lockwood, Stationers’ Hall-court, 


E. A.—There is no work on the subject. If you consult all the specifications for 
patents taken out for carriage wheels you will obtain, we should think, all the 


information you require. 
L.—The high and low-pressure cylinders are too far from each other, The 
engine, too, will expensive. If you will forward your full address we 


will write to you by post. 
A. MOC. (Hull).— We fancy you are mistaken. No reliable supply of water can 
be obtained from artesian wells in the London district which do not descend to 


the lower green sand—a tremendous , 
T. W.—A somewhat similar is used by Tuxford. You could not 
rods change a thoy order if exposed to the soot, grit, and 

highly heated atmosphere of a smoke-box. 

Cc. H. La die ebtan oo honey that it would crush or break in the shell of the 
boiler an ion would certainly ensue, probably not very violent in character. 
If only the water falis upon the shell no harm will result. 

8. and T. (Keighley).— The pressure on our space is so great that your engravings 
have idably been postponed from week to week. We have not forgotten the 
matter, and we shall endeavour to insert them in our next impression. 

INQUIRER (Durham).—The effect of altering your valve as you propose will 
simply be to release the steam earlier. Whether this will or will not prove 





advantageous we cannot possibly say in the absence of further information. 
4A CORRESPONDENT.—There is no similar rule of the Board of Trade with respect 
to timber bridges as there is with regard to iron bridges. Government inspectors 
have a strong objection, and justly, too, to any timber bridge much over 25ft. 


span, 
E. H. G.—J/ you are more than twenty-five years of age and possess the neces- 
tary ifications you will be eligible for election as member of the Soctety of 
one of the most rising professional bodies in London. Apply for 
information to A. Williams, Esq., Hon. Sec., 64, Bankside, S.E. 

a? ry PROTECTION SOCIETY.— We ae a bana Fee Mr. 
. B. Galloway, ing the establishment of an inventors’ protection society, 
and i hike wilt : to co-operate in the undertaking. We fear he 

Jind some difficulty in getting inventors to pull sufficiently well together. 

are 


will 
R, M. (Glasgow).—Although we convinced of the value of such an investiga- 


of the le 

MERCHANT.—Ships are ordinarily built either solely of iron, or solely of wood 
strengthened with iron stringers and ties. According to the “composite” 
system—a modern invention—the trames are of iron, but instead of being 
covered with plates the skin of the ship is of wood. The advantages claimed 
are greater capacity of hull, greater strength, and less liability to foul, as a 
timber skin can be coppered. ‘ 

B. H. D.—The *' miscalculation” was not the result of an oversight, ‘ically 

. your Jigures are perfectly correct, but it does not follow that ours. are wrong ; in 
point of fact there appears to be a little dowbt areola 
place precisely at in both strokes, and also as to the 

linder. Besides this, it is to be re- 

me point which we cannot determine 

before the end of the stroke the clearance space was filled with steam of greater 
or less density at the moment of opening the steam valve. Under these circum- 
stances we thought it best to make the calculations precisely as we did, willingly 
giving Mr. Isherwood the benefit of any little point in his favour. 

ERRATUM.— Jn THE ENGINEER for November 2nd, 1866, paze 339, 3rd 
column, line 12, for ** equal,” read “ proportional,” 





MR. RAMSBOTTOM’S SAFETY VALVES. 
(To the Editor of The Engineer) 

SIR,—Would you or any of your correspondents kindly favour me with the 
formula for finding the diameter of coil and thickness of spring proportioned to 
agiven area of safety valve of Ramsbottom’s patent ? 

November 6th, 1866. B.C. K. 

MARBLE-POLISHING MACHINES, 
(To the Editor of The Engineer) 

§1R,—Can you inform me the maker’s name of marble-polishing machines? 
If you can I shail feel particularly obliged. Z 

-November 7th, 1866, E.G. 


— 





SPEAKING TUBES. 
(To the Editor of The Engineer.) 
81z,—Can you or any of your correspondents give any instance of a speaking 
tube of from 800 to 1,000 yards in length, and also state what would be the 
best size of pipe for such a purpose? CLEVELAND. 
[ We believe a whistling tube was once used to communicate from end to end of the 

Bdge-hill tunnel.—EvD, E.} 

MALLEABLE CASTINGS. 
(To the Editor of The Engineer.) 

S1,—Would you or any of your correspondents kindly oblige me by saying 
which is the best kind of iron for making small malleable castings, and which 
the best ore or other substance to cement them in; also where the best descrip- 
tion of the whole process may be found ? SUBSCRIBER. 

[ Ulwerstone charcoal iron gives, we believe, the best results, The white iron ts pre- 

Jerred for the larger, and the grey for the smaller castings. You will find 

— . ion on the subject in THE ENGINEER for March 25th, 1864.— 





CHIMNEY STACKS. 

(To the Editor of The Engineer) 

SIR,—Being about to build a large stack, 120ft. high, and 7ft. square at the 
bottom, inside, I should be glad if any of your correspondents can inform me 
what the side dimension at the top should be—whether 7ft., as at the bottom, 
or less—and why? K. Y. 

{ The dimensions may be reduced as the stack ascends, to save material. The gases 
cool as they rise, and therefore lose in volume. In order to make the rate of 
current the same in all parts of the stack, the dimensions of area should be pro- 
portionate to that of volume.—ED. E.) 





THE EFFECT OF TEMPERATURE ON THE STRENGTH OF IRON. 
(To the Editor of The Engineer) 

S1R,—TI shall be much ebliged if you or any of your correspondents will give 
mean answer to the following queston:—Does the ratio of the resistance to 
‘compression to that of extension of wrought iron vary at different tempera- 
‘tures? Ifo, has the law of variation been ascertained ? 

Southampton, November 2nd, 1866. H. D. 





THE ROUQUAYROL APPARATUS. 
(To the Editor of The Engineer.) 
SIR,—Will you kindly correct the following typographical errors in THE 
ENGINEER of November 2nd? Page 342, 2nd column, 25th line, for “ Troca- 
” read ** Trocodero ;” page 343, 3rd column, 43rd line, for *‘ pince-nez,” 
read “ pizzie-peg ;”” page 343, 3rd column, 52nd line from bottom, for “ barrage 
‘@ poutrelies,” read ** carrage a td 


Bougtval, November 3rd, 1866. YOuR CORRESPONDENT. 





MEETINGS NEXT WEEK. 
‘ INSTITUTION OF CIVIL ENGINEERS.—Tuesday, November 13th, at eight 
©’ clock p.m.: 1. “Results of the Employment of Steam Power in Towing 
Vessels on the Gloucester and Berkeley Canal,” by W. B, Clegram, M. Inst 





C.E. 2. “On the Employment of Steam Power on the Grand Canal, Ireland,” 


Railways over the Alps,” by Moritz Muller. 


Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
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CHILLED CASTINGS. 

We do not — within the limits of a current 
article to enter at into all the curious and ramified 
metallurgic relations that attach themselves round the 
central question, as to what goes on when a mass of cast iron 
is poured into a chill, ze. into a cold mould of good con- 
ducting material, usually iron also, in virtue of which, 
certain changes in molecular condition take place in the 
superticial pee of the casting extending to a greater 
or less depth from its surface. ‘The cast iron of commerce 
is a very various and a very complex compound body, nota 
mere compound of pure iron and carbon, in whatever state 
the latter may be, but also of various other metals or metal- 
loids or both. That these latter play subordinate parts in the 
cast iron in which they occur, which, conjointly with the 
proportion of carbon pre-existing, and with the state in 
which it pre-exists in the same, render the change due to 
chilling under similar conditions as to casting, more or less 


perfect, is no doubt a fact. It is equally so that the very, 


varied ways in which “chilling” may be affected by varia- 
tions in the presence or in the proportions of those colla- 
teral or accidental constituents of cast irons, have as yet 
not been fully investigated. But, nevertheless generally, 
and for all a purposes to the ironfounder, the 
rationale of chilling is ascertained, and enough known to 
guide his operations by the light of theory. 

Cast iron in the cold pig occurs in every state, from 
having the whole of its carbon in combination with the 
metals of the mass, to having almost the whole merely 
diffused through its substance in the state of more or less 
minute scales of graphite. 

Two definite chemical compounds of carbon in pig iron 
have been recognised, and others most probably exist, the 
one in which the latter element is present to the proportion 
of about 5 per cent., the other to about half that extent. 

hese are nearly representable as atomic compounds 
Fe,C aad Fe,C, and it is quite unimportant to the matter 
now before us whether a portion of the iron be replaced 
by manganese or not, or whether, as is highly probable, it be 
that iron, unless combined with manganese, is incapable of 
holding those proportions of carbon in combination. 
It may be a fact that Fe,C can only exist as (Fe + Mn), 
+ C, but it is probable that the lower compound Fe,C, as 
well as others still lower in combined carbon, can exist 
without the presence of manganese. 

Towards the other extreme of the scale, pig iron may be 
found, as every founder knows who has had to deal with 
“ Keeshy iron,” containing when cold an enormous al 
tion of graphitescales, which may be either large and shini 
as in No. 1 Scotch, or very minute and dull, as in various Wels 
pigs. But these diffused and light scales of graphite (or allo- 
tropic carbon) could not have existed as such, diffused 
through the iron when it was originally run liquid from 
the smelting furnace, for if the mass was large, so that time 
were allowed in cooling, they would in that case have all 
floated up to the top and become separated. They were, 
therefore, formed from the combined carbon by segregation 
of a portion thereof during the solidification of the Tiquid 
iron, and in the act of segregation assumed the new or 
allotropic condition of graphite, and this segregation must 
have occurred at the moment of solidification, for otherwise 
the graphite scales could not have remained diffused. 

ow much carbon is thus separated from combination 
at one cooling, and how much remains combined, depends 
upon many things as well as upon the presence of man- 
ganese. ese conditions are aj from our immediate 
subject, and we will only remark, that unless manganese 
be present in very appreciable b pee y it does not appear 
that any compound of iron and carbon can be melted and 
cooled without the separation of more or less graphite, and 
the more as the cooling has been slower. This is main! 
the part which manganese plays in cast steel, and whic 
makes its presence so essential—it enables the iron to hold 
in combination, as it cools, the whole or the greater part of the 
carbon n to = ee of steel. And, ae this 
rocess of segregation of graphite goes on every time that cast 
ao is melted and again cooled, and as in the act of fusing 
the iron again in an air furnace or cupola, much of the pre- 
viously formed scales of graphite have been deflagrated 
and burnt out, so, by alternate melting and cooling, again 
and again, more and more of the diffused graphite of every 
soft dark grey pig iron may be separated and got out ; and 
the iron at last left as mottled, or even as perfectly white 
iron. This is the whole history of the supposed improve- 
ments in the resisting powers of cast iron by repeated 
meltings, brought forward as a discovery some years ago 
by Mr. Fairbairn. 

The white iron, thus deprived of nearly all but com- 
bined carbon, approaches nearly to the nature of raw cast 
steel; and, when cooled rapidly, to the hardness of 
hardened cast steel. The latter may contain less per- 


centage of carbon, but the specific gravity and the specific 
heats and hardness, &c., of the two bodies are almost iden- 
tical. 


Thus, white cast iron may be obtained by either one of 





three methods, all in use, i ive of chilling at all :. 
1. By rapidly cooling the whole of a thin mass of a 
grey pig iron, which must not contain more than a certain 
remaining dose of suspended graphite. This is the mode 
of procuring “finery pig” and dark grey irons that cannot 
be oe produce Ae | uniformly textured “finery pig,” 
with the usual amount of refining, owe this as one cause to 
their containing, after that still so much carbon that 
more graphite is ted in the act of sudden consolidation 
of the usually comparatively thin cake or pig than itscrystals 
in forming are able to eliminate and se from the 
mass. 2, By alternate melting and cooling, as already de- 
scribed, which is, in reality, only refinery work slowly and 
imperfectly done. 3. By working the blast furnace, en 

é, as French iron masters call it; that is, with an 
excess of ore and of blast in proportion to fuel—or by the ad- 
dition to the ore of another still more refractory—as in 
the process —_ ed in Sweden for producing the white 
mottled iron—the Weissgeflecktes Roheisen of the Germans— 
they use for casting guns—namely, by adding pyritose 
ores of iron in the furnace with hematite and magnetic 
iron ore. This also is reducible simply to an indirect 
method of burning out the carbon in Into the minute 
and highly curious circumstances of this last process and 
the reactions of the sulphur in it, we must not here digress. 

It follows, then, from what has been stated, that we may 
have dark grey highly — cast iron, upon which we 
can uce little or no effect by chilling ; simply 
nearly all the carbon in the mass is already existing in the 
state of minutely divided graphite (for it is that minute 
division of the scales of graphite that gives the dark or 
dull grey to certain pig iron, as contradistinguished from 
the broad shining graphitic spangles as seen in others, ¢.g., 
Scotch, No. 1), and too little in combination to give a 
sufficient body of white iron or steel at the cooled 
surface to detrude inwards from itself—the remainder 
of the phite-surcharyed mass. Or we may have 
such a , ae existing between the combined and 
the suspended carbon, that we shall be enabled 
to obtain under given conditions an absolutely white iron 
containing nothing but combined carbon, forming a couche 
of a certain thickness round the contour of the chilled 
casting, with any sort of texture of iron we please in the 
interior, viz., any mixture of iron in combination with 
carbon, and of more or less uniformly diffused graphite 
detruded from the exterior or chilled couche and driven 
into the interior. Or lastly, we may have a pig iron 
already so free from suspended graphite, and with its 
combined carbon in so low a percentage (and so held in 
combination by the presence of manganese, also, perhaps,) 
that chilling has no effect upon it other than a c lo- 
metric one, to which we shall presently advert. Such iron 
is already as hard as chilling can make it nearly. 

Now that upon these facts depends the true solution 
of the chemical part of the remarkable changes that occur in 
“chilling” iron, may be sufficiently indicated by reference 
to only a single experiment of Karsten’s (Hisenhiittentund 
Band 1, p. 583), A certain pig iron -was found on analysis 
to contain 40281 per cent. total of carbon, of which 3°2469 
per cent. was proved to be diffused phite in insoluble 
scales, and 0°7812 per cent. to be combined carbon. It was 
melted in large quantities in an air furnace and poured 
into acold chill, The casting was chilled to the depth of an 
inch, that portion being perfectly white and as as 8 
The interior was still a soft grey iron. Analysis was now 
again made of the chilled part, and of the interior part of 
the casting. The former was found to contain 5°0929 per 
cent. of carbon, all in combination. The latter contained 
3°8047 per cent. only, total of carbon, of which 3°1941 per 
cent. consisted of diffused graphite, and but 0°6106 per 
cent. of combined carbon. 

Thus, while the pig iron originally contained only 40281 

r cent. of carbon in all, the chilled outer couche 

uced from it contained more, or 5°0929 per cent., all in 
combination (being very nearly the definite compound 
Fe,O), and the internal or unchilled part, only a 
total combined carbon and as graphite of 3°8047 per cent. ; 
that is, the chilled part had gained percentage of carbon 
and the unchilled part had slightly lost percentage of total 
carbon, 

These facts point to the conclusions that we before arrived 
at less distinctly, viz., first, that in fluid cast iron the whole of 
the carbon it contains exists in no other state but that of 
combination; and that whether it shall hold the whole of 
this still in combination after it has cooled, or extrude part 
of it as graphite, depends upon the rate of cooling, upon the 
total original percentage of carbon in the liquid state, and 
less directly upon the accidental constituents of the iron 
pe py &c). Secondly, that the chilled portion, in so 

ar as it is perfectly white, crystalline, and uniform in tex- 
ture, constitutes a true chemical compound which, in form- 
ing, takes from the adjacent iron whatever additional 
carbon of combination it may need to satisfy the affinity 
for the body Fe,C (or possibly Fe,C in other examples 


of iron). 

In the experiment above quoted of Karsten’s the specific 
gravity of the — pig iron was 7°1839, that of the 
internal part of the casting not chilled was 7°1753, and 


that of the chilled outer couche was 7°5467. 

Simple to the last degree as is the operation of chilling, it 
thus produces, through a highly curious train of phenomena, 
this important result—that we can seize an external por- 
tion of the mass of iron and compel it to solidify without 
parting with its combined carbon of fluidity, and that by a 
suitable choice of the iron to be operated upon we can in- 
sure a ow external portion He -F true — 
compound and possess several of the physi ee oO 
cast steel. Were we to pursue this last int of our sub- 
ject it is not difficult to show why the chilled iron in no 


case all the properties of cast steel, and that it is 
not beyond the power of metallurgy by suitable means to 
confer upon chillediron the absent properties of that valued 
material. 


But chilling does somewhat more than all this, The 
sudden cooling not only coerces the chemical constitution 
of the metal, but it affects the molecular arrangement of 
its particles, It exalts those conditions under which the 
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crystals of the liquid and cooling iron arrange themselves 
symmetrically, more or less in all cases, so that throughout 
the entire depth of the chilled porti at arene testing 
the principal axes of nena of all are foun 

arranged perpendicularly to the contour of the exterior of 


the casting; that is to say, those crystalline axes are found 
(in accordance with the law of crystallometric arrangement 
accompanied with ¢ of temperature, first enunciated 
by R. Mallet) arranged in the direction in which the 
wave of heat has passed outwards from the cooling body, 
or are normal to the surfaces of maximum pressure within 
the mass, due to contraction by cooling. 

Probably every known passes through an inter- 
mediate pasty or plastic contin, between rigidity and 
liquidity of fusion. This plastic state is more distinct and 
prolonged in white cast iron than in gray or other 
graphitic irons. It is in virtue of this prolongation of the 
plastic state that the crystalline axes of the chilled couche 
are enabled to arrange themselves with the great symmetry 
which we usually observe in such castings. And it is in 
virtue of the fact that the principal axes of ey of 
the metallic crystals, which are also those of maximum 
elasticity and hardness in the mass, are all normals to the 
chilled couche, that its mass is hardest and most resisting to 
impact or to abrasion in this same direction. There can be 
little doubt but that this regularity of crystalline arrange- 
ment in the external couche, with reference to the axis of an 
elongated projectile, may be of advantage in resisting its de- 
formation when striking armour plating. But to this very 
limited extent only does there appear to be any advantage 
of a purely physical character arising from casting such 
shot by chilling. 

If the iron chosen, from which such projectiles shall be 
cast, be of suitable quality, viz.,as white as it can be got to 
. Tun, and still perfectly take the shapé of the mould, or of that 
quality that the Germans call Rohstahleisen, there will be 
little difference in quality whether the shot be cast in 
chills, or in green sand and then rapidly cooled in a current 
of air. Indeed the broken-up fragments of the projectiles 
fired on the 24th October as Major Palliser’s, proved that 
the iron was almost precisely as white and hard in the 
very centre of the shot as at the exterior, and the only 
effect that the chill had had upon this white cast iron, in 
fact the only trace of chilling at all, was seen in the sym- 
metric arrangement of the crystalline axes to which we 
have already referred. In fact the hardness of these pro- 
jectiles was due to the hard quality of cast iron of which 
they were cast, and not to the chilling at all. 

This arrangement in some instances reached about 2}in. 
to 3in. in depth, but never through the entire radius of the 
Yin. projectiles. The remainder, though white, was merely 
cerystallo-amorphous on fracture, with specksof disseminated 
carbon. <A shot of white cast iron is already almost as hard 
as a chill can make it, all through its mass, and beyond ques- 
tion, while cas¢ shot at all continue to be used, this is the right 
quality of metal to cast them from. Where grey or mottled 
cast iron is employed it is physically impossible, as is 
evident from the principles we have already stated, ever, 
by any thickness or coldness of chill, or in any way what- 
ever, to cause the chilling to penetrate the entire mass of 
the casting, for there must remain an inferior core of 
refuge for the detruded graphite. We need scarcely say, 
therefore, that unless a 9in. projectile be cast fromr white 
or nearly white iron, in which case chilling can effect no 
very important improvement upon it, it is far from correct 
to say that “there is ro difficulty in chilling the whole 
way through a 9in. elongated shot.” White iron is un- 
doubtedly the right material for casting projectiles to go 
against armour plate, And such projectiles bear to those 
of forged and hardened cast steel in ess, a ratio 
of, roughly, about as 95 to 130. But whether chill 
casting them may prove in the end practically advantageous 
admits so far we think of a good deal of doubt. 

The limits of windage of these rifle projectiles is very 
narrow ; the calibres of the shot must not only be 
cast precisely, but they must remain unaltered in store. 
Now, it is a fact known to many who have had expe- 
rience in chill casting, that the dimensions of the casting 
slowly enlarge for a length of time after it has been made, 
by the gradual relaxation of the elastic grip which the 
chilled couche has got of its later cooled core. The co-effi- 
cient of this enlargement is uncertain, as it depends upon 
the quality of the cast iron as well as upon the temperature 
at which it was poured, upon the volume and temperature 
of the chill mould, and upon various other conditions, 
as well as upon the absolute diameter of the projectile. It 
is possible, therefore, that adopting white cast iron we may 
go back after all to green sand casting, in place of this so- 
called chilling, which, as applied to that quality of metal, 
is a mere name. 

Ultimately we shall get back, we have no doubt what- 
ever to the best possible material, duly ened cast 
steel, and find that in this, as in most cases, the best is the 
cheapest, and that we have been wasting time and money 
in expensively pursuing temporarily these chilled substi- 
tutes, which undoubtedly are not the best, though they 
perhaps may be just now cheaper than steel. 


INVENTORS AND THE GOVERNMENT. 

Berore the Snider scandal has become a thing of the 
past, fleeted away and forgotten, it is worth while to take 
a retrospect of his sad case, not in justice to his memory 
alone, but for the benefit of other inventors who may have 
relations with the Government. Nothing of good is ever 
achieved in this life without some sacrifice. Much as we 
regret Snider’s premature death, in the very zenith of his 
fame, at the very goal of his mechanical success, we shall 
be much surprised if that event be not advantageous to 
the interests of inventors generally. Since the ruling in 
the memorable suit of Feather v, the Queen—a ruling 
whereby it passed into a concrete axiom of British law 
that inventors had no legal standing before the British 
Government whatever—an experimental case was wanting 
to demonstrate in how far an inventor’s interests were safe 
in the legislative court of honour the circumstances implied. 
We need not be at the trouble of adducing argument or 
proof to the effect that the Government of this great 





country never did intend, never could have imagined, to 
make use of any invention arbitrarily gratuitously. That 
assumption would be altogether too outrageous; it would 
imply an insult to the intelligence of the century in which 
we live, to the political and social system under which we 
have the pleasure, the honour, and the happiness to exist 
and thrive. 

What was really implied by the ruling of the celebrated 
suit Feather v. the Queen was that seeing the inexpedience 
of an inventor being able to embarrass the Crown by the 

resentation of claims that might be exorbitant, it were 
better that the right should not exist at all—better that 
fair remuneration should come in the shape of a bount 
mtaneously awarded than exacted through the compul- 
sion of law. Much as that decision has been carped at by 
inventors—much as the idea of a bounty or honorarium 
has been decried—yet for our part we are not sure it would 
not be best for all under the assumption that the honour 
imputed to a great Government were fully demonstrated— 
its behests carried out. Physicians abrogate the right of 
suing at law; they prefer their honorarium. a man 
of business would prefer to base a claim on the honorial 
than the legal status. Gamblers and thieves devise a code 
of honour amongst themselves, to break which is perfidy. 
Stock Exchange time operations teach us how effective an 
accepted code as to debts of honour can be made to work. 
Gambling and racing speculations are ruled, and stringently 
ruled, bya similar régime. With all these examples before 
them, and many more that could be adduced, the public 
and inventors might well have assumed that their just 
claims would be safe in the hands of Government. 

Much to the regret of Englishmen who revere the 
political and social system under which we live, long 
anterior to Snider’s coming upon the inventive arena vague 
implications were ea at the honour of Government 
in its relations with inventive genius. Out of the imme- 
diate ranks of inventors these muttered complaints were 
not much heeded at the time. The reply was easy, that 
inventors are usually sanguine, that the value set by them 
upon their own invention is commonly exorbitant. There 
is much truth in this, and to the prejudice of inventors it 
has been made the most of. Then nothing had arisen to 
furnish the materials of a crucial case before the instance 
of Mr. Snider. The facts stand differently now. As if 
for the express purpose of being made a test, and raising 
an issue, Snider comes upon the field—he toils, he waits, 
he sickens, he dies, seemingly affording the means of 
reply to the question whether the proffered honour of the 
British Government could possibly be violated. .Can it or 
can it not /—has it been or has it not been? These ques- 
tions we will not answer, the public has done so. 

At this point some considerations arise, and, first, who 
and what in these inventive relations is the Government. 
On whom devolved the responsibility of giving quittance 
to the pledged honour of England in regard to an obliga- 
tion cogent under any circumstances, but doubly cogent 
under those of paralysis, debt, misery, and imminent 
death? Was it the Home Secretary, the War Minister, 
the Premier, or who? The answer to this question is not 
embarras by any irrelevance. Snider’s position before 
the Government was exceptionally plain. Had he pressed 
for full compensation in respect to the entire honorary 
obligations incurred by Government, the answer might be 
that it was necessary for him to have waited until Par- 
liament should have met. As it was, the poor gentleman, 
in his affliction, only craved that the very moderate sum of 
two thousand seven hundred pounds, in consideration for 
work and labour done, and drawings and services ren- 
dered, should be promptly paid down. As Lord Harting- 
ton remarked to Mr. Snider, the honorarium for personal 
services might be considered independently of and without 
prejudice to, the major obligation. With regard to the 
claim, any civil engineer, if appealed to, would pro- 
nounce it very moderate ; but whether moderate or im- 
moderate it fell confessedly far below the sum that would 
have to be awarded, sooner or later, by way of general 
bounty. The question, then, to suggest itself to men of 
business—honourable men of business wishing to do justice 
as between man and man—the question is, why was not 
that minor sum immediately paid down? ‘The entire 
transaction being one of honour, not law, what had the 
reward to do with lawyers at all? What concern had Mr. 
Clode with it, or should he have had with it? Why 
could not the War Minister have dealt with the case bim- 
self? What was the writ or cause that actuated the War- 
ollice solicitor to take Snider’s case so rigidly, and pare it 
down so niggardly, awarding one thousand ouly when two 
thousand seven hundred had been asked? We put these 
questions knowing well that no one implicated is bound 
to reply to them, but they will have to be repeated at 
another time and in another place, when answers must be 
evoked, Long ago the belief sed current in certain 
circles—a belief we have often heard resolutely affirmed 
by persons who should bave known what they were 
speaking about—that in certain high quarters the practice 
prevails of dividing percentage gratuities amongst officials 
on the differences between claims for invention advanced 
and abatements made. If this be actually soa sufficient 
cause will appear for the resolute way in which poor 
Snider's claim for personal services was trimmed down. 
If it be not so, then the sooner official denial follows accu- 
sation, the sooner it comes to allay what we fear is now 
almost universal belief, the better. 


THE INTRODUCTION OF BREECH-LOADERS. 

A most difficult scientific problem, complicated by many 
questions of expediency, is now being placed before the 
military administration of every civilised country. Upon 
the different solutions of the question as to the best arm for 
infantry will, in such warlike times as ours, probably in a 
great measure depend the course of the military history 
of the next generation. The enormous expense attending 


a change in the weapons of a whole army is a good 
reason why any step now taken will not be easily retraced. 
All the gunmakers of the United Kingdom, and all 
the breech-loader inventors of the world, are now 
on the gui vive since the publication of the War- 





office advertisement for a breech- i 


loading rifle, to replace 
the t Snider-Enfield. The weight of the Eng i 
b -loader of the future is not to exceed 9 Ib. 5 oz. 
without bayonet; it is to be 5lin. long; the weight 
of sixty rounds of ammunition is limited to 61 Ib. 4 oz. ; 
the cartridges must carry their own ignition ; and the gun 
should be able to fire at least twelve rounds per minute, 
Very wisely, a prize has also been offered for a repeating 
arm, amd the last day for sending in the weapons intended to 
compete is the of March next. Meanwhile, Enfield 
is at work day and night — out the converted Snider- 
Enfields. Besides these, an order for some 25,000 of the 
Westley Richards form of breech-loader is being carried 
out. e should say that there is not much chance for the 
prolonged existence of this ingenious gun side by side with 
the many excellent American rifles, with their admirable 
copper cartridge. As, however, the ordinary Westley 
Ri is can be used with the common ammunition, the 
breech-loading guns now being made will probably be em- 
ployed to work up the existing supply. The visitor to 
Enfield is surprised to see in course of manufacture, side 
by side with these improved implements of destruction, a 
number of smooth-bores—antique Brown Besses, in fact. 
On inquiry, he is told that these are intended for 
Sepoy troops in India, in order to avoid offending them 
with the greased cartridges required with rifles. If this 
is true—and we have no reason to doubt the substantial 
accuracy of this answer to the question we made—it is 
strange that recourse cannot be had to some other lubricant 
than animal fat for cartridges intended for the black East 
India troops. Vegetable oil, paraffin, some composition of 
bees’-wax, a dozen other lubricants, in fact, could be tried. 

The immediate adoption of a converted arm has thus 
given time for a careful choice of a standard weapon. The 
French have been much quicker in their decision; but 
time will show whether their haste is speed. There have, 
indeed, been some rumours that the Chassepot gun, after 
having been accepted by the French Emperor, and after 
orders for large numbers had been given out, has lately 
been rejected. We believe, however, that this is a mis- 
take, or, at any rate, premature. The Chassepot breech- 
loader, the “invention” of a French Government inspector 
of musketry of that name, is mainly an improved form of 
the Prussian needle-gun. work is thrown on the 
needle by its being made to ignite the powder from be- 
hind instead of in front ; the joints are stated to be made 
with india-rubber ; and the mechanism of the lock has 
been somewhat simplified. We understand that, in some 
of the extensive trials now being conducted at Vienna, the 
Chassepot gun gave wretchedly bad results. As usual, 
very little is known of what is being done by the Russians, 
but it is stated they have adopted a breech-loader, invented, 
or at least introduced, by M. Thierry, a Frenchman. 
Several of the smaller countries of Europe have imitated 
the haste with which the French have come to a decision. 
Spain is stated to have taken up the Prussian needle-gun; 
Portugal has adopted the Westley Richards ; and Denmark 
a gun the production of the country. 

The advantage as to gaining time afforded by having 
some breech-loader or other, however bad, is again making 
itself felt in the course which is being quietly adopted by 
the Prussians. With the prescience of which the present 
Prussian administration has given such proofs, it has not 
merely been determined to give up the Ziindnadel gun for 
a more modern weapon, but a carefully chosen military 
commission has been appointed to visit the United States 
in order to gather all the information possible about 
American breech-loaders, their use, and their results in the 
late war. With the guns that these officers are to bring 
back an extensive series of experiments will be gone 
through similar to that now being undertaken at Vienna— 
which have resulted in the adoption of the Remington 
system—by their late adversaries. In this way they will 
not have to rely entirely upon private enterprise and com- 
petition for the guns brought before them ; and they will 
gain information which could be obtained nowhere better 
than in a country where a gigantic war seems to have been 
finished with breech-loading weapons. In any case, the 
Prussians are still in advance of other armies in one im- 
portant point, the consideration of which has been omitted 
in the many discussions in which it has been sought to 
account for their prodigious successes. For years, they have 
adopted a system of tactics suited to a breech-loader. In 
the royal Prussian “ Al/erhichsten” —“ Order respecting the 
“exercises of troops in large masses,” the war tactics of the 
Ziindnadel gun are defined under the following three 
principal heads :—“1. To draw the enemy into a small 
“arms engagement (Fenergefecht) and to hold him therein ; 
“2, to get him, as much as possible, to place himself on a 
“level plain; 3, to,fight in deep ranks, but in such-wise 
“that, in order to obtain great and speedy results, a wider 
“front can be formed at any instant.” 

A really remarkable phenomenon in the annals of inven- 
tion is the exportation of such a number of different plans 
for ,breech-loading and repeating rifles from the United 
States. The Remington, the Peabody, the Berdan, the 
Snider, the Ball, the Spencer, are all due to American inge- 
nuity. Many weapons under English namesaresubstantially 
imitations of American systems. They all, however, resemble 
each other in one most important point ; they are all made to 
fire a metallic cartridge, consisting of a copper cylinder, 
open at the front end in order to take the rear of the bullet, 
and enclosing behind the explosive fulminate. These 
weapons hence further resemble each other in being pro- 
vided with a steel pin for striking the fulminate enclosed at 
the back of the copper shell either at its rim or centre. 
The existence of fso many ingenious forms of rifles for 
firing this admirable cartridge is probably mainly due to the 
ingenious policy of the American Government. As soon 
as the efficiency of the breech-loader was seen, no time was 
lost in replacing with it the old Springfield musket at first 
in the hands of the Federal troops. The first step was to 
determine the bore and kind of cartridge to be adopted. 
When this was done any form of breech-loader was 
employed as long as it could stand the not very severe 
tests of the Government inspectors. Contracts were 
given out for such small numbers as two or three 
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thousand guns, but no particular form of breech-loader 
was taken up officially; and up to the present, each 
breech-loader inventor lives in hope, the United States 
Government have not yet officially settled upon any gun. 
And it is a question whether, having once settled upon a 
size of bore and the proportions of the metallic cartridge, 
it may not turn out the best policy to employ more than 
one form of arm, as was done by the Americans. 

We have little doubt that the American metallic cart- 
ridge, whether of copper, or even of very soft steel, to be 
fired in a small bore barrel, whether a breech-loader or 
magazine gun, will be the arm for Europe. The produc- 
tion of a practical repeater is only a question of time, and 
ac rf not of a very long time. England and Prussia 

ing in possession of a breech-loader arm, however infe- 
rior to what may yet be produced, can afford to wait longer 
than those powers who, like France and Austria, have 
neither an antique needle-gun nor an arm of conversion. 





LITERATURE. 


An Elementary Treatise on Heat. By Batrour Stewart, 
LL.D., F.R.S., Examiner at the Universities of Edinburgh 
and London. London: Macmillan and Co. ; Oxford, at the 
Clarendon Press. 1866. 

Wiru the foregoing unpretending title, Mr. Balfour Stewart, 
the superintendent of the British Association Observato: 
at Kew, has issued a text-book on heat, in connection wit 
the Clarendon Press series of educational works, at the 
University of Oxford. Within the past two or three years 
the increase of scientific knowledge as to the laws govern- 
ing the phenomena of the radiation and absorption of heat 
has been so rapid that the very few standard works on the 
subject have rapidly grown out of date ; Professor Tyn- 
dall’s “Heat Considered as a Mode of Motion,” perhaps, 
above all others keeping pace with the times, Oxford is 
usually regarded as the home rather of the classics than of 
the sciences, so it is gratifying, in this instance, to see 
that, in deference to outcries from many of the best edu- 
cational establishments in this country, the want of text- 
books on physics is likely to be well supplied from a some- 
what unexpected quarter. The delegates of the Oxford 
Press acknowledge, to use their own words, “ that English 
“treatises on physical science, written with clearness and 
“precision of language, and adapted for use in the higher 
“classes of schools, and in the Natural Science School of 
“the University, do not exist.” In days when Atlantic 
cables are being laid across the ocean, and Professor Tyn- 
dall is melting metals with the black rays of the sun, it is 
high time for the University of Oxford to pay less atten- 
tion to the loves of the heathen gods and goddesses, and to 
promote the progress of a higher and far more valuable 
class of education. 

Mr. Balfour Stewart’s book contains the largest possible 
amount of information compressed into the smallest 
possible space ; it is remarkable for clearness of language, 
and woodcuts give their aid where necessary. From his 
thorough knowledge of the subject, and of the recent 
discoveries of scientific men on the phenomena of heat, 
as well as of his own investigations, about which he says 
little) all the newly ascertained facts of importance down 
to the time of publication are to be found in the work. 
The greater part of the book is devoted to the elucidation 
of well ascertained facts, theoretical views being introduced 
only towards the close. As regards theory, Mr. Stewart 
is careful to advance nothing more than he can prove; con- 
sequently of the generally accepted laws of the conserva- 
tion and dissipation of energy, he simply says that they 
“should be viewed as principles having very strong claims 
“to recognition.” 

Throughout the book heat is considered as a kind of 
motion, and towards the close Mr. Stewart touches upon 
many of the points which, at the present day, are the sub- 
ject of earnest investigation. For instance, he calls atten- 
tion to the evidence that the energy of tidal action is ab- 
stracted from the motion of rotation of the earth, that if 
a material medium pervades interstellar spaces the earth 
in course of time, for aught we can see to the contrary, 
must fall into the sun, and that there appears to be a pro- 
cess of conversion, more or less rapid, of the mechanical 
energy of the universe into the degraded form of diffused 
heat. He says: “If there be a resisting medium pervading 
“space, the visible motions of the universe must gradually 
“be lessened in consequence ; unless, indeed, we assume 
“the existence of some unknown completely restorative pro- 
“cess; but such a process is inconsistent both with the prin- 
“ciple of the degradation of energy, and also with the 
“shortening of the path of Encke’s comet, whatever weight 
“that may have. ‘Lhere can, in fine, be little doubt that, 
“if we sup the principle of the degradation of energy 
“to hold throughout the universe, it implies an element of 
“decay in the present order cf things, and the final trans- 
“mutation of all available energy into uniformly dif- 
“fused heat, unless we suppose the constitution of the 
“universe to be such that this process of degradation will 
‘last an infinite time.” 

The possible exhaustion of our coal fields at a more or 
less distant date, and the value of other sources of power, 
also receive a few pages of philosophical consideration. 
Mr. Stewart sums up the various available supplies of 
energy, nine in all, namely: 1, the potential energy of 
fuel; 2, the potential energy of food; 3, the potential 
energy of a head of water; 4, the potential energy de- 
rived from the tides ; 5, the potential energy of the che- 
mical separation implied in native sulphur, native iron, 
&c.; 6, the kinetic energy of air in motion; 7, the 
kinetic energy of water in motion ; 8, the direct rays of 
the sun ; 9, the energy that may be derived from the un- 
equal temperature of different parts of the earth. Sup- 
posing that we exhaust our stock of fuel, the potential 
energy of food transformed into horse or manual labour 
is manifestly a very poor and inadequate ‘substitute. As 
fuel and food, consequently human and machine motion, aré 
originally derived from the rays of the sun acting upon 
the leaves of plants, and producing the necessary > be a 
position, so the power from a head of water comes from the 
same source, since the sun produces rain by promoting 








evaporation. The substitution of water for steam 
as a motive power is not a i 
since steam in our days has driven water-power for 
flour, iron, and other mills ; thus the third possible source 
of energy fails. The fourth source, tidal energy, has not as 
yet been much utilised, but as there is an enormous ly 
of this power all round our coasts; it may be. in 
8p years to mae ne some extent available, As the 
tidal waves, grasi y the moon, are primarily caused b 
the rotation of the earth beneath that face, the tide poe: 
upon the earth like the brake upon the wheels of a railway 
i it will be rather remasealile it men ever employ 
this rotation of the earth to turn all the machinery on its 
surface, Fifthly, the potential of native iron, 
sulphur, and other simple bodies, is so small as to be of no 
practical value, Air and water in motion derive their 
energy principally from the sun,apd.these are primitive 
sources of power, available to some-extent in the place of 
steam, The energy of the direct rays of the sun is avail- 
able for. certain ger but not to any great extent. 
Lastly, the inequalities of temperature of different parts of 
the earth are so small that they are unlikely ever to be 
utilised as a source of machine power. It thus becomes 
evident the only really serviceable sources of power in the 
list are fuel, food, heads of water, the ebb and flow of the 
tides, together with the kinetic energies of air and water, 
in motion. Mr. Stewart writes :—“If the question be 
“ asked, ‘What shall we do when coal fails? the only reply 
“ is, make as much use as possible of water and tidal power, 
“ and of the energy of air in motion, and plant trees. Itis 
“ difficult to think of anything else, or to deny the fact 
“ that, as far as we are able to judge, the exhaustion of 
“ our coal-beds will be a very serious loss of power.” 

As a whole, the new work is of a stan character, 
with experiments, tables of figures, and all the known laws 
which govern the phenomena of heat, systematically ar- 
ranged so as to be readily available for reference. Its publi- 
cation redounds much to the credit of the University of 
Oxford, as well as to the writer, because the absence of 
clearly written scientific text-books for the use of colleges 
and schools is a great want in this country, where the laws 
of health are so completely unknown and disregarded by 
the general public as to affect the death-rate of the whole 
kingdom. 


The British Association in Jeopardy, and Professor de Morgan in 
the Pillory, without Hope of Escape. By James Smirn, Esq. 
London: Simpkin, Marshall, and Co. Liverpool: Edward 
Howell. 

WE often hear of great events hanging upon little circum- 

stances, and if the author of this te Ede correct, we 

have here a case in point, since the dreadful compound 
catastrophe forming the title of the work is to be, according 

to Mr. Smith, the result of a dispute—we cannot call it a 

discussion—upon one of the most trifling fallacies of the day. 

The book consists of ninety-four pages of letters which 
have between the author, Professor de Morgan, and 
the editor of the Atheneum, with occasional extracts from the 
“ Budget of Paradoxes,” the subject in dispute being “The 
“Quadrature of the Circle.” The only feeling we expe- 
rienced while wading through this mass of correspondence 
was simply that of pain at the tone assumed by all three 
of the disputants—a tone so far removed from the calm 
consideration due to the investigation of any scientific 
question, that we think it would have been far better for 
all parties concerned had they in the first instance con- 
signed the abortive effort to its natural tomb—oblivion. 
“Every man has a right to believe his own geese are 
swans,” but we strongly deny the right of any man to 
threaten another with “loss of reputation,” should he 
choose rather to believe the evidence of his own senses. 

Mr. Smith says that he has no object in view save the 
advancement of scientific truth, and in order to effect this 
he appears to have invented a geometry of his own as dis- 
tinguished from mathematics, for when told by Professor 
De Morgan that according to his theory “four times the 
“chord of an arc is equal to the chord of four times the are, 
“and the sum of four sides of a certain pentagon is equal 
“to the fifth,” he unhesitatingly affirms this to be mathe- 
matically true, aye, and proves it too (to his own satisfac- 
tion) ; and then after telling the professor that he had thus, 
according to sound logic, fixed him in a mathematical 
pillory, very mildly admits “that the sum of the four short 
“sides of the pentagon in question is longer-geometrically 
“than the fifth side,” and yet I (Mr. Smith) have proved 
that mathematically they are equal ! 

Again we are told, and by similar sound logic, it is 
proved that 14 deg. 24 min. is the chord of an arcof 15 deg. ; 
and because the professor won’t say that this is correct, he 
and all other mathematicians are defied to controvert Mr. 
Smith’s proof that 2x = circumference of a circle of radius 
1, and is equal to 600 times the circular measure of an 
angle of 36 min., whatever the value of 7 may be. 

We need not pursue this subject further than to remark 
that almost the only thing in the work worth reading is 
the second sentence of the Appendix, a final notice given 
in the Athenceum of August 5th, 1865. 

“He (Mr. Smith) will be a most useful friend to the 
“editors of journals; for he will show them what those 
“ journals would come to, if they allowed a certain class of 
“ correspondents the rope they ask for.” 

Little Experiments for Little Chemists. By Witi1aM Henry 
Wateny, L.C.S. London: T. J. Allman, 463, Oxford-street. 
We think the title of this book a mistake—the work is 
certainly as well adapted to the adult beginner as to the 
“little chemist,” and there are some portions of it which 
may be found interesting, and even novel, to tolerably well- 
read chemists. The chapter, or division, on the “ deposi- 
tion of two metals at one time, so as to form an alloy, viz., 
brass,” and that on “deposition upon magnesium,” may be 
cited in support of this assertion. We believe, with the 
author, that the method, given in this work, of depositing 
brass upon zinc by simple immersion in a solution, without 
the aid of a battery, is entirely new. ‘The remarks upon 
the expediency of “object teaching” at an early age, and 
of those chemical recreations in which the “objects” are 





manufactured by the young enthusiast himself, will be - 
generally endorsed ; and few but the carelessly careful 
would object to see their children engaged, under proper 
supervision, in the interesting and instructive experiments 
detailed in this little treatise—albeit we observe amongst 
the chemicals the cyanide of potassium, the nitrates of 
barytes and of silver, and oxalic acid. These we should 
certainly recommend the nt or other supervisor to 
keep under lock and key ; but children cannot be too soon 
taught that there are substances which, if touched, must 
be died with the utmost caution ; and the ane 
that to protect a child from drowning he should be taught, 
not to avoid the water, but to swim, is one which may here 
be beneficially carried out. The author insists strongly 
upon the importance of cleanliness, order, and method in 
experiment; and himself exhibits the latter characteristic 
in ‘nagar forth at the head of each series the conditions 
under which the experiments should be performed, The 
work is divided into three sections: The first containing 
experiments illustrating the action of chemical solutions 
upon one another ; the second on crystallisation and lique- 
faction ; and the third on the deposition of metals upon 
— Special chemical age eereng | va reagents 
and apparatus necessary for orming e experi- 
ments, have been arranged to accompany the work. 





NOTES FROM GERMANY. 


(From our Correspondent.) 

AN important concession to the Austrian nation has lately been 
made by the Southern Railway here. It consists in a general re- 
duction, in some cases of more than 60 per cent., in the charges 
for conveyance of goods. By a contract entered into by the 
Southern Railway with the Austrian Government this reduced 
tariff of charges cannot be raised without the express permission 
of the latter. Since this concession by the Southern Railway, 
which will come in force on the lst of November, the offici 
Vienna Gazette ventures to advise the other Austrian railway com- 
panies to do the same, hinting gently at the same time that should 
they not think fit to do what would be certain to result to their 
own advantage, compulsion may have to be resorted to, The 

i inister, it, was obliged to undertake forcible 
measures of this kind in order to induce a similar reduction of 
fares in Prussia, but it is to be hoped that this will not be repeated 
in Austria, 


Data have lately been published, from which it appears that 
the well-known um Cast Steel Works, employing 1,600 
workmen, produced in 1865 sixteen million pounds ( it 7,000 


tons). During that year there were at work eleven high-pressure 
engines, four other oo two blast engines, thirteen pum 
engines, five steam shears (Dampf-scheere), and one windi 
engine, of altogether 1,670 horse power; also fifty-two boilers and . 
108 smelting furnaces. New hammer works are being erected, 
and will contain four steam hammers, the falling weights of which 
will be respectively 1,000 German cwt., 400cwt., and two of 
200 cwt.; besides these, there will be several smaller hammers. 
These hammer works, including cranes, heating furnace, and 
boiler-house for ten boilers, will cost about £50,000. Works are 
also to be erected for the boring of cannon, which are estimated 
to cost about £30,000. The capital of the Bochum Cast Steel 
Works Company is to be increased by over £200,000, on account 
of these and other works, including a new line of rails to the rail- 
way station, and a canal to theriver Rhur, + 

The Societa Adriatico Orientale, which provides the postal com- 
munication between Brindisi and Egypt, has published in the — 
a plan for running steamers between Venice and the Orient. It is 
also reported that the Prussian Government has determined upon 
building a new railway from Berlin to Stralsund, and that the 
Mecklenburg-Strelitz Government has agreed to contribute largely 
towards the cost of the same. An advantageous site for the new 
arsenal, so much required by the Austrian navy since the cession of 
Venetia, has, I hear, been at last found. The spot selected is in 
the Bay of Muggia, and arrangements are being made for taking 
over Lloyd’s large storehouses situated there, and converting them 
into a military 

Granaries of a peculiar description are being constructed in 
Hungary for the preservation of grain. The principle involved is 
keeping the grain surrounded by an atmosphere of carbonic acid 
gas, in which insects and vermin cannot exist, but which does not 
destroy the a. of the grain. The carbonic acid is easily and 
cheaply obtained by the action of hydrochloric acid upon chalk 
178 lb. (German) of hydrochloric acid, of 1°2 specific gravity, added 
to 100 lb. of chalk, yielding about 4,000 cubic feet of carbonic 
acid. ‘this gas, having a specific gravity of 1°2, sinks to the 
bottom of the when introduced, and, rising as it 
expels all the air. The granaries are constructed of brick an 
asphalte, are fire-proof, dry and inexpensive, and can be entirely 

ed without the corn ing musty. 

According to statistics = published the number of telegrams 
despatched during the half-year throughout the entire 
Austrian empire was 1,221,717, consisting of 25,800,000 words. 
Compared with the former half-year there is an increase of 
399,591 telegrams and 9,036,000 words. The gross receipts duri 
the six months were 826,023 re Sane shows an increase 
173,978 florins over the receipts of the last half year. Vienna has 
hitherto been very deficient in local telegraph stations, there 
being only one in the inner town and very few in the suburbs. 

ments are however being made to remedy this, and before 
long there will not = be a much greater number of stations, 
but local telegrams will also be forwarded at the low rate of 


twenty kreutzers— about fourpence—a Yew 
The agent oop ye i Austrian pectagt Import Company 
ment 


has written to the Govern that country has 
determined ts plapeanse large quantities of agricultural machinery, 
and also all kinds of fire-arms. The Austrian Export and Import 
Company consequently invites the Austrian manufacturers. of 
engines and arms to fo to them exact drawings and prices, 
loco Vienna, of any such articles suitable for export. 

The question of the adoption of francs as the current coin for all 
Germany is being at present strongly agitated by some papers. It 
is argued that the franc is now in use amongst populations of over 
seventy-three millions (France, Italy, Belgium, and Switzerland), 
that it is on that account the most uni mal coin, 
and that as its employment is contin increasing, it must 
sooner or later be adopted by the whole of Germany. No one 
who has travelled through Germany and experienced the perplexing 
confusion of thalers, florins Miinze and florins Wihring, silber- 
groschen and neu-groschen, pfennige, kreutzers Miinze and kreut- 
vers Wiihrung, sexerln and zehnerl, the difference in value 
between paper and silver money, &c, &c, &c., will doubt the 
value of such an international coinage. Unfortunately there is no 
relation between any existing German coins and the franc ; evon 
the Austrian two-florin piece, which is generally considered to be 
exactly equal to 5f., is of less value by 1} per cent., the precise ratio 


being, 5f. = 2°025 florins. 





Mopet Macuinery.—A very neatly got up little pamphlet on 
the construction of models i manny has just been brought 
—, a notice. It Fo Ef. * vy Ringmnge. and = 

prove a great who are 
a It is dedicated to Mr. ‘or, of Rob Hoy canoe 
celebrity, and published by the author, Mr, E, Bell, at 31, Fleet- 
street, 7 4 
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THE SNIDER BREECH-LOADER RIFLE. 


Fic. 2. 





— Zo 
} Lil 
} 


° 


; 


— 


: 


= = = 


‘ ‘ale 


lc | | i mr 
. Hele, 


= == — 














Art the present time when the “ Snider question” is exciting | wards the observer ; while Fig. 83 represents a section of the 
so much interest and discussion, and when the Government | breech apparatus, with a cartridge inserted ready for firing. 
factories are busily employed in turning out large numbers of The breech is closed by a cylindrical plug, perforated longi- 
what will, for some time, be the national weapon, we think a | tudinally, and at an angle with its axis by the striker. A spiral 
description of the Snider rifle and its ammunition will not prove | spring surrounds the striker, and prevents it touching the cap 
uninteresting to our readers. We believe we are correct in | in the cartridge until struck by the . The is 
stating that, with the exception of a small sketch which appeared | attached to the hinge of the breech-plug, and consists of a de- 


in the Pall Mall Gazette some months ago, and which, though | tached portion of the flange of the oy which the base of | 
| extreme breadth 50ft., and for 


very interesting, did not go much into detail, no perfect illustra- | the cartridge fits. To load the piece the breech is opened by 

tion of this rifle, in its present state of perfection, has yet been | raising the plug by the projecting lip, and then pulling it towards 

published. The accompanying woodcuts, which are three-fourths | the body. This latter movement draws the empty case into the 

of the full size, have been carefully prepared from a Government | cavity of the breech, from whence it may easily be dislodged 

converted Enfield. after pushing back the extractor. The cartridge is then in- 
Fig. 1 represents the rifle open, with the empty case partially | serted and the breech closed. 

extrasted. In Fig. 2 it is shown as open, with the striker to-| The Boxer cartridge, the ammunition selected by the Govern- 








| 





ment, is represented in section and elevation ; and in our en- 
graving we have substituted the Metford bullet for the present 
service projectile, as we believe that this arrangement is to be 
carried out in practice. 

The cartridge consists of a piece of thin sheet brass coiled 
round a syitable “former,” and covered with waxed paper. One 
end of this case is fixed into the metal cap codtanalie aan 
for forming the base of such cartridges, and the other is choked 
into the rear cannelure of the bullet. In order to prevent any 
escape of powder between the case and the bullet a wad of cotton 
wool is inserted at the base of the bullet, over the powder. 
When the cartridge is fired the explosion causes the case to 
expand, so that it fits the chamber exactly. Immediately after 
the discharge it slightly contracts, so that no difficulty is expe- 
rienced in extracting the empty case. 

The Metford bullet only differs from the ordinary Enfield pro- 
jectile in two points. A hollow cavity is constructed through 
the axis of the ball to within a short distance of the hollow at 
the base. This cavity is filled with chareoal powder, confined 
by a plug of putty or some such substance, and its object is to 
pac the weight nearly to the centre of the projectile, to 

ighten the axis, and thus to secure greater rotation. A lower 

trajectory is obtained with these bullets than with the ones at 
present in use. The other difference is the introduction of can- 
nelures round the bullet, which serve to hold the lubricating 
compound. Some complaints have been made of the kind of 
anvil used in the caps of these cartridges, but as they can 
scarcely yet be said to have undergone a thorough trial, we are 
unable to form an accurate judgment. We confess that we 
cannot quite account for the deep-rooted antipathy that exists 
in this country to the copper cartridge, either with the ignition 
in the flange or otherwise. It is as safe as the capped cartridge, 
it forms a better obstacle to the escape of gas at the breech, and 
it is, moreover, waterproof. We have seen a Peabody cartridge 
laid on the partially-opened jaws of a vice, and its edge ham- 
mered until nearly flat without exploding. 








Russian RatLways.—(From our Correspondent.)—The Duna- 
burg and Vitebsk Railway has been opened for traffic. The line, 
which is 160 miles in length, has been constructed in two years, 
by an English company, with a guarantee of 5 per cent. from the 
Russian Government, and it forms a continuation of the Réga and 
Dunaburg line, while it crosses, at the latter town, the St. Peters- 
burg, Warsaw, and Berlin line. The company which has carried 
out the Réga and Dunaburg line is now endeavouring to raise the 
capital required for a further extension from Vitebsk to Orel, a 
distance of about 280 miles. 

BoILer EXPLOSIONS AND VOLCANOES.—Sir John Herschell has 
long been known—ever since the publication of the ** Discourse 
on the Study of Natural Philosophy”—as one of the finest writers 
on scientific subjects in the English language. Under the title of 
‘* Familiar Lectures on Scientific Subjects” he has lately collected 
and published*, in a small compass, a number of his lectures and 

apers on such subjects as ‘‘ Volcanoes and Earthquakes,” “‘On 

ight,” ‘‘On the Yard, the Pendulum, and the Metre,” ‘On the 
Origin of Force,” ‘* On the Estimation of Skill in Target Shoot- 
ing,” and others. In no engineering sense can such subjects, of 
course, be called technical, though a professional reader will more 
than once find es that may especially interest him. Interest- 
ing enough is this the analogy drawn (p. 14) between the eruption 
of a volcano, caused by an actual crack in the earth, and that 
which ‘‘ happens when a crack takes place in a high-pressure 
steam boiler.” Pent up like the heated water inside a boiler, 
in the subterranean world are immense volumes of water, 
“sulphur, and many other vaporisable substances all kept 
subdued and repressed by enormous pressure. Let this 
pressure be relieved, and forth they rush, and the nearer they 
approach ‘the surface the more they expand, and the greater 
is the explosive force they acquire, till at length, after more or 
fewer preparatory shocks, each accompanied with progressive 
weakening of the over-lying strata, the surface finally breaks up 
and forth rushes the imprisoned power with all the awful violence 
of a volcanic eruption.” Important as coming from such a man as 
Sir John Herschell, is his strongly-expressed belief, in the lecture 
on “*the Weather and Weather phets,” that the denudation 
of the timber, and more especially the practice of drainage, by 
robbing the springs of their supply, ‘‘ may ere long be very severely 
felt” in England. Large tracts of country will be rendered 
“uninhabitable in summer from mere want of water.” We 
notice that Sir John claims as his own, in 1833, the origination of 
the observation, attributed to George Stephenson, that the 
modern locomotive is driven by rays of the sun bottled up in the 
coal during countless previous ages —an actual fact realising Swift’s 
idea of extracting sunbeams from Laputan cucumbers. 

THE UNCOMPLETED IRON-PLATED SHIPS.—Four new iron-plated 
ships are now building. These are,—l. The Hercules, designed in 
the Controller’s department, and being built by Mr. Thornton, 
shipwright of Chatham Dockyard. The number of her guns is 12; 
her tonnage is 5,226; her load displacement is 8,530 tons; the 
horse power of her engines (by Penn) is 1,200, to work expansively 
and with surface condensers. e estimated draught of water of 
the Hercules is—forward 22ft. 6in., aft 26ft. 6in; her length be- 
tween perpendiculars is 325ft.; of her keel for eon. 2fin. ; 
her extreme breadth 59ft. ; and for tonnage 59ft. Her hull is of iron, 
partially iron clad. The probable time when she will be launched 
is March, 1868; and the estimated date of her completion ready 
for commissioning is July, 1868. The guns are to be protected on 
Mr. Reed’s plan. The cost of her hull, including fittings, will be 
£320,000; her engines, exclusive of fittings, £81,000; or, total, 
£401,000.—2. The Monarch, also designed by Mr. Reed, and being 
built at Chatham. She is to have six guns; her tonnage is 5,100; 
load displacement in tons, 8,164; her engines are to be of 1,100- 
horse power, but until lately they were not ordered. Herestimated 
easel water will be 22ft. 6in. forward and 26ft. aft. Her length 
between perpendiculars 330ft. ; of her keel for tonnage 289ft. 11gin. 
Her extreme breadth, and for tonnage, is 57ft. 6in. Her hull 
is of iron, wholly iron clad. The probable time when she 
will be launched is August, 1868; and the estimated date of her 
completion, ready for commissioning, is July, 1869. She is being 
built on Captain Coles’ cupola plan. Her hull, including fittings, 
is to cost ,000, and her engines, exclusive of fittings, £73,000. 
Her total cost will thus be £373,500.—3. The Captain will also be a 
cupola vessel, designed by Captain Coles and the Messrs. Laird, in 
whose yard she is being built. She is to have six guns. Her ton- 
nage is 4,272; her load displacement is 6,950tons; the horse power 
of her engines is to be , but they are not yet ordered. Her 
estimated draught of water will be 22ft. 6in. forward and 23ft. Gin. 
aft. Her length between perpendiculars is 320ft.; her extreme 
breadth is 53ft. 3in., and for tonnage 53ft. 3in. Her hull is 


| of iron, wholly iron clad.—4. The Penelope has been designed 


in the Controller’s department, and is being built by Mr. 
Fincham, at her Majesty’s dockyard Pembroke. She is to 
have ten tected on Mr. Reed's plan. Her tonnage 
is 2,997; lacement in tons 4,292; her engines (b 
Maudslay) are to be of 600-horse power, to work expansively, an 
wi ‘ace Her estimated draught of water will be 
15ft. Yin. forward vy , yn oo —— a ll 
mdiculars is 260ft.; er or tonnage, . 4fin.; 
oe 50ft. The hull is of 
iron, partially iron clad. The probable time when she will be 
launched is June, 1867, and the estimated date of her completion, 
ready for commissioning, is December, 1867. The cost of 
hull, including a7, will be £150,000, that of her engines, ex- 
clusive of fittings, £42,000, or a total of £192,000. 


* Alexander Strahan: London and New York, 1866. 
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STEAM BOILERS FOR THE EMPE‘ROR OF ABYSSINIA. 


BY MESSRS, EASTONS, AMOS, AND ANDERSON, ERITH IRONWORKS, KENT. 
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TE accompanying illustration shows the steam boilers, 
described in our impression for October 26th, as being intended 
by the Foreign-office for presentation to the Emperor of Abyssinia. 
The engraving is sufficiently intelligible, and we need not repeat 
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the dimensions we then gaye. 
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On Saturday week last the; and packed up within three houts—a fact testifying to the ease 


i illustrated tried under full steam. They made, | with which they can, in future, be erected and repaired. The 
collectively nt connie: from 100 to 160 revolutions per | boiler is, indeed, admirably adapted in every way for its intended 


minute ; and on the following Monday they were taken to pieces 


purpose. 
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9 LOOKS 
FROM A TOB . 


On the 2nd instant, at the meeting of the Société des Ingé- 
nieurs Civils, Paris, M. Thomé de Gamond read the second and 
last part of a paper on his scheme for piercing the Isthmus of 
Panama. The readers of THE ENGINEER are aware that several 
lines have been surveyed for a ship canal between the Atlantic and 
Pacific oceans, near; Panama. M. Thomé de Gamond, who has 
spent several years in Central America, and who is acquainted 
with all the projects imagined for this gigantic undertaking, has 
selected the Nicaragua route as being the easiest of execution ; 
he has, consequently, surveyed, with especial care, and with the 
assistance of forty-two engineers and skilled workmen, a trial line 
from the Bay of Salinas, through the Lake of Nicaragua, and by 
the Valley of the Rio San Juan, to the port of San Juan del Norte. 
The length of the line is nearly 300 kilometres, say 200 miles, 
divided as follows :— 

Summit level ... ...  .» 
West branch, Rivas Canal 


167,900 metres, 
16 





East ditto, San Juan Valley... ... 111,200 
295,000 metres. 
The summit level will be formed by simply deepening the bed 


of the lake in some places. 

The west branch is a canal, to be excavated in the rock, having 
a total rise of 36 metres, which will be effected by means of nine 
locks of 4 metres in height, and having a depth of water of 8 
metres, with a length of 200 metres. These locks, invented by 
M. \Thomé de Gamond, will be constructed wholly {of wrought 
iron, and are so designed as to be filled instantaneously, so that, 
if the author’s calculations be correct, vessels can pass through the 
locks without stopping, only slackening their speed. Each lock is 
estimated at 1,400,000 francs = £56,000. 

The project for the east branch, in the valley of the San Juan 
river, is bolder still. The side slopes or walls will be established 
at a considerable height above the present bed of the river, to 
avoid the difficulties which would otherwise be encountered in the 
foundations ; the water of the river will then be raised, so as to- 
reach the side slopes, by means of nine weirs, each being provided, 
of course, with a lock and bye-wash. The height of each weir 
will be about 3m. 78. In one word, the author p to inun- 
date the valley of the Rio San Juan, and convert the river into 


eight lakes. rough estimate amounts to about £640,000, i. e.— 
West branch ... ... a» 63,131,750 francs. 
East ditto... ... see cee oe 43,482,615 
Harbours and Summit level ... 17,071,200 
Various 20. ee see cee cee ove 96,314,435 
160,000,000 = £640,000 


M. Thomé’s is the fourth] scheme} for the ship canal ; the three 
others were designed successively by—Ist, Mr. J. Bailey, in 1838 ; 
2nd, Prince Louis Napoleon, at Ham, during his captivity ; 3rd, 





9 WEIRS AND LOCKS FROM CTO D 


Mr. Childs, American engineer. The Prince’s scheme is referred 
to in the paper as a very bold one (‘‘tracé avec une ampleur ma- | 
gistrale.”’) 








LETTERS TO THE EDITOR. 
(We do not hold we the opinions of our | 


HYDRO-PROPULSION, } 


Sir,—At intervals, for two centuries, agree oem segs has | 
exercised the ingenuity of reflecting minds to devise suitable | 
means for. its tical application. Often it has been tried, but 
as often ithas failed. Still, fresh advocates have ever sprung up in 
its defence, Natural analogies have suggested that it ought to be 
capable of successful development; and previous failures, there- 
fore, have been taken as merely showing that failure has resulted, 
not from any inherent defect in the principle itself, but in the 
manner in which it has been sought to utilise it. The time has 
now arrived, as it seems to me, when we may settle its merits or 
demerits once and for ‘ever. 

Your editorial article last week is a first published step in this 
direction. That article lays down, in clear and precise terms, the 
true principles on which we have to base our inquiry; and the con- 
clusions there drawn are just, but do not go far enough to meet 
the case. 

Passing by your general comments on the principle, with which 
I agree in the main, I will at once plunge in medias res with the 
formula you properly cite as ‘‘Boyman’s formula,” for ascertain- 
ing the resistance, in any oe case, to the vessel’s motion through 
the water; and then I draw the necessary inferences which 
the preli trial of the Waterwitch on the 19th ult. — 

formula itself forms the basis of an analysis I e in 
1850, as Mr. Boyman’s mathematical adviser, of the capabilities 
of hydro-propulsion; and I will, therefore, commence with its 

f in the following proposition :—‘‘To calculate the reactive 
‘orce due to a stream of water, issuing with a given uniform velo- 

ity from an orifice or nozzle, in the containing vessel.” 

t us imagine a tank of water, mounted on wheels, and capable 
of moving freely on a horizontal plane. If an opening be made in 
one of the sides, the water will isste with a velocity due to the 
head of water in the tank; and if we further suppose this 
head of water to be kept always the same, the velocity of efflux 
will be uniform; so that we shall have precisely the case pro- 

Let, then, W be the weight of: water that issues per second, 
and M its mass. Also let W’ be the weight of the tank and 
contained water, and M’ the co ing mass. Then, M. 3¢ 
will be the mass of water issuing in the time 3t, dating from 
any epoch; and if v be the velocity of M’ at the commencement of 
that epoch, and 3v the increment of its velocity, caused by the re- 








action of the efflux of M.3¢, we shall have, by the law of action 
and re-action-~ 


ATLANTIC . &L.w 
M’. 3v = M. 3¢X +, true in the limit ; 
whence M’. =M.v 
| or, M.f=M.v : 
where f is the constant acceleration caused in M’. But, if F be 


the re-active pressure pe in pounds) which generates M’. f, 

we have, by the third law of motion 

F varies as M’.f =C. M’.f 

where C is some co-efficient, depending on the assumed unit of 

pressure; and so, using as a above established, 
=C.M.». 

W produces in M the acceleration g ; 

. W varies asM.g=C.M.g 

where, if W also be expressed in pounds, C is the same as before. 

Hence we at once obtain 


Now, the weight 


ao wo 
W 9g 
and eS at. v 


: g att 

the re-active force = The — iwestipiien is complete 
d exact ; but the follo simple process of reasoning, 

os watheosatine! i perhaps, port 


not so conclusive to a ma mind, 
any ordinary mind, without & aid of —n i. 
i rizon’ 6. 
a closed tank, standing on a hor P bs depth 


up 
art of the containing surface sustains a pressure due to 

ow the free surface, that is, to the head of water above it. 
Take an area of A feet in one of the vertical sides, the 
centre of being at a depth of A feet below the free 
surface. e pressure sustained by A is A.A.w, where w is the 
weight of a cubic foot of water ; and the horizontally opposite 
equal area A’ of the containing tank captains peemeny the same 
pressure; so that the two are in equilibrium. piel Wo the 
area A to be cut out of the side of the tank, and (say) by 
a piston, held . its red some —— force, so as to = 
vent the water from flowing out. en the pressure on 
A’ of the tank surface, bes wt geen by that * 4 - 
set the tank in motion am lorce, or , ALA. w., 
—orA.h.w., if not prevented. Now ietthe fypothetical pnton 
be removed from A, then the water will flow out with a velocity due 
to the oy ping ay ~ > Gee to talanes, bo Co ete 
city what, it may, wi precisely pressure 
poo Bagi lh Ten 5 wp Be oti eet Hence, alto- 
gether, the whole moving force, or re-active pressure, on the tank is 

=2A.hw 


=2A. 5” 
A.v.w 

9 
Vs 


y 
as found before. 
The result here obtained is sometimes quoted as the “‘ law of 
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gS gall Bon ny jet. Oe tow bk been discovered 
. Boyman from some experiments he made twenty years 
and the above proof was constructed by me to Pim in his 
discovery. The same is noticed, somewhat obscu y; in Weis- 
bach’s ‘‘ Mechanics of ery and Engineering,” vol. ii, 
sec. 139 (remark). 

_Now to apply this to find the re-active force in hydro-propul- 
sion :— 

Let v be the velocity of vessel in feet second, and V the 
velocity of water issuing from the vessel; then the velocity actu- 
ally imparted to the water during its passage through the vessel is 
V—v. Hence, replacing v,.in the foregoing investigation, by 
V—v, we at once obtain re-active force required, namely, 


= Wwv_y». 
g 


This, of course, might be treated just as we treated the su 
case of the tank on wheels, only we should have to consider the 
mass of water M. 3¢ as receiving the velocity V—v (instead of v), 
in the small time 3¢. All the rest would be just the same. 

To complete the problem, let R be the resistance to the vessel’s 
amy 4 oe the water at a uniform velocity, then we must 

veR = 


and so, finally, B= W, (V--»). 


Now let us employ this for the purpose of analysing the per- 
formance of the Waterwitch. 

From the official report of its trial we have-— 

rate of vessel . ° . - = 9 knots an hour, 
== 15ft. per second. 
also, area of each nozzle. - = 2ft. X 1dft. 
= 3 square feet. 
-*. combined area of both nozzles = 6 square feet. 

To obtain V, we must reduce the “calculated efflux of 300 tons 
of water at forty-five revolutions of the engines per minute ” (see 
report of the trial), to 260 tons at thirty-nine revolutions, the 
speed actually attained by the engines on the trial, and thus we 


” 6 x V x 64°18 x 60 = 260 x 20 x 112 
whence, V = 25°21ft. per second ; 
and then, W =6 x 25°21 x 64°18]b, 
= 9707 lb. 
and, lastly, R= * (V-—») 
— 9707 
= 99 * 10°21 


wd = 3007 Ib. 

This result is based on the calculated efflux per minute, as given 
in the report of the trial. We will suppose, however, in favour 
of the performance of the jvessel, that this calculation under- 
estimated the actual discharge, and take the velocity of issue to 
have been as great as that of the periphery of the wheel. Even 
with this liberal allowance we obtain only 

V = 29°61ft. per second, 
and R = 5173 1b, 
Hence, useful effect = R. v + 550 

= 141°1 horse power. 

I shall take occasion as I proceed to show that there is good 
reason for believing this assumed velocity of efflux slightly too 
great, but at present I merely draw your attention to the fact 
that a comparatively small difference in V causes a very serious 
difference in R, and therefore in all subsequent results. So ex- 
tremely important is it to know the exact value of V, that, in 
analysing the performance of the Nautilus last May (when, I may 
here remark, I arrived at results precisely similar to the present), 
I suggested, in a letter to Mr. Ruthven, that he should ascertain 
it accurately by a log placed at the mouth of one of the nozzles, 
promising at the same time that if he would let me know the value 
so found, I would then send him the result offmy analysis. I have 
not learnt that this suggestion was acted upon. 

But, now, the indicated engine power, found by the Admiralty 
officials on board at the trial, was 750; so that we finally obtain:—- 
Useful-effect = 18°82 per cent. 

Surely, Sir, this result is sufficiently startling. In plain lan- 
guage it amounts to this, that out of every 100 tons of coal burnt 





in propelling the Waterwitch, not so much as 19 tons are usefully 
employed in actual propulsion. 

With regard to the loss, we may observe that a part of it is to | 
be found in the residuary velocity or ‘‘ slip,” V—v, absorbed by, 
and remaining in, the issuing water. This bears to the useful 
effect the ratio of V—v to v, and amounts, therefore, to 18°33 per ! 
cent. If we add this to the useful effect, we have only 37°15 per | 
cent. of the gross engine power accounted for, so that there will j 
still be a balance of 62°85 per cent. to the account of the engines | 
and wheel. Let us suppose that engine friction consumes as much 
as 10 per cent. of the gross power, and yet there will remain 52°85 | 
per cent.— say more than one-half— of the gross power swallowed 
up by the wheel and its appliances. 

Now we have heard enough of the success of the Waterwitch, 
and the logic of facts has been appealed to with no small amount 
of confidence; but here we have the logic of figures pointing to a 
very different conclusion. Are the figures wrong, or the facts 
incomplete? We shall see presently. 

But already, Sir, I have taken up too much of your valuable 
space. Ina future letter, if you will allow me, I will account for 
the existence of so enormous a loss in Ruthven’s wheel, and 
apportion its various parts to their respective causes; and then, 
asking your further indulgence, I will give a concise, but com- 
plete, analysis of hydro-propulsion, with the efficiency it may be 
made to attain; and, lastly, I will institute a comparison, as far 
as reliable data may be had, between it and the screw and paddle, 
both of which, for some very important purposes, it may fairly be 
expected to supersede. J. A. L, Arrey, M.A, 

November 6th, 1866, 


THE DYNAMICAL PRINCIPLES OF NEWTON, AND THE MEASURE 
OF MOVING FORCE. 

Srr,—The letter. of’ Mr. Desmond G. Fitzgerald, in THe Enct- 
NEER of the 4th of November, has shown me that some explanation 
is needed regarding nmiy communication¥on the above-mentioned 
subjects which appeared on the 26th of October. 

In the first place I have to state that my communication contains 
no slip of the pen and no error of the press; and in particular that 
the proposition that ‘‘the product of a mass of a moving body into 
the half square of its velocity is equivalent to the work done by the 
force which impressed the motion on the body ” (such work being 
represented by the area (f fds) of afigure of which the base re- 


presents the distance moved through, and the ordinate the moving 

orce, which area, in the case of an uniform, becomes simply f s, 
the product of the force and distance) is given by me precisely as 
demonstrated by Newton, as maintained by Leibnitz, by the 
Bernoullis, and by every other mathematical writer on mechanics, 
and as applied to theoretical and practical questions at the present 
day. 

I have further to > that the object of my communication 
was not physical, but historical; not to argue in support of any 
dynamical proposition, but to show what are really the principles 
set forth in the writings of Newton, and what was really the 
question between the parties to the dispute about measures 
of moving force. I did not attempt, and I shall not now attempt, 
to give any argumentative proof of the proposition that the product 
of a statically measured force into the time during which it acts is 

roportionai to the product of the mass and final velocity of the 
y acted upon (ft = mv); because the proof of that proposition 
rests not on argument, but on experiment; and no one ought to be 





asked to believe it except on the evidence of his ownsenses. It is, 
in fact, a condensed record of the results of innumerable experi- 


| mamto femme these mado two and o-balf centuries ago by Galle, +0 


those which are repeated annually in every physical 
with Atwood’s machine in a of the As» ar 

As a matter of history I have to add that the proposition which 
I have just Gl ig wescepeeed as a fact by both 
parties to the dispute about measures of force, including Leibnitz, 
the and all their supporters. (See in particular the 
correspondence between Leibnitz and John Bernoulli, letters 11 
to 24). Its truth, indeed, could not have been denied without at 
the same time den the truth of its necessary consequence— 
the proposition as to the equivalence of the work done by a force 
to the energy impressed by it on a moving body ( fs = -"\"’), Itis 
indeed impossible to any matter of fact expressible 
by means of seconds, and as to which any 


real difference existed between the 
The whole matter may be summed up in algebraical symbols as 


follows :— 
NeEwToN’s METHOD. 
Uniform Force. 
(L)—ft = mv; buts= oe therefore 
—fexlvi_me 
(II.)—f s 5 3 
Varying Force. 
(L)—fdt=mdv; butds=vdt; therefore 
(Il.)-fds=fvdt=mvdv=md (5): 
LEIBNIT2’S METHOD. 
Uniform Force. 
(L)—2f 3s = mv"; but ¢ = 2s. therefore 
v 
(IL)-f t= 2fs =m. 
Varying Force. 
(L)-2fds=md (v7) =2mvdv; but dt= “4; therefore 
(.)—fd t= les = 2fds =m dv. 
v 2v 


; BotH METHODS. 
Uniform force ; f= ™" = mv. 

# 28 3 
Varyi Sfmt a tee, 
mpiaganees J dt ds 


Example of the Use of the Formula for an Unijorm Force f. 
A railway carriage, weighing 10,000 lb. avoirdupois, is running 
at a speed of 16°1ft. per second. ? ™ 
Question 1.—What uniform force is required to stop that carriage 
in twenty seconds ? 
m = 10,000 ; v = 16°1; mv = 161,000 (quantity of motion) ; 
= aoe = 8050 = f in absolute units; 
f = aa = 250 lb. avoirdupois. 


Question 2. —What uniform force is required to stop the same 
carriage in a distance of 161ft. ? 


m = 10,000; 2? = 259°21; ne = 1,296,050 (energy in absolute 





units) ; uae 
m v _ 1,296.050 — go59 — Ff in absolute units ; 
; 8 ‘ 161 
< = = = 250 lb, avoirdupois ; 
or otherwise— 
mv? _ 1296050 _ * ce 
7," 33 7 40250, energy in foot pounds ; 
mv? _ 40250 _ on . . 
in” 250 Ib. avoirdupois, ag, before. 


W. J. MAcquoRNn RANKINE, 
Glasgow University, 5th November, 1866. 


THE INVENTION OF HYDRAULIC PROPULSION, 
S1r,—In a recent number of the Standard (London) newspaper 
find an account of the launch, at Blackwall, of her Majesty’s 

gunboat Waterwitch, to be propelled on a new principle, namely, 
by means of “‘ jets of water ejected through apertures located on 
the broadsides of that vessel.” 

In the year 1837 I visited a steam flour mill at Copipore, near 
Calcutta, and I then propounded the following suggestive query : 
“Were a vessel fitted with a powerful steam pump, and were 
water, introduced into such vessel, ejected thereafter in rapid suc- 
cessive jets through twin apertures situated one on either side of 
the stern-post and beneath the counter of the ship, would for- 
ward movement be engendered thereby ?” 

Unfortunately, I am a theorist, not a practical man, in such 
matters ; but, save that the discharge tubes in the Waterwitch are 
situated on the broadside of that vessel, whereas my theoretical 
jets were given forth from beneath the counter of the ship, I can 
perceive no essential distinction between the one and the other 





of propul 

The germ of the idea was mine at all events; and if discussers 
can, by dint of any by-law customs, be inscribed on the roll of 
noticeable persons, I would solicit your kind and powerful assist- 
ance as regards any honorary mention of my idea. I seek no 
privilege, I covet no profit, arising from this invention, destined 
probably though it be to inaugurate a new era as regards steam 
navigation, but I am impelled, by a feeling inherent in the human 
breast, to ask that honorary mention of my title to originality of 
idea in this instance be accorded me. ABRAHAM ROBINSON. 

Buenos Ayres, September 24th; 1866. 

[The first patent for hydro-propulsion was secured by Togood in 
1661, and his boat was tried on the Thames; since then fifty-seven 
patents have been taken out, all embodying more or less exactly 
the principle used. by Mr. Ruthven. Unless Mr. Robinson can 
prove that his suggestions were made two centuries ago, his claim 
must fall to the ground.—Ed. E.] 





THE WATERWITCH. , 

S1r,—Hydro-propulsion, which for two centuries has baffled the 
ingenuity of inventors to find suitable machinery for its successful 
application, has at length fairly entered into competition with the 
screw and paddle. The first official trial of the Waterwitch down 
the river last Friday has placed the systems—at least, two of 
them—side by side. Hydro-propulsion has given the same speed 
as the screw, but has not yet beaten it; and it yet remains to be 
seen whether this, too, cannot be accomplished. 

The results of the trial are most important, not only as showing 
the value of the new principle, but as affording reliable data for 
settling the long-vexed question of the real efficiency of the paddle 
and screw; for if the Waterwitch and either of its screw sisters 
attain precisely the same speed under precisely the same indicated 
engine power (which latter, I presume, is understood to have been 
the case, though it is not distinctly stated), it is evident that 
whatever efficiency is obtained by the Ruthven propeller, precisely 
the same is obtained by the screw; and whatever loss is entailed 
by the one the same amount is entailed by the other. 

In yesterday’s Times a long letter on the subject ap; from 
Admiral Elliot, in which he claims for hydro-propulsion several 
important practical advantages as against the screw. In this 

every one must agree with him, though perhaps every one 





of vessel. But there is one 
neither he, nor anyone else as far as I know, has touched 
the efficiency of hydro-propulsion, not relatively to other 
but intrinsically as respects its own, and as measured by the ratio 
of the power it utilises in actual propulsion to the gross power 
expen by the engines. On this depends the , and, 
therefore, the ultimate value of the scheme ; and it is on this that 
I would make a few remarks if you can kindly favour me with 
a corner in your valuable journal, and then I will ask one ques- 


tion. 

It is calculated, says the report of the trial of the Waterwitch, 
that ‘‘ with the engines making es ge revolutions per minute 
the ee wheel would eject tons of water per minute 
from the ship.” I should it a little more, but sufficiently 
near for all practical purposes. Take the revolutions at thirty- 
nine—the number actually obtained on the occasion of the trial— 
and the reduced efflux is ily ascertained. From this the 
reactive force of propulsion follows; but the reactive force of pro- 
pulsion exactly ces the ce to the vessel’s motion 
through the water when its velocity is uniform, and the resistance 
thus found is barely 4,0001b.; but to allow a wide margin in 
favour of the vessel’s performance, suppose the figures to have 
been, in round numbers, 5,0001b. Now this resistance was moved 
through nine knots an hour—say, 15ft. per second; and so the 
horse-power consumed in such work was 5,000 X 15 + 550, or 136; 
but the gross engine power expended was 750. Hence we learn 
that the efficiency, or useful effect attained, was only just over 
18 per cent. If to this you add the power absor by and 
remaining in the issuing water, which, in the present instance, 
was less than the above in the ratio of about four to five, there 
will still remain about 67 per cent. of the gross horse-power 
expended, which the machinery and mode of applying it must 
answer for. Surely, Sir, there is unnecessary waste here. It 
would be almost incredible, without absolute proof, that out of 
every hundred tons of coals consumed in propelling the Water- 
witch, and, as it would seem, the Viper and Vixen also, nearly 
seventy are a dead loss, whilst less than twenty are utilised in 
actual propulsion. 

The question, then, I would ask is simply this:—Can the pro- 
moters of this scheme for applying the principle of hydro-propul- 
sion account for so serious a loss? I have good reason to think I 
can, The fault is not in the principle, but in the mode of apply- 
ing it; and all attempts hitherto made to utilise this principle, not 
excepting Mr. Ruthven’s, have been affected more or less by this 
common source of loss. 

That Ido not speak unadvisedly I may mention that the laws 
of hydro-propulsion have been carefully investigated by me 
through a course of many years. I have examined them under 
almost every imaginable phase of — and reduced them to 
exact mathematical forms, go that I have good ground on which 
to build an opinion. Q. 

October 25th, 1866. 


A WEEK’S VOYAGE WITH A RUTHVEN PROPELLER. 
Srr,—I had at one time a little experience with a Ruthven pro- 

peller and think you may like to hear it. The s of the vessel 
in which I saw it was not verv satisfactory, but I have always con- 
sidered the insufficiency of the boiler and the singularly awkward 
arrangement of the engine quite sufficient to account for inferior 
agg without blaming the propeller at all. Indeed, the 
ittle Enterprise, a fishing vessel of about ninety tons, was the 
victim of no less than three experiments atthe same time. Under 
such disadvantages, I think, Sir, you will admit that neither the 
‘* propeller” nor ‘‘any other fellow” could be expected to succeed. 
In the first place, the Enterprise was built for the Royal Scottish 
Piscatorial Amelioration Society. (I am not quite sure of the 
title, as it is more than thirteen years since it became extinct). 
This experiment went the way of all flesh or fish, and most com- 
panies; and, like more than one blunder of the same kind, was 
wound up even in days when the facilities for that proceeding were 
not as great as they are now. In the spring of 1854, therefore, the 
oe was sold to a gentleman having property on a western 
Trish lake, and taking with me a crew of two seamen, an amphi- 
bious fireman, and a small boy, I went over to Leith for the pur- 
pose of bringing her to Dublin, where she was to receive some 
fittings before going round to the West. I found the engines 
much injured by neglect, and both boiler flues had dropped a little 
from want of attention to the water feed. The construction of 
the engine, as I have said, was most peculiar. The propeller was 
of course situated as described in the Waterwitch, and had a 
double cranked vertical axis, the upper bearing of which was taken 
by a wrought iron framework rising with four stays from the 
flange of the turbine casing. On to each crank of the shaft 
worked two oscillating cylinders, 12in. diameter by 24in. stroke. 
These cylinders oscillated, not as is usual on steam trunnions at 
the centre, but on bearings at their bottom end, grasping a perpen- 
dicular pillar. It is needless to point out the disadvantages of 
such an arrangement, and why four cylinders acting on two cranks 
were used is not to be understood. The great difficulty, however, 
was to get the steam into and out of these engines, as the ordinary 
arrangement of passing it through the point of oscillation was 
quite too common an expedient to be adopted. The induction 
pipes were made of mee, and being brought to the point of 
smallest oscillation on the cylinder, t.¢., as near as possible to the 
supporting pillar, a kind of flexibility was imparted to them by 
two or three flange junctions, allowing of very thick india-rubber 
packing between them. The first portion of the exhaust pipe 
from each cylinder was made of suction hose, so that there was no 
difficulty about their bending with the motion, but a very large 
stock of the hose had to be kept on hand, asin constant-work 
they would have required a refit once in two days, and any amount 
of repairs in the meantime. The boiler was multitubular, having 
about 250ft. of heating surface,-as well as I can remember, but 
the steam space was inadequate, and the fire flues were so small 
that combustion was never perfect. The condenser also was below 
the mark, and made a practice of maintaining the exhaust steam 
at a comfortably warm temperature. In about three weeks after 
my arrival at Leith a sufficient overhaul had been given to the 
engines to enable us to get up steam, and we ran over to Burnt 
Island to take in coal, and I was surprised, considering all circum- 
stances, at the speed attained, for we did the distance exactly at 
the rate of six miles an hour, but I never reached the same speed 
again, because the engines were seldom in as good order, and 
because I ventured up to 241b, of steam on that occasion, which, 
considering the state of the fire-boxes, I did not do again. I was 
much impressed by the extraordinary facility for turning and 
reversing, and with the freedom from tremulous motion so 
often disagreeable in small screws. On our return from 
Burnt Island, having shipped about forty tons of coal, the 
speed attained was only a fraction over five miles an hour. 
I had been credibly assured that on her first trip with 
a high pressure of steam, without rigging, and with scarcely 
any weight on board but the boiler and engine, the vessel went 
more than eight miles an hour. Asshe had a light shell and deck, 
the immersed midship section would then be very small, probabl 
50ft.,fwith about 40-horse power indicated applied to drive it. 
concluded from the much higher speed of the vessel when light- 
ened, that the increased elevation to which the water had then to 
be raised, absorbed but small power in proportion to that required 
for its propulsion from the nozzles at the required velocity. On 
the day following this trial trip, having shipped an engineer from 
Messrs. Hawthorne’s, who considered himself good sailor enough 
for the voyage, I started for Inverness, with fair weather and a 
calm sea. Under all sail and steam we ran pleasantly down the 
Firth of Forth, but these agreeable circumstances were not destined 
to last long, for on rounding Fife Ness we found the wind dead 
ahead, and some sea on, the effect of the latter was immediately 
manifested on the unfortunate engineer, who retired to his 


t, and that a vital one, which 


; I mean 








may not be so sanguine about the results with very high velocities | there to remain till we landed him the next evening, more d 
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than alive, at Stonehaven, I he had had enough of “ marine 
” for the rest of life. The steam power gave 
poor headway against a smart 


. 





us now but 
siderable 


tages 

ly. There was nothing to do but 
ewer the a that he tye she was round on the other tack 
in an instant. It was tedious work enough taking watch in the 
engine-room with the fireman, but-the monotony of heaving on 
coals and oiling bearings was now and then varied by the bursting 
of a flexible exhaust pipe, or some other trifle incident to the 
peculiar construction of engine described above. The propeller 
was the only part of the performance which gave no trouble. It 
churned away steadily whenever the cylinders would move. The 
patege ss Se nian Canal was more suited to the vessel and 
er short-handed crew, than turning to windward in the North 
Sea ; but the mom seek oo of the voyage was that from Fort 
William to Kingstown. I think the distance is about 250 miles, 
and we ran it in twenty-six hours; favoured by what sailors call a 
soldier’s wind. On the whole I think a screw in so small a vessel 
would not have done any better. She was 90ft. long, 17ft. beam, 
and drew 5ft. of water with a cargo of fifty tons besides her 
engine. She had then an immersed midship section of about 80ft. 
Her speed was then about five miles per hour, but I doubt if the 
engines ever developed more than 25-horse power indicated during 
this voyage. .The consumption of coal was about 2 cwt. ed hour. 
These Fed must only be taken as approximate, for I have not 
by me the notes of the trip which I eat the time ; however, I 
believe they are nearly correct. It struck me, in ing your 
description of the Waterwitch, that the tank leading to the 
induct of the propeller would be an excellent position for the 
surface condenser ; with so rapid a stream a smaller area of tubes 
would condense a given amount of steam. I wish Mr. Ruthven 

every success, and a safe journey through the realms of red eo 





MESSRS. NAPIER AND RANKINE’S RUDDER. 

Srr,—In your impression of the 2nd inst. a description is given 
of Mr. J. R. Napier’s and Professor Rankine’s improved rudder, 
the object of which is said to be, amongst other things, to utilise 
to some extent the streams of water driven obliquely aft by the 
screw. 

I do not presume to doubt for.a moment that this object can be 
attained, but I am not prepared to admit that the slip of the screw 

_ is an element to be taken into consideration when a rudder of this 
description has to be designed. 

Whether the slip be theoretically computed beforehand, or as- 
certained by actual experiment, or only guessed at, the fact is that 
in ve it is subject to constant variations. It may, under the 
influence of head winds and a boisterous sea, increase to the extent 
of 50 or 100 per cent.; and, under favourable circumstances, it is 
liable to disap altogether, or even to become negative. 

Consequently, let the slip have been ever so accurately computed 
or ascertained with a view to its furnishing the means of setting 
out the lines of the rudder, the latter will in all probability be 
most in request, or at any rate its efficient action will be of the 
greatest importance, at the very time when the actual slip differs 
most widely from that which has served as the basis of the 
rudder’s construction. 

The clearest proof, however, that the slip cannot affect the shape 
of the rudder, is to be found in the circumstance that it (the slip) 
is simply the result of a comparison between the pitch of the 
screw and the advance of the vessel during one revolution of the 
screw, upon the utterly false assumption that the pitch represents 
the forward motion of the screw in the same sense as if it worked 
in a solid nut. Cc. 

November 7th, 1866, 


AMERICAN EXPERIMENTAL ARTILLERY PRACTICE. 

Srr,—Public attention having been much directed of late to the 
comparative efficiency of the British artillery, as contrasted with 
that of the United States Government, especially in reference to 
the relative capabilities of the largest description of ordnance for 
piercing the iron plate armour of ships or of fortifications, it 
may not be uninteresting to examine the results obtained in some 
experiments recently conducted by the American Government, 
for the purpose of testing the penetrating powers of their heaviest 
descriptions of ordnance, of the results of which experiments a 
general and vague summary has been reported in the Times news- 


paper. 

These results deserve the more to be carefully noted and 
remarked, as they exemplify in a very decisive manner the 
inferiority. of large and heavy projectiles with proportionately 
small charges of powder (a principle which has been generally 
adopted in the American system of artillery), to the smaller and 
—— shot impelled by a larger proportionate charge of powder, 
which is the principle upon which our own artillery service place 
dependence. 

Asecond question of considerable importance receives also in 
these reported experimental results a very clear and satisfactory 
elucidation, that is, the proof of the perfectly equal efficiency of 
the system of a featented plated structure well rivetted, or, as in 
this instance, even welded together, to that of solid or homogene- 
ous iron plates of the same thickness—a theory which the most 
eminent English engineers have, for years past, perhaps too 
hastily rejected and refused to admit. As the details of the ex- 
periment have already been fully reported in your pages I will 
not repeat them. 

Although the data furnished is somewhat scanty, it is yet not 
difficult to eliminate by calculation the form and pte of the 
shot used in these trials, the velocity due to the specified charges 
of powder, and lastly, to estimate the amount of penetration and 
general effect of these projectiles upon the target, as the result of 
these calculated velocities. 

First, by means of this system of analysis it will be found that 
the smooth-bore shot of 4321b. weight was spherical, of 14’8in. 
diameter, and of inferior, or comparatively light cast iron; and 
that the rifled shot, of 6201b. weight, was cylindrical, 18in. in 
length, with parabolic point; depth of cone, in. diameter; and of 
good cast iron. Secondly, that the velocity due to the respective 
charges used in these guns were, for No. 1, with 46lb, of powder, 
904°9ft. per second; and for No. 2, with 55 Ib. of powder, got bot, 
per second; and thirdly, the force of impact resulting from these 


respective velocities =x" would equal, for No. 1 gun, 


9g 
2454°84 tons, or 52°82 tons ‘gd inch of shot’s circumference. The 
effect of which, upon solid homogeneous plates, after deducting 


atmospheric resistance tee or one-seventh would 
equal 3°53in. of penetration, which was, as nearly as might 
be anticipated, the absolute effect of the first and second 
trial shots. For No. 2 rifled gun, cylindrical shot of 620 lb., the 
total prime force on impact should be 2903°79 tons, or 62°48 tons 
per inch of shot’s circumference; and deducting the atmospheric 
resistance, the penetration in homogeneous iron plates should be 
4'l6in., or entirely through plate and entering the granite 
structure. The general effect of the shots from the rifled gun 
pt - found to correspond very closely with this estimated 
ri le 

In these experimental trials the following points are worthy of 
remark :—First, that the spherical shot, with about one-ninth the 
weight of powder charge, produces an effect on im in tons 
nearly equal to the square of the circumference of the shot in 
inches. Becondl , that the cylindrical shot of 18in. in length, 
with one-eleventh weight of powder charge, is largely superior in 
weight of impact and penetrating power to the lighter spherical 
with one-ninth weight of powder. Lastly, it should be remarked, 
that these heavy projectiles with a low rate of velocity, but large 
total impact force, although effecting little in the penetration of 





breeze and no incon- . 


| 





the armour 
structure or which the in the 
experimental referred to eleven shots appear to have com- 
pletely demolished the granite supporting structure, 

weight of the projectile upon impact thus reacting upon the whole 
mass of the supporting construction according to laws dependent 
upon the principle of fixture of the protecting plates. 

It may be further interesting to compare the results of these 
experiments with those obtained from the official ‘trial of two of 
our own heavy guns at Shoeburyness!—First, an 8in. 68-pounder, 
shot 7'90in. diameter, against a 5:5in. plate, 161b. charge ; velo- 
city obtained, 1,387ft. per second ; total weight. of impact, 878 
tons, or 35°3 tons inch of shot’s circumference ; indentation, 
Secondly, a 13°3in, muzzle-loader, 22 tons weight, against an 

; 90 Ib, of powder ; spherical shot (steel) 

344-4 Ib., 1324in, diameter; velocity obtained, 1,574ft. per 

second ; total weight of pare 5,916 tons, or 142°4 tons per inch 

of shot’s circumference; indentation, 4‘9in.; plate broken in two— 

amy wes 6ft. apart; shot rebounded 14ft., showing still much 
‘orce left, 

This comparison results, therefore, very largely in favour of 
English guns, and of the principle which has been systematically 
adopted in the British artillery of small weight of shot and large 
chai of powder, or high velocities. JOHNSTONE NAPIER. 

Salisb , Wiltshire, 7th November, 1866. 
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MR. CRADDOCK AND THE STEAM ENGINE, 

Sim,—Such is the obliquity of vision, with which my claims as 
an inventor in connection with the steam engine are viewed, and 
so determined seems the resolve, if possible, to obliterate my 
name from any connection with the ‘‘ca the truth, and 
grandeur of which is now generally acknow ” that I trust 
you will give insertion in ENGINEER to the few following 
remarks. To place the question in its true position, by the fewest 
words, it must be borne in mind that my invention, like Watt’s, 
is twofold. The first part relates to the combination of fluid 
principles, and the second part to the mechanical structures by 
which those fluid principles are reduced to practice; and the value 
of the invention, by every-day work, has been proved, and the 
coal reduced from 8lb. to 11b. per horse-power per hour. A few 
words from my ‘‘ Lectures,” pages 6, 7, and 8, will show how |} 
secondary I have always held the second to the first of my 
invention. Speakingin my lectures of what others had done before 
me in economising heat, I say, “‘ In this each and all of them so far 
succeeded as they more or less attended to three conditions, first, 
the absorption of the heat produced from the combustion of coal by 
the water in the boiler; secondly, the attention paid to the 
expansive properties of steam; and, thirdly, the more or less 
efficient mode of condensing the steam. . - In the three 
simple facts above noted is contained the source of the motive 
power of steam. It thence follows that whatever cheaper 
or better motive power we can yet obtain must be sought in this 
the only province in which we can expect to su I need 
scarcely observe that mechanical combinations can at best do no 
more than transmit motive power in the best manner and with 
the least loss.” This shows what importance I attached to the 
first or fluid part of my invention. Let us now see in what state 
Watt found the steam engine, as what was right in Watt’s day 
cannot be wrong now. At page 363 of Farey’s work, of 1827, is 
the following :—‘“‘ It is not peculiar to Mr. Watt’s engine that the 
passage is shut before the piston arrives at the conclusion of its 
stroke, and that the parts are brought to rest by expanding the 
steam. The atmospheric engine was regulated in the same manner.” 
Again, page 487, we are told, Watt did not apply the principle of 
expanding steam to his crank engines. Here, then, we see that 
prior to Watt’s invention, Savery had used water surface conden- 
sation and high pressure steam; Newcomen had used injection in 
the cylinder; and Smeaton had expanded the steam. ow these 
are all the principles that are found in Watt’s engine. But listen 
to what Watt himself says in the following words, found at page 
311 of Farey’s work :—‘‘ Others who had constructed steam 
engines had found that as they rendered the exhaustion more 
perfect. by making the cylinder colder, they increased the con- 
sumption of steam in a greater proportion than they gained 
power, and though it-appears they were ignorant of the cause 
they were so sensible of the effect that they contented themselves 
with causing the engine to raise a load of 7 Ib. to the square inch 
of piston; whereas the pressure of the atmosphere would have 
raised much more if the cylinder had been perfectly exhausted.” 
The words of Watt just quoted pourtray as correctly the state of 
the expansive engine in 1840 as that of Smeaton’s engine in 1769. 
The Cornish men no more believed in the value of com- 
mencing to expand steam above 501b. pressure than did the 
factory and marine engineers believe in the value of ss it 
at all, until long since 1840; and that for the best of all reasons, 
because practice proved it had no value, and their being both 
alike ignorant of the cause why it was so. Hence, like Smeaton, 
they contented themselves, the former with but a partial and 
cumberous, and the latter with no development, of the expansive 
steam engine. 

But as Watt discovered the cause why no more power could be 
got from Smeaton’s engines, so I discovered the cause why so little 
could be done with the expansive engine. And as by his (Watt's) 
discovery and inventions he reduced the coal cost from 161b. to 
81b., so, by my discovery and my inventions, I reduced the coal 
cost from 8 Ib. to1 1b. per horse-power per hour; and my invention 
will reduce it to 41b. per horse-power per hour. Watt, by 
removing the cold condensing water and cold air from the cylinder, 
effected his saving; in this, and in this alone, consists his 
improved combination of the fluid principles; but, until combined 
by me, the surface d , high p e steam expansion, 
and retention of the steam water, was never for a single day in 
work, until so put together and set to work by me. But even 
this without the discovery of the cooling effects of expanding 
steam and its neutralisation would have been of little value. But 
by the grasping of these six points, and through proper mechanical 
means reducing such to practice, the expansive engine was by me 
as far advanced before I left it beyond what I found it, as Watt’s 
engine was beyond Newcomen’s engine in 1840. And by reducing 
the heat for a given power by five-sixths, I was able to condense the 
steam by the atmosphere with even less surface per horse-power 
than Hall eal in his surface condenser in water. In the 
use of air as the condensing medium with one gallon of water per 
horse per day, and the horse-power thus universally obtainable 
with 1b. of coal per horse-power per hour, even here is a more 
valuable improvement added to the steam engine than Watt added 
to it; add to this my boiler generating 13) lb. of steam for 1 Ib, 
of coal, For having done this the treatment I have received and 
am receiving has been, and is, such as no living man ever before 
had to endure. THOMAS CRADDOCK. 

Birmingham, October 22nd, 1866. 

[Mr. Craddock is not a stranger to our correspondence columns. 
He considers that he was wronged bya leading article which appeared 
in our pages several years ago, called forth by one of his letters, 
and that owing to his absence from this country and other causes, 


he has never since had an rtunity of esta! ae 
nature of which may be resent 





claims the 
tter; or of 
er in question. We 


ered from his 
refuting the statements contained in the le: 
are very far from ing with Mr. Craddock that he has not 
been dealt fairl with by Tae ENGrneeERr, but we have thought it 
better on the whole to terminate the matter by way ty suf- 
ficient space to make his claims public once more... Of their value 
our readers must form their own estimate. We shall ounce no 
a i —— — ioeoe 4 to — that in —_ 

hing this letter we depart er from our ordinary rules, 
as the points raised are almost purel: We trust that 
our readers will clearly understand that we have not thus es- 
tablished a precedent which might ultimately lead to the raking 





up of all manner of personal grievances and complaints, possessing 


wo general. thiiiiesS Svlibtbver;supiediing. thet’ Wield which wees 
inventors hardly.—Ep E,.] ‘ ‘ , 


“ry tented! d 
cannot contentedly see a man deserving 
aside by one who has wrongfully 
ENGINEER, as the scientific paper of the day, therefore, I venture 
to address myself, trusting that will accept and publi 
truth, and so aasift to put the right man in the ht p 
truth is contained in the of Sir I. and Professor 


ell. . 
“J. D.,” the writer of the letter in the Times of the 
October, is right when referring to the op band who completed 
the laying of the sub-Atlantic cable; he says, “‘ All hail to their 
honours! But how happens it that in the midst of this jubilee 
and triumph the pe | who invented telegraphic commun 
tion is left in the shade?” Echo answers, Howis it? But ‘‘J. D.” 
makes a mistake when in the next he states that ‘* Mr. 
Wheatstone revealed and demonstrated his invention of 
communication.” Mr. Wheatstone was not the inventor, in a 
practical sense, at all; he was sought wey. Mr. William Fother- 
gill Cooke—the true inventor—as a scientific man of ren- 
dering assistance in the perfecting of the plan; and these two 
entered into partnership for the purpose of bringing it to per- 


fection. 

“J.D.” truly also when he says, ‘‘I need not dilate on 
the great things these gentlemen and their associates have accom- 
were I =~ have = the are —_ ang 

p thinking that season of jubilee and trium man 
of science and genius, who elaborated his own idea and manifested 
its practicability, should not be forgotten in the tion of 
honours and dignities;” and with this before me I cannot but 
echo “‘ J. D.’s” ideas, applying them, however, to Mr. Cooke, the 
inventor and elaborator of his own idea, who should not be for- 
gotten in the “dispensation of honours and dignities.” 

Now, to refer to the articles in the Zimés of the 10th and 
17th ult., in one of which occurs—*‘ If any name 
-be.set at the head of the noble list in this new roll of honour, it 
that of e.” is the question asked. Not because 
he is the inventor ; not because he ected the plan—because he 
did neither; he was simply scientific er of 
both. To the sentence foll :—*To Wheatstone we 
owe the fact that the whole civilised world is now b t within 
an instant of time.” I quote the arbitrator’s words: ‘‘ Mr, Cooke 
is entitled to stand alone as the gentleman to whom this country 


is indebted for having practically introduced and carried out the 
Had Mr. Wh 


electric telegraph as a useful 
of national im ce.” b 
foresight as to the value of the invention, doubtless he would have 
done as Mr. Cooke did—take shares in the company, instead of 
carrying £30,000 out of it in cash. 

In conclusion, Sir, I would simply ask for honour and praise 
where it is due. fase, to eve Wes coe Bas On, Os a uote a 
portion of the award aed the arbitrators between Homes. 
Cooke and Wheatstone—Sir M, Isambasd Brunel on behalf of the 
former, and Professor J. F. Daniell for the latter. 

“* Whilst Mr. Cooke is entitled to stand alone as the gentleman 
to whom this’ country is indebted for having practi intro- 
duced and carried out the electric telegraph as a under- 
taking promising to be a work of national importance, and Pro- 
fessor Wheatstone is acknowledged as the scientific man whose 
profound and successful hes had already pre; the public 
to receive it asa = capable of practical application, it is to 
the united labours of two gentlemen, so well qualified for mutual 
assistance, that we must attribute the rapid progress which this 





important invention has made during the five a since they 
have been associated. “*M. I. BRUNEL, 
‘London, 27th April, 1841.” “J. F. DANTELL. 


‘W. Brouncer Taylor. 
Barmouth, November Ist, 1866. 





PERMANENT WAY, 

S1r,—I notice in. your columns of last week a letter signed 
‘*W. Austin, C.E.,” giving a comparative statement of weights, 
sizes, and prices of my system of iron permanent way, as com- 
pared with those of other inventors. I regret that before publish- 
ing this Mr. Austin did not communicate with me, as his letter is 
evidently in no friendly spirit, and his facts are calculated to mis- 
_ — —— in that a | ight wer —_ 

ve su many sleepers, of weights varying from > 

to 250 Ib. each, and sizes from 18in. to 3ft, during the last eight 
ears, and under particular circumstances there may have been 
aid down to meet the views of an engineer ordering the same a 
short piece offline somewhat similar to that described by Mr. 
Austin. In a general way I hold it to be the worst possible policy 
to reduce the quantity of metal, but it too often has to be done, 
to meet competition, to the great detriment of an iron road. 
When the question of weights and sizes is left to me, which I am 
sorry to say is very seldom, I regulate them by the weight of rolling 
prow A general and extreme speed, nature of ballast, &c., which the 
observations of many years have shown me to be the most suitable. 
It is, therefore, very difficult to define, without knowing these 
iculars, which apply to all systems of iron permanent way 


what weights and sizes are best suited for - line. 

send you a very satisfactory report made by i Russell Shaw, 
Esq., C.E. (whose acquaintance I had only a we leasure of 
making on his arrival in this country),’upon y m of my 


), 
system, supplied to Messrs. Brassey, Wythes, and Co. several years 
ago. This, numbering only 5,030 parts per mile, was laid down with- 
out a particle of ballast, the engines running over it being some of 
the heaviest ever made in this country. The total weight and 


cost of this was very far short of that given in Mr. Austin’s state- 


ment. I could give you many other examples, but will not 
further tax your kindness in as! Fae to find bpace for a longer 
letter. . FEATHERSTONE GRIFFIN. 


10, Parliament-street, London,’ November, 8th, 1866, 

[We have carefully perused {Mr. Shaw’s report, which is, we re- 
gret, too long for insertion. Mr. Shaw speaks in the strongest 
possible terms of Mr, Griffin’s as applied on the Central 
Argentine Railway, as the following extract will show :— 


2ift., and the number of 
sleepers, 112 Ib. each ; 2,012 keys, fron, 6 tons; 
The plan of laying the permanent way is very simple and expeditious. After 
having filled in the iron sleepers with earth, they are placed at equal distances, 
four for each rail, so that the transverse bar may fall into its place, which 
preserves the proper width between the rails. The rails are placed on the 
sleepers, and secured by the iron keys, after having been filled in with earth 
between the rails, leaving drainage points here and there. The point of greatest 
strength is at the junction of the two rails, in the other two systems it is the 
consists one of the most ex- 


gues. 
Griffin’s system, and the saving in regard to repair 5 
the present time that portion already furnished has cost little or nothing for 
breakages or in repairs, and it may be noticed that the sleepers that break can 
be re-melted, whilst the wooden sleepers, when once rendered unserviceable, 
are not even fit for fire-wood.”) 








As a matter of fact the mectalthe, seneng miners 
The average annual rate from 1854 to 1863 in 
Wales was 2°233 deaths for 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


1880. WILLI CLARK, Chancery-lane, London, * in sewing 
“tnachins and inte devices wad 0 motion to the same or to other 
* etoabeaamamadal 


machines.”—A 

Eberhard Faber, New York, Ppt oh July, 1866. 

tion of chloride of manganese Fens oft muna rien ta 
: and hydrochloric acid, acid, and 
ion Bago 


“An improved process for the preparation of india-rubber and kindred 


ALEXANDER PARKES, Birmingham, Improvements in manufacture 
Mo park pounds FHT, and in he prodcion ot ato 


of ivory 
mil. Taouas faereit,Palac-square, mg ape] “Improvements in 
~y fire-arms and in cartridges to used therewith.”—19th 





Inventions Protested for Six Months the Deposit of 
Complete Specifications, AY 





in apparatus for the same.”—A 
Cotelle, Boulevart St. Martin, Paris.—11th August, 1866. 
2121. EBENEZER a Barnsbury-road, Middlesex, “‘ Improvements in 
tel 


or other plastic work. 

2197. COREY ee, Birmingham, ‘An improved friction clutch for 
starting and stopping Pree « A communication from James Brown, 
Pawtucket, Rhode Island ~ 25th August, 1866. 

2464. JAMES DUCKETT, hal Lancashire, “The manufacture 
stones, commonly called soft or sandstones, used for the scouring and 
cleansing of stone floors, steps, or other similar of domestic dwellings, 
or other edifices or similar places.”—25th Sept eS 

2505, MATTHEW RIDLEY, WILLIAM PAWSON, and CHARLES BASKER, Grantham, 
re ‘* Improvements in apparatus for raising and stacking straw 

other agricultural 

9507. WILLIAM RYAN, Fishamble-street, and WILLIAM EDGAR, Westland- 
row, Dublin, “ An improved fire-escape.”. eg tego 1866. 

2529. WILLIAM REDMAN, Bank Foot, Hebden ape ae 
ments in machinery or apparatus for spinning cotton, 
substances.”—2nd October, 1866, 

2535. MOSES PAUL ROBERTSON, prin ance improved tie to be used in 
fastening bales of cotton and all merchandise to ee as os 
bales.”—A communication from Charles William Wailey, New Orleans, U.S. 

P ny October, 1866. 

9. WILLIAM CLARK, Chancery-lane, London, “ 
fire percussion cartridges.”—A communication nt. Jules relia Bon an 
Boulevart St. Martin, Paris.—8th October, 1866. 

2596. JAMES WOOD ov Moorgate-street, London, “ Improvements in 

machinery or apparatus for spinning cotton and other fibrous materials.” 

2598. HUGH FORBES, Euston-road, St. Pancras, London, “ Improvements in 
apparatus for the raising and propelling of water or other fluids, applicable 
likewise as a ship propeller, motive power, fan, meter, and for other pur- 


2600. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ Im- 
provements in the cutting out of boots, shoes, and gaiters’ of all kinds.”— 
A communication from Camille Mouchonay-Sirand, Faubourg St. Martin, 


Paris. 

2602. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improvements in 
filtering presses for expressing the liquid parts and retaining the solid parts 
of any semi-liquid substances.”—A communication from Pierre du Rieux and 
Edouard Roettger, Lille, + og 

2604. CHARLES PERRY, Shipley, Bradford ‘kshire, “ An i 
machine for flattening hackle j Roped or comb teeth "eugtayed in machines = 
combing wool or other fi substances.” 

2606. GEORGE WILLIAM sKINNER, Strand, London, “ Improvements in the 
means of and apparatus for utilising sewage matters and liquids.” 

9608. WILLIAM DUDGEON, London-street, Fenchurch-street, London, “ Im- 
provements in constructing ships or vessels propelled by twin propellers, and 
in steam engines for giving motion to the same.” 

2609. CHARLES JOHN HILLS, Albany-street, Regent’s Park, London, ‘‘Im- 
provements in machinery or apparatus for the production of reduced copies 
of medallions and matrices and for preparing the cutting tools for that pur- 


‘ “ Improve- 
, silk, or other fibrous 





2610. GEORGE FRANCIS BRADBURY, Oldham, Lancashire, ‘ Improvements in 


oon machines.”—A communication from Thomas A. Macauley, New 

ork, U.S. 

2612. GEORGE HENRY BENSON, Staleybridge, Cheshire, and WILLIAM GEORGE 
VALENTIN, Royal College of Chemistry, “ Improvements in the melting 
and casting of steel and in the apparatus employed therein.” 

2614. GEORGE HENRY BENSON, ome br Cheshire, and WILLIAM GEORGE 
VALENTIN, Royal College of Ch in the manufac- 
ture of malleable fron and steel and in the apparatus employed in such 
manufacture.” 

2616. GEORGE HENRY BENSON, Staleybridge, Cheshire, and WILLIAM GEORGE 
VALENTIN, Royal es of Chemistry, ** Improvements in the manufacture 
of iron and steel and in the apparatus employed therein.”—9th October, 


1866. 

2618. LEWIS WILSON, Norfolk-street, Strand, London, “ Improvements in 
heating baths and in apparatus for the same.” 

2620. JOHN BULLOUGH, Accrington, Lancashire, “ Improvements in looms for 
weaving.” 

2622. JAMES SYME, Rose-street, Garnet-hill, Glasgow, Lanarkshire, N.B., 
“ Improvements in breech-loading fire-arms.”—10th October, 1866. 

2624. WILLIAM PIDDING, Cancel-street, Walworth, Surrey, *‘ Improvements in 
treating and preparing threads, cords, twists, yarns, strands, plaits, strings, 
or other materials, and fh connecting them with certain apparatuses for use 
in sewing, stitching, and other purposes, and in the winders or reels on 
which they may be placed, and in the mode of placing them thereon, also in 
treating and preparing, and placing, connecting, and fastening together 
textile and cther fabrics or materials so as to be sewn, or stitched, or other- 
wise connected and fastened together, also in the mode of doing so, and in 
the textile and other fabrics thus manufactured, also in the machinery or 
apparatus connected or used therewith.” 

2635. HARRY JONES, Portland- = Marylebone, London, *‘ An improved 
portable bath "—11th October 1 

2649. LOUIS RUDOLPH BODMER, wn Thavies! -inn, Holborn, London, *‘ An im- 
proved machine for cleaning and carding wool, cotton, and other fibrous 
substances.”—A communication from Paul Gauchez, Angecourt, near Sedan, 
France. 

2651. — GREENWOOD, Leeds, Yorkshire, “‘ An improved manufacture of 
trenal 

2653. i MOUNIER BOXER, Woolwich, Kent, ‘‘ Improvements in cart- 
ridges for breech-loading fire-arms.” 

2655. SMITH COLLINS, New Haven, Connecticut, U.S., “‘ Improvements in tires 
for carriage wheels.” 

2657, WILLIAM LONG WREY, Northumberland-street, Strand, London, “ Im- 
provements in the construction of ships and vessels with a view to speed and 
buoyancy.”— 13th October, 1866. 

2659. GEORGE LAKE, jun. Manchester, ‘‘ Improvements in and apparatus for 

sizing cotton warps.” 

2661. STEPHEN HOLNESS, Albany-terrace, Victoria Park, Middlesex, ‘‘ Improve- 
ments in the mode or means of rotating brushes or other articles for which a 
circular or revolving motion is required.” 

2663. EBENEZER STEVENS, Church-street, Islington, London, ‘‘ Improvements 
in forks, steels. and knife sharpeners. 

2665. PHILIP HARRY NEWMAN, Rathbone-place, London, ** Improvements in 
the nap oo sag of coloured glass, windows, and other translucent surfaces.” 
—15th October, 1866. 

2697. JOHN GRIFFITHS, Sheepbridge Ironworks, near See. tay 
and JOHN BEARD, Bilston, Staffordshire, “ in 
constructing and actuating the movable fire-bars of Gee 

2669. GEORGE beg BOUSFIELD, Pps comms Park, Brixton, Surrey, 

I in the reen and blue colouring matters.” — 
A petite no from Alcide ae ‘a Charles Chappat, jun., Rue 
@'Hauteville, Paris. 

2671. ALEXANDER SWAN, Kircaldy, Fife, “ Improvementsin and apparatus for 
evaporating or recovering lees.” 

2673. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
the construction of steam boilers.”—A communication from Henry Feyh and 
George Towle Emery, Columbus, Ohio, U.S.—16th October, 

2677. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, 
London, “Improvements in stamps, hammers, and apparatus connected 
therewith, actuated by steam, compressed air, or other — fluid, the 
said improvements being applicable to various purposes 














October, 1866. 
2811. LYMAN DAGGETT, Massachusetts, U.S,, ‘‘ Having reference to boots and 
shoes.”—30th October, 1866. 





Patents on which the Stamp Duty of £50 has been Paid. 
2695. JOHN BRIGHAM and RICHARD oo go Berwick-on-Tweed, ‘‘ Reap- 
ing ana mowing mach: '— 30th 
2680. FREDERIC NEWTON GISBORNE, Adelaide place, London Bridge, London, 
“ Composition for coating ships’ bottoms.” —30th , 1863. 
street, juare, London, “ Mattress.” —30th 


2681. JOHN NASH, Princes- 

October, 1863. 

2690. BARNABAS Russ, B: Gloucestershire, ‘‘Iron and other ships, &c., 
and cupolas and armour plates.”—30th October, 1863. 

2722. JAMES LIVESEY, Cannon-street West, and JOHN EDWARDS, Basinghall- 

London, om way of railways and fastenings for the same.” 

= 863. 

2749. FREDERICK ELSWORTH SICKELS, Bute-street, Brompton, Middlesex, 

“ Steering vessels.” — 

2945. JAMES SMITH, Liverpool, “ Composition for coating or covering the 

"23rd November, 1 

3131. ERNEST SOLVAY, Brussels, Bilgiams, “A 
the formation of carbonates of soda by direct 
cally available for manufacturing purposes.”—11th December, 1863 

pate By EATON, Stockport, Lancashire, ‘* Machinery for ruling leather.” 


2718. SAMUEL BATEMAN, Asnieres, France, “ Machinery for combing wool.”— 
3rd November, 1863. 
2720. JULIAN JOHN REVY, Grosvenor-street, Eaton-square, ‘‘ Explosive com- 


tus by means of which 


November, 1863. 
2744. Henny BESSEMER, Queen-street-place, New Cannon-street, London, 
'y bars.”—5th November, 1863. 
2746. HENRY BESSEMER, Queen-street-place, New Cannon-street, London, 
“ Malleable iron and steel.”—5th November, | 

2892. EDWARD C= Seis NICHOLSON, Fenchurch-street, London, “ Colouring 
matters.”—18th November, 1863. 

2814. JOSEPH BOOTH, JOHN BOOTH, and JEREMIAH BOOTH, Rodley, near 
Leeds, Yorkshire, “ Guy cranes.”—12th November, 1863. 





Notices of Intention to Proceed with Patents. 

1662, THOMAS GODFREY, Hanover-street, Hanover-square, London, ‘** Improve- 
ments in artificial teeth.”—22nd June, 1866. 

1689. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “An improvement 
in wood screws.’’—A communication from Henry Titus, New York, U.S. 

1694. EDWARD FIELD and FRANCIS WISE, Chandos Chambers, Adelphi, West- 

minster, * I PP . for generating steam or heating 
liquids. 95th June, 1866. 

1597. JAMES Youna, jan., Limefield, Midlothian, N.B., ‘Improvements in 

for the it of hydrocarbon oils.” 

1701. JOHN MILROY, Edinburgh, Midlothian, N.B., “ Improvements in appa- 
ratus for excavating.” 

1703. WILLIAM ROBERT LAKE, South ton-buildi Chancery-lane, 

ion, “* Improvements in the manufacture of white lead mA communica- 
tion from William Bell, Thomas Mara Fell, and Ambrose George Fell, New 
York, U.S.—26th June, 1866. 

1706. EDWARD AMBROSE, Holloway, Middlesex, ‘‘ Improvements in Venetian 
blinds and blind fittings and in machinery for making the same, parts of 
which machinery may be used for other purposes.” 

1707. HENRY MBDLOCK. Tavistock-syuare, London, and WILLIAM BAILEY, 
—_ Staffordshire, ‘‘ Improvements in preserving animal snb- 











1708. JOSEPH NORTHEND, JOHN HOLMES, WILLIAM HOPKINSON, and WILLIAM 
BIBBY, Bradford, Yorkshire, ‘“‘ Improvements in machinery for combing wool 
and other fibrous substances.” 

1715. JOHN HENSHALL, Ardwick, Lancashire, “ Certain improvements in ma- 
chinery or apparatus for cutting files.” 

1719, WILLIAM WYATT, Bury St. Edmunds, Suffolk, “ Sapeerenente in screens 
for screening grain and other substances.”’—27th June, 186 866. 

1725. FRANCOIS THIERRY HUBERT, Amersham Vale, Deptford, Kent, and 
HENRY DAVID GREEN TRUSCOTT, East-street, Walworth, Surrey, ‘‘Im- 
provements in the construction of general electric telegraph machines and 
the mode of working them.” 

1726. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ** Improvements in 
obtaining alkaline permanganates.”—A se a Cyprien Marie 
Tessié du Motay and Charles Raphael Marechal, jun., Metz, France. 

at Lene KINNEAR CLARK, Adam-street, Abeiphie London, “ Improve- 

in locomotive traction engines.”—28th June, 1866. 
1733... pt ASHTON, Fleet-street, London, = iapmeeoments in the manufac- 
ture of studs and buttons.” 

1735. JOHN IMRAY, Westminster Bridge-road, Surrey, and JOSEPH ELLIS, 
Eccleston-square, London, “ - pcceaeaamea in carriage windows and other 
sliding frames.”—29th June, 

1748, WILLIAM JAMES Senta Wakefield, Yorkshire, “An improved method 
of and apparatus for facilitating the passage of a guard or other = 
along the outside of a railway passenger train in motion.”—2nd July, 1866. 

1767. WILLIAM ADOLPH, Bury-court, St. Mary Axe, London, “ Supesvements 
in —— for obtaining motive power by means of steam.”—A communi- 
" from Jules Claude Louis Charnoz, Leipziger-street, Dresden.”—3rd 


1866. 
it.  SOsEPH CLEGG = JOHN os. High Crompton, — Laricashire, 
in of ribbed pile fabrics. 
1775, THOMAS conan ye THOMAS RICHMOND, Burnley, Lancashire, “ Im- 
provements in looms for weaving.” —4th July, 1866. 
1796. ALEXANDER CLARK, Rathbone-place, London, “ Improvements in blinds 
and shutters for screening and closing windows and other openings.”—7th 





July, 5 
1819, WILLIAM HoOsBs, Pancras-lane, London, “ Improvements in ordnance, 
—— they are rendered more portable, and in carriages for transporting 


1823. Sous NICOLAS FOURNEL, Faubourg St. Pierre, Nancy, France, ‘‘ Im- 
provements in the manufacture of iron and cast iron, and in the apparatus 
employed therefor.” 11th July, 1866. 

1853. ROBERT CLOUGH, Grove Mill, and PRINCE SMITH, Holly House, 
Keighley, Yorkshire, ‘‘ An improved method of and apparatus for lubricating 
the spindles of cap-spinning and doubling frames, which apparatus is also 
— as a cleaner to flyer, spinning, and doubling frames.”—16th July, 


1867. CORNELIUS VARLEY, Kentish Town-road, and SAMUEL ALFRED VARLEY, 
Roman-road, Holloway, Middlesex, ‘‘ Improvements in electric telegraph 
apparatus.”—17th July, 1866. 

1875. JEAN JOSEPH LOUIS MARIE LAGARRIGUE and PIERRE ARISTIDE CASTERA, 
Upper Clapton, Middlesex, “ A new or improved mode of actuating or work- 
ing the points or ‘ings of so as to disp with pointsmen.”— 
18th July, 1866. 

1880. WILLIAM CLARK, Chancery-lane, London, “Improvements in sewing 
machines and in the devices used to impart motion to the same or to other 








Ww 
force is employed.”—-A communication from Christopher Retallick James 
and Nathan Woodhull Condict, jun., Jersey, Hudson, New Jersey, U.S. 
2681. JOHN SLESSOR, Glasgow, Lanarkshire, N.B., “Improvements in distil- 
ling alcoholic spirits.” 
ae JOHN HAMILTON, Glasgow, Lanarkshire, N.B., “ A new and improved 


oun "ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements in 
the process of distilling gery and other oils or substances.”—A commu- 
nication from Orazio Lugo and Theodore Otto Ludwig Schrader, New York, 
Ls S.—17th October, 1866. 
= 9. WILLIAM MANWARING, Banbury, Oxfordshire, “ Improvements in reap- 
ing and mowing machines 
soni ALEXANDRE RAYMOND FRANCOIS NAZAIRE DARBEL, Rue d’Enghien, 
Paris, “ Improvements in the manufacture of soda.” 
2695. MARC ANTOINE FRANCOIS oem Southampton-buildin 
London, “ Improvements in breech-loading fire-arms and in cartridges 
for the same, part of which improvements are applicable to ordnance.”—A 
communication from Charles Francois G: jum. 
- WILLIAM EADES and WILLIAM THOMAS EADES, Birmingham, “ Im- 
proved bearings for shafts and axles.” 
2699. JAMES HOSKEN, Fenchurch-street, London, ‘‘ Improvements in packing 
_ and stuffing-boxes.”. —A communication from Jones Saunders, Alex- 
andria, Egypt.—\8th October, 1866. 
2701. FEATHERSTONE OCKERBY, Batley, Yorkshire, “ Improvements for a 
two-wheeled vehicle commonly called a Hansom safety cab.” 
2707, EDWIN LINDSEY SIMPSON, Bridgeport, Fairfierds Connecticut, U.S., 





”"—A communication from Albin Warth, Stapleton, Richmond, 
New York, and Eberhard Faber, New York, U.S. "19th July, 1866. 

1890. HENRY TROTMAN, Southampton, Hampshire, “A feed box for the pre- 
vention of injury to marine boilers and surface condensing engines.”—21s¢ 


1960. WESTLEY RICHARDS, Birmingham, .“ Improvements in breech-loading 
fire-arms.”—28th July, 1866. 

2119. PERCEVAL MOSES PARSONS, Blackheath, Kent, “ Improvements in the 
permanent way of railways and in screw bolts for the same, which latter are 
also applicable to other purposes,”—6th August, 1866. 

2041. WILLIAM CLARK, Chancery-lane, London, “Improvements in double 
hydrostatic scales for determining the load of ships or boats.”—A com- 
yoy from Wilhelm Oscar Reim, Springfield, Clark, Ohio, U.S.—8th 

ug 

2054. WILLIAM CLARK, Chancery-lane, London, “Improvements in musical 

and ”"—A communication from Carl Friedrick Zimmer- 
mann and John H. Harjes, Philadelphia, Pennsylvania, U.S.—9th August, 


1866. 

2192. GEORGE HUNTER, Maentwrog, Merionethshire, and WILLIAM FOTHER- 
GILL COOKE, Aberia, near Carnarvon, North Wales, ‘‘ Improvements in 
machinery and tools for cutting slate, stone, marble, and other minerals.” 

2194. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in felting 
hats and other felted fabrics and in apparatus for the same.”—A communi- 
cation from Charles Mossant, Boulevart St. Martin, Paris.—25th August, 


1866. 
2275. GEORGE LOWRY, Salford, Lancashire, ‘‘ Improvements in machinery 
for spinning flax and other like fibrous materials.”—4th September, 1866, 








[AH ASHWORTH, Droylsden, 
7 rater ie r,s binders to be 
therewith. 


Cotte Cea a 
eet ot geen cated es at nae ce 
the same.”—. a ee nee a ee 
Providence, Rhode Island, U.S.—2Iist September, 1 
2598. HUGH FORBES, Euston-road, St. Pancras, London, ‘“‘ Improvements in 
of water or other fluids, 
lve power, fan, meter, and for other pur~ 


October, 1866. 
2639. oom CONYERS DAWSON, Lymington, Hampshire, “ Improvements 
Se Te CnEiag peeeeiees eats Ss Aes eenaneE SS '—12th October, 


2673. ALFRED VINCENT NEWTON, Chancery-lane, London, “Improvements 
in the construction of steam steam beilers.” A communication from Henry Feyh 





All an any one of such applications 
should leave particulars in writing of their objections to at 
the office of the Commissioners of Potente, within fourteen days of Ss date, 


List of Guccifeatione J Published during the week ending 


November, 1 

752, 8d.; 758, 4d.; 754, 10d.; 755, 4d. ; on 10d.; 757, 4d. ; 758, 10d.; 
759, Is. 2d. ; 760, 4d.'; 761, ls. : 762, 4d. ; 763, Sd. ; 764, 4d. ; 765, 1s. 2d. ; 
766, 1s. ; 767, 1s. 4d.; 708, 4d.; 260, Ad., 110, 4d. TT, 4a. 172, 8d. : 
773, 4d.; 774, 4d.; 775, 8d 6d. ; 777, 4d. ; 778, 10d.; 779, 4d. ; 
780, 10d.; 781, 8d. ; 782, ed. 3 784, 8d.; 785, 8d; 786, as 
787, 10d. ; 788, 1s. 6d. ; 789, me. 8d: ; 701, 4d.;, 70%, 6 
794, 4d. ;'795, 8d.; 706, 84. 797, 6d. ; 798, 1s. 8d, ; 799, 10d.; 800, 
801, 4d.; 802, 4d. ; , 4d. ; 804, 4d. ; 805, 4d. ; 806, 8d.; 807, 2s. 
808, 8d. ; 809, 4d. ; 810, 6a. ail, 10d. 


will be forwarded by post from the Patent-office on receipt 
J nye page tenner exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent Office, Southampton-buildings 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, af the office of her Majesty's Commissioners of Patents, 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
726. J. BAKER, Army and Navy Club, Pali Mall, London, “ Magnetic engines.”— 
Dated 9th March, 1866. 

In performing this invention the inventor employs a wheel of any diameter 
and electro-magnets are fixed transversely upon it at certain distances from 
each other, and rotate with the wheel. A fixed electro-magnetis also ee 
so that the pole will be as near as possible to the poles of the movable electro- 
magnets when rotating, without touching them. The helices upon the soft iron 
of the electro-magnets are to be so placed that when the current Is circulating 
similar poles will be opposite to each other in the fixed and movable electro- 
magnets. There may be as many fixed electro-magnets as may be thought 
necessary. At a short distance from each fixed electro-magnet a powerful 
permanent magnet is to be placed, so that when the electric current is passing 
through the rotating electro-magnets opposite poles will be as near as possible 
in contact without actually touching. Each rotating electro-magnet is pi 
with a small arm which grazes over an insulated metal channel at the instant 
the said magnet is exactly opposite the fixed electro-magnet, and leaves the 
channel when it is exactly opposite the permanent magnet ; to these channels 
the electric wires are attached, and by these means the current of a 
passed through the helices of the ive rotating electr 
come exactly opposite the fixed electro-magnets. The action of the and 4 
is then as follows:—The moment the current is allowed to pass, the fixed 
electro-magnet will attract in succession the soft iron cores until they are oppo- 
site, but at that moment the current will pass through each successive helix, 
magnetise the iron core, oppose similar poles to each other on the electro- 
magnets and opposite poles on the rotating electro and fixed permanent magnet, 
and, as a consequence, the former pair will repel each other until exactly 

opposite; at that moment the current will be broken in the rotating electro- 

magnet, and the reactionary current will for a moment reverse the poles of the 
latter, and - it an sa ete permanent fixed magnet, and so on in 
succession. preferred eee ee Oe Oe ae 
ener Oo batteries.— Not proceeded with. 
736. D. GALLAFENT, Stepney Causeway, London, “ Pumps.”"—Dated 10th 
March, 1866. 

This invention relates to pumps in which a double action, or rather a quad- 
ruple action, and continuous flow of water, or nearly so, is maintained by the 
action of the two pistons in one barrel, or one barrel in line with another, and 
suitably connected, and consists in the particular arrangement of the pistons in 
combination with a separating diaphragm and a tubular connection between 
the two pistons, which serves as a passage for the fluid, this tabular connection 
working through a stuffing-box, or simply a hole in the diaphragm separating 
the two parts of the barrel. The arrangement may be such that the inlet may 
be near the diaphragm and the discharge at the upper end of the barrel, or vice 
versa ; or, on the other hand, the inlet may be in the middle and the discharge 
at the lower part of the barrel, or vice versa.— Not proceeded with. 

738. M. P. W. BOULTON, o Park, Oxfordshire, ‘‘ Improvements in generating 
, and in lying it for the production of motive power and steam.” — 
Dated 10th March, 1866. 

The patentee claims, First, the modes described of constracting engines in 
which a mixture of gas and air, or other inflammable matter, is ignited, and 
the products of combustion are caused to pass into the interior of a boiler or 
evaporating chamber, and act along with the steam to produce motive power. 
Secondly, the employment of a jet or blast of steam, or of the several such jets 
or blasts issuing from a vessel in which steam is contained at high pressure, to 
drive steam along with itself into a vessel in which steam is contained at lower 
pressure, the steam from the latter vessel being employed to produce motive 
power, and the steam from the engine being used to supply the steam 
forced into the vessel. Thirdly, the mode described of applying partitions or 
diaphragms to boilers for promoting the circulation of the water therein. 
Fourthly, the modes described of forcing the circulation of water in boilers by 
means of a pump or other propelling apparatus. Fifthly, the employment, as 
described, of the propulsive force of an ignited inflammable mixture to drive 
air into a ’ vessel in which it is contained under pressure, and whence it is taken 
to act on a piston, or otherwise to produce motive power. Sixthly, and in the 
combination of this arrangement with a boiler in which steam is generated by 
the discharge products of combustion, the steam thus generated being used for 
the production of motive power. Seventhly, the combination of a vacuum 
engine, in which a partial vacuum is d by the propulsive force of an 
ignited inflammable mixture, with a boiler in which steam is generated by the 
products of combustion, and ‘the mode described of utilising the contraction of 
volume which those products undergo in generating steam as a source of motive 
power, all as described. 

152. F. G. A. HORSTMANN, Bath, “ Mechanism for obtaining motive power.” 
—Dated 13th March, 1865. 

This improved mechanism consists of a tabe constructed with a metallic 
piston packed and cupped with one or more layers of leather or other materials, 
with a spring or springs for keeping the piston pressed close home on the fluid 
in the cylinder. The piston works up and down within the said cylinder, forme 
ing a perfect floator floating bucket. The cylinder is in conjunction or con- 
nection with a vessel or vessels of any shape or size containing naphtha, —_ 
of wine, or other expansive fluid, glycerine, or other only matter being used 











tion. To the said. piston or floating bucket the inventor attaches a rod, and by 

means of a cross bar attached thereto he causes a drum or wheel to revolve and 

carry an endless chain, by preference formed of watch spring. This chain is 

passed over the main wheel arbor or barrel of the clock, so that it hangs in a 

to each of these loops he attaches a weight for 
ting 


diately upon a wheel in connection with a set of wheels, pinions, springs, and 

drums, thereby the endless chain unnecessary when applied to time- 

of smaller construction. This principle is also peculiar! 

adapted for raising greenhouse or hothouse windows, and for other similar pur- 

poses.— Not proceeded with. 

757. J.B. VULDY, Mile End-road, ‘‘ Steam boiler and other furnaces.”—Dated 
13th March, 1866. 


ee oa either solid or made hollow, so as to contain water 
in free circulation. When applied to a steam generator it is preferred to make 
it hollow, and cause it to be in free communication with the interior of the 
water space of the boiler, whereby not only is the burning of the — pre- 
vented, he area of heating surface is obtained. The back com- 
partment of the farnaso fe to bo provided with flee-bere arranged on the came 
level as those in the front compartment, but having smaller spaces for the 
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admission of air than the front set of bars, which may be of 
; or in lien of fire-bars a dead plate, perforated or 


i 
riak 
oH 
tH 
Hl 
‘ 
eckee 
ble 
i 
: 
i 


B 
: 
2 
| 
: 


ae 
pF 


il 
- 


suitable material, having an opening closed in a watertight manner by means 


of a cap, and carrying a staff or rod with a flag, glass prism, or other distin- 
guishing mark attached thereto, a counterpoise being attached to the bottom 
of the vessel for the said staff in an upright position. Secondly, 


maintaining 
constructing apparatus for conveying tidings of the loss or distress of vessels at 
sea, consisting of a hollow receptacle of a spherical or form, and 
made of gutta-percha or other similar waterproof and tough material, or com- 
pound of materials, which receptacle may or may not be provided with a flag- 
staff or other distinguishing mark, and has an aperture for the introduction 
of documents capable of being closed in a watertight manner by means of a 


712. W. FLEMING, Landport, “ Protecting hatchways in ships and vessels.” — 
Dated 9th March, 1866. 





eae? GOODWIN, Massachusetts, U.S., “ Rotary steam engines.”— Dated 15th 


866. 
This invention cannot be described without reference to the drawings.— Not 
proceeded with 


794. J. SHANKS, Barrhead, Renfrew, “ Steam boilers.”— Dated 17th March, 1866, 

In carrying out this invention, according to one modification, the boiler is 
made in the form of a cylinder with rounded ends, and is set vertically in a kind 
of cupola formed of a cylinder of iron lined with fire-brick. This cupola forms the 
furnace, the fire-bars being near the bottom of it, and the boiler projects down 
to within a short distance of the bars, whilst at the upper part there is an 
annular space between it and the sides of the cupola. The fire gases pass away 
to the chimney from the top of this annular space by a single opening at one 
side if the boiler is small, but a number of openings leading into an annular 
flue if the boiler is large. In another modification, a number of vertical tubes, 
with their bottom ends closed and their upper ends fixed in a horizontal tube 
plate, form the heating surface of the boiler and project down into the cupola- 
like furnace, whilst the upper part of the boiler remains as before. Air is 
admitted to the fire by a numter of tubes or openings arranged round the sides 
at a short distance above the grate bars. The inlet for fuel is made with double 
doors, and the space between the doors is filled or partially filled with fuel, 
which remains there some time before being pushed into the furnace, in order 
to become more or less charred beforehand, by which means the heat of the 


admitted at the top of the chamber, and the steam blows through ‘and across 
it as it passes through the perforations to the bottom. The feed pump draws 
the water from the bottom, and is by preference made to draw more than is 
required for the feed, the surplus being led by a pipe to the top of the chamber 
again so as to keep up acirculation. The feed-water pipe is constructed with 
a bend that is made to traverse the furnace, which it is carried to the 
upper part of the boiler, finally dipping down inside to near the bottom of the 
boiler. Cocks are fitted upon this pipe to shut off the feed, whilst a branch 
with a stop cock is fitted to it for discharging the of the boiler, being 
arranged below the bottom of the boiler so as to act as a syphon.—Not pro- 


ceeded with, 
Rathbone Oxford-street, London, “ Apparatus for obtaini: 
motive power.”"— Dated \7th March, 1866. f - 

This invention relates, First, to the application of hydrostatic and pneumatic 
pressure for the purpose of imparting rotary motion to an axis in combination 
with the gravitating power of a weight or fluid previously raised into such a 
position above the centre of gravity of such axis as to give preponderance to 
one side thereof, and thus cause it to make half a revolution, and so on in suc- 
cession, whereby the continuous rotary motion is imparted to the central axis, 
from which the power obtained may be transmitted by toothed wheels or other 
suitable mechanism.— Not proceeded with. 

838. W. E. NEWTON, Chancery-lane, London, “‘ Rotary steaim engines.”—A 
communication.— Dated 2\st March, 1866. 

This rotary steam engine consists of a horizontal cylinder mounted on or 
cast in one piece with the foundation plate. In this cylinder is mounted 
another cylinder in slots, in which are arranged two steam stops on opposite 
sides of this inner cylinder, which may be considered to act as the carrier of 
the pistons. The steam stops may be termed the pistons, and work in slots 
made in the inner cylinder, and are made to act in unison by means of sliding 
rods extending from the inner end of the one stop through the axle or shaft of 
the inner cylinder to the inner end of the other stop, so that when one stop is 
pushed out the other is pushed in, and vice versa. The inner end outer 
cylinders are arranged concentrically one within the other, leaving an annular 
space all round between them. This space forms the steam space, in. which is 
placed a fixed semicircular adjustable block which forms a stationary steam 
stop. The edges of this semicircular block are bevelled off in order to allow 
the sliding piston to pass as they are carried round by the inner cylinder. 
The stationary semicircular steam stop is held in its place by means of strong 
screws which are inserted through holes in the outer cylinder or external casing, 
and are screwed into the back of the semi-cylindrical steam stop, which, 
moreover, is provided with adjustable screws, whereby it may be screwed up 
from behind as the working parts wear away. The induction and eduction 
steam pipes or passages are provided with cocks or valves, which are worked by 
eccentrics or other suitable gear on the main driving shaft, which is the axle 
of the rotating inner cylinder, and also carries a fly wheel and toothed or band 
wheels, whereby its rotary motion may be transmitted to any machinery re- 
quired to be driven. 

861. W. L. and T. WINANS, Clargesestreet, London, *‘ Steam engines.”— 
23rd March, 1866. 9 ‘ ‘ — — 

This invention cannot be described without refi to the drawing: 


865. 2 pee, Wolverhampton, “ Packing pistons.” —Dated 23rd March, 








The patentee claims making the packing for pistons of fibrous material 
plaited upon inner cores of fibrous, elastic, or flexible material-, or combinations 
of the sai@ materials, the said cores being situated parallel to one another, and 
straight or unbent in the interior of the packing, substantially as described and 
illustrated.— Not proceeded with. 

878. R. NEWTON, Lower Providence Mill, near Kei; Yorkshire, “‘ Generat 
steam in steam boilers.” —Dated 24th March, toe” ; “s 

This invention has for its primary object the more rapid generation of 
in steam boilers. It also effects the more thorough Colbetion of ty my 
and, consequently, diminishes the quantity of smoke produced. The patent e 
effects these results in the following manner :—Taking an ordinary flued 
boiler, for example, the front of the lower part of the flue, viz., directly under 
the door framework, he makes quite air-tight by means of an air chamber, by 
preference some 4in. deep, fitting into the end of the flue, and having its 
cemented to prevent the admission of the outer air, A door is fitted into this 

hamber for the withd l of ashes when required. The chamb h 








consist in having or employing sheets of metal, such 
convenient) or iron, the said sheets to be placed over the hatches when shut 
down in a gale or storm. Where the hatches are open-work, or iron or wood 
lattice-work, as is not unfrequently the case over the engine room in steam- 
ships, no preparation will be necessary ; but in other cases, where the hatches 
are constructed of solid work, such solid work must be pierced with holes, for 
the purpose about to be described. In the sheets of metal above mentioned, 
and at the distance of about a foot apart, brass, copper, or other metal tubes 
are inserted, and secured by being screwed or otherwise, and having their 
upper ends turned downwards like a hook. These tubes must be made to open 
into the hatchway by suitable and ing holes in the hatches when 
they are constructed of solid work, as above mentioned. These sheets of 
metal may be secured by longitudinal bars of iron, to be securely bolted down, 
or by other means, such fastenings being constructed so as to be removable at 
pleasure.—Not proceeded 


721. E. FoRsTER, Birkenhead, ** Side propellers for navigable vessels.” — Dated 9th 
March, 1866 


This invention relates to that class of side propellers in which the floats are 
caused to move or feather on axes parallel, or nearly parallel, to the line of the 
driving shaft; and the propelling surfaces thereof, that is, of the floats, are 
kept in a vertical, or nearly vertical, position both when in and out of the 
water. The patentee attaches paddle-wheel framework or radial arms of any 
ordinary or suitable description to the propelling shaft. At equal distances 
from the said propeling shaft, and, preferably, at equal distances from each 
other, he supports the axes or shafts of the floats in metal or other bearings 
formed in the paddle-wheel framework or radial arms. To one of the ends of 
each of these axes or shafts he attaches a crank or its equivalent, for the 

rpose hereinafter specified. B the said fr, k or radial arms and 
the side of the ship he places an eccentric wheel or piece with spokes, near the 
periphery or ends of the arms of which there is an opening or connection to 
receive a pin or piece from each of the cranks or their equivalents, attached, 
as above-described, to the axes or shafts of the floats. The centre part of the 
eccentric wheel or piece with spokes, which acts as a balance weight in the 
best position, that is close to the shaft, surrounds the driving shaft; it rests in 
or on an eccentric guide supported in or connected to the side of the ship in 
grooves or otherwise. Set screws to move the said eccentric guide and allow 
for wear are provided. When the driving shaft is in motion it will be obvious 
that both wheels must be carried round, and that the one being eccentric in 
distance equal to the length of the cranks, the floats will be caused to assume 
the vertical position first above-mentioned, and that each crank will be at the 
extreme extension when the eccentric arm which carries it is at that point of 
the eccentric guide farthest from the driving shaft, and vice versa, 


725. B. HADLEY, Wednesbury, Staffordshii 
and other vehicles. 





. ire, “ Beari . i 
."— Dated 9th March, 1866, ani 
This invention consists in arranging and adapting helical springs for the use 
of road carriages, which springs the i purp making y of a 
coiled rod or strip of steel, the section of which is rectangular, that is to say 
its width being about doubie its thickness, more or less, as preferred; this 
section affords great strength and resistance with economy of material.—Not 
proceeded with. 


728. W. E. NEWTON, Chancery-lane, London, ‘‘ Paddle wheels for propelling 
vessels."—A communication.— Dated 9th March, 1866. 

This invention relates to paddle-wheels wiih the floats of parabolic or approxi- 
mating curvilinear form. The advantage of this form of float is that it enters 
the water with little jar or concussion, and leaves the water with little lift, and 
it acts with great propulsive effect when revolving in a direction to act u 
the water with its concave faces; but as heretofore constructed it has failed to 
operate as well as could be desired when revolving in the opposite direction, as 
at times is necessary for backing the vessel. The object of this invention is, 
First, to develope or obtain in the highest degree the advantages above- 
mentioned ; and, Secondly, to remedy the above-mentioned defect. With a 
view to accomplish the first result, the wheel is divided in a plane perpen- 
dicular to the axis by a partition ring of the full depth of the floats, thus 
making the floats of the form of semi-parabolas, or of a form approximating 
thereto, and rings or annular rims of similar depth are applied at the sides of 
the wheel to enclose the floats laterally for the purpose of preventing the water 
from escaping at the sides of the wheel, and the propulsive effect of the floats 
from being thereby lost. The floats are arranged in series (two or more in a 
series), and those of each series are placed at different distances from the axis 
of the wheel, and all in such series are connected at one end with one of the 
outer rings or annular rims in or nearly in the same radial line, but so con- 
nected with the partition ring that the inner one of the series, that is to say, 
the one nearest the axis, occupies a position some distance in advance of the 
next one, and the latter a position in advance of the one stil) further from the 
axis. The several series are so arranged on opposite sides of tho partition ring 
that those on one side alternate in position with those on the other side, With 
a view to obtain an effective backing operation there is applied at the back of 
the above-mentioned floats (which may be termed the main floats) a set of 
floats which may be termed backing floats, having a substantially similar 
curvilinear form, but a reversed curvature, and which are connected with the 
outer ring or annular rim of the wheel, and with the main floats. These 
backing floats also serve as braces to stiffen and strengthen the main floats. 
734. W. SIMONS, Renfrew, “ Bolts to be used in the building or const 

ships or vessels.” —Dated \0th March, 1866. “wv —e 

In making bolts to be used in the construction of composite ships, they are 
first forged, and the screw thread formed on them in the usual manner, but 
instead of leaving the body of the bolt smooth, as hitherto, it may be made 
rough by indentations, chisel blows, or otherwise, in order that the covering of 
yellow metal, copper, or other material in which they are cased, may have a 
more firm and secure hold thereto.— Not proceeded with. 

774. M. J. ROBERTS, Pendarren, Crickhowell, Breconshire, “ Protecting iron 
ships and other submerged structures from corrosion and fouling.” —Dated 
15th March, 1866. 








is, 
in full communication with the lower part of the flue, and is furnished with a 
supply of compressed air by means of pipes and a fan of ordinary construction 
placed without the boiler, the admission of the air being by a 
throttle valve within the supply pipe. Toa boiler having two dues the e- 
ment is applied to both fiues, each flue having its own supply pipe and valve 
regulated at option. It will thus be seen that no air is admitted to the flues 
(with the exception of the small portion allowed to enter during the operation 
of firing) except through the air pipes, and the patentee thus obtains superior 
generative powers, as well as more thorough combustion. He finds in practice 
the proportion of one and one-eighth square inches outlet of the fan to one 
square foot of grate bar to work well, the inlet to the ash-pit being in the pro- 
portion of two and a-quarter square inches to each square foot of grate. Also 
that the diameters of the fan outlet and the main air tube connected to it 
should be in the proportion of two or three. 
891. C. WENNER, Horwich, near Bolton-le-Moor, Lancashire,“ Steam turbines.” 
—Dated 27th March, 1866, 2 pohoneneemmpers 

The essential feature of this invention consists in causing steam to act on 
buckets arranged in the circumference of a revol wheel, carried 
as follows:—Two wheels “| no = 





» Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts 
ake RA = Vaurhall-walk 7 
. G. RANDALL, Vauzi . Lambeth, ** Apparat convey’ idé: 
eo Hp oy oe at ma Mp Tth March lose ohana as 
ntee 8, First, construc tidings 
the loss or distress of vessels at sea, yom ae oy jee meals of 4 








comprises, among other features, the protection of iron shi 
and other submerged structures as follows :—On the iron bottom, either painted 


iron. A little solder here there will ensure this metallic junction, which is 
to action. By a galvanic is formed, 
and the iron, being electro-negative to the zinc or other electro-positive metal, 


positive metal on the 

not in contact with the iron, with puish, off Vanni, watdh oc one aenan 
aid in preserving the zinc; or a composition such as varnish may be used 
which will also act as an electric insulator or separater between the zine and 
the copper hereafter mentioned. Upon the zinc or other electro-positive metal 
he fastens by wooden treenatls or other means which do not present a metallic 


embrace 
subjected to the operation of the machine hereinafter described, when the whole 
is welded in one piece, or it may be welded in one. This machine consists of a 
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omeuidon a more than the distance between the 
a int. ¢ anvil is mounted on a vertical disc, 
Totate.— Not proceeded with, — 
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843. S. CHATWOOD, Bolton, J. STURGEON, Burley, near Leeds, and T. BTUR- 
GEON, ba and the distance run and 
direction of a ship or vessel.” — Dated 2\st March, 1866. 

This invention consists in indicating, registering, and recording by self-acting 
appliances, the rate of progress, direction, and duration of direction, of the 
vessel upon suitably arranged paper, which may be attached to tables or 

and receive a uniform movement in one direc- 





the movement vertically of the lens along the cylinder. which may be effected 
by means of clockwork. The prepared paper being divided into equal spaces 
indicating time in the direction pursued by the lamp tracer, and into divisions 
co! to the points of the p in the d jon of its axial motion 
ic will clearly indicate, by the diagram produced 
upon it, the direction in which the vessel has been sailing at any hour of the 
day, and the length of time for which that direction has been maintained, the 
various tacks and changes of direction, and the precise time at which such 
tacks and changes took place. The number of miles travelled in a given time 
may be indicated upon a strip of paper divided into spaces indicating divisions 
of time, which is wound round a barrel by clockwork at a speed corresponding 
to time. A pencil or other tracer is pressed against the paper so as to mark a 
line upon the paper as it passes beneath the tracer, in which line slight breaks 
or marks are made at intervals denoting distance run, these breaks or marks 
being produced either by electrical action or by hanical arrang' ts, 
acted upon by any suitable app for ding the dist run by @ 
vessel. The two diagrams thus obtained will supply all the data necessary 
for tracing a line indicating the ship's course upon a map or chart. 
581. H. E. NEWTON, Chancery-lane, London, *“* Apparatus propelling rail- 
- A carriages upon inclines.”"—A communication.—Dated 22nd March, 


This invention consists in an arrangement of apparatus in which a central 
rail is employed instead of the ordinary traction rope. On this central rail two 
horizontal wheels or rollers are caused to bite with greater or less adherence, 

ding to the p of the incline, and on being caused to rotate will 
draw the train up the incline.—Not proceeded with. 
855. W. R. MULLEY, Plymouth, “ Closing hatchway skylights of ships and 
vessels.’ —Dated 22nd March, 1866. 

This invention consists in a mode of constructing and applying sliding 
shutters to ships’ skylights. Along the top of the central part of the engine- 
room or other hatchway of a ship or vessel is fixed a bar of I angle-iron, which 
is fixed to the deck at its ends by uprights or knees of iron, and from this ridge 
bar parallel bars of like I angle-iron descend or incline towards the deck. 
These bars are connected at their upper ends to the ridge bar, and are framed 
together by flat iron bars, by which astrong iron frameisformed. The inclined 
bars of I angle-iron are so placed as to admit of the sashes opening between 
them. Shutters are arranged to slide between the inclined bars of I angle-iron, 
and when the shutters are closed they are secured by bolts, which pass into 
them through the lower flat bars of iron which connect or frame together the 
inclined bars of I angle-iron at their lower ends. On each side of the hatch- 
way is formed a bench in which the folding shutters are packed away in fine 
weather.— Not proceeded with. 

856. Captain T. E. SYMONDS, R.N., Adam-sireet, Adelphi, London, “* Construe- 
tion of ships.”— Dated 22nd March, 1866. 

For the purposes of this invention, in constructing a ship or vessel in order 
to obtain more advantageous training and working of broadside guns, the 
ports or openings for such guns are recessed into the sides of the ship or vessel, 
and the two sides of each recessed port are inclined to each other, and such is 
the case in regard to the bottom and top of each recessed port. The sides and 
the bottom and top of each recessed port are armour plated and constructed as 
strongly as the other or contiguous parts of the sides of the ship or vessel, the 
frames or ribs being fo’ iy, and, where desired, a slit or narrow 
passage is made through the top or on el or both sides of the port for the 
purpose of sighting, and the size of the actual opening through which the gun 
is pointed may be as small as possible. By thus recessing the port-holes of 
broadside guns, the guns are necessarily brought more inboard, and conse- 
quently the weights are carried in positions more suited to carrying and fighting 
heavy guns. At the same time, guns so situated can, by reason of the recessing 
of the port, be trained over or command a far greater rapge or arc than they 
could were a ship or vessel constructed with ordinary port-holes. 

860. S. MOULTON, Bradford, Wilts, *‘ Manufacture of springs applicable to rail- 
my engines and carriages, buffers, &c.”— Dated 23rd March, 1866. 

This invention consists in embedding in the cross sections of a hollow or solid 
eylinder of india-rubber, rings or washers of metal, or other suitable hard ma- 
terial, or in the case of solid cylinders, metal or other plates, at such perpen- 
dicular distances from each other in the cylinder as may in practice be found 
best. These rings, washers, or plates give greater firmness and power of resis- 
tance to the india-rubber cylinder when employed as a spring. The inventor 
prefers to perforate the rings, washers, or plates, so that the india-rubber, when 
in its plastic or uncured state, may be connected through these perforations. 
The whole mass is then subjected to the ordinary curing process, and the spring 
is complete.— Not proceeded with. 

876. J. MEDHURST, Drummond-road, Bermondsey, “ Apparatus for reefing and 
ling sails of ships and vessels.”— Dated 24th March, 1866. 

This invention is applicable where the sails are wound on rollers, and where 
the winding is from the foot of the sail. For these purposes the lower part or 
foot of the sail is attached to a roller which, when the sail is set, is supported 
by the yard below, whilst, when the sail is being furled, the roller is, during 
the last part of the winding or rolling up, arranged to ascend towards the yard 
above it, and to which the upper part of the sail is bent or attached. At each 
end of the roller there is a neck or short axis affixed, which is received into an 
eye or opening in a short rod, and near each end of the lower yard is fixed a 
hollow socket with an enlarged or bell mouth, so that when the roller descends 
in unfurling or unrolling the sail, the lower end »f each of the short rods above- 
mentioned enters a socket and becomes sup) orted and held securely by the 
sookets ; the rods then become bearings for the axes or necks of the roller in 
which such axes or necks can turn. In addition to the roller being supported 
at the two ends in the manner above described, there may be crutches fixed to 
the lower yard, the heads or upper parts of which are hollow, and of sueh 
dimensions as to admit of the roller, together with part of the sail wound 

by the crutches. Near each end of 




















yard, in which holes there are sheaves against which the chain rests. Each 
chain then passes over the sheaves in a block or blocks, and descends to the 
deck. Hence, when it is desired to reef the sails, the roller is readily caused to 
rotate by the two chains which act respectively on the two pulleys or barrels 
on the two ends of the rollers, the upper yard to which the upper part of the 
sail is bent or attached being at the same time lowered till it comes to 
When it is desired to furl the sail, the remainder of the rolling up of the sai! 
on the roller is accomplished by means of two parbuckle lines or ropes, one 
end of each of which is attached to the upper yard, and then descends and is 
passed under the roller ; it is then carried up again to the upper yard, is passed 
through a block affixed to the upper yard, and then descends to the deck. By 
means the roller can be caused to ascend to the cap, winding up the sail 
in its ascent, the two chains first mentioned being slacked away to allow of 
the roller rising. 
877. T. JOHNSTON and T. W. RENNIE, Copenhagen, “ Arranging or i 
ewes for carriages on common roads.”—Dated 24th 
larch, 1866. 
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tion and corrosion that the body of the cart is subject to internally from the 
continual abrasion of impurities against the rivets and other parts. 


ooo 


Class 3.—F ABRICS. 
Including Machi: 


Preparing, Manufacturing, Printing, , and Dressing Fa- 

brics, dc. 

751. F. FILLINGHAM, Leeds,‘‘ Bat frames used in the manufacture of felted 
cloths.” - Dated \3th March, 1866. 

This invention has special and sole reference to the machine commonly 
called the “ bat frame.” Its object is to keep up the edges of the fibrous ma- 
terial under operation, so that it may be of the same thickness or consistency 
as the main body of the piece to be felted. For this purpose (by preference 
at the delivering end of the machine, although the apparatus may be applied 
to other parts of the same) the inventor places across the bat frame a shaft, 
in front of one of the rollers carrying the endless sheet, furnished with two 
loose discs that are free to revolve, collars on the shaft preventing slip, These 
dises are placed at a distance apart from each other nearly or quite equal to 
the width of the bat, and receive a reciprocating transverse motion by means 
of a crank or eccentric driven from suitable gearing on the shafts of the ma- 
chines.— Not proceeded with. 
758. L. KABERRY, Rochdale, Lancashire, ‘‘ Machinery for preparing fibrous 

materials.” —Dated 13th March, 1866. 

This invention relates to a method of communicating motion from the 
di jal ar to the shaft which drives the bobbins. For this pur- 
to the lift of the 





pose the patentee employs a toothed pinion equal in length 


the fluted rollers bearing the ball being geared and having simply a revolving 
motion. em seein Oe aie cieeosclan ts proton tiga Seas: , 


Yond Class 4—_AGRICULTURE. ‘ 
Including Agricultural See 
917. H. E. NEWTON, Chancery-lané, London, “ Apparatus for decorticating tice, 
&c.”—A ‘communication.— Dated 29th March 1866. 

7 apparatus is composed, First, of a hopper or vessel above for holding the 
paddy of rough ree; Secondly, of one or more parts of ke construction placed 
one above the other, consisting each of a cast iron framework supporting two 
cylinders, which are driven at different speeds, and between which passes the 
grain which issues from the hopper or vessel abov>. Thirdly, of a fan blower 
or aspirating device for removing the husks or skins of the grain the moment 
they are detached therefrom, can 
eylinders immediately below the first. Fourthly, of a bol 

cylinder, enclosed within a for 
separating the product into different lots, 
grains which have been decorticated, and, consequently, admitting of 
separating the grains which have been broken in their passage through the 
apparatus. This invention cannot be fully described without reference to 
drawings. 


Class 5.—BUILDING. 
Including Fixed Steam and other Engines, Horse, Wind and 
Water Mills, Gearing, Boilers, Fittings, éc.- 

918, E. KOcHS and T. REUTER, Dartmouth-street, Great Queen-street, West- 
minster, and O. HENRICI, Aylesford-street, Grosvenor-road, London, “ Con- 
struction of bridges, arches, and roofs,”—Dated 29th March, 1866. 

This invention consists in building bridges, arches, and roofs, as skeleton 

, the ch teristic and novelty of the said skeleton structures being 

ified in the following two points:—First, skeleton structures, according to 
these imp , are posed of independent bars or members of such 
material and of such section as are suitable to resist the force acting on them ; 
they meet only at their extremities, where they, whether in tension or com- 
ion, are by a single bolt; continuous bers are, therefore, 
never used in these skeleton structures, they are all at the connecting points 
jointed by one bolt. Secondly, the single members are so arranged that the 
whole structure becomes one rigid body, in which the position of each con- 
necting point of the various: members is u bly fixed. Thus a triangle 
composed of three single bars connected at their extremities by three bolts is 
completely rigid, whilst a quadrangle, composed of bars similarly connected at 
their extremities, is not rigid, but will be so by i ducing one disg bar. 

A girder, formed entirely of independent members arranged according to these 




















copying rail. This pinion is driven by the ab ti 

motion, and in its turn imparts motion to a pinion connected with the bobbin 

shaft; as, therefore, this shaft moves upward and downward in the ordinary 

manner its pinion is always in gear with the aforesaid long pinion, and the 

driving power is maintained. 

776. B. W. SELBY, Nottingham, ‘* Manufacture of lace in twist-lace machines.” 
—Dated \5th March, 1866. 

The patentee claims the manufacture of lace in twist-lace machines 
with pleted pillars, each consisting of a bobbin thread and two warp threads, 
such warp threads also making the crossings and the weavings or finings of the 
figure or pattern, 

777. J. COLE, jun., Coventry, “ Manufacture of elastic gusset webs.”"—Dated 15th 
March, 1866. 

According to this invention the india-rubber or elastic warps are arranged, 
as heretofore, to be worked into the fabric as dead or stationary warp for a 
time, but at those parts where the woven webs are divided into gusset pieces, 
and where the sewing takes place when affixing the gusset pieces into boots, 
shoes, or other articles, the india rubber or elastic warps, in place of con- 
tinuing to act as dead or stationary warps, are, by the harness of the loom, 
caused to form parts of the sheds, open for the passage of the shuttle or 
shuttles, and are thus tied or woven into, and form parts of, the woven 
fabric, in place of being simply shut in or covered by the fabric produced by 
the interweaving of the inelastic warp and the weft or wefts. By the 
employment of Jacquard or other apparatus used in pattern or figure 
weaving the parts of an elastic web or fabric, where the elastic or india- 
rubber warps as well as the inelastic warps are caused to interweave with the 
weft or wefts, may be formed in lines diagonally across the elastic web, or in 
curved or other lines across the elastic web, and in such parts of the fabrics 
the ends of the elastic or india-rubber warps will be held securely, and will not 
be liable to slip, as heretofore, 


780, W. HUTCHINSON, Salford, and F. JOLLY, Horwich, Lancashire, ‘* Machinery 
Sor beetling woven fabrics.”—Dated 5th March, 1866. 

This invention consists in the employment of a reciprocating frame or frames 
carrying faller ends, between which, if one only be employed, and another 
frame, also provided with faller ends, the rol or fiat of cloth to be beetled is 
placed. The reciprocating action effects a series of blows upon the cloth, which 
produces the required beetling. In order to give motion to the above-men- 
tioned frame or frames the patentees use a steam or air cylinder, employed in 
such manner that the piston rod gives direct motion thereto, or simply through 
the intervention of levers or other such ordinary parts, so that the effect of 
steam or air force upon the cloth may be regalated at pleasure. Another part 
of the invention consigts in placing the cloth between two sets of beetles 
mounted upon a centre, and upon which they open and close after the manner 
of shears, 


781. F. H. GossAGE, Widnes, Lancashire, ‘‘ Cleaning cotton seeds from fibrous 
material.”—Dated 15th March, 1868. 

This invention consists in submitting cotton seeds In the state in which these 
are usually obtained, that is, with fibrous material adhering to them after the 
ordinary process of ginning, to the action of flame or highly heated air, whereby 
such fibrous material is destroyed by busti The husks of cotton seed 
thus treated become brittle, and are thus prepared for more ready and effectual 
decortication. The patentee, therefore, as another part of tho invention, 
sabmits cotton seeds which have been deprived of fibrous material by any 
known process to the like action of flame or highly heated air. The apparatus 
to be used in carrying out the invention may be varied in form. 

782. T. BIGGS, jun., Manchester,“ Manufacture of waterproof and other fabrics.” 
— Dated \6th March, 1866. 

In manufacturing waterproof and other coated fabrics it has heretofore 
been customary to draw the fabric through the coating machine by hand ; now 
the First part of this invention consists in combining the usual coating 

hine with a hine by which the fabric is drawn through the coating 
machine and suspended in the drying stove, the object being to economise time 
and labour and to improve the quality. The Second part of the invention 
consists in certain improvements in the arrangement and mode of constructing 
machines for drawing out, suspending, and drying fabrics in which screws are 
employed for traversing the rods supporting and holding the fabric. 


785. W. and F. BATES, Sowerby Bridge, York, “ Fulling machines.”—Dated 
16th March, 1866. 

This invention relates to machines employed in fulling or tilling woollen 
fabrics, aud the improvements consist in the application and use of a pair of 
nipping or squeezing rollers at or near the delivery end of the trough, which 
conducts the fabrics from the ordinary rollers. Also in constructing or pro- 
viding a curved back or curved surface of the lining of the machine behind or 
opposite to the delivery side of the additional rollers. These rollers are driven 
at a suitable speed to receive the fabrics from the trough, without producing 
any draught or pull, but exerting a pressure to force them against the curved 
back by which the creases previously produced are removed, and a further 
fulling effect is produced on the fabrics. 

808. oon 8. MCKINSTRY, and T. WILSON, Mossley, Antrim, Ireland, 
* Machinery for preparing, spinning, and twistin cotton, 7 a 
— Dated 1th March, 1866, - wap a 

The patentee claims the arrangement of a vertical groove and inclined 
surface for fixing a flyer to its spindle by means of a pin, as deseribed, in com- 
bination with @ fixed stop determining the position of the pin or other equiva- 
lent, so that it shall be in line with the groove it traverses when the Byer is 
removed from the spindle, as described. 

815. H. B. BARLOW, Manchester, ‘* Machinery for spinning and doubling.”—A 
communication. — Dated 20th March, 1866. 4 

This invention is applicable to the hinery for spinning and doubli 
known as seif-acting mules, in which the spindles are made to recede 
from and approach to the drawing rollers. In ordinary machines the carriage 
(with the spindles) traverses to and fro horizontally, while the beam which 
supports the driving rollers remains stationary ; now this invention cousists 
in making the carriage and the drawing rollers alternately to move to and 
from each other diagonally, and in making the machine either single or double. 
By this means, and by the improved arrangement of the component parts of 
the machine, the work of the tenters can be performed more expeditionsly, 
and with less inconvenience than in mules of the present construction and a 
great saving in space is also effected, ; 

823. B. SWAIN and P. OLDFIELD, Leister Dyke, near Bra: s i 
nite Dated 00h Mareh, 1865. nei pxkdhomeme. 

he primary object of this Invention is to prevent the drag upon th 
which is caused by the present method of balling where the ball, 9 balls “ae 
two ballers are used, is or are caused to have a transverse or lateral motion 
in addition to the rotary motion, the funnel or funnels resting in a fixed frame 
when not revolving by means of the usual gear. By this method the patentees 
key or otherwise connect the funnel to a vertical rod, through the upper end of 
which it passes, the lower end of the rod resting on a step, and by means of a 
small lever secured to such lower end, and an ordinary combination of levers 
and eccentric motion, the funnel and rod to which it is attached are caused to 
rotate over any desired arc of a circle (the funnel being made telescopic, and 
that end of its tube nearer the ball resting on a swivel support, the lower or 
stud end of which works in a groove or slide in which it is free to move) 
depeutent upon the width of the ball, the frame carrying which is stationary, 

















pr ts, is likewise completely rigid. 





Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
847. ~ — Birmingham, “ Breech-loading fire-arms.”—Dated 22nd 


This invention relates to fire-arms of the kind commonly called drop-down 
guns, and consists, First, of the following arrangement of parts for discharging 
central fire cartridges in the aforesaid kind of guns. The patentee makes a 
cylindrical hole or opening in the break-off, in a line with the axis of the 
barrel when the barrel is shut down, the said opening being of smaller 
diameter at the front or face of the break-off than at the back thereof. In 
this hole or opening a cylindrical rod or striker works, the said rod or striker 
having a collar near its middle. At the back of the break-off a collar having 
a hole in its axis is screwed into the hole or opening in the break-off, the rear 
end of the striker passing through the hole in the said collar. A coiled spring 
is placed upon the striker before it is put in its place in the hole or opening in 
the break-off. The said coiled spring bears at one end against the shoulder 
formed at the junction of that part of the hole or opening in the bieak-off, 
of larger diameter with the part of smaller diameter. By the action of the said 
spring, the striker is pressed from the face of the break-off towards the back 
thereof, and when the striker isin its normal position, its front end Is flush 
with the face of the break-off, its rear end protruding from the before- 
mentioned collar at the back of the break-off. The hammer is made to strike 
‘the rear end of the striker and discharge the cartridge in the following 
manner :—In the lock plate is a horizontal slot in which a slide works, one 
end of the said slide being situated outside the lock plate, and the other end 
heing situated on the inner side of the lock plate and immediately opposite the 
rear end of thestriker. When, on the pulling of the trigger, the hammer falls, 
it strikes against the outer end of the slide, and drives it forward or towards 
the muzzle end of the gun. The innerend of the slide strikes against the rear 
end of the striker, and driving the striker forwards, causes its fore end to strike 
the fulminate at the base of the cartridge and thereby discharge the cartridge. 
The improvements consist, Secondly, of the following arrangements of the 
parts of a cartridge extractor for drop-down guns. In the top ribs and 
situated between the barrels, the patentee makes a cylindrical hole ina direction 


. parallel with the axes of the barrels, and in the bottom rib situated between 


the barrels he makes a similar hole. In these holes cylindrical rods are 
situated, the outer ends of these rods carrying a cross-piece situated in a plane 
parallel with the ends of the barrels. The sides of the said cross-piece are 
curved to the curvature of the breech endsof the barrels, and the inner edges of 
the breech ends of the barrels are cut away so as to allow the said cross-piece 
to lie flush with the ends of the barrels. In each of the holes in the ribs a 
small coiled spring is placed, which, when the breech ends of the barrels are 
raised from the break-off, press out the rods and cause the cross-piece to stand 
out from the ends of the barrels. When the bariels are shut down, the cross- 
piece coming against the face of the break-off is pressed into the cut-away 
part, and lies flush with the ends of the barrels. In charging the gun the 
cartridges are inserted in the breech ends of the barrels, the flanges of the 
cartridges bearing against the curved sides of the cross-piecé. On shutting 
down the barrel the cartridges are pushed home in the barrels, and the cross- 
piece pressed into the cut-away part at the ends of the barrels by the face of 
the break-off. When the barrels are raised after discharge, the springs in the 
holes in the ribs force the rods and cross pieces outwards. The cases of the 
exploded cartridges, the flanges of which rest against the cross-piece, are 
started from their places in the barrels, and can be readily taken hold of and 
removed by hand. Instead of forcing the cross-heads from the ends of the 
barrels by two springs, as described, it may be forced out by means of a spring 
situated under the middle of the cross-piece. 


850. J. H. BURTON, Harrowgate, Yorkshire, ‘‘ Breech-loading fire-arms.”—Dated 
22nd March, 1866. 

This invention cannot be described without reference to the drawings. 

868. J. ERSKINE, Newton Stewart, Wigtonshire, “ Filling cartridges for breech- 
loading guns.” — Dated 23rd March, 1866. 

These improvements have for their object to effect the rapid filling of car- 
tridge cases by filling a number of cases at the same time, which may be, say, 
a hundred, more or less, By means of this apparatus the powder and shot are 
thrown broadcast on a surface, and, at the same time, filled into the several 
measures, from which all superfluous powder and shot is removed simulta- 
neously by a strike, and the exact amount determined, which are all, with 
equal facility, inserted in the cases. 

880. W. T. ELEY, Gray's-inn-road, London, “‘ Central-fire breech-loading car- 
tridges,” — Dated 24th March, 1866. 

A ding to these imp an “anvil” is placed in the percussion cap 
of central-fire breech-loading cartridges in two or more parts, by which means 
the flame from the percussion powder passes between the several parts of the 
anvil, a8 well as round the sides, before escaping through the hole in the centre 
of the chamber. This ar of the anvil and cap also has the effect of 
expanding the copper cap tightly within the chamber, pre ing an 
escape of gas at the breech end of the cartridge; it is also more certain in 
ignition and cheaper to manufacture than an anvil made of one piece of metal 
only, as heretofore. 











Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

929. J. BLAIR, Manchester, “ Shirts.”—Dated 31st March, 1866. 

This invention consists in attaching a double cuff or wristband to the sleeves 
of shirts in such a manner that one part shall extend up the arm when the 
other is in use, and when the lower part is soiled the upper part may be turned 
over the lower soiled part by doubling or folding the cuff at about the middle of 
its length, and the appearance of a clean wristband or cuff is obtained.—WNot 
proceeded with, 

894, F. P. WARREN, R.N., East-court, Cosham, Hants,*‘ Cooking apparatus,’’ 
—Dated 27th March, 1866. 

This improved cooking apparatus consists of a combined arrangement of 
boilers, oven, and hot plate, the whole heated by means of a fire placed upon 9 
grate, which is readily withdrawable, but when in position is situated so as to 
act immediately upon the projecting under surface of a boiler, the back part of 
which is continued upward behind, and assists in imparting heat to or moderat- 
ing the temperature of the oven. At each side of the projecting part of the 


| botler described, and leaving flue spaces between themselves and such projecting 


part, are similar projecting parts of another boiler, such projecting parts being 


| connected together at the back of the fire by means of a water space or bridge 


which assists in gu‘ding the products of combustion in their proper course, and 
at the same time, also, in thoroughly utilising their heat. The spaces between 
the projecting part of the boiler first described and the two wings or projec- 
tions of the second boiler flues or p (situated between the 
water spaces of the boilers) which lead upward to the under side of and 





| around an oven or ovens, above the top of which, leaving a space between 


itself and the top of the oven, is situated a hot plate, beneath which the pro- 





continuous stream varying in quantity with the size of the outlet, and this 
forward, and 


when ignited, becomes the source of combustion 
is provided. to clear the. surface of the cylinder or wheel of 
any oxide or foreign matter that may accumulate on it. Instead of 
cylinder or wheel forming part of the bottom of the reservoir it may be at a 
short distance therefro: 


quantity, thrown 
A 


with a blade, which is caused to revolve so as to carry the powder therein for- 
ward to the opening of this tube into another tube or chamber, into which air 
is forced, by a fan or other means, through an apertare, which may be regu- 


\| lated to blow the powder forwards in a continuous stream to an outlet or 


outlets forming a jet or jets. When two. or more jets are provided the 
patentee prefers that bm, dae inclined with a tendency to ‘cause the powder 
‘th to meet for com 





opening. The supply of air may thus be reg p 
ing pressure of the surrounding atmosphere, so as to aid in carrying off the 
fumes produced by busti In some cases he employs a swing valve, with 
spring or weight to regulate the force of the current of air in cases where it 
will not be necessary to force the air in.. Secondly, the improvements relate 
to the combustion of magnesium in band, ribbon, or wire. For this purpose 
the patentee passes it from coils or otherwise between guide rollers to a pair of 
drawing rollers, by which it is conducted on to the surface of a cylinder or 
wheel, by which it is deflected to a point where it may be ignited; and he 
prefers that the surface speed of such cylinder or wheel be less than that of the 
magnesium under ignition, or with a tendency to retard the part ignited. The 
cylinders or wheels acted upon by the lighted magnesium are forined of metal, 
and by. preference of iron. , 

732. G. PHILLIPS, Offord-road, Barnsbury, “Preparing purple and blue 

colouring matters.” — Dated \\th March, 1866. 

In preparing the above-named dye the patentee takes rosaniline, or any 
suitable salt of rosaniline, such as the hydrochlorate or acetate, and mixes it 
with the acetate, or other suitable salt or oxide of the following substances, as 
lead, copper, zinc, silver, iron, cobalt, strontia, baryta, magnesia, lime, alumina, 
and to this he adds aniline, and when the whole is well mixed together, he 
adds acetic, benzoic, or other suitable organic acid, and -heats the mass until 
the desired purple or blue colour is formed. 


753. W. F. DEANE, Farnworth, Lancashire, “ Treatment and utilisation of the 
—— ~ arising from the production of chlorine gas.”—Dated 13th 
larch, 1866. , 
In performing this invention the inventor takes the residuamt Iquor arising 
in the manufacture of chlorine from oxides of manganese, and treats roasted 
iron pyrites containing copper th ith. The ch | action Iting is as 
follows :—The liquor containing chlorides of iron and manganese and free acid 
dissolves copper and iron contained in the pyrites, which becomes added to the 
metals already held in the solution. He now submits this liquor or solution to 
the reducing action of metallic iron, either in the form of plates, rods, or other- 
wise, upon which the copper is deposited in a metallic state, and thus the 
copper is extracted from the liquor. The liquor thus freed from copper may now 
be neutralised with carbonate of lime. or other alkaline earth, the remain- 
ing metals in the neutralised liquid may then he either precipitated with milk 
of lime, and either the whole or a portion of the iron may be separated first 
from the manganese by contact with carbonate of lime, or other carbonated 
alkaline earths, and the manganese still in solution may be precipitated and 
again aw any well known process for the production of chlorine.—Not 
with, 


756. J. F. BRinses, Fieldgate-street,” Whitechapel, London, “ Apparatus for 
distilling bituminous shale, &c.”—Dated 13th March, 1866. 

The patentee claims, First, the general construction and arrangement of 
machinery or apparatus for distilling bituminous shale, and other bituminous 
substances of a like nature, substantially as described. Secondly, the applica- 
tion and use to, and in the continuous distillation of, bituminous shale and 
other bituminous substances of a like nature, of one or more horizontal retorts, 
through which the said substances are caused to travel from end to. end, and 
from which the volatile products of distillation pass off to a condenser, substan- 
tially in the manner described. 

747. G. SEVERN, Hampstead-road, “ Evaporating and cooling liquids.” —Dated 
12th March, 1866. 

In carrying out these improvements in evaporating liquids for the concentra- 
tion of saline solutions, or for other similar purposes, the inventor places a cover 
over the evaporating pan or vessel, leaving a narrow space hetween the under 
side of the cover and the upper surface of the liquid or solution contained in 
the pan or vessel, and he prefers that the cover should be capable of adjust- 
ment in order to vary and regulate the distance it is placed above the surface of 
the liquid. One end or side of the cover and space below is left open, or by 
preference is placed in communication with the outer atmosphere, the opposit: 
end or side of the cover and space below being connected with an air pipe or 
passage, the other end of which passes into the closed ash-pit or other suitable 
part of the fire-place or furnace of the evaporating pan or of a steam boiler. 
By this arrangemeut a.continuvus supply of air is drawn from the outer atmo- 
sphere over the surface of the liquid in the evaporating pan or vessel, and 
through the air pipe or passage to support combustion in the furnace, the con- 
tinuous withdrawal of the heat and steam from the surfuce of the liquid thereby 
accelerating the process of evaporation. Inorder to accelerate the process of 
cooling liquids according to this invention, the vats or cooling vessels have 
covers capable of adjustment placed over them, so as to leave a narrow space 
between the under-side of the cover and the surface of the liquid to be cooled. 
One end of such space is left open, or is placed in communication with the outer 
atmosphere, the other end of such space being connected with a pipe or passage 
leading to the closed ash-pit or other suitable part of a fire-place or furnace (by 
preference that of a steam boiler); continuous streams of air are thus drawn 
over the surface of the liquid to be cooled for the support of combustion in the 
furnace, which may be regulated by dampers, or by the admission of air, as 
required. — Not proceeded with, 

748, J. MACKINTOSH, North Bank, Regent's Park, London, “ Impervious com- 
pounds applicable where india-rubber, gutta-percha, or such like gums or 
resins are used.”"— Dated 12th March, 1866. 

This invention consists in mixing caoutchouc, gutta-percha, or balata and 
their solvents with paraffin or stearic acid. By preft the p uses 
coal tar naphtha for the so!vent. This compound is brought into a homogeneous 
plastic state by means of mixing rollers, or in the masticator, as is well under- 
stood, and may be applied where india-rubber or its pounds are applicabl 
769. G. MCKENZIE, Glasgow, ‘* Obtaining illuminating gas and oils."—Dated 

15th March, 1866. 

This invention relates to the obtainment of illuminating gas and oll from a 
new combination of substances, and in a manner productive of important 
economical results. The invention consists in combining coal with shale oil, 
or other mineral oil, and in subjecting the mixture to distillation or decomposi- 
tion at various heats. 

773. A. G. LOCK, Roseland, Millbrook, Hampshire, ‘‘ Manufacture of manures.” 
—Dated 15th March, 1866. 

The object of this invention is to supply to each cultivated crop the exact 
constituents extracted by them from the soil, and of which they are composed, 
by the combination in a soluble form of all their elements which they have 
derived from the soil, and more ‘especially for the us2 in such combinations 
of soluble silicates of potash and lime, and also the obtaining the said soluble 
silicates of potash and lime from such volcanic lavas and mineral felspars as con- 
tain potash.— Not proceeded with, 

779. T. G. GHISLIN, Hatton-garden, London, “ Preparation of peat.”—Dated 
5th March, 1866. 

The object of this invention is so to treat or prepare common peat by 

hemical hanical op i as to bring it into a state in which 
it may be manufactured into various useful articles, either of a firm 
or rigid character or of a flexible character. In carrying out the inven- 
tion the patentee takes any of the common kinds of peat found in 
Europe or elsewhere, and having been expelled therefrom, either by 
the application of pressure, heat or otherwise, such of the watery particles as 
can be easily removed, he mixes with it ground or comminuted seaweed, with 
the addition, if required, of any suitable gums or gum resins, such as india- 
rubber, gutta-percha, or other substances of that class, or in addition thereto 
may be added resins, natural or artificial, bitami or albumi b " 
and products of the same, such as pitch or asphalte, paraffin, stearine, or other 
oily and fatty matters. To give a body and firmness to the mass, chalk, talc, 
sulphur, silicious and other earthy mattere may be added. Waste fibrous and 
woody substances may be incorporated with the other ingredients when it is 
| desired to form sheets of the material, as for floor-cloths, and if the surface is 
| intended to be painted, metallic oxides, such as white zinc, oxide of iron, or 
| ochre, alum, and other analogous ingredients may be added. 
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793. W.. AXCER, Cornbrooke, Hulme, Lancashire, Dyeing and printing textile vegetable oils, the solid used tn amy quantity according to the | surfaces of the pillar or column correspond in colour “and form ‘with the 


textile fabrics or yarns, for 
other: 





patentee claims, First, in reference to the 
gelatinous or other such ink, therewith 
of tinting as a substratum. Secondly, in reference to the said process, 
the introduction of figures or other pictorial effects, as described. oY 3 
798: J. HEATON; Widnes, near Warrington, ‘ Conversion of east tron’ into steel.” 
—Dated \7th March, 1866. , “ 
This invention relates to obtaining stee) direct from cast or pig iron by acting 
Upon such iron whilst it is in a molten state by means of nitrate of soda, or 
nitrate of potash, which is contained in small chamb or ptacles wi 
the receiver of the molten metal, or in position to be acted upon by such molten 
metal. “~ 
800. O, W. JEYES, Stockton-on-Tees, Durham, “ Manufacture of ice to fit it for 
making drinks.” — Dated \ith March, 1866, B : 
This invention consists in the manufacture of ice from water or other snuit- 
able liquid impregnated with carbonic acid gas, The inventor partly fills a 
vessel with the water, into which he forces carbonic acid gas; he then hermeti- 
cally seals the vessel, freezes the-contents into a solid state, opens the véssel, and 
removes, the ice, which may be employed in more or Jess large blocks in drinks 
to be made effervescing.-- Not proceeded with. . hag ? 
$12, T. ROUTLEDGE, Ford Works, near Sunderland, and W.H. RICHARDSON, 
Jarrow-upon: Tyne, and T. RICHARDSON, Neweastle-upon-Tyne, * Treating 
ge waste liquors resulting from the preparation of esparto grass, alfa straw, 
¢. f 
A 


the 
”— Dated \9th March, 1866. . 
ng to this the waste liquors from thie boilirig process in the 
preparation of esparto grass, alfa straw, and other fibrotis's of alike 
nature, and the liquors which are obtained by submitting the boiled fibres to 
the pressure, are run while hot, when practicable, into reservoirs or’pans, and 
evaporated in a reverberatory or other furnace, and exposed to heat so as to 
consume the organic matter wholly or in part. The dry mass of black ash, 
while still in a red-hot condition, is to be withdrawn from the furnace and 
sed to the air, and if the car! matter’be not all burnt off, the ash 
either when cold, or being still in an incandéscent state, iy to be exposed to 
heat in a carbonating furnace until all or nearly all the carton is consumed, 
and a white ash obtained. The patentées mix ‘the ashes thén obthined with 
quick lime, both being in the dry state, and grind them be eid to powder to 
obtain an intimate mixture, and expose this mfxtare to ‘heat in any suitable 
furnace, until the lime has liberated a portion or all of the acids from the soda 
salts in which they had existed in combination; or they dissolve the a’h in 
water, and slake the lime with this gelation, Hy which an intiniate mixture is 
obtained without grinding; or they add water to the ground mixture, and the 
slacking of the lime which follows fendérs the mixture more intimate. ‘The 
resulting materials are then lixivated with water, and the liquor so obtained can 
be employed for boiling fresh quantities of raw fibre mixed with liquors from 
fresh alkall, or with boiled liquors whith have not become too impure for par- 
tial use. 
813, C. hee nag-3 Fvirwepaghons maine pie ar London, “A new compound 
to the lining or covering ings, ste; le-boxes, journals, 
y sas whore 19th March, 1866. ’ FS Se shal 

This compound consists of a mixture of what is known as gun cotton (or 
that product which results from the action of a mixture of sulphuric and nitric 
acids upon cotton or other vegetable fibre, together with a vegetable oll in its 
natural state, or in the state kdown as boiled or oxidised oil, and which ¢om- 
pound is sometimes known as parksine. With these materials or compounds 
the patentee incorporates, by the aid of-benzole, wood naphtha, or other 
suitable solvent, plumbago, steatite, and sulphur in a divided state (but in 
some cases the sulphur may be'dispensed with). In order to impart the neces- 

degree of toughness and ténacity to the mass he incorporates therewith 
cotton or ether fibrous material, the whole formed into a uniforin mass. 
This pound is to be P d, 80 as to render it hard arid solid, in which 
condition it is ready for application. . tw 
827. W. E. NEWTON, Chancery-lané, London, “ Distilling petroleum and other 
mineral oils.” —A commurication,— Dated 20th ‘March, 1866. 

In the ordinary process of distilling petroleum it is necessary, in order to 
raise the vapour and overcome the pressure of the atmosphere, to bring the 
heat to a comparatively high temperataré, the effect being usually accomplished 
by the direct application of fire to the retort of still. Tlie crude oil also is 
deposited in the still in charges, it. being generally impracticable to apply a 
continuous feed to a retort for petroleum where so high a degree of heat is used 
as is necessary to, raise the vapour against atmospheric pressure. In gonduct- 
ing the operation in this manner not only is the material to be distilled liable 
to burn on the sides of the retort, but a lafge amount of gas is evolvéd by this 
excess of heat, and imparts to the oil offensive odours, and increases its liability 
to explode ; and, furthermore, the process is not complete without deodorisation 
by the employment of acids and,alkalies after the products have passed from 
the still. The residuum is also,barned and greatly injured by the same excess 
cf heat. To obviate these difficulties is the object of the present inyention. 
By removing the pressure of the atmosphere, and applying the heat by steam 
(preferably superheated), all that is desired to evaporate of the lighter 
hydrocarbon oils is effected. without ineorporating with them deleterious 
gases or offensive odours; and, also, the residuum is reduced to a heavy gra- 
vity without burning or otherwise injuring the oleagin and valuable proper- 
ties of the same. 

837. C. ROZIERE, Paris, “ Agents suitable for cleansing, &c.”—Dated 2\st March, 
18 


process of printing with 
another printing or ether 

















This invention relates to the production of agents suitable for cleansing and 
such like purposes, ially for cl ing and r ing stains from textile or 
other fabrics, hides, and skins. The invention consists in preparing a solid 
product and a liquid product from extracts obta‘ned from the bark of quillaja 
wood or quillaja saponaria by boiling the same in water. The said extract is 
mixed With salts of soda, or other alkaline salts, wherein a dry product is to 
be obtained, and with alcohol when a liquid product is to be obtained. 

842. E. D. ELLtoT, Plymouth,’ Treating ‘animal charcoal iiséd in refining 
sugar.” —Dated 2\st March, \866. d ' 

This invention cons'sts in exhausting the bottom or lower parts of the cis- 
terns or vessels containing the animal charcoal -by means of air pamps, of 
other exhausting apparatus; hy this means streams of atmospheri¢ air are 
caused to: pass through and améngst the grains of! animal charcoal, and thus 
the removal of the mofsture aiid offensive matter is facilitated, and the animal 
charcoal partially dried." duet fn’ 
859. C. E. BROOMAN, Fleet-street, London, “ Transforming scraps or cuttings of 

Bessemer steel and other scraps “or cuttings of iron, puddled steel, and 
cast steel into ingots of cast steel."—A communication.— Dated 23rd March, 
1866. , 

The object of this invention fs to transform in cast steel scraps or cuttings of 
Bessemef cast steel, and all Kinds of iron, puddled steel, and cast steel, in order 
to revivify them. The invention consists in previously atid separately heating 
to redness the scraps of Bessemer cast steel, the pieces of steely iron and 
puddied steel, in then mélting them mM the presence of @ clear slag in a bath of 
steely or troop or ribandy (rabannée) cast iron without a crucible, that is to 
say, directly in a furnace either reverberatory or with a grate, but preferably 
heated by gas, by a special generator, and to very high temperature according 
to that knowfi as Siemens” metho’, for example. 

862. W. E. NEWTON, Chancery-lane, London, “ Treatment of the substances 
4 ih the purification of gas..—A -communication.—Dated 23rd March, 
1866, 





This invention has for its object, at a very slight expense, and in a very 
simple manner, not merely to renovate the purifying material used in the manu- 
facture of coal gas, which through continued use has become exhausted, and 
which material is formed either by the mixture of ‘a salt of oxide of iron with 
hydrate of lime 6r salt of lime, or prepared from oxide of iron alone (Lamming’s 
purifying mass), bat to make the same far more effective than it was at first. 
This object is. effected. by the conyersion pf the free sulphur which has accu- 
Mulated ‘in the purifying mass. after lengthened use into sulphuric,acid. The 
free sulphiw which the: purifying material extracts from the gas destroys its 
purifying power, but when the sulphur is removed therefrom. this power is 
Tenewed,.80- that the material may be used again and again. By the addition 
of metallic iron to the' purifying substance when it bas become completely 
Saturated with sulphur, the sulphur becomes converted into sulphuric acid and 
sulphate, which may be washed out) and removed from the purifying material. 
—WNot proceeded.with, : 4 ; 

863. Cv E, 8, The Grove, Southwark, and W. ANDERSON, ‘Brith, “ Treating 
waste” & for the dissipating or utilising of the same.’—Dated 23rd 
March; 1866. : 

The patentee claims discharging such liqaots on to burning fuel contained in 
an open space or closed furnace, in the manner described. 
£71. 5. BUCKINGHAM, Walworth, “ The application and use of a certain material 

to be..em, in admizture with india-rubber, oils, resins, or bituminous 
matters.” — 24th March, 1866. j . 

The invention consists in the application and use of the material called solid 

paraffin in admixture with india-rubber or resins or bituminoug matter cr 








O . geta' . 
proportions, Nat proceeded with, : Ssh ; 
896. W. A. LYTILE, General Post-ofice, London, the distitla- 

tion and rectification Vhodeeeen ah ehhin te ae beet 


March, 1866. ' ' 
In performing this invention the inventor refrigerates the oil vapours pro- 
duced by the coal or other retort of oll in & mauner similar to that-in which 


the steam is condensed in a condensing steamy engine, viz., by the admission 
of cold water into the teceivér or condenser of the retort or still, For this 
purpose he makes use of any desired retort or still, and to this he connects, by 
means of a pipe; a-receiver so constructed that a rose or other jet placed inside 
it at its top for the admission of cold water will be at such a distance from the 
bottonr receiver that the cold water will have a sufficient fall to admit 


oll, It is evident that by makint 
above-mentioned reseryoir, at differing 
levels, the oil and water can be drawn off separately.— Not proceeded with. 
899. W. T. COOPER, Oxford-street; London, “ Treatment for the cure of the 
disétise in the male sex.”—Dated 27th March, 1866. 

This invention consists in the application of astringents and sedatives for 
the cure of venereal disease by means of an unctuous vehicle so composed as 
to be slowly solvent, and .at ‘the same time devoid of any solid deposit when 

and absorbed, dispersed or evaporated.— Not proceeded with. 





Class. 9.-_ELECTRICITY. 

Including Electric, Magnetic, and‘ Electro-magnetie Apparatus, 

Electrical A pparatus, Galvanic Batteries, &c. é 
883. W. MOSBLEY, King-street, Covent-garden, London, ‘' Electrical indicator,” 
— Dated 24th March, 1866. : 

Thi¥ invention relates to an apparatus consisting of a bell, or a number of 
bells, and a series of numbered or figured plates, connected by suitable con- 
ducting wires with a galvanic battery. The electric current induced by this 
battery will at the same time cause one of the 


bells to ring, and to exhibit one of 
the figured plates, the number or figure on the said plate indicating from what 
locality the signal is transmitted.— Not proceeded with. 


885. W. MOSELEY, King-street, Covent-garden, London, Galvanic batteries.” — 
Dated 24th March, 1866. 

These improvements relate to a of gal or voltaic 
batteries wherein the exciting fluid can be separated from, or brought into 
contact with, the metallic plates or poles of the battery at pleasure, the action 
of the fluid upon the plates taking place only when the apparatus is being used. 
A great saving both in the fluid and plates is thereby effected, and the necessity 
of insulating the ducting wires to the extent usually required is obviated.— 
Not proceeded with. 

931. W. READ, Coventry, “ Electro-magnetic power engines.” — A communication. 
—Dated 3\st March, 1866. 

This thvention has reference to that description: of electro-magnetic power 
engines in which the continuous rotary motion of a spindle or shaft carrying a 
number of permanent or electro-magnets is effected by causing a series of fixed 
electro-magnets arranged round the movable ones to attract the latter in suc- 
cession, the electric current being made by a current breaker to pass from one 
fixed electro-magnet to the next one as the movable magnets pass from the 
one to the other. The present invention consists‘of an improved arrangement 
of such electro-magnetic engines wherein the poles of a series of horse-shoe 

it ; fixed on # revolving disc, are made to pass between and in 
close contiguity to the poles of a series of groups of fixed electro-magnets, 
while the electric currents passing through the coils of the latter are so acted 
upon by a eurrent breaker and of p construction that each 
electro-magnet is first made to attract one of the vevelving. magnets, then to 
repel it as it passes on to the next electro-magnet, after which the current of 
the first-named electro-magnet is entirely intercepted until the next revolving 
magnet arrives in close proximity to it. 
947. C. Fy CARLIER, Paris, Improvements in galvanic batteries, and in the 
mode of applying the same to electro-motive power and other engines.” —Dated 
3rd April, 1866. 

The ie claims, First, establishing carbon elements for galvanic 
batteries by mixing together and submitting to suitable pressure pulverised gas, 
carbon, graphite, or other suitable carbonaceous matter and n. Secondly, 

ism of 
















This invention cannot be described without reference to the’drawings.. 

gn CHANDLER, Salford, “ Screw keys or: spanners."—~ Dated 7th March; 
This invention oonsists in making each sorew-key or spanner 

parts, each of which is provided at each end with one jaw. The two mein 
Parts of the screw-key or spanner are moved laterally to inerease or reduce 
the space between the jaws by screws, eccentric studs, or other suitable agents 





The pateritee. Claims heating \a ture of cast. iron and -iron oxide) each 
being in a granulated or divided state, at a heat below the fusing :polnt,of the 
cinder, and then removing the mixtnre into another furnace (or it. mag be 
another part of the same furnace), where it is subjected to a heat which melts the 
cinder, and allows of the metal being collected together into puddle baljs. Also 
the lining of that part of living on recipr ing puddling furnaces which 
is exposed to the friction of the iron in the charge whilst working with blocks 
or forms cut or shaped from the minerals described. 


703. G. E. DONNISTHORPE, Leeds, “ Machinery cutting coal."—Dated 8th: 
- March, 1866. nt mf . 


ding to this i fon the pat ploys the roof or floor as a guide 
for the cutter. This he prefets to Go by mounting on the carriage (as he 
has heretofore practised) an air cylinder with a piston or-plunger in it, which, 
when air is admitted tothe cylinder, presees a roller or rollers. firmly avainst 
the roof, so as to steady the carriage between the'rails and roof; but in place 
of, as heretofore, moanting the eutting tus on the carriage, which runs 
on and is guided by the rails, the inventor fixes it to or connects it with the 
rising and falling piston or plunger, which ‘is constantly up towards 
the roofj as already explained. The cotting appatatus which the patenteo 
prefers to employ is an air cylinder and piston, giving a rectilinear motion to a 
cutter or cutters fixed to the piston rod. The same carriage may have two or 
more sets of cutting apparatus mounted upon it. 








704. S. F. SCHOONMAKER, eee ate cery-tane, London 
« and elevating machinery."—Dated 8th Match, 1866, 
This invention catmnot be described without refe to the ring 





705. J. TOMLINSON, Liverpool, * Indicating the quantities of liquids contained in 
casks and other vessels.” — Dated 8th March, 1866, 

This invention is carried out as follows :—Into each cask or vessel, at the 
bottem er lower part, the inventor connects a pipe, usually of very smal) size, 
and conveys the whole of these pipes any necessary distance to ong or Fn 
convenient places, where they terminate, each in a vertical, or nearly vertical, 
properly graduated glass tube or vessel ; or to each glass tube or vessel there is 
affixed or connected a scale divided in equal portions if the vessel communi+ 
cating therewith is of a regular form, or unequally divided if the veasel is of an 
irregular form. | All these tubes are brought close together into ‘a very small 
space, and are very neat. The. stock in a‘large establishment can, by the 
means described, be ascertained in a very short time, and the labour of dipping 
each vessel separately saved ; besides, as liquids always find their level, there 
cannot, when the gravitation is once properly made, be any incorrect indication 
—Not proceeded with. 

700. T) PRIDEAUX, Sheffield,“ Paddling and converting furnaces.” Deted 8th 
M 


According to this invention the puddling or converting furnace has at the 
back thereof a raised surface inclining upwards from the paft dsnally called the 
bridge, and extending along the bottom of what is ordinarily the flue leading 
from the furnace to the chimney... In the top of this flue are formed openings 
which are each furnished with a valve, and these openings and valves are for the 
purpose of allowing the introduction of the metal to be heated into the furnace, 
the valves being opened to admit of such introduction, and the blocks of metal 
being of any convenient form. When the blocks of metal are introduced into 
the furnace, their lower ends rest upon the inclined surface already mentioned, 
and the blast or current of heated air and gas proceeding from the furnace to 
the chimney acts upon such blocks, the metal being thus gradually melted, and, 
as liquified, runing down theinclined surface Into the puddling chamber, when 
it may be treated in the ordinary manner. The space of which the inclined 
surface forms the bottom thus constitutes what may be called a melting 





the mode described and illustrated of getting rid of the 
electro-magnets in electro-mptive power engines by providing the said electro- 
magnets, besides the helixes of the ordinary electric wire, with a few coils of 
an additional orsecondary helix in the manner set forth. Thirdly, the arrange- 
ment described and illustrated of an electro-motive power engine. Fourthly, 
the mode described and illustrated of affixing either electro or permanent 
magnets above revolving arbours, shafts, spindles, or other moving parts of 
machinery for the purpose of counteracting or annihilating either partly or in 
full the effects of friction exerted by the said moving parts on the bearings, 
steps, or similar parts. . 


Class 10.-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


1449. G. HASELTINE, Southampton-huildings, Chancery-lane, London, “ Metal 
Sor casks, tubs, &c"-——A communication — Dated 23rd May, 1866, 

The nature of this invention consists in forming hoops for casks, barrels, 
tubs, and other similarly constructed vessels from strips of iron or other suit- 
able metal, corrugated or creased Jengthwise, and afterwards turned or bent 
into hoops or bands of the required shape and size. ' 

680. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Machinery 
Sor making bolts, rivets, spikes, &c.”—A communication,— Dated 6th March, 


1866. 

Tiris invention cannot be deseribed without reference to the drawings. 

685, J.CHUBB, St Paul's Church-yard, London, ‘* Iron safes and strong roomis, * 
Dated oth March, 1866. 

For the purposes of this invention, in order to give greater strength to the 
framing which surrounds the door of an iron safe or strong room, and also for 
preventing the sides of an iron frame giving way if wedges or other instruments 
are forced in between the door and the frame, a tie bar or bars is or are used 
across the doorway internal of the safe or strong room, by which the sides are 
tied to each other. These tie bars may, in some cases, be fixed to the two sides 
of the safe or frame of the door, but generally they will be movable, in which 
eases the ends of the tie bars are formed with dovetails or enlargements, which 
fit into corresponding recesses at the sides of the frame of the door, and are 
retained in position at the back of the door when it is closed, Another part of 
the invention relates to the plating of safes and strong rooms. When tlie doors 
and sides, the tops and bottoms, and backs of iron safes are each made of two 
or more plates, one being of hard steel, these plates are fixed together by screws, 
the heads of which are on the inner surfaces, and the screws only enter into 
but do not come through to the outer surfaces. Rivets also may be employed in 
conjunction. with screws or otherwise for fixing the plates together. Another 
part of the inyention relates to the pivots or axes of the door of a safe or strong 
room, and the carriages or sockets in which the same are supported. In order 
that it may not be possible to wrench off the carriages or sockets from the door 
frame of which they form part by forcing the upper and lower carriaves apart 
by wedges or levers, or otherwise, the patentee makes the surfaces of the 
carriages inclined, so that any lever or instrument thus applied may slip off and 
not obtain any effected bearing and purchase, a further security is obtained by 
enlarging the axis so as to cover the faces of the carriages. me 
637. G. T. BOUSFIELD, Brixton, “ Machinery for making eyelets.”—A commu- 
nication.— Dated 6th March, 1866. 

This invention consists in forming the movable cutter or punch which cuts 
the disc or blank with a mould or matrix in its interior for moulding orshaping 
the exterior of the eyelet, and a céntral ctitting cavity for cutting out and 
receiving the end punching of the eyelet ; and in forming the cutting die which 
co-operates with the said punch, as described, with a central hub or core for 
moulding or shaping the interior of the eyelet, and a fixed punch. which is 
made to enter the central cutting cavity in the movable cutter or punch, for the 
purpose of punching the end from the eyelet after it is completely formed. The 
said invention also relates to the mode of constructing and i 


ber. ‘When a sufficient supply of metal is for the time being deposited in 
the puddling chamber, the passage hetween the latter and the melting chamber 
is closed by plugging with clay,'or Other’ sditable means, but in order that the 
action of the blast upon the metal in the melting Gyamber’ miay not be tuter- 
rupted, when the puddling chamber bas received a sufficient quantity forshe 
next operation, two, puddling chambers may be afranged in connection with 
one melting‘chamber, the melted metal being allowed to pass into one, while 
that in the other is balied or otherwise heated. And in order'to expose 
the metal in the melting chamber for a longer or shorter period of time, as may 
be desirable, to the action of the blast, the inclined surface down which it passcs 
into the puddling chamber may be provided with cross bars, or-other suitable 
contrivances, for ‘retarding, in a greater or Jess degree, the passage of the 
melted metal from the melting chamber. By these arrangements. the blast or 
current of heated air and gas is brought more directly into contact with the 
metal than’ in the ordinary arrangement, the effect of the blast Deir thus 
. ‘The front part of the furnace is entirely closed, and the fire js gup- 
plied with the air necessary to maintain combustion throtigh the medium of an 
air chamber or flue formed in the upper portion of the furnace, this chamber 
or flue receiving air from the external atmosphere through am opening -jn the 
top of the chamber or flue, and such air passing in a heated state down suitable 
channels or passages leading from such chamber or flue to the fire-place. 


701. W. ATKINSON, Northampton, “ Apparatus employed in casting in metals 
and other materials, &c."— Dated 8th March, 1866. 

This invention has for its object to facilitate and simplify ‘the process of 
forming those patterns fur casting in metals and other materials which have 
hitherto been formed of a separate plate or block to which the pattern to be 
cast has been secured. The improvements consist in dispensing with the pre- 
liminary process of preparing a separate plate by casting it in one piece with 
the pattern.— Not proceeded with. 


706. S.S. BROWN, Runcorn, Cheshire, “ Gas burners,” Dated 8th March, 1866. 
According to this invention the openings for the escape of the gas are the 
same in form as the slits or union jets which produce, the flames known as the 
bat’s-wing and fish-tail, or they are of such other form as shall, when taken 
singly, produce an expanded flat thin flame. Two or more of these expanied 
flat thin flame-inducing openings are placed in such ‘proximity to each other 
that, although the flames—-which have their flat, sides parallel, or nearly 
80, to each other—are separate and distinct close to the openings, still, at a 
greater or less distance therefrom, as may be desired, they impinge ou each 
other and unite to form one bright flame. By burners of this kind more light 
is obtained from a given quantity of gas than can be obtained from burners as 
ordinarily constructed and used.—Not proceeded with. ‘ 


707. J. HuNtT, Porthlevan, Cornwall, “ Mechanism for washing and separating 
ores.” — Dated 8th March, 1866. 

This invention has reference to 4 former patent, dated 16th wuiy, 1852 (No. 
14226), according to which invention the patentee provides a “ ing box * 
for forcing water or other liqaid, and a “washing chamber” into which the 
water is forced by means of the said “ forcing box;" also a compartment hy 
which the water is supplied to the *‘forcing box,” thence to’ the “ washing 
chamber,” and through a sieve or separating plate. Now the present Invention 
has for its object the more effectaal separation of ores of all kinds, as well as all 
other mineral matter, from the matrix, and from each other. When differing 
sufficiently in specific gravities, he adopts the following improved arrangements 
of the mechanism, namely—the said “‘ washing chamber,” in which the ore is 
washed and separated he divides into two or more divisions; each of such 
divisions is to be supplied with water by suitable passages for that parpose 
proceeding from the * furcing box” or boxes aforesaid. The size of the said 
passages is to be proportioned to the quantity of water required in each division. 
He considers it preferable to construct the * forcing box,” and the chamber in 
which it works, of a length p rtioned to that of the washing chambers, with 
the view to afford the bottom of the perforated plate or sieve aforesaid, 








clearer for cleaning or removing the completed eyelet from the.die or mould. 
And the fuvention also consists in the use of a number, say two or more, of 
small rods or punches that enter the die from the rear in such a manner as to 
strike against the expanded edge or flange of the eyelet and eject it from the 
die slowly and without injury. —Not proceeded with, 


the ore to be operated upon is supplied. To prevent (as regards the 
water passages as above mentioned) the backward action of the water, and to 
insure the suspension of the “ orey ” matter on the perforated plate er sieve, he 
uses arrangements for supplying the water, and otherwise, whieh are set 
forthin the specification of the furmer pxtent hereinbefore referred to, and 
os as the ” passes from the hopper or feeder to the discharging point of 
the hi t is d and d i 





689. A. STODDART, Brook-street, Kennington-road, ‘* Apparatus to be employed 
ae oy ean sae 7th March, 1866, 

In performing this invention the effect is obtained of a living person or other 
object being suspended in the air without any means of rt being visible 
‘to the spectators. ‘This effect is by employing a pillar or column, the 
luwer end of which, as usually arranged, rests upon the tioor of stage, or is 
otherwise suitably secured. The pillar or column is constructed of an angular 
form, the several surfaces thereof’ being ‘made of polished metal or other 


polished and reflecting material or materials, which will admit of the angles 





formed by the intersection of the planes or surfaces of the pillar or column con- 
stituting sharp edges. he pillar or column is so placed that one of the angles ! 
thereof shall be presented towards the speetators. The result of this arrange- 
ment is, that if the draperies or other ohjects with which the stage'is furnished j 
are so arranged that the portions thereof reflected polished 


on the faces or 


, Pp 1 in its division of the washing 
chamber, according to its specific gravity, from which it can be removed by 
the doorway or aperture provided for that division. At that portion of thé 
perforated plate of sieve nearest the hopper, at the length of the first division of 
the washing chamber, he places across the sieve or plate a piece of thin iron, or 
other such like material, so as io form a low partition, which thus divides the 
bottoms of ores placed on the sieve or plate (the height of such bottoms tole 
a little less than the height of the partition atoresaid), the ores forming the 
bottom being too large to pass through the sieve or perfurated plate will, to a 
great extent, prevent anything but clean ore passing through, and the same 
will apply to the ores of less specific gravity, care being taken that the ore 
which forms the bottom for each division be not of a greater specific gravity 
than that-which it is desired should pass through the plate or sieve into the 
receiving division below. 
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Nov. 9, 1866. 





709. J. A. and A NORMAN, Margaret-street, Cavendish-square, London, 
“ Pen and holders or cases.” — Dated 8th March, 1866. 
This invention cannot be described without reference to the drawings. 


711. A. and J. TROTMAN, and T. J. COLE, Camberwell-road, “ Hair pins.”"— 
Dated 8th March, 1866. 

This invention relates to hair pins with a loop head, and consists in winding 

a small wire helically round the wire of the pin forming the loop or head, where 
it is fixed, which imparts to the limbs of the hair-pin a much stronger tendency 
to spring open, and so hold itself more firmly in the hair; the head has further a 

tal appearance, and affords a better hold in ‘placing or withdrawinz 

the pins. Hair also enters the loops between the limbs, and is held firmly 
therein by the coiled wire.—Not proceeded with. 

713. W. H. FLETCHER, Stockwell, “ Washing machine.” —Dated 9th March, 1866. 

This invention consists in the use of a hollow cylindrical, mae, or other 
shaped box, in which is a corresponding circular or other shaped brush. The 
diameter of the brush is such that sufficient room intervenes between the brush 
and the inside of the box to contain the articles to be washed. The brush is 
mounted on a suitable spindle, and is furnished with a crank or handle for the 
purpose of being turned. By means of toothed wheels motion in a reverse 
direction from the brash is communicated to the box, which revolves on the 
spindle carrying the brush. An aperture closed by a lid is placed on one side 
of the box for placing or removing the articles to be washed. The whole is 
mounted on a suitable and convenient frame. 

716. T. PATTISON and J. BOOTH, Redditch, Manchester, *‘ Metallic pistons.” — 
Dated 9th March, 1866. 

This invention consists in the use and application of a peculiarly constructed 
ring or rings, which is or are formed so as to become elastic and slightly com- 
pressible, and from its or their peculiar form, and being compressed, such rings 
have a constant tendency to press outwards against the internal sur/ace of the 
cylinder, and thus a steam-tight contact is effected between the surfaces. 
These rings are to be cut or made froma ring of metal or wood of somewhat 
larger diameter than the interior of the cylinder, so that when formed into an 
elastic rinz, and compressed, it will expand against the surface of the cylinder. 
— Not proceeded with. 

717. T. B. MOXON, Stockport, Cheshire, “ Safes."—Dated 9th March, 1866. 

This invention con-ists in arranging and confining within the interior of the 
safe, or other convenient place, an electric battery, from one of the poles of 
which an insulated wire is 1 d to any i or desired place; this 
wire is caused to take a winding or serpentine course along and throughout the 
sides of the interior of the safe, forming thereby a cage, which may be imbedded 
for insulation in suitable cement or gutta percha. From the opposite hole of 
the battery another wire is conducted, so as to form a connection with the 








neers cat San te apie aes ty Oe ees es 
same; also the ornamentation of the above 


Hi 
Sue tha anens to outs he aed eatn part of an article either by means 
of a force pump, or by the force of its own gravity. 
743. H. A. BONNEVILLE, Porchester- » Bayswater, “ Funnels."—A com- 
munication.— Dated 12th March, 1866. 

This invention cannot be described without reference to the drawings.—Not 

744. T. A. MATHIESON, Glasgow, ‘‘ Holding devices for boring tools.”—A com- 
munication — Dated 12th March, 1866. 

This invention cannot be described without refe to the drawi 

749. A. V. NEWTON, Chancery-lane, London, ‘* Construction of “gravitating 
level.” —A communication.— Dated 12th March, 1866. 

The object of this invention is to construct an instrument that will serve 
both as a level and te the perpendicularity of surfaces. The instrument 
consists of a metal frame having its base wrought to a true plane, and carrying 
in a segmetal recess a cylindrical case or indicator box. This case is mounted 
vertically on swivel pins projecting into the segmental access of the frame, so 
that it is free to swing to maintain a vertical tion. Fixed in the cylindrical 
case and concentric therewith is a wooden cylinder which carries a dial a 
into 360 deg., and in front of this dial is mounted a pendulous index hand, th: 
upper end of which is bent at right angles so as to overlie the edge of the 
wooden cylinder. The pendulum is mounted on a centre pin, which is stepped 
into the head of a central screw fixed in the cylinder, and into a glass 
cylindrical case. In the upper side of this case a hole (covered in with glass) 
is made with its centre in a plane which passes through the centre of the 
cylindrical case at right angles to the base plane of the frame.; This hole is for 
the purpose of inspecting the bent end of the pendulum, and ascertaining its 
position with regard to the centres. The instrument will serve the purpose 
of a spirit or waiter level, and indicate the horizontality of surfaces with the 
utmost accuracy, by placing the instrument upon its base upon the object the 

or hor lity of the surface of whieh is to be determined. If the 
bent end of the level index hand occupies a central position in relation to the 
circular hole the surface will be horizontal. If the level index does not pass 
through the centre of the circle, the degree of deviation, or the angle which the 











aforesaid wire, in order that, when the safe door is closed, the electric current 
between the poles of the battery is complete, and in such condition the current | 
will suspend a magnet arranged in any position or place upon the conducting | 
wire; but should the wire be severed or disconnected, and the electric current | 
broken, the said magnet is no longer held in suspension. but is caused to drop 
into the end of a lever, which, by the weight of such magnet, immediately | 
sets in motion an alarm, thereby giving notice that an attempt has been made 
to open the safe. The interstices of the wire-cage within the interior of the 
safe are sufficiently small to preclude the possibility of any instrument being | 
inserted without destroying the electric current.— Not proceeded with. | 
719. E. T. Hvoanes, Chancery-lane, London, * Pumps.” A communication.— | 
Dated 9th March, 1866. 
This invention cannot be described without ref to the d ings. 
720. E. T. HUGHES, Chancery lane, London, ** Weighing scales.” A communica- | 





tion.— Dated 9th March, 1366. 

This invention cannot be described without reference to the drawings. 

723. H. T. HUMPHREYS, Westbourne-park-road, London, “ Reflecting optical | 
instruments.” — Dated 9th March, 1466. 

This invention cannot be described without reference to the drawings. 

724. J. MARR, Glasgow, ** Muchines used for lithographic printing.”—Dated 9th 
March, 1866. 

The main feature of this invention consists in the use of a cylindrical in 
place of a flat surface, on which the transfer is laid. —Not proceeded with. 

727. A. V. NEWTON, Chancery-lane, London, “ Melting of iron.”—A communica- 
tion.—Dated 9th March, 1866. 

The patentee claims melting iron chips, shavings, or turnings, and other fine 
particles of metallic iron, in a furnace, and preventing them from being burnt | 
and blown away by mixing them with earth or clay and water, substantia'ly | 
as described. 

730. T. WALLWORK, Newton Heath, Lancashire, “‘ Apparatus for computing or 
reckoning quantities and amounts,”—Dated loth March, 1866. 

This invention is designed for the purpose of indicating and showing the 
products arising from the mu'tiplication of any two sets of numerals together | 
for which the tables and instrument may be arranged. The apparatus consists | 
of a disc enclosed between two outer plates, and mounted on a central shaft or 
axis, at each end of which a finger or pointer and a handle are secured, by 
which the fingers are turned to point to any multiplying numerals, and which 
also turns the internal discs. In the outer plates are two slots, made from the 
periphery towards the centre, down one side oi each of which slots are made 
in multiplicands or pumbers to be multiplied, and round the outer edge of each 
of these plates the multipliers are arranged. On both faces of the internal 
dise columns of numerals are marked, which have been previously calculated 
and ascertained, and which represent the product of multiplication between 
the numerals on the edge of the plates or multipliers and the numerals down 
the slots or multiplicands; thus when one of the pointers is turned to any 
multiplier on the edge of the plate the disc is also turned, and the product 
appears through the slot opposite to the multiplicand on the side of the slot. 
This ion and arrang of apparatus may be mounted on a ver- 
tical spindle, so as to turn round to read both sides; and a series of dials and 
plates may be arranged behind each other, and adapted and calculated for 
weights, measures, money, interest, or other tables, and where a series are 
employed, each apparatus may be made tv fall into a horizontal position to 
clear the others, so that both sides may be legible by supporting the spindles on 
pivots and making a slot in the framing. 


733. W.C. and E. Myers, Millbank-row, Westminster, “ Construction of meters 
or apparatus for measuring water or other Auids.”—Dated \0th March, 
1866. 

This invention relates to improvements in the arrangement and con- 
struction of meters or apparatus for measuring water or other fluid, 
wherein a drum or cylinder (hereinafter called the eccentric drum), fur- 
nished with hinged flaps or valves, is arranged to revolve in a vertical position 
eccentrically within a drum case or chamber, to which arrangement, however, 
in itself the inventors make no claim. According to one part of these improve- 
ments in meters of this construction they arrange the inlet and outlet passages | 





, 764. J. VARLEY, 


surface makes with the horizon, can be readily detected by looking at the face 

of the dial, where the hand will mark the number of degrees of the angle.—Not 

| proceeded with. 

750. G. H. SMITH, St. Paul's Church-yard, London, ‘‘ Manufacture or prepara- 
tions of substances and materials for polishing metallic and other surfaces.” 
—Dated 13th March, 1866, 

This invention relates to the application of the titanif iron ore to the 
purposes of polishing -metallic and other surfaces. For these purposes the 
titaniferous iron sand is attached to paper, cloth, leather, or any other suitable 
material or substance by means of glue, gum, or any other adhesive substance 
or substances calculated to retain the iron sand in the state of a thin layer 
thereon.— Not proceeded with. 

754. J. JESSOP and W. WARBURTON, Bradford, “ Doors or covers of safes, 
strong rooms, and other receptacles of property.”—Dated 13th March, 1866. 

The object of these improvements is to prevent or render difficult the intro- 
duction of wedges, chisels, or other such means for the forcible opening of the 
doors or covers of safes, strong rooms, and other receptacles of property. For 

this purpose, in place of the edge or that surface of such door or cover which 

closed into or upon the frame thereof being formed straight, or of a series of 
straight lines simply fitting close into one another, as is the usual manner, the 
| patentees form the edge around the door or cover and the surrounding frame 
thereof with a series of short corrugations, serrations, or teeth, those of the 
door or cover fitting closely into those of the surrounding frame. 

762. M. LOWENSTEIN, Birmingham, “ Bracelets.”—Dated 14th March, 1866. 

This invention consists of certain improvements in bracelets and fastenings 
for bracelets by means of which a lady may readily place a bracelet upon the 
arm or remove it therefi without i The inventor makes the 
bracelet, by preference, in three parts, one part constituting one half of the 
bracelet, and the other two parts or quarters the other half. The last-described 
two parts or quarters are hinged or jointed to the other half part ; the inventor 
calls the quarter parts the movable parts. By opening the two movable parts 
on their joints, the bracelet may be placed upon the arm, and by closing the 
said movable parts, and connecting their ends by a spring catch fastening, the 
bracelet is secured to the arm.— Not proceeded with. 

763. J. F. BELLEVILLE, Paris, “ Construction and arrangement of springs,"’"— 
Dated \4th March, 1866. 

This invention consists in constructing steel and other springs of the form of 
hollow truncated cones, open at both ends, and in arranging such springs in 
couples in such manner that the edges of their bases rest upun each other, in 
which position they are held by means of a central bolt fitting easily into the 
holes at the small diameters of the truncated cones. Such pieces of truncated 
cones may either be used singly, or two or more such pairs may be placed one 
above the other upon the central bolt, so as to obtain any required amount of 
elasticity. Such elastic action of the spring is obtained by exerting the pres- 
sure upon the small diameters of each pair of truncated cones, whereby they 
will be flattened down more or less, the degree of conicity being such that 
they will eventually, if the pressure be sufficiently powerful, assume the form 
of two discs resting with their entire surface upon each other, in which 
position the double spring assumes the form of a block of metal, offering very 
great resistance to further deflection. It will be seen that the advantages of 
this form of spring are, First, that, in its action no friction has to be overcome, 
inasmuch as the outer expanding edges of the truncated cones rest upon and 
expand with each other, and, Secondly, that, owing to the before described 








| arrangement whereby each spring of one pair is made to rest with its entire 
| surface upon the other one, ifa certain pressure be put upon it, the springs 


canuot be deteriorated by deflecting them beyond their elastic limits. 
rfield-road, Plumstead, ** Impr ts in drill and other 








braces.” — Dated 14th March, 1866. 
This invention consists in the application of mechanism to the brace whereby 


| 
the motion communicated to the drill or other boring instrument, shall be 


multiplied or reduced from the motion of rotation produced by the hand of the 
operator on the brace.—WNot proceeded with. 
765. W. CLARK, Chancery-lane, London, ** Apparatus for ironing and finishing 
linen and other fabrics.” —A communication.— Dated 14th March, 1866. 
This ion cannot be described witnout reference to the drawings. 





in combination with a divided chamber formed below the measuring ch 
in which the eccentric drum and valvular flaps revolve. The bottom of the 
measuring chamber is pierced with a series of orifices communicating with 
the inlet and outlet passages below ; and the inlet passages to the measuring 
chamber are so arranged that directly one of the flaps or valves of the eccen- 
tric drum has passed the valvular flap fixed between the outer circumference 
of the drum case, the water or other fluid at once commences to flow up into 
the space as it is formed by the opening of the flap between the revolving val- 
vular flap and the drum case, and as the valvular fap opens outwards from 
the drum, other inlet passages are exposed, for the admission of the water to 
the measuring chamber thus formed. When the space between two of such 
revolving valvular flaps has attained its extreme capacity the hindmost flap 
will have passed the last orifice from the inlet passage, and the outlet orifices 
will, in succession, become open for the discharge of such measured quantity 


-of water from the eccentric space between the two flaps, and so on in succession 


as each flap revolves. Each valvular flap is fo-med with an elastic expansion 

surface or valve, to compensate for the variation in the capacity of the eccen- 

tric measuring space as the flaps revolve towards the discharge orifices. In 
fluid meters of this construction the inventors prefer to employ an eccentric 

drum, furnished with at least four hinged valvular flaps or valves; but a 

larger number of such hinged flaps may be employed for meters of large capa- 

city. Another part of the improvement consists in the mode of lubricating | 
the axis of the revolving eccentric drum previously reterred to.—Not proceeded 
with, 

735. W. E. GEDGE, Southampton-buildings, Chancery -lane, London, “ An im- 
proved manufacture of studs, buttons, ornamental plates, and | 
articles used in saddlery and harness, upholstery, military equipments, 
clothing, and for other purposes."—A communication,— Dated 10th March, 
186. 

This —. cannot be described without seft to the drawings.— Not 





737. R. A. Boyp, Duke-street, Southwark, “Cooling bacon-curing rooms.”— 
Dated 10th March, 1866. 

This invention consists in causing atmospheric air to enter a bacon-curing 
room or chamber through pipes or narrow passages cooled by ice or freezing 
mixtures, by which the air is cooled. The atmospheric air is constantly 
removed from the upper part of the bacon-curing room or chamber by a fan, or | 
other suitable exhausting apparatus, and forced through the cooling apparatus | 
again into the curing room or chamber, and to ensure sufficient ventilation 
fresh atmospheric air is introduced, as may be required, whilst part of the air 
previously in the room or chamber is allowed to escape. 

739. C. HUNTLEY, a wick, London, “ Cricket balls, racket, tennis, and 
foot balls.” —Dated 10th March, 1366 1366. 

According to this invention the inventor sews or stitches the leather cover or 
shell of the ball with cat-gut, and renders the ball waterproof by the application 
of a cover or lining of inuia-rubber, vulcanised or not. The foundation of the 
cricket ball consists of cork and worsted, with or without feathers, and, if 
desired, a small quantity of solution of gutta-percha or india-rubber or gum to 
give the balls a good action in the field.—Not proceeded with. 

740. P. H. ASHBERRY, Sheffield, “Machinery for the manufacture of articles 
usually made in Britannia metal, pewter, &c.”— Dated \0th March, 1866. 

This invention relates to certain improvements i in the manufacture of articles 

usually made in Britannia metal or pewter, by which means harder allcy o¢ 


768. R. GUTTERIDGE, Leicester, “‘ Sewing machines."—Dated 14th March 


1866. 

This invention consists in the employment of a vibrating foot formed in one 
piece, intended to be applied, more particularly, to the ordinary Singer 
machine, but applicable to any shuttle machine, to enable it to do readily and 
well all kinds of work, and on leather to do tlowering as efficiently as any 
other machine. This the inventor proposes to effect by simply making the 
ordinary foot of the Singer machine soy a vibrating one. The upper free end 
of the foot is | ll a bent arm carrying a jam-nut and 
headed vertical screw, parallel with tue side of the foot ; this screw, by being 
raised or lowered, throws the foot in and out of gear with the ordinary cam that 
drives it, which is always in the machine.—WNot proceeded with. 

770. R. MORTON, Stockton-upon-Tees, Durham. “ Machinery for Wii 
underneath the beds of rivers or watercourses.” — Dated 15th March, 1866. 

This invention consists in the application of hydraulic power to force a 
tubular shield horizontally through the soft mud or sand at the bottom of 
rivers or watercourses without interruption to the navigation thereof.—Not 
proceeded with, 

772. 0. C. EVANS, Stanley-road, Ball’s Pond-road, Islington, “ Digging ma- 

chinery.” — Dated \5th March, 1866. 
This invention cannot be described without reference to the drawings.—Not 
d with. 

783. W. C. FULLER, Jronmonger- —_ London, and J. MARGBTTS, Aske-street, 
Hoxton, “ Certain parts of the apparatus connected with the game of 
cricket.” —Dated \6th March, \866. 

* This invention consists in a new base plate for the wicket, which may be 

formed of brass, zinc, or other suitable metal, of an oblong form, with rounded 

ends, and into which base plates are inserted at proper intervals three sunken 








| rings or collars of vulcanised india-rubber designed to receive the stumps of 


the wicket, instead of driving them, as at present, into the ground. The base 


| | plate may also be made wholly of india-rubber moulded into a suitable form. 


| ‘The base plate (with its india-rubber sockets) islet into the ground and securely 
fixed by two or more pins of suitable length, and when so fixed it need not be 
removed through the whole game, or many games.— Not proceeded with. 
786. T. MANOCK, Acton, near Nantwich, ** Apparatus to be employed in the 
manufacture of cheese.”— Dated \6th March, 1866. 
To the top or sides of a vessel of any desired shave, but preferably with 
gone sides, the inventor connects or attaches a frame shaped or constructed 
to support a shaft free to be rotated on its axis by a lever or handle, say two 
handles, similar to winch handles. On the said shaft there is a barrel to carry 
a chain, the loose end whereof downwards into the tub or ae —_ is 
coupled to a false bottom perforated, or with an opening or openings there: 
which fits close to the bottom and sides of the tub or vessel, so that Gears a 
very small quantity, of the milk shall pass between such false bottom and the 
veal betseun The milk to be made into — is poured into the tub or vessel 
over the false bottom. After coagulation and breaking up, and the removal of 
the major part of the whey, the inventor turns the handles and the shaft to 
wind the chain on the barrel, thereby raising the false bottom and the curd 
thereon ; and at the same time he allows any whey that will pass away by its 
own gravity to fall through the said false bottom. After the curd has been 
raised to the desired position it is collected into a curd cloth in the usual way 
and placed in the false bottom. The said false bottom is then raised, and the 





curd in the cloth subjected to pressure between it and a plate or piece con- 
nected to or part of the frame above mentioned, and thereby a further portion 
whey is removed.—Not proceeded with. 
787. T. J. READER, Cullum-street, Fenchurch-street, London, “ Force pumps.”— 
Dated 16th March, 1866. 
This invention cannot be described without reference to the drawings. 
788. A. PILLING, Blackburn, “ Sewing machines.”— Dated \6th March, 1866. 
The patentee claims First, the combining, in the two different ways 


= is pulling in the stitch, the thread from the take-up is perfectly parallel with 
the needle, that no more thread shall pass the thread-eye of the take-up 

than is necessary for the formation of a stitch, and in this manner the friction 

on the thread is greatly reduced. 

791. H. B. BARLOW, Manchester, “ Construction of fans or blowers.”—A com- 
munication.—Dated Vith March, 1866. 

The objects of this invention are to obtain an effective draught and a uniform 
current of air, and these results are obtained by certain improvements in the 
shape and position of the wings of the fan, and their mode of attachment to a 
centre disc fixed to the axle, the whole revolving in a suitable case with a 
spout or chute. The wings of the fan or blower taper towards their and 
they are fixed tangentially to the centre disc, which is solid, and is sharp at the 
periphery ; the shape and position of the wings and disc prevent the counter 
currents of air, which are unavoidable in fans of the usual construction. The 
current of air discharged by the fan through the spout or chute may be deflected 
at pleasure by means of an adjustable valve board applied to the spout or 
chute; and by properly proportioning the shape of the wings to the 
size of the spout or chute an equal pressure of air is maintained in all parts of 
the escaping current, which is highly desirable when the fan is used for clean- 
ing grain for seed and for other purposes.—Not proceeded with. 

792. p Tessa and G. KEIGHLEY, Burnley, “ Safes."—Dated \ith March, 


This invention consists in making safes of wrought iron or steel plates, which 
are rolled, bent, or shaped into a cylindrical, elliptical, or spherical form. 

795. a Dowgate-hill, London, “ Shears and scissors.”—Dated lith 
5 . 

This invention consists in attaching the handle of scissors and shears to one 
blade only, and placing it over and above it. The bottom blade lies on the 
table, board, or bench, and the upper blade is raised by a spring. This spring 
is made, by preference, circular or asa spiral, and is placed, for convenience, 
in the boss, where the blades are jointed together, but any other arrangement 
by spring may be employed. Stops are placed in the said boss to regulate the 
amount of opening and shutting of the blades. When in use the operator 
applies his hand to the handle on the top of the upper blade, and can main- 
tain the shears on the cut by placing the bottom blade at such an angle as to 
resist the force which effects the cutting, while he can work the shears to any 
line or curve at will. 

796. F.C. BAKEWELL, Hampstead, ‘* Machinery for rolling and straightening 
cylindrical metallic rods and tubes.”—A communication.—Dated \7th March, 


The patentee claims, First, the application and use of a pair of rollers caused 
to revolve in the same di without hi each one having a groove 
or grooves of the shape of an arc of a circle, in combination with a guide box, 
or equivalent device for guiding the rods or tubes to be rolled, placed at such 
an angle as will give a rectilinear bearing surface on each roller for the purpose 
of rolling and straightening cylindrical metallic rods, bars, or tubes, substan- 
tially as set forth. Secondly, the method, substantially as described, of giving 
a twist to the grain of cylindrical rods or bars of iron or steel while being 
rolled. Thirdly, the compression of metallic rods or bars between parallel 
revolving bearing surfaces of greater than the tangential bearing 
surfaces, by causing them to pass between grooved cylindrical rollers at an 
angle other than a right angle to their axial plane, as described. 

799. F. ee. stg Regis, Dorset, ** Safes or receptacles for containing and 

securing valuable property. "Dated 17th March, 1866. 

This invention consists in constructing such safes by preference cylindrical, 
or otherwise circular in form, with a circular opening or mouth capable of 
being closed by means of a corresponding circular disc or cover of suitable 
strength fitting into and flush with the mouth, and supported therein against 
or upon a ring or collar formed with or attached to the safe, and made, by pre- 
ferenee, with one or more * set-offs” or depressions which the cover is corre- 
spondingly formed to fit. Formed with or securely attached to the under side 
of the cover are three or any other convenient number of lugs or ears, which, 
in closing the safe, pass h corresponding spaces formed in the ring or 
collar, but, upon the cover being supsequently partially revolved, pass beneath 
the solid portions of the ring or collar, and thus (while they remain in this 
position) prevent the removal of the cover from the safe. The cover may be 
revolved to the extent necessary for either locking or removal (and which is 
limited by suitable stops) by one or more studs or handles fitting into the key- 
hole or keyholes of the cover, or by any other convenient or suitable means ; 
the lock or locks are attached to the under side of the cover, and are so 
arranged, by means of a guard plate or plates beneath the cover, as that the 
key or keys, after being passed through the cover, must be turned partly round 
before being passed into the locks or lock, each such guard plate or plates 
being provided with suitable wards for preventing the passage of instruments 
for picking the locks. The guard plate or plates before mentioned is or are 
farther sloped away at either side of the keyhole or keyholes, which latter 
passes or pass completely through the lock, so that in the event of gunpowder 
being poured in through the outer keyhole or keyholes, for the purpose of 
destroying the lock or locks, it will either be diverted by the plate or plates, 
or otherwise will pass down through the lock into the body of the safe. 


801. C. W. STANDISH, Clapham, “ Stoppering bottles."—Dated 17th March, 
1 


866. 

This invention relates to certain improvements in stoppering or closing 
bottles of every description by means of a self-acting stopper. The inventor 
proposes to construct an opening of flat metal, the open ends being connected 
by a threaded pin or screw, with a thumb-piece set thereon, in order that such 
ring may be opened or closed to fit varying sizes of necks or flanges of bottles. 
Attached to the side of the ring is a curvilinear spring extending over the ring 
to the centre, where it is fastened to an india-rubber disc, which is thus pressed 
upon the orifice 6r mouth of the bottle, closing the same effectually.—Not pro- 
ceeded with. 





802. N. THOMPSON, Abbey-gardens, St. John’s-wood, ‘‘ Manufacture of boxes.” — 
Dated \7th March, 1866. 

For the p of this wey cylinders of wood are used, which are 
produced in the manner described in a p' filed by the 
inventor on the 3rd March last (No. 654); and the present seen consists 
in applying metal bottoms thereto, and metal tops to the covers or lids, which 
are made of cylinders of wood in a like manner to the bottom portion of the 
boxes. This mode of applying metal tops and bottoms to boxes may be 
applied when the boxes are made of paper or pasteboard. The tops 
bottoms of wood boxes, and of paper or boxes, are made in the 
following manner:—Thin sheet metal disca are used, usually tin-plate, ee 
other sheet metal may be employed ; these discs are raised at the edges, and 
they are placed in the end of a cylinder of wood, or of paper or pasteboard, so 
as to fit somewhat easily; and then, in order to fix the metal securely to the 





or lid fits tightly within it. The interior die or mandril fits the interior of 
the box or lid. By this means, when the raised metal is drawn through the 
die, the metal ae and become imbedded in the box or 
lid, and will be the wood or paper where the raised metal em- 
braces it being, neon macnn 

, “ Construction of brushes for polishing 


805. J. HIGGINBOTTOM, M 
re the are of paper hangings.” —Dated 19th March, 
1866. 


This invention consists in substituting metal wires or wire cards for the 
bristles hitherto employed in the manufacture of the brushes named in the title 
proceeded with. 


of the invention.— Not 
807. E. BEACHER and J. GILLOT, Chapeltown, near near Sheffield, “* Machinery for 
mining and minerals, stone, &c.”—Dated 19th March, 1866. 

In performing this invention the patentees employ one, two, or more cylin- 
ders (by preference three or four), with pistons actuated by compressed air, 
steam, gas, or other elastic fluid. The pistons carry crossheads moving in 
slides or Ne ee an ae to pony mye tae og ee te 
tools to each crosshead. = ® crossheads of various 





are, by preference, of 
ngth of the iatee P gg The 1 r power imparted 
by the compressed gas, or other elastic fluid, is regulated by the 
of the valves or taps to suit the stroke, according as it is required to be 


the same 
forward by handlabour. The sliding frames are then connected together with 
gearing so as to allow the under or main frame to be turned round upon # 


| centre, by means of a pinion and quadrant, to bring the cutters out of the cut 


or groove for the purpose of changing them, or for removal from place to place. 


tite 











. 


THE ENGINEER. 








814. A. A. CROLL, Coleman-street, London, “ Arranging 
the reception of gas, water, and other ace aan ape cg 
wire. me Dated \9th March. 1866. 

According to these Fog ogpneenen the DF ong employs peculiarly formed 
conduits or channels for the reception of the various gas, ie By or other 
mains, pneumatic despatch or other tubes, and also telegraph wires. 
conduits or channels are, by preference, formed of metal, supported on columns 
or piers above the surface of the ground, and along the centre of the road or 

perf or they may be applied under the footway. They have covers to 
i formed in sections connected by ee ee aes 





rate access to the parts enclosed. Pp 
or outlets at intervals with 

chambers, to ascertain whether any escape has by a an to the fluids in the 
respective tubes. 


816. H. KING, Chester-place, Kennington-road, “ Cofferdams.” — 
March, 1866. 


The objects of this invention are the construction of coffer-dams of great 
strength, and to effect a saving in the present mode of construction the inven- 
tion, among other features, comprises following :—The First improvement 
consists in driving a single row of piles diagonally to the angle of 30 deg., or 
any other angle which, in practice, may be found most suitable. The Second 
improvement consists in covering the diagonal piles on the outside, that is, the 
side facing the water—with sheets of zinc, lead, or copper, or any other suit- 
able metal for making it impervious to water; but in practice the patentee pre- 
fers lead. as itis cheaper and more durable. A sufficient length of these sheets 
of zine, lead, or copper may be fastened at the joints by soldering in the usual 
way, or by ‘clip joints, with vulcanised india-rubber inserted between, and a 

wood fillet covering the said clip joints, well spiked to the diagonal piles. 
The Third improvement consists in dredging outside the diagonal piles to a 
sufficient depth and width, as in practice may be found neceseary, and filling 
the same with well pounded clay. The bottoms of the sheets of zinc, lead, or 
copper, or other suitable metal covering the diagonal piles described in the 
preceding improvement, will be curled into the body of the well pounded clay 
The Fourth improvement consists in securing and fastening longitudinal con- 
necting timbers from point to point of the external angles of tne diagonal piles. 
These longitudinal connecting timbers are fastened and secured in their places 
by strong wrought iron bolts passing through them and between two hori- 
zontal timbers, and through the longitudinal connecting timbers at the back, 
and secured at the back to dolphins, forming a truss to each leg of the coffer- 
dam. 





Dated 20th 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 

InoN TRADE: On ’Change in Birmingham and Wolverhampton : 
Increased Dulness : Growing Caution : Branches Specified--THE 
WaGES AND THE LABOUR MOVEMENTS IN SHEFFIELD AND THE 
Norra: sane 9 the Brierly-hill Men to Amalgamate : Meet- 
ing Reported: A Conference of the Dissentients to be held—Coau: 
Dull — EXTenstvE FAILURE IN STAFFORDSHIRE: Liabilities 
£40,000—THE HARDWARE TRADES: Still — ANOTHER 
VALUABLE INVENTION: Desulphurisation of Gas—INFRINGEMENT 
OF THE GuN BARREL Proor Act: Magisterial Proceedings in 
London—EMBEZZLEMENT BY THE LONDON AGENT OF A SOUTH 
STAFFORDSHIRE FrRM—A VALUABLE ORDER IN WORCESTER— 
FaTaL Pir Accipents: An Engineer Committed for Man- 

losion of Blasting Powder—PRoposED Gas Ex- 
TENSION AT yoo fe 

THE iron trade of South Staffordshire and East Worcestershire 

has not pages’ during the past week, and the tone of the 

pe in Birmingham yesterday, and that in Wolverhampton on 

Sone revious day, was more unsatisfactory than on the occasion of 
our last reporting upon it. Scarcely any disposition was displayed 
on either occasion to push business, safety ry ene ng to con- 
sist most in doing very little; more than that, however, no one 
can do, for the makers of finished iron, who are the best off for 
orders, can work their men and machinery scarcely more than half 
time. There is not a conspicuous falling-off 1 in the demand of any 
particalar market, but from none is there more than the smallest 
consumption bein; — rienced. All heavy contract work is at an 
end on every han e girder makers were doing a little a few 
weeks ago, but they are now standing for orders throughout the 
greater part of the week, notwithstanding that they would gladly 
accept orders at the narrowest margin of profits. The finished 
iron merchants who have branches in London receive most of their 
orders from that quarter, the iron being ultimately sold partly in 
the consumption of the metropolis, but chiefly for export. In one 
or two cases, also, a good trade is being done in hoops for the 

Southern States of yom but, generally, the Transatlantic de- 

mand is very dull, and makers continue to display caution; and to 

require cash terms. The plate mills are the most inactive, and 
sheets are more in demand than any other description, whilst the 
country demand for bars for smithy and hardware purposes is en- 


couraging. 

The course which prices will take at Christmas is still very 
doubtful, so obstinate it is believed the men will e in the event 
of a reduction being determined upon. Much interest is, never- 
theless, —— by the trade in the course which is being 
pursued at Sheffield to bring about a re-arrangement of wages at 
= ironworks there ; as also in what is 

eg peed but the - eee of the trade 

successf 

The kena of the ay ef -hill district of the National Iron- 
workers’ Association have held a meeting upon the subject of the 
amalgamation, which we a at length last week, and have 
resolved to form no part of the united organisation. Further, 
they determined that upon an early day a conference should be 
held of all the districts whose members concurred in the views 
which were entertained by the ironworkers who comprised the 
leading district in South Staffordshire, with a view to those 

arrangements being made which might be deemed necessary for 
the conducting of the work of the southern union under the 
altered condition of affairs. 

Coal is dull. 

A failure of some magnitude—and which accounts to some 
extent for the increased caution referred to as pervading the iron 
trade at the present time—has occurred in this district this week. 
Messrs. Russell and Sons, of the Crown Tube Works, suspended 
payment on Tuesday. The all cause of the suspension is this : 
One of the ~ys is 4 considerable shareholder and a director 
of the New k, which has sustained considerable losses, 
in consequence of chick a heavy call is fron none and the step has 
been taken with a view to protect the tors of the firm. The 
liabilities are stated to amount to £40,000, and the assets to nearl 
£50,000, without including the plant. it is further enhenteed 
that the works will be carried on under a deed of inspection, and 
it is likely that the creditors will receive the full amount of their 
claims. The suspension was much discussed on °C! in Wolver- 
hampton on Wednesday and in Birmingham on Thursday, and 
was regarded as a very serious matter at such a time as this, when 
credit is so very tender. The information that transpired during 
the magisterial in London, when an agent of the firm 
was charged with em ent, was such as showed that financial 
operations, separate from the business, had considerably involved 





going on in the north of 
eve that the masters 








one Stil dull; no improvement,” is the almost invariable reply of 
eattion of their respecti lon ek ven Neibe aiiontion a 
ive n 

occurred during the week in Wolverhampton, and 
the other po Hs of industry. Hopes, are, however, entertained 
that the present depression will not influence trade after the end 
of this year, but that business will then revive. 

Af ht back we noticed the inventions of Mr. F. W. Ger- 
hard of Wolverhampton. Among the correspondence to which our 
notice has given rise, hynny corse informs us that there came a 


communication from a gas engineer of considerable standing, who 
pepe ve te ——— for ae goog fuel - 
apply to man the correspondent be 
leved, was yet to be puri trom sl sulphur in a much more 
simple manner than the proces now versally adopted. Mr. 
Ger! informs us t had made experiments with his pro- 


cess, and he is A5 1 co he can desulphurise the fuel from 
which gas is manufactured so as to prevent the sulphur from pass- 
ing out of the retorts, and having a to be entrap ve bee the 
“scrubbers,” the lime, ’and soforth. Mr. Gerhaid’s 
process, it will therefore oe te Son; dle chaaiee E's ae 
bas a teh ate af ee a against the Gun-barrel Proof 

very case 0 ment un- 
Act was heard in the Justice Room of the Mansion House, Lon- 
don, on Thursday last. Mr. Edward Broo! ‘e gunmaker of of Bir- 
mingham, was charged with unlawfull 700 muskets, in 
December, 1864, the barrels of which not been duly — 
and marked. The prosecution was instituted by the guardians of 
the Birmingham Proof-house ; as after a bees the evidence in 
pose of the charge, Mr. Lusk (before whom the case 

eard) committed the defendant, who reserved his defence, for 

tial, but oe him ay ge saad 

mont! ap cose Se pinta ft the alleged em! e- 
ment, by the London agent, of Messrs. Russell and Sons, of Wed- 
nesbu: , whose suspension is recorded above. That prosecution 
ended in the _ —— of hy yp But last Thursday a case 
was heard in which, though the sum embezzled was not so large 
on te thn tettenns just referred to, there is still a much stronger 
proof of the guilt of the offender. Joseph M the London 
representative of Messrs. Growcutt and Sons, coal and ironmasters, 
near Bilston, was pm up at the Mansion House on the day 

named, charged with various sums of money received 
by him for — on onaen of employers. The prisoner was 

id a sa! of £5 per week; but that amount was not sufficient, 
it would seem, to maintain his wife and family and permit him, at 
the same time, to © green in the betting ring, and the inevitable 
result was—the old tale—he appropriated in all £80 lls. 4d. of 
Messrs. Growcutt’s money to his own use, and, fearing detection, 
hid bimself for a time, but was ultimately apprehended. The 
— te committed him for trial. 

he Worcester Engine Works oa oe whose concern is pro- 
ceeding so satisfactorily, have just received a valuable order—that 
for six new locomotive engines for the Bristol and Exeter Rail- 


wWe have this week to rt two fatal pit accidents, the first of 
which on the 24th ult., and by which two men were 
killed, and the oy on this day (Frida week, resulting in the 
death of a boy. n the first instance the accident _ lace at 

iery, near Palsall, bel a5 

poe fy ake the 
e pumping e co e 
‘tine machinery got out of gear and the men were precipitated 
to the bottom of the shaft, the wna chain falling on the top of 
- district Government In- 
-, together with Mr, E. ha a C.E., of Brragrane sm geome | 

made an examination of the machinery after the accident, ani 
they discovered that the slot holes of the fly-wheel carriage at the 
out end of the fly-wheel shaft were unp —_— the slot 
holes at the other end of the shaft were ina condition. 
The fly-wheel carriage next the drum shaft had been forced out of 
its position to the extent of aa of an Fobra but there were 
no indications that this of position had occurred so recently 
as the day of the uccident. e opinion of both tlemen, on 
at the inquest on Monday last, was that scnsliien bal ad either 
been placed between or had got between the ads and had 
fo the drum shaft out o! , and that => lock nut of the 
screw which held the wheels in gear had not been brought up to 
its proper place. Had the means provided for fastening the drum 
been properly applied the ae machinery would not havegot out 
of < ons A witness deposed that before the accident he saw John 
ugh, the engineer, place a piece of timber between the 4 

wheel for the p of ena him to avoida eee of the wor 
of winding the menslightly upanddownthepit. Hecautioned Baugh 
t the practice, and after the accident the man appealed to 
him to say nothing of what he had observed. Before the coroner 
Baugh denied that there was any timber between the wheels at 
the time of the accident, — od attributed to the engine, which, 
he -_, was — 2 Se before — fer | 
= ig purposes, having s e was una’ stop it— 
moe thons was no honk, e added that the slot-holes were 
boat mnt Mr. Wright conaubell that had there been a 
brake to the engine, if instantly applied, doubtless, the fatality 
would have been prevented. The jury returned a verdict of 

“‘manslaughter” against the engineer, who was accordingly com- 
mitted to take his trial. 

In the second instance a boy lost ue life on 4 Friday To 
an explosion of gunpowder, at a pit eos oy Neg yds, 
Fosters, and Co., near Wednesbury. Whilst the pwned was in 
the act of paanlag » cxnieter of gun wder to one of the miners 
standing near to t' was cut in the solid coal 
near to the bottom Mt the shal Shaft, ‘the explosion killing the 
youth and inj a number of men. The cause of the occur- 
rence is not yet wn; and the jury which sat on Monday 
adjourned their inquiry for the attendance of one of the injured 
men. 

More gas extension. The Kidderminster Company, we ne 
stand, intend applying to Parliament next session for powers to 
extend their mains to olverley and other outlying places. 





New Sream Fire EnGrves ror Lag: atthe Poel 


steam fire engines constructed n, and Con for 34 
ye Fire Brigade have added to to the plant belonging 
the board, and are to be stationed in various {parts of 
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The pistons, crossheads, and cutters ha iprocating action imparted to | one at least of. the firm; but so | was | of the 

them by the valves or tapa being worked by revolving shat with came and concern “that itn chought pie yet pen pul WALES AND THE ADJOINING COUNTIES. 

croveheada, and cutters. The strokes of Zhe pistons are made to slternate ons o~-. ‘000, — = aaa ae os wnt that i See the (From our own Correspondent. ) 

with another, so as to diminish the recoil ; and the force imparted to produce Saati well te as ae as the diff t Tue Iron TRADE: State :6 in the Future: 

tho tiedhe pyeh ate platen 1s mete te expand and — eapsianer a dae tue cides of tho escoun stated, would imply United States Canadian and Russian Demand : 

perry on sn cone Gee i FF ea for it was believed that difficul ry oe gn would pre- Italian Contracts: Pig Iron—Tin-PLates—STEaAM AND HovusE 
two ploste tho patentors empley o Selat and retains coring, 00 condtnd he etblhinent noe, howarer works are to be Coat TraDEs — THE Nam Tron AND OOAL tes 
move 


Rattway AND Dock CoMPANY: “Additional Capital 
Brecon AND MERTHYR RalLway OComPany—THE 
AND ScHoon SysTEM AT THE DowLAIs WORKS. 
il gene cua the present season of the year is 
trade, and = Bn of th is a a 
as the e — Seven’ 
into consideration the various a apy elemen 
there is not much cause to com 
whole throughout the Welsh istrict: on the 
room for tulation that operations have 
Se ease Screen ence 
ve out w. ney have so 8 

—- In * for th arreg ay ess re! ay egg on gee 
no L e ex) @ present year 

of grace. feeling is not owing to the dearness of 
money, but ‘he a of a thorough comme confidence, which, 
ins of being promoted, is being lessened by such disclosures as 
have lately ap in connection with some of our great home 
railways, not the least among which, although the last, is that of 
the North British Railway. - is, however, hoped, and there are 
ds for it, that, wi improvement in most 
ranches of industry, which is “rikely to be inaugurated with the 
spring of next year, the iron trade may enjoy a share, although it 
is not ex it will be to an ~ 4 large amount. In the meantime 
makers ‘will have to look principally abroad for orders to keep their 
works going = the winter, and if they to keep the 
—= with the present regularity they will exceedingly 
ith hemes business is ——s a little more vitality, 
sire spirit is manifested in the placing of specifications, but, as 
immediate delivery forms part of the terms of the contracts, 

thus indicating a fear that the Prohibitory Tariff Bill may become 
law on the advent of the Republican to power.’ m the 
inquiries received on Canadian account there is a At es of a 
ye many orders being received for Ae! deli t the 
ment of railway enterprise in Russia ny to the belief 

that a So oleeatiy brisk spring and summer trade will be done with 
that country. It is not ely that India also may give this 
district another on turn in the course of a short hs but at 
present transactions on Eastern account are quiet. With res; 
to the Continental demand, it is at present of a limited charac 


ate 
i 


haracter, 
but attention is being directed towards Italy, and the progress of « 
the consolidation of that kingdom is anxiously watched, for as 


soon as the public finances are placed on a somewhat satisfactory 
footing it is not unlikely that a good business will be om | 
especially in railway iron. Sales of pig iron are still contracted 
and prices remain without alteration. 


The tin plate works are tolerably well employed and are likely 
to be for some time, as makers are well off for and the spring 
trade is looked forward to hopefully. There is no alteration in 
ae shoes coal trade k fe especially 

e steam je keeps active on conan; 
for the Mediterranean, Eastern, and West ‘Ris markets, whilst 
the mail packet service stations are taking rather uantities. 


There is a good inland business also doing, and it is of an increasing 
character. The Cyfarthfa works, which have always been con- 
spicuous from their absence from the oP of steam coal ship) 
have at length entered the market and already me pote we eon o 
their coal, which is said to be of a = uality, and similar to 
that in the Aberdare Valley. er properties opera- 
tions are in progr for Feching th lower mearufe and 
the output at oaee of the = collieries. In some instances 
an adverse feeling has been evinced towards the miners 
who have lately engaged in the Aberdare Valley, but it is 
sa to be able to state it is confined to very ‘ew of the 
Welsh colliers. The house coal collieries are more actively em- 
ployed than they have been for some months past, consequent 
upon the increased winter demand and the requirements of coast- 
ing merchants. 

A petition has been eh ee aan Ae} the 
ee ee ee ungany f 

Some few months since wm Neol Collsries 
were sold by the directors of the Unive United Merthye Collieries Com- 
pany (Limited), to Powell’s Duffryn Coal Company (Limited 
it was determined to wind up the former company. Calls have 
since been made on the shareholders, but the latter have declined 
to pay, and a have formed an association with the view of 
nlite a Gh investigation into the formation of the com- 
raya uent management, and also to resist the pay- 
— £70,000 to £80,000 was lost by the com- 

so it is not at all surprising that the 
ents took place last week upon the 

shell and Firth. steel shell, The Palliser 
thinner bodies to allow 


pany, and i 
ment of the calls 
pany in these two collieri 
shareholders are dissatistiec 

Another series of ex 
Palliser chilled shot an 
shells ae made hy Bon. a! Py ay 
of ~~ = with ease the 
thick 8in. armour a eek Sosa the 3 iin, te , and the double 
skin of two ,%in. iron plates, ca more cca le destruction at 
the back of the target than anyth thing witnessed at the previous 
trial. The result of these experiments is briefly stated to be that 
the Palliser shot and shell, doing work of the very best quality at 
less than half the cost of steel, are decided upon for the national 
ammunition, while the manner in which the steel has been brought 

to the requirements of the time will justify the utilisation of 

ti e steel supplied under previous contracts. 

A circular has been issued by the directors of the Penarth 
Harbour, Dock, and Railway ors pam? to the shareholders, 
ing under their notice the finan position of the company, which 
renders it necessary for them to urge the proprie to assist them 
in taking up that portion of the share capital of the company 
issued to bankers and others as security for advances for com- 
ara J 7 aa, Pe number of such £100 shares is—420 

ree 000; 849 preferential shares, £84,900; total, 

£1964 900, of h the directors have taken up £23,000 of the 
original shares. The powers of the company to raise loans on the 
security of their debenture bonds have been fully exercised, and it 
is imperative that the advances from bankers and others above 
referred to should be liquidated, and a very large proportion must 
be paid off at once. This liability, in — with what is 
req to settle accounts connected with the completion of the 
works (which are now handed over to and worked by the Taff Vale 





Railway Company), poems it absolutely n =a the whole 
¢ pd heres cheat be at once realised ircular con- 
u 


that rr board will sit on Monday ooh, the 12th 

instant, we chat shareholders will oblige by info: the secre- 

~ eames that date the number of shares they are to 
e. 


At the meeting of the shareholders of the Brecon anid 
Merthyr Sy wy Mr. W. L. Banks in the chair, 
was adopted, stated that the 


ve 
Rumney preference which 
stocks = ieocn, he itities 


——— e failure of the con- 

tractor and lessee, aves works, and ly in keep- 
ing the trae ging, and "ce for land cuts, ip put down 
unascertained sum due by him exceed- 
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would be opened to the Taff Vale Railway, which would place the 
company’s railway in direct communication with one of best 


success of the undertaking. After a considerable discussion in re- 
ference to non-payment of some of the dividends, a dividend at 
the rate of 5 per cent. per annum on the preference 
shares was to, and the directors were authorised to issue 
the debentures of the company. A vote of thanks to the chair- 
man terminated the p’ : 

A short time since the men ongiegen at the Dowlais Works 
objected to the employment of medical men by the company, and 
claimed the right of engaging who they thought proper. In their 
efforts to effect an alteration in the present system they did a 
great many foolish things, and threatened to turn out. At last 
the resident trustee intimated that the Wiens accede to 
their demand, close the schools, do away with the fund, and put 
the men in the independent age we they wished ; in fact, they 
would have their wages, employ their own schoolmaster, call in 
what doctor they liked, or indulge their propensities in any way 
they chose. This determination brought the thinking portion of 
the men to their senses, and they petitioned the company to con- 
tinue matters as they were. e result was, an interview took 
place between the resident trustee and the men, and the differ- 
- was terminated by the company ing to the petition of 
the men. 








SCOTLAND—ITS TRADE AND OPERATIONS, 
(From our own Correspondent. ) 

Tux Giascow Pic Iron MARKET—MANUFACTURED IRON-—THE 
Coat TrRapE—LIsT OF VESSELS LAUNCHED ON THE CLYDE 
DURING THE Past MonTH—TRIAL TRIP OF THE JASON (8.8.)— 
LAUNCH OF THE CUMBERLAND—LAUNCH OF TWO TUG STEAMERS 
—BorLer ExpLosion—First GENERAL MEETING OF THB INSTI- 
TUTION OF ENGINEERS IN ScOTLAND—SEQUESTRATION OF MR. 
Ewen Bryson anv Oo.: THE Recent Pia Iron Ria. 

THE pig iron market was very depressed during the latter part of last 

woe Shen as low as 52s. 3d. cash was accepted, but to-day there 

has been a considerable improvement and business was done to the 
extent of about 4,000 tons at from 52s. 6d. to 53s, cash. ota- 
tions are as follow:—Pig iron, mixed Nos., warrants, to 
53s. 14d.; No. 1, G.M.B., 54s. 6d. to 54s. 9d,; No. 3, 52s. 6d. to 
52s. 9d.; Gartsherrie, No. 1, 66s.; Coltness, No. 1, 64s.; Glengar- 
nock (at Ardrossan), No, 1, 61s. The shipments of the week are 
largely in excess of those of the corresponding week of last 


ear. 
* The manufactured iron market is without much , but 
prices still in favour of buyers, and many of the works have a 


difficulty in finding full employment. 

Coals have been in increased demand for home use and for ex- 
port with very little variations in prices since our last. 

The following is a list of vessels launched on the Clyde during 
the month of October :—Robert Duncan and Co., Port cag oe 
The Pareora (twin s.s.), 450 tons, 80-horse power, for Potter, Wil- 
son and Co.: Aitken and Mansel, Whiteinch, The Bruce (ship), 
1,200 tons, fog W. and R. Wright: Thomas Wingate and Co., 
Whiteinch, the Helen Macgregor (s.8.), 230 tons, 40-horse power, 
for Chas. V. Robinson : Chas. Connel and Co., Keivinhaugh, the 
Wemyss Castle (comp. ship), 700 tons, for the G w and 
Asiatic Shipping Company: John Reid and Co., Port W, 
the Britomart (ship), 600 tons, for Henry Bowring: J. and G. 
Thompson, Govan, the Salto (twin s.s.), 500 tons, 80-horse 
power, for the Compania Uruguay: Caird and Co,, Greenock, 
the Union (s.s.), 2,960 tons, 800-horse power, for the North Ger- 
man Lloyds Company: Randolph, Elder and Co., Govan, the 
Satara (s.s.), 1,230 tons, - horse power, for the British India 
Steam Navigation Company (Limited): Kirkpatrick, M‘T 
and ©o., Port Glasgow, the River Avon (barque), 
tons, —- horse power, for Hargrave, Ferguson, and Co.: Ramiotpb, 
Elder, and Co., Govan, the Alvarado (s.s.), 722 tons, 80-horse 
power, for M‘Andrew and Co.: Scott and M‘Gill, Bowling, the 
Elizabeth Alice (schooner), 280 tons, for James Fisher : Mr. M‘Lea, 
Rothesay, the Courier (s.s.), 620 tons, 80-horse power, for -— 
Henderson. 

The steamship Jason, lately launched by Messrs. A. and I. 
Inglis, Pointhouse, for the Royal Netherlands Steam Navigation 
Company, of Amsterdam, went down the river on her trial trip, 
on Saturday last. Her dimensions are, 208 by 32 by 28ft. ; gross re- 
gister tonnage, 1,351 tons, fitted with surface condensing engines of 
150-horse power nominal. The distance between the Cloch and 
Cumbraes was run in 71 min. 16 secs., being equal to a speed of 
114 knots, or 13} miles per hour, at a mean draught of 14ft., with 
800 tons dead-weight of pig iron and fuel on board. The engines 
wrought very smoothly, and with hardly any perceptible vibration, 
making 58 revolutions per minute, with 25 lb. of steam ; vacuum, 
27in. The consulting engineer for the company, W. C. Dewitt, 
Esq., of Amsterdam, was on board, along with some other gentle- 
men interested in steam navigation, and they all expressed them- 
selves highly pleased with the trial, which was in every way satis- 
factory, both as regards speed and, carrying capacity, the former 
being a knot and a half over that stipulated for in the contract. The 
Jason, which is very strongly built, having large cargo capacity, 
and first-class accommodation for a limited number of passengers, 
will be employed in the Mediterranean trade, under the command 
of Captain Huasix, late of the Irene. 

The Cumberland, a screw steamer of 750 tons register, was 
launched on Friday last by Messrs. Barclay, Curle, and Co., from 
their Stobcross yard. The vessel is in length 234ft.; in breadth, 
28ft.; in depth, 15}ft.; and her engines, which are direct-acting, 
are of 120-horse power. The steamer is for the Liverpool and 
Hamburgh Steam Company’s line of packets between these two 
ports, and is a sister ship to the screw steamer Sutherland, lately 
built for the same line by Messrs. Barclay, Curle, and Co. 

On Monday forenoon Messrs. Barclay, Curle, and Co., launched 
from their Whiteinch yard two iron tug steamers, The one is 
about 150 tons, with engines of 55-horse power, and is intended 
for Australian waters; the other, named the Diamond, is a 
steamer of about 100 tons register, and has been built for the 

tiver Towing Company’s fleet. 

On the 5th inst., about seven o'clock, a small boiler exploded 
in the smithy in the works of Mr. William 8. Dixon, Cathcart- 
road, Glasgow, but we are glad to state that no one was injured. 
The boiler in question supplied steam to a small engine,which was 
used for driving a fan for the forge. The windows of the smithy 
were shattered through the force of the explosion, and a wall 12ft. 
in height, situated behind the forge, was blown down. The 
damage is said to amount to about £200. 

On Wednesday last the first general meeting of the Institution 
of Engineers in Scotland took place, J. 8. Lawrie, Esq., president, 
in the chair. After ballotting for four new members and a 
graduate, the secretary read the report of the council. The chair- 
nan then delivered a very excellent and interesting introductory 
address, in which he showed some of the great events which had 
been brought about by the scientific engineer. He dwelt upon the 
successful accomplishment of the Atlantic cable, and pointed out 
to his hearers that without a knowledge of electricity, a knowledge 
of steam, and a knowledge of machinery, it never could have been 
laid. He then entered minutely into the details of the British 
breech-loading gun now being made for our troops; and contrasted 
it favourably with the Prussian breech-loader, especially the 
cartridge, which in the Prussian gun is perforated, but for the 
British gun it is solid and merely indented. He then went on to 
speak of the Ruthven mode of propulsion, and entered very fully 
into its merits and demerits, and proved that it could never com- 
pete against the screw in point of economy in fuel, as the friction 
of the turbine and water-ways was much greater than that of the 
screw. A hearty vote of thanks was awarded to the chairman for 





his very able address. Mr., Smith then &@ paper 
proved over-head tra crane ome be tg” The 
where this crane works is t. long by 53ft. ; the beams 
the crane are malleable iron girders, the whole tus weighing 
about 25 tons; it is capable of lifting 20 tabs oles. bad tovels 
40ft. minute; the ti tedbemme: -opute by hem ph Bdge 
rope, diameter, which traverses the entire I 
and runs at the 800ft. per minute; the 
worked by one man. A di ion and conversation 
closed the business of the mee 
+ to light in the examina- 

tion under sequestration of Messrs. M‘Ewen, Bryson,and Co., iron- 
brokers, Glasgow. It will be in the recollection of all interested 
that a t “rig” took place in Scotch ig iron about the be- 
gining ay vagy year, when the price of warrants rose from 
per ton the day on which the combination was formed (viz., 
29th January), to 8ls. per ton im April. It appears that this 

tic combination was first suggested by the bankrupt, Mr. 

‘Ewen, that a x gm f took place in the Board-room of Barned’s 
Bank, in Liverpool, that the following firms and gentlemen 
were parties to the combination—viz., W. H. Daunt and Co., 
ere one and a quarter share; James Watson and Co., 
metal brokers, Glasgow, one share ; Thomas Thorburn, iron mer- 
chant, Glasgow, one share ; L. Mozley, banker, Li 1, one 
share ; — + Churchill, and Co., shipowners, Lon one 
“— Medan Winker ti and =" fa a mr iizares one share 3 

A er, Liverpool, one $ wen, Bryson, an 
Co., metal brokers, Glasgow, one share ; H. J. Enthoven and Sons, 
metal merchants, Liverpool and London, one-half share ; Whittle 
and Co., merchants, Liverpool, one-half share ; James Baines and 
Co., shipowners, Liv 1, one-quarter share; H. N. Dickson, 
merchant, London, one- share— ing in all ten shares. The 
following is a copy of the agreement subscribed by Messrs. M‘Ewen, 
Bryson, Co., as parties to the combination in the Scotch pig 
iron trade :—* We hereby agree to take one-tenth share in a joint 
y= in Scotch pigiron warrants, to be conducted hg 

. H. Daunt and Co., James Watson and Co., Thomas Thorburn, 
and M‘Ewen, Bryson, and Co. ; with Charles Mozley as umpire, 
in case of difference of views. The said joint operation is to con- 
tinue till 30th June next, until which time we pledge our honour 
as gentlemen, and good faith as men of business, that we shall 
strictly adhere to the following conditions : 

* Each pew, eee & the operation will furnish to the 
brokers, immediately, a statement of all the Scotch pig iron war- 
rants either held or purchased by him, which iron is sold to the 
combination at the price of 68s., as at Ist February last. Pur- 
chasers for forward delivery not beyond the 30th April to be 
allowed interest at 9 per cent., and rent from lst February to the 
due date, provided these be ‘open purchases ;’ if ‘fixed,’ then 
seas to be made in proportion to the market value of such 

o 

“All further purchases to be for joint account. Each party 
binds himself to take up, when thought advisable by the above- 
named managers to do so, his or their’ proportion of warrants 
bought; to hold said warrants at the of the managers, fur- 
nishing particulars when required, and consider them the joint 
pro of all the parties concerned while this arrangement lasts. 

‘* Each party himself to have no transaction whatever in Scotch 
pig iron warrants during the subsistence of this roast, Cine 

or his own account or for account of any Fag J interested through 
him in this operation. He further binds himself to keep this 

ment strictly secret, to give no advice, hint, or information, 
directly or indirectly, to any outside party with regard to opera- 
tions in Scotch pig iron warrants ; but the brokers, parties to this 
agreement, are, nevertheless, permitted to execute such orders as 
may come to them, without such limit, advice, or information, 
giving the joint operation the first offer of such transaction, before 
executing it in the market. 

“‘The brokers to have one-half per cent. of commission for 
buying and one-half for selling, to be divided equally amongst 
them ; but this coramission only in event of a profitable result to 
the ies interested. 

‘* Messrs. James Watson and Co, to take the management of the 
contracts and accounts, for which sufficient allowance will 
made them in any case. 

‘*The decision of the majority to bind the whole.” 





NOTES FROM THE NORTHERN AND EASTERN 
. COUNTIES. 
(From our Correspondent.) 


LIVERPOOL: Public'Improvements—IMPROVED SAFE—YORKSHIRE 
Five ART AND INDUSTRIAL E¥HIBITION—STaTE OF TRADE: 
Sheffield ; Cleveland : South Yorkshiire—REVIVAL OF THE SCHEME 
FoR A NEW LINE BETWEEN LIVERPOOL AND SHEFFIELD. 

THE Liverpool Town Council has authorised the Health Com- 
mittee to apply to Parliament for powers to borrow a second 
£110,000, to be expended in the purchase of property—principally 
of the court and alley character—which is considered injurious to 
the public health. 

Messrs Renton, Wrigley, & Co. have exhibited at their offices 
in Bridgewater Chambers, Manchester, a safe fitted with a patent 
protector of a novel and ingenious description. The idea of this 
patent protector is due to Mr Hosking (a clerk to Messrs Broome, 
Child, Murray, and Co.), whose invention has been perfected by 
Messrs Goodbrand and Holland, of St. Mary’s Gate. The protec- 
tor consists of a small apparatus, fitted in the upper corner of a 
safe and near the door, and it really performs the function of a 
gas meter. An ordinary pipe affords a supply of gas which passes 
through the protector into a large iron pipe running from the safe 
toa lamp in the street. This iron pipe is an air chamber, and 
serves to contain a glass pipe, which is preserved by means of a 
drill-proof coil of steel wire. The lamp is intended to be of un- 
usual appearance and to give a very brilliant light. The me- 
chanism of the protector is strong, but even a blow on the top of 
the safe will disconnect the supply of gas and put out the light 
The same result would be effected yy. any tampering with the door 
or the pipes. 

It appears that the Yorkshire Fine Art and Industrial Exhi- 
bition, which has just been closed, was visited by 377,824 persons, 
or an average of 4,393 per day. I[t is calculated that during the 
time the exhibition has been open the various railway companies 
have brought into York by excursion trains 145,000 passengers. 
Of the catalague 28,000 copies were sold, and the aggregate re- 
ceipts in connection with the exhibition have been £13,570. On 
Friday the formal ceremony connected with the closing of the 
exhibition took place in the exhibition building, when there was a 
very large assemblage of season ticket holders, guarantors, and 
other friends of the undertaking. There was a soirée and musical 
entertainment, and medals and certificates were mted, there 
being 113 of the former and 143 of the latter. e Lord Mayor 
presided. 

It is stated that the London and North-Western Railway Com- 
pany will renew its application to Parliament next session for a 

ine to Sheffield. This is very unkind and unfair towards the 
struggling Manchester, Sheffield, and Lincolnshire Company. 

Trade at Sheffield may be described as only moderately active, 
Some of the largest cutlery houses have recently received consider- 
able orders from America. These orders, however, have been 
given in the prospect that an increased tariff will soon come into 
operation. For inferior descriptions and for table blades there 
continues to be only a very moderate demand, yet the prices ob- 
tained for the latter remains exceedingly hi A few of the 
largest steel houses are fully employed upon orders for the 
American market, but the trade generally is only moderately 
active. A good trade is being done in railway material. In files, 
the demand continues accive, and the same remark applies to 
saws. The edge-tool branch, however, is inactive, there being 





are so small that they do not yment 
workmen. The Russian and the Canadian nee is over ; 
aeieeseneand ao In ==. Sey not — 
3 armour is 
difference to The position of the Cleveland blast furnaces 
is returned as follows :— 
, Owners. In. Total. 
Eston and Cleveland—Bolckow, Vaughan, and Co. 
(Limited) .. «2 ce ee e¢ of GD os - il 
Tron Co... «+ «2 0 ee és Fi « 6 
» South Bank [ron Co. .. «+ s+ oe «« §e oor 
Fleet—Jones, Dw x Oo. 2. oe ae ee - 8 
2 Cochrane « 00 6 se ee ee - 4 
2 Swan, Coates and Co. .. «+ «- oe ee | 
a 8, Pease, and Co... .. ad « ¥ 
Middlesbro’ — Bolckow, Vaughan, Co. 
(Limited) .. .. -. eae, Ge 209 
é Hopkins, Gitkes, and Co. (Limited) .. «3 a 8 


” Lioyd and Co.) 2.5 eee ee oe 
* Stevenson, Jacques, and Co. .. «. 
Port Clarence ~ Bell Brothers .. *.5 «2 «+. 
Norton—Norton Iron Co. ( Limited ee ve ee 
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Stockton—Stockton Rail Mill Co. .. 2s oe oe 3 
Cariton—Samuel Bastow and Co. (Limited)... .. oe o | 
Ferryhill—Rosedale and Ferryhill iron Co. 
(Limited)... 2. se) de oe ee te o# 
B. Samuelson and Co: 21. «+ «+ os oe o 4 
Thornaby —W. Whitwell and Co, .. .. «2 «+ a - 8 
Fighting Cocks .. 1. ss) +s We ee ee oe ee « 8 
Darlington—South Durham Co. 4. «2 «+ «+ ee oo 8 
Witton Park — Bolckow, Vaughan, and Co. 

(Limited) 26 ue se de ce oe & oe « 4 
Stanhope—Weardale Iron Co. (Limited) oo cf ™ of Pe 
Towlaw—Weardale Iron Co, (Limited) 20+ 06 Wace oo 6 
Consett—Consett Iron Co. (Limited) .. .. «2 7 oe o 18 
Jarrow — Palmer's Shi and Iron Co, 

(Limited) «0 «6 se 0s oe oe B ae - 4 

Ni Sir Wm. A DB ce ce ce ce Bide - 2 
Washington—Bells, Hawks, and Co. «2 «2 «+ 1. os « 8 
Walker—Losh, Wilson, and Bell .. «5 «2 «6 —™ «¢ oo 4 
Lemington—Tyne Ironworks .. .. «6 «2 o# 1 oe « 2 
Grosmont—T. and C. Bagnall... «2 «2 «0 «6 2 os - 2 
Glaisdale—Firth and Hodgson 1s we ss +s = oe - 8 
Total os so 0s co co oc 51 Ml 


The number of furnaces vabiiing # 16, of which three are n ear! 
ready for use. About an av. usiness has been done in 
during the last few days in the th Yorkshire district. A 
tonnage has again passed over the Great Northern Railway. 
the winter is now rapidly approaching, the London coal merchants 
are taking measures for the stacking of coal in their various yards. 
For hard coals to Grimsby there is considerable inquiry, and trade 
to Hull is active, both by the Goole and Keabdy routes. The 
Great Northern directors have reduced their rates of carriage to all 
stations on the Great Eastern Railway, and the alteration took 
effect from and after the 1st inst. The Manchester and Sheffield 
Railway has conveyed a large quantity of coal during the same 
period for the cotton manufacturing districts and the iron districts 
in the neighbourhood of Sheffield. The activity in the iron trade 
in Yorkshire has given a fresh impetus to the coke trade. The 
South Yorkshire iron trade is reported to be tolerably active. 
Good orders are on hand from the Continent. There are few orders 
from America, comet for steel, and those principally from New 
York. At the Cyclops and Swinton Iron and Steel Works, the 
Atlas Works, Sheffield, and at Swinton, near Mexbrough, the men 
have received a fortnight’s notice of a reduction, to the extent, we 
understand, of from 10 to 15 ie cent. The trade in heavy 
castings is moderately active, and the boiler-makers are doing a 
better trade, but the men engaged in the manufacture of armour- 
plates are slack. The trade in pig. iron is steady, but there is 
+ difficulty in obtaining a sufficient quantity of ironstone. 
e steel trade has received additional impetus by the receipt of 
several orders on Government account for steel plates for gun- 
boats and iron-clads, The machine and fitters’ shops are doing a 
fair average trade. ¢ 
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CoprER—British—cake andtile,| £ s. d. £8. d.|£ 8s. d. £ & de 
per ecccccsccocsesese | 8210 0.. 86 0 0/96 0 0.4. 0 0 0 
Best selected......s-sessooss| 86 0 0.. 89 0 0/99 0 0. 0 0 0 
Sheet ...cccccscssccccseseee | 88 O 0.. 91 09 O}101 0 04. 0 0 @ 
Bottoms...ccccscesccccssese | 92 0 0..96 9 0/106 9 01. 0 0 0 
Australian, per ton........+. | 88 0 0..90 0 0] 96 0 0..100 0 0 
North American ....ssesec0e| 09 0 0.. 0 9 0) 97 0 0..98 0 0 
BAKE .eccccccsccecs| 75 0 0.1. 0 O 0] 88 0 0..90 0 0 
Slab. for prod. 96 percent. ..| 75 0 0..76 0 0| 86 O 0.. 87 0 9 
YELLOW METAL, per Ib. . -| 0 0 7% 0 0 8} 0 O 8 O 0 8} 
TRON. Pig in Scot and, ton. 213 O cash 217 O cash. . 
Bar, Welsh, in London . 70 0.. 710 0} 715 0.000 
Wilt.ccascoet © OG. 65 OFS 6. FS F 
Staffordshire..| 8 5 0.. 8 7 6) 815 0.. 00 0 
Rail, in Wales ...cceccceseee| 515 0.. 6 0 0) 700.4. 7:5 0 
Sheets, singlein London ....| 1010 0.. 0 0 0/1015 0.. 0 0 0 
Hoops, first quality........0.| 910 0.. 0 0 0] 915 0.. 0090 
Nailrods...... eccccccccccsee| 8 & 0.1. 8 7 G6} 815 0. 0 0 O 
Swedish 0. 0 0 OF 11 5 01.12 0 0 
LEAD, Pig, Foreign, per ton 0.. 0 0 0) 1915 0.. 1917 6 
English, W. B. 9.. 22 15 0] 2110 0.. 0 6 0 
Other brands 5 0.. 2010 0} 2010 0.. 21 0 0 
Sheet, milled . 0 0.. 21 5 0} 21 0 0., 2110 0 
Shot, patent ...-cceeses eoeee 0 0... 0 0 0} 210 0. 0 0 0 
Red or minium.....eseseseee | 22 0 °9.. 0 0 0/22 006. 00 0 
White, ry...cccccccccecsese| 3! 0 0.. 82 0 0) 27 0 01. 0 0 O 
ground in Oil....-.c00 30 0 0.. 32 0 0] 2610 0., 0090 
Litharge, W.B..... eee 2415 0.. 25 0 0] 24415 0., 25 0 0 
QUICKSILVER, per bot. . 700... 90 0| 718 6. 8 0 0 
SPELTER, Silesian, per ton at 7 6. 0 O OF 9110 0. 0 8 0 
Englixh sheet ....... 28 0 0.. 0 0 0| 2610 0.. 27 0 0 
White zinc, powder... 000.000; 000, 000 
STEEL, Swedish faggot . 15 0 0.. 0 0 0} 16109 0., 0 0 0 
Rego cccccccccccces eeeees see 000. 00 0} 1510 0. 00 0 
TIN, Banca, per cwt ccoccocese| 4 1 0.. 42 «9 £160, 09900 
Straits, fine—cash ...eccoeoe| 319 0.. 31915) 415 0.. 0 0 0 
Prompt 3 months . we] 0 0 %. 0 0 0} 417 0. 414% 0 
English blocks ... e 439%. 45 0} 500... 000 
Bare ..ccccces 44%. 46090 510, 000 
Refined, in blocks. oseas 666. 20H SBR. OC @ 
TINPLATES, per bx of 225 shests 
IC COBC.. ceccecccesscccccs | 840.370 13250. 3 7 @ 
IX ditt. ..ccesccceesecs eoce| 2110 O.. 213 OF 111 0. Ltd @ 
TC charcoal .sse.es ecosqes), OB, Gx SO OG. E31 Oe 2B 
TX dittO.s cecccececessess ooe | 118 0,. 119 Of L177 O. 116 0 
PRICES CURRENT OF TIMBER. 
1836. 1865. | 18866 1865, 
Per load— £52 8.|f£ 8 £ &. || Perload— 220e40:4628 
T seeseeceeeee 9 01010 /11 O13 0 |! Yel. pine, per reduced C. 
Quebec, red pine .. 3 5 415) 3 5 41 Canada, Ist quality 17 01910 161919 0 
yellow pine .. 215 310| 215 310 | fud do.. 13 014 0 12 O14 0 
St. John’s N.B.,rel:. 0 0 0 0 0 0 © || Archangel, yellow. 12 913 0 13 10 14 10 
Quebec, onk,white.. 510 6 0} 5 5 6 O | >t Petersburgyel.. 101012 0 ll 635 0 
bir-h......4 0 410) 310 410|| Finland ... .... 3 © O91) SOW 
Memel............9 0001/0000 femel .......... 600: 10 015 0 
i + 310 5 O}| 310 5 © || Gothenburg, sel... 9 O10lv WW OL © 
Dantsic, ork +310 60/3060 white 8 * She » O DO 
+. 210 315] 210 310 || Geffe, yellow...... 91911 O 101011 lo 
Memel, fir - 3 O S10] 310 315 || Soderhamn ...... YWioly glwile 
ign. 3 © 3 5) 3 5 410) Christiania,por C. i 
Swedish ..........118 2 3] 32 9 2314/| If. by3 by 9+ 1S 022 0 18 023 0 
Masts, Queb rd. pmo 6 lv 810) 610 Se} Pn cob woo 5 
> 5060,);50 } ank, Dot? 
Ji bined 0 .0.0|0 0 6 O|| prtinim..f 928 1 4 O18 2 8 
Lathwood,Dautafm. 5 © 510] 710 8 0 |} Staves, per standard M. | 
St Peter’s7 0 710] 810 910 || Quebe pipc...... 80 085 0 @ 165 0 
D als, per C., 12f. mR ae as 0376 |Kmene puncheon 20 021 6 15 OW O 
Quebec, whtspruc lw crown ) 
Hudehashs torece 13 015 @|12 016 @|| pip .ooeee } 180 0 200 0170 o 190 











PapPer MILLs IN THE UniTeD StaTes.—In the United States 
there are seven hundred and fifty Boas mills in active opera- 
tion, = produce one hundred and seventy million 1b. of paper 
annually. 
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OZONE AND ANTOZONE—THEIR BEARING 
UPON ELECTRICAL THEORY. 

In a paper b, Professor M’Gauley, which was read before 
ham, and which has recently been’ published in— 
columns of a scientific contemporary, some novel views 
have been brought forward in relation to the nature and 
to the mode of production of ozone and antozone. More- 
over, ‘certain conclusions are therein arrived at, which, 
supposing them to be susceptible of confirmation by 
present examination and future wit on goer weet 
certainly be of the highest. interest from the point of view 
of electrical theory. Professor M’Gauley claims, in fact, 
that’ by means of his us and experiments illus- 
trating the production and properties of ozone and anto- 
zone he has proved the existence of the two electricities 
assumed in the theory of Du Faye. Such a claim to such 
a discovery is of itself sufficient to awaken a certain 
amount of interest, and even to revive for a period a 
theory ‘which, in our opinion, not only errs against one of 
Newton’s golden rules, by involving a needless amount of 
complexity, but is aro: } incapable of taking in facts 
which may be satisfactorily explained upon the simpler 
assumption of one electricity, attracting, and necessarily 
therefore attracted by, common matter. A brief notice of 
the paper in question may therefore be acceptable to our 
electrical readers. f 

It is generally supposed that in the production of ozone 
by means of electrical discharges, the sign of the electrical 
tension or tensions‘ in action—or, upon the two-fluid 
theory, the character of the electricity, whether vitreous 
or resinous—is without influence upon the result, “A 
little consideration,” says Professor M’Gauley, “ will show 
that’ this is very improbable, for dissimilar causes do not 
produce similar effects.” But if the cause be simply, as in 
electrolysis, the of electricity, consequent upon the 
action of an electro-motive force proportionate to the 
difference of tensions, or again, a diminution or increase of 
the normal yom electricity associated with oxygen, 
—then the improbability or anomaly which is here 
assumed, by what is in reality a petitio principit, at once 
disappears. The author of the paper asserts that “one 
electricity produces ozone, and the other antozone,” or, as 
we may be allowed to put it, the passage of electricity 
between conductors of which the tensions are of the same 
sign produces, under certain conditions, ozone or antozone, 
according as the sign is negative or positive ; whilst “the 
discharge of electricities of both denominations,” or the 
passage of electricity from a conductor of + tension to one 
of —- tension, produces a mixture of both. This may 
possibly be the case, and if so Professor M’Gauley deserves 
due credit for what may be an important egg | But 
so far from these phenomena being evidence of the exis- 
tence of two electricities, we opine that they would rather 
afford confirmation of Franklin’s theory—or of those 
modifications of it which are tacitly but very generally 
adopted—by tending to disprove the two-fluid theory. 

. The following series is given as representing thé com- 
unds of elementary oxygen and electricity—the equiva- 





ent of positive or vitreous electricity being expressed by 
the symbol p:— 
O. O,p. Op. O.p,. Op,. 
ozone. ozonised gaseous t ised 
oxygen. oxygen, oxygen. 


“To obtain either ozone or antozone separately,” says 
Professor M’Gauley, “we must effect a distribution of 
electricity of one denomination, and not a discharge of 
electricities of both denominations. The electric spark or 
brush, the electric discharge, whether sudden or gradual, 
will each be found to produce at once both ozone and anto- 
zone, and to obtain either ozone or antozone by itself we 
must put the oxygen which is to be operated on in con- 
nection with the proper conductor or other electritied body; 
but we must not allow the restoration of electrical equili- 
brium to be effected through it.” The apparatus devised 
for effecting this is roughly illustrated in the diagram given 
below. It consists of an electrical machine with both con- 
ductors insulated, a Leyden jar or condenser, and two 
three-necked receivers, The interrupted conducting wires, 
forming respectively the communication between the con- 
ductors of the machine and the coatings of the jar, pass 
down through corks in the two outside necks of each 
receiver, so that the pointed ends of the: interrupted 

rtions within the latter are turned towards one another, 
but are a few inches apart, one being nearer to the top and 
the other nearer to the bottom of the receiver. From the 
cork in the centre neck of each receiver is suspended asli 
of “iodide of potassium and starch test-paper,” whic 
hangs between the wires. The electricity, passing from 
the positive conductor of the machine to one coating of the 
jar, positively electrifies the a of the air in one of the 
receivers, and the antozone thus produced discolours the 
test-paper suspended between the wires, whilst the dis- 
charge between the other coating of the condenser and the 
negative conductor of the machine, in passing through the 
gaseous interval within the second receiver, forms ozune, 
which in the same way discolours the second strip of test- 
paper. “In each case,” says Professor M’Gauley. “only 
one electricity comes in contact with the oxygen, and there- 
fore a simple and unmixed effect is produced in each 
receiver.” As the electricity which suffices to charge the 
jar to the full tension of the machine would not be enough 
for the electrification of all the oxygen present, there is a 
simple provision for the spontaneous and frequent dis- 
charge of the jar—not, however, through the electrified 
oxygen, as this, according to the author of the paper, would 
interfere with the results. We presume that the Leyden 
jar, as well as the rest of the apparatus, is insulated from 
earth. 

We now come to an experimental result upon which the 
author of the paper bases much of his argument, and which is 
certainly deserving of attention. Considering the iodide 
salt and the moisture of the paper as electrolytes, we should 
expect the discoloration due to the liberation of iodine 
first to take place at the anode, or point where the + elec- 
tricity enters the electrolyte within each receiver. And 
taking into account the production of ozone, we might ex- 





pect, acoording to the ordinary view relative to the mode’ in rary ater i 


which this 
take place at every point where the discharge 
occurs, or at all oe ny the similar electrodes within 
the two receivers, It a however, that the discolo- 
ration first takes place F the anode within one receiver 
and at the nary Cages the oe. “The — of the 
test-papers next the positive and negative conductors re- 
spectively,” says the oe “are soon darkenened, the 
most intense effects being produced immediately opposite 
the points of the wires, and only when all the oxygen in each 
receiver is ozonised or antozonised, as the case may be, 
will the discoloration become general and at both sides 
of the paper—the latter being then in an ozonised or an 
antozonised atmosphere.” 


ly is formed, that the discoloration would 
electrical di 
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These phenomena, however unexpected, would to us 
appear to prove merely that electrical discharges produce 
upon oxygen a different effect according as the tension of the 
—— passing is positive or negative—the effect first 
taking place at those points where the electrical tensions 
are highest. And we may here at least safely assert 
that the tension of the conductors in one of the receivers 
is positive and that of the conductors in the other receiver 
negative. But to Prof. M’Gauley the phenomena con- 
clusively prove that there are two electricities ! This point 
is established mainly in the following paragraph, which, 
however, we cannot by any means consider as a specimen 
of “close” reasoning. 

“If there were only one kind of electricity, the positive state 
being due to an excess, and the negative to a want of it, the dis- 
coloration of the test papers would of necessity be different. For, 
as the positive electricity would then pass to the one coating of 
the jar from the positive conductor, the paper would be discolored 
opposite to the point of the wire leading from this conductor, 
as before. But as the same electri would also pass from 
the other coating of the jar to the negative conductor, 
being driven away by the repulsive action of the elec- 
tricity on the first coating, the discoloration of the second 
test-paper would be opposite the point of the wire leading from 
the second coating, instead of being, as it invariably is, opposite 
the point of the wire leading from the negative conductor. We 
have here, then, the distinct testimony of the senses that there 
must be two electricities.” 

Now what is here stated in reference to the single-fluid 
theory, viz., that when one coating of the jar is » oaew , 
say with + electricity, the same electricity passes from the 
other coating of the jar towards the negative conductor, 
applies also to the vitreous and resinous electricities of the 
two-fluid theory. But if it be argued that the statement 
does not apply to the one case, it can with equal reason be 
asserted that it need not apply to the other. Professor 
M’Gauley, however, would find that heat is generated 
throughout the conductors which serve to distribute the 
charges, and this heat he admits to be due to the combi- 
nation of the two electricities, which, according to the two- 
fluid theory, takes place at every point of the circuit. The 
truth is that, as has long Pm a granted by mathema- 
ticians, the single-fluid theory is competent to explain 
whatever can be accounted for upon the two-fluid hypo- 
thesis, since, mathematically speaking, they are equivalents ; 
and any argument against the former necessarily applies, 
with at least equal force, against the less simple mode of 
explanation. but we believe it can be shown, not only 
that the assumption of two “fluids” is, in the present 
state of our knowledge, a gratuitous one, but that it is 
opposed by analogies so close as to indicate a general 
law, to which, by a clear generalisation, different series of 
phenomena, including those of electricity may be referred. 
Natura simplex est, et rerum causis superfluis non luxureat ! 
The attraction between electricity and common matter, vary- 
ing ceteris paribus as the squares of the quantities of elec- 
tricity acting from or upon the same point—that attraction 
through which alone electricity becomes manifested when 
the normal equilibrium is disturbed by the action of an 
electromotive force, of which the attraction itself is the 
equivalent in stored-up work—that attraction of which a 
function varying as the square root of the force in action 
is termed electrical tension, positive or negative according 
as the attraction, from a given point of view, is that of 
electricity for common matter or that of common matter for 
electricity—is one of “simple” nature’s fundamental laws, 
which suffices to explain far more than has ever yet been 
referred to it. 
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ON DRYING GRAIN ARTIFICIALLY. 
(Continued from page 329. ) 

THE principle upon which have been constructed the most 
numerous different forms of apparatus for drying grain comes 
under what we have called the third division of our examina- 
tion of plans for the purpose. The test amount of 
efficiency obtainable from the employment of the desic- 
eating aetion of a fluid has’ been arrived at by bringing the 
grain against a desiccating agent which is itself in motion. 
A process upon this principle, which has been carried out 





b ita The Koolik scion - Ne 
country, specification, 
$008, ao. * 8589, is very similar, A cylinder formed of 


wirework, open at its two ends, and inclined like a bolting 
cylinder, is placed within a brick chamber communicating 
with a second one, containing a cast iron stove and pi 
The heated air enters the brick chassber holding the wire, 
work cylinder, which is caused to revolve, and the grain; 
being fed in at the upper end, runs through, and is pa 
in fifteen or twenty-five seconds afterwards into a wooden 
trough. It only pa pag passes through this case, 
which is provided with a thermometer, in order that the 
temperature of the grain at its exit from the cylinder may 
be determined, For the reasons we have already given,* 
this temperature must not, according to experience in 
France, tran the limits of from 57 to 62 degrees. 
From the indications.of the thermometer the fire is to be 
raised or slackened ; the openings between the two cham- 
bers must be altered, and the cylinder must be moved 
quicker or slower to let more or less graig pass through it 
within a given time. All this makes up an qperation of 
some difficulty and delicacy. An objection of detail has 
been found to consist in the fact, that as the screeni 
drop down yor the passage of the grain they covuni 
get charred and burnt in the chamber, giving out a smell 
unpleasant to the attendants, and causing the grain to 
smell in a similar way—in fact causing one of the dis- 
advantages attendant in kiln-dried wheat. A plan also 
upon this principle is No, 3159, a.p. 1860. 

Mr. James Baunehr (No. 3178, a.p. 1861) places the grain 
within a horizontal cylinder furnished with shelves, and 
which rotates round a hollow shaft perforated with numerous 
holes ; hot or cold air is forced through this hollow, shaft 
into the grain. 

M. C. Druart’s apparatus (patent No. 2302, a.v. 1861) 
consists of. a vertical column supported by a number of 
cones, each alternate cone reversed, and forming a sort of 
funnel. Beneath is a fire-place, the chimney of which 

through the column ; and the grain descends from 
cone to cone and escapes at the bottom. It is then passed 
through a fan to be cooled down. 

At about this time, in consequence of the wet harvest of 
1861, a great number of schemes were tried for drying grain, 
Thus, Mr, T. Smith, of Coven, patented in 1862 (No 53%) 
the application of a pipe with heated air to the central or 
lateral orifice of a fan to be used in elevating grain ina 
thrashing machine, This air tube was to be connected to 
the smoke-box of a portable engine driving a thrasher, in 
order thereby to obtain the necessary supply of heated air, 
This plan, which is very ingenious, was, however, naturally 
found to “smut” the grain with the particles of soot from 
the smoke-box, and, above all, easily to lead to the wooden 
thrasher getting on fire. In 1862 Mr. R. Young, of 
Glasgow, patented (No. 889) the use of a series of stages, 
one above the other, each stage consisting of a series of 

lates capable of being tilted hke the “slats” of a venetian 

ind, All the “slats” were connected, and provision was 
made’for tilting them so as to make the grain descend from 
stage to stage, while a current of heated air, blown in at the 
bottom, passed off at the top. Mr. McCann causes grain 
to descend through long cases of wire gauze while 
under the influence of currents of air. A remarkabl 
; ingenious plan (No. 2180, a.p, 1862) is due to an Ameri- 
can inventors, who partly fills with grain a hollow cylinder, 
made with one or more self-acting valves for admitti 
air to the vessel. The grain cannot escape, but the air 
can enter, thus ventilating the inside. Mr. Schuyler 
(No. 2959, A.D. 1862), another American inventor, combines, 
within a vertical shaft or tower, a series of grated plat- 
forms, one above another, and inclined in an opposite 
direction. The grain is carried up and allowed to drop down 
on the platforms, which have imparted to them a shaki 
motion. Upward currents of air are caused to carry ‘oft 
the moisture. Mr. L. 8. Chichester (No. 1367, a.p. 1863) 
takes a vertical hollow shaft, fitted with a series of inverted 
cones, and between these return cones. The grain in its 
oe from above is fed by a current of hot air from a 
an. Messrs. Sutton and Gibson (No. 1066, a.p. 1863) 
enclose the oo within a casing of perforated plates, 
—s it up by means of endless screws, a current of air 
being blown through the box. 

The last head (No. 4) under which we have arranged the 
different plans for drying grain is that, it will be remem- 
bered, of “employing the drying action of a metallic sur- 
face, heated by means of hot air, or steam, or superheated 
steam, or gas, or hot water.” In our opinion this plan is 
the most practical ; and it is evidently easy to make an 
apparatus of this kind portable. Inquiring first of all 
| which is the best fluid agent, we find that the use of gas 
| for heating a metallic plate for this pu would evidently 

give more heat than is required, so that we may dismiss 
| this 5 although, for heating a kiln, rows of gas flames 
would afford regular heat. The use of superheated steam 
is also unnecessary, and for the same reason, although it 
might perhaps be found of advantage for preventing con- 
densation in the pipes. Hot water is not so easy and 
light in its application as steam. The circulation of a 
current of heated air would be dangerous, and liable to 
scorch, or even burn, the grain. It takes up so much heat, 
with but slightly changing its pressure, that it does not 
afford us such a ready means of keeping its temperature 
within the required Timits as steam. Amongst the Eng- 
lish specifications which may be cited as instances of the 
application of heat to a metallic surface are Nos. 2665, 
A.D. 1855 ; 2008, 1856 ; 32 and 471, 1853; 2461 and 
3126, 1860 ; 1040 and 2373, 1853; and 1479, 1854. In 
Don, Smith, and Horsfield’s apparatus (No. 892, A.v. 1861) 
the wheat is caused to move in a thin layer over a num- 
ber of steam pipes one above another. It is fed in from a 
hopper at the top of the casing, and kept against the 
steam pipes by a ceiling of perforated zinc. A current of 
air is drawn through the grain by an exhaust fan, in order 
to carry off the moisture. We understand that the plan 
has given very good results for several years, and that some 
fourteen sets of this a tus are now in successful opera- 








tion in England. “No. 1,589, a.p, 1861, is upon the same 
* See Taz EnGiNgER of November 2nd, p. 329. 
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asial yabiilinlen Mr J. Walworth (No. 699, A.p. 1863) to ascertain the opinions of the trade as to future The 
employs a rotating vertical hollow cate farnighed with « ELASTICITY OF SPIRAL SPRINGS. state of trade in Staffordshire still continues very uch depreset 
series of hollow circular tables, each table having a scraper | _ By W. J. Macquorw Rawxrve, C.E., LL.D., F.R.S. | and the majority of 7 aoe are only —— ae 
in contact with its upper surface. Steam is supplied to | I peLieve that Professor James Thomson, of Queen’s Col- eo, et a a we og fle a 
the hollow spindle at hs ten: the grain is conducted by a | lege, Belfast, was the first to demonstrate the simple and | somewhat similar character, so a stoppage 
hopper to the centre of the uppermost steam-heated table, useful proposition, that if we conceive the cylindrical wire | of so many works in the north of ad, the orders in the 
whence it is gradually pushed off in the next dish below, | of which a spiral spring is made to be straightened, and | age are not on to teow any — into the trade of 
which is of a larger diameter, and so on till it gets to the | fixed at one end, and then twisted by a force actin . ~ pod pac yane! ae oe ee . — “- prone on . 


bottom. 

It is certain that a process for drying the grain during 
or just after its thrashing would be of great value; and it 
seems to us that, out of some combination of the elements 
of the ordinary portable engine and thrasher, an efficient 
drying apparatus might be ‘produced. - Returning to 
Mr. Smith’s scheme, we consider ow apart from the 
obvions danger of conveying the products of combustion 
from the smoke-box to the thrasher, it was quite unne- 
cessary, 28 sufficient heat might have been obtained ‘from 
exhaust steam in contact with a thin metallic’ surface. 
In‘order to make our meaning clear, we will describe an 
ingenious French apparatus for drying grain, patented in 
France by M. Malleval, in 1854, and of’ which the particu- 
lars are given in. vol. xxxix. of the French official’ “ De- 
scriptions des Brevets d’ Invention,” &c. © The leading idea 
is that of submitting the grain in layers of barely one inch 
deep to the action of exhaust steam. Within a given time 
each grain has to undergo the same degree of heat, deter- 
mitied by the exhaust steam heating a metallic surface with 
which the graim is in contact, at top and bottom, for a cer- 
tain length of time. The apparatus is ‘described as con- 
sisting of a flat casing of copper or tin, with a double 
covering. The grain is in the middle, and is thus heated 
on both sides as the steam traverses the apparatus from 
top to bottom, where, on its partial- condensation, it is let 
out by a tap. The grain itself is fed in from a hopper, or 
funnel, at the top of the casing ; and its exit at the bottom 
is regulated by a slide or damper. The grains, on leaving 
the apparatus, being hot and moist, are then caused to fall 
into arevolving fan; by this means they are cooled down 
and their steam driven off; and after being a little 
shovelled about, the dried wheat is stored away. It is 
worthy of note that the grain is stated to be heated to 
60 deg. Cent. (140 deg. Fah.) by a sojourn of two minutes 
in the apparatus; 76 deg. Cent. (150 deg. Fah.) in four 
minutes ; and 75 Cent. (165 Fah.) by being ten minutes 
therein. M. Malleval gives us to understand that a small 
apparatus, independent of a regular steam supply, could 
be made of a kettle containing about three gallons, and of 
a casing affording an area of about one square yard. With 
this arrangement the exhaust steam and condensed water 
could be returned to the kettle. An apparatus to hold 
three bushels could be tilled in barely two minutes, the 
stoppage of the grain would be barely three minutes, and 
three busiels could thus be completed- every five 
minutes, 

There is a great difference between proposing a plan and 
carrying it out; but we think that if Mr. Smith, of Coven, 
mentioned above, had exhausted steam from his portable 
engine, instead of the gases of combustion, and had sur- 
rounded the fan elevator with metallic steam casings, he 
could have obtained different results. In fact there are 
several parts of a finished thrashing machine which a trial 
ought to show to be capable of receiving a steam casing, and 
the natural ventilation of the machine would of itself get 
rid of the moisture evolved. A. portable and independent 
apparatus could be made of an annular cylinder, about 
2ft. 6in, outside, of tin or copper, with about lin. thickness of 
space for the passage of the wheat, and with a vertical dia- 
phragm lin. inside. The steam would be. supplied to 
the outside and inside of this ring, and this part of the 
casing could be of tin. The apparatus would be on the 
same general principle as that of Malleval, but a fan 
could be applied at the top, producing a partial. vacuum, 
exhausting the steam out of the grain, and forcing the 
evolution of its moisture. The action of this fan on the 
zrain during its drying would be highly favourable, as steam 
is evolved at a lower temperature under a lower pressure. 
The steam used could be the exhaust steam of a port- 
able boiler while employed to drive athrasher. The.ap- 
paratus could communicate with the boiler by means of an 
india-rubber flexible tube. Messrs Warne, of Gresham- 
street, will engage to deliver 2} in. piping to stand the heat 
and pressure of 30 lb, to 40 1b, steam, and the grain might 
be let in at the hopper and let out at the slide below. 

It is easily seen that this principle could be put into 
several shapes, according to circumstances. A casing and 
hopper on the exhaust pipe of an engine could easily be made 
to answer for stationary work. Another plan would be let- 
ting the grain run down pipes in a casing filled with steam. 
Yet another arrangement, and perhaps the best for several 
reasons, might consist of a broad ~ case heated with 
steam on the outside in the same manner as the preceding 
plan. The grain is let into the case, and is propelled 
towards the other end by setting a couple of the blades 
obliquely to the place of the axis of the shaft. By means 
of the obliquity of the blades the grain is thus propelled to 
the thin end of the casing, where it is lifted up by the 
blades to a convenient height for sacking. There is a 
hot blast of air through the machine, caused by the air 
from the fan being exhausted past the outside casing. At 
the same time, even steam of a higher pressure might be 
applied to the casing of this fan if any necessity were felt to 
counteract the unduly cooling influence of the blast of air. 
{t would be seen that with this apparatus the grain is 
heated by coming in contact with the casing, itself heated 
by the steam and by the hot air; there is a blast carrying 
off the steam and urging on the grain, which is carried up 
to a convenient height for sacking. 





Tar site of the new Palace of Justice is being rapidly cleared of 
its late swarming population. 

ANGLE Ion v, TURNED FLANGES.~-Mr. W. Wilson, of the Lily- 
bank Boiler Works, is now constructing stationary boilers of 
large size with flanged plates bent to easy curves, instead of using 
angle iron. A two-flued boiler of this construction has recently 
been supplied to Messrs. H. Reid and Son, Abbey Garden Works, 
Dunfermline. This is a step in the right direction which we hope 


to see imitated by other makers, 





circumference of a pulley fixed on the other en 
wire, and of a radius equal to the mean radius of the 
spiral, the extension or compression of the spring by a 
given load will be sensibly equal to the are of torsion at 
the circumference of the pulley produced by the same 
load ; and the greatest safe load in the two cases will be 
sensibly the same. Hence the following formula :— 

Let 7 be the mean radius of the spiral spring measured 
from the axis to the centre of the wire; 

n, the number of coils of which it consists; 

d, the diameter of the wire; 

C, the’ coefficient of transverse elasticity of the material ; 

J, the greatest safe stress upon it; . 

W, any load not exceeding the greatest safe load; 

v, the corresponding extension or compression ; 

W,,, the greatest safe steady load; 

v,, the greatest safe extension or compression; 


then 

Ww Rds. 

> =Gar’ 
07196 fd? 
W, an See; 

r 

a 12°566 nfr* 
as 
The greatest safe sudden load is 


= 


W 


The resilience of the spring is given by the formula, 
W,v, _ 2463 nf? rd? 
Sips C : 

The value of the coefficient of transverse elasticity of 
steel wire, in pounds, on the square inch, is C = 10,800,000 
nearly. 

By the greatest safe stress must here be understood the 
greatest stress which is certain not to impair the elasticity 
of the spring by frequent repetition; say 30,000 Ib. on the 
square inch. ; : . 

Any practical engineer can easily determine, by experi- 
ment, the values of those coefficients for the spiral springs 
that he uses. 

Glasgow University, 13th November, 1866. 








THE STRIKE IN THE NORTHERN IRON TRADE. 


In our last report we alluded in detail to the causes which had 
led to the notice which the masters gave in July last for a reduc- 
tion of wages in the various departments of the north of England 
ironworks. Since that time the men have obstinately declined to 
accept the ‘unanswerable logic of facts,” and have resolutely 
maintained their resistance to the terms oe gee by the em- 
ployers. They have asserted that though there might have been 
reasons for the notice of reduction in July, that those reasons are 
no longer applicable, inasmuch as the tightness in the money 
market has been for some time relaxed, while the threatened 
warlike complications on the Continent have ended in a general 
peace. They also have laid great stress upon the fact that the 
Staffordshire masters retain the list prices of their iron at the 
same figures as they have been at for the last two years, and they 
deduce the price of north country iron from the Staffordshire 
quotations. These appear to have been the main arguments used 
by the men, and it is upon these that the leaders have relied in 
order to keep the men from returning to work. They doubtless 
expected that long before this the almost unparalleled depression 
in the iron trade would have given way to increased activity, in 
which case there might have been a possibility of their obtaining 
the old wages, provided they could have remained out until the 
price of iron had so far risen in the market that the northern 
masters were able to sell at so much higher rates as would make 
the former wages not more than proportionate to the price of 
finished iron. It is u ‘y to tion that the continued 
suspension of the northern works has had no such effect. Not- 
withstanding the little stimulus which was given to the 
Welsh trade about three months ago, and which had the effect of 
causing the masters to withdraw their notices for a reduction of 
wages, this activity] was of short duration, and was purchased 
by accepting rates which would be simple ruin to other districts 
making the same class of iron. The fact is, there was at that 
time only very few orders for rails in the market; and South 
Wales, having such great advantages in coal and cheap labour, 
was able to underbid all competitors, and to accept the whole of the 
orders. Had there been more business to be done, of course prices 
would have ruled higher, and that district would only have 
obtained its share of the work. 

The heavy contracts which were given out in Wales at the time 
alluded to have not, however, been succeeded by others of a 
similar character, and now the reports from this district state 
that business is getting slack, even at the low prices at which the 
Welsh masters are prepared to accept orders. The Staffordshire 
masters have had a general meeting of the trade about five weeks 
ago, and though it was known at the time that the trade of that 
district was wretchedly bad, and prospects worse, no change was 
made in the official quotations. Still this circumstance is fonly 
significant as far as Staffordshire is concerned. ‘that district has 
now lost that prestige which it once enjoyed as the leader and 
director of all matters connected with the iron trade of jthe 
country. But when that state of things existed, it stood far 
a-head of any other centre with respect to the finished iron pro- 
duced ; and it has been only within the last few yyears that such 
numerous and important rival districts have sprung up. The 
central situation of birmingham, and the importance of the 
secondary manufactures carried on in the neighbourhood, must 
always tend to make this town a favourable place for holding a 
quarterly meeting of the general iron trade; and on these occa- 
sions the pulse of the trade may be very accurately measured. Those 
who took this opportunity of ascertaining the feeling early last 
month found that there was a wide-spread feeling in the minds of 
the Staffordshire trade, that an official reduction in the price of 
iron, and carrying with it a reduction in wages, would have to be 
made shortly, and that such a step would have been previously 
taken had it not been for the great derangement of credit 
which had taken place in the district consequent upon the finan- 
cial crisis. It was seen at the meeting that though the official 
prices of Staffordshire iron were unaltered, the actual selling rates 
were much below the list prices, and far more under the standard 
than is usually the case. Common bars of good average quality 
were to be bought at £7 10s., amd inferior brands at even lower 
rates; and only a select few of the manufacturers attempted to 
adhere to list prices. Thus the custom of fixing the prices of iron 
at the Staffordshire meetings is clearly shown to be a dead letter. 
Not more than a twentieth ay of the manufacturers in that dis- 
trict pretend to be guided by the official prices, while in other 
districts no further notice is taken of the quotations than 
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orders in the London and other markets, offering iron at rates 
lower than the English quotations; and a considerable 
tity of manufactured iron come from this source. All 
i to show that the notices for a reduction in wages in the 
were reasonable, were fully warranted by the condition 
e trade. Even at the reduced wages the men in the northern 
districts would still be better off than those in Staffordshire, as 
the wages in the north have, in nearly all departments, grown 
remarkably in excess of those paid in the other districts. We 
understand that the masters here have been making acareful exami- 
nation of the wages paid in the various branches of the manufac- 
tures, and have made themselves acquainted with great anomalies 
which have érept in in certain places, whilejin others the improved 
machinery and appliances has operated ‘so favourably to the men, 
that almost fabulous wages have been earned, which have been 
strangely out of proportion to the work actually done. The state- 
ments of the menas to their real earnings have led to an examination 
of the pay-books for the half-year previous to the strike, and a few 
figures have been published on official authority, showing what 
has been received by certain men. These statements have been 
confirmed by numerous independent mere, and have never been 
disproved by the men themselves. us attention has been 
forcibly called to what is termed the ‘‘ contract” system, which 
largely prevails in the iron trade, and which is generally supposed 
now to lie at the base of nearly all the misunderstandings which 
arise between employers and employed relative to wages. These 
contractors take a certain department, and pay all. the men 
re to get the work out of hand. It is their interest to give 
as low wages as ible, and to make shift with the youngest 
hands capable of doing the work at all, and also to e these 
underhands relieve them of as much of the labour as possible. By 
dispensing with a hand here, by employing a big lad ‘there at low 
wages, and by keeping them well up to their work, a contractor may 
make largesumsoutof the men he has in his employ, besides getting 
a good haul out of the contracting price. The effect of this system 
is to throw the power of the men into the hands of comparatively 
few people. The underhands look to the contractors for employ- 
ment, and depend upon them entirely, as they are unable alone to 
take the different jobs without the head men. The contract men 
are those which determine when a strike shall take place, and if 
they go out they throw a large number of other men out of work. 
The contractors are able to continue a strike without feeling much 

rivation. They earn large wages, and if they have not money in 

and, have always an unlimited command of credit, while, if their 
leaders are energetic, and can make up a good ‘‘cry” on which to 
appeal to other industries, they receive a weekly sum, more or less, 
from their union funds, while their underhands, being badly paid, 
and having no union to help them, are left to starve. All these 
facts have been a good deal discussed of late, and there has sprung 
up a strong feeling on the — of the puddlers and other less 
highly paid workmen that the time has come when a thorough 
revision of things should be made, and when the contracting 
system should be abolished. We are informed that this system is 
unknown in Wales, as there the men are all paid direct from the 
office, and the wages of each man determined by the heads of the 
firm. If the present strike should only lead to a more complete 
equalisation of the wages, so that the anomalies which recently 
existed, and which exist in Staffordshire also, may be to a con- 
siderable extent swept away, then the struggle will be productive 
of very-benefieial-results to the great body of the men Psa or tol 
while the fertile source of these repeated trade disputes will be 
removed. 

We have still to notice the movements of the men in carrying out 
their resistance to the masters’ terms. Having speedily ex- 
hausted their own resources, the leaders of the union turned their 
attention to the metropolis, and applied to the London trades 
societies for assistance. In this application there was a great deal 
of casuistry. The masters were charged with locking out the 
men. It was asserted that they insisted on a declarative 
renunciation of the union before the men would be allowed to 
return to work; and a strong point was made of the refusal of the 
employers to be bound by the decision of an arbitrator. A section 
of the London societies took up the matter, and offered some 
help; indeed, they promised very much; but the money which has 
been forthcoming has been remarkably scanty. Finding their 
resources were unequal to give the men on strike more than from 
two to three shillings per week, and finding also that much dis- 
satisfaction was growing up at this feeble result of all the glowing 
promises which had been made to the men, the union next turned 
to Staffordshire, and proposed to the men in that district that 
they should unite the northern and southern unions under an 
executive, thatis, they proposed to make again a national ironworkers’ 
union, as it had originally existed, when the national organisation 
gave way to the Brierly Hill and Gateshead executives. The split 
was owing to the obstinacy of the northern men, who declined to 
have the head-quarters anywhere out of their district. At first 
the two committees worked in tolerable harmony and consulted 
each other on points affecting their generai interests, but at the 
time of the North Staffordshire strike a complete separation of the 
two bodies took place, the north leaving the south to stand the 
brunt of the battle, while they escaped from the necessity of con- 
tributing to the men on strike. Bearing these facts in mind it is 
not a matter of surprise that the southern men are not favourable 
to the proposed amalgamation, but regard it as a trick on the part 
of the north to get help from the south. Still the Staffordshire 
men have sent no small amount of help to their fellow men on 
strike, though when divided amongst so many it comes to a very 
small sum per head, and, owing to the falling off from other sources 
of supply, the meagre pittances before alluded to have not been 
exceeded during the last few weeks. The union men in several 
parts of the district still maintain a bold front and speak of con- 
tinued resistance, but gradually the strike is being broken up. 
Every day a few additional men turn in at the reduced wages, so 
that most of the works are now in partial operation, and it is 
said ‘they will soon have as many men on as they can keep em- 
ployed, should the general state of trade remain as much depressed 
as it is at present. The Consett and the Monk Wearmouth iron- 
works arein full operation, the'men having unconditionally accepted 
the reduction. 

Such are the princi 
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facts connected with the latter phases 
of this long-continued dispute. The men appear now to be growing 
desperate, as we regret to find that they have recently been, in 
several instances, resorting to intimidation, and have assaulted 
those of their own body who have returned to work, and have 
also made an attack upon the secretary to the Masters’ Associa- 
tion. This is the more observable, as up to the past week they 
had conducted themselves with propriety. By their resort to mob 
law they have lost that small amount of public Te which 
they previously enjoyed. It is to be hoped that, before long, the 
dispute will be terminated by the men going to work, and that 
thus the trade of this new and important district may be spared 
from dispersion into foreign hands. 








SovuTH KENSINGTON MusEvM.— Visitors during the week ending 
10th November, 1866:—On Monday, Tuesday, and Saturday, free 
from 10 a.m. to 10 p.m., 9,319. On Wednesday, Thursday, and 
a (admission ; ) from + tops = 4 p.m., 1,366. Total, 
10,685. Average o' mding week in former years, 8,536. 
Total from the opening of the , 6,399,458, 
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WHAT SHALL WE DO WITH OUR OLD 
FLEET? 


No more important question than that with which we 
have headed this article presents itself for solution just 
now. At the first glance this importance is not apparent 
however, and we believe that the prominent idea which 
will arise in the minds of the greater number of our 
readers may be best embodied in the assertion that ow 
unarmoured wooden ships are not worth taking thought 
for; and that the best possible place to which they can be 
consigned is the ship-breaker’s yard. Yet a little reflec- 
tion, and a moderate acquaintance with the true character 
of these ships, should, we think, prove conclusively that such 


| hand of time, or have their dissolution hastened by the 
| shipbreaker. We must not forget that this wooden fleet of 
| Ours was, until the advent of ironclads, both in the num- 
| ber and character of its component ships, the most power- 
ful fleet in the world. Its construction cost vast sums of 
| money, and employed the talents of perhaps the most able 
naval constructors who ever existed in any country. 
Even at this moment it is questionable if it be pos- 
|sible to set better ships afloat as regards ae 
seaworthiness, and comfort. Much importance 8 


been attached to recent changes in the construction 
of vessels of war, but after all these changes relate almost 
solely to what we may term the military equipment of the 
ship, either not operating at all or else operating prej 
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an idea is erroneous; and that as the worst possible use 
to which we can put a man is to hang him, so the worst 
possible use, with a single exception, to which we can put 
our old line-of-battle ships is to break them up. The ex- 








cially as regards every question connected with the 
sailing and steaming and turning qualities of the hull. 
Setting aside the changes in the method of construction 
entailed by the use of iron instead of wood, and avoiding 








ceptionally worse use would be to employ them in their | mere problems of strength, we shall find on examination 
present condition in any important operation of naval | that the recent change in, our navy is so far from being 
warfare. Men speak with contempt of our wnarmoured | radical that-.it. really concerns only. that portion of our 
ships, principally because so much has been heard Jately of | ships which extends from the water line up. The sub- 
our new iron-clad fleet in general, and of certain from-clad | merged portions of modern ironclads are not armoured. 
ships, such as the Bellerophon, in particular, that individuals | The laws of fluid resistance have not changed. The 
possessing no very pressing or immediate interest in the | only modifications required in a hull to prevent roll- 
subject of naval warfare have apparently forgotten all|ing in the case of. an ironclad, as compared with 
about that other fleet which is not iron-clad. It is only| an unarmoured ship, are due to a different dis- 
alluded to, indeed, now and then as a useless incumbrance, | position of weights. For all intents and purposes the 
possessing at best but a fictitious value; costing much | bottoms of our old vessels—as it is the fashion to call 





























could be better ex- them, though they are not really old—are just as suitable 
| for the ends of modern naval warfare as are the bottoms of 
estuaries, which not only might be, but ought to be, de- | the Pallas, Bellerophon, or any modern craft in our navy. 
voted to a better purpose. We cannot assert that such | We do not mean to assert that such ships as the Victoria 
sentiments are altogether erroneous. With certain limita- | or the Duke of Wellington are cheluialy as strong or as 


money for its maintenance which 
pended ; and occupying much room in our harbours and 


tions indeed they are strictly accurate conclusions; but then | scientifically put together as more recent additions to our 

the limitations are of much importance, and should be | fleet, but we believe that at a very moderate expenditure 

carefully considered before we suffer ourselves to join in a | ships far inferior to them in these respects might be rendered 

sweeping condemnation. These limitations may be em- | sufficiently strong to carry the heaviest guns ever made 

bodied in a very few words. In their present condition | with ease and safety. What the nature of these modifi- 

our wooden unarmoured ships are, for actual hostilities, | cations would be we shall see presently. In one word it 

worse than valueless. But is it certain that they capnot | may be safely assumed that it is only from a little below 

undergo such modifications as will, at a moderate expense, | the water line up, that our old ships are inferior to the 

render them extremely valuable? When this point has | greater number of our new ships as engines of war. 

been definitively settled in the negative, then will the pre- Before going further it is necessary to pause here for a | 
sent popular sentiment be correct. Untilfthen, thinking | moment, and consider of what our unarmoured navy at | 
men will not venture to assert that England’s wooden ships | present consists.. We believe it to be regarded, accord- | 
should he suffered to waste away under the withering | ing to popular opinion, as consisting for the most part of 








a very few crack wooden frigates, such as the Orlando, 
anda dozen or two of decrepid old two and three-deckers, 
little better than hulks, We fancy that a glance at the 
subjoined list, pre from strictly authentic sources, 
will do much to dissipate the notion, and to prove that 


PLAN N° 2. \ i 

















these ships held in such contempt, are after all not so 
very inferior to the giants of the present day. 


LINE-OF-BATTLE SHIPS OF THREE DECKS. 


Name. Tonnage. HP. Date of build. 
Victoria... 4,127 ... ... 1,000 .. 1859 
Howe ... ... Ga ww « Eee .s 1860 
Marlborough... ... 4,000 800 . 1855 
Prince of Wales*... 3,994 800 1860 
Duke of Wellington 3,771 700 1852 
Royal Albert... ... 3,726 500 1854 
Windsor Castle ... 3,101 500. 1858 


We have, in a word, no fewer than seven ships of the line 
having an aggregate burthen of nearly 27,000 tons, and pro- 
pelled by engines of over 5,000-horse power—no despicable 














naval force surely, nor one to be ge beg from our hand. 


Our two-deckers are so numerous that we give them a 
regular table to themselves on the next page. The double 
datés in the fourth column give the year of ori con- 
struction and that of re-construction. Thus the Queen was 
laid down in 1839, and re-constructed and supplied with 
engines in 1859. 

It will probably be urged that these ships are so old that 
they are rotten and unfit for service of any kind. With a 
very few exceptions, however, nearly all the vessels in the 
foregoing and following lists are free from dry rot, and as 
strong as when they were launched; and that this should be 
the case follows as a natural consequence from the system 
adopted in their construction. Our wooden ships of the 
line were commonly built with infinite pains and thought. 
Their frames were made of the soundest timber that money 
or skill could procure or select. These frames when set up 
were allowed to remain uncovered by the skin for periods 
varying between two and six years. From time to time 
they were carefully examined, and every defective piece was 
removed and replaced by wood totally free from decay in 
any form, Finally, immediately before the skin was put 
on the frame underwent a rigorous and searching survey 





*Her engines have just been taken out. 
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by which the most minute imperfections were detected. 
Under such a system every atom of frame which contained 
the seeds of decay was eliminated from the complete struc- 
ture; and thus it happens that the timbers of by far the 
greater number of our old ships are so sound and trust- 
worthy that were material réquired for the formation of 
a new wooden fleet to-morrow, it is exceedingly doubtful 
whether any timber of better quality than that at present 
in the hulls of the old fleet could be obtained. This is, of 
course, a very important point, as on it must mainly turn 
the success of any scheme intended to convert our wooden 
ships to a useful purpose; but it is one on whigh no doubt 
need be entertained. Practically speaking, two-thirds at 
least of the ships on our list are perfectly sound in every 
respect, and so far fit for any purpose. 

Those who have followed us so far will now be in a posi- 

tion to realise the true importance of the question—what 
shall we do with our old fleet /—with over f splendid 
war-ships, rendered useless, almost i a day, by modern 
innovations? And they will also | greene any scheme 
which apparently presents us with something like a satis- 
factory solution of this problem deserves the most careful 
consideration, not only at our hands, but from the nation 
and the Government. Such a schenle has recently. been 
laid before the Admiralty, and, we ittay add, backed up by: 
the warmest commendations from several naval architects 
of the highest standing, whose names for the present 
we do not feel at liberty to publish. This pro’ comes 
from Mr, C. F. Henwood, a gentleman who has for a con- 
siderable period acted the ot-naval constructor and 
manager to one of the largest ship-building firms in Great 
Britain. Mr. Henwood’s scheme would hardly be intel- 
ligible without drawings. By the aid of the annexed 
engravings it can be comprehended very easily. Mr. 
Henwood proposes, in the first place, to remove all the 
upper portions of the hull, say of a three-decked ship, 
shown in plan 1 by dotted lines, save]a small part of the 
forecastle and poop. The next step is to secure armour 
plates 14in. thick to the present skin or outer planking 
of the ship. Over this an 18in. teak backing is to be 
worked. This backing will extend below the armour 
plates with an increased thickness, as shown in the cross 
section, Fig. 2, giving additional strength and buoyancy to 
the huli, The teak backing is then to be covered with 
armour plates six to eight inches thick above and at the 
water-line, diminishing in thickness thence downwards. 
The plates are to be covered with 3in. planking and 
coppered below: the water-line. The armour will 
extend from stem to stern, and protect the rudder-head. 
This represents all that requires to be done to the bottom 
of the ship, and it will be obvious that it entails no pulling 
to pieces and reconstruction, always most expensive work. 
Plates and backing are bolted on, indeed, to the hull, but 
practically it remains as intact as though it were receiving 
a vopper sheathing only. Two decks having been siceetelt 
a third remains, and this would be covered from end to 
end with 14in. plates, over which a second deck of 44in. 
planking would be worked. The portions of the original 
hull forming the poop and forecastle, may be cased with 
Zin. plates, if desirable. As, however, the destruction of 
both poop and forecastle in action would be of little impor- 
tance, and as it is certain that a 2in. plate would not delay, 
but would rather hasten their destruction by forming a good 
point uppui on which to explode shells, it does not 
appear advisable tat this part of Mr. Henwood’s design 
should be carried out. The armament of the ship would 
consist of four turrets, each carrying two 22-ton guns, the 
8 guns throwing a broadside of 4,800Ib. In addition, 
pivot guns would be mounted on the poop and forecastle. 
Line-of-battle ships of two decks would carry two or three 
turrets, each mounting a pair of the heaviest guns, besides 
pivot guns at bow and stern. 
_ In order that the ship may be worked tinder sail, without 
interfering with the fire from her turrets, Mr. {Henwood 
proposes to construct a spar deck of iron, sheathed 
with four inches of planking, rumming from poop to 
forecastle over the tops of the turrets, Something like the 
hurricane stage—-we cannot call it a deck—aused in monitors. 
The hammock berthing is also to be of iron, forming a 
longitudinal box girder 5ft. deep and 2ft. wide, at each 
side of the spar deck. Rifled shield plates woukl be bolted 
to the inner walls of these girders to protect the officers 
and crew on the spar deck, The deck would be supported 
not only at the bow and stern, but amidships, by diagonal 
box trussing, as shown in Fig. 2, The two longitudinal 
beams acting in conjunction with this trassing restore the 
vertical stiffness lost by cutting down the ship's sides, on a 
principle carefully worked out with the shallow steam- 
boats used on American rivers, The hatchways, &c., 
would all be protected by iron box casings extending to 
the spar deck for the purpose Ofventilation_and commu- 
nication. Mr, Henwood also proposes to fit™falling bul- 
warks of plate iron between the main and spar.decks, by 
which the enclosed space would be kept dry and addi- 
tional accommodation would be provided for the crew 
when cruising. These plates would be lowered down in 
board, and lie flaton the main deck when the ship was 
going into action. Stanchions and ridge ropes easily 
removed would be run round the main dock 

So much for the larger vessels, The smaller and slower 
ships Mr. Henwood proposes to convert into monitors in 
much the same way, as shown in Figs. 3 and 4. The 
eitire upper portion of the hull is to be removed, and 
L4in. armour sa sheathed with three or four inches of 
wood, are to be bolted on the deck. A stage of iron for 
conning the ship under ordinary circumstances, would be 
erected between the turrets. The general characteristics 
of, and the differences between, both ships will be readily 
gathered from our engravings. It may be added that Mr. 
Henwood purposes to plate the turrets of the sea-goin 
ships with six inches of armour, while the monitors woul 
carry twelve inches both on their sides and turrets. 

Such are the main features of a scheme which is founded 
on a correct appreciation at once of what we most require, 
and of that for which our wooden ships are best adapted. 
In a merely constructive point of view there is ncthing to 
preveat Mr. Henwood’s ideas from being carried into 





practice, and, although it is certain that his ships 
would ‘not be so perfect, as vessels specially designed to 


‘meet the conditions of modern warfare should be, still it 


is equally certain that ney such turret ships would con- 
stitute a navy which would effectually protect our shores 
_— any fleet that could be brought against us, 
while such ships as the Bellerophon or the Her- 
cules carried the war into the very camp of the enemy. 
One of the most interesting questions connected with 
the subject is of course that of relative economy. If 
it .costs as much to convert one of these ships to Mr. 
Henwood’s plans as to build new ones, then by all 
means let us have the new ships. Our later additions to 
the navy have, however, proved so very costly that we 
think ‘Mr. Henwood ok not have the slightest ap- 
prehension on this score. We may select, as a prac- 
tical illustration, the| Captain, of about~4,000 tons, and 
1,000 horse-power. She will cost say £50 per ton, or in all 
£200,000, to which we must add the value of her engines, 
say £60,000, or £260,000 in all. This vessel, carrying 
two turrets, and mounting say four 600-pounders, wi 

throw a broadside of 2,400 lb. Even if we admit that she 
carried three turrets, and threw a broadside of 3,600 Ib., 
she would still be not more heavily armed than a converted 
wooden ship. The cost of conversion, which is a very dif- 
ferent thing from re-construction, be it observed, could 
hardly exceed £75,000. To be safe, however, we shall ¢all 
it £110,000, representing a difference of £150,000 per ship. 
In other words, to fit up twenty of our t wooden 
vessels on the turret system, would cost the country 
£2,200,000, while to construct ab ovo the same number 


of new vessels would require an expenditure of £5,000,000, 


or more than double the sum. 
LINE-OF-BATTLE SHIPS OF Two DECKS. 





Name. Tonnage. iP. Date of build. 
Duncan... ... oe 3,727 oe ove 800 «. ve 1859 
Gibraltar... «. 3,727 ws. «. 800... ... 1860 

: sea A otis “eon io Se cee pag Siang Ye P 
Bulwar coe oe OD, wee ove a 
Repulset ... .. 3,716 .. «. 900 us (Wotwit 
Robust... ooo cco. Stl Sw ee Ue 1» (Devonport 
Defiance ovo aco MID we oe Oe ee 
Anson 0. wee on 3008- oe BO we . 2 
Bile i we cee ... 800 1860 
Renown... «+ «. 3,318 - 800.. 1857 
Revenge... ... «. 3,318 - Te a 1859 
Agamemnon eee SOB nce ee OD ne 1852 
Algiers ... so s+ 3,340 0 - 600 ... 1854 
eee meee 600 ... 1858 
HHeTO oe wee wee Sy ABB cee cee DD owe 1859 
Wo0d 2. 200 cee 3,508. ce ove 600 ... 1859 
James Watt... 3,083 ... . 600 .. ... 1853 
Orion sis, ae — 1854 
Victor Emmanuel 3,087 nn wa ae 
Hannibal wo eae . 450... 1854 
Port Royal ... ... 3,130 . - @ .. «as Ia 

St. Jean d’Acre ... 3,199 . - 500.. 1853 
Nelson ... .. «. 2,736 - 500... 1814—60 
Neptune... _... 2,830 ... «. 500... 1832—59 
Royal William ... 2,849 ... «+ 500 ... .. 1833—60 
St. George .. . 2,830 ... + 500 1840—59 
Trafalgar ce ccc 3,890 wee cee SOD .... 1849—59 
Conqueror ... .. 2,845 ... »- 500 .. 1833—59 
Prince Regent S.7GR ce cee HO un 1823—47 
Lomllon oo. occ =e 3,087 - 500. 1840—58 
Wie nce ote owe SOD - 500... 1839—54 
Rodney... ... so 2,770 ... »- 500... .. 1833—60 
Aboukir = oo oo 3,09E 0 2 400 ... ... 1848—58 


CE kts. 0. ae, we, oe) ae oe 
Eumowth .... cco SBOE cee sce GOD nce cee 1 
Albion 26. cco cco SUE oe sce « 2 
Royal George... 2,616 ... «+ + 
Frederick William 3,241 ... ... 500... ... 1861—60 
Queen co cco coo 7 ee —— 39—5 
Bombay oe «oo Ee ow, Oe ee ae ee 
Brunswick ... ... 2,403 .« cc 400 «. «. 1856 

Centurion ... ... 2,590 ... so = ooo ov 1857 
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Coloee iter, sco cco = —— ove oes See - 
Cressy ... 1. soo 2,539 oe 0: —— oo woe 1855 
Goliath 22. cco coe F,5BB ace ove — ss oso OO 
Irresistible ... .. 4, os ee — oo we 
CS ll — oo = 
ee | ee ——- - = 
De wi am Ew ne one oe 
Meeanee$ .... ow. 2,573 ove ove =e i 
Collingwoodt 2,611... oo — oo ove 1856-9 
THE CENTRIFUGAL PUMP IN OUR 
DOCKYARDS. 


ONE of the most essential of the many points for consideration 
in the design and construction of docks is necessarily the provision 
of a means of egress for the water on the admission of a ship for 
examination or repair. This is sometimes effected by simply 
pumping out the water—a somewhat long process, as pumping 
engines are generally fitted for the purpose—-and otherwise by a 
combined system of pump and reservoir, the latter being con- 
structed on a lower level than the floor of its adjoining docks. 
Even, however, when pumps and reservoir have been combined, 
as is the case now with several of the old docks of Portsmouth 
yard, the work of emptying the dock of water on the admission of 
a ship remains a difficult matter, and it is often late at night before 
a ship can be properly shored up and secured on her blocks. In 
constructing the Minotaur, or No. 11 dock, at Portsmouth yard, 
the pumping system has alone been adopted for saps the dock 
of water, but this appears to be so efficient as to altogether supersede 
the necessity for reservoirs as an additional power for rapidly filling 
or emptying: docks or basins, and has also again established the 
great superiority of the centrifugal over all other forms of 
pumping gear in dealing with large volumes of water where 
the time occupied in the work done is of importance. No. 11 
dock at Portsmouth yard is connected with and entered from the 
steam basin. In constructing this dock a centrifugal pump was 
erected at its head by Messrs. Easton, Amos, and Co., of London, 
under contract with the Admiralty, and connected by culverts 
with the No. 11 dock and the steam basin, and also with the 
reservoir of the old docks of the yard. ‘The official trials of this 
centrifugal pumping engine have been made during the past wee 
the last frial havin come off on Saturday, and have been attend 
with very remarkable success. No. 11 dock and the connecting 
steam basin were selected for the pump’s trials as affording 
perfectly reliable data by which to measure its capabilities. The 
pump, which is in reality, as may be supposed, simply an 
‘ Appold,” is 6ft. 6in. in diameter, and has nine blades or vanes. 
It is fixed on vertical shafting, like the hydraulic wheel of 
her Majesty’s ship Waterwitch, and is driven by two engines 
of 40-horse wer nominal each; the cylinders having a 
diameter of 30in., and a stroke of 30in., steam being cut off at 
one-fourth stroke. Steam is supplied to the engines by two 
double-flue Cornish boilers, each 25ft. in length and 7ft. in dia- 
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meter, and having two 2ft. 9in. flues. Culverts, 8ft. by 6ft., com- 
fo fetes @ ton ni with as iam tals Soe 

or ingress or egress, i t of 
No. 11 dock. A circular culvert of 6ft. diameter communicates 
with the pump from the head of No. 11 dock. There is also com- 
munication with the pump by two 18in. barrel drains, one on each 
side of the dock, from drains at the heel or afterpart of the dock, 
the floor of the dock having a slope of 9in. from the head to the 
caisson. The-first trial was made by pumping water from thie 
harbour into the steam.basin and No. 11 dock against the ordinary 
head of .water in the basin. The area of the steam basin is seven 
acres, or 304,920 square feet. The dock is 419ft. long by 97ft. 
wide, and gives an additional 40,643 square feet to the basin area. 
The trial was a continuous pumping, under the conditions of a 
varying tide. The rise of the water in the dock or basin was 184in. 
per hour throughout, but the first hour the rise was at the rate of 
19}in. The second trial was made also with the same dock and 
basin, the trial lasting half-an-hour, commencing a quarter of an 
hour before dead low water, and concluding a quarter of an hour 
after dead low water. The average lift was 10ft., and the height 
of the water in the dock and basin was raised 11 fin. in the half- 
hour. The third and last trial on Saturday was to pump the water 
out of No. 11 dock, commencing at high water, the water in the 
dock being level with the tidal level of the harbour outside the 
walls of the yard and dock. The depth of water in the dock was 
26ft. to inverts and 13in. below, or a total of 27ft. lin. from level 
to floor. The contract stipulated time to pump this vast body of 
water out was three hours and thirty tideinbes. The pump was 
started at 2 p.m. precisely, and until the dock was emptied of its 
water the depth was taken and the vertical central measure of the 
water pumped out as follows :—Pump started at2 p.m. Depth of 
water lessened—at 2.15 p.m. by 4ft. 8}in., at 2.30 p.m. by 3ft. 84in., 
at 2.45 p.m. by 3ft. 14in., at 3 a y 2ft. 8hin., at 3.15 p.m. by 
2ft. 54in., at 3.30 p.m. by 2ft. 3}in., at 3.45 p.m. by 2ft. 1fin.. at 
4 p.m. by 2ft. lin., at 4.15 p.m. by 2ft. 2in., and at 4.30 p.m. by 
1lfin. The total is 26ft. 3}in., me this was pumped through the 
circular culvert at the head of the dock. The remaining nine and 
a-half inches was pumped through the barrel drains leading from 
the after end of the dock. Two and a-half hours were occupied 
in pumping through the head culvert, and five minutes through 
the barrel drains, the total time occupied in pumping the dock 
clear being two hours and thirty-five minutes, or fifty-five minutes 
less than the contract time. Messrs. Easton and Amos have reason 
to be much gratified with the results of the trials to which their 

umping machinery. has been subjected, and the civil engineering 
Copertnetit of the Admiralty also deserve credit for advising the 
expenditure of money upon machinery so efficient.— Times. 

essrs. Easton and Amos us that they could have 
emptied the dock exactly in the contract time by driving the 
e at its proper pea They preferred, however, to do more 

than they undertook. }|—Ep. E. 


FOREIGN NOTES. 


Tue beet sugar crop of Europe this season is only expected to 
reach 650,000 tons, or some 40,000 tons below that of last season. 

THE electric telegraphs in Victoria are in the hands of the 
—— There are 73 stations in the colony and 2,627 miles 
of wire. 

SoutH AUSTRALIA expended about £136,000 in each of the years 
ered and 1864 for works and public buildings, roads, streets, and 

ridges. 

THE 281 miles of Government railway in Victoria cost £8,750,570, 
or an average of about £35,100 a mile. The private lines 18} miles, 
£1,121,548, or rather more than £60,000 a mile. 

Raitways bring in to the South Australian Government nearly 
£120,000; the Port Elliot and Goolwa Tramway, £2,300; the 
telegraph lines, £11,000; and the Adelaide water rates, £16,000 
a year. 

TuE Melbourne University has belonging to it a school of civil 
engineering. The National Museum of Art belonging to it contains 
an interesting collection of objects of natural history and spinning 
models, &c. 

Tue mineral wealth raised in South Australia during the past 
ten years is represented by the sum of four and a-half millions 
sterling. The value of the copper, &c., shipped in 1864 exceeded 
fourfold that of 1855. 

THE exports of British metal goods to France has increased in 
value from 43,700,000f. in 1859, before the Commercial Treaty, to 
45,100,000f. in 1864. Machinery in the same period has risen in 
value from 6,800,000f. to 9,500,000f. 

In 1861 there were 79,000 gold miners at work in Victoria, and 
in 1864 85,000. The approximate value of all mining plant upon 
the gold-fields is £1,500,000. 888 steam engines were employed 
for gold mining purposes, of which 441 were used in alluvial and 
447 in quartz mining. 

THERE are 110 flour mills in the colony of Victoria, 70 breweries, 
and 646 manufactories and works of different descriptions, 204 of 
which carried on their operations by steam, 15 by water power, 
4 by wind, 72 by horse, and 351 by manual labour. The total 
amount of power they employed was equal to that of 2,823 horses. 

Ir is intended to forward to the Paris Exhibition a similar 
emblematic gilded pyramid to those shown at London, 1862, New 
Zealand and Dublin Exhibitions in 1865, representing the space 
which would be occupied by all the gold produced in Victoria 
during the last fifteen years. The height of the pyramid will be 
5Oft. 10in., and at the base it will measure 10ft. square. Its 
cubic measure will be 1,994ft., and it will mt a weight of 
1,071 tons 3 qrs. 12 lb., of the value of £140,000,000. 

The production of quicksilver in California is slightly on the 
increase, as the result of the high prices—0 cents for home use 
and 50 for export. The receipts from the new Almaden mine are 
about as usual. The Guadaloupe mine is turning out about 
125 flasks monthly. The Redington Company mine has yielded 
from 2,400 to 2,800 flasks since Ist January. At present new 
furnaces are being erected at this mine, which, when completed, 
will greatly increase its product. The new mine at Mount Diablo 
promises well when it shall get fairly under way. 











CANADIAN RAILROADS AND TELEGRAPHS.-~The Government 
return for the year 1865 shows that there were in that year 2,148 
miles of railroad in Canada open for traffic. Their cost has been 
121,543,189 dols. The receipts for 1865 amounted to 10,910,678 dols. 
The total working expenditure was 5,778,343 dols. Renewals cost 
1,355,759 dols. e Grand Trunk line, 1,377 miles in length, had 
thirty-eight deaths by accident in the year; the Great Western, 
with 345 miles, fifteen; the Northern, with 97 miles, five. There 
are three telegraph companies at work in Canada—the Montreal, 
the Provincial, and an American company, the Vermont and 
Boston, which has 43 miles of telegraph line in Canada. The total 
length of the lines in 1865 was 4,978 miles; the number of messages 
sent 479,331. 

PREPARATION OF PuRE IRoN FOR MaGNeETS.—We find in the 
Annales de Géaie Civil, published by Eugene Lacroix, of Paris, the 
following note under this head:—The ordinary mode of preparing 
pure iron for this pw is by reducing the oxide of iron by a 
current of hydrogen; the iron thus obtained in a finely divided 
state agglomerates in the same manner as platinum. Recently M. 
Bequerel has proposed to prepare the metal by means of galvanism. 
The method adopted is to use a large glass tube bent in the shape 
of the letter U, one branch of which is filled with a solution of 
sulphate of iron and the other with a solution of sea salt; in each 
arm is introduced aslip of platinum communicating with the poles 
of an electric pile of three elements, the current being so regulated 
that mere traces of hydrogen are disengaged. At the positive pole 
is formed a double sulphate of iron and of soda, and at the nega- 
tive pole a precipitate of perfectly pure iron. 
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RAILWAY MATTERS. 


Ar the North British Railway meeting on Wednesday the resig- 
nation of Mr. Hodgson and of the other eight directors was tay 
accepted. 

ON Monday night a train ran off the North British line at Long 
Diddry, near Edinburgh. One woman was killed and several 
persons were injured. 

AN explosion of a locomotive on the Virginia and Tennessee 
Railroad on the 23rd ult., resulted in the death of three men, the 
engineer, fireman, and brakesman. 

It has transpired that there are no less than 1,000 defective 
rails on the Newry and Armagh line, a state of things attended 
with great danger to passengers. 

A DIRECT communication by railway between Copenhagen and 
Hamburgh, vid Fredericia and through Schleswig-Holstemn, was 
opened on the Ist. The journey is performed in fifteen hours. 

Mr. H. Oxtey, the ex-mayor of Leeds, has been elected by 
the board of the North-Eastern Railway Company to fill the 
Vacancy in the direction caused by the death of the late Mr. 
Newman Cash. 

THE directors of the Carmarthen and Cardigan Company, havi 
found it impossible to adjust the claims of the various creditors o! 
the concern, have determined to make application in the next 
session for a bill to regulate the capital account. 

On Saturday morning a train that had acquired too great a 
momentum on entering the Merthyr Tydvil station ran past the 
station and into a warehouse, one wall of which it earried ‘away. 
Many passengers were injured, bruised, or shaken. 

THE shareholders of the Northern of Buenos Ayres compan 
have agreed that they will advance £7,500, or 10s, per share, whic 
will enable the directors to pay off the most pressing claims, the 
a creditors of the company being willing to wait for better 

imes. 

THE latest news from the construction trains on the Pacific Rail- 
toad is that the track is completed 266 miles west_ of Omaha, and 
is still going down at the rate of two miles a day. A force of 
from 9,000 to 12,000 mechanics and labourers is steadily at work 
on this great highway to the Pacific. 

THE professional men through whom capitalists usually made 
their loans to railway companies have very generally assured the 
Glasgow committee of the North British Company that unless a 
thorough change is made in the present direction no more money 
will be forthcoming to replace existing loans when they fall due. 

During the winter a great many workmen will be employed on 
the railway to be constructed across the manufacturing districts of 
Bohemia. Hungary will have several railroads cut across the 
country, and at the request of the Minister of Commerce, M. von 
Vullersdorff, several railway companies have reduced ther tariff 
on merchandise traffic. 

In the report of the Madras Railway, as compared with the 
corresponding period, the mileage shows an increase of 50} per 
cent., the gross receipts an increase of 863 per cent., and the net 
receipts an increase of 125 per cent. On the Ist of August a 
section of the line, thirty-four miles in length, beyond Cudapa to 
Moodanoor, was opened for traffic. 

A COLLISION, which created considerable excitement, occurred 
on the London and North-Western Railway, at Heaton: Norris, 
near Manchester, on Saturday morning. On approaching the 
place named, the mail train from London ran into a hagenge train. 
The guard and a post-oftice employé were injured. It.was some 
time before traffic could be saomel on the line, 

It is reported that a well-matured plan is under the considera- 
tion of the Chancellor of the Exchequer for placing the debenture 
systefh of the railways of the United Kingdom on a basis of per- 
fect security, and at the same time providing not only for the 
gradual extinction of these liabilities, but also insuring a surplus 
to be applicable to the reduction of the national debt. 

THE statement of the chairman of the Carmarthen and Cardigan 
Railway that £200,000 worth of the eompany’s Lloyd’s bonds, now 
in the hands of the public, are'an over-issue, is pronounced by 
Mr. Holden, the contractor of the line, to be “‘ utterly untrue.” 
Mr. Holden asserts that all the bonds were issued to him, and he 
has instructed his solicitor to take proceedings against Mr. Everitt 





for his “‘ libellous statement.” 

THE opening of the New Midland route between London and | 
Manchester has been postponed, in consequence of a landslip on | 
the New Mills, Rowsley, and Buxton extension line. The portion , 
of the line that has more or less given way consists of an embank- } 
ment, two bridges across roads, and a viaduct of five openings, 
the span of the arches being some 42ft. each. The total length of 
the line that has slipped is about 280 yards. The viaduct is about 
30ft. high. 

THe Great Eastern Railway Company has been engaged for 
several months past in a poor-rate litigation with several Suffolk 
parishes, ‘The contest with a first batch of parishes- Haughley, 
Old Newton, Stowmarket, and Sicthientien-oteen just concluded, 
and the company appears to have triumphed, the rateable value of 
the railway in the four parishes being reduced as follows :— 
Haughley, from £498 to £230; Old Newton, from £2,443 to £712; 
Stowmarket, from £528 to £140; and Wetherden, from £650 to £33 

THE directors of the Madras Company are turning their atten- 
tion to obtaining a good supply of wood fuel, and for that purpose 
intend to have plantations at convenient distances along their 
lines. They have no coal in their districts, and they can obtain 
English coal thirty per cent. em than. they can get it from 
any other place. There is no harbour at Beypoor, but there are 
roadsteads and good anchorage at places near it on the coast, to 
which branch lines might be made and where piers may be con- 
structed, 

Mr. Joun Houty, of Blackwall, has recently invented a con- 
tinuous brake which is shortly to be tested on one of the principal 
lines in the kingdom. The principle is very simple: a wheel, the 
shaft of which carries a small chain, is forced by the guard against 
the periphery of one of the travelling wheels and thereby caused 
to revolve. In working the chain is coiled up and forces a pair of 
brake blocks against the wheels. In some respects the system 
resembles Clark’s, but the details are totally different. We have 
examined the model and are disposed to think favourably of the 
invention. 

THE directors and the representatives of various classes of 
creditors of the Newry and agh Railway Company appeared 
before Master Fitzgibbon in Dublin on Saturday in order to obtain 
his sanction to a bill about to be promoted for the sale of the line, 
the debts of which are £300,000, whilst it would not bring, as was 
stated, more than £120,000 in the market. There is a conflict for 
preference between the ordinary debenture-holders and the holders 
of Lloyd’s bonds, and the latter are seeking to get a judgment 
establishing their priority. The nominal property of the share- 
holders in the line is but £55,660, or a fifth of the debts. 

A BALANCE-SHEET, lately published, of the Carmarthen and 
Cardigan Railway, shows a total expenditure on this line (twenty 
miles long) of £778,000, only about £400,000 of which has gone in 
actual construction, the remainder having been wasted. The one 
item of ‘‘ discount commission” and interest on debentures and 
bonds figures at nearly £200,000. The whole of the company’s 
plant and rolling stock is stated to have been sold off by judgment’ 
creditors. There is a balance apparently due to the contractor by 
the railway of £232,000, This is the line of which it has been 

ublicly announced that there has been an illegal issue of Lleyd’s 

nds, and the chairman of the company candidly admits that the 
‘‘ manipulation of these issues has been so consummate in its skill 





that it is aay out of the tangled web of irregularity to spot 
any one of them,” 


NOTES AND MEMORANDA, 
TE earth is about 5¥ times as heavy as if it. were all made of 


water. 

Buck tea of fine quality flourishes remarkably well on the coast 
of Georgia. 

To fix labels on tin, use French polish or a solution of shellac in 
naphtha or alcohol. 

THE earth bears the same proportion to the sun as a hazel nut 
does to a sphere nine feet in Sancta. 

THE present population of the United States is estimated by the 
census bureau of that country at 35,000,000. 

Bamsoos have been for some time past largely exported from 
Jamaica to New York, for the purpose of being manufactured 
into paper. 

A SUBTRACTION of 23 deg. from the annual temperature of 
London would give us the climate of North Greenland, while an 
addition of 23 deg. would give us the climate of Bombay. 

M. BoussINGAvLt has found that the under-surfaces of leaves de- 
compose considerably more carbonic acid than the upper surface, 
in some instances the amount being nearly four times as much, 

PERMANGANATE of potash, in solution, spread upon pear or 
cherry wood for a few minutes, leaves a permanent dark brown 
colour, which, after washing, drying, and oiling, assumes a reddish 
tint. 


Ir has been announced to the French Academy that smearing 
the zincis of a Bunsen’s battery with grease will answer the same 


p as amalgamating them, This seems open to considerable 
Noubt. 


THE next pair of transits of Venus are expected to occur in 
1874 and 1882. The last pair were in 1761 and 1769. Valuable 
results are expected from the observations that will be made with 
regard to the di and dist of the sun. 

A MILLION and a half of postage stamps are daily produced at 
the works of the French Government. They cost $e. per 1,000. 
So that in the case of the lowest description of stamps, of the 
value of 1c., the Government profit is 9f. Ibe, per 1,000. 

Nitric acid may be removed from dilute sulphuric acid by 
agitating it with a little freshly burned charcoal in a state of 

wder for a few minutes, and then omy The separation 
rom concentrated sulphuric acid is a process of more difficulty, 

THERE are asteroids only 230 miles in diameter, and some less 
than 40, They are supposed to be bits of a planet broken in pieces, 
and some of them do not appear to be round. The action of gravity 
— must be so small, that a man could jump many times his own 

eight. 

A test for gilt articles, to distinguish them from those which 
are simply made of a gold-coloured bronze, will be found in 
chloride of copper. A solution of this applied to gilt or gold 





articles produces no change, while a brown stain results from its.) 


contact with an alloy. 

PROFESSOR PLAYFAIR stated that at the Riddings Colliery there 
was a furnace forty or fifty years old, the walls of which he found 
to be lined with plumbago three or four inches thick. This fact 
he attributed to the action of the heat on the iron, but could not 
fully explain the mystery. 

M. A. Bertin has examined the constitution of glacier ice by 

larised light..,:He has found that the augontaien part of the 

igher glaciers is composed of agglomerated snow; but lower 
down, where the water has sunk into the fissures and become 
frozen, crystallisation and true ice are found. 

Arrica is conneoted with Europe by two telegraph lines. Egypt 
and India have each two routes. The latter contains 161 stations ; 
the island of Ceylon has four more. Despatches for China pass 
through Russia, thence to the frontier towns of Tartary, where, 
received by horsemen, they are delivered through the empire, 
reaching Pekin. 

RusHes, it should be fnoticed, have a fresh-gathered look, 
being of a lively green colour. It was the custom to strew the 
floor anew on the arrival of a guest of any consequence ; and to 
omit the proceeding was to pay a bad compliment to the new 
comer. The common phrase, “ not worth a rush,” undoubtedly 
arises from this old custom, 

Dr. MEmorskyY and Professor Brucke, ina paper communicated to 
the Vienna Academy, describe diffuse daylight as strongly reddish, 
just as gas or lamp ight is llow. The only perfectly white light 
they tellus, is the electric light from charcoal ‘points. “Thie‘lights 
of burning magnesium, and the combustion of ph us in 
oxygen, they say are violet. 

THERE are 8 packs of staghounds, 114 packs of foxhounds, and 
73 packs of harriers in England ; 1 pack of staghounds, 21 ks 
of feabountin and 26 packs of harriers in Ireland ; 8 packs of fox- 
hounds and 2 packs of harriers in Scotland. Two packs of fox- 
hounds—the Badminton and the Burton— hunt six days a week ; 
40 packs of foxhounds are hunted by their masters. 

By a Parliamentary paper recently published we find that there 
are now in India 14,500 miles of Government telegraph, and that 
the cost of these lines has amounted to upwards of one million and 
a quarter sterling. There are eight railway companies in India, 
all of whom have also constructed lines of telegraph, the united 
number of miles being 3,141, and the cost nearly half a million. 


ACCORDING to some experiments made by M. Gripon on the con- 
ducting powers of mercury for heat, it appears that if the con- 
ducting power of silver is 100, that of vo ty ! is 3°54. It stands, 
therefore, the last of the metals, and a little before marble or gas 
coke. The author ions that in this case the conducting 
power for heat and electricity is very different, that for the 
former being 3'54, the latter 1°80. 

THE m mer ‘temperature of Rome is 75 deg., of Nice 
72 deg., of Pun 70, deg: ihe mean summer temperature of Sydney 
is 71 'deg., of Melbourne 66 deg. Rome, Nice, and Pau are all 
between 40 deg. and 45 deg. from the equator, while Melbourne is 
only 38 deg., and Sydney 35 deg. et Sydney has a milder 
summer than Nice, and the summer temperature of Melbourne 
barely equals that of Baden-Baden. 

M. LaworpE has lately communicated to the Academy of 
Sciences some discoveries he has made on the decomposition of 
light by the retina, He has found that the retina decomposes the 
rays of light in a manner different from that either of the prism 
or the double-refracting crystal. These disperse the rays with 
reference to the different points of space, the retina disperses 
them with reference to the different points of time. 

THE earth is nearer to the sun by 3,000,000 miles at one time of 
the year than at another. At present this time of greatest near- 
ness, or perihelion, takes place on the 11th of January, so that the 
northern hemisphere has the benefit of this extra warmth during 
the winter months ; but inasmuch as a slow but constant change 
is going on in this and other movements, the position 10,000 years 
ago was exactly reversed. The sun was then furthest off in the 
month of January when he was wanted most. 


THE waves of sound go only 377 yards in a second, while the 
earth itself goes 18} miles, and light ten thousand times faster 
than that; while electricity runs along « wire about half as fast 
again as light. So if the earth were a cannon ball, shot at the sun 
from its present distance, with the velocity it now travels with, 
and the moment of explosion telegraphed to the sun, they would 
get the telegram there in about five minutes, and see the earth 
coming in eight minutes, and would have nearly two months to 





z 


pare for the blow, which they would receive about 15 years 

This is merely taking ) 

— to his power of | wae was very extensive, and the ruins completely blocked up 
a second, | bot 


Before they heard the original explosion. 
the sun as a target to be shot at, without 


attracting the earth at the final rate of 390 


MISCELLANEA. 


THE Sheffield cutlers are agitating the question of industriat 
partnerships, 

Works of restoration are to be commenced immediately on the 
Chapter-house, Westminster. 

Tux half-yearly conference of the National Miners’ Association 
was opened at Nottingham on Tuesday. 
_ THE Royal Commission on the recruiting of the army recommend 
increased pay, improved clothing, better food, larger pensions, and 
generally better treatment. 


THE ironworkers’ strike on the Tyne, which has been protracted 
over the long period of sixteen weeks, is rapidly collapsing, and 
the men are going in at the 10 per cent. reduction. 

TuE Italian Government has ordered at the Pietrarsa ironworks 
the engines and machinery for a new iron-clad frigate to be built 
at the dockyard of Castellamare, and to be called the Ré d'Italia. 


On Saturday Messrs. Easton and Amos pumped out No. 11 
dock at Portsmouth in two hours and thirty-five minutes, the 
— being 419ft. long, 97ft. wide, and the water in it 27ft. lin. 

eep. 


THE Staffordshire potters insist in'a number of instances on 
monthly instead of annual hirings. The masters refuse to con- 
cede the point, and threaten a general lock-out unléss the demand 
be withdrawn. 


A NOVEL anchor was lately tested in Baltimore harbour, trian- 
gular in shape, having six flukes, working on pivots, and when 
one side is embedded the upper part Closes, thus, it is claimed, 
preventing fouling. 

A MEETING of the cotton manufacturers of Darwen was held on 
Tuesday, and with very few exceptions every firm in the town 
was represented, and unanimously agreed at once to commence 
working four days a week only. 


Tae English postal authorities want to force the French post- 
office to fix their lowest postage at half an ounce; the latter offer 
ten grammes, or a third of an ounce; and so the weight sticks at 
the old point of a quarter of an ounce. . 


THE tender of Messrs. Browne and Robinson has been accepted 
for the erection of the new meat market at Smithfield, for 
£134,460. It ‘is worthy of remark that the contract accepted is 
£30,540 less than the architect’s estimate, which was £165,000. 


THE exports of coal from Cardiff for the month of October 
reached 184,305 tons, as compared with 151,720 tons in the pre- 
vious month, and 123,893 tons in October, 1865, There was a 
brisk foreign demand for steam coal during the month, and the 
tonnage cleared out was the largest ever known. 


Bort for railways the turnpike system must have been abolished 
in England long ago. Posting, and similar forms of travelling, 
have grown so unfrequent by most of us that we fail to realige 
what a nuisance the present plan is. Country gentlemen know 
+ about it, and farmers are vexed by it every day of their 

ves, 

THE Emperor of Russia has presented a gold pocket compass, 
set with brilliants, to Mr. Archibald Smith, jun., F.R.S., of 
Jordan Hill, in recognition of the value of his mathematical re- 
searches into the deviation of the compass in iron ships, These 
researches had previously been acknowledged in a similar manner 
by the British Admiralty. 


Tue driving of a rod mill by a band has been proved to be just 
as easy as the driving of millstones, looms, or anything else 
customarily driven by a band. And whilst the band may, without 
difficulty, be made to transmit both power and speed enough, it 
avoids the rigidity of spur gearing in case of accident, which, in a 
rod mill, is of prime importance, 

A memMoRIAL from Newcastle to the Board of Trade suggests 
the appointment of an inspector of shipping at the leading ports, 
with functions analogous to those now exercised by the Govern- 
ment inspectors of mines and factories, and further suggests the 
appointment of a legal officer to conduct inquiries against ship- 
masters and seamen before the local marine boards. 


At Mossy Creek, on the. East Tennessee and Georgia Railroad, 
zinc is known to abound in imménse quantities. A company was 
formed to develop these mines in 1860, but, the war coming on in 
1861 put a stop to the enterprise. The Aflanta #ra says another 
company has been formed within the past month forthe same pur- 
pose, and that the prospects of success are very flattering. 


THE pestionsties: notices for the compromise bridge over the 
Severn at Lydney have just oprseins and it will be perceived 
that the intention is of',a twofold character, the proposal being to 
construct not only a railway, but also a road bridge. Powers are 
also sought to make @ floating dock at, the eastern end of the 
bridge at Sharpness for the export of coal, and for the 
of vessels from foreign. ports. 

Co.t’s works in’ Hartford, Connetticut, have contracted with 
the Government for the manufacture of one hundred of the 
Cetling guns, ‘This gun is niade of two sizes, one about that of 
the ary rifled fire-arm, ‘and the ther carrying 1 ball about 
one pound in weight. It is a revolving piece of six barrels, and 
proved in the late Government experiments to be the most destruc- 
tive engine of war at moderate ranges hitherto employed. 


Mr. Latrp, M.P., has carried before the Liverpool Dock and 
Harbour Board a motion to the effect that notice should be given to 
Parliament for powers to carry out a portion of an elaborate scheme 
prepared by Mr. Lyster, the dock engineer, which would involve an 
expenditure of £170,000, and the principal feature of which would 
be the filling up of the present George’s basin and the construction 
of a low level bridge for the purpose of enabling lorries, carts, and 
other vehicles, to embark on board steam lighters at any state of 
the tide. 

On Monday afternoon a serious and fatal accident occurred on 
the main line of the North British Railway between Drem and 
Longniddry to a train leaving Dunbar at 2.55 p.m. The train was 
passing Spittal siding at a pace of about twenty miles an hour, 
when the tire of one of the wheels of the wagon nearest the engine 
gave way. In consequence of the unsteadiness thereby given to 
the train the wagons got uncoupled from the carriages, and the 
leading carriage, a second class, was knocked over. The carriages 
following ran off the line, but fortunately did not overturn. One 
of the passengers in the leading carriage, Mrs. Arrowsmith, 
belonging to Prestonpans, was killed on the spot, and three others 
were seriously injured about the head and face. A good many 
others escaped with slight bruises, and were able to finish their 
journey. 

On Monday afternoon an accident occurred on thie Lancaster and 
Carlisle section of the London and North-Western Railway, which 
resulted in very extensive destruction of rolling stock, and the 

plet pension of traffic, both north and south, for about five 

hours. A few minutes after four o’clock a goods train for the 

north was standing on the line near Clifton station, taking on 

additional wagons, While it was so occupied another goods train, 
wagons, 








consisting of a great number of and also bound north 

came round the curve on the same line at the usual speed, and 
' before anything could be done to pull up to any serviceable extent 
it “‘ dashed ” into the rear of the first train with a fearful crash, 
and sent wagons and splinters of wagons, both before and behind, 
flying in all directi The engi and fireman of the train 
in motion had leapt from their engine as soon as they saw a colli- 
sion was inevitable, the driver escaping unhurt, but the fireman 
breaking his thigh. No one else was hurt, but the destruction of 





lines of rails. 
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HORIZONTAL ENGINE AND PATENT PUMP FOR COTTON PACKING PRESSES. 


ROBINSON AND COTTAM, ENGINEERS, BATTERSEA WORKS, 
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THE THAMES EMBANKMENT—EASTERN SECTION. 


MR. BAZALGETTE, ENGINEER, MR. RITSON, CONTRACTOR. 
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In accordance with the statement made in our last im. 
pression we now place before our readers the remaining 
drawings required to illustrate our description of the Temple 
Pier and landing stage. Figs. 13, 14, 15, and 16 give cross 
sections of the works at various parts, which will be better 
understood by referring to the engravings we have already 
published than from any written description. In front, and at 
the lower end of each landing stair, a gridiron will be formed of 
elm planking three inches thick, carried on bearers and piles 
fixed at a level of eight feet below datum. The area of this 
gridiron will be 250 square feet. The gridiron is intended for the 
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| use of boats coming alongside and is shown in sectional elevation 
| in Fig. 13. Fig. 14 gives asection through the subway and main 


sewer, and shows the position of one of the screen walls. Fig. 
15 gives sections of the three culverts referred to more particu- 
| larly in the first published portion of this article; while Fig. 16 
gives a section of the dumbie bed, showing in elevation the 
| orifices of the flushing culverts from the tidal reservoirs under 
the stairs. The remaining figure gives a plan of the stairs and a 
portion of the dumbie bed. 
Close to, and indeed in connection with, the landing stairs, 
| very important works are in progress, These, when completed, 
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will constitute the outfall of the Essex-street sewer and the 
storm overflow of the main sewer. The old outfall has been 
completely removed, and in its place has been partially con- 
structed an overflow chamber 16ft. wide and 20ft. long, covered 
by an arch in one span. This chamber is divided into three 
compartments by two transverse walls. The floor of the central 
compartment is on the same level as that of the Essex-street 
sewer, of which indeed it forms an extension, but the floors of 
the side compartments are on a lower level, and are paved with 
Yorkshire 4in. landings. The cross or weir walls do not reach 
to the roof, but are capped with granite in 6ft. lengths. Over 
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these weirs the water falls in storms. Adjacent to the overflow 
chamber, and between it and the low-level sewer, is built a pen- 
stock chamber, 4ft. long, extending the full width of the over- 
flow chamber. The weir walls, centre, and side compartments, 
are carried through this chamber at the same level, and commu- 
nications are made between the compartments of this and the 
overflow chamber on one side, and with the storm outlets 
and the low-level sewer on the other. The chamber is covered 
with stout York landings, laid on cast iron girders. The 
openings into the low-level sewer are guarded by penstocks or 
sluices worked from the top of the embankment, the construction 
ot which could not easily be rendered intelligible without draw- 
ings. The openings in the same wall in the lower compartments 
at each side communicate with the river by two culverts carried 
under the low-level sewer and through the embankment wall, 
their mouths being covered with proper tide-flaps ; above these 
culverts the floor of the sewer is formed of cast iron plates, {ths 
of an inch thick, strongly ribbed, and bolted down by {in. bolts 
through the brickwork. The intermediate length of the floor 
between the culverts is flat, and made of York landings ; the side 
walls, too, about here are vertical, and the roof, a brick and a-half 
in thickness, is raised. The outlet and storm overflow of the 
Norfolk-street sewer are constructed in almost precisely the same 
manner. 
In bringing this notice of the Thames Embankment to a con- 
clusion we are doing no more than simple justice to all 
_parties by bearing testimony to the admirable character of the 
work in* every respect. As to design, nothing could be better, 
or more in contrast with the frippery style of ornamentation but 
too popular with some engineers. The effect is simple it is 
true; but it must be remembered that without simplicity there 
is seldom grandeur. Mr. Bazalgette can hardly be a stranger to 
the feeling called pride whenever he goes up or down stream. 
Nor is less credit due to the contractors and their engineers. 
Nothing would have been more easy than to spoil the entire 
structure, had they been so disposed, by faults of workmanship, 
which no specification can guard against—no vigilance prevent. 
In the facing of the work in particular, granite of the hardest 
kind has been exclusively used; and when we bear in mind how 
difficult this material is to work, and how delicate are the sharp 
corners of blocks many tons weight requiring to be raised and 
lowered and carried here and there, it will be easy to form some 
idea of the painstaking and thoughtful care which have been 
expended on the construction of the river wall. Nor is the 
brickwork of the sewers less perfect. In one word, as a speci- 
men of the ability and skill of the engineers and contractors of 
the 19th century, the Thames Embankment has hardly yet been 
rivalled, at least in the metropolis. It only remains to add that 


the undertaking is being carried out, as far as regards the 
Metropolitan Board of Works, by Mr. Bazalgette as engineer-in- 
chief, Mr. E. Cooper being resident engineer, and Messrs. Boag 


and Douglas superintending clerks of works. Mr. A. W. Ritson 
is the contractor, his engineer and manager being Mr. T. O. 
Ridley, A.I.C.E., the agents to the contractor being Messrs. 
Stevens and Oliver. To both Mr. Ridley and Mr. Stevens we 
wish to express our thanks for the courtesy to which we are 
indebted for the preceding drawings and description of this 
section of the embankment works. 








ROBINSON AND COTTAM’S COTTON PRESSES. 


At page 378 we give an illustration of a horizontal engine, and 
a double acting pump, the invention of Messrs. Robinson and 
Cottam, engineers, Battersea Works, employed in conjunction with 
a new form of cotton press, also manufactured by the same firm. 
The engine is 20-horse power, and is carefully designed for the 
intended purpose. The pumps are arranged at each side of the 
engine, as shown in the plan, and are ,driven by slotted cross 
heads, in which the cranks on the ends of the fly-wheel shaft 
work, The pumps are double acting, and of very peculiar 
construction, as one plunger works within the other. The 
press is constructed on the same principle, and the advantages 
claimed for it consist principally in giving an extraordinary 
rapidity of ascent to the ram of the hydraulic press while the 
cotton is still loose, while a slow motion and heavy pressure is 
brought to bear during the latter part of the stroke. We have 
engravings of the press in hand, which we shall publish in a week 
or two, with a detailed description, which in the absence of com- 
one drawings t» which to refer, would be more or less unintel- 
igible, 





{NSTITUTION OF CIVIL ENGINEERS. 
November 13, 1866. 
JoHN Fowter, Esq., President, in the chair. 


‘THE first paper read was on the ‘‘ Results of the Employment 
of Steam Power in Towing Vessels on the Gloucester and 
“keley Canal,” by Mr. W. B, Clegram, M. Inst. C.E. 
=. - atated that this navigation was 164 miles in length, and 
] po , ‘A toend. The width at the surface varied from 80ft. 

evr OOFL, with ps2 Places from 150ft. to 200ft. wide, and at 
to -» WIED Pe cr to 20ft., while the depth of water was from 
the bottom from 13ft. 4 1 00 y i 
18ft. to 18ft. Gin. Sea-go.."% vessels up to / tons register, anc 

drawing 16ft., could by it reach Gloucester. Prior to the year 
1860 these vessels were towed by horses, at a cost of about one 
farthing per ton per mile, and at speeds varying from one mile to 
three miles an hour, At the date named, threc steam tugs, fitted with 
high-pressure engines and serew propellers, were purchased com- 
plete for the sum of £3,000, and were placed upon the canal to do 
this work. Two men and one boy were employed in each tug, and 
the consumption of coals in each was from 15 cwt. to 20 cwt. 
every twelve working hours. In the four years ending the 25th 
March, 1865, 1,059,137 tons register of shipping had been towed 
16 miles, carrying 1,109,334 tons of goods, at a cost of £6,400, 
including 15 per cent. per annum on the price of the tugs, to cover 
interest of money, repairs, and renewals. Applying this outlay 
to the tonnage of the vessels towed, it gave 1°45 penny per ton for 

16 miles, or ‘0906 (about one-eleventh) of a penny per ton 

per mile,—being a saving of not far short of two-thirds as 

compared with the haulage by horses, In consequence of a 

larger and more regular trade in the six months ending the 

25th September, 1865, the cost’ during that period did not exceed 
one-thirteenth of a penny per ton per mile. Applied to the goods 
conveyed in the vessels in the four years, the result was 0°865 of 

a penny per ton per mile. The vessels were towed either singly, 

or in @ train, according to circumstances. Sometimes as many 

as nine, ten, and even thirteen laden vessels had been taken by 
one tug at the rate of from three miles to three and a half miles an 
hour! The heaviest load after any one tug had been 1,690 tons of 
goods, in three vessels, which were towed along the whole length of 
the canal at a speed of two miles an hour. For the smaller class of 
vessels, the speed, as a rule, was restricted to four miles an hour. 
The employment of steam as a towing power had been found in 
nearly every way advantageous. The work was greatly econo- 
mised. The vessels rubbed much less against the sides of the 
banks, the towing power being right ahead, and not on oneside as 
with horses. The wear to the ropes used in tracking was reduced; 
and vessels could be moved along the canal in weather which 
would have prevented horses doing the work. The speed also was 
increased; and owing to this, there was now no deposit on the sides 
of the canal, which formerly took place, and was difficult to remove, 

At present the deposit was entirely at the bottom, whence it could 

readily be taken out by dredging. The only disadvantage of this 


system, in a canal the sides of which at the water’s edge were unpro- 
tected, was the additional wear in that part, caused by the constant 
passage of the tugs, and by the “‘run” of the water between the sides 
of the larger vessels and the This action upon the banks 
was confined to a space of about 18 inches only, one- of which 
was below, and the other half abové the water line. On this 
canal a band of good weather-stone pitching, 2ft. wide, had com- 
pletely prevented the injury, presenting a face along which the 
water ran harmlessly. It cost about £180 per mile; but as a 
set-off to this expense there was the diminished wear of the 
towing-path by the horses, which was considerable, 


The second paper read was ‘‘On the Employment of Steam 
Power upon the Grand Canal, Ireland,” by Mr. 8. Healy. 

It was remarked that on this system of navigation, which was 
160 miles in length, the locks were 60ft. long and 13ft. 6in. wide ; 
adepth of 5ft. 2in. of water being maintained upon the cills, 
but the trading depth of the boats was limited to 4ft. 3in. 
The width of the canal varied from 60ft. to 80ft., shallowing at 
each side, so as to admit of about 30ft. of navigable breadth in the 
centre. Upwards of 300,000 tons of goods are carried annually 
over this system, in and out of Dublin. 

It was observed that steam power was applicable to canal 
navigation in either of two ways, and both Seltien attempted on 
the Grand Canal. First, by placing the machinery in the boats 
with the cargo ; and secondly, by employing steam power merely 
for towing boats or barges in trains. Trials had also been made 
with both a single and a double screw, but the latter was deemed 
to be unsuitable for canal purposes. In the first effort to intro- 
duce steam power, a vessel was designed to carry cargo as well as 
the machinery ; but her carrying capacity was found to be so 
reduced as to render the speculation unremunerative. Within the 
last two years, however, a system of hauling boats in trains, by small 
but powerful steamers, had been successfully brought into use ona 
long level of the canal, 255 miles. The screw which had been 
proved to be the best had a width of blade at the circumference 
of 32 inches, cut away at the base to the extent that was consis- 
tent with strength; the pitch was an increasing one, varying 
from 5ft. 3in. to 7ft. Yin. One of these steamers towed three 
laden boats, each carrying 40 tons of cargo, at the rate of two 
and a-half miles an hour; the pressure on the boiler being 
601b. per square inch, the number of revolutions 75 to 80 per 
minute, and the consumption of fuel, which was one part coal to 
three parts of slack, being 1121b. per mile. The boats were 60ft. 
long and 13ft. beam, drawing when laden 4ft. of water. On that 

rtion of the canal upon which steam power had been applied, 
ome had now been entirely withdrawn, and two steamers regu- 
larly performed a daily service both ways. 

On the river Shannon the steamers designed to ca: their 
own cargo had to pass through locks, which limited their 
length to 72ft. and beam to 13ft. 3in. They carried 50 tons, 
with a draught of water of 4ft. 8in., and had been most successful. 

In the course of the discussion it was observed that a fourth 
steam-tug was now at work on the Gloucester and Berkeley Canal, 
and that in three weeks, during the month of September last, four 
tugs had moved 35,280 tons sixteen miles at a total cost of £145 8s., 
being not quite one-sixteenth of a penny per ton per mile. On 
the Forth and Clyde and the Monkland Canals, in the year 1856, 
a lighter, capable of carrying 80 tons of cargo, was fitted with 
small high-pressure engines, placed as close to the stern as possible, 
and a screw propeller. Having proved successful, engines were 
subsequently applied to a luggage-boat carrying 35 tons, to one of 
the canal ice-breakers, to masted lighters, for canal and coasting 
trade, carrying 120 tons, and to a mineral barge conveying 60 tons 
on the Monkland Canal, and 75 tons on the Forth and Clyde 
Canal. All of these had answered satisfactorily, and had been pre- 
cursors of seventy steamers now at work on the Forth and Clyde 
navigation, and from the canal to the contiguous sea coasts. In re- 
ference to the screw tug-boat, Birmingham, which had been em- 
ployed, from 1855 to 1865, in hauling the barge traffic upon the 
summit level of the Regent’s Canal,—where the sectional area of 
the waterway traversed as compared with that of the vessels navi- 
gating the canal was about 4 to 1, except through the Maida Hill 
tunnel, for a length of 270 yards, where these proportions were 
2 to 1,—it was stated that the cost of working that vessel for 
the eight months ending 31st May, 1865, was £344 2s. The dis- 
tance traversed was 3,519 miles, the number of barges hauled 
2,023, the gross amount of cargo conveyed 59,738 tons, or with 
the weight of the barges 90,083 tons. The cost, including all 
charges, had been 1°96 shilling per train mile, 1°38 penny per ton 
of cargo, and ‘916 of a penny per ton gross weight. On the 
river Severn steam-tugs had been used for ten years ; but now the 
most efficient plan was considered to be that by which small 
direct acting engines were fitted in a barge capable of taking 
40 tons of cargo, and of towing one, two, or three canal boats 
after her, according to the strength of the stream against which 
they had to contend. On the Weaver navigation, a canalised river, 
partly river and partly canal, the employment of steam power had 
been so profitable that all sailing vessels and hauling by horses 
were being rapidly abandoned, when dependence would be placed 
upon steam barges alone. A series of experiments had been made 
on the Ashby-de-la-Zouch Canal, for the purpose of determining 
whether the application of steam power would be injurious to the 
canal, particularly to the banks, when it was found that no preju- 
dicial action took place, so long as the speed was limited to three 
miles or three and a-half miles an hour. 


It was announced that the discussion upon the employment of 
“Steam Power on Canals” would be resumed at the next meet- 
ing, Tuesday, November 20th, when the following paper would be 
read: ‘‘On the Smelting of Refractory Copper Ores with Wood 
as Fuel in Australia,” by Mr. J. L. Morgan, Assoc. Inst. C.E, 


PNEUMATIC DISPATCH TUBE IN PARIS. 


A TUBE is now being laid down from the telegraphic office near 
the Grand Hotel, to that in the Place de la Boyyse, and others 
will shortly connect these with the central telegraphic office on the 
other side of the river, the head quarters of the post-office, and 
other stations. At present telegraphic messages are carried in 
carts to the central station, just as letters are taken from the 
secondary post-offices to the central establishment—a strange 
system, said to have been adopted to prevent multiplication of 
lines, but, most probably, only adopted as a mere temporary 
measure. The Paris telegraph has been immensely successful, 
and some more rapid mode of connection of the various offices has 
became absolutely indispensable. It is decided, therefore, that 
pneumatic tubes shall be gradually established between all the 
telegraph stations as well as the post-offices. 

The system adopted in Paris is the reverse of ours: while we 
exhaust the air in advance our neighbours’ system is to compress 
it behind the dispatch truck. The pression adopted is one atmo- 
sphere and a-half, and the method is as follows :—An air-tight 
chamber is arranged at each end of the tube, and the compression 
of the air within is effected by the introduction of water from the 
height of five metres and to the extent of one-third of the contents 
of the chamber, which is provided with three stop-cocks, one for 
the admission of the water, a second for the exit of the compressed 
air, anda third to let off the water, after the discharge of the air 
into the sewer. The dispatch-box consists of a drawn iron tube 
4in. in diameter, and the tube and truck altogether only 5}in. in 
length. The speed at which the charge within the tube will be 
driven is said to be equivalent to 110 miles per hour. 











A Novet ANcHor was lately tested in Baltimore harbour. It was 
triangular in shape, having ten flukes, working on pivots, and 





when one side ts imbedded the upper part closes, thus, it is 
claimed, preventing fouling, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





NAPIER AND RANKINE’S RUDDER. 

Sir,—If your correspondent ‘‘C” will read the specification of 
Napier and Rankine’s rudder, he will find that at page 4, lines 22 
to 27, it is explained that the obliquity of the rudder is not to be 
adapted to the “‘apparent slip,” or difference between the speed 
of the ship and the rate of advance due to the pitch of the screw, 
but to the ‘‘real slip of the screw in the water.” That the case 
of negative yt yng slip is referred to in the same page, lines 28 
and 29, and that the effects of a head wind and head sea are men- 
tioned in page 5, lines 15 to 22. The rudder has two objects— 
improved steering and a gainof thrust. That there will be again 
of thrust is e certain by the fact that such a gain has been 
realised in Mr. Arthur Rigg’s experiments with his fixed deflecting 
blades. .W. J. Macquornn RANKINE. 

Glasgow, 10th November, 1866. 





THE DYNAMICAL PRINCIPLES OF NEWTON AND THE 
MEASURE OF MOVING FORCE, 

Sir,—It appears to me that mathematicians have much to an- 
swer for through their use of the sign of equality where it can- 
not be taken in its literal or arithmetical signification, and, again, 
by losing pe of physical principles, and especially of the relation 
of cause and effect, in the combination of algebraical symbols. To 
the use of irrational quantities and unequivalent equations in 
dealing with concrete values are, in fact, due many of the diffi- 
culties and discouragements which beset the student on his road to 
physical science. The proposition that ‘‘ the product of the mass 
of a moving body into the half-square of its velocity is equivalent 
to the work done by the force which impressed the motion on the 
body” seems to be a case in point. The student or practical 
investigator would naturally measure the work done in dyna- 
mic units—foot-pounds, gramme-metres, or absolute units—not by 
“the area of a figure of which the base represents the distance 
moved through, and the ordinate the moving Some,” and he would 


find that the expression : work ==>, » gives just twice the num- 


ber of dynamic units corresponding to a given velocity. He might 

then think tbat this expression was ‘‘a slip of the pen,” for 
ed UV\2 

5 - Or m( 3 ) , unless he remembered, as I should have done, that 

it has been universally adopted by mathematical writers in 

mechanics, and is ‘‘ applied to theoretical and practical questions 

at the present day.” 

My proposition that the product of the mean force, f, acting to 
produce motion, into the time, t, during which it acts = work= 
the product of the mass into the square of half the velocity gene- 
rated by the conversion of ft=m hinto the quantity of motion 


2 
m v, remains uncontradicted. But the formule: w=” and 


+\2 
w=m (5 ).cannot both be true. I will, therefore, to render 


the points at issue more clear, apply them respectively to the 
verified results of experiment and calculation as given in the fol- 
lowing table, which shows, first, the final velocities required by a 
mass of 1 kilogramme, allowed to fall freely in vacuo, at the end 
1, 2,3 and 4 seconds respectively; secondly, the spaces fallen 
through in these periods ; thirdly, the quantities of motion pro- 
duced ; and fourthly, the work, w, or potential energy, in gramme- 
metres, expended to generate the respective velocities :— 

















1. 2. | 3. 4. 
j Accumulated 
. Spaees fallen Momentum 
Final ae through. (m = 1000) ar 
- wee w= m's. 
t=1 9°S11 metres’ 4°9055 | 9811 4905°5 
per second, | 
¢=2 19°622 19°622 | 19622 19622 
t=3 29°433 44149 | 29433 44149°5 
t=4 39°944 78°488 | 39244 58866 





It will be seen that the figures in the fourth column, represent- 
ing gramme-metres, or absolute units of work divided by 4°9055, 
m (} 0) 

49055 a 
work; according to the metric system, being correctly 49055 


correspond with the formula — the absolute unit of 


gramme raised 4°9055 metres or, indifferently, one gramme raised 
one metre. Thus, taking two examples from the table, let it be 
required to find the work corresponding to a velocity of 9°811 
metres per second; and again, that corresponding to a velocity of 
29°433 metres per second, in a mass of 1,000 grammes. 


Employing the formula w = m ( ” * we have— 
I. Work = 1,000 x (sty = 24063 abs, units, 
24063 
or, 49855 = 4905°5 gramme-metres. 
Il. Work = 1,000 x =>) = 216576 abs. units, 
216576 
or, ieee = 44149°5 gramme-metres. 
With the formula w = m S we have in the second instatice ~- 
Work = 1,000 x as = 433,150 absolute units, equal to 
1 : 433150 
sae gramme raised 433,150 metres. or to 7206 = 88299 


gramme-metres. But this is just twice the work corresponding 
to the given velocity and mass, if the values in the above table be 


= = 44,149°5, 


In this table the value of s, corresponding to the first unit of 
time is 4°9055. Let now the space traversed during this first 
second equal unity; then, when the mass equals unity, the 
potential energy converted into kinetic energy is unity, and in 
other cases is proportional to the mass, And the mean velocity, 
corresponding to the mean force or pressure acting, during this 
first second of time, upon the unit of mass to produce motion, will 
also equal unity. The absolute equivalents corresponding to the 
diminished velocities will then be as follow :— 


correct—since 























! 

} v s bd | mv _ , 3 

| metres per sec| * ~ ( 3) | m~m=100) |*=" (=) 

| 

‘—s 2 1 | 2,000 1,000 
t=—2 4 4 4,000 4,000 
ek ns 9 6,000 9,009 
=? | 8 16 $,000 16,000 

\ ! 





It would appear, according to Professor Rankine, that in deny- 
ing the proposition that the product of the mean total force acting 
to produce motion into the time during which this force is allowed 


* The absolute unit mass is necessarily m = 2 and the unit force or 
8 


pressure f = u when ms = ft = 1; ie., when the product of the mass 


Multiplied into the space moved through, or that of the mean force in action 
multiplied into the time during which it acts, equals unity, Or, ™ and f 
respectively = unity, when s and ¢ = unity. 
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to act is not proportional to the product of the mass into the 
velocity, and in asserting that ft =m (; 
with “‘both parties to the dispute about measures of force, in- 
cluding Leibnitz, the Bemmouilis 


and all their supporters. I 
think I can adduce some eviden: ‘the contrary ; but, however 


y" I am at variance 





this may be, I have such ‘ . p ot hering to my own 
proposition that I am no pared to Yelin h it until the 
ert—and others 


arguments I haye brought lorward in : 
bearing upon it from ap electrical point o 

brought forward if necessary- 

to me that a dispro Lin th 
rejection of the fodt-pound 


, f ; @ true unit 
measure of node o anergy . 

The followi rure 2, iy nts e reall; on to my 
view, all the relation: ih Un ae ccelera bd uniform 
motion, the 4d te i applies moreover, atithmetically 
correct. A uniform or’ uniform etarded being in- 
variably preceded an accels motion, let ¢ ¢ rep sent the 
period of time during wi e , which is here 
uniform, takes place ; and v 4 the velocity generated n the four 
units of time. At the end of this time, the ace r ng force 
being withdrawn, the motion of the given’ mass Will continue 


uniformly during the period 4T, the space described in this latter 

period being v4x4T, and the total space described being 
x - Mesa 

vixese v4 4T; and the moving force, or work stored up 

in the unit mass, will be equal to raat = oy = thespace 


described during the period of acceleration.* 
yw. 38 t is, I think, a matter of 


or ation, if not of 
intuitive pere prion, that if a 
ven force or ‘pressure ection 
uring one unit of time wi 
move @ given mass through a 
unit of g) against a given 
resistance or 


ce ion (whether 
it be that of the fnertis of the 
and its inertia or 
gravitat force combined), 
the same force applied during 
two units of time, or a double 
f force applied during the unit 
of time, will move the given 
mass through two units of 
space, ff being, in the case of 
a given mass, the measure of 
the space (s) moved through, 
and, generally, of the energy 


expended in work. “The only 
ibsonc tion of this relation 
Wl is likely to arise is that 


in which the time (¢) during 
which the force or pressure is ap- 
‘ ; : ‘ > T Py and the period in which 
the motion through the corresponding space is accomplished, are 
confounded, and the effect of acquired velocity in continuing the 
motion against a reacting force is neglected. 

Thus f? = s. 


v\? - 4 - 
But s = 3) Vs = 5, and/s X2=2, 














By construction, in thefigure, in 


un 
7 
Therefore, (*2)’= tn? 
» 2 — _ 
But 3) = =fnX tn; 


vn vn 





Therefore fn = : 
4 ti L 


When f is doubled, whilst the velocity remains constant, as when 
gravitation acts upon a double mass, the mean force in action only 
a — — 2f x t2 
is doubled, andzyx ti = - i 
of a double mass haying a velocity of one is half that of the unit 
mass having a velocity of two. 

Moving force is simply the inertia of motion; and inertia con- 
sidered as a force varies in all cases asv*. It may be interesting 
to indicate, as follows, the poly which lias led me to the recogni- 
tion of this law, and of that under which the heat evolved in the 


collision of bodies is h = m : 


= 


; so that the moving force 


2 . 
—m — (in which expression 


mv = mv’, or the quantity of motion remains constant). 

“Electrical resistance” is a property of bodies by which, in 
virtue of the fundamental law of attraction between electricity and 
matter, they oppose to the passage of electricity a resistance 
which, physically (or measured according to the relation of absolute 
cause and effect) varies as fhe square of the quantity of electricity 
passing. 

“Inertia” is a property of bodies by which they oppose to the 
production or destruction of motion a resistance varying as the 
square of the velocity generated. 

“Electromotive force” (a mathematical or artificial yalue) is a 
function of the force of attraction, acting between electricity and 
matter, and varies as the square root of this force. 

The “‘ velocity” of a given mass, considered as corresponding to 
an electromotive force acting against a given resistance, is, dyna- 
mically speaking, a function of the force of attraction between 
matter and matter, or other force acting to produce motion, and 
varies as the square root of the force capantel 

The mechanical or calorific equivalent of a double or triple 
electromotive force acti seins # given resistance is, in the two 
— respectively, a fourfold or a ninefold quantity of work or of 

heat. 

The mechanical or ¢alorific equivalent of a double or triple 
velocity in a given mass is also fourfold or ninefold. 

I will, on a future occasion, with your ion, touch upon 
the historical portion of the question which forms the heading 
to this communication. 


DesMoND G. FITZGERALD. 





HYDRO PROPULSION. 


S1m,—With reference to the lucid explanation of the principle 
of hydraulic propulsion in your number of the 2nd inst., will you 
allow me a little of your space for the purpose of showing the 
nature of the error that has been committed in causing the Water- 
witch to deliver her jets above the surface of the water instead of 
as far as possible below it. 

By delivery into air the only pressure realised is that due to the 
dynamical reaction of the water so delivered ; but by delivering it 
under water with the same velocity there will be, in addition to 
this, a further pressure due to the dynamical reaction of the 
external water, varying as the depth; not its statical pressure, 
which is balanced by the statical pressure at the suction end of 
the pump, but the resistance which the external water offers to 
being set in motion by the jet. This appears to be that pressure 
which is requisite to impress a column of water whose base is 
equal to the area of the nozzles and whose depth is that of the 
nozzles under water, with a velocity equal to that of the true slip 


_ , , Yotets ¢ 
* Here v ¢ docs not equal v2, since ¢ = 3 = J, a relation which is essential 
to accuracy in the figure. 





tote 


in the space of one second of time; or, adopting the of 





64°18 X area of 





Mr. Airey in your last Ox ae the subsi pressure will be 


= X depth (y _ »), This in the Water- 
witch, deliveri f 8ft. below the surface and with true slip of 
15ft. cates | wi amount to 1,434lb. in addition to the 
— . of your caleulati 


course, in practice, with a given horse-power, the speed of 
the jet wok be reduced and that of the ship rdhendh. I a 
fresh equilibrium was obtained, just as the screw achieves better 
results when working down in solid water than when skimming 
on the surface with a higher number of revolutions. 

Now let us consider what would have been the speed of the 
Waterwitch the jets been delivered 8ft. below the surface 
instead of 4in. above it. By your calculation the manifested horse- 
power was only 293°2, but as that was based upon the doubtful 
estimate of per second for the jet I prefer to take the resist- 
ance as you make it by Rankine’s rule, 5,545 lb., and working 
back from that it will readily be seen that the horse-power used 
in driving ship was 151°6; horse-power used in driving water 
astern, 154°1; horse-power used in lifting two-thirds of i water 
to a height of 8in., 9°3; total horse power manifested, 315. 

} 


ake 
E = manifested power in foot-pounds (173,265), 
P = dynamical resistance of jet water, 
‘ p = dynamical resistance of external water, 
we have 


R=P+p=FBXS gv +a) 
also 


R : 5545 : ; wo? : (15°037)? .*. R = 24°52 v*; 
also 


E=RV=26520°V,orV= —"_. 

24°52 v? 
Gubetityiing these values of R and V, we have eventually—- 

v + 39028 v> + 3447-08 v® — 27576°6 v® = 24356700; 

a formidable equation, but which can have only one real positive 
root; and being solved it gives v == 15°6ft. per second = 9°23 
knots, being a gain of one-third of a knot in favour of the deep 
delivery ; . 

V = 29°05 and V — v the true slip = 13°456. - 
Horse-power used in driving ship, 169°1; horse-power used in 
driving water, 145°9; total, 315. ; 

In conclusion, I would observe that the jet is by no means 
dependent upon the use of the centrifugal pump. Various other 
modes of generating it are possible, among which tie most 

romising is, perhaps, the direct application of steam after’ the 
Fashion of Giffard’s injector. The waste of power upo. this 

rinciple in i e ejected water could ly equal the 
or 40 per cent. of indicated power, which in the Waterwitch 
appears to be muddled away in working engines and pumps. But 
is the screw any better? Is it not evident from the Be ormance 


of the Vixen that a similar percentage is lost in that ip ? 
13th November, 1866. J. Murray. 


Srr,—In Tue Enarneer of the 2nd inst. you gave some excel- 
lent illustrations of the machinery of the Waterwitch, and also 
published an able article on the hydraulic propeller; but asthe whole 
of the reasoning in the article is based on the assumption con- 
tained in the first paragraph, that the action of the jets in 
propelling the vessel is necessarily similar to the action of a screw 
or paddle wheels, the conclusions arrived at cannot be quite satis- 
factory to a number of your readers who are not prepared to 
admit the premises on which those conclusions are founded. 
Before addressing you on this subject I waited to see your issue of 
the 9th inst., in the expectation that some of your correspondents 
would have taken the matter up; but, although there are several 
letters on the subject, none of them come directly to what seems 
to me to be the root of the matter, namely, whether the vessel is 
propelled by the direct push of the jets it the water in which 
the vessel floats, or whether it is moved by the unbalanced pres- 
sure —in a manner similar to which a Barker's mill is caused to 
revolve —usually called reaction. If I correctly understand your 
article, you adopt the first-named view of the case, and rather 
condemn the system because it is not practicable to give the jets as 
great a cross section as the effective area of paddle-wheels or 
screw. But, if this is the correct view, would not the jets be 
more effective if delivered under water, where also the nozzles 
would be safer from shot, and there would not be the expenditure 
of power required to lift so large a quantity of water above its 
natural level. That this is not the view taken by Mr. Ruthven, I 
think, is evident from the fact tl.at he places the jets above the 
water line. 

If the second view of the cage, namely, unbalanced pressure, or 
reaction, is correct, it would appear that the area of the jets, 
within certain practical limits, is of no importance so long as the 
product of the area of the jets or nozzles by the pressure per unit 
of area due to the velozity of the issuing water is equal to the 
strain that would be on a rope, by which the vessel could be towed 
at any given speed. I address these observations to you in the 
hope of eliciting some further valuable remarks from you, or some 
of your talented correspondents, on the subject, by which the 
question of direct action versus reaction may, perhaps, be set at 
rest. Also, it will be very satisfactory to have the apparent great 
loss of power accounted for. YELWEB. 

November 13th, 1866. 


UTILISATION OF RAILWAY ARCHES, 
S1r,—I regret that my absence from town has prevented me re- 
plying earlier to the correspondence which has appeared on this 
subject in your last week’s impression. 

I was unaware till I read Mr. Cargill’s letter that the subject 
had ever been treated in a public print. On referring, however, 
to the number of the Building News of which he speaks, I find an 
editorial article discussing the question. Had I been aware of its 
existence previously, I should have alluded to it in the paper 
which I read at Manchester, though the absence of the author’s 
signature to the article would have prevented me identifying Mr. 
Cargill with the project. I must remind Mr. Cargill that I stated 
in my paper I had no doubt the idea had been peererety sug- 
gested, and I enly expressed surprise that it had not been pre- 
viously carried into effect. I trust on re-reading this paragraph, 
and taking my assurance of ignorance of the article to which 
he alludes, that Mr. Cargill will absolve me from the charge of 
plagiarism in this matter. To the originality of the project I lay 
no claim whatever—perhaps it would be difficult to say who 
should—for the idea itself is certainly not a new one. 

It may be doubted indeed whether the mere suggestion of any 
idea is of itself sufficient to entitle the or to merit; it is to 
those who develope the idea, and lead it to a successful result, 
that some credit may be due. Ido not yet know of anyone who 
has so establishad his claim in connection with this project, and 
it will be a matter of equal satisfaction to me whether Mr. 
Cargill, or I, or anyone else, is the first to demonstrate its prac- 
ticability. 

It is of more interest, however, to turn to the letter of your 
correspondent, “I, D. D. H.,” which succeeds Mr. Cargill’s com- 
munication. Some of the objections are there very fairly stated, 
and I am io of an opportunity of answering them seriatim. 

Many of the arches are, as your correspondent states, somewhat 
damp, but I have met with few as bad as those described by him 
—‘* water trickling in a continuous stream down the sides.” The 
very few of this kind that may exist, had better, perhaps, be 
altogether avoided. Endeavouring to treat such, either by 
asphalting or other means, would, at best, be a costly experiment; 
Any experiment whatever should be excluded, from the considera- 
tion that these tenements must be made to pay a fair dividend 
from very sinall rents, designed as they are for those thousands of 


the p ¢ class paying exorbitant rents for inferior accommoda- 
tion. The very nature of the project should debar any expense 
being incurred, beyond those the most absolutely necessary. But 
a roportion of the arches near London are free from danp 
and well drained—particularly those recently built. These are the 
arches which should be first converted into dwellings, and a 
numerous choice of such exist. 

Your correspondents “I. D, D. H.” and Mr. Cargill, take ex- 
ception to the mode in which my typical arch has been planned. 
Had they followed the matter more closely they might have given 
me credit for the intention I had of eliciting discussion by present- 
ing the case under the worst aspect it might assume. 

“bor this reason I assumed in my plan the existence of no avail- 
able land on one side of the viaduct, and was, therefore, compelled 
to use a large space under the arch for a yard, which, under more 
favourable and not unnusual circumstances, might have been 
utilised for two additional rooms. Where land, as more fre- 
quently than not is the case, is available behind as well as in front 
of the arch, there, of course, would be the place for yard and 
offices; and where a six-roomed house is now shown, an eight- 
roomed dwelling would take its place, with additional advantage 
to the tenant and to all concerned in the project. The same 
reason as I have stated applies to the suggestion of *‘ I. D. D. H.,” 
regarding a series of arches connected by cross-arches through the 
piers; given such a combination, a large model dwelling can be 
well constructed. Where such does exist, so much the better 
for the comprehensiveness of the scheme I advocate; where none 
such exist surely it is no argument against the scheme that some- 
thing should not be done with the materials we have in hand. 

“I. D. D. H.” has called attention to another view of the ques- 
tion when he alludes to the legal difficulties in the way tf the pro- 
ject. I have been at some trouble to find whether the objection 
of the Legislature to railway companies becoming landlords has 
taken any tangible form. A provision exists in, I think, the 
Lands Clauses Act, compelling companies to offer for sale to the 
adjoining owner, surplus land, ¢.¢., land which is not used for their 
own purposes, within ten years of its acquisition. This is the 
only restrictive clause of which I am aware; and, on the other 
hand, I believe that some of the great raliway companies have 
built largely and are landlords, However this may be, I can 
imagine no obstacle being offered to a railway company which 
proposes to convert their own property to such a desirable purpose 
as this, or to anyone who will do it for them. 

In answer to the other questions proposed by “I. D. D. H.” 
respecting the jurisdiction of the district surveyor and the infringe- 
ment of the Local Management Act, these are difficulties which it 
would be idle to meet beforehand. I have great confidence that 
no such difficulties will arise, and that a ‘‘collision with the 
authorities.” is one of the least of the obstacles to be overcome. 

It seems to me that this is one of the projects in the success of 
which everyone is interested—the railway companies, as ipcreasii 
their revenues, the lessees under the companies as~a fair, and, i 
properly managed, even excellent investment, and the district 
authorities as helping to solve the problem of how to prevent*the 
gross overcrowding in the poorer districts, which, unless some- 
thing is promptly done, must, before long, press itself upon their 
attention for redress. B. Emanvs1, C.K. 

32, Moorgate-street, London, E.C., 

13th November, 1866. 





FLOATING CENTRIFUGAL DRAINAGE-PUMP. 


THERE are very many moderate-sized tracts of land in this 
country, and especially in Holland, which, if freed from the 
waters covering them, would be valuable property. The cost of 
fixing pumping machinery powerful enough to effect this object 
deters even enterprising men from making any attempts, especially 
as the soft and even marshy nature of the ground generally 
renders the expense of works requiring solid foundations very 
uncertain. With a view to overcoming this difficulty, Messrs. 
Eastons, Amos, and Anderson have brought out the novel epplica- 
tion of their Appold centrifugal pump, of which we give illustra- 
tions. 

Into a pontoon 52ft. long, 10ft. wide, and drawing 4ft. water, is 
laid a very strong Cornish multitubular boiler, 2ift. long, and 
5ft. Gin. diameter, with a 3ft. Gin. flue, and 4in. iron tubes. Upon 
a wrought iron framework rivetted to the back of the boiler is laid 
a pair of non-condensing engines, with 12in. cylinders, 20in, 
stroke, provided with double slide valves for variable expansion. 
The fly-wheels of the engines act as driving pulleys, and transmit 
the power through two 10in. belts.to the mo so on the spindle of 
the centrifugal pump, the fan of which, of the true Appold pro- 
portions, 2ft. 7in, diameter, revolves in a wrought iron case bolted 
to the bottom of the pontoon. The inlet pipes of the pump, also 
formed of wrought iron, descend to and are connected with 
a sort of false bottom which opens into the bulkhead at 
what may be called the bow of the craft, which, though 
it have the semblance of a spoon-shaped bow, is in reality 
only a grating in disguise, the Bulkhead being the true termi- 
nation of the boat. he object of this arrangement is to 
get a horizontal inlet at as low a level as possible. The delivery 
pipes are sheet iron, 5ft. by Llin., and are made in various lengths, 
so as to set up foot by foot as the level of the water sinks, the 
delivery finally being by a bend into wooden shoots over the 
nearest embankment. ‘The speed of the engine varies from 80 
to 116 revolutions per minute, according to the lift. The steam 
enters the cylinders at pressures varying according to the lift, up 
to 120, and is cut off at 3in. of the stroke, or about one-seventh, 
the exhaust steam being conveyed through a tubular feed-water 
heater, and by means of a ring blast and petticoat, into the 
chimneys. The pump raises fifty tons of water per minute—-a 
mighty stream to issue from a machine the proportions of which 
make it appear inadequate to so much work. 

We lately had the pleasure of seeing this pump in oneration in 
the Thames off the makers’ works at Erith, The engine was 
running at eighty-five revolutions, the lift was 6ft. Gin., steam 
90 lb., cutting off at 3in., and the consumption of fuel was only 
160 lb. per hour. Under this high pressure and very sharp cut off 
the engines worked very smoothly, and the whole apparatus 
appeared eminently adapted for its purpose. When in actual use 
it is proposed to steady it between six poles, which will carry the 
shoots and a temporary roof to keep off the weather. When the 
land has been pumped dry either a dam is to be constructed 
round the pump and water let in to float it into the nearest canal, 
or the machinery will be taken out, and with the boat, which 
only weighs about nine and a half tons, taken overland to its next 
field of operations. The boiler makes abundance of steam. 
We noticed the fire-box fitted with the spikes recommended by 
Mr. Wye Williams, and the large tubes used in deference to the 
same authority are very effective in permitting the gases to burn 
throughout their length, and so preventing the formation of smoke. 
The furnace front and door are doubl>, allowing a stream of air to 
pass up between the two faces, and enter through a large muinber of 
small apertures into the furnace, and so mix intimately with the 
gases as they are evolved from the fuel. 


THE PROFESSIONAL ScHoon at CuEMNnitz, SAXONY.—From the 
prospectus now before us of this school, very favourably known 

in Germany, it appears that the annual fee for the entire course 
| of lectures there is twenty-four thalers (a thaler is about thiree 
shillings). Even this small sum is not charged to poor and indus- 
trious students. The expenses for books, stationery, and drawing 
materials, amount annually to from twelve to fifteen thalers; and 
the price for board and lodging amounts to from 70 to 200 thalers 
| perannum. Judging from the programme of the lectures, we see 

that the instruction given in return for this small sum is all that 

can be acquired by an engineer in the lecture room. When will 
| education be so cheap in England? When shall we have any sys- 
tematic professional education at all? 
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TO CORRESPONDENTS. 
Norice.—A Sprctat Eprrion of Tas Encmvgsr is published for 
Forzicn Crrcvutation. This edition, printed upon f= x4 
orewgn 


> 10s. 62. 
B. B.—The : Asphalte Company, 31, Cumberland-street, Pimlico. 
bye: gig never heard of such a thing, and we do not believe that it is 
mM. 
I. 8. G.—You will find a fuil report of Mr. Fowler's address in the first two 
numbers of THE ENGINEER for the present year, 
F. LONG. — Metallic rings have been tried as a packing for the trunnions of oscil- 
lating engines. Hard plaited hemp gasket is generally used. 
W. W. (staleybridge).— Purchase a treatise on the indicator, published by 
Messrs. Elliott, mathematical instrument Strand, price 2s. 
MARBLE-POLISHING MACHINES.—“ E.G.” is informed that he may obtain 
these machines from Mr. Martin, 19, Wilson-street, New Cross-road, Deptford. 
P. H. (Manchester).— There are several reducing valves which would suit your 
purpose. One invented by Mr. N. P. Burgh, of 78%, Southampton-place, 
Waterloo Bridge, is perhaps as simple as any you can use, 


sort iron is hardened by casting it over and over again in chills, but he has not 
placed any record of experiments at our disposal tending to confirm this idea. 
Practically speaking, it may be assumed that a casting made from iron previ- 


-— chilled to a small depth and re-melted will not be affected in any way by 
all, 


THE INVENTION OF THE SLEDGE PRINCIPLE v. WHEELS.— We have received 
a letter from Mr. W. Macpherson, pointing out that he sent us, some eight years 
ago, an article advocating sledges instead of wheels, and he ciaims to be 
the true and original inventor of the system. As tt is to the last degree un- 
likely that the invention can ever prove of the least practical utility, it is not 
— that Mr. Macpherson will meet with much opposition in establishing his 
title. 





ERRATUM.—ZJn our impression of last week it was erroneously stated that the 
photographs from which we made the engravings of the boiler that exploded 
some time ago at Swansea were lent us by the chief engineer of the * Manchester 
Boiler Assurance Company.” This is not the case, as our thanks were due to 
Mr. L. E. Fletcher, the chief engineer of the Manchester Boiler ** Association.” 

ERRATUM.—/n THE ENGINEER for November 9th, page 361, middle column, for 
* W. 1. Walenn, I.C.8.,” read,** W. H. Walenn, F.C.S." 





PYROMETER. 
(To the Editor of The Engineer.) 

S1r,—Can any of your readers inforia us of a reliabie but simple pyrometer 
which would register the heat of irun retorts used in gas manufacture ? 

Frome, November 8th, 1566. —— 8S. AND W. 

SPEAKING TUBES. 
(To the Editor of The Engineer) 

SIR,—For a distance of 200ft. I have found by experience that a tube of 1}in. 
bore is the most suitable ; if of wider diameter the words exhaust themselves 
before delivery; if smaller than igin. the words cannot be understood. 

ee J.M. 
MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS. — Tuesday, November 20th, at eight 
p.m: 1. Renewed discussion, * Steam, Power on Canals,” 2. “ Smelting of 
Copper Ores in Australia,” by Mr. J. L. Morgan, Assoc. Inst. C.E. 

SOCIETY OF ENGINEERS.—Monday, November 19th, at seven p.m.: Discus- 
sion on Mr. Thomas Cargill’s paper, ‘‘ On the Railway Bridge at La Place de 
1 Europe, Paris.” 
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THE ENGINEER can behad, by order, from any newsagent or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number, . Od. 
Yearly (including two double ) £1 lls. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 

be made, 


- THE ENGINEER is registered for transmission abroad. 

Letters ting to the advertisements and publishing department of this paper are 

to be addressed to the publisher, MR. GEORGE LEOPOLD KICHE: ait other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
iva, Strand, London, W.C. 


THE ENGINEER. 


FRIDAY, NOVEMBER 16, 1866. 














HYDRO-PROPULSION. 

We have already placed before our readers an investiga- 
tion of the theory of hydro-propulsion, so carefully and 
explicitly prepared that the most moderate acquaintance 
with physical sciences should render it intelligible. 
‘Those who may desire to carry the investigation still 
further will find matter for thought in Mr, Airey’s able 
letter published in our last impression. It is not to be 
imagined, however, that either our own leader, or our 
correspondent’s letter, or indeed, any mathematical in- 
vestigation with the existence of which we are ac- 
quainted, exhausts the subject. On the contrary the more 
carefully we consider the matter, the deeper must become 
the conviction that whether regarded simply from a mecha- 
nical point of view, or in the light of theory applied to 
practice, much still remains to be said about hydro-propul- 
sion, and many problems of considerable importance still 
await solution. Nor is this strange. Although the system 
was first tested by Togood two hundred years ago; and 
although scores of patents have been taken out for inven- 
tions connected with the principle since, still we lack in- 
formation on the subject. ‘‘ Experience is the foundation 
of all knowledge,” says Bacon, but of experience in 
hydro-propulsion we have little or none. Messrs. Ruthven, 
father and son, have been almost without exception the 
only individuals who have brought the idea to the test of 
practice on anything like a fair scale. These experiments 
have, however, been comparatively limited in their scope, 
and when we reflect that the researches of many years, and 
practical experience with thousands of ships, have failed to 
establish a perfectly satisfactory theory of the action of 
the screw propeller, or to afford a satistactory explanation 
of some of the phenomena attending its use, the statement 
that we have much yet to learn regarding hydro — 
sion, and the assertion that it offers an admirable, and as 

nearly uncultivated, field for scientific research, will 
appear to follow as a natural consequence or corollary. 

to a mathematical investigation of the more attractive 
problems connected with the practical application of hydro- 
propulsion we do not just now pu to enter. We 
prefer, for the present, to call attention only to a single 
question hitherto left almost —— gh apparently 
possessing some importance. It u the pre- 
sent Seon generally maenel that the best situation for 
the delivery orifices of water jet propellers is just above 





the water line; and by one method of argument it is easily 
made to appear that this assumption is ectly correct. 
Yet we are disposed to believe that this line of argument 
is not really applicable to the case in point, and that it may 
possibly admit of proof that by submerging the jets to a 
considerable depth, better results may be obtained _ 4 
retainiag them at or about the point of flotation. e 
have already shown that the only means by which it is 
probable that: high or even fair economical results can 
be obtained from the system consists in increasing the 
weight of water put in motion. It remains to be seen, 
however, in what way the greatest weight of water can be 

ut in motion to the most advantage, and it may possibly 
a found that this object can be best carried out, not by 
passing all the water through a centrifugal pump, but by 
submerging the jets and availing ourselves of what may 
be termed: the inductive action of the current, and of its 
divergence from the line of parallelism with the keel. 
Such a proposition is, we are perfectly aware, totally 
opposed to the laws under which the best results are ob- 
tained from centrifugal pumps; but the cases of a hydro- 
propellerand a centrifugal pumparenotanalogous. Withthe 
latter the primary object 1s to getthe largest possible deli- 
very with the least possible resistance’ to the engines, or, in 
other words, the least possible reaction against that portion 
of the apparatus opposite to the orifice of discharge, or the 
equivalent to such a portion, This may be stated in 
another way by saying that we wish to deliver a stream of 
the lowest possible tension. Now in the case of the hydro- 
propeller we care nothing for the quantity of water 
delivered, save in so far as its weight is a means of 
increasing the reaction against that surface which 
is opposite the orifice of discharge, or the equivalent 
of that surface, for only this force of re-action is utilised 
in propelling the vessel; and this force of reaction multi- 
plied by the velocity of the ship, represents the horse- 
power usefully employed. Hence if we could devise means by 
which the velocity of the issuing current would be checked, 
without affecting the reaction, we should diminish the 
number. of revolutions of the engines, and, consequently, 
the expenditure of power. In other words, we should reduce 
slip. 1s it, or is it not, possible to effect this object ? That it 
is desirable to effect it there can be no question. As to the 
probable means at our disposal for effecting it, we are limited 
to a simple -expedient—the submergence of the nozzles or 
orifices ot discharge; and we. are not acquainted with the 
existence of any data sufficiently trustworthy, or with the 
results of any set of experiments conducted on a sufficiently 
extended scale, to enable us to pronounce a decided opinion 
as to the exact amount of gain or loss certain to follow on 
the adoption of such an expedient in a sea-going ship. 

To many persons it may not at first appear clear how 
the delivery from the pump would be diminished or the 
tension of the stream increased by submerging the nozzles; 
while others are di we are aware, to over-estimate 
the resistance. We fancy that the true nature of the phe- 
nomena which would ensue on submergence may be made 
clear by taking a hypothetical case in illustration. Let us 
suppose that while the engines of the Waterwitch were 
running at full speed, two sluices or diaphragms, quite.inde- 
pendent of the ship, were applied to the orifices of dis- 
charge. In such a case the discharge would be totally 
arrested; but as the pump would still remain in motion 
for a time, we perceive that, disregarding any increase due 
to the sudden arrest of the body of water in the pipes and 
pump previously in motion, the reaction would for the 
moment be still the same, although there was actually no 
discharge. The action of the fluid in which the nozzles may 
be submerged would resemble, though distantly, that of the 
diaphragms. In the same manner, it it were possible to fit a 
curved pipe opposite the orifice of discharge in such a way 
that the water would be diverted from the horizontal 
direction, and compelled to ascend vertically, the engine 
would then pump against a head, and its velocity and the 
expenditure of power would be diminished, although the 
tension of the current, and therefore the force of reaction, 
would either remain undiminished or be absolutely in- 
creased according to the height of the head against which 
the engine pumped and the pressure in the cylinders. It 
will possibly be asked, “‘ Why, then, not fit such a delivery 
pipe to the orifices of the Nautilus or the Waterwitch /” 
‘he answer is obvious. By the use of such a tube attached 
to the ship, and carried with her, the location of the surface 
of reaction would be at once changed, and the effect pro- 
duced would only be a tendency to sink the ship deeper in 
the water if the pipe were vertical. In order to be efficient 
in aiding propulsion it would be necessary that the 
tube of diversion, as we may term it, should be de- 
tached from the vessel, and yet travel at the same velocity— 
a condition mechanically impossible of fulfilment. But 
although we cannot thus use a tube, somewhat the same 
effect may possibly be produced by submerging the nozzles. 
It must be borne in mind that, as far as the mere pressure of 
the static head thus gained is concerned, no advantage will 
result, for the water will tend to enter the pump and thus 
aid the engines to exactly the same extent that the head 
due to submergence tends to resist them. The real gain, 
if there is any gain, must be derived from the facts, first, 
that a jet of water thrown back under a resisting fluid 
always tends to rise to the surface, so tending to pro- 
duce a dynamic head equivalent, to'a certain extent, to that 
proper to our hypothetical tube of diversion ; and, secondly, 
to the fact that, owing to the principle of induced currents 
the velocity of the particles of issuing water would be 
speedily arrested in close proximity to the orifice, and thus 
being unable to get out of the way of their following com- 
rades in the time proper to a discharge in air, the velocity 
of discharge would be arrested, and the power expended 
by the engine reduced without any loss of tension in the 
current. , ~— tical: test, it 

Should this principle ever be pu a ical test, i 
will not diame to submerge the nozzles a few inches; 
they must be brought down as low as possible, in order 
that the particles of water with which the jet first comes 
in contact may be impelled with sufficient hydrostatic pres- 
sure to cut into and mingle with the jet as close as may 
be to the oritice of delivery. The best plan in all proba- 





bility would be to turn the centrifugal pump upside down, 
and, taking in the water near the surface’instead of from 
the bottom of the ship, to canoe it-far aft under: the 
ship’s counter. In such a locality the jet orifices, could be 
arranged so 0 en aa eee ce to the 
forward motion of the ship, which could hardly be avoided 
while they retained their position at the sides; and a cer- 
= advan - ot yen Seva the = to ~. pow at 
the great body of fluid disc which would probabl 
produce that peculiar anpie ap of the water under the 
stern, commonly induced by the action of the screw, and by 
many authorities considered to be the real cause of nega 
tive slip. 


STEEL FOR RAILWAY PURPOSES. 


Ir has long been felt by all those in any way connected 
with the designing and erection of iron structures, the 
nature and position of which brought them under the sur- 
veillance of the officers of the Board of Trade, that it was 
high time an alteration should take place in the some- 
what arbitrary regulations of that body from which there 
is now no ap Although it is universally admitted 
that the official regulation that the strain shall not exceed 
five tons per square inch of nett sectional area was not 
founded upon a satisfactory or conclusive basis, yet there 
is no question but it was as wise a rule as could be pro- 
vided to meet general and that it has answered the 
intended purpose well and efficiently. At the present 
time, however, when a formidable rival lays claim to the 
position so long enjoyed by iron as the chief of all con- 
structive materials, it is manifest that, notwithstanding the 
efficiency of the regulation, it is no longer capable of ap- 
plication, and a change is imperative. With this object 
in view, a memorial has been addressed to the Sevretary of 
the Board of Trade, requesting its consideration of the 
claims of steel as a substitute for iron, and drawing atten- 
tion to the inapplicability of the present regulations re- 
specting the working strain to be put upon the former 
material. 

Every engineer will regard with cordial approbation this 
attempt to break through the cordon of red-tapeism, which is 
in some measure an inevitable accompaniment of govern- 
mental interference, and to endeavour to procure that reform 
in the present railway regulations which will admit of steel 
being: substituted for iron in a manner conducive to the 
honour of the profession, and in accordance with the prin- 
ciples of economy. It is obviously impossible, except at 
a ruinous and. unwarrantable, expenditure, to construct 
steel bridges for passenger traffic under the existing laws 
of the Board of Trade. To place only five tons strain 
upon a material which will safely bear eight upon the 
same unit of area is equivalent to paying £1,600 for a 
structure which, while complying to the fullest extent 
with the requirements of strength and security, could be 
erected for £1,000, We heartily wish success to the memo- 
rialists in this important question ; but, at the same time, 
we are not very sanguine in the matter. It must not be 
supposed that the object in view can be obtained off-hand ; 
the Board of Trade neither would nor could with a due 
regard to the gravity of the circumstances, decide sum- 
marily in the affair. Granting that the endeavours of 
the parties interested, which comprise every member of 
the profession, meet with the fullest success, it is not 
to be imagined for a moment that an immediate altera- 
tion in the rules will take place, and that engineers will be 
at liberty to employ steel with a strain of eight tons per 
square inch upon it forthwith, Such a course on the part 
ot the Board of Trade would be in the highest degree im- 
prudent and premature; and there is not the slightest doubt 
that before any change does take place, the officers of that de- 
partment will have to be fully convinced of the accuracy of 
the statements respecting the strength of steel, and also will 
require a vast amount of further information respecting its 
various qualities, There is no difficulty in gaining this 
information; but it will take some time; and the great 
question that has to be solved is, who is going to supply 
it? Inour last impression we suggested that a royal com- 
mission, similar to that conducted nearly twenty years ago, 
would be the best means of obtaining and utilising the 
necessary information, and in all probability it would be 
the most efficient, authoritative, and trustworthy means 
of accomplishing a result which, sooner or later, must be 
taken in hand by some party or other. Although we are 
unchanged in our opinion of the merits of such a scheme, 
we are willing to admit that there are many difficulties to 
be encountered and obstacles to be overcome before it 


| could be carried out. In the first place, a strong case must 


be made out before the petition for a royal commission 
will receive any attention, and, in fact, before it would 
even be presented. The profession could certainly make 
out a very strong case; but it is doubtful whether they 
could make out a case of necessity, and this circumstance 
marks the distinction between the former commission and 
the one alluded too prospectively. The cases are by no 
means analogous. At the time when the former commis- 
sion was issued, railroads were, comparatively speaking, in 
their infancy, iron bridges were a novelty, and it was in 
consequence of the danger to life and limb that resulted 
from their employment that the subject was taken up by 
Government. Again, very little was then known respect- 
ing the qualities of iron and its adaptability to the pur- 
poses it was put to; and the numerous accidents occurring 
were due in a great measure to the structures being 
designed by ignorant and incompetent persons. The sudden 
development of steam locomotion a y the application of 
iron to railway purposes before its capabilities were ascer- 
tained and its powers, thoroughly understood, left the 
majority of engineers little choice but to make their bridges 
many times stronger than requisite in order to ensure their 
being strong enough. Moreover, even if engineers as a body 
had desired to undertake an elaborate and costly series 
of experiments to convince themselves of the working 
properties of the material they were so extensively em- 
ploying, the adequate means for accomplishing their pur- 
pose were not available, except at a price which precluded 
the very idea of the undertaking. 

It cannot be said that anything like an approach to a 
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similar state of affairs exists at Tron structures 
do occasionally give way, and unhappy results ensue, but 
the cause cannot be ascribed to any incompetency on the 
part of the engineer connected with their construction ; 
and limited as is our acquaintance with the qualities and 
capabilities of the metal steel, it is infinitely in advance of 
what our professional confréres possessed with relation to 
iron. With the imperfect knowledge at our command, we 
could construct at the present moment steel roofs and 
bridges which would present no such disproportion 
between their actual and necessary’strength as characterises 
many of the early iron structures. The object of the 
former commission was to supply a want and to furnish 
accurate and reliable information respecting the only 
material available for large railway bridges; while the 
object of the proposed investigation is to determine data 
respecting another material to be substituted for one 
which in one sense answers its purpose well enough. The 
more important question of the safety of the subject, which 
constituted the most prominent element of the commission 
of 1846, cannot be pleaded in the present instance. The 
Government is never prone to do for other people what 
they can do for themselves, and a very pertinent question 
here presents itself. Who are those who would most 
benefit by the substitution of steel for iron? Evidently 
the steel manufacturers. We do not for a moment be- 
grudge them the well-deserved profits that would accrue to 
them in consequence of the success of the proposed mea- 
sure. Quite the contrary. Many of the manufacturing 
firms and corapanies have by their own experiments, and 
also by the facilities they have afforded to engineers and 
others for obtaining sound and valuable knowledge, con- 
siderably contributed towards the fund of information we 
possess with respect to constructive materials, and we 
should sincerely rejoice to see them benefitting by an im- 
provement which cannot fail to be serviceable to nearly 
every branch of engineering art. On the side of fairness 
and justice it may be submitted that those who are to 
benefit commercially by the results of an inquiry, whether 
private or public, are naturally expected to bear their 
share at least of the cost and trouble accompanying the 
investigation. Many will probably be of this opinion, 
and we feel pretty certain that the parties con- 
cerned would not hesitate to bear their share of the 
burden, being well assured that the objects to be 
gained by such an inquiry would prove a source of 
profit and remuneration to themselves, and a valuable 
addition to the repertoire of engineering facts and data. 
The excuse that an investigation, comprising a series of 
experiments upon the merits of steel, could not be carried 
out independently of the aid of Government, is not now 
available as it might have been twenty years ago. 

There are premises in London which offer every facility 
and convenience that could be required, and if additional 
accommodation and machinery were found to be indis- 
pensable towards the proper fulfilment of the necessary 
conditions, they could very easily be provided. We are 
ready to believe that the Government would be willing to 
second any effort made for the advancement of science, 
more especially when relating to so practical a department 
of it as that belonging to railway engineering. ‘The sub- 
stitution of steel for iron would perform but a very small 
part of the duty that will ultimately devolve upon it, if we 
were to confine our labours to simply erecting structures 
of that material, having their fac similes already existing 
of iron. The real value of the substitution will consist in 
applying the stronger and lighter material to purposes 
which we could not hope to successfully accomplish with a 
material possessing inferior qualities. The gentlemen 
whose signatures are appended to the communication 
which has formed our present topic have made a step in 
the right direction. They have broken the ice, and it only 
remains for their efforts to be seconded in order to clear 
away all obstacles, and ensure a fair field for the develop- 
ment of the powers of our new mechanical ally. 


THE CRUMLIN VIADUCT. 


Mors than one article has appeared in our columns on 
the Crumlin Viaduct, and our readers will, we have no 
doubt, remember that a few months since it was reported to 
be in so insecure a condition that Captain Tyler inspected it 
on the part of the authorities. He pronounced it to be 
virtually safe, or, at least, in such a condition that it would 
be made so by certain alterations and repairs. These are 
now all but complete, and it will not be uninteresting to 
describe them. The Crumlin Viaduct was erected nearly 
fifteen years ago from the designs of Mr. T. W. Kennard, 
now engineer-in-chief to the Atlantic and Great Western 
Railway of Canada, and although it attracted much atten- 
tion at the time, it is not probable that the younger mem- 
bers of the profession are well acquainted with its con- 
struction, while it may not be out of place to refresh the 
memories of others by describing its general character once 
more. 

The viaduct was erected for the purpose of carrying the 
Taff Vale extension of the Newport, Abergavenny, and 
Hereford Railway over the river and valley of the Ebbw 
near the village of Crumlin in South Wales. Its total 
length is 1,800ft., but this is divided into two sections by a 
ridge of hills running down the valley, Each section forms 
a separate viaduct, the larger one consisting of seven spans 
of 150ft., the shorter of three spans of the same dimensions. 
All the spans are identical in construction. The greatest 
height of the roadway is 200ft. above the water. The piers 
are formed of groups of cast iron columns each 17ft. long 
by 12in. diameter, the thickness of metal varying from 
lin. to 7ths of an inch. These columns are disposed in tiers 
or storeys, fourteen columns to each tier, the distance 
between which at the base measures 13ft. 6in. taken on 
the square. The dimensions of the central pier at the base 
are 60ft. by 27ft., and at the summit 30ft. by 18ft.; those 
of the others vary slightly with ‘the height. All the 
columns in each pier are inclined inward except the two at 
the centre. The columns are braced together by cast iron 
girders ft. deep, with flanges 5in. wide, and horizontal and 
vertical wrought iron ties. The four main girders in each 





which they support are, we need scarcely say, con- 
wusted on Wameula inciple. They are each.150ft, long 
by 14ft. 6in. deep. e compression member is a wrought 
iron box girder 14in. by 9in. over all, the distance between 
the sides being 43in. The tension member is formed of a 
series of wrought iron flat bars arranged in sets of four 
6in. by ths of an inch on theaverage. There are eighteen 
diagonals in each girder, acting alternately as struts and 
ties until they approach the centre, where they act as both; 
3in. pins connect them with the top and bottom members. 
They are of different sections according to the strain thrown 
upon them; the struts are in the form of a + of angle 
iron and plates rivetted together. The ties are each formed 
of two flat bars 9in. wide by about sin. thick. Each span is 
entirely supported by the end pin at each extremity, the 
entire load being thus, so to speak, hung from the top 
member. Anobjectionablesystem, and one which shouldnot 
be imitated, as we have pointed out in a previous article. 

Captain Tyler found that the principal defects in the 
viaduct consisted in the wearing of the pins and a general 
loosening of the entire structure, due to the vibration of 
passing trains. As a result of his inspection certain 
alterations already contemplated, and even commenced by 
Mr. W. G. Owen, the company’s engineer, have been carried 
into effect. ‘These were in some respects rendered necessary 
by the fact that the timber flooring, on which the latera/ 
stiffness of the bridge greatly depended, was rapidly decay- 
ing; and in some measure to the increased weight of 
the rolling stock traversing the bridge. The whole of the 
timber flooring, Gin. thick, has been removed, and for 
it has beensubstituted wrought iron transverse girders, 12in, 
deep by 27ft long, spaced sft. apart, with rail girders of 
the same depth placed between; light longitudinal lattice 
girders connect their ends, The flooring is made of wrought 
iron plates rivetted together. This change has materially 
added to the lateral stiffness of the bridge and placed it 
beyond the reach of danger from fire—a somewhat impor- 
tant consideration. The distribution of the weight has 
been altered by removing the permanent way further 
from the outer girders toward the centre. The result is, of 
course, that the moment of the weight of a passing train is 
reduced as regards the next outer girder, and increased as 
regards the inner girder which has not previously borne its 
fair share of the load. Owing to this change, and to the 
strengthening of the roadway, it is now considered by the 
engineers of the line that the viaduct is as safe with a rolling 
load of a ton and a-half per foot as it was before the altera- 
tions with a load of one ton per foot for which it was cal- 
culated, the greater strain being still within the limits pre- 
scribed by the Board of Trade. Some of the 3in. bolts 
were found to be considerably worn, and this defect has 
been remedied by the introduction of gusset plates ri- 
vetted to the diagonals and the booms, by which “ shake” 
is prevented and a good deal of strain taken off the bolts. 
The effect of the alterations has been, we understand, to 
reduce the deflexion of the girders from 14 in. with the ordi- 
nary heavy trains to about § of an inch. Nearly 1,000 
tons of iron have been added to the bridge by the improve- 
ments. 

The execution of this work was attended with great diffi- 
culties. The timber floor, on which depended almost the 
entire lateral stability of the girders, had to be cut through 
from end to end, in order to make one line complete be- 
fore the other was touched. Trains passed constantly, 
driving the men from their work. All the rivet holes 
were drilled by hand, a tedious and costly operation. 
The entire process of remodelling had, besides, to be effected 
200 feet above the valley below. Yet so complete were the 
arrangements made by Messrs Kennard Brothers, and their 
manager, Mr. Maynard, that although two hundred men 
were constantly climbing about the structure, often perched 
in excessively dangerous positions, not a single accident has 
happened, and the first half of the work was completed 
fourteen days within the stipulated time, without the least 
interruption of the heavy traific of the line. It may be 
safely stated that the viaduct is now virtually stronger 
and better adapted to its purpose, than when first erected. 
It was at all times one of the most beautiful structures of 
the kind in existence, and its appearance will now be still 
further improved by the addition of a light and elegant 
iron hand rail at the top, with which the clumsy wooden 
balustrade previously used will be replaced. The entire 
viaduct is also receiving a coat of almost white paint in- 
stead of the rusty brown with which it was previously ren- 
dered hideous, Colour may be regarded by some people as 
a secondary consideration, but in this case it has restored to 
the bridge all that beauty which at one time rendered it one 
of the most attractive as well as prominent features in the 
landscape. 





CavouR Canat Company.-——(From our Correspondent).—It is 
stated that the Italian Government has been shamed into the 
fulfilment of the guarantee which it gave on the shares of this 
company, in which some English capital has been embarked. 
Hitherto the enterprise has been a financial failure, and the 
Government has made default with regard to its guarantee. 


An ENGINEERING NoveL.—Under the disguise of tales, political 
and religious notions, ideas of social and other reforms, have ere now 
been propounded ; but a strange tale, lately published by Hall and 
Co., is probably the first in which a mechanical inventor has 
written a novel turning upon the success of his proposals. Under the 
title of ‘‘ The Ships of Tarshish,” &c., by “* Mohoao,” is pictured 
an inventor who lays his plans for ships of war before our Ad- 
miralty, and naturally has them rejected. In a most miraculous 
and romantic style the inventor, however, becomes possessed of a 
large sum of money, which he immediately invests in large en- 
gineering works on the Thames, and proceeds to carry out the 
designs rejected by the Admiralty. The main feature of his 
novel mode of attack appears to consist in the use of jets of 
chemical liquids and of boiling oil, to be squirted in continuous 
streams into the portholes of the enemies’ ships, driving the men 
from the guns by means of the flames thus produced. The pro- 
posed vessels are also to have an enormous breadth of beam, 
enabling them to carry a great weight of armour, and to have twin 
screws, in order to turn easily. The Emperor of the French is sup- 
posed to declare war, and to send up the Thames a wonderful iron- 
clad vessel impregnable by the whole British fleet. London, in 
fact, would have been at the mercy of this ironclad if its progress 
had not been stopped in time by the “Ships of Tarshish ”—com- 
pletely specified, we need scarcely add, in the course of the nar- 
rative, : 
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OFFICIAL REPORT ON THE LATE INUNDA- 
TIONS IN FRANCE. 


THE Minister of Public Works has made a long, detailed report 
on the disastrous effects of the late inundations, as compared with 
those which occurred in 1856, and on the works of reparation and 
prevention which require to be performed. We extract those 
parts of the report which possess the greatest general interest. 

The inundation first appeared in the valley of the Lozére after 
the torrential rain which tell on the 23rd and 24th of September. 
All the valleys of Mende, the richest in the department, sutiered 
terribly. In the Lot the roads were much injured, as well as the 
crops, but not so much as in the valley of the Dordogne. The 
overtiows of the Aveyron, Lot, and Tarn penetrating into the 
valley of the Garonne caused that river to overflow so suddenly 
and unexpectedly as to cause great damage in the departments of 
the Tarn et Garonne, Lot et Garonne, and even of the Gironde. 

The basin of the Khéne would have escaped the invasion if one 
of its secondary affluents, the Arc, in Savoy, which runs by the 
side of the Imperiale-road, No. 6, of France and Italy, had not 
attained on the 25th of September a volume exceeding the greatest 
ever recorded. In a few hours the valley was devastated, the 
Mont Cenis road was destroyed to the extent of nearly four miles, 
and one of the large bridges on the Victor Emmanuel Railway 
carried away; two other bridges were in great danger, the soil of 
the valley was carried away by the flood or covered with stones, 
and the circulation completely intercepted between St. Jean de 
Maurienne and the frontier of Italy over an extent of forty miles. 
The disaster here is frightful. 

The valley of the Yonne and the department of the Cédte d’Or 
suffered greatly, the inundation having surpassed that of 1856. 

Some injury was done in the department of the Seine, but the 
absence of insubmersible dams, or such as are so called, preserved 
it from catastrophes which arise from the rupture of such works. 

In the basin of the Loire the inundation occurred with extreme 
violence and over a larger extent of country. The flood com- 
menced on the 24th of September in the Haute Loire; and it sur- 
passed that of 1856 by nearly three metres. The rain which pro- 
duced it represented a volume of water equal to one-fourth of the 
whole annual rainfall of the department! The insubmergible 
dam which was intended to defend Roanne burst through at one 
point, and laid the lower part of the town under water. The 
department of the Allier sutfered much from the overflow of the 
Loire. The traffic, both on roads and railway, was stopped for a 
time, and much injury done to private property. 

The disaster was increased by the overflow of the Allier itself; 
besides the mischief done to private property, the roads were 
greatly damaged and the bridges of Vichy and Chazeuil carried 
away by the tlood. 

That part of the department of the Niévre lying above the con- 
fluence of the Allier and the Loire was, like that of the Allier, 
exposed to the ravages of the overflow of two rivers. The two 
floods met below Bec d’Allier, and the almost exact coincidence of 
their maximum altitudes raised the mass of water above the level 
reached in 1856. The secondary feeders of the Loire also 
increased the inundation to an extent never before ‘known. 

In the department of the Cher, adjoining that of the Niévre, 
the inundation of the Loire also did great damage. Many em- 
bankments, particularly those between Joigneaux and Givry, that 
from the Bauches to Marseille les Ambigny, and that of the lateral 
canal of the Loire to Herry, were destroyed, and all the country 
around submerged. 

Pursuing its course the inundation reached the Loiret on the 
27th of September, and soon laid the valleys of Gien and Sully 
under water, many embankments were burst through, particularly 
that of the valley of Orleans, the town of Jargeau inundated, and 
circulation stopped on the Chemin de Fer du Ventre. 

The inundation reached the Loir et Cher on the 28th, and 
attained its maximum on the following day, rising to within a few 
centimetres of the level of 1856. The embankments, however, 
did not suffer so much as in the above-named department. 

In the Indre et Loire the flood broke down the embankment 
near Amboise, cut the railway, and inundated the whole country 
as far as Vouvray; another breach occurred, and the waters of the 
Loire and of the Cher rushed in one foaming stream together. 
Tours fescaped the threatening danger through the works re- 
cently executed, but the rest of the country sufiered seriously. 

In the Maine et Loire the embankment only gave way in two 
places; but at St. Martin the water broke down the railway to the 
extent of sixty metres, and carried away another embankment. 

On the 6th of October the flood terminated in the Loire, leav- 
ing terrible marks of its-course along the whole line. In twenty 
departments private property as well as public works have been 
very seriously injured; it is impossible at present to estimate the 
losses in the former case, but they are certainly less than in 1856 
when they amounted -to 177,000,000f. (£7,080,000). As regards 
public works it appears from the reports of the engineers that 
the repairs of the roads in thirteen departments will entail an 
expense of 4,800,000f.; the repairs of the embankment of the 
Loire, Allier, and Cher, 5,800,000f.; the damage done to rivers and 
canals in the Lot, Nievre, and Yonne is estimated at 200,000f.; and 
the canals of Briare, of the Invernais, of Burgundy, of the 
Centre, the lateral canal of the Loire, and that from Roanne to 
Digoin have suffered to the extent of 1,200,000f.; making a total 
of 12,000,000f. or £480,000. The sum expended for like purposes 
in 1856 was 28,000,000f. 

The minister then enters upon the important question of what 
has been done since 1856 to prevent such calamities, and what has 
been the effect of certain works. Thanks to them, says the 
report, Neivers, Blois, Amboise, Tours, Saumar, and Angers have 
escaped the invasion of the waters from which they suffered so 
severely in 1856; the Dique Napoleon has protected the valleys of 
the Authion and Trélaze; and the embankment of the Divatte, 
above Nantes, protected the town and a valley of seven or eight 
thousand acres in extent. (It is a sad fact, however, that the 
important town of Nantes and all the surrounding country suffered 
terribly, and we cannot reconcile the felicitations of the minister 
with the previously published accounts. Nantes may have 
suffered less from the fact of the embankment in question having 
been made, but that the town and the whole country around was 
invaded and actually cut off for some time from all communication 
is beyond question. This makes us fear that the minister has 
thrown a little more couleur de rose into his picture than circum- 
stances warrant, and that the bill for the inundations of 1866 will 
be found to approach much nearer than the estimate given to the 
amount of 1506). . 

But, to continue our extracts, the defence of towns against 
inundations, says the report, was only regarded according to the 
appreciations of the Emperor himself in 1856, as a preliminary 
operation that could be carried outatonce. As regards the defence 
ot the valleys the Emperor thus drew the pregramme :—‘* ‘To 
keep back the flow of the waters in confining them to the upper 
portions of the basins, to prevent the flooding of principal rivers 
at the same time as that of their various affluents, and thus to 
stop the rapid accumulation of water at the bottom of valleys, sole 
cause of inundations.” 


This very complex problem, says the minister, has been pro 
foundly studied. The following is an account of the investigations 
made and the works executed in the basin of the Loire :—The 
course of the Loire, whose total length is 900 kilometres (500 
miles) is composed of two well defined sections. At 450 kilo- 
metres from its source, a little below Nevers, the Loire receives 
the Allier, a river almost as important as itself; and at 310 kilo- 
metres below Bec d’Allier are found, below Tours, the embouchures 
of the Cher, the Indre, the Vienne, and the Maine, all within 
90 kilometres of each other. Between these two points the Loire 





does not receive any important tributary; and it results from these 
facts that the great feeders of the Loire are far apart, are rarely 
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affected by the same atmospheric influences; and that, conse- 
—, ey rarely concur in producing the same flood. In 1866 
as in 1856, the inundation was due almost exclusively to the great 
feeders, the Cher only amongst the minor tributaries exercised 
any sensible influence on the-inundation. 

The idea of protecting the valleys against the invasion of water 
is of old origin; the construction of the dams of the Loire are of 
very ancient date, and have been objects of the care of every 
sovereign and of all the governments that have existed in ce. 

It is incontestable, however, that these dams were ill-conceived 
in principle as well as imperfectly executed; that some of them 
were unnecessary; and thet they are dangerous in cases of great 
floods, which surmount and break them down. But we must not 
at once conclude that they are more hurtful than useful to the 
valleys, and should be forthwith destroyed or diminished in height. 
In the present state of things the greater portion of the floods 
without producing any injury. That of 1825, for instance, whi 
was very considerable, did no damage, yet the bed of the river was 
filled to the very top of the dams, and if they had been less 
elevated the waters would have produced the same disasters as 
occurred in 1846, 1856, and 1866. 

One of the principal causes of the mischief produced by those 
inundations has arisen from the too great confidence felt by the 
population of the valleys in some of these dams, which remained un- 
injured from 1790 to 1846, during which time town and vi 
grew up in their neighbourhood, while the periodic return of 
extraordinary floods since that date is a terrible warning for all 
the world. 

The actual quantity of water that may be contained within the 
embankments of the Loire tells us that the volume may be equal 
to 6,000 or 6,500 cubic metres per second; but the maximum flow 
of the Loire at the point where the Allier falls into the former 
rose in 1856 to upwards of 9,000 metres: consequently the dams 
below this point were broken down. In.consequence -of this rup- 
ture a portion of the water ran off into the valleys, and the maxi- 
mum never reached beyond 6,400 metres per second at Tours; but 
below Tours, the Cher, Indre, and Vienne again swelled the flood 
to an extent greater than the capacity of the bed of the Loire. 

It is then evident, therefore, that the raising of the height of 
the dams would not prevent the inundation of the valleys, and 
would in fact only increase the danger. 

It remains therefore to examine whether, instead of opposing 
new obstacles to the stream, it is possible so far to diminish the 
height of the floods as to bring the volume of water within the 
capacity of the bed of the river. 

In a report by the inspector-general Comey, who has charge of 
the basin of the Loire, recommends the establishment in the upper 
part of the valley of this river thirty-three reservoirs, which 
should contain together 234,000,000 cubic metres of water, and 
thirty-five others in the valley of the Allier with a total contents 
of 286,000,000 metres. The retention by such means of 520,000,000 
cubic metres of water would have the effect of reducing the total 
flow of the two rivers below Bec d’Allier to 6,050 metres, and con- 
sequently the river, which down to Tours receives no important 
tributaries, would in that part of its course be retained within its 
embankments. 

Below Tours the establishment of reservoirs would cause more 
evil than good, for the rivers there reach their maximum height 
before those above, and consequently it is better to let their 
waters run off at once than to store them up in reservoirs. 
Below Tours, then, the only thing to be done is to increase the 
height of the dams. The cost of these works is estimated at 
78,000,000f. (£3,120,000) but at the same time that these costly 
works are undertaken for the protection of embanked valleys it 
would be necessary also to repair the submergible parts of the 
valleys by making good the injury done by the flood to the banks, 
and by establishing submergible dams in various places. The 
total cost of these works for the entire course of the Loire to 
Nantes, for the valleys of the Allier, the Cher, the Indre, and 
the Vienne, is estimated at 22,000,000f.; so that the grand total 
for the basin of the Loire amounts to four millions sterling. 

This system of reservoirs (says the minister) meets at once the 
problem proposed by the Emperor and corresponds with the 
lessons of experience, but M. Comoy’s proposal, it is said, still 
requires further studying; the author took for his basis the inun- 
dation of 1856, but as that of the present year surpassed the 
former at several points, it is evident that the calculations were 
based on insufficient data. The report goes on to say that as soon 
the ry corrections have been made the authorities will pro- 
ceed to carry out the work with all possible dispatch. 

Unfortunately this report and assurance closely resemble those 





made in 1856; at that time reservoirs were declared to be the only: 


possible resource against the flooding of the upper part of the 
basin of the Loire, and at that time also the work was ordered to 
be carried out with the greatest possible dispatch; ten years have 
elapsed since then, and yet the Loire has no outlet for its super- 
fluous waters. The expenditure of four millions in such a work, 
extended over a few years, is a mere trifle, but such calamities as 
have occurred in 1856 and 1866, to say nothing of one or more 
smaller inundations in the intervening period, each entailing not 
only damage to the amount of something like a million to public 
works, but destruction of private property to the extent of perhaps 
more than six times that amount, and too terrible to excuse hesita- 
tion or delay. 

The measure of the mischief is sadly indicated in the fact that 
while the individual losses in 1856 are stated at 177,000,000f., the 
subscriptions collected in aid of the sufferers from this year’s in- 
undation, amounting probably to little less, have not yet reached 
2,000,000f., and that in spite of extraordinary exertions.all over 
the country. The first instalment, amounting to 280,000f., was 
placed in the hands of the prefects last week to be distributed 
amongst the most necessitous of the sufferers. 


ROCKET APPARATUS, FOR SAVING LIFE FROM 
SHIPWRECK. 
By Tomas Gray, Esq., H.M.C.S. 


Havine given in THe Encineer of July 6th (No. 549) a short 
account of the nature and description of the projectiles for saving 
life from shipwreck, we will now turn our attention to the lines 
carried by them, and to the manner in which those lines are coiled, 
stowed, or faked to run out with the greatest ease after the shot 
or rocket. 

Before, however, going into the subject of the gear it may not 
be out of place to remark that the rocket, a missile once known 
as the most erratic in military services, has become one of the most 
reliable in saving life from shipwreck. It is altogether a rare oc- 
currence for the coast guard with the rockets to miss a ship in dis- 
tress if she is but within range; rockets have also in actual use 
proved, on the whole, to.,be,very safe and manageable. Although 
several: thousands have been used they have never yet (that is to 
say, since 1854, when the Government took up the subject) caused 
the slightest injury to any person on board a ship in distress, or to 
any person using them at a wreck. On two occasions at exercise, 
when rockets have got loose from the sticks and lines, they have 
done damage. In the one case a rocket, which was fired too low, 
went out about fifty-yards to sea, when the stick was struck by the 
erest of a wave and parted, and the rocket returned to the shore. 
It went inland and through the roof of a cottage, where an old 
dame was in bed. It frightened her and broke some of her plates 
and cups, but did no other damage. The other case was more 
serious. It arose out of an experimental exercise with Dennett's 
coupled rockets (Fig. 8)*, and it showed the danger of using two 
rockets at once. In the coupled rockets two rockets are fastened 
side by side by means of iron coupling bands ; and in the case 
referred to, one of the rockets only 5 grace at first, the bands then 
gave way, and a rocket got loose and struck the legs of -an officer 








* The figures follow consecutively those given in our previous article. 


of coast-guard. who was standing at some distance from the 


ap) tus. . 

And ‘now with regard to the lines and gear suggested i. & 
various inventors and used at the present moment by the Board 
of Trade and ¢oast-guard. 

Sergeant Bell with his Sin. cnt wend o Gis Sa Se ee 
being to send a shot from the ship to the shore, with a line 


‘sufficiently for the crew to haul themselves ashore by. 
Tre: ,on the other hand, used a line neither thicker nor 

stronger a mackerel line, and he coiled it in hollow balls, 

similar e hollow balls of string one buys at the present day at 


as shop. He attached to his rocket stick the end of the 
string that comes from the inside of the ball, and he found that it 
ran out freely, and generally without kinking or breaking, but then 
his rockets (80z.) were very small. 

Monsieur Delvigne adopted successfully a plan somewhat similar 
with his.arrows (see Fig. 12), but failed when he tried coils with 
his shot. “With small lines and low velocities this arrangement 
answers very well, and it possesses the great advantage of affording 
a close mode of packing, and an easy means of transit. 

Some persons suggested that the shot lines should be carried in 
coils in tubs, but in practice it was found that they would not run 
out free of kinks. Others again have suggestid that the lines 
should be coiled on reels, but in practice it is found either that the 
line so coiled breaks, or that the reel is capsized and follows 
the shot. For extended ranges we require heavier shot, stronger 
rockets, and higher charges of powder, and with them stronger, 
and therefore thicker and heavier lines. Large lines can never 
be used with success if fired from a ball, a reel, or a coil, 

Knowing this, Sergeant Bell arranged his lines in layers of short 
* fakes ” as he had formerly done with the line carried by his gun 
harpoon, invented for the northern whale fishery. Manby adopted 
the same plan, and he fitted a large basket with faking pins, in 
which he kept the lines ready for use; or when a basket was not 
or could not = provided, the line was arranged in short fakes side 
by side on the beach before firing, as shown in Fig. 14. 

Horatio Dennett, when a youth, designed for his father, John 
Dennett, the best method yet hit upon for stowing the rocket 
line both for transport and for use. This appears to be one 
of Dennett’s greatest improvements in the apparatus. He pre- 
pared a small oblong box having in it a loose frame fitted with 
spikes or pins, as shown in Figs. 15 and 16, and on these pins he 
faked his line in successive layers, as shown in Fig. 17. 

When the line is to be used the frame with the pins is drawn 
out of the chest bodily, and the line is left in the chest without 
kinks in a series of layers of diagonal fakes. By this arrange- 
ment the line can be carried out slice by slice, or layer by layer, 
from the box with the — regularity, and without causing 
any “‘ wabbling” in the shot or rocket. 

It is very interesting to watch the line leaving the box and hear 
the gentle whizzing noise that it makes as streak by streak of each 
layer is carried out. The line does not form a direct curve between 
rocket and box while it is being carried out, but flies up about 
10ft. from the box in the form of a parabolic curve, then bends 
down again to within a foot of the ground, and then flies after the 
shot or rocket, as shown in Fig. 18. 

By Dennett’s method of faking and stowing the lines they can 
always be kept on their pins in the boxes, and can be carried any 
distance. By withdrawing the pin they are ready for use at a 
moment’s notice. This is the plan at present adopted for all 
rocket and shot lines in use on our coasts. When a rocket line 
has been used once and the line is ted again i diately, it is 
faked down on the beach as proposed by Manby (Fig. 14). 

The success of the apparatus much depends on the rocket or 
shot line. To get a strong, thin, elastic line is, therefore, of the 
greatest importance. Deep-sea lines used by Manby frequently 
parted; they were found to be laid up too hard, and were too stiff 
for the purpose, 

John Dennett was the first to x the plan of laying up the 
rocket line very loosely, and he used New Zealand hemp, which 
is very elastic; it has, however, been set aside in favour of a 
stronger and more enduring material. Manilla hemp has been 
tried, but although its lightness is in its favour it is too hard and 
stubborn when wet to be of use. Silk was tried by Delvigne, but 
his silk line was not so strong as some hempen lines, and the material 
is very expensive. 

After trying various materials, such as common hemp, silk, 
Polish Rhine hemp, Manilla, New Zealand, and several others, 
the material selected is Italian hemp. A rocket line of this hemp 
500 yards long weighs 461b. This line is very enduring, and when 
laid up lightly is elastic. In Dennett’s arrangement the line is 
attached by passing it through a hole in the tail of the stick and fas- 
tening it by a loop to the head of the stick. In Boxer’s arrangement 
the line is passed through the tail of the stick, as in Dennett’s, 
and is then passed through the head of the stick in the same way, 
when a knot is tied, and three washers of india-rubber take any 
jerk that may arise in starting the rocket. 

At one time it was common for the rocket to carry away (i.e. 
break) the line, but latterly the writer has seen as many as thirty 
rockets fired without the line parting more than once, and then 
only through catching on a gun-carriage, 

The rocket line being thrown over the ship the crew make a 
signal by waving anything in the day time, or showing any sort of 
light at night, to let those on shore Gosw that they have got hold 
of. it on the ship. The people on shore then ‘‘ bend” on (“‘ tie” on) 
to the rocket line an endless whip, fitted with a tailed lock. 
When this is ‘‘ bent on” a signal is made on shore, and the wrecked 
crew haul on the rocket line until they get the tail block on board, 
The ‘‘ tailed block” is an ordinary 8in. block with a long tail fitted 
to it. This tail is to be fastened round the mast, or if the masts 
are gone to the highest part of the wreck. 

The “‘whip” isa — 240 fathoms long, with the ends joined to- 
gether, working over the sheave of the tailed block,flike an ordinary 
jack-towel on the back of our kitchen doors. It is clear that any- 
thing ‘‘ bent on” (fastened) to this whip can be hauled backwards 
and forwards at pleasure to and from the ship by those on shore, 

The ‘“‘whip” and the ‘‘tail block ” were invented by Manby, 
and are now the same as when used by him with the exception of 
a 0 gama by the author of this paper, as they are shown 
in Fig. 19. 

Having got the tail of the block fast, and having now got a 
manageable communication between the wreck and the shore, the 
people on the wreck again make a signal, and the people on shore 

‘bend” a hawser on to the whip and haul it off. This hawser is 
made fast on, board above the tailed block, and a signal is again 
made on the ship as before. ‘The hawser is then pulled tight from 
the shore to the ship by men holding on to it, or if there are 
not sufficient men to hold it taut, then a double block tackle pur- 
chase is used. If the soil is stiff or rocky, an anchor carried with 
the apparatus for the purpose, is placed in position, and one of the 
blocks of the purchase is made fast to the ring of the anchor, and 
the tail of the other to the end of the hawser, which is brought 
over a triangle to raise it from the ground. If the soil is sandy 
or loose the anchor is not used with the double block tackle pur- 
chase, but a piece of thick plank, about 4ft. long and 10in. wide, 
with a chain round,it, is buried 3ft. or 4ft. in the soil. The end 
of the chain is led to the surface and is provided with a ring, to 
which one of the blocks of the tackle purchase is made fast as to 
the ring of the anchor. 

It will now be seen that there is communication with the ship 
both by means of a movable endless whip and by a hawser 
stretched taut above it. The next thing is to send along the hawser 
what is commonly called a ‘‘ chair.” ‘The name is borrowed from 
what is known on board shipas a Bosn’s chair. But toa landsman 
a Bosn’s chair is little better than a perch. The writer believes that 

first pro to use a chair with the rocket apparatus. 
His chair was like the seat of a child’s swing, and was a perfect 
luxury compared with a Bosn’s perch. The writer recollects seeing 
Miss Swanborough landed safely from a wreck on to the stage of one 








of our favourite theatres, in a fine, good specimen of an old Windsor 





This was in Mr. Wilkie Collins’s drama of the 
But the “chair” now used with the rocket 
use’s and Miss Swan- 


arm-chair. i 
“ Lighthouse.” 
apparatus is very different both from Tre 
borough’s, and is known as the “‘ petticoat 

These “ i breeches” were invented by Lieutenant 
Kisbee, R.N. They consist of a circular cork life-buoy, fitted with 
a pair of canvas ine: ibles, aay lenge the arms, and 
very short in the legs, in fact, legless, as shown in 20 and 21. 

Perhaps it i on the whole, as well that Mr. Wi Collins’s 
interpreter availed himself of a poetical license, but for safety the 
‘* breeches ” are preferable. The only discomfort the writer has felt 
in being hauled along in them arises from the jerks occasioned by the 
swing of the hawser. The “ petticoat breeches ” are suspended from 
an inverted block or traveller (Fig. 20), and are healed bechwesds 
ag pc along the my by the A maya whip. —_ be _ 

the ie on shore. @ person being saved sits with his legs 
+ Ao A the “breeches” and with the buoy under his armpits, 
(see Fig. 21). He thus has the free use both of his arms and legs 
in cases of cme. 

The reader will doubtless think that to arrange and fire the rocket, 
to haul off the whip, and secure the tailed block—to haul off and 
secure the hawser, and then to haul the — one by one alo: 
the hawser—seems a long process by which to save a s Amadeo | 
crew: but when the coastguard and volunteers are proficient in the 
use of the connie, cases are known in which a crew of 
— persons been saved in six minutes after firing the first 
rocket. 

There isalso an arrangement by which, when a ship is fast breaking 
up, or is on a very flat shore, the whip is made to serve the pur- 
pose of both hawser and whip, and the setting up of the hawser is 
saved altogether, as shown in Fig. 22. 

During the last ten years this rocket apparatus alone has saved 
no less than 3,072 lives. This result is the best proof of its 
efficiency. 

Having landed the last person from the wreck, the next thing to 
be done is to recover the hawser and whip line, for as they may be 
and often are required at another wreck the next moment, they 
must be got ready as soon as possible. 

To recover the hawser a hawser cutter is used. The first sug- 
gestion for a hawser cutter was made by James Pengelley, a com- 
missioned boatman at Penzance. It was a box fitted with a plane 
iron, working on a pivot and pressed upwards by a spring. An 
improvement has been made on this hawser cutter by the writer 
of this paper. The principle of Pengelley’s cutter is retained, but 
the defects in it are overcome. A spring is bad wherever it can 
be done without; it is likely to spok with rust and damp and to 
fail in frosty weather. If the spring in Pengelley’s arrangement 
failed, the cutter was &t once useless. In the second place, the 
iron cutter in that arrangement was always pressing on the 
hawser, and when the hawser was covered with sand and mud 
this iron would become rough, and would in its turn roughen, 
chafe, and spoil the hawser; and in Pengelley’s arrangement there 
were no means of letting out the sand and mud that worked in. 
The action of the cutters will be understood on reference to the 
diagrams. x 

The first diagram, Fig. 23, shows Pengelley’s cutter being 
hauled off, and Fig. 24 shows how the cutter acts. The remain- 
ing diagrams show the arrangement and action of the improved 
cutter. 

A very ingenious cutter, and one likely to prove very successful, 
has also been invented by the Rev. Herbert Hicks, M.A. Mr. 
Hicks is an indefatigable member of the Tynemouth Volunteer 
Life Brigade (of which notice will be taken in a subsequent paper), 
and his cutter is by many thought to be superior to the other two, 

When thecutter is to be used the “* breeches” buoy is taken off the 
hawser, and the box containing the cutter is slipped on the hawser 
in ite place. So long as the box is pulled forwards the cutter does 
not act. When the box gets close to the tailed block it is hauled 
backwards with a jerk. The spring in Pengelfey’s arrangement, or 
the lever under the iron in the improved cutter, or a simple 
lanyard in Mr. Hicks’s cutter, then presses the iron against 
the hawser, which is severed close to the mast, The cutter 
is hauled ashore, and the whip is unrove, so that all that need be 
lost each time is the tailed block and a few feet of the hawser left 
on the mast. 

Having safely used the apparatus, having landed the crew, and 
having got back the gear, we will in another number look into the 
organisations for using the apparatus on the coasts, and the results 
obtained. T. G. 





JAPANESE ALLOYs.—The following notes relating to the compo- 
sition of some of the many alloys in use among the Japanese are 
based on information obtained from native metal-workers. In a 
few instances, as with the shakdo and gin shi bu ichi, the process 
of manufacture, generally hidden, was shown me :—1. Shakdo, an 
interesting alloy of copper and gold, the latter metal in propor- 
tions varying between J per cent. and 10 per cent, Objects made 
from this composition, after being polished, are boiled in a 
solution of sulphate of copper, alum, and verdigris, by which they 
receive a beautiful bluish-black colour. I can explain this colour 
only by supposing that the superficial removal of the copper 
exposes a thin film of gold, and that the blue colour produced is 
in some manner due to the action of light on this film of gold. 
The intensity of the colour, and, to a certain extent, the colour 
itself, are proportionate to the amount of gold, 1 or 2 per cent. of 
this castel producing only a rich bronze colour. Pure copper 
treated in the above solution received the appearance of an 
enamelled surface with a rich reddish tint, and brass a similar 
surface with a darker shade. Shakdo is used for a great variety of 
ornaments, such as sword-guards, pipes, clasps, &c. 2. Gin shi bu 
ichi (*‘ quarter silver”) is an alloy of copper and silver, in which 
the amount of silver varies between 30 and 50 per cent. Orna- 
mental objects made from this composition take, when subjected 
to the action of the above solution, a rich grey colour, much liked 
by the Japanese. It is used for sword ornaments, pipes, and a 
great variety of objects. 3. Mokume, several alloys and metals of 
different colours associated in such a manner as to produce an 
ornamental effect. Beautiful damask work is produced by solder- 
ing together, one over the other, in alternate order, thirty or 
forty sheets of gold, shakdo, silver, rose copper, and gin shi bu ichi, 
and then cutting deep into the thick plate thus formed with 
conical reamers, to produce concentric circles, and making troughs 
of triangular section to produce parallel, straight, or conturted 
lines. The plate is then hammered out till the holes disappear, 
manufactured into the desired shape, scoured with ashes, polished, 
and boiled in the solution already mentioned. The boiling brings 
out the colours of the shakdo, gin shi bu ichi, and rose copper. 
4. Sin chu (brasses).—The finest quality of brass is formed of 
10 parts of copper and 5 of zinc; a lower quality of 10 parts 
copper and 2°7 zinc. 5. Kara kane (bell metal).—First quality— 
copper, 10; tin, 4; iron, 4; zinc, 14. Second quality—copper, 10; 
tin, 24; lead, 14; zinc, 4. Third quality—copper, 10; tin, 3; 
lead, 2; iron, 4; zinc, 1. Fourth quality—copper, 10; tin, 2; 
lead, 2. In forming the bell metals the copper is first melted, and 
the other metals added in the order given above. The best small 
bells are made from the first quality. Large bells are generally 
made from the third quality. ‘he kara kane has a wide range of 
use in Japan. Solders.—¥Yor bell metal—brass, 20; copper, 10; 
tin, 15. For brass—first quality, brass, 10; copper, 14 ; zine, 6. 
For silver—silver, 10; first quality, brass, 5 or 3. For gin shi bu 
ichi—silver, 10; first quality, brass, 5; zinc, 3. For mokume— 
silver, 10; first quality, brass, 14. For shakdv —fine shakdo, 3; 
zinc, 10. For tin—tin, 10; lead, 5. Among the Japanese articles 
made of copper that find their way to this country there are some 
with a bri Rt red surface, which is often taken to be either a 
lacquer or an These articles are made of copper contain- 
ing red oxide through the entire mass, and, after receiving the 
requisite form and a high polish, are boiled in the mixture men- 
— above.—R. P., Si/liman’s American Journal uf Science and 
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Fic. 16.—Dennetr’s Fagine Box ror Rocket Live (SECTION). 
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Fic, 22,—WaiP Line WitHovt THE HAWSER AND TRAVELLING BLOCK ON A FLAT SHORE. 
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Fic. 17.--LisE as FAKED IN DENNETT’s Box, 
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Fic, 26,—IMPROVED CUTTER, HAVING SEVERED THE HAWSER. 
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THE PATENT JOURNAL. 
Contant from a teared of Ge Commissioners of 


Grants and Dates of Provisional 1 ca Rh for Six onthe, 


Patents. 


L&R -- 
Sao Onn Joseph Jules Falatieu, Passage des Petites Ecuries, Paris.— 


bth July, \ 
we. HENRY BANKS Lede iy oe, Nottinghamshire, “ its 
and sustaining in ition telegraph cables.”—21st August, 1866. 
ose. JOHN GAMGEE, Queen’s-road, Bayswater, Middlesex, and ARTHUR 
GAMGEE, Alva-street, Edinburgh, “‘ Improvements in the of 
animals with a view to the preservation of their bodies as articles of food, 
and in the method of preserving animal and vegetable substances.”—24th 


September, 

2715. GEORGE DIxon, Chiswell-street, London, “ Improvements in fringes, 
tassels, and such like upholsterers’ trim mings.” 

2717. THOMAS HORBY, Sheffield, Yorkshire, “Improvements in stamping or 

printing machines.”— 20th October, 1866. 

2721. JOHN Day, Ardwick, ot “ Certain improvements in vehicles or 
carriages for the conveyance of passengers.” 
2723. ALEXANDER CARN ~ a. KIRK, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in steam dredge: 

2725. ALFRED VINCENT , meweet, Chancery-lane, London, “ An improved 
construction of salinometer pot.”—A communication from 
— New York, and Francis Walker Bacon, Jersey, New Jersey, 


2727. SPENCER PEDDAR, Harlestone, Suffolk, “Improvements in machinery 
for lifting or pitching cut crops.”"—22nd October, 1866. 

2729. ROBERT THOMAS WILLIAMS, ‘Frome, Somersetshire, ‘‘ A new or pie y ee 
markers’ butt or mantlet, together with an improved danger flag and signals 
for rifle shooting.” 

2731. JOHN KICHARDS, Birmingham, “ yoy 4 in the manufacture 
of certain parts of brooches and other similar dress fastenings and orna- 
ments,” 

2733. JAMES GREENSHIELDS, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
making gas and coke.” 

2735. ALFRED VINCENT NEWTON, Chancery- -lane, London, “ Improvements in 
the manufacture of rails for r ays."—A from Samuel L. 
Potter, Wyandotte, Michigan, U. on October, 1863. 

2741. JOHN OGDEN, Ashton-under-Lyne, L - ts in 
metallic packings for piston rods and me purposes.” ae A communication 
from Ralph Ogden, Tudella, Spain, 

2743. THOMAS WILSON, Birmingham, ” > the manufacture and 
———- of breech-loading fire-arms, and in cartridges for breech-loading 

re-arms.” 

2745. HENRY DAVIDSON PLIMSOLL, Great Ormond-street, JOHN BAILEY 
DAVIES, Gresham-street, _ London, and WILLIAM RICHARD DAWSON, High 
House, Homerton, Midd in extracting metals from 
titaniferous iron sand or minerals containing metals.” 

2747. Sir EUSTACE FITZMAURICE PIERS, Manchester, **Improvements in 
working railway signals.” 

2749. JAMES COCHRAN STEVENSON, South Shields, Durham, “ Improvements 
in furnaces for the manufacture of alkali.” - 24th October, 18 

2753. JOHN LACEY DAVIES, St. Ann’s-square, Manchester, «Certain im- 
provements in cotton gins.”—A communication from Frederick Vedova, 
Smyrna, Turkey. 

2755, CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements in 
apparatus for lighting and heating."—A communication trom Jean Baptiste 
Marie Amédé Bourreiff, Paris. 
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process for forming and ~~ wy Sp tent } 1 yale naan 
otherwise, purposes of fuel.” 

1784. JOuN Digciseow BRONTON,Laghion-reoen, Kentish Town, ide 
=, onequevenetts Se machiatey of os ane me 

88. JOHN AIKEN SALMON, sini ammebemamanmnbietenal 





wt for ving stays and similar uneven fabrics. = a , 
in looms for wea’ 
1791. JEAN MORNIER and CHARLES D’HONDT, Roubaix, Nord, and JOSEPH 
MEURANT, in looms for weaving."—Sih July, | ra 
1797. JOHN ‘Murray, ’ 
and application of surfaces for disposing and, picking up coin.”—7¢h 


J a 
1811 "JAMES HOWARD and EDWARD TENNEY BOUSFIELD, Bedford, “ Im- 
its in the construction of steam boilers.”—10¢h July, 1866. 
1816. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
** Improvements in screw bolts, and in the apparatus employed in manufac- 
turing the same.”—A communication from William Judson Clark, Southing- 
26." JOSEPH MOSELEY, Chapel Paid 1866. 
Works, Manchester, ‘‘ Improvements in 


Yi a S or apparatus 
adjustment and testing the working parts of locomotive engines.” 

1836. ALFRED cu: NEWTON, London, *‘An improved 
construction of folding chair.”"—A from Benjamin Johns 
Harrison and James Condie, New York, U.8.—12th July, 1866. 

1841. WALKDEN THOMPSON and THOMAS STATHER, Kingston-upon-Hull, 
sed in mills for curn and other hard substances.”—13¢h 
July, 1866. 

1848. WILLIAM JUSTICE, Dundee, Forfarshire, N.B. 

ines.” 


1849. JOSEPH . CHARLES SAMPSON, and HENRY SAMPSON, Brad- 
ford, and ROBERT Doutason, Thornbury, near Bradford, Yorkshire, ** [m- 
provements in means or apparatus for effecting the fold‘ng and papering of 
woven fabrics.” 

1832. WILSON AGER, Railway-place, Fenchurch-street, London, “ An im- 
gd mode of preventing the heating and fouling of guns.”—14¢h July, 


1858. o. RIOmARD ——, a ain, 3 Durham, “Improvements in ma- 
chines for @ and foreign matters from currants and 
other frait. *—16th July. 1986. 


1951. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
rs."—A communication from Henry 
Petitpierre, ‘uly, 1866. 
1979. WALTER BEAUMONT, Stockton Kange, Choriton- -cum-Hardy, = 
Manchester, and sete MOMASTER, Manch in 
paratas for holding and releasing cords, chains, ropes, ‘and bands. Malet 


a | 
2155. WILLIAM TONGUE, Wakefield, Yorkshire, ‘* 
for preparing, straightening, and combing fibrous materials.” —22nd August, 
1866. 


. “ Improvements in motive 
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pa ** Steam ."— Dated 9th April, 1866. 
The patentee claims the of asingle twisted tube, or of two or more 
indicating pressure by untwisting or twisting, sub- 


P 


Secondly, 
tool or gouge for ~~ a man sh in 
horse-shoes, substantially as described. ” 
924. W. PENDRY, Wotion, near Gloucester, 
relieving and indicating the strain on moori and towing ro, wala 
, ships. "= Dated 31st ay bape ad tigen v 
ing to this i employs a dy t 
—_ of a spring or — A contained within or tncbeded . @ case or 
framing placed between the cable or rope and the point or points of attachment, 
so that the amount of strain to which the rope or cable is being subjected can 
be ascertained, and at the same time the liability to fracture or rupture of the 
rope or cable, when suddenly strained, be counteracted. 
963. 8. M. MARTIN, Harrow-on the-Hill, and 8. A. VARLEY, Roman-road, 
Holloway, London, “ Train nication.” — Dated 5th April, 1866. 
The patentees claim, First, the general construction of the apparatus by 








one or more cartridges containing —— ) a8 described. Thirdly, the local 
circuit chosen which acts on the p P ing and reversing the 
polarity of a piece of soft iron dered i > by ind ion from a perma- 
nent magnet, as described. Fourthly, the general construction of the con- 
tinuing ringing bell, and the neutralising the permanent magnetism of electro- 
magnets, as described. 


970. 2 jm, St. Helier's, Jersey, “ Reefing and furling sails."—Dated Sth 
, 18 

This invention relates, First, to the reefing and farling of courses by causing 

b+ lower = to revolve by means of ordinary topping lifts fitted as parbuckles, 

ribed; also to the connection of the lower yard with the masts, 











2222. WILLIAM THOMAS ELEY, Gray’s-inn-road, London, in 

—— employed in the manufacture of * Boxer’ or other central fire car- 
tridge cases.” —29th A 1866. 

2239. ROBERT DAGLISH, St. Helen's, Lancashire, “Improvements in steam 
generators.”—30th August, 1866. 

2261. HENRI ADRIEN BONNEVILLE, yy att Bayswater, Middle- 
sex, “A new and useful hing boats from their davits.” 
—A communication from Thomas Huntington, New York, U.S.—3rd Sep 
tember, 1866. 

2277. WILLIAM THOMAS 8UGG, Vincent Works, Vincent-street, Westminster, 








2757. JAMES WARREN ROBERTON, St. James’s-square, Middl 
ments in breech-loading fire-arms.”—25th October, 1866. 
2763. JOHN STORER, Dudley, Worcestershire, ‘‘ Improvements in lubri- 


v 


cators.” 

2765. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
“A new or improved percussion spinning top.”—A communication from 
Augustin Boulanger, Paris. 

2767. GEORGE FREDERICK LEE MEAKIN, Martin’s-lane, Cannon-street, 
London, ‘* An improved method of capping old and new rails used on rail- 
ways and other ways.” 

2769. NATHANIEL HUBBARD LOOMIS, New York, U.S., “ Improvements in or 
applicable to lamps.”—A communication from Thomas Hall, Bergen, New 


Jersey, U.S. 

2771. JAMES HAREBOOTH GRESHAM, Hull, Yorkshire, “ Improvements in 
the manufacture of safety fuses, and in the machinery, apparatus, or means 
employed therein.”—A communication from William Kobert Whitehorn, 
Melbourne, Victoria. 

2773. JOHN WAGENER, Wellclose-syuare, and GEORGE JORDAN FIRMIN, Mill- 
wall, * Improvements in sugar refining.” 

2775. LEONARD LATTER, Old Kent-road, — ~ Ee in brakes 
for common road carriages.” —26th October, | 





Patents on which the Stamp Duty of £50 has been Paid. 
2758. JOSEPH TOWNSEND, Glasgow, Lanarkshire, N.B., *‘ Nitrate of potash.” 
6th November, 1863. 
2764. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Sewing ma- 
chines.”—6th November, 1863. 
2763. RICHARD JOHNSON, Manchester, ‘‘ Testing the strength of wire.”—6th 
‘ove 


, 1863. 
2771. LEWIS BRAHAM, Hatton-garden, London, ‘‘ Spectacles and hand frames.” 
— 7th November, 1863. 
2775. ANDREW BARCLAY and ALEXANDER MORTON, Kilmarnock, Ayrshire, 
a “Certain apparatus for injecting and ejecting fluids.”—7th November, 
863. 


7 ave host, hi Anichi 
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2799. JOHN SMITH, Ch 
beetling woven fabrics, also app 
63. 


i, 


for 
"— Lith Demi, 


1863. 

2829, WILLIAM CHAMBERS, Whitefield, near Manchester, “ Beetling or finishing 
cloth.” — 13th November, 1863. 

2782. WILLIAM JOHN CUNNINGHAM and HERBERT CONNOP, Everett-ter- 
— Victoria Dock-road, Essex, ‘‘Sawing machines.”—9th November, 

2834. JOHN WALLACE DRUMMOND, New York, U.S., ‘‘ Looms for weaving.”— 
13th Movember, 1863. 

2800. WILLIAM RENWICK BOWDITCH, Wakefield, Yorkshire, “ Apparatus used 
in gas-lighting.”—11th November, 1863. 

2840. HENRY GLADSTONE, Butler’s-terrace, Ossory-road, Old Kent-road, Sur- 
rey, “ Skin cartridges.”—14th November, 1863. 

2837. THOMAS HARRISON, Tudhoe, near Ferry-hill, Durham, “Cutting and 
excavating coal and other minerals.”—13th Novem 863. 

2796, SAMUEL FAULKNER, Blackley, Lancashire, “ Carding engines.”—1l0th 
November, 1863. 

2806, WALTER DAVIS RICHARDS, Boston, U.S., 
gines.”—11th November, 1863. 

2825. DOUGLASS MUNRO FYFE, Maidenhead, Berks, “ Carriages and a ea 


ble to fulling h 





“Caioric or heated air en- 





“Imp in apparatus for regulating the supply of gas.”—5th Sep- 
tember, 1866. 
2402. GEORGE —. Durham-terrace, Surrey, “An improved 
mincing machine.”—19th 1 


sausage making and » 5 

2667. JOHN GRIFFITHS, S eeatins boo near Chesterfield, Derbyshire, 
and JOHN BEARD, Bilston, S Staffordshire, “‘ Improvements in furnaces, and 
in constructing and actuating the movable firebars of furnaces.”—16th October, 


1866. 

2687. GEORGE HASELTINE, S ild Chancery-lane, London, 
“ Improvements in means for preventing, indicating, and correcting an undue 
degree of superheating of steam in steam boilers, and for. promoting an 
equality of — in the parts for the more economical working thereof 
and for the prevention of explosions.”—A communication from Norman 
Wiard, New York, U.S.—17th October, 1866. 

2683. JAMES MILLER, Edinburgh, “ An improved machine for washing cloth 
and clothes.” 


2695. MARC ANTOINE FRANCOIS MENNONS, Southampton-buildings, Chancery- 
lane, London, “ Improvements in breech-loading fire-arms, and in cartridges 
for the same.”—A communication from Charles Francvis Galand, Liege, 
Belgium. —18¢h October, 1866. 

2769. NATHANIEL HUBBARD LOOMIS, Manchester, ‘‘ Improvements in or 

to lamps.”—A comm«inication from Thomas Hall, Bergen, New 

Jersey, U. S--26h , October, 1866. 


+h +, h 








All persons having an interest in opposing any one of fan applications 
should leave particulars in bye their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Svecifications Published during the week encing 
10th November, 1 

812, 4d. ; 813, 4d. ; 814, 2s. 10d. ; 815, 1s. ¢2 816, Is. 6d. ; 817, 4d. ; 
818, 10d.; 819, 4d. ; 820, 4d. ; 821, Is.; 822, 4d 10d. ; st, 1s, 4d. ; 
825, Bd. ; ” 826, 4d. 827, 10d. ; 828, 4d. 5 824, 4d. ; § 00, 8d; ; 831, 4d. ; 832, 
1 8d , 6d. ; 835, 4d. ; 836, 1s. 6d. ; 837, 4d. ; 833, Is. 4d. ; 

; 841, Pe "849, 4d.; 843, 1s. 2d. ; 844, 4d. ; 846, 2s. ; 
; 7’ 850, 10d. ; 861, 4d, ; 852, 4d.'; 853, Sd. ; #54, 
4d. ; s : : 856, 1s.3 857, 10d. ; 38 8d. ; 859, 4a. | £60," 4d. ; 861, 8d, ; 
862, 4 
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869, 10d. ; 870, 41.5 ; 871, 4d. ; 872, 8d.'; 872, 4d. ; ers, ‘lod. » 875, 1s. ; 876, 
8d. ; 877, 8d. ; 878, ” 10d. 3 879, 6d. ; ; 880, 6d. 


°° tmount of pic and portage,” Sune exceeding Patent-office on receipt 
of the amount of price and Sums exceeding 53. must be remitted by 
Post-office Order, made payable at it-office, 5, th Holborn, to M:. 
Bennet Woodcroft, Her Majesty’s Patent-omce, Southampton- buildings, Chan- 
cery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared el THE 
ENGINEER, at the office of her Majesty's Commissioners of Patent 


Class 1—PRIME MOVEBS. 





I 





ratus for raising, removing, and transporting heavy bodies.”—12th ¥ 
1863 





Patents on which the Stamp Duty of £100 has been Paid. 

2546. JOB HAMER, Longsight, Manchester, ‘‘ Material for insulating the wires 
of electric telegraphs, for lining articles of dress, and for other similar pur- 
poses to which the said material is applicable as a non-conductor of heat.”— 
Sth November, 1859. 

2543. GEORGE HADFIELD, Carlisle, Cumberland, “ Cutting staves for casks.” 
—8th November, 1859. 





2615. SAMUEL CORBETT, Wellington Shropshire, “ Pulping food ee 
ei —— igton, ping for cattle, 
25! — VINCENT NEWTON, Chancery-lane, London, ‘‘ Hose 
pipe.” — 15th November, 1859. : : — 
259. za GRAHAM, bet page Junction, Lancashire, “Treating and 
sppiying P d = = g iron.”—15th , 1859. 
2334 LIAM SSER, en nlace, Dorset-sqnare, London, “ 
of light."=13¢h October, 1859.” sanare, Londen, * Production 





Notices of Intention to Proceed with Patents. 

1757. CHARLES JAMES APPLEBY, Gracechurch- street, Lond =. 
ments in locomotive and traction engines.” ‘ ne. 

1758. THOMAS COWELL CRAVEN, Albany, New York, U. 

my = for cotton gins.” 

ERNER STAUFEN, Barossa- lace, Brompto jesex, ‘* 
‘eas in = e. pl P' a eee » “* Improve- 
2. OMAS COOK, Arbour-sqnare, Commercial-road East, Middlesex, “ Im- 
proved machinery for uniting together materials employed in the manufac- 
ture of boots and shoes, saddlery, driving bands, and such like articles as 
require to be strongly united together.”—2nd July, 1866. 

1768. ALEXANDRE PIERRE JOSEPH ALLEMAND, Rue St. Jean, Batignolles, 
Paris, and Louis GONZAGUE SPEYSER, Rue du Four a St. Maur les Fossés, 
pone i prov my hi ab eae ay bricks, which improve- 

for locks for building artificial 
fuel, or for other purposes. "mm Brd a 1866. chai — 

770. DAVID NICHOLS and WILLIAM BRADSHAW LEACHMAN, Leeds, 
a: fi bricks.”—4th * “Taly, 


Yorkshire, ‘‘ Improved hinery for 
1780. WILLIAM EDWARD GEeDGE Wellington-street, Strand, London, * Manu- 
facturing, by the aid of a special arrangement of cylinders or —'s 


novel sort of bar or Tod iron ‘suitable for making horsé-shoe nails.”— 


.S., “ An improvement 














ing 


meee from Joseph Jules Falatiea, Passages des Petites Eeurie 
1782, HENRY GEORGE FAIRBURN, St. Luke’s, Middlesex, ‘An improved 





7 Fixed Steam and other Engines, Horse, Wind, and 
nner Mills, Gearing, Boilers, Fittings, &c. 
923. <. WHITE, Queen-street, Cheapside, London, “ Apparatus for indicating 


& 
3 





on to the oan on the ends of the yards. The patentee claims, First, reefing 


| and furling courses and lower — of — topsails by causing the lower 
the 


—, in the case of courses, yards in the case of double 
— ~% to revolve by means of ordinary he lifts fitted as parbuckles, as 
and d in the d ing ly, the arrangement or 
-—-- A. of parts for connecting the lower yard to, and suspending it from, 
the mast, as described and represented In the drawings. Thirdly, the arrange- 
ments or combinations of the fittings on the ends of the yards of square sails, 
and the booms of fore and aft sails, as described and represented in the draw: 
ings. Fourthly, the employment on the bight of the parbuckle of the topsail 
and other upper yards of a block to which one end of the tie is connected, as 
and for the purpose — and represented in the drawings. Fifthly, 
forming the portions of the topgallant yards round which the parbuckles are 
wound of only about half the diameter of the centre of the yard, as and for the 
purpose described and represented in the drawings. Sixthly, constructing each 
hoop of double hooped — in two » parts or + halves, as and for the purpose 
described and in the d hing the inner 
ends of the chafing spars + vehe ends of a cross bar fixed to the claw in such 
manner that a slight oscillating motion is allowed to the cross-bar and to the 
claw, as described and represented in the drawings. Eighthly, the employment 
on the claws at the centre of to and topgallant yards of a bracket or span 
having attached thereto a block through which the tie is rove, as and for the 
Purposes described d in the d 
971. R. D. MORGAN, Hay, oo ad Couplings of vettony carriages, trucks 
or vans.” —Dated 5th April, 1866. 

According to this invention the coupling is so enveheet that the carriage, 
truck, or van to which it is applied may be connected or disconnected by 
moving a lever handle, fixed on either side of the carriage. track, or van, and 
connected with the coupling hook or clamp, so that the carriage, truck, or van 
may be coupied from the platform or from either side of the carriage, truck, or 
van.—Not proceeded with. 

978. & J. VICHOFF, Montagua-place, Russell-square, London, and J. A. MAT- 
HTESSEN, Paris. “ Steering telegraphs or sleering indicators and tell-tales.” 
a pated 5th April, 1866. 

This invention relates to instruments to be used either as indicators to direct 

the person in charge of the steering apparatus, or as tell-tales or axiometers 

to show the angle or position of the rudder. The apparatus, according to 
this invention, consists of a disc in which are three openings covered or fitted 
with transparent or translucent material. One of these openings Is a slot or 
narrow longitudinal opening extending nearly across the disc through the 
centre, and on each side of it are openings of, or nearly of, the form of sectors 
or segments. Behind or under the disc are two pleces of, or nearly of, the 
shape of sectors or segments ; each of these pieces is mounted and turns on an 
axis, one on either side of the slot, and brings a desired portion of its — 
opposite the large or sector-like openings in the disc, so as to be visible 
thesame. One portion of the surface of each sector, segment, or turning —_ 
is blank, opaque, or plain, and the other portion is marked off by transparent or 
translucent radiating or sector-like strips held in frames; each strip corre- 
sponds with an angle or portion of a right angle. The sectors or turning pieces 
of the indicator are worked by hand, those of the tell-tale by gearing from the 
steering apparatus. For this — cams and levers or other contrivances 
may be used, and the on similar but smaller instru- 
ments connected with the main fustoamenta. By making the y of colours 
differing from those of the openings, or of their 
coverings, the indicators will be visible by day, and they are iMaminated by 
night. A single light of one colour, say white or blue, may thus be employed, 
instead of the two coloured lights used in ordinary steering apparatus. 























Class 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with 
he a ge einen, Printing, Dyeing, and Dressing Fa- 
rics, dc. 


824. T. N. KIRKHAM, West Brompton, V. F. ENSOM, Highgate, and H. gr 
Bucklersbury, “ Apparatus scouring, washing, bleaching, dyeing, and 
drying fibrous materials.” — Dated 20th March, 1866. 

For these purposes an apparatus is constructed having an outer and inner 
vessel or chamber suitable for containing steam ; the inner chamber, near the 
bottom,is divided horizontally by a partition, ‘and this partition or plate for 
the lower section of the inner chamber is perforated ; and these perforations, 
when treating rovings, yarns, or thread wound on perforated bobbins, receive 
the ends of nipples or short perforated tubes, or other perforated instruments ; 
or the holes in the partitions receive the ends of hollow perforated pipes or 
rollers, or instruments upon which woven fabrics, or other goods composed of 
fibrous materials, are wound ; but when the fibrous material is in a raw state, 
or not sufficiently manufactured to be wound on perforated instruments, the 

placed in a reticulate basket or holder, having one er more 
perforated tubes or pipes in the midst of the fibrous material it contains, and 
the ends of these central pipes or tubes are received into holes perforated in 

the partition plate to receive The apparatus is also furnished with a 

vertical air shaft, which is fixed within the outer eye and -its length ° 

reaches from the bottom of the chamber to above the top of the apparatus. 

At the bottom of this shaft a steam jet or jets is or are introduced .when 

required for introducing air from the inner chamber. Steam-resisting covers 

are placed on the top of the outer and the inner chamber, and pipes and valves 
are fixed for conveying liquids or liquors or steam into the chambers, and for 
flowing or passing out, and for the repassing of the former unto and from the 
cisterns to the chambers or otherwise. There are also pipes for conveying con 

lensed steam away, also for the admission of atmospheric alr to the inner 


The outer chamber surrounds 
the inner chamber, and when supplied with steam generates heat which 
chamber; the si jet acts as a blast in the air 
shaft, and the air received into the inner passes through the material 
treated, and by the air shaft, carrying away with it the imbibed mois- 
ture in the material. The inner chamber is supplied with steam, for forcing 
the liquids or liquors introduced through the material, and discharging them 
through the perforated spindles pipes, or tubes. Au the Processes of scouring, 
washing, ee dyeing, and drying may be p in and 
consecutive order, wi: t the necessity of removing or handling the mate- 
rial treated until the socumees are com, 
828. W. CLARK, Segre bate “ Preparation to be used in the treat- 
= of jute and China grasses. "A communication, — Daied 20th March, 
1866. 


Jute and China grasses require, before being spun, to be steeped or macerated 
for a certain time in a fatty or oily matter. This invention relates to the use 
of a fatty preparation instead of the whale oil ordinarily used, whereby a 
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' Nov. 16, 1866. 








saving of forty or fifty per cent. in the cost of the treatment is obtained. This 
fatty preparation consists of oleine or oleic acid, twenty-eight pounds; water, 
two hundred and eighty, pounds; carbonate of soda, two and one-eighth ofa 

ighth of a pound, or in other suitable 


pound ; soft soap, two and one-ei; propor- 
tions. — Not proceeded with. 
831. L. R. BOpMER, Thavies’-inn, Holborn, London, “ Self-acting mules for spin- 


ning.” — A communication.— Dated 2\st March, 1866. 

Thts invention relates, First, to certain mechanism connected with the 
falier and counter faller, and by means of which the descent of the faller 
during the backing off is effected, and it consists in passing the chain over a 
pulley block interposed between the scroll and the lever which actuates the 
faller shaft, instead of attaching the same directly to the lever, the pulley being 
suspended from a pin passing through a slot in the said lever. The chain, one 
end of which is attached to the scroll, passes round a guide pulley, then over 
the said pulley block, and the end is finally made fast to the square of the car- 
riage by means of a hook or loop. By this arrangement the descent of the 
falier is made to occupy double the time which it otherwise would, and by sus- 
pending the pulley block nearer to or further from the shaft the velocity of 
the descent of the faller can be regulated. A further advantage consists in the 
chain remaining in tension, if required, during the drawing out of the carriage, 
so that the faller may immediately descend when: the operation of backing-off 
commences, Another part of the invention consists in communicating to the 
faller an accelerating descending motion, the object of which is to compensate 
during the backing-off for the increasing lengths of the spirals formed by the 
thread from the point of the spindle down to the top of the scroll, in propor- 
tion to the increasing lengths of the spirals formed by the thread.—WNot pro- 
ceeded with, 

833, H. STEAD, Halifax, “ Apparatus for opening or expanding fabrics during 
their passage through machinery employed in processes of finishing.” — Dated 
2ist March, 1866, 

This apparatus consists of a series of beams or bars of wood, or other suit- 
able material, each having a slot hole at or near its middle. The beams or bars 
are mounted side by side in a frame upon a fulerum or pin which is passed 
through the slot holes, and fixed in the frame, so as to render them capable of 
oscillation, and of being moved endwise; near one end of the series of beams 
is a rotary shaft, having an equal number of eccentrics or cranks fixed 
thereon, which, by means of suitable connecting straps attached, give 
motion to the beams. The eccentrics or cranks are arranged on a shaft in 
different relative positions, so as to move thesaid beams alternately in different 
directions, so that while one or more are moving outward from the fulcrum in 
one direction, others will be opened outward in the opposite direction. Hence 
fabrics passing over this apparatus will be opened or expanded thereby. To 
produce a greater hold on fabrics, vulcanised india-rubber, or other suitable 
substance, may be applied to the surfaces of these beams, or they may be 
notched to make them hold better on the fabrics. 

844. J. MCNAB, Midtownfield, Renfrewshire,“ Means or apparatus for drying 
and stentering woven fabrics.”—Dated 22nd March, 1866. 

The documents relating to this invention cannot at present be seen, a petition 
for an extension of time for filing the final specification having been petitioned 
for. 

846. C. D. ABEL, Southampton-buildings, Chancery-lane, London, *‘ Jacquard 
looms for weaving cut-pile fabrics double,” —A communication.— Dated 22nd 
March, 1866. 

The patentee claims, First, making the trap board to the front part of the 
Jacquard apparatus stationary instead of movable. Secondly, the particular 
form of and mode of fixing the blade for cutting asunder the two fabrics. 
Thirdly, the conti arrang or hanism described for both actuating 
the cutter bar, and effecting the withdrawal of the pile wires from the fabric, 
and their insertion into the shed. Fourthly, the employment of two breast 
beams with pin surfaces for withdrawing the fabrics from the loom, in com. 
bination with two guiding plates for steadying the fabrics for the action of the 
cutting blade, all as described. 

866. B. Berry, jun., and G. BROMLEY, Bradford, Yorkshire, “ Screw gil? 
boxes or hackle frames.” — Dated 23rd March, 1866. 

The object of this invention is to diminish the wear and tear of the gills in 
screw gill boxes or hackle frames, as well as to diminish the noise made in 
working. For this purpose, on the shaft by means of which the screws are 
worked, the patentees place a tappet or eccentric. This tappet or eccentric, on 
every revolution of the shaft, strikes a table secured to the shorter arm of a 
lever placed in a horizontal position, and working upon a swing fulcrum, that 
is to say, upon a fulcrum connected or secured to a vertical arm swinging upon 
a horizontal stud, which, in turn, is secured to an adjustable vertical bracket 
connected to alower horizontal arm bolted to the framework. The longer arm 
of the lever, actuated by the tappet or eccentric before named, extends to the 
delivering end of the screws or worms. A vertical or upright table is secured 
to the same, the height of such table, together with the position of the tappet or 
eccentric, being so adjusted as to receive the end of the gill bars or fallers when 
ready to drop, and gently lower the same into the underneath worms or 
screws. When mitre wheels are not used for actuating the worms or screws, 
the tappet or eccentric works upon an independent stud, being driven by means 
of spur gearing from the transverse or driving shaft. Of course, each side of 
the screw gill or hackle frame is furnished with the above arrangement, and 
much wear and tear prevented. Or they effect the desired object by the use of 
a scroll keyed on a vertical shaft actuated by means of bevel or mitre gear from 
the transverse shaft, such scroll imparting through the shorter arm the re- 
quisite motion to the swinging lever. 

869, F. A. CALVERT, Manchester, ‘‘ Cleaning and preparing fibrous substances.” 
—Dated 24th March, 1866. 

This invention consists in the use of a suitable toothed drum or cylinder in 
combination with a series of blades or combs placed above or around its cir- 
cumference. These blades or combs are lifted alternately by a cam or other 
equivalent to strip them from the fibres or foreign matters that may be 
arrested by the edges of the said blades or combs. The toothed drum or 
cylinder above referred to is supplied by a feeding roller, and around a portion 
of this feed roller is a perforated concave hollow shell containing steam which 
acts on the fibrous substance to be operated upon. The foreign matters are 
discharged at the back of the toothed drum or cylinder and the fibres under- 
neath. When cleansing fibres from foreign matters the drum or cylinder is 
stripped by a brush or other suitable revolving instrument, and when pre- 
paring fibrous substances and opening twisted yarns and woven fabrics the 
drum or cylinder discharges the fibres from its circumference by centrifugal 
force. 

838, 8. BARBOUR, Lisburn, Antrim, Ireland, “ Machinery for finishing sewing 
thread or yarn.” —Dated 26th March, 1866. 

This invention cannot be described without reference to the drawings. 

893. W. E, GEDGE, Southampton-buildings, Chancery-lane, London, ** Applica- 
tion of metallic substances upon textile materials tn the state of thread.”—A 
communication.— Dated 27th March, 1866. 

Hitherto the introduction of metallic substances Into woven fabrics has been 
attained by two methods only, namely, either by the application of the metal 





on the manufactured fabric, or by weaving in the stuff metallic threads in the 
furm of very thin plates, or in that of a cotton thread with a metal wire 
around it in its entire length and completely covering it. This method 


consists in applying the metallic substances on the textile materials in the 
state of thread. In the language of printers upon threads, warps, or woven 
fabrics, the word printing is specially devoted to the operation which consists in 
incorporating tinctorial substances with the threads, warps, or woven fabrics, 


whereas the term applying, or inlaying, on the contrary, indicates the deposit 
or fixation of metallic or other substances on textile fabrics. The application 
is effected in the following manner :—When the thread is in hank it is arranged 


as if it were to be printed, but, instead of submitting it to this operation, the 

metallic substance is applied, the same means being used to deposit or fix it as 

those now in use for applying metal on a manufactured fabric. This operation 

being ended the thread is spooled, and it is then used either as warp or woof, 

or as simple thread for any purpose. 

897. J. HIGGIN, Manchester, “ Dyeing and printing tertile fabrics and yarns.”— 
Dated 27th March, \866, 

The patentee Claims the mixture of oxide of chromium and an alkaline 
chlorate along with the oxides of arsenic, copper, or iron, to produce from 
hydrochlorate or nitrate of aniline a black colour upon cotton fabrics or 
yarns, 

903. R. M. GRAYSTOCK, Salford, Lancashire, “ Looms.”—Dated 28th March, 
866, 

This invention is applicable to the letting-off and taking-up motions of 
looms, and consists in obtaining the requisite pressure for letting off the warp 
and for taking up the woven fabric by means of a friction pulley and friction 
slip. The friction pulley is fixed upon the axle of the yarn beam or taking-up 
roller, and the tension of the warp or of the cloth can be regulated by 
tightening and slackening-the friction clip. By means of these improvements 
the ordinary weights, levers, and chains are dispensed with and uniform 
pressure is obtained. 


912. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Looms.”— 
A communication, Dated 29th March, 1866. 

This invention relates to the harness motion of looms for weaving fancy 
goods, and consists, particularly, in certain means employed for effecting the 
lifting depression, and evening of the harness levers, in the construction of the 
metal loops connecting the harness frames to the heddle levers, and in the 
manner of hanging the shaft which carries the levers operated upon by the 
pattern shaft.—JNVot proceeded with. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, dc. 
972. G. RUMBELOW, Bury St. Edmunds, Suffolk, “ Troughs for feeding pigs 
&c."—Dated 5th April, 1866, 

According to this invention, in constructing a trough to feed several pigs or 
other animals at the same time, there is a compartment into which all the food 
is poured, and from which it flows to each of the divisions. The bottom of the 
compartment rises in the form of a cone, against which the food comes, and is 








into each feeding place, and the several feeding places are 
tions radiating from the central compartment to the outer part of the trough 
and feeding places or divisions, and the edges of the feeding places are rounded. 


Class 5—_BUILDING. % 

Including Fixed Steam and other Engines, Horse, Wind, and 

Water Mills, Gearing, Boilers, Fittings, &c. 

962. W. HowITT, Manchester-buildings, Silchester-road, Notting-hill, London, 
** Construction of the roofs of horticultural and other buildings and struc- 
tures.”"—Dated 4th April, 1866. h 

The patentee claims the roofs of horticultural and other buildings 
and structures by forming the principals of a semicircular form, and tying 
them together by tabes or rods, thereby rendering roofs self-supporting, and 
dispensing with the necessity for employing tension rods or transverse and 
vertical timbers fur supporting the roof, as heretofore generally practised. He 
also claims the mode set forth and described of glazing roofs. 

975. T. W. PEARCE, St. George’s-road, New Kent-road, ‘‘ Impervious concrete 
Sor covering floors or arches, &c.”—Dated 5th April, 1866. i 

This impervious concrete for covering floors or arches consists, principally, 
of a combination of ground quick lime with gas tar, either with or without the 
addition of gravel or sand.— Not proceeded with. 

991. W. COOKE, Grosvenor-road, Stockwell, London, “* Means of, and apparatu 
‘or, ‘ing or curing smoky chimneys.” — Dated 6th April, 1866. 

This apparatus consists of an outer cylinder or tube formed in three parts or 
sections, but united and held in position by interior vertical rods or plates fixed 
to the inner periphery of the tube. The cylinder is not formed with divisional 
spaces horizontal to the central or vertical line of the cylinder, but the three 
sections, when fastened by the internal rods, present two diagonal or oblique 
spaces, reverse to each other, that is to say if the upper space inclines do n- 
wards from right to left, the lower space inclines from left to right. The upper- 
most division of the cylinder is open at the top and bettom, and has a mouth- 
piece of an enlarged diameter. The second or central division is open at the 
lower end, but is closed at the top by an oval or elliptical perforated disc, 
having a short length of chimney pipe fixed therein, such pipe extending partly 
only towards the level of the mouth. The lowermost division is similarly 
formed, but, as before stated, the obliquity of the closed surface becomes 
reversed, and therefore the lower chimney.tube set therein comes under, but 
not touching, the sloping surface of the central division, and on the opposite 
internal side of the outer tube to that of the upper chimney pipe. The lower- 
most part of the outer tube is provided with an internal ring of metal or other 
material held by stay pieces in order to fasten the apparatus to the top of the 
shaft or brickwork of the chimney. Now the operation and effect of this 
apparatus are as follows:—When the wind blows down the mouth of the 
chimney top, or tends in any way to retard the exit of the smoke, the greater 
quantity of the current is caused to escape down the top plate of the central 
division, and outwards beyond the outer tube; then, again, whatever smoke 
may be driven down the upper chimney tube, is forced outwards likew'se 
through the lower oblique opening, and over the top plate of the lowest 
division. So also the smoke ascending in the lower chimney tube has a ten- 
dency to pass, and must escape, if the wind be very strong, through the said 
space. — Not proceeded with. 

995. T. SCOTT, Jnverkeithing, N.B., “* Sinking tubes, cylinders, or caissons for 
the foundation of piers, lighthouses, quay walls, &c.”— Dated 7th April, 1866. 

This invention relates to an improved system or mode of sinking tubes, 
cylinders, or caissons in mud, quicksand, and other soft substances. whether 
intended to form the foundations of piers, lighthouses, quay walls, or other like 
structures, as required in the sinking of wells or mine shafts, and has for its 
object the ensuring of the perpendicular descent of such tubes, cylinders, or 
caissons through soil of varying density, and the avoidance of the necessity of 
using heavy weights for forcing them down. In carrying out this invention it 
is proposed to unite or group together a series of iron tubes, cylinders, or 
caissons, or one large cylinder or other shaped chamber may be used, dividing 
it into two or more parts or compartments, which are rendered air-tight 
excepting at the bottom or mouth, and are furnished at the top with removable 
but tight fitting lids or covers, bolted or otherwise secured thereon. These 
cvlinders are forced into the soil by atmospheric pressure, and are controlled in 
their descent by allowing more or less air to enter therein, as required.—Not 
proceeded with. 

1003. G. DAVES, Serle-street, Lincoln’s-inn, London, “ Apparatus for heating 
houses and apartments.”—A communication.— Dated 7th April, 1866. 

The object of this invention is to utilise all the heat eliminated from the 
flame of gas, or that of any of the oils or fluids possessing illuminating pro- 
perties, by causing such flame to pass over or come in contact with a system 
of heat-radiating materials, so arranged as to absorb, conduct, and radiate the 
heat imparted to the said radiating material from the burning gases or fluids 
The smoke and vitiated air from the burning gases or fluids are conducted off 
in a separate pipe to the chimney or other place of exit, and pure heated air is 
conducted into the apartment when a heating apparatus is used, or radiated 
er the various compartments of a cooking stove or range when the latter 
is used, 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
901. W. DEAKIN, Great Barr, and J. B. JOHNSON, Tetenhall, Staffordshire, 
** Gun barrels.”— Dated 27th March, 1866. 

The patentees claim the manufacture of gun barrels, ordnance, or parts of 
ordnance and other tubes, from short or long divisional part or parts of cast 
hollow cylinders, the said combined cylinder being cast by preference from 
Bessemer’s or other homogeneous metal or steel, as described. 

953. E. C. PRENTICE, Slowmarket, Suffolk, “ Preparing and treating gun cotton.” 
— Dated 3rd April, \866. 

This invention consists in the interspersion, interlacing, or interweaving other 
cotton or suitable fibrous material in an inert state with gun cotton to retard 
and modify the rapidity of its explosion, to such an extent as may be desired 
fr the special purposes to which the explosive compounds are to be applied. 
931. F. E. WALKER, Waterloo-road, London, * Breech-loading fire-arms."— 

Dated 6th April, 1866. 

This invention has, First, for its object improvements in the mechanism 
(commonly called the extractor) employed for partially withdrawing the ex- 
ploded cartridge cases of breech-loading fire-arms. For this purpose the 
patentee arranges a stationary detached lever or arm arranged so as to movein 
acurved recess formed in the fore end of the stock of the gun by the act of 
opening or closing the breech end. The upper end of this lever passes through 
a slot formed between the barrels, and passes into another slot in the extractor 
rod, thereby preventing the extractor from being withdrawn while the gun is 
together, but affording the facility for removal, cleaning, or repair by taking off 
the fore end of the stock, to which the lever before referred to is connected. The 
lower end of the lever or arm bears against the under part of the body of the 
action of the gun, thus causing the upper end of the arm to give motion to 
the extractor when the breech of the gun is opened. This part of the improve- 
ments is applicable to all guns which open at the breech end by tilting the 
breech end of the barrels. The Second part of the improvements consists in so 
placing the lock that the axle of the tumbler is about in a line with the back of 
the action, and the hammer is made in one piece, in place of employing a sepa- 
rat striker, so that when down the nose will project slightly through a slot cut 
in the back of the action, thereby striking the cap in the centre of the cartridge, 
thus dispensing with the instrument or striker usually employed for exploding 
central fire breech-loading cartridges. A portion of the lock-plate is in this 
arrangement let into the action. The Third part of the invention relates to 
improved modes of attaching the fore end or stock to the barrels. For this 
purpose, in one arrangement, instead of the ordinary bolt the patentee employs 
a round pin having a lever arm thereon, The central part of this pin is partly 
cut away, the loop on the under side of the barrels being formed with on open- 


ing, which, when the lever is moved forward, admits of the separation of the* 


parts, but when the lever is moved backwards the parts are secured together. 
By this means the parts may be readily separated without the trouble of with- 
— a bolt by merely depressing the lever with the thumb and reversing its 
position. 
997. E. T. HUGHES, Chancery-lane, London, ** Revolving jire-arms.”—A com- 
munication.— Dated 7th April, 1866. 
This invention cannot be described without reference to the drawings. 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc, 

967. C. PEARSON, Manchester, ‘* Wearing apparel.” —Dated 5th April, 1866. 
This invention consists in securing to the ordinary side seams of the trousers 
or waistcoat, or to any other suitable and convenient place, one end of a web 
or belt, one on either side the garment ; a short length of the opposite ends of 
these belts is arranged and constructed so as to be of an elastic nature, and 
their extremities are provided with a buckle and eye; thus, when the two ere 
secured together by means of the said buckle, the elastic medium of each belt 
gives a slight, firm, and comfortable yield that adapts and suits itself to the 
action of the wearer, thus securing, in the case of trousers, such garment with- 
out the aid of other suspenders, as now employed.—Wot proceeded with. 
“> JOHNSON, Kennington-oval, London, “ Pianofortes.”—Dated 5th April 
866. 


This invention has reference to a previous patent dated 3lst July, 1863 (No. 


1897), and consists, First, in combining a fiate sound accompaniment with a 

= um or accompaniment, or in combining a fiute-sound 
accompaniment in the treble with a pianoforte acco’ it in the bass. 
The following are examples of the means by which the above objects may be 
accomplished :—To adapt the flute-accompaniment to the pianoforte the half 
of the organ or harmoniam action has to be'shut off, which may be effected by 
means of a lever and stop worked by hand, the other half of the organ or 
harmonium action being left open, then shut off the treble part of the piano 
action and the flute sound will be produced, or the treble of the pianoforte 
action may be left on and played with a bass accompaniment of the organ or 
harmoniuin, or the two instruments may be played separately, i.c., either 
entirely as an organ or harmonium, or as a pianoforte, by disconnecting the two 
actions from each other simply by the operation of stops and levers, as above 
described, or the two instruments may be played together, the whole operation 
being performed by the same row of keys. 





Class 8—-CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
‘and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


904. A. A. JAEGER, Neilston, near Glasgow, “ Obtaining aniline yellow.” —Dated 
28th March, 1866. ; 

To obtain this new colouring substance, according to one portion of this 
invention the inventor uses commercial aniline, which is a mixture of toluidine 
and aniline. He takes 100 parts of chlorohyérate of aniline, which he mixes 
with forty parts of water in a glass balloon or a porcelain vessel ; then he adds 
to this mixture forty parts of liquid nitrate of mercury ; and after having well 
stirred and thoroughly mixed those matters together he lets them settle for 
twenty-four hours; in the meantime a thick pulp is formed in the nature of a 
hard mass, divided into two separate yellow layers, the upper layer being of a 
flaky light orange yellow colour, and is almost entirely soluble in boiling water, 
in which, while cooling down, it settles in amber yellow flakes. To extract 
this colouring matter he causes the produce obtained by the first operation to 
boil twice with 500 parts of water ; he decants the then boiling yellow liquid, 
and the colouring matter precipitates in cooling down. When the colouring 
matter is well settled, he pours it all into a woollen filter, and when the 
produce is well dropped he dissol the precipi with its treble weight of 
methylated spirit, or spirit of wood ; this solation serves to dye silk or wool of 
a fine golden yellow.—Not proceeded with. 


905. T. RYDER, Manchester, “ Apparatus for washing malt of grain to be used in 
the processes of brewing and distilling.” —Dated 28th March, 1866. 

In performing this invention the patentee makes an outer casing or shell, 
and divides it into several compartments or divisions, so that a horizontal 
section of the vessel would have the appearance of a wheel, the rim and arms 
and central boss of which are hollow, and in communication, so that the mash 
water will permeate throughout. He perforates the inner surfaces of the rim, 
the arms, and the boss, so that the mash liquid will issue into the segmental 
spaces formed between the rim, arms, and boss, and impinge against the malt 
which descends through the said segmental spaces or passages—the hollow 
arms and the central hollow boss taper towards the top of the vessel becoming 
a thin line, so that there may be no lodgment for the descending malt. 











THE BRICKS OF THE PYRAMIDS. — Professor Unger, the cele- 
brated Viennese botanist and paleontologist, has recently published 
some remarks on the bricks of the ancient Egyptians, especially 
those of the pyramid of Dashour, which was built about 3,400 
years before our era. One of them being examined through the 
microscope by the professor, he discovered that the mud of the 
Nile, out of which it was made, contained not only a quantity of 
animal and vegetable matter, but also fragments of many manufac- 
tured substances, whence we may conclude that Egypt must have 
enjoyed a high degree of civilisation upwards of 5,000 years ago. 
Professor Unger has been enabled, by the aid'of the microscope, 
to discover in these bricks a vast number of plants which at that 
time grew in Egypt. The chopped straw, clearly discernible in 
the body of the bricks, confirms the description of the manner of 
making the latter, such as we find it in Herodotus and in the book 
of Exodus. 

Roya PoLytecunic InsTITUTION.—A new lecture by Professor 
Pepper upon the invisible rays of the spectrum has just been 
introduced at the Polytechnic Institution. Dr. Tyndall’s recent 
discovery of the power poss: by a solution of iodine in bisul- 
phide or bichloride of carbon of stopping rays of light and freely 
transmitting those of heat, is thus brought more immediately 
under the notice of the general public. At the beginning of the 
lecture Professor Pepper stated that the aged philosopher Faraday 
has, in his present state of weakness and decline, been generously 
cared for by her Majesty, who has provided him with a residence 
at Bushey Park. The lecturer also stated that it had been the 
aim of himself and these who founded the Polytechnic to make it 
a medium for the popularisation of scientific discoveries and the 
promotion of education. He personally lost £3,000 in the en- 
deavour to carry out this idea, and the original founders of the 
institution lost much more, hence it was found to be necessary to 
depart from pure science, and to make the Polytechnic more a 
place of amusement. He then exhibited a few high-class experi- 
ments ; first, with the rays from the violet end of the spectrum, 
showing the unearthly brilliancy given by extra-violet vibrations to 
uranium glass and sulphate of quinine; and, secondly, with the 
invisible heating rays, with which he ignited several substances. 
A single lecture of this character, when the experiments are 
brilliant and do not hang fire for want of previous practice on the 
part of the officials, always goes down well with a general 
audience, and it is pleasing to see that Professor Pepper keeps one 
lecture of this kind upon the programme, although only for a 
— of the year. Mr. J. L. King gives a short instructive 

ecture upon guns and rifles, including the Prussian needle-gun 
and the Spencer and Henry rifles. The latter can be fired with 
the greatest rapidity, but it is a question whether it is not more 
liable to get out of order than the Spencer, which is much used in 
America, and surpasses the Prussian gun in efficiency. Tle 
Snider gun was exhibited, and Mr. King stated that the Govern- 
ment payment for transforming an Enfield into a Snider is £1, 
and that any rifle would be similarly transformed for private 
individuals by those in the trade for 30s. or less. A somewhat 
tame set of dissolving views of the adventures of Robinson Crusoe 
concludes each day’s entertainment at the Polytechnic. Among 
the objects on view at the institution are some knives and forks of 
Taranaki steel, cast directly from the ore, the fine iron sand of 
New Plymouth, New Zealand. The supply is said to be inex- 
haustible. In a large geological section of the crust of the 
earth a profile of the bed of the Atlantic Ocean, vid the 
Azores, is shown, giving a flat “telegraphic plateau” between 
Treland and Newfoundland, but peaks and precipices innu- 
merable near the Azores. This profile is utterly false, and copied 
from a picture printed and circulated in 1857 by the Atlantic 
Telegraph Company. The soundings taken by the British 
Admiralty show that a cable laid to America, vid the Azores, will 
encounter little deeper water than those laid vid Newfoundland; 
and the chart in the last edition of Maury’s ‘‘ Physical Geography 
of the Sea,” shows that the slight submarine elevations or plateaus 
of the Atlantic run north and south rather than east and west. 
A deceptive design like this, brought directly under the notice of 
the general public by the Polytechnic Institution, tends to retard 
the progress of Atlantic telegraphy by inculcating the idea that a 
cable laid vid the Azores must hang over mountain peaks and 
precipices, whereas all the evidence obtainable shows that the bed 
of the ocean is tolerably level throughout, and composed of mud. 
Off Cape Finisterre the water is deep, whilst off Newfoundland 
the Banks form the greatest submarine elevation in the world, and 
these are the two greatest irregularities known in the bed of the 
Atlantic Ocean. At the Polytechnic that venerable amphibious 
animal, the diver, has become in course of years as much an insti- 
tution with juvenile visitors as the Tower of London, the Zoolo- 
gical Gardens, and St. Paul’s Cathedral. His name is Henry 
Dixon. He came to the institution twenty-five years ago, and 
ever since has lived in the air and water of that one spot—a true 
human anemone. The other aged individual, William Branstone, 
known by all children as “the Old Man at the Polytechnic,” came 
there twenty-six years ago, and struck root in the same manner as 





his companion. 
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SOUTH YORKSHIRE IRON. TRADE, AND 
MINING. . 


fantoA 


THE men by the reduction of wages at the Cyclops and 
Atlas Works, Sheffield, are on strike, having refused to submit to 
the reduction. The masters, however, have a good stock of iron 
on hand, and will be little inconvenienced by the strike fora 
month or two to come, whilst to the men and their families it 
must be ruinous. The steel trade is very active, and there are 
some large orders on hand from American housés. The orders on 
home account are also tolerably good. The famine in India has 
checked business to a disastrous extent with that country, and there 
are very few orders to hand. The makers of railway material are 
fully employed, although the orders are not so important ; but at 
the railway wagon works there is an excellent trade doing, and the 
engagements on hand are being tag pushed forward. The 
trade in heavy castings is active, and Messrs. Pigott and Farrar, 
of the Old Foundry, Barnsley, have just turned out an immense 
fly-wheel for a Sheffield firm, 16ft. in diameter, and weighing up- 
wards of 20 tons. As an instance of the brisk business now being 
done in engines for collieries and mills, it may be mentioned that 
the above firm have orders on hand for the following engines, 
and others have lately been turned out :—Two for the Wombwell 
Main Colliery, two for Wharncliff, two have just gone to the 
Argreave Pit, near Sheffield; a pair of pumping- 
engines for Messrs. Clarke, of the Silkstone Colliery, and 
= ta engine for Messrs. Cammell, of Sheffield. They are 

also doing a good trade in pots for steel-smelting and other machi- 
nery'connected therewith. Messrs. Bowersand Qualter arevery busy 
manufacturing their patent metallic pistons. The itonstone pits 
are doing a brisk trade, and an immense quantity of ore is being 
raised, which is, however, insufficient to supply the ironworks in 
. the immediate locality, and large consignments are constantly 
being received from the ironstone field on the Lincolnshire side of 
the Trent. There is very little doing in the neighbourhood of 
Rotherham ; and at the large ironworks there trade is very dull. 
At the extensive works, at Milton and Elsecar, of Messrs Dawes, 
there is a fair average trade in ship plates, hoops, bars, and rails, 
Pig iron is in good demand, but as there are some heavy stocks on 
hand, manufactured during the late general depression, the men in 
some instances are only partially employed. The ironclad frigate 
Hercules, 12, 1,200 horse-power, now building at Chatham Dock- 
yard, is being rapidly pushed forward towards completion, and 
although it has only been building a few months, two tiers of the 
massive Gin. and 9in. armour rolled plates have already been bolted 
to the fort broadside and the starboard broadside from the Atlas 
Works of John Brownand Co., Sheffield. The coal trade through- 
out South Yorkshire is remarkably brisk, and now that buyers 
are preparing for the winter months, there is a good demand for 
all descriptions. Theshipment of ‘‘nuts” and steamcoalat Grimsby 
and Hull on foreign account has for some time past been very large ; 
but this cannot continue much longer, as the northern ports wil 
soon be closed by frost. A heavy tonnage is being sent to the 
metropolitan and southern districts by the Great Northern Rail- 
way of ‘‘ Silkstones” and Barnsley ‘‘Softs.” The Lancashire and 
Yorkshire Railway are taking a heavy tonnage of slack and 
smudge for coke-making and engine fuel to the iron and cotton 
manufacturing districts on their line. All the collieries are in full 
work, and some of the larger ones are drawing between 3,000 and 
4,000 tons per week. Several new shafts have lately been opened 
out in this district, and at the Denably Colliery, near Mexbro’, 
the sinkers have already reached a depth of 180 yards ; and now 
that the water has been pumped off, the work will be rapidly pro- 
ceeded with. At the Newhill Colliery, near Wath, the first seam 
of coal which the lessees worked proved unremunerative, and they 
have now sunk about thirty yards further down and found a 
much thicker seam, which promises to be very profitable. The 
total amount of sea-borne coal, culm, and cinder imported into 
London in October, 1866, was 275,765 tons, against 241,924 tons 
in the corresponding peried of 1865 ; being an increase of 33,841 
tons. Yorkshire sent 1,821 tons in twenty-two ships, as follows :— 
Allerton Main, 663 tons ; Carter’s Hartley, 185 tons; East Gaw- 
ber Hartley, 80, Gawber Hall, 112; West Yorkshire steam, 
209 ; W. E. Cliff, 267; W. E. East Gawber, 15; W. E. Victoria, 
65; W. E. Woolley, 167 tons. The tonnage “i railway was 
310,044 tons 15 cwt., by canal 861 tons 5 cwt., making a total of 
310,906 tons against 267.807 tons 16 cwt. in the corresponding 
month of last year, when the amounts were—railway, 267,187 tons 
16 cwt. ; canal, 620 tons. The coke trade is very healthy, and 
there is a good demand for the ironworks of South Staffordshire 
and the midland counties. The long, range of ovens, sixty in 
number, at Silkstone, belonging to the Frodingham Iron Com- 
pany, are kept fully going to supply their own ironworks in Lin- 
colnshire. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


CONDITION OF THE IRON TRADE OF SOUTH STAFFORDSHIRE AND 
East WORCESTERSHIRE: No Improvement: The Wages Ques- 
tion pro et con.—-THE FAILURE OF MESSRS, RUSSELL AND SONS : 
Satisfactory Intelligence: The Value of the Estate—THE LATE 
SUSPENSION OF MR. JONES, OF THE BIRCHILLS IRONWORKS: 
Heavy Liabilities of Four Banks—THE AMALGAMATION OF IRON- 
WORKERS: Movements in the South: Withdrawal of Supplies : 
Proposed Reorganisation—CoaL: Improving—HARDWARES IN 
THE West MipLanps: Yet Depressed—THE LAW OF TRADE 
Marks: Important to Manufacturers—EXTENSIVE FIRE AT THE 
JAPAN WORKS AT BILsTon: £1,500 Damage. 


No improvement has taken place in the trades of South Stafford- 
shire and East Worcestershire during the past week. There is, 
however, a slightly better feeling, arising out of the aisendment in 
the money market; but no one is expecting much improvement 
until the beginning of the new year; business, it is expected, will 
be a shade better as this year closes, but that is all. Buyers con- 
tinue to express their wants only in orders relating to very small 
quantities, and relating chiefly to the light descriptions, thin 
sheets being most in request, principally for galvanising. Plate 
orders keep remarkably scarce, and houses who attend most to the 
bar department of the trade are competing severely for orders, 
The Indian railway market is the only one from which inquiries 
are coming of any magnitude. Among the specitications out for 
that part of the world is one for 2,200 pairs of wheels and axles 
for the Delhi Railway. The contract is expected to be secured by 
a well-known firm in this part of the kingdom. 

Yesterday (Thurday) in Birmingham, and in Wolverhampton on 
the previous day, ironmasters were expressing their conviction 
that the time has come for the lowering of wages. The men who 
hold that opinion maintain that notice ought at once to be given 
throughout the whole district ; and they assert that if it should 
be given very little resistance would be offered, and that before 
Christmas the men would be at work upon terms which would 
enable their employers to encourage consumers to purchase freely 
after Christmas stock-taking. The most influential of the trade 
do not concur in the policy of taking any course at present which 
may in any way interfere with such trade as there is. No notice 
is, therefore, likely to come out at present. 

On Thursday circulars were being issued from the great tube 
works at Wednesbury, announcing that Messrs. James Russell and 
Sons are in a position to continue the execution of orders as here- 
tofore. The business is now being carried on under the direction 
of five ironmasters, who, with the Dudley and West Bromwich 
Bank, are the chief creditors to whom the somewhat over £50,000 
of liabilities are due. Those gentlemen have been engaged 
throughout the past week in ascertaining the precise state of the 





affairs of the firm, and the result is to afford ground for astonish- 
ment that ar ae been taken by any one to impede 
pi cae ay firm. There is property enough to pay every 
creditor 30s. in the pound, all of it easy to be realised. ithout 
touching plant, premises, or private estate, the stock and good 
debts are equal in value to the whole of the liabilities. The good 
debts alone, which are coming in at the rate of £1,500 a day, 
amount to about £33,000. Until the last three or four years the 
firm have had a very large balance at their bankers, and the busi- 
ness, at the lowest computation, has been realising a profit of 
£15,000 a year. Such a profit is still being made and will con- 
tinue to be realised, and under the direction of the committee of 
creditors mentioned the business will be so conducted that 
all the liabilities will soon be cleared off. Mr, James Rus- 
sell’s private speculations have alone led to the interference 
of the bank named, who, being. anxious that those specu- 
lations should not endanger the interests of the creditors to 
the firm—and themselves in particular—took those steps 
which were in their opinion called for, notwithstanding that they 
were secured to more than double the amount of their advances. 
There is not one of the leading trading creditors who would not 
readily allow the amount of his indebtedness to be doubled if it 
were necessary. 

The still unsettled affairs of Mr. John Jones, master of the 
Birchills, who failed a year and a-half ago for £400,000, are un- 
happily quite different to those of the Crown Tube Works. They 
will however, come under the consideration of the creditors at a 
meeting to be held on Tuesday next. We may add that there are 
four banking firms who are creditors to this estate to,the extent of, 
respectively—the first, £58,000; the second, £31,000; the third, 
£24,000; and the fourth, £5,400, all unsecured; the secured 
amounts being—in the first case, £5,000; in the second, £489; in 
the third, £22,300; and in the fourth, £10,000. In addition to 
these liabilities, Messrs. Overend, Gurney, and Co, have an unse- 
cured claim of no smaller amount than ,000. 

The amalgamation movement amongst the ironworkers has had 
a very bad effect—it has had, the effect of ‘‘stopping the sup- 
plies” from South Staffordshire to the North. e remittances 
were stopped immediately that the decision of the thirty delegates 
upon the amalgamation question was made known to the Brierly- 
hill district. Whilst that decision is understood to have been the 
cause of the withholding of the remittances, the alleged reasons 
are two: first, that no sufficiently satisfactory balance-sheet has 
been sent to South Staffordshire of the manner in which any 
portion of the £1,000 already sent has been dispensed; and next, 
that the contributors in South Staffordshire, believing that 
the men of the North are virtually beaten—as, indeed, they 
are—consider that to send them more money would not 
accomplish any beneficial result. But if the Brierly-hill 
district should. be satisfied that there yet remains any 
reasonable prospect of the men of the north succeeding in 
resisting a reduction, they will not at once cut off all pecuniary 
aid. To satisfy themselves on this point they have sent a deputa- 
tion to the north of England to report upon the present condition of 
affairs. The determination of the leading southern districts to 
maintain a union of their own is increasing, and two of the ten 
districts that agreed to the amalgamation project at the conference 
have already recanted ; and there is reason to suppose that two 
others will follow the same example. The new plans of the 
southern union embrace its almost entire reorganisation ; and it 
is desired to engraft the principles and objects of benefit societies 
upon unionism, at the same time — a fund by which men 
out of work can be afforded relief. To obtain powerful relief, in 
the event of a lock-out, the union will be affiliated with the 
“United Kingdom Alliance of Organised Trades,” which was 
formed at a conference of delegates in Sheffield last July. In 
order to ‘paged consider the scheme, a conference will be held 
next week. 

Coal is about the same—quiet in the manufacturing, but 
increasingly brisk in the domestic, department. 

Depression still characterises the hardware trades of the midland 
counties. During the past week nothing has transpired to relieve 
the general dulness—a dulness which has now prevailed for some 
time, In Birmingham and Wolverhampton, since we last wrote, 
business has not perceptibly improved ; and in the district things 
remain much as last reported. 

The Cresswell bankruptcy case is not atan end yet. On Monday, 
at a sitting in equity in the Birmingham County Court, Lieut. 
Charles Arthur Cresswell, Mr. W. H. Cresswell, and Rose his 
wife, of Leamington, were plaintiffs, and Mr. Kinnear, official 
assignee of the Birmingham Bankruptcy Court, and others, were 
the defendants, in an application for an injunction to restrain Mr. 
Kinnear from selling certain property under the bankruptcy of 
Mr. W. H. Cresswell. The circumstances which led to the Bank- 
ruptcy Court Commissioner issuing the order for sale were noticed 
in our columns some time ago; and, after a long hearing, Mr. 
Welford, the county court judge, said that he could not or ought 
not, either as a matter of discretion or otherwise, grant an injunc- 
tion at all. He dismissed the application. 

An application of some importance to the hardware manufac- 
turer was heard before the Birmingham stipendiary magistrate on 
Tuesday. Messrs Cartland and Sons, Great Western Foundry, 
Constitution-hill, applied for a summons under the 3rd sec. of Act 
25 and 26 Vic., chap. 88—an Act to amend the law relating to the 
fraudulent marking of merchandise—against Messrs. Moore Bro- 
thers, Aston, near Birmingham. It was stated that the appli- 
cants were manufacturers of “‘ patent vitrified bowl castors,” and 
had sent throughout England, and almost every part of the world, 
pattern cards, which contained drawings of various sized castors, 
each figure having attached to ita number. The complaint was 
that Messrs. Moore had taken this card and had lithographed an 
exact copy, substituting, however, their own name for that of 
Messrs. Cartlands. As a result, Messrs. Cartlands’ customers, find- 
ing the same numbers on Messrs. Moore’s cards, believed them to 
relate to a similar article on Messrs. Cartlands’, but really got an 
inferior article, thus injuring himself and Messrs. Cartland. The 
magistrate termed the proceedings of Messrs. Moore disgraceful, 
and regretted that he had not the power to stop it ; but the only 
course open to Messrs. Cartland was to obtain an injunction. 

An extensive fire occurred at the London Tin-plate and Japan 
Works, Bilston, on Friday last. It broke out in one of the store- 
rooms, filled with rough goods intended for the Spanish market, 
and was not got under until the flames had destroyed the whole of 
the contents of that place, and also the trays and the like in a 
warehouse under it. The origin of the fire is unknown; and Mr. 
John Marston, the proprietor of the works, who was at Malvern at 
the time of the occurrence, roughly estimates the damage at 
£1,500, which sum is covered by an insurance in the Old Birming- 
ham Office. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 


THE Iron TRADE: Home Business still Dull: Buyers Purchasing 
Sparingly : Export Trade tolerably Good : Shipments to the 
United States: Pig Iron.—Tin Piates—STEAM AND HovsE 
CoaL TRADES—THE OAKFIELD WIRE WorkS—LLANELLY RalIL- 
WAY AND Dock Company —THE New Ciypacu Iron Co. 
(LimireD)—HA.F-YEARLY MEETING OF THE NEwporT Dock 
Co.—RECKLESSNESS OF COLLIERS -- LEAVING EMPLOYMENT: 
Important Case —TRaADE OF THE SourH WALES PoRTS FOR 
OcTOBER. 

In the Welsh iron trade matters remain in pretty nearly about the 

same state, so far as regards home business, and most of the 

foreign markets, as when reported upon last week. The reduc- 
tion in the rate of discount to 4 percent. is an encouraging feature, 
and will doubtless tend to give greater confidence in the future, 
but as yet it does not seem to have favourably affected business 
transactions in the iron trade. There is, however, this favourable 











circumstance, that if no improvement has to be noticed in the 
giving out of home orders, there has been no falling off in their 


receipts ; and although at present customers are compelled by the 
existing untoward = ces to purchase on the nent Mezieed 
scale ible, there aro 


ve Cee! grounds for hoping that a 
will, ortly set in, but no immediate 
nt is | There could not be a greater proof of 
the several inability of the large railway companies and contractors 
to enter the market than the fact that, although the require- 
ments for our iron cre is great, and m many cases pressing, money 
so an oe the notes accepted very low, the demand is of a very 
uiet c er. The mills and furnaces continue to be pretty 
airly employed, and the export trade is tolerably good, and is 
likely to continue so till Christmas. During last month there was 
19,261 tons of iron cleared out ut the three principal South Wales 
_ against 16,649 tons ex in the corresponding month of 
ast year. New York and New Orleans took between them 5,999 
tons, whilst last week upwards of 4,000 tons were cleared out for 
the United States from Cardiff alone, so that there is a prospect of 
this month’s exports being much greater than during last month. 
Several orders from the States have been placed since last penere, 
and business is characterised with more animation—in fact, ii 
there is no alteration in the tariff, a better immediate demand ma 
be looked forward to, and thus relieve both masters and men of 
anxiety as to winter operations. The spring orders from British 
North America and Russia continue to come in steadily, and a 
small business is being transacted on Swedish account. A few 
specifications from the Italian markets have been placed, and with 
one or two of the other Continental markets a little improvement 
is noticeable. There is no i for 


re-action for thé better 
improvement is 





t of any i diate change 
the better taking place in the sales of pig iron ; at present sellers 
are more numerous than buyers, and quotations remain unaltered. 

In tin plates there isa slackening in the receipt of orders for for- 
ward delivery, but for immediate delivery a moderate business is 
being done at current prices. 

The steam coal trade is characterised by the usual amount of 
activity, and business with the Continental markets and mail 
packet stations is very brisk. Proprietors are also well provided 
with orders on home account, and increased quantities are being 
sent by rail to Birkenhead and the London and Midland markets. 
Coasting buyers are purchasing largely of house coal, and in the 
local consumption there is an improvement to report. For patent 
fuel there is a pretty good demand, and the works are tolerably 
well employed. 

The partnership existing between Messrs. Hill and Batt, of the 
Oakfield Wire Works, Cwmbran, has been dissolved ; and in future 
the works will be carried on under the style of Messrs. Hill and 
Company. 

In the Court of Chancery, on Thursday, a receiver was appointed 
to administer the income of the Llanelly Railway and Dock Com- 
pany. 

An adjourned meeting of the creditors of the New Clydach 
Iron et ee was held on Friday. A statement of 
assets and liabilities was submitted, which showed liabilities of 
£24,000, and assets £21,000, exclusive of the value of the works, 
upon which there it a mortgage. It was resolved that the concern 
should be carried on under the inspection of Mr. Roper, Cwmbran 
Works, Mr, Ashwin (Bailey and Co.) Abergavenny, and Mr. Taylor, 
financial secretary to Mr. Brassey, the great contractor, who is a 
shareholder. Mr. George Findley, Mr. Field, Mr. Grierson, and 
other gentlemen of high position, are also shareholders. The whole 
of the capital is paid up. 

The half-yearly meeting of the Newport Dock Company was 
held at the company’s offices, on Thursday last, Mr. M. 8. Cart- 
wright in the chair. During the last half-year there was cleared 
out 215,972 tons of coal, and 64,960 tons of iron, as compared with 
158,230 tons of coal, and 40,644 tons of iron in the correspond- 
ing half-year of 1865. The chairman congratulated the share- 
holders upon the steady increase in the .trflle of -the port, 
especially in steam oes f and stated that the directors had 
entered into a contract with Sir W. G. Armstrong and Co. 
for an additional coal staith, at a cost of £1,180. It would be 
erected on the west side of the dock, and the cost of its erection 
and the making of railways to it would be about £1,500. The 
directors had also contracted for a dredging machine and a hopper 
barge, at a cost of about £1,000. © gross revenue for the half- 
year amounted to £14,900, and it had been acquired satisfactorily. 
It was intended to pay off twelve months’ arrears of dividend due on 
the 54 preferential shares, and then 5} years’ dividends would be left 
due, amounting probably to more than £20,000. There was a mort- 
gage debt of £95,000 due to the Bank of England, and as the 
governors had requested that money to be repaid as soon as pos- 
sible, it was proposed to raise £30,000 at 5 per cent. upon the de- 
bentures ; and after paying the bank that amount, he thought 
terms might be arranged as to the payment of the remainin 
£65,000. No better security could be offered, and himself an 
Major Stretton would take £5,000 each. The report was ——, 
and it was resolved that the usual interest of £1 per share be pai 
on the first preferential shares, and that twelve months’ dividend 
up to the 3lst of March, 1861, be declared on the 54 per cent. pre- 
ferential shares (Act 1854). A vote of thanks to the chairman 
brought the business to a termination. 

Another instance of the recklessness of colliers as to the safet 
of their own and their fellow-workmen’s lives occurred last wee’ 
at the Glyn coal pit, Pontypool. It appears that one of the men, 
named Frederick Clarke, was found working with a naked light, 
which he was strictly prohibited from doing by the rules of the 
pit. He was charged with the offence before the Pon 1 
magistrates, and Mr. A. Edwards prosecuted on behalf of the 
Ebbw Vale Company (limited), to whom the colliery belonged. 
He stated that the defendant’s duct had placed the lives of 
from 200 to 300 men in jeopardy; but, as defendant had expressed 
contrition for his reckless conduct, he hoped the Bench would deal 
leniently with the case. The magistrates said that the rule or 
bye-law compelled them to deal leniently with defendant, as the 
fine it im was restricted to 40s., and he would be convicted 
in the full penalty, 

The returns ms the trade of the South Wales ports for the 
month of October this year and the corresponding month of last 
year are as follow :— 








EXPORTS OF COAL. 


October, 1866, October, 1665. 
Tons. Tons. 
Cardiff .. «se «2 of 184,305 ..° .. oe of oo 193,893 
Newport... «2 « « BBCOE cc co ce co 27,122 
Swansea... «.. + 68,190 .. «oe es 42,928 
Lianelly .. « do ao WAMED. cc.o 66.8 12,177 
SHIPMENTS COASTWISE. 
October, 1866. 8 October, 1865, 
Tons. Tons, 
Cardiff? .. «se os 77,752 oe TASS 
Newport .. «2 «2 os 70,086 we os os « 57,019 
Swansen .. 2 oo co oo 27,008 1c we co oo ce 23,006 
Lianelly .. os + 20,831 .. «e of of ee 21,457 


Cardiff also exported 13,290 tons of iron and 2,646 tons of 
patent fuel ; Newport 5,868 tons of iron, and Swansea 103 tons of 
iron and 12,231 tons of patent fuel. Of the iron cleared out 
Alexandria took 2,400 tons, Cronstadt 4,540 tons, New York 
4,999 tons, New Orleans 1,000 tons, and Callao 783 tons. There 
was a considerable improvement in the American demand during 
the month, and the requirements of the United States are 
likely to show a further increase before the close of the year. 
The increase in the exportation of coal was principally to the 
Continental markets and the mail packet stations, and the foreign 
demand continues good. During the month 11,748 tons were 
cleared out for Alexandria, 19,477 tons for Monte Video, 16,785 
tons for Rio Janeiro, and 10,124 tons for St. Nazaire. Coasting 
buyers purchased largely during the month, and large quantities 
were taken by the West of England and Irish houses in order to 
be prepared for the coming winter. Since the commencement of 
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—— the returns have been equally as satisfactory as in 
October. 

A case of some interest to colliers was heard on Saturday, before 
Mr. Fowler, the ~ magistrate, at Merth: . Four 
hauliers were charged with unlawfully leaving e emplo 
of the Hirwain Coal and Iron - -» Mr. Rosser prosecut 
and Mr. C. H. James defended. The case against the defendants 
was, that on Monday week they refused to go in to work at the 
Bute pit, ing as a reason the filthy state of one of the 
‘* nartings.” e “parting,” however, had been cleared, and the 
men went in to work on non Witnesses were examined as to 
the state of the pit, and it was admitted that though the “ parting” 
was cleared the men were not told of it. Mr. Fowler held that 
the objection was bond fide, and said if it were not, there was the 
other point, whether the offence was not genet Se Be pome- 
tors retaining the men in their service on the Tu — ter they 
had refused to work onthe Monday. To this the reply was 
that the ay ed had vessels waiting for — at the ports of 
Cardiff and Swansea, and, therefore, they could not dispense with 
the services of the men, and they were accordingly allowed to 
work. The four defendants were then discharged. The case 
caused much interest among the colliers of the district. 








SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 


Tue Giascow Pic IRoN MaRKET—PRICES OF MANUFACTURED 
Inoy-—-THe CoaL TRADE—LAUNCHES DURING THE WEEK-- 
EXTRAORDINARY QUICK PASSAGE OF A GLASGOW-BUILT TRANS- 
ATLANTIC STEAMER—VESSELS BUILT ON THE CLYDE FOR 
LIVERPOOL OWNERS—MONTHLY MEETING OF THE ASSOCIATION 
oF ASSISTANT ENGINEERS 1N GLASGOW—DESTRUCTION OF 
BURNTISLAND RAILWAY STATION BY FIRE. 

Tue pig iron market was strong during the early part of last week, 

and as high as 54s. 14d. cash was paid for warrants on Thursday, 

but prices again gave way, and 53s. 3d. cash was accepted next 
day. To-day (Wednesday) market improved; closing buyers 
53s. 9d. cash. Quotations are as follow:—Pig iron, Mixed Nos. 

War's, 53s. 9d. to 54s.; No. 1, G.M.B., 55s. to 55s. 6d.; No. 3, 53s. 

to 53s. 6d.; Gartsherrie, No. 1, 66s.; Coltness, No. 1, 64s.; Glen- 

garnock (at Ardrossan), No. 1, 61s. 

The shipments of the week are considerably under those of the 
corresponding week of last year. 

The following are the prices current of manufactured iron :— 
Malleable common bars, per ten--Govan, £8; Glasgow, £8; Blae- 
navor, £8; Drumpeller, £7.12s. 6d. to £7 15s.; Dundyvan, £7 10s. 
to £7 12s. 6d.; Muirkirk, £7 10s. to £7 12s. 6d.; Monkland, £7 10s. 
to £7 12s. 6d.; Rochsolloch, £7 10s. to £7 12s. 6d.; angle iron, £8 
to £9; plates, ship, £8 17s. td. to £9 10s.; boiler, £9 10s. to 
£10 10s.; nail rods, Glasgow, £8 5s.; ditto, Monkland, £8 ds. ; 
rails, £7 15s, to £8; railway chairs, £4 to £4 5s.; pipes, £5 10s. to 
£6 15s. 

Coals continue in brisk demand for home use and export, at the 
following rates:—-Coals, main and common hard, for shipping, 

er ton of 20cwt., laid down, 8s. to 9s.; best splint, laid down, 

s. 6d. to 9s, 6d.; Wishaw household, for shipping, 8s. 6d. to 
9s. 6d.; dross, laid down, 5s. 6d. to 8s.; household, best quality 
delivered, per wagon of 24 cwt., 11s. 6d. to 14s.; second qualities, 
per ditto, 10s. 6d. to 12s. 6d. 

There was launched on the 8th inst., from the shipbuilding yard 
of Messrs. Tod and McGregor, a screw steamer for the Inman line 
of United States mail steamers, which was named the City of 
Antwerp by Mrs. Inman, of Upton, Birkenhead. The dimensions 
of the vessel are—length of keel and fore rake, 322ft.; breadth, 
30ft.; depth, 274ft.; tonnage, 2,400 tons, old measurement. She is 
divided by strong bulkheads into eight watertight compartments, 
and is to be propelled by a pair of direct-acting horizontal trunk 
engines of 450-horse power nominal, with surface condensers, &c. 
Within an hour previous to the launch of the City of Antwerp 
another steamer belonging to the same line, the City of Baltimore, 
left the dockyard of Messrs. Tod and McGregor, where she has 
been lying for the past few months, getting a thorough overhaul 
in her hull; her saloon, cabins, and passenger accommodation 
entirely renewed, in the same style as the other first-class steamers 
belonging 1o that line. She has also been furnished with 
new engines and boilers of the same power and construc- 
tion as those of the City of Antwerp. Her strength and 
appearance differ in no respect from those of a new vessel. On 
the same day there was launched from the shipbuilding yard of 
the London and Glasgow Engineering and Iron Shipbuilding Com- 
pany (Limited), at Govan, a screw steamer, built for the Anglo- 
Egyptian Navigation aa eg (Limited), London, of the following 
dimensions, viz. :—320ft. by 35ft. by 25ft. hold; tonnage, 2,000 
tons; built under special survey toclass AB at Lloyd’s. She will 
be fitted by ber builders with two pairs of engines, on the direct- 
acting principle, of most approved construction, and of the com- 
bined power of 250 horses nominal. She was named the 
Scandeira, After the launch the company present adjourned to 
the model room of the builders, when the usual toasts were pro- 
posed andr led to; a gst others ‘ to the Scandeira, 
her owners, builders, &c.” The Scandeira is intended for the 
Mediterranean trade, and will be fitted in a comfortable manner 
with accommodation for a limited number of first-class passengers, 
having all the recent improvements. This company have on the 
stocks, in course of construction, a sister ship to the Scandeira, 
and another screw steamer of same tonnage; also a screw steamer 
of 1,000 tons, and a paddle-steamer of about 1,100 tons. On the 
same day also Messrs. Alexander Stevens and Sons, Kelvinhaugh, 
launched the Acadia. This splendid vessel is the property of 
Messrs. Handyside and Henderson, and is an addition to their 
celebrated anchor line of steam packets. Her machinery is being 
fitted by the Finnisston Steamship Works Company, and she is 
expected to be ready for sea in , ae weeks, Un Thursday last 
there was also launched at Port Glasgow, by Messrs. Robert 
Duncan and Co., an iron clipper ship of about 800 tons register, 
built for the Albion Shipping Company, of Glasgow, and to be 
employed in Messrs. Patrick Henderson and Co.’s line of packets 
between Clyde and Rangoon. The ship was named the Helen 
Denny, in honourJof Mrs. Denny, of Helenslee. Miss Denny 
gracefully and efficiently performing the christening service. On 
Saturday Messrs. Thomas Wingate and Co. launched from their 
shipbuilding yard at Whiteinch, a screw collier of 700 tons bur- 
then, with engines of 70-horse power for the London Steam Collier 
and Coal Company (Limited), being the second vessel built by the 
Messrs. Wingate for the same owners. She is fitted with water 
ballast and all other latest improvements. She was named the 
Thornby, by Mrs. Graham, wife of the commander. 

A despatch received through the Transatlantic cable announces 
the arrival at New York on the 5th inst., after a voyage of only 
nine days, of the French Transatlantic steamer Pereire, Captain 
Duchesne, which left Havre the 25th October.and Brest on the 
27th, about three p.m. This is, we believe, one of the speediest 
passages which has been accomplished between Europe and 
America, and is the more extraordinary when the unfavourable 
season is taken into account. The Perrire was built by Messrs. 
Napier and Sons. 

During the month of October last there were launched no fewer 
than six vessels from the building yards of Glasgow and Renfrew 
for shipowning firms belonging to Liverpool. Of these, the ship 
Bruce, of 1,200 tons, intended for the East India trade, was built 
for Messrs. W. and R. Wright, of this town, by Messrs. Aitken 
and Mansell, at Whiteinch; the ship Britomart, of 600 tons, for 
Mr. Henry Bowring, was built by Messrs. John Reid and Co., of 
Port Glasgow; the barque River Avon, of 540 tons, was built for 
Messrs. Hargrave, Ferguson, and Co., by Messrs. Kilpatrick, 
McIntyre, and Co., of Port Glasgow; the screw steamer yo ne 
of 722 tons, and 80-horse power, intended to trade between London 
and Spain, was built for Messrs. McAndrew and Co., by Messrs. 
Randolph, Elder, and Co,, Govan; a twin-screw steamer of 320 tons 











and 60-horse , was built as a coaster for Mr. P. L. Henderson, 
by Messrs. m, Coulbourne, and Co., Renfrew; and 
twin-screw steamer, intended to be used as a tug, was built for the 
same owner by the same builders. In addition to the 
named, all of which were launched last month, and for Liverpool 
owners, there were also several large steamers la for owners 
in foreign ports, among which was the Union, a screw steamer of 
2,960 tons and 800-horse power, built by Messrs. Caird and Co., 
Greenock, for the North German Lloyd’s Steamship Company. 
This, which is sister ship to the same company’s Deutschland, is 
325ft. in length, 40ft. in breadth of beam, and 33ft. in depth of 
hold. She is intended one between Bremen and New York. A 
twin-screw steamer of tons and 80-horse power, named the 
Salto, built by Messrs. J. and G. Thompson, Govan, for the Com- 

mia Uraguay, and the Sutosa, a screw steamer of 1,230 tons and 
a wer, built by Messrs. Randolph, Elder, and Co., for the 
British India Steam Navigation rag se of Glasgow, to be em- 
ployed in the Indian mail service, besides a number of others, 
were all launched during the last month. All the vessels named 
are admirable specimens of shipbuilding, and those which are 
steamers are furnished with engines of a onperier order, and well 
suited to maintain the prestige so long established for the work- 
shops of the Clyde. : ; 

Important as the vessels named above, as per to this port, 
undoubtedly are, they form only a portion, and that by no means 
the most extensive or valuable, of the Clyde shipbuilders’ new 
contribution to the noble fleet of which Liv l may justly 
boast. There are already launched, or in a forward state of 
pre tion, four magnificent screw steamers of large dimensions 
in the building yards of Messrs. Barclay, Curle, and Co., Messrs. 
Tod and Macgregor, and Messrs. J. and G. Thompson, intended 
for the ger trade between Liverpool and North America. 
Taking these splendid steamers in the order in which they will in 
all probability be placed on their ++ “ey stations, they may be 
enumerated as the Nestorian, the City of Antwerp, the Russia, 
and the Austrian. It is intended that all of the three first-named 
will be put on ther respective routes in the early of next 
year—one of them, the Nestorian, in all likelih before the 
present year closes. ss 

As the great exhibition in Paris takes place next year it is ex- 

cted that the passenger traffic between America and Europe will 
be very large, and it would Lay that the companies chiefly 
interested, and most successful in carrying on that important 
branch of trade between Liverpool and the Transatlantic ports, are 
making due and considerate preparations for conducting it. The 
already extensive fleet of ocean steamships which ply between 
Liverpool and America will, in time to meet the expected augmen- 
tation of the trade, receive the addition of three noble steamers 
from the ship-building yards on the Clyde; while it is expected 
that a very large and powerful new steamer, from the hands of 
Messrs. Royden at Birkenhead, will be added. to the fleet of the 
National Steam Navigation Company. Liverpool is thus, it will be 
seen, alive to the necessities of the case, and is as usual prepared to 
meet and overcome any difficulty which may arise from increased 
demands upon their resources. 7 

The usual monthly meeting of the Association of Assistant 
Engineers was held in the Assembly Rooms, 138, Bath-street, on 
Tuesday, 6th inst., at 8 p.m., Mr. Wm. Roberston Copland, C.E., 
vice-president, in the chair. Mr. Mortimer Evans, C.E., brought 
before the Association a paper, on ‘‘The Present State of the 
Electric Telegraph,” in which he alluded to the various instru- 
ments invented by Sir Charles Bright and Professor Wheatstone, 
and also Sir Wm. Thomson, whose “‘ reflecting galvanometer” was 
so intimately connected with the Atlantic ph, and so 
greatly in demand for all submarine cables. Mr. Evans, in con- 
clusion, spoke of various other matters connected with the 
Atlantic Cable, specimens of the recovered cable of 1865, and of 
the grappling cable used to raise it, &c. At the end of his excel- 
lent saben Mr. Evans received a hearty vote of thanks. _ 

On Tuesday evening, at —— 10 o’clock, the Burntisland 
station on the Edinburgh, Perth, and Dundee branch of the 
North British Railway, was destroyed by fire ; and the station 
being one of the largest on the line, in order to meet'the necessities 
of the ferry, a great amount of damage has been done. The fire 
is said to have originated in the station-master’s house, and thence 
to have spread to the whole building, which soon became 
enveloped in flames. The blaze was distinctly visible from 
Edinburgh last night, and no part of the premises was expected to 
be saved from the devouring element. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 


PROGRESS OF RAILWAY REVENUE—LIVERPOOL: Accommodation 
for the Big Ship: Nicaragua Railway—RatLway MATTERS: 
Midland —HarrowGate: Sewerage Works—NorTH-EASTERN 
District: Cleveland Iron Trade : Other Trade Matters : Hartle- 
pool: Steam Shipping: North-Eastern Railway. 

NOTWITHSTANDING that the past few months have been rather a 

gloomy period in the annals of, the commercial world, the traffic 

of the great railway companies has made considerable progress. 

Thus the Great Eastern, which has rather few rails at work. 

acquired to November 4th,ithis half-year, £685,898, as compared 

with £683,879 in the corresponding period of 1865; the Great 

Northern, with 18 additional miles, £741,884, against £714,807 ; 

the Great Western, with 31 additional miles, £1,108,616, against 

£1.060,064: the Lancashire and Yorkshire, with no additional 
miles, £851,772, against £787,316 ; the London and North-Western, 
with 14 additional miles, £2,293,930, against £2,232,577; the 

London and South-Western, with 7 additional miles, £512,471, 

against £511,139; the Manchester, Sheffield, and Lincolnshire, 

with no additional miles, £381,405, against £370,169; and the 

North-Eastern, with 26 additional miles, £1,347,733, against 

£1,302,375. 

To pass to Liverpool matters, we may note that the Mersey 
Docks and Harbour Board has held a conference with Mr. Barber 
and the managing directors of the Great Ship Company with refe- 
rence to the construction of a gridiron for the accommodation of 
the Great Eastern. No decision has, however, been arrived at. 
The Nicaraguan Railway question was brought before the Liver- 
pool public at a meeting on Wednesday, which was ad b 
Commander Bedford Pim, R.N. The object of the meeting was 
to show the necessity which exists, in the interest of the whole 
commercial world, for establishing a second route of transit from 
the Atlantic to the Pacific Ocean, in connection with Australia, 
New Zealand, China, Japan, Vancouver, &c. 

We understand that Mr. Joseph Firbank, of Newport, has 
taken a second contract for the construction of another section of 
the Midland Railway Extension to London, the cost of which is 
expected to be from £150,000 to £160,000. The works were 
originally taken by the Messrs. Waring Brothers, who, however, 
have relinquished them. 

It has been determined to proceed with sewerage works at 
Harrogate, at the estimated cost of £4,300. 

The number of furnaces in blast in the Cleveland district is 
ninety, while there are fifty-one out of blast, eleven of these be- 
longing to the Consett Iron Company (limited). It is understood 
that the Snotley Bridge Iron Company is to be wound up volun- 
tarily, and that Mr. Whitwell, iron manufacturar, of Shotley 
Bridge, has been appointed liquidator, with power to dispose of 
the estate, works, colliery, and stock-in-trade to the Consett Iron 
Company for £55,000, payable by such instalments and at such 
dates as may be agreed upon. The shipbuilding trade on the 
Tees is in a very depressed condition. The coal and mineral 
traffic of the Stockton and Darlington section of the North-Eastern 
Railway continues brisk, and the pits in that district of the 
country are all working well, Except in the transit of manu- 





factured iron, the strike of the iron workers is not much felt 
on the line. A considerable f i 


on the Tyne shortly, as there are three new works 
- Lomas, Mr. Richardson, and 
Messrs. Murray and Co., each putting up, or aang about to put up, 
extensive factories there. Some of the leading chemical manufac- 
turers, amongst whom are Messrs. Tennant and Co., of Glasgow 
and the Tyne, are se ee a joint-stock conpeng to work the 
mines in Spain m which they derive their principal 
supply of pyrites and manganese. At the present time 
manganese is higher than it has been known for many 
ears past, partly owing to the failures which took place in Spe 
fast year; and pyrites is also extremely dear. The English 
manufacturers are determined to thoroughly develope the mines 
in Spain, and to connect them with the coast by railways. The 
capital of the new por ger | is £200,000. lap quantities of 
pyrites, it is anticipated, will be brought to the Tyne, which will 
find more employment for shipping, and will tend to develope our 
import trade. After the sulphur is extracted from the ore by the 
alkali manufacturer, = a will be _ ,t the Me _ 
tracting Company’s works at Hebburn, to have the copper taken 
from it. The chain and anchor trade of the Tyne is du It ap- 
that, during the past ten months, 945 cargoes of timber have 
entered the port of West Hartlepool ; and to such an extent is the 
timber trade expanding at this that the necessity for proposed 
new: timber docks is more and more felt by the merchants. The 
North-Eastern Railway Company have given tenants occupying 
pro near to the site of the pro docks notice to quit ; 
and it is expected that the works will be commenced at an early 
. Messrs. Caseburne and Lucas have commenced erecting 
works for the manufacture of cement on Carr House estate, near 
West Hartlepool. The new works will cover an area of about two 
acres. A little more activity is going on in the shipyards. At 
Messrs. Pile, Spence, and Co.’s (limited), about 250 extra men 
have been set to work during the past fortnight; and at the 
Middleton shipyards there have also been additional hands . 
The exports of coal from the Tyne Docks have been o te 
about an average. A number of men are engaged in fitting out 
the new steam transport Jumna in these docks, but it will be some 
time before she is ready for sea. It appears that the Hatton 
timber viaduct, on the North-Eastern Railway—which crosses the 
Derwent between York and Malton at a great height in order to 
avoid interference with the navigation—is to be replaced by anew 
iron girder bridge on stone piers ; the three chief spans will be 
respectively 89ft., 92ft., and 89ft. The traffic is now being worked 
over the old viaduct on a single line. 
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THE Manchester gasmen have returned to their work without 
obtaining the object of their strike. 


CoPpPpER OrE.—The value of the copper ore imported into the 
United Kingdom in the first eight months of this year was £837,500, 
as com) with £760,277 in the corresponding iod of 1865, 
and £719,801 in the first eight months of 1864. The value of the 
ore received this year from Cuba was only £88,731, against £112,084 
in the first eight months of 1865, and £111,491 to the 3lst of 
August, 1864. On the other hand the value of the copper 
ore received from Australia has largely increased this year, the 
deliveries from that quarter of the world being computed at 
£143,028 to the 31st of August, as compared with £77,336 to the 
corresponding date of 1865, and £49,381 in the first eight months 
of 1864. The value of the Chilian ore imported to the 3lst of 
August this —_ was £298,969, against £276,251 to the correspond- 
ing date of 1865, and £266,894 in the eight months ending the 31st 
of August, 1864. The copper regulus imported to the 3lst of 
August this year reached a value of £902,582 (£807,809 from Chili), 
as compared with £752,643 (£697,256 from Chili) in the first eight 
months of 1865, and £668,606 (£582,630 from Chili) in the corre- 
sponding period of 1864. The combined value of the copper ore 
and regulus imported into the United Kingdom in 1856 was 
£1,929,683; in 1857, £2,157,558; in 1858, £2,128,830; in 1859, 
£1,812,023; in 1860, £2,211,558; in 1861, £2,00d,216; in 1862, 
£2,631,056; in 1863, £2,000,473; in 1864, £2,054,674; in 1865, 
£2,699,064, 


Nov. 23, 1866. 


THE ENGINEER. 
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DRINK AND SEWERAGE. 

‘Tue saying of Bacon, that “final causes are barren” is 
not without its limitations, whether as applied to the 
scientific interpretations of natural laws or to the appli- 
cation of these to the practical ends of science—“ the alle- 
viation of man’s estate.” 

We may often derive hints of value to pure philosophy 
on the one hand, or to inventions or the choice of method 
upon the other, by inquiring what does the course of 
nature—the Cosmos, as we see the vast machine at work 
‘around us—indicate more or less clearly, as being the design 
and how showing itself intended that that shall be carried 
‘out, in respect to some fragment of the machinery with 
which we are called upon to meddle. We can neither 
carry invention into use, nor perform the most simple 
mechanical action, without dealing with the forces opera- 
tive around us. We can only succeed in our aims in so 
far as we subordinate ourselves to the laws as we have 
ascertained them, by which those forces, whether they be 
physical, chemical, or mechanical, are found governed in 
nature.. When, therefore, we have some large and distant 
aim in view, involving complex relations and methods, 


nothing is often a wiser or a more instructive course for | 


the inventor and philosopher in thought, or for the philo- 
sopher in action—that is, the engineer—than to look 
around and ask himself, Does any such aim seem in 
action or indicated in Nature herself? If so, how does she 
aim at carrying it out in act? 1f there be no such indica- 
tion, then is there anything in the Cosmos round us, so 
far as we know it, that would seem to indicate 
that our aim is inconsistent with its workings as a 
whole, or Katacosmical, as a German would call it; 
that is, not incompatible, perhaps, in any one detail 
of design with proximate laws, such as those of me- 
chanics or chemistry, but yet leading to remote issues more 
-or less inconsistent with the harmony and intentions of 
the machine of nature at large, even as we half blindl 
and imperfectly are able to interpret it? But as the Gree 
of old, who wrongly approached the oracle, obtained no 
response but a dubious and misleading one, so the attempt 
thus to question nature for hints and guidance, as to how 
we shall at once obey and control her to the fulfilment of 
our own wants and desires, must be made wisely, in a 
broad and really philosophic spirit, if at all. 

There is a silly way in which half-instructed men of the 
inventive stamp look to nature for guidance that never can 
lead to any results but error and misguidance. A man of 
this sort, full of not very clear notions as to the defective- 
ness of our actual methods of ship propulsion, for example, 
sees the sportive facility with which the salmon darts 
across the eddying pool, or breasts the rapid against which 
paddle or screw alike prove impotent. He makes no 
attempt patiently to analyse the abstract mechanical 
conditions brought into play in each instance ; probably 
has no notion that such is possible, still less that such is the 
only road by which any suggestion of improvement for his 
screw or paddle can be attained from the salmon’s powerful 
movements ; but he jumps to the issue at once—“ see,” he 
‘says, “what nature does by the wonderful structure of the 
fish’s fins and tail!” I shall follow her, and shall construct 
a propeller that, upon a great scale, shall exactly imitate 
the powerful and flexible tail of the salmon. If I can do 
this, and adapt it to the stern of my ship, and to the steam 
power within, what shall I not accomplish? And so he 
sets to work, with condyles and joints, with whalebone 
ribs.and leather integuments, and ends we need not say 
how. Or he is one of that curious type of headpiece, who is 
bitten with sronautics and flying. ‘The balloon is: to 
counterpoise gravity; and as to motion, he sees the bird 
“ rejoicing on its wings,” and an elaborate clanjamphery 
of lancewood poles and vulcanised india-rubber me air- 
tubes is constructed in professed imitation of nature. 
These are imitations of nature in her outside and in her 
results, not in the reality and power of her inward laws, 
by which her results arise; so far as they are even that, 
for nearly all such things are mere simulacra—fragments 
of Frankensteins, the phantasmata of the lunatic asylum 
abroad in hard reality in the world. 

But there is another and a widely different questioning 

ef nature, often neglected, yet always important: when 
our projects deal with powers operative upon a broad 
scale. 
Broad ranges of forest-clad hills, whose bosoms are rich 
in mineral wealth, iron, it may be, present the fairest 
prospect of immediate wealth to those who shall hew down 
the forest, turn it into charcoal, and turn by it the ore into 
metal. The questions are not asked, Why has nature 
clothed these hills with feathery woods and left the fertile 
plain below comparatively bare for culture? What con- 
sequences may be involved if, by denuding these vast 
hill-sides, we destroy some hidden balance that she has 
established ? Why are the woods there but to be cut, and 
wrought, and burnt, to be sure, replies the man of mere 
eyesight, and of no philosophic insight. Just as Brindley, 
when asked what was the use of rivers, said they were 
intended to supply water to navigable canals. He might 
as sensibly have said that the destined use of the Polar ice 
is to fill our ice-houses and supply ice-creams.. The obvious 
work proceeds, the forests are cleared, and-for a long time 
—two or three generations, perhaps—nature utters no re- 
monstrance, hints nothing of her sovereign will and divine 
order. But-at- length the climate of the fertile plain is 
found by the posterity of the men who enriched themselves 
by the destruction of the forests, to have changed in many 
evil ways ; hailstorms, before unknown, destroy the crops; 
protracted droughts vex the cultivation ;' the winters are 
more severe. The streams and rivers are subject to 
violent floods ; those that once ran in unencumbered beds 
now flow embanked in channels above the level of the 
plain, or spread ‘from their silt-encumbered beds ‘in reedy 
and pestilent marshes over land that once bore corn and 
wine. 

And now, too late, nature is questioned as to her inten- 
tions ; and some competent man: says, “ You owe this all 
to your own short-sightedness. You cut down the hill 





forests, which nature intended to be as a sponge, and 
covering, ‘and ee fountain, and behold the results ! 
Be better and more far-sighted philosophers in future, 
before you venture to meddle laxgaly with the machine of 
nature.” All this has actually happened, and with results 
upon a scale to engender i ial and other commissions 
in France, in parts of Germany, and in peatly all Italy. 

To apply our remarks, we cannot yet feel persuaded 
that this latter mode of questioning the intentions of 
nature has been very fully attempted. with respect to such 
matters as now press upon the attention of all in this 
thickly-inhabited island. What are we to do with our 
polluted rivers? Where are we to look for clean and 
wholesome water to drink? What are we to do with the 
enormous sewage of our thick-set and ever growing towns 
and cities ? 

It would be futile to enlarge upon the instant and vital 
importance to us all of these and the like questions. Ages 
ago our strips of forest have been cleared away, for- 
tunately, thanks to our insular and other climatal con- 
ditions—without those disastrous effects that continental 
and vaster regions have experienced from the same. 
Commons and wastes, plentiful but a noe: | ago, have 
disappeared ; cultivation has topped almost all our lower 
ranges of hills ; nearly the whole island south of Forth and 
Clyde has become as one vast garden bed; and notwith- 
standing the depletion of continued emigration, we are 
filling up at a pace that sometimes shocks imagination 
with the choking sense of the jostling of populations that 
seem destined a century or, two hence to make the whole 
land of England but a chequer of contiguous towns, We 
hear continually one formula after another enunciating 
the sublimed wisdom of sanitary. engineering. Yet none 
seem to ring like genuine metal, for all seem to leave out of 
view, or at least to leave unsolved, the question, Is this 
or that in accordance at all points with what nature has 
intended ; and if intended will’ be terribly and. rigidly 
absolute in compelling to be carried out at whatever 
painful or costly retracing of human steps in wrong direc- 
tions—with whatsoever penalties to health, to happiness, to 
life even, to those who may have had nought to say to the 
matter, but to take the consequences of the acts of. others. 
“The water to the rivers, the sewage to the land”—is one 
of these apothegms of sanitary wisdom. We do not ven- 
ture to say it is a false oracle, nor one even that may not 
possibly prove accordant ‘at all points and all remote issues 
with the laws of nature. Only we do not just yet see that 
it is so proven; and an uneasy feeling haunts one that 
it may not. be so, because nobody seems to be able to point 
out precisely the means and methods by which it can be 
carried out, either in accordance with the conditions of 
things around us as they are, or in accordance with any 
conceivable, that is practicable, alteration of those con- 
ditions. Another formula, which at the first blush seems 
to commend itself by its nearer accordance with what we 
see going on all over the world, declares—“The upper 
reaches of every river are to be preserved pure for the 
drink of the inhabitants ; the lower reaches are the natural 
receptacles and transporters of their offal and sewage.” 
But as soon as we try to test this under our actual con- 
ditions, all likeness to a principle begins to elude us, for 
as every river and every lateral stream that joins it, may be 
pursued up to a rill, or thfead of water from some tiny 
springs, or to be lost in some bit of damp ground, and as 
it is certain there will be men and houses, and may be 
cities full of men, up to the very sources everywhere, we 
arrive at but cloudy notions of where the boundary is to lie 
between the clean drinking water and the receptacle for 
sewage. 

Between these two examples, and beside them, there are 
many others, whose trumpets, however loud, all give a 
more or less uncertain sound ; but all whose utterances 
involve such propositions as these: We must have pure 
water if we are to have health; we must find this in 
the clouds whence it is drawn for us by our streams and 
rivers ; we must therefore make and then keep these 
pure—if wecan. But then to do this, even to the extent 
of the first great and obvious stage, we must stop all 
pollution of them 4 town or by house, or farm sewage. 
This we can only do by bodily intercepting all the material 
drainage guoad sewage (which means rainfall also, at the 
least in towns and cities) over every inhabited river basin 
in the island, 7.¢., over its whole surface. But, then, what 
is to become of our excreta and sewage? and the answer 
is, pour them back continually over the land, that they 
may fertilise this, and that they ‘may be in turn deodo- 
rised, defecated, and decomposed in the soil, and so 
become innocuous as regards the watery residua, that 
either by drainage or after evaporation and_as rain shall 
find their way once more into the common river channel. 

All this sounds clear and plausible enough; and we are 
not to be misunderstood as now saying that it is not all 

uite according to the Cosmos. Only as a test of this we 
should like these grave questions looked at from a rather 
broader and more philosophic field of view than that of 
sanitary and agricultural science (or what sometimes passes 
for on) alone. We should ask for more light than even 
that small illumination which still remains to be desired, 
= the merely practical parts of the inquiry, such as, 

) 


w is all this gigantic mass of ever growing sewage from | 
| food and blessing to us again... ) then is the so-called 


five and twenty millions of people to be for ever spread out 
over the land, and at what cost? In one word, we should 
wish to bring all such projects to be tested by appulse with 
such knowledge as we have of the food-producing and 
scavenging machinery of the world, such as it is in play 
where its regimen has not been violently and artificially 


disturbed. To describe even crudely what these are would | 


be to sketch all nature; to show wheel by wheel—the 
wondrous and complicated machinery by which the balance 
of the food and numbers of the animal and vegetable 
kingdoms of our world are sustained, and thence to deduce 
what interferences.and to what extent, we may make with 


fragments of this organon under special or artificial con- | 


ditions of our own making, and yet not meet the sooner or 


later sure consequences of transgressing natural laws. | 
| For example, to pass by all the marvellous and yet almost 


unseen scavenging work that is in perpetual action through 





insect and reptile cy, and the appetites of animal life 
over all the fand ox globe, om scarcely come to 
any other conclusion than that the rivers and fades are 
and were intended by nature to be the sewers of the world. 
By them all things seek the sea, the mass of whose waters 
is vast, and as it were infinite in comparison with all the 
impurity that life upon our earth can pour into it, and 
whose chemical constitution is designed to promote the 
— return back to volatile or liquid inorganic 
elements of whatever is decomposable that reaches it of 
dead but once organised matter. 

But nothing is to be lost, natura nec deficit nec abundat. 
In the rivers as well as in the great deep things innumer- 
able, both small and great, are provided to meet whatever 
comes down these mighty cloace—to feed upon these, and 
while revelling in the enjoyments of their own peculiar lives 
—to labour as the scavengers of the waters—and to convert 
ultimately all that may be to our senses foul and un- 
wholesome, into their own flesh—as food for each other— 
and in the end again for man himself. 

Did space permit, and were we naturalists enough, it 
would be a theme of high interest to trace step by step, 
how (not _— back further in the grand cycle) the slime 
and organised debris of every river—and even that minute 
percentage of “organic matter” which the chemist alone 
detects in its waters when they reach the sea, pass from 
the bodies of microscopic beings into those of swarming 
multitudes of minute moluscs and crustaceans; these 
again, as food for other larger ones—some of these as the 
oyster, &c., directly into food for man ; others, and by far 
the larger proportion into food for fish; and in them 
ultimately for man. All these are littoral creatures—out- 
side soundings they become rare, or are not found ex- 
cept as migratory shoals, or mighty solitary predaceous 
monsters, the potent scavengers of the great ocean. 

Where they all abound, and congregate as an exhaustless 
treasury of food-wealth to the fisherman, is either at the 

t river estuaries, or along those coasts and in those 
inlets and bays where tidal stream or sea current carries 
the river spoils of the land along. 

Now, if this or anything like it be the Cosmos, let us asa 
preliminary way of inquiring whether our view be philo- 
sophically correct or not—i.e., capable of being carried out 
into practice upon a grand scale, and without any bad 
consequences—ask what effects, if any, we shall produce 
upon this fish-wealth return of our shores, if we were 
able fully to intercept all sewage, all material tending to 
putrefaction—keep it out of the rivers, and spread it ove: 
the land ? 

Is it true, or is it not, that we cannot draw our revenues 
from nature, in meal and malt both? that if we will 
spread the food intended for our fish and other sea trea- 
sures—as manure upon the land—we may increase our 
crops, and through these our flesh-meat—but will the time 
come when fish will not alone cease to be the abundant and 
cheap food for the poorer table, but may cease to form the 
first course at the luxurious tables of the rich? We do 
not say that it-is or will necessarily be So, although we 
think reason points more or less in this direction. But we 
ask to have it proved that it cannot be so, before we can 
accept as true to nature—that is practicable and pru- 
dent, the doctrine that the pollution of our rivers must be 
prevented—and that all that is foul now going into them 
should be diverted upon the land. And this leads to 
some other questions of natural balance that are quite as 
important, if not even more immediately so, and that as 
yet appear to have received scant attention from the advo- 
cates of liquid manuring upon the gigantic scale, 

We shall not stop to ask that it s be demonstrated 
that this island of ours—even suppose practicable distance 
for profitable distribution of sewage from more or less 
great centres of population out of the question—affords 
land enough and to spare, to enable all the filth and 
rain supplied’ water of all our’ towns with the grow- 
ing increments of all these to be spread over it con- 
tinually all the year round, and for evermore hereafter, 
without getting saturated or becoming a putrid quagmire. 
Probably the answer to this, vague as it must be for want 
of adequately known conditions, might be to prove arith- 
metically, that the whole sewage of England and Scotland 
for the next thousand years with all its watery or other 
adjuncts, would be to the surface and absorbent powers of 
the land, but as a drop in the bucket. 

Nor shall we ask to have it proved that the absorbent 
and defecative power of all the soil of England is alike—or 
any average, even approximately known, or that any given 
square mile of land that has been drenched with sewage 
for a century or more, shall as great a swallowing 
power for sewage, and defecating power for its: putridity, 
and fixing power for its noxious gases, as at the beginning. 
But we ask the sanitary engineer, before he calls upon us 
to admit his principles of universally clean rivers at the 
expense of universal land distribution of sewage, to prove 
to us that he is not about to make such en interference 
with the intended course of nature that we shall be certain 
she shall not avenge herself upon us or upon our children. 

If rivers be the natural sewers of the world—then are they 
intended to be, if need be, polluted; (. . . and if not, why 
has the machinery been provided by which they can and 
do destroy their own pollutions, and return them in life and 


pollution essential to the regimen of nature in the rivers, 
and we are entitled philosophically to call upon the sani- 
tary engineer to prove to us, in addition to what we have 
already demanded, that his forcible interference here, with 
and contrary to nature, will not be avenged. 

To prove to us, in a word, that though nature may 
double her yield in crops, in obedience to sewage stimu- 
lants upon the land, and that with doubled crops twice 
or more the yield of animal life may be returned to us as 
meat, that all this is cosmical, for if not, vengeance lies 
hid, perhaps, in the waving rye grass and yellow corn ; or, 
in the animals’ carcases that may have fed off these, or in 
some other more hidden and subtle way. 

Certain it is that whole trains of hideous diseases 
become daily more traceable to the minutest and lowest 
forms of vegetable and animal life, passing as entophytes 
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or entozoa, from one phase of living existence to another 
and from the living body or the dead carcase of one 
animal to that of another; that these are propagated 
most in the most foul-feeding animals ; and most in those 
laces where these are in circumstances to feed most 
loully, as the hogs and fowls in India; and that whole 
tribes of entozoa are introduced into the flesh of animals 
we feed upon daily, where these are exposed to drink 
water in certain states and containing certain organisms, 
is now all assuredly ascertained. 

Tape-worm, for example, is an endemic curse to the 

i in certain regions of the Cote d’Or, in France. It 
ae n narrowly there inquired into, and traced to entozoa 
in mutton, which have been traced to the fact of the shee 
drinking water, apparently clear and good, but proved, 
under the microscope, to contain some very low forms of 
animalcule life ; and this particular sort of water, with its 
nearly invisible greenish mbhabitants, has been traced to 
flow from or have connection with heaps of manure used 
in the vineyards, and torrified under the aes 
sun. Is it so certain that no like trains of phenomena 
may follow upon grazing or feeding on the crops of land, 
saturated or not, with foecal matter, and every foulness that 
the health and the diseases of every city must pour forth? 
We do not say it is so, but again we demand of the 
sanitary advisers, before we act, to prove to us that it is 
not so. 

We might enlarge much and not inappropriately upon 
this last portion of the subject of this article, but space 
forbids. e have said enough to show, we think, that the 
civil engineer in Europe must now be something more 
than a “ practical man,” or even one of formule and figures 
—he must be a natural philosopher in its large and best 
sense, with a clear and panoramic view not only of natural 
forces, their natures and balances, but of the machine of 
nature itself, working as and viewed as a harmonious 
whole. The time has certainly not come for dogmatising 
upon these vast problems that the dense fw ulations of the 
older nations of the world have evoked; but as we look 
back deep into time, and into their industrial and social 
history as left by the crumbling monuments of some of the 
oldest nations of which we know anything, such as the 
Cingalese, and earlier peoples of India, where — 
once existed in centres as dense and thick set, if not more 
so, than with ourselves, we seem driven very much to 
the conclusion that their sanitary measures should be the 
example for our own—that our drinking water should 
come from surface gathering into bunded tanks, and that 
we should leave our rivers to be the great cloace of the 
land. It does not follow, if this be so, that we may not 
with every advantage make partial diversions of our 
sewage (as by the London drainage), and choose the best 
and safest positions where we shall cause to debouche into our 
rivers the sewage of our great seats of concentrated popu- 
lation; nor that we should not prevent all such river pol- 
lution as is produced by pouring in the refuse of manufac- 
tories, dye stuffs, gas liquors, chemical educts, and the 
like. 


One‘thing is clear, we cannot have with any certainty 
pure water at all, either from bunded reservoirs or from 
the upper forks of rivers, if the whole agricultural surface 
of our island, or even a large portion of it, is to have its 
area dedicated to be the national cesspool by sewage dis- 
tribution. We must reserve enough gathering ground free 
from such manuring, or from any manuring that the land 
cannot superabundantly dispose of by defecation, as shall 
give us as much pure water as we need for drink. 





LIMES AND CEMENTS. 
No. L 


A snort time since we gave the results of a series of experi- 
ments on the strength of Portland cement, made by Mr. Grant, 
C.E., and we now proposé to lay before our readers additional 
particulars concerning the materials composing the different 
kinds of hydraulic limes and cements. 

Of all the authors who have investigated the properties of 
calcareous mortars and cements from time immemorial to the 
present day, our countryman, Smeaton, appears to have the 
greatest merit, for, although he found no new cement himself, he 
was the first who discovered, in or after the year 1756, that the 
real cause of the water-setting properties of limes and cements 
consisted in a combination of clay with carbonate of lime. In 
consequence of having ascertained, by a very simple sort of 
chemical analysis, that there was a proportion of the former ingre- 
dient in all the natural limestones, which, on being calcined, 
developed that highly important quality without which walls 
exposed to the action of water go to pieces, and those exposed 
to air and weather only, are comparatively of inferior strength. 
By this memorable discovery Smeaton joverset the prejudices 
of more than two thousand years adopted by all former writers, 
from Vitruvius, in the time of ancient Rome, to Belidor, in 
France, and Semple in this country, who all agreed in maintain- 
ing that the superiority of lime consisted in the hardness and 
whiteness of the stone, the former of which may or may not be 
accompanied by water-setting, or powerfully cementing properties 
and the latter of which is absolutely incompatible with them. 
The principle thus laid down by Smeaton, the truth of which has 
been since admitted by the most enlightened chemists and engi- 
neers in Europe, was the basis of the attempts made by Dr. John 
at Berlin, and by M. Vicat in France, to form an artificial 
hydraulic lime in 1818, and of Major-Gen. Sir W. Pasley, R.E., at 
Chatham, in 1826. The natural cements of England are most 
improperly and absurdly called Roman cement and Portland 
cement, neither names having the most remote connection with 
the locality or nature of the article. The discovery of their pro- 
perties and use is as much a modern discovery as the steam 
engine, and of more recent date ; and the Portland and Roman 
cement now in the market possesses an infinite superiority over 
all other hydraulic mortars, not excepting puzzolana, which, in 
combination with lime, formed the strongest cement that the 
Romans were acquainted with. 

English cements are now prepared for use by a great number 

manufacturers, some of whom may be depended upon as 
never offering inferior qualities for sale, and any person applying to 
them will be sure to get the genuine article; but in public depart- 
ments it is so common to advertise for tenders for building 
materials, and to accept the lowest, that it tempts unprincipled 
men—who obtain such contracts by offering to supply the ma- 
terials at a lower price than would compensate the fair dealer— 
to endeavour to pass off not merely an inferior, but an adulterated 
article, often upon the Government through their superintendents. 





The Board of Works have set this matter right 
ably rg by Mr. Grant on the drainage ams of London, and 
no dou 
Department and the others in due time. 

The pure limestones are those which consist entirely of car- 
bonate of lime, combined with carbonic acid gas or fixed air in 
the proportion of about five parts by weight of the former to 
four of the latter, and they are all white, such as pure chalk, 
and the Carrara marble used by sculptors, which is the purest 
limestone in nature. When a small piece of chalk or white 
marble is put into'a glass of muriatie or nitric acid diluted by 
about an equal quantity of water, the carbonic acid gas is ex- 
pelled violently with great effervescence and the lime is entirely 
dissolved in the liquor, which consequently retains its original 
colour and clearness. The same effect will be produced by these 
acids in their pure or concentrated state, but it is best to dilute 


em. 
When chalk or white marble is exposed to a strong red heat 


for a sufficient time, as in the process of being burned in a kiln, | 


the carbonic acid gas is’ driven off and the stone is converted 
into quicklime, in which state it will have lost about four-ninths 
of its weight; and if a fragment of it be now dropped into a glass 
of the diluted acids before mentioned, no effervescence will take 
place. The pure white chalk, which is the upper chalk of the 
geologists, is always found mixed with flints which are thrown 
aside in preparing it for the kilns; out occasionally there are small 

rtions of other silicious matter imbedded in the same chalk, 
which cannot be detected until after it is burned, and are then 
known by their not slacking. These pieces, technically termed 
“core,” which will not pass through the sieve when the lime is 
slacked for mortar, are thrown aside. Portions of pure chalk are 
also rejected as core if they do not slack easily. The cause of 
this species of core is simply the under burning of the stone in 
the kiln. The powder formed by the lime slacking with water is 
called hydrate ‘of lime, as it consists at first of a mixture of 
water and quicklime. One cubic foot of chalk lime, burned 
in pieces not: exceeding 44in. in diameter, weighs, on an 
average, 35 lb., and ig consequently the produce of 63 lb. of dry 
chalk. .One cubic foot of svlid chalk, such as is obtained near 
Chatham, weighs, when perfectly dry, about 90 Ib., but on break- 
ing it into small pieces for burning, a cubic foot measure will 
only contain about 631b, fair level measure.. When pounded dry, 
the burned lime, without being allowed to touch water will 
occupy less than a cubic foot in the state of quicklime powder, 
but when gradually slacked with the proper quantity of water, it 
will fill a space of: more than a cubic foot and a-half, and by the 
solidification of the water during this process, its weight will also 
have increased, but not in‘so great a proportion. Well-burned 
lime fresh from the kiln contains,no carbonic acid gas, and when 
first slacked it seems for the moment to be still free from it, or 
nearly so, but it begins to imbibe this gas immediately afterwards, 
which may be known by its effervescing in the diluted acids, and 
in process of time all slacked lime, whether mixed with sand or 
not, ap to recover the whole of the carbonic acid gas pre- 
viously driven off in the kiln. Hence the lime contained in old 
mortar is reconverted into its original chemical state of carbonate 
of lime. Accordingly it can be found by putting a piece of old 
mortar into a glass’of diluted muriatic acid, that the lime 
disolves with effervescence, leaving the sand at the bottom, and 
also by burning a piece of old mortar in a brisk fire for three 
or four hours the: lime contained im it is evidently reconverted 
into quicklime, for, on adding water, the stuff will slack as though 
it came fresh from the kiln. ; This re-burned lime and sand will 
re-mix and make an -excellent mortar as good as when first 
used, perhaps fifty years previously. A chemical examination 
of the stones which furnish the different limes show that the 
pure calcareous rocks, or such as contain only from one to six 
per cent. of silex, alumina, magnesia, iron, &c., either burned 
separately or in combination, give rich limes on being calcined. 
The limestones containing insoluble silica in the state of sand, 
magnesia, the oxides of iron, and of manganese, in various per- 
spective proportions, but limited to between 15 to 30 per cent. 
of the whole mass, yield poor limes. The limestones containing 
alumina, magnesia, and traces of the oxides of iron and 
silica in combination with manganese in various respec- 
tive proportions, but within the limits of from 8 to 12 per 
cent. of the whole mass, yield moderately hydraulic limes. 
When the above ingredients are present in the proportion of 
from 15 to 18 per cent., but thersilex in its soluble form always 
predominating, the limestones yield an hydraulic lime. When 
the limestones contain more than 20 and up to 30 per cent. of 
the above in ients, but with the soluble silica in the propor- 
tions of at least one-half of them, the limestones yield emi- 
nently hydraulic limes. The experiments upon which these 
conclusions aré based appear to show that limes owe their 
hydraulicity or power of setting under water to the presence of 


a certain quantity of clay, and sometimes, but rarely, to that of | 


acertain quantity of pure soluble silica, It is supposed that 
during the calcination silicates of lime and alumina are formed, 
with an excess of lime; these in slacking absorb a quantity of 


water, and solidify in combining therewith, and the double salt | 
being insoluble in water, the compound remains therein without } 


decomposing; or, at least, it only yields the small proportion of 
lime which might have existed in excess in their combination. 


his system will be followed by the Royal Engineer | 


| 
| 





It is impossible to say whether there exist any definite propor- | 


tions, either of silica alone, of silica and alumina, of silica or 
magnesia, &c., which are capable, when mixed with the same 
quantity of pure lime, of producing hydraulic limes of similar 
qualities. Indeed, the whole of this branch of chemistry, not- 
withstanding the discoveries of late years, is still very little 
understood. The action of the oxide of iron, for instance, quite 
escapes the attempts made to include it within any chemical 
law. Bertier found that a mixture of four parts of chalk with 
one part of ochre, containing 0°07 parts of oxide of iron, gave a 
very bad lime, one incapable of hardening under water. We 
know that the Sheppy stone contains 0°086 of the same oxide, 
and the Boulogne cement stone contains as much as 0°15; both 
of these, as is well-known to the profession, set under water, 
not only with rapidity, but with a great degree of hardness. 
Treussart burned a mixture of chalk and iron ‘filings, of chalk 
with the black and the brown oxides of iron at different degrees 
of calcination, and of chalk and steel filings, but he only ob- 
tained rich limes, without any degree of hydraulicity. Smeaton, 
however, had before obtained different results, for he states that 
“minion,” a calcined iron ore, obtained from the outside of the 
nodules of the stone after the first roasting, communicated in a 
very great degree the power of setting under water to rich 
limes. He adds in a note that the minion is supposed by Mr. 
Mitchell to be what falls from the outside of the ironstone, and 
therefore containing more clay. The action of magnesia seems 
also involved in the same obscurity. M. Paraudier tried some 
experiments in which he mixed chalk with pure magnesia, but 
he only obtained very feeble hydraulic limes. Dumas states 
positively that if more than 10 per cent. of magnesia be present 
the limes begin to become poor, and with 25 per cent. they 
become decidedly poor. Berthier gives an analysis of the lime 
obtained from a mixture of the stone of Villa Franche, near 





by the tests 8° Paris, with dissolved silies in the proportion of five of the stone 


to one of silica, in which mixture the lime appeats i 
of a carbonate to the amount of °609. a a 
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The lime thus obtained became much harder under water than 
any even of the natural hydraulic limes. Again, when the 


magnesian limestones found nearer Paris: are mixed with one- 
fifth of the bulk of soluble silicious matter, they yield a lime 
still more energetic in its hydraulic properties than that above 
described, although the carbonate of magnesia is present in the 
proportion of 23 per cent. 

Vicat gives the following analyses of this kind of limestone, 
which were found to contain respectively before burning, as 
follows :—Clay, 4°00 and 5°50; carbonate of. lime, 42°50 and 
52°00; carbonate of. magnesia, 53°50 and 42°50; these stones 
yielded lime possessing the hydraulic character in an eminent 
degree. Paraudier states that a stone composed of fifty-eight 
parts of carbonate of lime, eleven clay, and thirty-one of earbo- 
nate of magnesia, yields a very excellent hydraulic lime. One 
law is certain, however, that no limestones are able to produce, 
in a commercially valuable form, hydraulic limes unless silica be 
present in combination with alumina, All experiments, both 
analytical and synthetical, show that in the proportions cited 
the silicate of alumina is capable of communicating the different 

ualities mentioned before, It may be regarded practically as 
the most efficient agent in producing the power of setting under 
water; and as being the one whose presence should be most 
sought for and supplied if wanting, whenever it is desired to 
obtain limes of that description. Berthier gives the following 
mode of analysis so as to ascertain whether a stone be or-be not. 
fit to be'burned for the purpose of obtaining an hydraulic lime, 
viz. :—“ The stone should be powdered and passed through a 
silk sieve; ten grammes.of this dust are to be put into a capsule, 
and by degrees diluted muriatic acid is to be poured upon it, 
stirring it up continually with a glass or wooden rod; when the 
effervescence ceases no more acid is to be added. The dissolu- 
tion is then to be evaporated by a gentle heat until it is reduced 
to a state of paste, itis then to be mixed with half a litre o 
water and filtered; the clay will remain upon: the filter. This 
substance is to be dried and weighed, the desiccation being made- 
as perfect as possible. Lime water is then to be added tothe 
remaining solution as long as any precipitation takes place from 
it. This precipitate must be collected as quickly as possible 
upon a filter; it is then to be desiccated and weighed. — It is. 
magnesia often combined with iron and manganese.” For all 
practical purposes the above mode of analysis is sufficiently aecu- 
rate to indicate all the details necessary to be known. The blue 
lias limestones are considered ‘to make'the strongest hydraulic 
limes of this country, and are found on opposite sides of ‘the 
Bristol Channel, near Watchet in Somersetshire, and Aberthaw 
in Glamorganshire, also at. Lyme Regis in Dorsetshire. The 
first of these, mixed with puzzolana, was used by Smeaton in 
building the Eddystone Lighthouse. The Dorking or Merstham 
lime, and the Halling lime, so termed from a village on the left. 
bank of the Medway, above Rochester, but which is also” found 
near Burham, on the opposite side of the same river, though not. 
possessing such strong hydraulic properties, are also much es- 
teemed; and these two limes, the former of which is considered 
rather the best, are more used in London than the blue lias ; 
probably from the great proximity of the quarries, and because 
very little land carriage is required for either. 

All the water limestones are of a bluish grey or brown colour, 
which is communicated to them by the oxide of iron. They 
are usually termed stone lime by the builders to distinguish 
them from common chalk lime, but so far improperly, that the 
Dorking limestone is not much harder than the chalk, and the 
Halling limestone is actually a chalk and not harder than the 
pure chalk of the same neighbourhood, from which it is only dis- 
tinguished in appearance by being a little darker. In fact all 
the coloured chalks found in various parts.of England, commonly 
termed grey chalks, which are the lower chalks of the geologists 
and generally free from flints, are possessed of hydraulic pro- 
perties more or less powerful. 

Experiments have proved that one cubic foot of Halling lime 
weighed rather more when fresh from the kilns, and by the same 
gradual addition of water that it dilated nearly to the same 
increased bulk in the state of slacked lime powder, but when 
worked up into mortar not too soon for use, that it would not 
bear quite so large a proportion of sand as the common chalk 
lime had done. This last fact proves that the opinion so preva- 
lent in London amongst the contractors, which is that the 
Dorking and Halling limes, as being stronger limes, will, when made 
into mortar, bear more sand than common chalk, lime is wrong. 
We were induced to examine the principle upon which they found 
this opinion, which on consideration appears to us to be 
erroneous, because these two limes are undoubtedly in an inter- 
mediate state between pure lime, which is the weakest, and the 
water cements, which are the strongest of all calcareous cements. 
Every person at all conversant with this subject will acknow- 
ledge that the proportion of sand which will make good mortar 
with chalk lime would entirely ruin cement, which can scarcely 
bear more than one-third of that quantity. Hence it follows 
that the hydraulic limes ought not to admit of so much sand as 
chalk, but that they will bear more than cement without being 
injured. Accordingly we know that three cubic feet of sand to 
one of Dorking or of Halling lime, will be a good proportion for 
making mortar with materials which approach very nearly to 
those of porcelain in their nature. 





INSTITUTION OF MECHANICAL ENGINEERS. 


THE general ting of the bers of this institution was held 
on Thursday, the 15th instant, in the Lecture Theatre of the Mid- 
land Institute, Birmingham; Sampson Lloyd, Esq., vice-president, 
in the chair. 

The Secretary (Mr. W. P. Marshall), having read the minutes of 
the previous meeti a large number of new members. were 
elected, and the officers of the institution were nominated by the 
meeting for the next annual election. 

The first paper read was ‘‘On Seller’s Self-Adjusting Injector, 
and other improvements on Giffard’s Injector,” by Mr. John 
Rob , of hest In the original Giffard’s injector, for 
the supply of water to steam boilers by a combined jet of water 
and steam, the area of the annular opening through which the 
water is supplied to the jet requires frequent adjustment by hand, 
by raising or depressing the conical water nozzle by means of a 
screwed handle, in order to obtain the maximum delivery of water 
with each particular pressure of steam, when frequent variation of 

ressure oceurs; but the improved injector invented by Mr. Wil- 

Sellers, of Philadelphia, is rendered self-adjusting in this 
respect, the water nozzle being constructed with a piston at its 
upper and larger extremity, which works in the external overflow 
chamber, and forms the se tion between the water chamber 
and the overflow chamber of the injector. By this arrangement, 
whenever the water supply is in excess, the superabundance 
escaping into the overflow chamber below the piston raises the 
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piston, and thereby diminishes the annular water orifice; and 
whenever the quantity of steam in the jet is increased by the boiler 
pressure rising, the increased velocity of the jet carries with it 
some of the water from the overflow chamber, producing a partial 
vacuum under the piston, whereby wad pe os is depressed and the 
water orifice is enlarged to the required extent for supplying the 
exact proportion of water corresponding with the increased supply 
of steam. As there is no open overflow pipe in this injector, and 
the overflow chamber is entirely closed, the combined jet entering 
the receiving nozzle that leads to the boiler is not impeded in its 
progress by drawing in any air along with it; and no overflow can 
take place after the injector is once started. For starting the 
instrument to work, a waste cock is opened just beyond the re- 
ceiving nozzle, when the steam and water are first turned on; and 
as soon as the combined jet is established the cock is closed by 
hand, and the jet then continues to into the boiler without 
intermission, as long as the supply of steam is kept up, in conse- 
quence of the self-adjusting action of the water nozzle, whatever 
variation may take p in the pressure. An arrangement has 
also been contrived at the writer’s works for rendering the injector 


auditory which he was glad to see had assembled to hear Mr. 
Ansell’s lucid oxalenstions, and to witness the very interesting 
experiments by which those explanations would be illustrated. 
Reta: ing, however, as to the subject immediately under con- 
sideration, ‘* preventible accidents in mines,” it must be admitted 
that the great panacea for effecting the avoidance of a large pro- 
portion of such accidents was ventilation. Death from the explo- 
sion of fire-damp, or from the subsequent inhalation of choke- 
damp, would not occur at all if the ventilation of mines were made 
perfect. If the composition of the air circulating throughout the 
various passages of a coal pit, which passages were usually cut in 
such a way as to give the pit the appearance, on a small scale, of 
a town in which the streets were rectangularly arranged—if the 
air circulating through those passages could at all times be made 
to approach in purity to that which circulated on the bank or 
surface—such a calamity as that which had occurred on Thursday 
last would be simply an impossibility. No doubt the problem, 
“How best to ventilate mines effectually ?” was a difficult one to 
solve, and it certainly had not as yet approached a solution. It 
was one which might well engage the attention of bers of such 
ieties as their own, and it would be better if Government were 








self-acting in starting, so as to avoid the necessity of g and 
«closing the waste cock by hand in starting the instrument to work. 
For this purpose the waste orifice is fitted with a small valve, 
fixed on the spindle of the foot-valve that opens into the boiler ; 
and as soon as the foot-valve is opened by the jet becoming esta- 
blished, it causes the smaller valve to close the waste aperture, 
whereby the escape through the waste pipe is stopped. As a 
simple means of raising the supply water from a tank below the 
level of the injector by the action of the instrument itself, the 
conical spindle *by which the aperture of the steam nozzle is closed 
has been made hollow by Mr. Sellers, having a small hole drilled 
through its centre, so that when the steam valve is slightly opened 
for starting the injector, a small jet of steam issues at a high 
velocity from this hole, which is more effectual in exhausting the 
air from the water chamber of the instrument, and producing the 
vacuum necessary to raise the es pw d water, than the same quan- 
tity of steam would be if it issued at a lower velocity through the 
larger orifice of the steam nozzle. The result of the several im- 
provements in the injectors since their first introduction has been 
a remarkable increase in the delivery of water at the same pressure 
of steam. 

The next paper was a ‘‘ Description of a Curvilinear Shaping 
Machine,” by Mr. Francis W. Webb, of Bolton ; which has been 
designed by the writer for the purpose of shaping the curved inner 
face rim of locomotive wheels Raves the spokes, so as to finish 
all portions of the rim toa true circle from the centre of the wheel, and 
leave the inner face of the rim el throughout the tunnel outer 
face on which the tyre is bedded. The wheel to be shaped is fixed 
on a revolving table on the bed of the machine, with the rim im- 
mediately under the vertical shaping tool; and the tool is carried in 
the extremity of a bent lever on a centre, coinciding with the centre 
of the arc to which the inner face of the rim is required to be shaped. 
The tail end of the lever has a slot, in which works a crank pin fixed 
in a vertical drawing disc; and by the revolution of the disc the 
cutting tool is made to describe the required vertical arc, while the 
rim of the wheel is made to rotate horizontally beneath the tool 
by a ratchet motion. On arriving at the junction of the rim with 
the spoke of the wheel, the rotation of the wheel is stopped by dis- 
connecting the ratchet motion; and by means of a worm-wheel the 
tool is turned gradually round by hand through a quarter circle, 
thereby rounding out the corner where the spoke joins the rim. 
The object of shaping the inner face of the rim to a correct curve in 
this way has been to bring the wheels into correct balance, without 
increasing the cost of production ; and the working of three of these 
machines at Crewe during the past twelve months has shown that 
a considerable saving is effected both in time and wages by this 
amethod of finishing, as compared with the old plan of chipping and 


filing. 

! was ‘“‘On an Improved Tool and Holder for 
Turning and P ning,” by Mr. W. Ford Smith, of Manchester. 
In this toolholder the cutting edge or toll is separate from the 
holder, and is formed of a piece of round steel, ground to the proper 
angle and fixed at the proper inclination in the toolholder ; instead 
of the cutting edge po shank of the tool being forged solid in a 
single piece, as in the ordinary tools, the round cutter is held by 
a set-screw in a socket at the extremity of the toolholder, and 
is equally inclined both to the end and the side of the 
holder, so as,to form the proper angle with the surfaces either at 
right angles or parallel to the shank of the toolholder. The 
holder itself is of steel, nearly corresponding in size and 
shape to the shank of the ordinary tools; and it is held in 
the slide rest of a lathe or planing machine in the same manner as 
an ordinary tool. The cutters, being made simply of round steel, 
are cut cold from a bar of steel rolled to the proper diameter, 
without requiring any forging into shape to prepare them for use; 
and when the cutting edge becomes blunted in work the blunt 
cutter is taken out of the holder and replaced by a fresh one, 
without the holder having to be removed from its position in the 
slide rest of the machine. The end of the cutter is the only sur- 
face that requires grinding for sharpening the cutting edge; and a 
number of the cutters are ground simultaneously by the mecha- 
nical system of grinding, being held against the face of the grind- 
stone in a slide rest, traversing across the face of the stone, and 
adjusted to the required angle for grinding the cutting edge to the 
proper inclination, as given by a gauge constructed for the purpose. 
Each machine being supplied with the number of cutters required 
for a day’s work there is never any necessity for a machine to 
stand idle while the tool is being sharpened; and a large stock of 
cutters can be kept constantly in readiness without involving any 
serious outlay. The toolholders are made both right-handed and 
left-handed; and the same simple form is equally applicable with- 
out any alteration, not only tor all lathe-surfacing and turning 
operations, but also for planing flat surfaces, and for down-cutting 
and angling in shaping machines. The round shape of the cutter 
has the advantage that the finished surface produced by the tool is 
remarkably smooth, even in taking a very deep cut; and the 
quality of the work is superior to that done by the ordinary 
triangular-pointed tool taking the same depth of cut. The result 
of working with the improved tools and holders has been found to 
be that an important saving is e“ected in the current expenses of 
an engineering shop in the cost of the work and expense of tools. 
A number of specimens were exhibited of the improved tool- 
holders and the round cutters, with samples of the work produced 
by them. 

It was announced that the annual meeting of the institution for 
next year was proposed to be held in Paris, in the early part of 
the summer, on the occasion of the International Exhibition. 

The meeting then terminated. 





LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


_ AN ordinary monthly meeting of members of the London Asso- 
ciation of Foremen Engineers Society took place on Saturday, 
November 3rd, at its rooms in Doctors’ Commons, City. More 
than usual interest had been excited on this oceasion by the 
announcements previously made that Mr. J. Newton, President 
of the Association, and Mr. George F. Ansell, of her Majesty’s 
Mint, would read papers on ‘‘ Mining Accidents, and the Means of 
Preventing them;” and, accordingly, when at eight p.m., Mr. 
Newton took the chair, the assembly room was densely thronged. 
After the routine business had been disposed of, and several new 
members—among them Mr. Smith, manager for Messrs. Moreland’s, 
Old-street—were duly elected, 

The chairman proceeded to say that his friend, Mr. Ansell, who 
had so kindly consented to come among them that night, was 
much more able to deal with the subject of mines, and mining 
economy, than himself, and it would be simply presumptuous for 
him to stand long between that gentleman and the numerous 





to offer annually a prize, or prizes, for the best efforts made in 
that direction. Meantime, it was abundantly manifest that the 
poor miner had to perform exceptional duties under exceptional 
circumstances, and that the exceptions, and the rule too, were all 
to his disadvantage. His occupation at present was not only 
‘*hazardous,” but fraught with danger, and his life at best was 
worth little more than a few years’ purchase. 

This preface to his friend’s volume of scientific truths was, he 
was afraid, rather too long for the patience of his fellow members, 
and he would, therefore, hasten to conclude it. 

ere were among the bers of that , able, intelli- 
gent, and practical men, and he (the chairman) trusted they would 
join freely in the discussion, after Mr. Ansell’s expositions had 
ae made, and that such members of the press as might be 
present would take care to report at least an abstract of their pro- 
ceedings, for the advantage of the public, and the vital gain of 
colliers and miners. He ed now to introduce the lecturer of 
the evening, and to ask for him that kind attention which had 
been extended to his own rather crude and undigested remarks. 

Mr. Ansell, who was much applauded, now advanced to the 
lecture table, which presented the appearance of a bench in a 
chemist’s laboratory, and proceeded to say that, having been 
invited to lecture on the subject of his fire-damp indicator, he 
had sought to make that subject interesting by introducing as 
many practical details as might fairly be said to belong to it. He 
would remind the gentlemen present that the circumstances in 
coal pits were exceptional, for there was no room to spare, every 
yard having been gained by labour of an expensive kind. Want 
of space constituted the great source of danger, because it necessi- 
tated imperfect ventilation. Now, ventilation meant vigorous 
life, for all knew the difference between work performed in a 
confined space and that performed in a roomy workshop. In the 
pits this was more marked, for there was also found an atmosphere 
almost invariably at dew point—-that was, at its temperature — 
saturated with watery vapours, and beside that, it was surcharged 
with foreign gases, the products of respiration, as well as emana- 
tions from the coal seams. Now, if they would consider that in 
respiration carbonic acid was*given off, and that 6 per cent. of 
cniveaie acid was fatal to life, the necessity for its removal would 
be admitted; but, independently of that, there was the fact that 
the presence of carbonic acid involved the previous removal of 
oxygen, which was the supporter of life’s processes, for every 6 lb. 
— required 16 lb. of oxygen to convert them into carbonic 
acid, 

He had spent some hours in ill-ventilated pits, and could scarcely 
call to mind having experienced elsewhere such a depression of 
spirits and exhaustion of b bodily power as takes possession of one 
if breathing long in such an atmosphere. Some of these pits had 
been purposely prepared for his experiments, at great inconve- 
nience to the owners or managers, but from his experience he had 
become convinced of the necessity of improved ventilation. It 
might, indeed, be well worth the while of members of that asso- 
ciation to give their attention to the subject, for the present means 
of effecting it were very far from being perfect. The men did not 
like a draught but they did like an atmosphere which was moving 
slowly, so as to continuously sweep out the foul s, and yet 
not lessen their artificial lights, for light to the miner meant so 
much money gained per diem. Some plan, other than any at 
present adopted, well one day be devised by which the fouled 
air would be at once removed and fresh air be introduced. 
At such a period we should hear no more of explosions of fire- 
damp. Until such a plan had obtained, he was obliged to confess 
that the miner should be protected from himself, even as it were 
against his will. He would mention that in the pits draught does 
not give cold as it would do on the surface, because, although one 
perspired there very freely, no evaporation took place from the 
skin, because the surrounding air was already saturated with 
moisture, and it was this circumstance which caused such profuse 
perspiration to those who remained long in the galleries of a coal 
mine. The owners and managers, as a body, took great precau- 
tions against accidents of all sorts, yet there were some who, from 
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parsimony as well as from poverty, managed their collieries so, 


closely, as that they just avoided accidents for a time, but pre- 
sently came a crash, and then the whole body was blamed, as he 
(Mr. Ansell) considered unjustly. Without wishing to give offence 
to owners of other pits, he might say that the Hetton collieries, 
the Wigan collieries, those at Staveley, and the Oaks pits at 
Barnsley, were almost palaces of mines, In those pits, which he 
had recently visited, he had seen such mechanical appliances used, 
and such extreme care habitually taken, that accidents occurring 
therein must be considered as legitimate accidents. The men in 
almost all collieries, knowing danger to be their normal condition, 
seemed to get accustomed to such a state of things, and became, 
unless in exceptional cases (and in these cases the men were sure 


| to rise to high positions in the pits), careless, and, indeed, seemed 





to invite destruction. It might seem ungenerous on his part to 
say this of them, but they freely ran the risk of committing wilful 
murder on a large scale, and frequently, through their careless wil- 
fulness, sacrificed many lives for the gratification of enjoying a 
pipe of tobacco. Others, with the more reasonable excuse of ob- 
taining increased light, removed the safety-caps from their Davy 
lamps, and thus exposed themselves and others to t peril, He 
was free to admit that there was great apathy on the part of some 
coalowners as regarded the introduction of new inventions for 
saving life. It had been said by a very discreet man, and one who 
had devoted many years to the subject, that ‘‘ owners, engineers, 
and miners, must be educated before they will be induced to adopt 
scientific plans for the protection of life.” In his own experience 
he had met with owners who were opposed to improvement, and 
objected to his proposition for the indication of fire-damp. That 
he might not be thought to vertture upon this statement from 
thoughtlessness, he would remind his hearers of the apathy, if not 
neglect, with which the Davy lamp itself was, and still is, 
regarded. Many persons even now argued that it had caused 


| more deaths than it had saved lives, and that mines were better, 


| therefore 
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without it. It was necessary that he should briefly 
explain the principles of the Davy and Stephenson lamps, and the 
nature of their new form when both were combined, as in the 
lamp, now coming into general use in certain 


| districts. This lamp consisted of an oil-containing vessel, with a 


wick and a small bent wire for trimming it. The wick and its 
trimmer were enclosed in a wire gauze, which itself contained a 
glass chimney, surmounted by a perforated copper cap. The action 
of this lamp was dependent on the fact that flame cannot pass 


top of the chimney, and thence through the wire gauze. This 
lamp in his (Mr. Ansell’s) opinion, was not so useful for testing 
for fire-damp as the’ simple ‘‘ Davy,” because one had not the 
opportunity to witness the changes in the flame caused by the 
various mixtures of gas, but it was better for the miner, because 
it would go out if the atmosphere became explosive from the pre- 
sence of fire-damp. It was a better illuminator than the other, 
while, at the same time, it formed a double safety-lamp, by reason 
of the combination of the two forms. 

The Davy lamp gave less light, and was more liable to be extin- 
guished by accidental causes; but was far.preferable, in his 


opinion, as a test lamp for the presence of p. Still it was 
somewhat dangerous, for there were many instances of difficulty 
in ex i the flame of the gas when it within the 
gauze, and men have been obliged to bury the lamp in ashes or 


small coal, and thus exclude the atmosphere, before the mass of 
flame could be got rid of. A red-hot lamp was dangerous for two 
reasons—firstly, because the wire gauze was apt. to drop in, pieces; 
and, secondly, because particles of organic matter, or o dust, 
— be ignited against it, and so fire the explosive atmosphere 
outside. 

The Clanny lamp was used in some districts—indeed, it was 
curious to observe how fashion seemed to prevail even in such 
matters. This lamp was not a safe lamp. was recently in a 
coal pit with some other persons, and they all had Clanny lamps. 
The glass of one of the lamps cracked from top to bottom, as it 
was apt to do at all times, from the heat. No explosion occurred, 
but had the glass been under tension, and at the time of cracking 
sprung open, so as to leave a crack as wide only as a sheet of paper 
is thick, an explosion would, probably, have resulted. Besides 
this risk, the glasses seldom fitted well, and frequently very badly. 
The ‘‘ Clanny” was better in one sense, and that was in its emit- 
ting more light than that from either of the other lamps naimed. 
These explanations, coupled with the experiments shown, Mr. 
Ansell hoped would make the lamps tolerably understood, and he 
did not think it necessary to describe other safety lamps, their 
number being very great. 

There were many reasons for saying that the present means for 
protecting the mine from fire-damp were not sufficient. Ventila- 
tion was not carried in all cases to such perfection as to do away 
with all evils, nor were the beautiful safety lamps safe if over- 
worked. The intention of the.inventors was that the men should 
be protected for a short time if by chance they became involved 
in an atmosphere of an explosive nature. Until the lamps were 
placed in an atmosphere which was half way between safety and 
danger they gave no warning. He was, therefore, of opinion that 
his own proposition would one day be esteemed, because by ‘its 
agency a man would tell if there were any excess of fire-damp. 
He would illustrate his meaning thus :—There might be from 4 
5 per cent. of fire-damp present, and yet the safety-lamp would 
give no warning of its presence, and which, indeed, was the case 
recently in a pit in which he had been engaged. His indicator in 
this instance showed clearly 5 per cent., yet the lamps made nox 
sign of its existence. In other pits, the lamps had, however, 
shown 3 per cent, The explosive point of fire-damp commenced 
at 74 per cent., was most violent at 10} per cent., and ceased at 
15 per cent., when the mixture burns. erefore, we had got near 
the minimum point of explosiveness. He was quite aware that 
in such a pit as he had s; lon of it was illegal to work with naked 
lights, and that safet; Sones were supplied; but were there no 
cases of good laws ool by over-anxious miners or careless boys? 
Otherwise, how could some of the recent explosions have been 
effected? In such a case he maintained that his instruments 
would warn the men, and inform the underlooker of the real state 
of the case. He could mention cases, but that was not his aim. 
It was the principle that he was now speaking upon. The gas 
commonly accumulated under the roof of the gallery, but he had 
recently seen a case in which the whole “return” air contained 
5 per cent. of gas. In a pit such as this, making gas at every 
foot, it was no difficult matter to imagine that an accident might 
cause less ventilation at some particular spot, and in such a case 
at the spot the upper strata would quickly become explosive. 
Such cases were not uncommon, for there were many, very many, 
mining engineers and managers who had themselves either 
exploded pits, or been present at explosions. It was not for him 
to point out where instruments should be placed; that belonged to 
the practical man in the pit, but that they could be advan usly 
applied admitted of no doubt, although their universal adoption 
might be reserved for another century. He would now proceed to 
explain the details of his proposition, and to show its character by 
experiments. Mr. ‘Ansell then introduced several varieties of his 
ingenious apparatus, the action of which, as our readers know, 
depends upon the law of gas diffusion. A very small percentage 
of coal gas playing upon a marble disc speedily diffused through 
the marble, and set in motion an alarum. Upon the same 
principle all his experiments were based, and the results were quite 
satisfactory to his audience, 

In submitting a vote of thanks to the meeting, after some dis- 
cussion, in which Messrs. Edmonds, Dalziel, Briggs, Sanson, Lax, 
and others joined, Mr. Newton eulogised the inventor of the fire- 
damp indicator, and finally the vote to Mr. Ansell was carried 
unanimously. The members then separated. 








A Fine Otp Guy.—The famous “Griffin,” known also as the 
culverin of Ehrenbreitstein, and taken by the French army in 
1799, has recently been installed in the Artillery Museum of Paris. 
This great gun was founded in 1528, and placed in the castleabove 
named—‘*The bright stone of honour ”~—opposite Cologne, the 
residence during troublesome times of the Archbishops of Treves. 
The piece measures more than 18lin. in length, weighs 12} tons, 
and itscalibre is upwards of llin. On the gun-is.qn inscription, 
of which the following is the sense :— 

“T am called the Griffin. 
I serve my gracious lord of Treves; 
Where he bida me direct my force 
Doors and walls fall down before me,” 


Above the inscription is a representation of a griffin attacked by 
two lansquenets armed with spears; and in another part are the 
arms of the Archbishop, and above this is the name of the founder 
and date of manufacture— 
“ Simon cast me in 1528.” 

There are several other figures, besides ornaments on other se 
of this fine old gun, which may now be seen in the museum side by 
side with the great bomb of Rhodes, 

THE ABERDEEN NEw WATERWORKS.—The yoy of material 
which have been used in the construction of this, perhaps, the 
greatest undertaking in which the town of Aberdeen was ever 
engaged, are as follows:— Of bricks, upwards of seven millions— 
about 42,000 tons weight—have been consumed, equal to about 
twelve millions of common bricks, those used being considerably 
above the ordinary size. Of clay puddle, the quantity used was 
about 70,000 tons for the reservoirs and aqueduct, the ~ being 
chiefly obtained from Ruthrieston, Dunn, and Cairnton. For the 
pipes and other ironwork, 2,500 tons of iron were required. 
extent of earthwork excavation uired for the aqueduct was 
about 300,000 cubic yards, and of filling in about 170,000 cubic 
yards, Of rock excavation in the tunnel, there were nearly 60,000 
cubic yards. The number of men employed on the works varied from 
1,000 to 1,500. The works have been constructed from the survey 
of Mr. James Simpson, C.E., F.G.8., London, made in 1855, the 
survey for the working drawings having been corrected and im- 
proved in 1861. Mr, Simpson was aided throughout by his able 

istant Mr. Robert Anderson, who has been the resident engineer. 





through a tube of certain dimensions, b , in its 7 ge, it 
was reduced to such a temperature that it ceased to exist. The 
flame was fed with air which entered through small holes pierced 
through the brass which carried the gauze wire, and the products 
of combustion escaped through the perforated copper cap at the 





Altogether, taking into consideration the distance the water is 
brought, and the quantity apy we are disposed to believe 
these will be the cheapest works of the kind ever constructed. The 
total outlay for them will not exceed £115,000, —Builder. 
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50-TON TRAVELLING CRANE, ABDEN SHIP-BUILDING 








In the annexed engraving we illustrate a somewhat remarkable 
travelling crane recently erected at the White Bank Engine-works, 
Kirkealdy. It is 52ft. high, supported partly on the railway bank, 
and the remainder on cast iron pillars, 18in. diameter, and 24in. 
thick in the metal; the longitudinal oak stringers are 20in. broad 
and 32in. deep, jointed at the centre of each pillar, which has a 
projecting flange well bracketed, and a strong cast iron cap on top 
let in on the outside flanges of pillar, and all well bolted together; 
these top caps have projecting lugs cast on for receiving the 
double truss rods, which are 3}in. diameter. On the top of 
these longitudinal stringers are malleable iron box rails. The top 
traveller is made of a raised form, as shown, to allow it to pass 
over the boiler wagon, and lift up the boilers or other parts to be 
put on board, The other appliances are the same as used with 
other travelling cranes for traversing forward and across. The 





range of the traveller extends over three building slips, the gauge 
being 50ft., thereby enabling it to reach to any part of the engine 
and boiler-rooms of three slips at a time. Mr. Key’s engine 
works are about three miles distant from the ship-yard, and being 
on the same line of railway there is a branch line into both yards. 
When the boilers are loaded, the time it takes to transfer them 
from the engine-works to the ship-yard and place them in the hold 
of the steamer is but four and a-half hours, but the greatest ad- 
vantage is that the traveller enables Mr. Key to begin fixing his 
engines and boilers while the latter portions of the vessels are 
being completed, thereby allowing more time for this portion of 
the work being done with accuracy than is the case when vessels 
are launched before the machinery is put in. Another important 
advantage is that the system allows all the deck-beams and fore and 
aft deck stringer plates to be firmly rivetted in place, and decks 
laid and finished, which gives all the strength to the vessel’s 
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structure before launching, which cannot be so firmly completed’ 
after the steamer is launched with decks open. The crane is 
capable of lifting fifty tons. Mr. Key was compelled to erect it as 
there is no harbour on the coast fitted with sufficient crane power 
to put in heavy boilers, but one, also the property of Mr. Key, at 
Kirkcaldy Harbour, but this harbour will only admit vessels 
of 1,000 tons, while Mr. Key build vessels of 2,000 tons. Mr. Key 
informs us that he finds the travelling crane is so complete in its 
action, and the railway connections so convenient, that it renders 
the working of his two pees as inexpensive as though they were 
together in one establishment. . We believe this to be the only 
traveller of its kind in the kingdom, and though it is a very expen- 
sive appliance it has, we understand, far more than doubled its 
interest in saving of labour, to say nothing as to the safety and 





regularity with which it enables large steamers to be built, engined, 
and equipped for sea. 








AMBROSE COFFEY’S PATENT FRACTIONAL SYSTEM 
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WE have previously noticed in our pages different methods 
employed in the distillation of hydrocarbon oils, a branch of 
manufacture which is rapidly increasing in importance, and we 
propose, for the benefit of those of our readers who are interested 
in it, to watch the improvements in this branch of science and to 
give it a fair space in our columns. 

The system of fractional distillation which we now proceed to 
describe is so simple and evidently sound that any lengthened 
comment on the theory is not required. It is an axiom in chemical 
philosophy that the most volatile fluid is evaporated at the lowest 
temperature, and on the truth of this axiom Mr. John Ambrose 
Coffey, C.E., has devised an apparatus by which he can obtain 
froin the crude oil distillations of almost every degree of specific 
gravity, ranging from the bituminous and tarry substance, which 
is the refuse of distillation, to the most rectified spirit, without 
intermission and in one operation. As this scheme differs so 
materially from other existing methods we will give a complete 
description of the apparatus employed. 

In Fig. 1 is represented a longitudinal elevation of the still and 
the most important appendages; one peculiarity connected with it 
is that a very heavy hydrocarbon oil is employed as the heating 
medium through which the temperature of evaporation is main- 
tained, a tube jin. internal diameter is auugul to convey the oil 
used as a treating medium to a metal bath shown in Fig. 2. The 
bottom of bath—which is 8ft. long, 2ft. wide, and 8in. deep—is 
covered with a flat coil of the pipe containing the oil. In the 
bath is placed a quantity of zinc retained in a molten state by a fire 
extending beneath for a distance of 3ft. and 18in. in width. 

The maximum temperature of the molten metal is about 
800 deg. Fah. From the extremity of the bath the pipe is continued 
on to the still where the distillation is effected. A section of 
the still is shown in Fig. 1, and it consists of a number of rectan- 
gular compartments placed one above the other. The pipe leading 
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from the bath and containing the heating medium enters the still 
at the lower part, and is made to form a flat coil resting on the 
bottom of the lowest compartment, and is continued on to the next, 
where the same arrangement is provided, and so on to the top of 
the still. It is then carried through the top, and returns to the 
cistern from whence it was at first taken. A small donkey engine 
is employed to pump the oil continuously from the cistern through 
the coil in the bath, where it becomes heated, and from thence it 
passes on through the successive coils in the still, forming an 
evaporative medium. The crude oil to be distilled is conveyed to 
the top of the still from the cistern through a tube which is made 
to discharge the oil on the coil of. pipe in the upper compartment. 
An overflow pipe is provided communicating with the next space 
below, and so arranged as to preserve a constant quantity of oil 
undergoing distillation sufficient to cover the coil.. This arrange- 
ment is preserved throughout the entire series of coils. Thus it 
will be readily perceived that each coil in the still is immersed in 
a constant quantity of oil undergoing, distillation, and it is also 
obvious that the heat is greatest in the lowest coil, being nearest 
the metal bath, and that the temperature of the coils diminishes 
towards the top. From each of the compartments above described 
is carried a pipe communicating with a coil immersed in a refrige- 
rating cistern supplied with cold water. From this coil is con- 
tinued the pipe which conducts the fluid products of distillation 
to the receiving bottles. In the top part of the still the heat im- 
parted from the coil to the oil is least, and therefore only the most 
volatile portions of the oil are evaporated, the product obtained 
being highly rectified spirit, possessing a specific gravity of about 
620. Descending in order of the compartments, the heat trans- 
mitted from the coil increases, and therefore less volatile portions 
are evaporated which could not be given off in the compartment 
above, until arriving at the bottom, where the products are reduced 
to a tarry consistency, requiring no further distillatory treatment. 
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The still shown in the engraving is constructed to produce 
twenty products all differing in specitic gravity, but the number is 
immaterial, as the still can be divided into any number of parts, 
either more or less, without in any way affecting the principle of 


fractional distilling. In the arrangement for obtaining twenty 
prodacts, from one’ to six inclusive, commencing with the upper- 
most, are obtained highly rectified spirit; from seven to sixteen 
inclusive, are produced the burning oils; and from seventeen to 
twenty inclusive, the lubricating oils and paraffin. The residuum 
varies in quantity with various oils; with a moderate sample it 
amounts to from 2} to 3 per cent. The details of the construction 
will be readily undetstood on reference to the engraving, where 
Fig. 2 represents the metal bath with the coil of pipe in it. The 
ceaaininy figures illustrate the plans of the coils.in the still and 
in the condensing cistern respectively. 

When it thought advisable not to produce the most highly 
rectified spirit the gas may be utilised for the “a. of —s 
the works, but the spirit will, doubtless, become highly valuable 
and be applied to new uses. This process of distilling may, 
doubtless, S applied to the distillation of pyroligneous acids, 
ethers, kc. The still above described produces about thirty-three 
gallons per hour continuously. 

We have witnessed the process in operation at the Fractional 
Distilling Company’s Works, Millwall, and it is only justice to 
state that it is a complete success. The spirits and oils are 
beautifully clear, and the ratio in which the specific gravity of 
the distillations increases, from the most rectified spirit to the 
réfuse matter, is remarkably uniform. The metal bath, which only 
requires a very small fire beneath it, can be kept entirely distinct 
from the still, and thereby preserve perfect safety. It is only 
necessary to keep the metal in the bath in a molten condition, 
and the supply cistern supplied with crude oil, and the process 
continues without intermission, thereby reducing the manipulation 
required to an unimportant item. 
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VERTICAL COIL BORING MACHINE, WOOLWICH ARSENAL. 


MESSRS. SMITH, BEACOCK, AND TANNETT, ENGINEERS, VICTORIA FOUNDRY, LEEDS, 
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In the annexed engravi we illustrate a boring machine—the 
largest of its kind, we believe, ever constructed—employed in 
boring out the coils of the wrought iron guns made at Woolwich 
Arsenal. When we state that this is the largest machine of the 
kind in existence, it will probably be urged that there are ver- 
‘tical machines in England, as at the Soho Works of Messrs. Bolton 
and Watt, capable of boring cylinders up to 10ft. or 12ft. in 
diameter. It must be borne in mind, however, that the machine 
now under consideration differs in essential points from any boring 
machine, —y so called, which has yet been constructed. It is 
really a col drilling machine, the cut om om down- 
wards as in the drill, instead of circumferen , as in the 
boring machine, and a glance at the drawings will show that the 
general arrangement is more or less identical with that — in 

tical drilli od by 


the construction of all machines wor! 
wer. 
The machine has been specially made to bore out the coils for our 


largest naval guns, up to 4ft. 6in. diameter, and 5ft. long, as manu- 
factured on a sored f noticed in THE ENGINEER of June 22, 1866. 
In order to give some idea of its great power we may state that 
we have ourselves seen it bore out a coil 3in. in diameter inside 
to an internal diameter of 4ft. 4in. Thus taking 13in. in what we 
may term a single cut, as the boring bar passed but once Goowsh, 
though three tools, each a little over 2in. wide, followed each other 
down. Our engravings are prepared to the scale of one-fourth of an 
inch to a foot, and the diminsions can therefore be readily obtained 
with the aid of a pair of dividers, but it may interest our readers and 
give a better idea of the huge proportions of this splendid tool, to 
(tate hove 0 Sow of Go petactee® Hise. or 

The spindle is of cast iron 12in. diameter, and keyed to the socket 
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through which it passes by afast feather. The socket forms the 
tubular shaft of the main horizontal bevel wheel, revolving in upper 
and lower bearings asshown. The diameter of the socket outside is 
18in., the thickness of the metal being thus 3in. The socket 
is driven by triple purchase gearing, the diameter of the 
main bevel wheel being 6ft. 8in., and that of the es about 
13in. The largest spur wheel is approximately 5ft. 7in. over 
the ends of the cogs, and is driven by a 12in. pinion with double 
shrouds, 7in. wide, on the face of the teeth. The pitch is 2jin., 
the second spur wheel is 3ft. 8in. diameter, and 5in. wide on the 
face, driven by a pinion which derives its motion from the —s 
at the back of the machine. The construction of the toolholder A 
will be readily comprehended. The tools are placed in the notches 
in the lower plate, and secured by the hexagonal-headed bolts in the 
upper plate being screwed down upon them. The boring bar is 
steadied by a third bearing, shown in the end elevation under the 
drilling table, which is provided with suitable slots and cramps for 
holding the coil. The feed motion is either self-acting or effected 
by hand, as may be desired. It consists principally of two 
racks CO, C, sliding iz sockets, and connected to the crosshead of 
the bar. These racks derive their motion from the worm-wheel, 
2ft. 6in. in diameter, shown in the side elevation. This wheel is 
driven by the worm, which is in turn propelled by the bevel gear, 
shown in all the views, which derives its motion from the small 
cone pulleys E, E. The upper set is of course fixed on a prolonga- 
tion of the first spur wheel shaft. When hand-feed motion is 
required, the worm and wheel on the small cone shaft are moved 
out of gear by an eccentric, and the spindle may then be raised or 
lowered by the hand wheel. When the spindle has to de raised or 
lowered through any considerable distance the second set of bevel 
wheels and pulleys, seen in the side elevation, is employed for a 
quicker traverse, thus dispensing with one worm and wheel. A 
lever clutch for reversing and stopping the motion is also provided. 
The spindle of the boring bar, with the bar, toolholder, &c., being 
very heavy, the weight is taken off the feed wheels by a balance 
moving within the hollow cast iron frame. The chain con- 
necting the two passes over a wheel at the top of the machine is 
7ft. Gin. in diameter. The counterbalance is suspended from the 
crosshead B. 

The total height of this enormous tool from the top of the last- 
mentioned wheel to the end of the boring bar is, as nearly as may 
be, 58ft.; its maximum breadth is 12ft.; its length 21ft. 6in.; 
and its total weight is 85tons. It has, we may add, given perfect 
satisfaction, although severely tested by the very heaviest work. 
The muin pinion, originally of cast iron, has been replaced by one 
of gun metal, by which the chances of breakage are reduced to a 
minimum, ‘The design is elegant and simple, and in perfect keep- 
ing with the tremendous machinery with which it is surrounded. 
In Woolwich Arsenal may be found at this moment some of the 
largest as well as the most beautiful machine tools in the world, 
and among these Messrs. Smith, Beacock, and Tannett’s borin; 
machine holds one of the very first places both for size an 
efficiency. 








THE CENTRAL FIRE OF THE EARTH. 

Tue early convulsions of nature, which raised the mountain 
chains and scooped the hill-side valleys, certainly conferred a 
boon upon a large division of mankind in the creation of the 
greater portion of the engineering profession. The railway | 
engineer, indeed, whe bridges these valleys and tunnels through | 
the mountain ranges as he beats against the rocky ribs of the 
et.rth, and finds himself fighting against the forces which made | 
the world, perhaps feels more shan others the full dignity of the | 
labour to which he has devoted his life. Strange fantastical 
monsters he digs from the graves where they have slept for 
ages, or perhaps he cuts his way through the igneous rocks, and | 
marks how the earth must then have boiled in fury, vomiting 
forth smoke and fire and sulphur from the granite craters form- | 
ing the backbones of all the later strata, Sometimes, as near | 
the side of Salisbury Plain, he, perforce, has to carve his way 
through the battle-fields of his ancestors, and note how well 
they made the weapons to cleave the skulls and pierce the bodies 
of their fellows, no matter how cunningly wef were clothed | 
with armour, like an oyster in its shell. Then, if he be a philo- | 
sopher, perhaps he wonders whether his work of laying down 
the rails near and far may carry English love of peace and taste 
for higher occupationsthan cutting throats into despotic countries, ' 
and induce the “ boors”’ who dwell therein not to kill each other, 
but to let their arrogant rulers, who do the quarrelling, perform | 
the fighting also. Or, perhaps, instead of indulging in specu- | 
lations like these, he condemns them as fit only for literary men, | 
and keeps himself and his men well to the work in hand, in | 
which case he is a very excellent engineer, and has our warmest | 
support. : 

The terrible forces which governed the formation of the 
igneous rocks have long ceased to exercise their full energy 
upon the crust of the earth; still, now and then they, even at 
this day, make their presence felt in a small volcanic eruption or 
earthquake. In the midst of an advance in material prosperity, 
such as is asserted by “city men” to be without a parallel in 
the history of all the nations of the earth, the inhabitants of 
London have glanced with momentary interest at the ac- 
counts of the volcanic eruption in the crater harbour of San- 
torino, and considered it an event of much delight to philo- 
sophers, as well as a grand display of fireworks for the general 
public. A magnificent amphitheatre of precipices, enclosing a 
crater about ten miles in diameter, was made in past ages for 
the spectators; the sea then burst through the rocky sides that 
form the Bay of Santorino, in which, after years of quietude, 
eeveral burning islands rose out of the water, belching their 
lurid flames of carburetted hydrogen to stain the midnight 
sky of one of the fairest of the isles of Greece. The excitement 
of the display was intensified by the shocks of earthquake, whilst 
the monks and nuns who at compline chime, chant their midnight 
prayers for the peace of the island of Santorino, had their 
meditations disturbed by a descent of red-hot rocks through the 
roof of the church. In the midst of such startling scenes, 
where all is uncertainty whether the worst is past, or if the 
whole island is to be overturned by the raging forces beneath, no 
wonder that the cultivation of the prolific soil is for the time 
neglected, and the rich vineyards of the sunny land forgotten. 
At the same time it is not so clear, when all the facts come to 
be considered, that we in England have not some interest in the 
action of submarine volcanoes.’ If it be true, as men of science 
assert, that the interior of the globe is now a mass of molten 
fire, what would be the effect should the waters of the oceans 
on the surface of the earth find’ their way through a submarine 
volcano, or any other channel, to the pent-up furnaces beneath ? 
Under these circumstances, it may not be out of place to review 
the great mass of direct evidence collected principally during 
the present century, that the interior of the earth is a sea of 
fire, and that one large planet which once revolved round our 
sun has already been burst into fragments by an internal con- 
vulsion, the pieces being still visible by the aid of a good 
telescope. 

Before science opened its flood-gates of knowledge upon the 
subject, superstition had always shown a tendency to a belief in 
a general subterranean fire. The Grecians of old believed that 
there was a short descent to the infernal regions from Hermione, 














hence people who died in that town, had no money put into 
their mouths to pay Charon for [freight, the ghastly ferryman 
being thus cheated of his fare. Pluto, the lord of Tartarus, not 
only lived among raging fires, but had the boiling river Phlegethon 
in his dominions. In the strange miracle-plays once commonly 
acted in English churches, the end of the building was divided 
into three stages for the actors, the upper une representing 
heaven, the middle one the earth, and the lowest the infernal 
regions. During the middle ages the bottomless pit was always 
located beneath the earth, though being bottomless it is open to 
the question whether it is a pit at all, or not rather atube. Leav- 
ing such speculations, however, volcanoes and earthquakes in all 

of the world, have given their share of evidence of disturb- 
ing causes far beneath the crust of the earth, having their origin 
either in fire or chemical action. In the seventeenth year 
of the Christian era, during the reign of the Emperor 
Tiberius, it is on record that an earthquake destroyed twelve 
cities of Asia Minor in one night, a dreadful catastrophe attested 
by a medal of that ruler still extant, on the legend of which are 
the words “ Civitatibus Asie Restitutis.” Eusebius adds Ephesus 
to the list of cities then destroyed, making thirteen in all, which 
must have been built on an area about about 300 miles in 
diameter. On the 2tst of July, a.v. 365, more than. 50,000 
persons are recorded to have lost their lives in Alexandria by a 
sudden inundation of the sea caused by a great earthquake, and 
the people of that city commemorated the anniversary of the day 
for centuries afterwards. Without noticing the numberless 
earthquakes to be found in the pages of history, a few of more 
recent date may just be mentioned, to show how widespread are 
these terrestrial disturbances, though more frequent near the 
equator than at the poles, To begin with America: in the year 
1692 an earthquake destroyed and drowned in two minutes nine- 
tenths of the town of Port Royal, then the capital of Jamaica. On 
that occasion 2,000 people were lost, 1,000 acres of land overturned 
or swallowed, whilst the ground and streets heaved and fell like 
the rolling sea. Callao, Lima, and the greater part of Central 
America, are also notoriously subject to earthquakes. To come 
nearer home, violent eruptions have taken place very far north, 
in Iceland. . The outburst of 1783 is the greatest on record, on 
which occasion a river of red hot lava, fifty miles wide and ninety 
long, traverseda part of the island, overwhelming villages, and even 
hills, and drying up twelve rivers. Many of the springs of the 
island are boiling at this day. Another instance is the great 
earthquake at Lisbon in 1755, which killed 60,000 persons, and 
was more or less felt over most of England, Europe, and part of 
Africa. The great earthquakes in Calabria in 1783 were wit- 
nessed by Sir W. Hamilton, the English minister at the Court 
of Naples, who transmitted a very detailed description to the 
home Government. He narrates that in that year Calabria felt 
949 earthquake shocks of more or less magnitude ; that within a 
radius of twenty-two miles from the city of Oppidg all the towns 
villages, and farms were destroyed; that the shocks were sensible 
within a radius of seventy-two miles; that 182 towns and 
villages were entirely destroyed, ninety-two partly destroyed, and 
30,000 people killed, according to the Government statistics. 
Further east still have been numerous great eruptions at San- 
torino, and in fact most of the islands of the Grecian Archipelago 
appear to be of volcanic origin. 

Intermediate tracts of country, between places where disturb- 
ances of the eartk. are common, seem to be so subject to slight 
shocks as to proye that a hollowness exists in these also, beneath 
the outer crust of the globe. To carry conviction on this point, 
interesting cases that have occurred in England, and are not 
commonly known, may be cited, beginning far back almost in the 
regions of fable, down to well-authenticated instances. According 
to Stow, one earthquake was felt in England on the 1st March, 
1048, and another April 6th, 1081. In 1110 an earthquake was 
felt at Shrewsbury and Nottingham, leaving the bed of the Trent 
dry at the latter town for several hours, Another was felt in 
England on the 28th September, 1120; and the 4th August, 1133, 
“an earthquake was felt, so that it was thought that the earth 
would have sunke under the feete of men, with such a terrible 
sounde as was horrible to heare.” On the 24th April, 1182, “a 
greate earthquake threwe downe many buildinges, amongest the 
which the Cathedrall Church of Lincoln was rent in pieces.” On 
St. George’s night, 1240, in the reign of Henry III., one of the 
gates of the Tower of London was shaken down by an earth- 
quake, a second was felt in London on the 13th February, 1247, 
a third on the 21st December, 1248, which severely shook and 
injured several walls and houses, and 4 fourth in the same reign 
at St. Albans in 1251. In 1284, the second year of the reign of 
Edward I., remarkable appearances were seen, for we read: “On 
St. Nicholas even were great earthquakes, lightnings and 
thunder, with a huge dragon, and a blazing starre, which made 
many men sore afraid.” On the 21st May, 1382, a great earth- 
quake in England threw down several churches and buildings, 
and was most severely felt in Kent. Again in 1426 :— 

On Saturday, the even of St. Michael the Archangel. in the morning befor® 
day, betwixt the houres of one and two of the clocke, beganne a terrible earth- 
quake, with lightning and thunder, which continued the space of two houres, 
and was universall through the world, so that men thought the world as then 
should have ended, and the generall doome to have followed. The unreason- 
able beasts rored and drew to the towns, with hideous noise. Also the fowles of 
the air likewise cried out: such was the worke of God at that time to call his 
people to repentance. 

On the 1st May, 1580, in the reign of Queen Elizabeth, another 
earthquake was felt, principally at Ashford, in Kent; but on the 
6th of April preceding a decided and well authenticated earth- 
quake took place in London. According to the black letter 
original :— 

The 6th of April being Wednesday in Easter weeke, about six of the clocke 
towards evening, a sodaine earthquake hapning in London, and almost gene- 
rally throughout England, caused such amazedness of the people as was won- 
derfull for the time, and caused them to make their earnest praiers unto 
Almighty God. The greate clocke bel in the palace at Westminster, strake of 
it selfe against the hammer with shaking, as divers clockes and belles in the 
city and elsewhere did the like: the gentlemen of the Temple being at supper, 
ran from the tables, and out of their hall with their knives in their hands. A 
piece of the Temple church fell downe, some stones fell from Paul’s church: and 
at Christ’s church in the sermon while, a stone fell from the top of the church, 
which killed out of hand one Thomas Grey an apprentice, and another stone 
also bruised his fellow servant named Mabel Everet, so that shee lived but 
foure dayes after. Divers others were sore hurt with running out of the 
church. Divers chimnies in the city, part of them fell downe, the houses were 
so shaken. The earthquake continued imor about London not passing one 
minute of an houre, and was no more felt. But eastward in Kent and on the 
sea coast it was felt three times, as at Sandwich at six of the clocke, the land 
not only quaked, but the sea so foamed that the ships tottered. At Dover also 
at the same hour was the like, so that a piece of the cliffe fell into the sea, with 
also a piece of the Castell wall there. Piece of Saltwood Castell in Kent fell 
down, and in the church of Hide the bells were heard to sound. A 


. And in al these and other in east Kent, the same was felt three 
times to move, to wit at 6, 9, and 11 of the clocke, 

The earthquake felt in England in 1248, as narrated by Stow, 
was also felt as far west as St. David's, at the furthest extremit; 
of Wales, for, as recently stated in Toe ENGINEER, it so shoo 
the old cathedral as to render much reconstruction necessary. 
The last earthquake, of two or three years ago, extending all 
along South Wales and through the Midland districts of England, 
will be remembered by all our readers, especially by the night 
policeman at the Great Western Railway station at Ferryside, 
who, being wide awake at that midnight hour, experienced the 





full horrors of the sensation, and grasped the top of the tall stool 
on which he was sitting in terror. The shock woke up many 
people all along the coast, and most of them were sensible that 
the earth itself was shaking as well as the house. 

All round the globe, then, without any doubt, subterranean 
disturbances of the earth are often both seen and felt. When 
these movements are accompanied by fire and heat, partial 
evidence is given of the general incandescent state of the 
interior of the earth. But in addition, on digging below the 
surface of the ground till a point is passed where the external 
temperature of the air has no influence, the thermometer indi- 
cates increased heat with increased depth. The deepest coal 
mine in England before it was properly ventilated had a fixed 
temperature varying from 80 deg. to 84 deg. at all seasons of the 
year. The hot springs of Wiesbaden, Carlsbad, Bath, South 
America, and other places, furnish further proof. In the latter 
country boiling springs run from mountains covered with 
perpetual snow. Nearly all over the world, at the present time, 
the sea coasts and large tracts of country are undergoing a more 
or less rapid change of level, especially in Norway, South 
America, and the Eastern Archipelago, as if in obedience to dis- 
turbing powers beneath. Not only has the earth the shape 
which would be assumed by a mass in a state of fusion, but all 
the earlier rocks, granite, syenite, serpentine, and porphyry of 
all kinds, are evidently of igneous origin, and, in some instances, 
have been re-melted by a return of the heat, so as to fill up 
fissures in later formations. Hence the theory of geologists, 
that the earth was once in a state of fusion, that its outer crust 
cooled, that at intervals the fires beneath re-melted the hardened 
surface in many places, and burst forth with great violence, 
causing those irregularities of surface which we now see. 
lastly, that, as century after century rolls away, the interior forces 
become weaker in their action. Sir Roderick Murchison is strongly 
of opinion, and expressed it only a few weeks ago, “that the sub- 
terranean forces which anciently affected the surface and changed 
the outlines of the earth were of a more intense nature than 
those which now prevailed.” 

There is evidence that one large planet in the solar system has 
been burst into fragments. On our own globe no marks of any 
great bursting action are to be found, but a very remarkable ac- 
count of an analogous phenomenon was published only a few 
days ago in a French scientific journal of eminence, extracted 
from the Courier des Etats-Unis. The narrative is to the effect 
that a few years ago it was never anticipated that the greasy 
substance, glycerine, would ever cause such an explosion as at 
Aspinwall, and far less would it have been supposed that 
inflammable substances would cause glaciers to burst. Never- 
theless, not far from the Falls of Niagara was a large glacier, 
belonging to a company who realised enormous profits by 
the sale of the ice in the western cities during the summer 
months. A few days later than the Aspinwall explosion an 
aurora borealis of magnificent proportions was observed wheeling 
its shafts several nights in succession in the northern sky 
causing two lightning conductors on the top of the glacier 
to emit long electrical flames of a bluish colour. In the mean- 
time a boiling noise was heard inside the glacier, accompanied 
with a disengagement of gas and occasional loud detonations. A 
captain of militia ventured to enter an opening in the ice witha 
light, when the glacier burst with an explosion that shook 
the whole country. Happily nobody was killed except the 
unfortunate captain, of whom not a trace could be found. The 
glacier contained 16,000 tons of ice, and after the explosion 
there was a fall of lukewarm water over a space 500 yards 
in diameter. The theory of the cause of the explosion is that 
the two lightning conductors on the glacier acted under 
the influence of the electricity as the two poles of a voltaic 
battery, and decomposed the ice into a mixture of oxygen and 
hydrogen gases, which of course exploded with resistless power 
on the introduction of a light. Professor Tyndall, at his closing 
lecture at the Royal Institution, did not notice this remarkable 
explosion, although from his love of the study of the phenomena 
of glaciers he might have been expected to drop a passing tear 
over the fate of the annibilated captain of militia thus hurried 
into eternity without preparation or even time to read his 
catechism. 

Lastly, the history of the broken planet has briefly to be 
narrated. The planets revolve one beyond another in orbits of 
varying diameter, and in the early days of astronomy it was 
noticed that the interplanetary spaces increase with regularity, 
proceeding outwards from the sun. Kepler noticed that there 
was a disproportionately large space between Jupiter and Mars. 
Soon afterwards Bode discovered an empirical law apparently 
governing the distances. He first took the regular series 
of numbers 0, 3, 6, 12, 24, 48, 96, 192, and added 4 to each of 
them, the results being the actual relative distances of the 
planets from the sun, except in one instance, where there was a 
blank. The number and planets thus given are—4 Mercury, 
7 Venus, 10 Earth, 16 Mars, 28 (blank), 52 Jupiter, 100 Saturn, 
196 Uranus, and so on. The position of the missing planet was 
calculated by the Baron de Zach, and in the year 1800 a congress 
of astronomers, which met at Lilienthal, resolved to divide the 
heavens into spaces, and to search for the orb. Piazzi, of 
Palermo, found the first vestiges of it in a very small planet first 
seen by him in the constellation of the Bull on the 1st January, 
1801. With much excitement he watched it for a fortnight, and 
was then taken ill, the consequence being that the planet was 
lost before others could take up the search. Piazzi had watched 
it only through 4 deg. out of 160 deg. of its orbit, from which 
small foundation Gauss, then a rising mathematician, calculated 
where it should be found. The little planet Ceres, which is pro- 
bably only ninety miles in diameter, was then discovered once 
more. On the 28th March, 1802, Olbers, of Bremen, discovered 
another little planet, Pallas, and observed that its orbit inter- 
sected the orbit of Ceres, from which he at last inferred that 
they were fragments of one great + burst by some terrible 
convulsion. “If so,” says Mitchell, “all the parts would dart 
away in orbits due to their impulsive force, but would all again 
pass through the same’ point of space where the convulsion 
occurred.” On this 7 the points of intersection were 
watched, the result being the discovery of other little planets, 
namely, Juno, September 2nd, 1804; Vesta, March 29th, 1807; 
Astrea, December 8th, 1845 ; Hebe, in 1847 ; and Iris and Flora 
later still. The astronomers also considered that “if any con 
vulsion could burst a world, and separate its fragments, it 
is readily seen that the fragments of the largest mass would 
move in orbits more nearly coincident with that of the original 
planet, while the smaller fragments would revolve in orbits 
greatly inclined to the primitive one.” This condition ia won- 
derfully fulfilled by the asteroids, for the largest of them, Ceres 
and Vesta, revolve at but a small inclination to the ecliptic. 

e has calculated from the size of the fragments that the 
force with which they were originally separated gave them a 
velocity twenty or thirty times greater than a cannon On 
these facts rests the evidence that one of our neighbouring 
planets has been burst by an internal convulsion, and that any 
symptoms of our own planet following the example are worthy 
of being carefully watched. 


Nov. 23, 1866. 
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RAILWAY MATTERS. 

Ir will be some time before the Mont Cenis Railroad is restored. 

TE Eastern Bengal report does not show a very successful half- 
year. 

Tue Norwegian Grand Trunk line reports a very satisfactory 
state of things. 

Ir is proposed that the debenture holders shall be represented at 
the Chatham and Dover board. 

A Frew days ago the first sod of a new railway from Ulverston 
to Windermere was cut at Plumpton. 

THE question of the right of railway companies to use gngines 
emitting smoke is about to be effectually tested. 

THE Dean of Carlisle has published a protest against the 
nuisances arising from the smoke and noise from railway whistles. 

THE Stockport, Disley, and Whaley Bridge Railway Company, 
including the Buxton Extension, are transferred to the London 
and North-Western Railway Company. 

THE Varna and Rustchuk Railway has been lately opened for 
general traffic, and will form an important link in the speedy 
transit from London to Constantinople. 

On Sunday morning an attempt was made, by placing a gate- 

t on the rails, to throw the mail train off the line near the 
undalk station, but fortunately with only partial success. 

THE Russian Government, with a view to prevent an enemy 
advancing into the country by rail, have adopted a slightly 
narrower track than the one used on the rest of the Continent, 

A PETITION to Parliament against the perpened measures of the 
directors of the London, Chatham, and Dover Railway, is in 
course of preparation, and will be in the hands of the public in a 
day or two. 

Notices have been given by the London and North-Western of 
application to Parliament for powers to e a railway from the 
Chap station of the Stockport, Disley and Whally Bridge Railway 
to Sheffield. 

THE Midland Company’s viaduct over the Aire has been 
destroyed by the floods, and just as it was giving —_ a luggage 
train ran upon it and shared its ruin, the driver and stoker escaping 
as by a miracle. 

Tue London and South-Western Company has given notice of 
intended application to Parliament for power to make new lines at 
Wimbledon and Merton, and to abandon certain portions of the 
lines not required. i 

Ir the line does not pay within five years of the passing of their 
proposed Act, the Chatham and Dover directors suggest the sale 
of the line, and the repayment of all its investors to the extent of 
the proceeds of the sale. 


‘A VOTE of censure was passed by the committee of the Stock 
Exchange on Friday upon two members of the House for their 
connection with the recent speculation in the shares of the Grand 
Trunk of Canada Railway. 

NoricE of intended application to Parliament has been given for 
the transfer of the Sisson, Highgate, and London Railway 
undertaking, whether completed or in progress, to the Great 
Northern Railway Company. 

THE Union Pacific Railroad is graded sixty miles beyond Fort 
Riley, and the company has iron for one hundred and twenty 
miles of the road. The extension of two hundred and fifty miles 
west of Fort Riley, it is said, will be completed in a year. 

Ata meeting of the Central Northumberland Company, held 
at Alnwick, it has been determined to apply to Parliament for 
power to abandon the portion of their undertaking north of Roth- 
bury, and simply to complete the works from Scots Gap to that 
place. 

Notice of intended application to Parliament in the ensuin 
session has been given for power to amalgamate the Glasgow =a 
South-Western Railway Company with the Midland Company, to 
dissolve the former company, and to regulate the gil of the 
united company. 

Tue Chatham and Dover directors propose to create a new pre- 
ference stock, amounting to £1,500,000, for the purpose of paying 
all claims and completing all necessary unfinished works. For 
power to effect this and other changes they propose to obtain a 
new Act of Parliament. 


THE contract for the consiruction of the York and Doncaster 
extension of the North Eastern Company’s railway has been let to 
Mr. Nelson, of Carlisle, at £239,500; and the construction of the 
Church Fenton and Muklefield branch to Messrs. Knight and Co., 
of Manchester, for £49,000. 


THE debenture holders’ committee of the London, Chatham, 
and Dover Railway have issued a circular advising resistance to the 
plan just put forth by the directors for extricating the under- 
taking from its difficulties, although that plan seems to be framed 
entirely in the interests of the debenture dies 

Work on the Lawrence Railroad, which is intended to make a 
continuous line from Pittsburgh to Cleveland, vid the New Castle 
and Beaver Valley Road, is progressing rapidly. There is now 
only about six miles of the gap between these two points to fill 
up, and of this distance a considerable portion is graded, and it is 
within reasonable expectation to complete it entire by the Ist of 
January next, 


THE Montreal Witness says the Grand Trunk Railway is in a 
bad condition east of that city. Rails are unfastened, lips of 
chairs broken off, and the ties rotten. There are no rails at the 
repairing shops along the line to replace these rails, and but few 
ties to replace the rotten ones. This is owing to the fact that the 
earnings of the road are insufficient to pay the interest, and 
repairs are neglected. 

THE Great Western Company have given notice of intended 
application to Parliament in the ensuing session for power to make 
new railways in the Bargood Valley, to Dowlais, to Coleford, to 
Edford, Nettlebridge, Moorwood, and at Merthyr; to make a rail- 
way from Dolgelly to Penmaen Pool, one from the Birmingham 
and Oxford Railway to the Henley-in-Arden Railway, also for the 
absorption of sundry Welsh and other railways. 


A sHoRT time ago a line was opened which placed Cadiz in com- 
munication with the European continent ; on the 19th inst. the 
branch from Ciudad Real to Badajoz, which will unite Lisbon and 
Portugal to Spain and France, wasto be opened. Shortly, Cette will 
be joined to Barcelona, Valencia,"and Saragossa. The transversal 
lines which connect the Atlantic and the Mediterranean are being 
extended, and are daily approaching completion. 

THERE are now in Paris a number of engineers sent by the 
governments of Belgium, Holland, Prussia, Baden, Bavaria, 
Austria, Switzerland, Russia, Spain, and Italy, to make arrange- 
ments with the French railway companies for fixing tariffs of fares 
for next year’s Exhibition. There are in France seventeen inter- 
national lines, nine of which go to Belgium, one to Luxemburg, 
one to Rhenish Prussia, one to Rhenish Bavaria, one to Baden, 
three to Switzerland, and one to Italy. 

THE labours of the committee appointed to consider the advan- 
tage of a union of the Welsh railways have resulted, so far, in the 
necessary Parliamentary notices being given for an amalgamation 
of the following companies:—Cambrian, Corris, Brecon and 
Merthyr Tydvil, Mid-Wales, Neath and Brecon, Swansea Vale, 
Llanelly Railway and Dock, Pembroke and Tenby, Potteries, 
Shrewsbury and North Wales, and Nantlle and Carnarvonshire. 
It is also proposed to include in such union, or to authorise a future 
amalgamation with, the following lines:—Denbigh, Ruthin and 
Oorwen, Mold and Denbigh Junction, Wrexham, Mold and 
Connah’s Quay, Buckley, Bishop’s Castle, Kington and Eardisley 
Presteign Clun and Bishop’s Castle, and the Manchester and 
Milford Railway. 





NOTES AND MEMORANDA, 

Last year we had 3,256 collieries at work. 

TuE value of the mineral oils produced in this country during 
1865 is estimated at three millions sterling. 

As many as 724,856 ounces of silver were extracted from our 
lead produce of 1866. The value was £199,335. 

Ir is said that the privilege of printin the catalogue of the 
Paris Exhibition was sold to a Parisian publisher for £20,000. 

Ir is stated that cast steel, when brought to the blue temper, 
loses some of its elasticity if the blue be removed from its surface. 

Ir is estimated that at Keswick 250,000 lead pencils are made in 
a week, or 13,000,000 a year, and 12,000 cubic feet of cedar are 
annually consumed. 

An American paper states that “‘a petrified human hand was 
lately found in red sandstone at Memphis, Tennessee, in a perfect 
state of preservation.” 

THE Welsh mountains 
11 dwt. of gold. It would 
this gold was obtained. 

FinkELY pulverised sulphate of baryta mixed with gelatine or 
albumen, and compressed into sheets, dried and polished, forms 
an excellent substitute for ivory. 

In 1864 the following quantities of fuel were consumed by the 
locomotives on the Belgian railways: Artificial fuel, 35,199,007 
kilogrammes; coal, 67,305,800; and coke, 31,800 kilogrammes. 

Dr. DavBENy’s researches tend to show that the atmospheric 
ozone is almost entirely due to plants, the green parts of which 
generate ozone whilst they emit oxygen. The flowers generate no 
ozone. 

Mr. OAKEs expressed his opinion that the denudation of a coal 
seam in Coate’s Park Colliery distinctly proved the existence of 
an ancient gigantic rapid river, the bed of which is now 160 yards 
below the surface. 

GREAT numbers of pencils are now made in this country of a 
composition formed of sawdust and small pieces of lead, which 
are ground to an impalpable powder and mixed with some co- 
hesive substance. 

It ap from recent experiments conducted by the Pneu- 
matic Dispatch Company that 120 tons of goods can be sent 
through their eighteen miles of tubes every hour at a cost of less 
than one penny per ton per mile. 

Ir has been calculated by Reichenbach that, on an average, at 
least twelve meteoric bodies fall daily upon the earth’s surface, so 
that in 1,000 years upwards of four millions of these bodies must 
have been added to the earth’s mass. 

THE total amount of tobacco produced throughout the world is 
estimated as follows:—Asia, 309,000,000 Ib.; Europe, 281,844,500 1b. 
America, 248,280,500 lb.; Africa, 24,300,000 lb.; Australia, 
714,000 lb. 

THE metal magnesium is now coming into use in the place of 
zinc, in testing for arsenic by Marsh’s apparatus. It has been 
shown that commercial magnesium is perfectly pure, while the 
best zinc frequently contains traces of arsenic. 

AN india-rubber film is capable of applying the theory of dialysis 
to atmospheric air. It allows very constantly 41°6 per cent. of 
oxygen to pass through, instead of the 21 per cent. usually present 
in the air. The dyalised air re-kindles wood burning without flame. 

THE value of the steam engines sent to Russia appears to have 
steadily increased during the last two years, the total to Sep- 
tember 30th being £147,571 as compared with £108,129 in the 
— — months of 1865, and £89,674 to the corresponding date 
0 

IRON manufactured with anthracite coal is said to possess pro- 
perties which render it peculiarly valuable for steel making. At 
the Yniscedwin Ironworks, in South Wales, iron has lately been 
manufactured at the rate of one ton of pig iron to 18 cwt. of 
anthracite coal, 

ACCORDING to Mr. Waterston, no perceptible change of climate 
can be expected to accrue from an accession to the sun’s mass 
approaching the earth in magnitude. ‘‘The only indication,” he 
says, “‘ which we can become cognisant of is the possible decre- 
ment in the length of the year.” 

On the Ist of February, 1866, there were in Great Britain and 
Ireland 1,533 telegraph offices; in France, 1,419; in Prussia, 852; 
in Italy, 699; in Austria, 605; in Bavaria, 328; in Switzerland, 253; 
in Spain, 223; in Russia, 167; in Baden, 167; in Wurtemberg, 141; 
in Sweden, 113; in Hanover, 102; and in Norway, 99. 

THE total value of our mineral productions for 1865 is thus given 
in the mineral statistics :—Total value of the metals obtained 
from the metalliferous ores of the United Kingdom, £15,773,287; 
value of coal raised, £24,537,646; earthy minerals, not including 
clay or building stones, £1,434,496; total, £41,745,429. 

To prepare perfectly pure benzole, M. Schorlemmer recommends 
treatment of the crude mixture of hydrocarbons with bromine, 
and subsequently with potash before rectification. In this way a 
product is obtained which gives a nearly colourless nitro-benzole, 
and dissolves in concentrated sulphuric acid without much coloura- 
tion. 

In 1864 the number of locomotives at work on the Belgian rail- 
ways was 273, being 16 more than that of the previous yeur. This 
number represented an aggregate force of 11,944-horse power. 
The total horse-power of 1863 was 11,509. The distance travelled 
by them in 1863 was 6,567,086 kilometres, while this was exceeded 
by 830,390 kilometres in 1864. 


THE value of the steam engines exported from the United King” 
dom showed a considerable advance in September, the total for 
that month having been £192,906 as compared with £168,304 in 
September, 1865, and £132,216 in the corresponding month of 1864, 
The increase observable in September was attributable to the 
augmented demand from British India and Russia. 

THE electrical power of the Atlantic cable is now furnished by a 
twenty cell Daniell’s battery. The two cables have been joined, 
making a line of 3,700 miles, and signals have been passed through 
this entire distance in a little more than a second of time. The 
only nage used was that given by a battery consisting of a lady’s 
thimble filled with acid, into which was placed a bit of zine and 
a bit of copper. 


M. H. Mico.on, of Paris, proposes a new alloy for the manu- 
facture of bells, hammers, non-cutting tools, &c. It consists of 
20 parts of iron turnings or tin waste, 80 parts of steel, 4 parts of 
manganese, and 4 parts of borax; but these proportions may be 
varied. When it is desired to increase the tenacity of the alloy, 
two or three parts of wolfram are added. When the cupola is 
ready the iron and steel are poured in, the manganese and 
and the vessel filled up with coke. 

M. Carve, of Paris, has contrived an arrangement by which 
rope ladders and other similar structures may be prevented from 
loosening and shrinking by the action of the weather. His plan is 
to make the ropes of two or more smaller ropes, the strands of 
which have been twisted differently, that is to say, from left to 
right in one and from right to left in the other. The contraction 
and expansion is thus new 


Dr. GAMGEE, in experiments with carbonic oxide found that it 
forms with the colouring matter of the blood, a staple compound, 
having much r bl in the spect pe to cruorine in its 
absorption bands, but differing from that body in its stability. 
pee a did ack aonpuieon a when yt combined with soa 
oxide, did not te; hence it was that poison 
charcoal fumes are found to have their in a non-coagulable 
condition. Acetic acid upon such blood set free carbonic 
acid and produced ion, 


roduced during last year 1,664 oz. 
be interesting to know at what cost 








MISCELLANEA. 

SEVEN new ocean telegraphs are projected. 

A BOOT-BLACKING machine has made its appearance on the streets 
of Buffalo. 

THE crime of placing obstructions on railways has become so 
common in Ireland as to create a panic. 

THE revenue of South Australia in 1865 was £1,089,128, an in- 
crease of 42 per cent, over that of the previous year. 

FINE seams of coal may easily be followed to a greater depth 
than 4,000ft., the question being entirely one of cost. 

THE masters and working potters of Staffordshire are about to 
hold a conference with a view to settling their disputes, 

THE military commission has laid before the Swiss Federal 
Council a proposition for buying 80,000 breech-loaders: 

THE manufacture of the engines and machinery for the Monarch 
has been intrusted to the firm of Humphreys, Tennant, and Co. 

DvunRinG the past ten years the number of registered vessels 
belonging to the British empire has increased from 35,000 to 40,000, 

THE French Emperor is said to have invented a new rifled four 
pounder gun, already ordered to be supplied in large numbers to 
the army. 

THE demand for steam engines has declined this year as com- 
pared with 1865, although it presents a slight increase as com- 
pared with 1864, 

THe Board of Works has agreed to zoe Se sewage formerly 
discharged into the river Lea into the middle level sewer as long 
as they think it necessary. 

THE te value of the steam engines exported to Septem- 
ber 30th year was £1,160,585, as compared with £1,458,542 to 
the corresponding date of 1865. 

THE International Exposition of Fisheries and Aqueculture, 
held at Arcachon, have awarded the silver medal for works on fish 
culture, &c., to Mr. Francis Francis. 

THE Duncan, an old wooden two-decker, is ordered to be re- 
fitted as the flagship of Sir’ G. R. Mundy, because she is so much 
more comfortable than an iron-plated ship. 

SEVERAL lines of telegraph for military purposes have beer 
stretched from the capital und the army head-quarters in Canada 
West to the Lower Canadian frontier. 


$Y using numbers instead of names and addresses, and by skil- 
fully combining several messages in one, a class of * packers” is 
making large profit out of the Atlantic Telegraph. 

A MIppLEsBorovGH firm in the iron trade has taken on its men 
at ten per cent. reduction, with a stipulation to divide all protits 
above ten per cent. on the capital with the workmen. 

THE Ebbw Vale Company have given the necessary Parliamen- 
tary notices to enable den to obtain powers for reducing their 
nominal capital and the denomination of their shares. . 

THE works of restoration at St. John’s Gate, Clerkenwell, are 
to be continued at the further cost of a relation of the late Mr. 
B. Foster, who began the, in this case, good work of renovation. 

Tue Blue Anchor-road, Bermondsey, is in a most filthy and 
neglected condition, and the district round looks like the suburb 
of a colonial town, without any wholesome supervision or control 
of any kind. 


Ir having been erroneously stated that Captain Cowper P. Coles 
had been created a K.C.B., the Gazette is enabled to state posi- 
tively that the distinction which has been offered to this officer is 
simply a C.B. of the civil division. 

A PUBLIC meeting has been convened at Lee, the vicar in the 
chair, in aid of the fund for the relief of the large number of un- 
employed operatives belonging to the iron shipbuilding trade at 
Deptford, Greenwich, and Deptford. 

THE value of the steam engines sent to Egypt has largely 
declined this year, the total to September 30th being only £66,285, 
as compared with £302,246 to the corresponding date of 1865, and 
£232,003 in the first eight months of 1864, 

British _InprA!is taking more and more steam engines, the 
value of the steam motors sent to that quarter to September 30th 
being £293,435 against £204,552 to the cc date of 1865, 
and £182,244 in the first eight months of 1864. 

THE Midland Railway are making great exertions to restore 
their route to Bradford, Skipton, Colne, Lancaster, Morecambe, 
and Scotland, by means of a temporary bridge to supply for foot 
passengers the Appleby viaduct, which fell on Friday. 

Very complete arrangements for the proper exhibition of 
stained glass have been made at Paris. e clerestory of the 
grand vestibule is to be devoted to the representation of this art; 
the whole of the west side is assigned to the works of the Uni 
Kingdom. 

THE Lords of the Admiralty have entered into a contract with 
Messrs. Cammell and Co., of the Cyclops Steelworks, Sheffield, 
for the manufacture of 200 tons of rolled armour plates for the 
turret iron-clad ship Monarch, 6, 1,100-horse power, bitilding at 
Chatham. 

Ir is desirable that the eminent English glass-painters who are 
going to exhibit at Paris should lose no time in arrange- 
ments with the Institute of Architects for joining in the forth- 
coming architectural exhibition in London beforé sénding their 
works across the Channel. 

Wren’s church of St. James's, Westminster, ha# been closed 
for repairs for some time past; these works are now completed, to 
the great benefit of the interior, insomuch as thé architect’s 
original intentions with regard to its arrangement and appearance 
have been, at least to a great extent, i 

Tue New York, Newfoundland, and London Telegraph Com- 
pany announces its plan of rebuilding in the best manner, and 
with the best material, the present connecting line across New- 
foundland, and of building two other land lines, which will insure 
unbroken communication between the United States and Heart’s 
Content. 

In consequence of the date for the opening of the Paris Exhibi- 
tion having been altered from the Ist of May to the Ist of April, 
an order has been received at Chatham direc the whole of the 
models in course of preparation at the di for exhibition to 
be ready for transmission to Paris by the e of the month of 
February. 

WE believe that the committee of artillery officers, of which Sir 
Richard Dacres is president, has already come to a unanimous 
decision on the important question of breech versus muzzle load- 
ing field guns. The decision accords with that of the Ordnance 
Select Committee, and towards which the experiments of the 
Armstrong and Whitworth committee had paved the way, viz., 
ue is desirable to revert to muzzle-loading rifled guns for field 
artillery. 

THE possession and management of railways by the Government, 
on which subject a Royal ion is now sitting, promises, 
rightly or wrongly, a clean of the present divided and costly 
management; uniformity of and rates; a regard to the con- 
venience of the public; a te disregard of local selfishness; a 
vast fund which the nation might earn by managing locomotion 
cheaper and more profi than now, and which it might apply 
in aid of its finance as it 

TuHE steam fleet of the Messageries Impériales at present consists 
of 66 ships, 15 of which are employed in conducting the mail 
service between Marseilles and countries reached by way of the 
Indian Ocean; 12 of these ships are employed in the latter sea 


and three in the Mediterranean. Six distinct routes are performed 
by these 1 two bei en ee So, oem ene $0 

ong-Kong an Mauritius, ‘our. branch lines, 
i.‘e., from Point de Galle to Calcutta, from Hong-Kong to 
Shanghai, from Shanghai to Japan, and from Singapore to Batavia. 
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100-INCH PUMPING ENGINE, EAST LONDON WATERWORKS, LEA BRIDGE. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





PROPULSION BY THE JET. 

Srr,—I have always understood that when the late Mr. Ruthven 
adopted the plan of placing the nozzles of his propelling appa- 
ratus above water he did so in consequence of having ascertain 
by experiment that such was the most efficient position. To the 
best of my recollection I have heard him say so in the course of a 
lecture which he delivered at Edinburgh several years ago. If the 
present Mr. Ruthven can either publish an account of the experi- 
ments which led to that conclusion, or refer to any account already 
published, much useless discussion may be saved. It is certain 
that the efficiency of reaction water-wheels is never increased, and 
often much diminished, by working them with their nvuzzles or 
discharge orifices “‘ drowned.” Mr. Rutbven, sen., exhibited this 
fact during the lecture to which I have referred by means of a 
model of Barker’s mill. W. J. Macquorn RANKINE. 

Glasgow, 19th November, 1866. 

[To us it appears that the loss of efficiency following on drown- 
ing the discharge orifices of reaction wheels is mainly due to the 
resistanee which the surrounding water must necessarily offer to 
their rotati The resist of the Waterwitch, or any other 
vessel of the kind, would of course remain unaffected by the sub- 
mergence of the nozzles, provided they were properly arranged; 
and therefore the parallel of the reaction wheel does not apply 
very precisely to the case in point. We believe too that we are 
correct in stating that Mr. Ruthven submerged the nozzles in his 
experiments to a very small depth, while from their position at the 
sides of the ship, and the fact that they projected considerably, 
they a have prejudicially increased the resistance of the hull. 
—Eb. E. 








HYDRO-PROPULSION, 

Srr,—Will you kindly allow me room for a few remarks on the 
effect of submerging the nozzles in hydro-propulsion. Mr. 
Murray, in his letter to you of the 13th inst., properly recognises 
the fact that the staticai pressure due to the external water can 
have no effect upon the efflux from a submerged nozzle, because it 
is under all circumstances balanced by the pressure transmitted 
into the machine through the influx aperture; but then he starts 
the theory that ‘‘the dynamical] reaction of the external water 
appears to be that pressure which is requisite to impress a column 
of water whose base is equal to the area of the nozzles, and whose 
depth is that of the nozzles under water, with a velocity equal to 
that of the true slip in the space of one second of time.” This 
theory, to my mind, is wholly untenable, because it cannot be 
made to appear, in any way that I know of, that any such column 
of water as he speaks of actually does receive the slip-velocity 
every second. It is needless, therefore, to enterinto the investiga- 
tions he founds upon it. That the external water, however, does 
have some effect upon the efflux, there can be no doubt; what this 
eifect is—its nature and amount—the following simple considera- 
tions, it is hoped, will go far to clear up, 

In your editorial article last week you propose for consideration 
the case of ym diaphragms, in lieu of the external water, 
sap immediately in the rear of the nozzles, following the ship, 

ut moved independently of it. Let me avail myself of such a 
ops and reason from it to the actual case. 
the diaphragms were placed within an inch of the nozzles 
they would very seriously retard the efflux; if three inches from 
the nozzles less seriously; if six inches less still, and so on; and 
at some finite, and not very great distance,*they would cease to 
influence the efflux at all. What this distance might be, experi- 
ment only could decide. But what I am chiefly concerned to 
— out now is this:—- Whatever be the distance of the diaphragms 
rom the nozzles, and whatever diminution of efflux-velocity they 
cause in consequence, this diminution must be precisely that due 
to the amount of pressure remitted from the diaphragms to the 
nozzles. And so, as far as the forward thrust on the vessel is con- 
cerned what we lose in reaction from diminished flow we gain in 
action by this remitted pressure, for the one exactly measures the 
other—the one is the cause, the other its direct and immediate 
effect. Hence the forward thrust for propulsion is just the same, 
whether the nozzles be immersed or not, and whether they be 
immersed ors! or anly just under water. 

Now let the hypothethical diaphragms be removed, and let the 
surrounding water act in their place. As in the imaginary case 
so in this the forward thrust is exactly the same, whether for im- 
mersion or non-immersion of the nozzles; but since we have 1fow 
an extremely mobile body, viz., the surrounding water instead of 
solid obstacles, for the issuing water to impinge upon, the pressure 
transmitted back from it to the nozzles must be very much less. 
As I have observed, experiment enly can settle what this actually 
is; but we may form some approximate notion of its actual value 
by trying to realise at what distance from the nozzles the hypo- 
thetical be bre np diaphragms would certainly cease to transmit 
any appreciable pressure backwards at all. A consideration of this 
kind may serve to show how small such pressure must be from the 
external yielding water. In Weisbach’s ‘*‘ Mechanics of Machinery 
and Engineering” (vol. i., 8. 315, remark 2) the diminution of 
flow from immersion of the delivery nozzle would seem to be only 
14 per cent. I believe, for reasons that I need not at present 
trouble you with, that in hydro-propulsion it cannot be so much 
even as this—not more, say, than one per cent. 

And here we may observe, by the way, that we have nothing to 
do with the water and what becomes of it after leaving the vessel, 
excepting in so far as it acts as a medium for transmitting external 
pressure back into the nozzles. It may rise, or tend to rise, in the 
direction of least resistance, till it is stopped by the surrounding 
water; or it may not, being simply brought to rest in its horizontal 
run; but all this we need not trouble ourselves about. It is the 
pressure transmitted backwards, just as we find it operating at the 
nozzles to check the flow, that we have to deal with. 

So far, I have considered the effect of submerged nozzles, only 
as regards the forward thrust, or pressure of propulsion. Now 
let us examine the effect as regards the work demanded of the 
engines. This will be apparent at once. The forward thrust, 
which balances the vessel’s resistance, being the same, the saving 
to the engine power will be exactly proportional to the diminution 

in their speed, that is, to the diminution of velocity in the issuing 
water. But if this diminution of efflux --velocity—is only one per 
cent.; so also the saving of engine power is only one per cent. 
from the submersion of the nozzles. 

Of course this, for what it is worth, is in favour of submerging 
the nozzles ; and on what principle they were ever placed above 
the water-line, I never could understand; for, not to mention 
the practical advantages secured by having them well under 
water, every inch the propelling water is raised above the external 
level is dead loss to the engine. 

I was anxious to send you last week my explanation of the great 
loss of power entailed by the turbine system; but extreme press of 
work and other hindrances prevented me. In another week or 
so if I can find time, I will draw up an account of it, and trust to 
your kindness to publish it. Meanwhile the delay has not been all 
loss; for a little reflection has convinced me, not only that there is 
the enormous loss of power in the work of the Waterwitch that I 
pointed out to you in my letter of the 6th inst., but that the 
maximum useful effect, or very nearly so, was attained on the 
occasion of her experimental trial last month. Strictly speaking, 
the maximum effect would be reached by contracting the nozzles 
till the velocity of issue is as great as 2°4 times that of the vessel, 
when a speed of about 9} knots an hour should be attained; but this 
small advantage would most probably be counterbalanced by the 
increased frictional resistance in the water-courses of the wheel. 
No doubt it was Mr. Ruthven’s experience that forced upon him the 
necessity for increasing his slip, notwithstanding he, as every- 
one else, must have known that increased slip, in itself, must entail 


increased loss of power; for if he made his nozzles large en to 
reduce the slip to half the vessel’s rate, he would have got 8°1 knots 
an hour, instead of 9. This may seem paradoxical, but I will 
give a rigid proof of it in the place. . 

Mr. Murray speaks of applying Gifford’s injector as likely to 
give a better result than the turbine for hydro-propulsion. I know 
nothing whatever of this form of application, but from what he 
says of it, { should much doubt whether it would not entail as 
great a loss as the turbine, if not greater. 

J. A. L, Arpey, M.A. 

P.S.—What I have said in the body of my letter may satisfy your 
other correspondent, Mr. Yelweb, on the question of action versus 
reaction. en the issue takes place in air (strictly, one ought 
to say, in vacuo,) the motive power is all reaction; when in water 
it would seem to be very nearly so. 

20th November, 1866. 





Sm,—The letter of your correspondent, J. A. L. Airey, M.A., 
contains such an extraordinary statement for a mathematician, 
with reference to the reactive force on a tank produced by water 
being discharged through an orifice in the side of it, that I trust 
you will allow me to point out its f 4 ; 

The mathematical Deiatien is strictly correct, though arrived 
at in a rather roundabout way; and this in spite of various inaccu- 
racies, or, at least, errors in precision—as, for instance, making v= to 
two totally different quantities. However, the deduction intended 
to be drawn, viz., that the force to produce a given velocity of 
discharge of fluid must be equal to the section of the fluid multi- 
plied by twice the head due to the velocity, is true, and may be 
proved shortly as follows :— 


In all cases F.t. = Ww v, when F equals the moving force, and 


g ; 
W equals the weight of the body moved, ¢ equals the time 
im seconds of the force acting, and v equals the velocity 


produced. Therefore if ¢ = 1sec., then F = “ v. The mass of 


a fluid discharged through a given sized orifice in a second is 


Aw ", and the velocity produced is v. Therefore F = A w 
g 


v 2, 
29 
Therefore F = A w2hor2A.h.w. But the explanation given by 
Mr. Airey for the use of non-mathematical minds is so marvellous 
that I had to read it over many times before I could conceive it 
possible that I understood him correctly. ; 

The reactive force on the tank when a piston is held in the 
orifice is A h w, and when the piston is removed the force pro- 
ducing velocity is A hw, and Mr. Airey adds the two together to 
obtain the total reactive force when the piston is removed—that 
is, there is an unbalanced pressure, and there is a force producing 
discharge, which together amount to 2 Ahw. 

Surely any one but a mathematician would perceive that the 
force producing discharge must be equal to the unbalanced pres- 
sure during discharge, and also equal to the reactive force on the 
tank; and, if there were no other explanation than this, the force 
producing discharge would be only A hw, and the mathematical 
deductions wrong. 

Mr. Airey says the water will flow out with a velocity due to 
the pressure on A—the same pressure, be it remembered, that by 
the previous supposition acted on the imaginary piston, when, of 
course, the reactive force was exactly A hw. Why does he not in 
that case add the reactive force exerted on the piston to the un- 
balanced pressure, as in the second case? Surely what holds 
good in one case must do so in the other. 

The reactive pressure is of course equal in the one ¢se to that 
exerted on the piston, and in the other case equal to that pro- 
ducing discharge; but the latter is neither equal to nor double the 
former, but a proportion depending on circumstances. 

The mathematical deduction is true, but as the only head in 
existence is the actual head of the fluid, and not the double of it, 
it is clear that there is a hitch somewhere; and though it is gene- 
rally considered that a bad explanation is better than none, I think 
it wrong in a mathematician, or, in fact, in any one, to adopt 
| false premises and worse logic, because they bring out right conclu- 
sions which the object was to establish. The explanation of the 
difficulty is perhaps too lengthy for a letter, but, like most other 
difficulties, it is when known tolerably simple; but, for the reason 
assigned in the note at foot of this, I will not at present enter on 
the question. The subject is one that in my opinion has never 
been properly treated, at least I have never fallen in with any 
published tolerably satisfactory attempt to eliminate the difficulty 
which forms the subject of this letter, or several others which are 
all equally soluble. 

November 15th, 1866. R. D. NAPIER. 

Norte.—I have in the press a pamphlet taking up all the difficul- 
ties I am aware of connected with the flow of liquids and gases, 


5 ; but the height to produce a given velocity in a mass is 





S1r,—The two successful experiments of Messrs. Ruthven with 
the Nautilus and Waterwitch will not fail to draw the attention 
of the scientific world to this system of hydro-propulsion, and as 
anything connected herewith will doubtless be read with interest, 
I would draw the attention of such as wish to be informed on the 
subject to an excellent report of former trials made at Stettin, 
in Prussia, in the year 1855 by Mr. Seydell, shipbuilder and 
engineer, of that place, given in the ninth volume of the 
“ Zeitschrift fur Bauwesen” for the year 1859, published in 
Berlin by Messrs. Ernst and Korn, 

It appears that Mr. Seydell, at the expense of the Prussian 
Government, made a scientific journey through Great Britain and 
Treland in the year 1847, and became acquainted with Mr. Ruthven 
in Edinburgh, who communicated to him his ideas respecting this 
mode of propulsion. With Mr. Seydell this found a ready ear, as 
he had for many years been endeavouring to discover a better 
system of propulsion for river boats than the paddles afforded. 
On his return home he petitioned the Prussian Minister for Trade 
and Public Works for a grant of funds for the purpose of making 
experiments with this system. Funds were granted him, and with 
these, together with subscriptions from several merchants 
in Stettin, and his own means, he built in the year 1855 the 
steamer Albert, fitted up with a turbine on Ruthven’s principle, 
as propeller. This vessel plied regularly for several years on the 
Oder between Stettin and Schmidt, but whether it is still 
in existence I do not know. 

From the drawings given it appears this ship was 98ft. (English) 
long, 13ft. broad, and 7ft. 2in. deep. With steam engine, 
hydraulic apparatus, and fifty passengers, she drew 2ft. 9in. water. 
The machine had two horizontal cylinders, 17in. diameter with 
24in. stroke ; an air pump, 18in. diameter and 12in. stroke ; and 
two feed pumps, set in motion from the engine, each 33in. 
diameter and 12in. stroke. The turbine was 7ft. in diameter, with 
two 10in. jet pipes, the water being taken through thirty-eight 
half-round holes in the bottom of the vessel, each giving an area 
of 7‘4in. The jet pipes wereymade to turn round towards the head 
or stern of the vessel by means of wheels and chains from the 
deck, so that without stopping the engine, merely by turning the 
jet pipes astern, ahead, or vertical, she could go ahead, astern, or 
be brought to a standstill. 

It appears this vessel, from want of adequate steam power in her 
| boilers, did not as regards speed answer the expectations of 
| Mr. Seydell; nevertheless she appears to have gone remarkably 
; smoothly. 

As I fear I have already trespassed too far on your valuable space 
I must refer such of your readers as are interested in this system 
to the report above referred to for further particulars of speed, con- 
sumption of coal, &c. 
| The rotary jet pipes in this vessel I think preferable to those 
chosen by Mr. Ruthven in the Waterwitch, which must always 
cause great resistance in the water at that end out of use, either in 








going ahead or astern. By using the jet pipe, branched as in the 
Waterwitch, it will always be necessary to stop the engine when 
the vessel is to be brought to a temporary standstill, but with a 
rotary pipe, as in the Albert, this is not necessary, it being only 
necessary to turn the pipe vertically downwards and the vessel 
will neither proceed nor recede. How far, however, a rotary pipe is 
practical at sea is another question. 

Mr. Seydell gives in his report also a short account of a success- 
ful experiment he made in the year 1851, in conjunction with 
Mr. Ruthven, with a small vessel in the Clyde, called the 
Phenomenon, and further of another called the Enterprise, 
launched at Granton, in 1853, for a fishing company, of which the 
Duke of Buccleugh was president; but this vessel seems to have 
come, by some means, to an untimely end in Ireland. Cc. H. 

P.S. The Albert steamed one and three-quarter German miles per 
hour; one German mile is equal to four and four-fifths English 
miles; she therefore made eight and a-half miles per hour, nearly. 





Srr,—Your correspondent, ‘‘R. Yelweb,” puts forward a question 
which must suggest itself to anyone considering the subject of 
hydro-propulsion, viz., by which of the following principles is the 
Waterwitch propelled :-—Ist, by the force of the ejection of the 
water by the ee 2 acting on, and taking for a fulcrum, the ex- 
ternal water?* 2nd, by the unbalanced force as that of the ~ 
Barker's mill, or the recoil of a gun? 

From the fact of the outlet being placed above the water line I 
should decidedly say the designer worked on the second principle. 
This kind of propulsion may be advantageously used when the 
resisters and propellers are both in the same fluid, as a rocket or 
a Catherine wheel working in the air; tho result in this case is 
that the resister being in the same medium as the propeller, the 
unbalanced force acts upon the former with advantage, projecting 
it off in an opposite direction to the propelling force. 

A great practical objection must raised against the present 
position of the propelling outlets of the Waterwitch. When ina 
seaway, and sie each nozzle will be respectively one in the air 
and the other in the water, thereby throwing a sudden strain on 
the pumping gear, and causing the ship to deviate from her course. 
This must be apparent to anyone taking a hose charged with 
water and projecting the nozzle suddenly in a tank containing the 
same fluid; a sudden strain can at once be detected when the 
ejecting water comes in contact. with its own dense element. 

I cannot but agree with you and your correspondent, ‘‘ R. Yel- 
web,” that the jets should be as low down as possible, thereby bring- 
ing the first principle into action, that of seizing the denser water 
for afulcrum. The whole force then exerted at the outlet will be 
utilised in propelling the vessel, minus that spent in putting the 
resisting water in motion (slip), which will be less the lower the 
discharge is effected. 

There is yet another principle which may with advantage be 
brought into use, that is suction, if I may be allowed the term. 
If the water drawn in was taken in at either the bows or through 
orifices facing the stem of the ship, any power thus expended 
would be utilised in the vessel’s propulsion. 

I wish the enterprising experimentalists every success in this 
undertaking, which, for some purposes, must excel the present 
mode of propulsion. For war vessels in action it cannot be over- 
estimated, in the case of a breach by shot or shell, and it is to be 
hoped that at the hands of the Admiralty it will receive every 
encouragement it deserves, and not be thrown on one side should 
it in its infancy prove slightly inferior to its rivals, on which 
years of careful study and practical development have been be- 
stowed to render them perfect. A. M. 

Brighton, November 20th, 1866. 





QUICK-RUNNING ENGINES, 

Sim,—In your valuable paper we notice the liberal and kind 
spirit shown to your numerous contributors, and this has encou- 
raged us to make some remarks arising out of the contribution of 
the writer on quick-running engines given in your journal of 
October 5th, page 258. Feeling ourselves interested in the pro- 
gressive improvements made in the steam engine, to increase speed 
where needed, lessen friction by simplifying its mechanism, and 
make the whole more durable and less liable to derangement, we 
hail with pleasurable feelings, and commend the men whose 
thoughts and labours meet with more or less success; but we are 
aware that all makers of engines cannot boast with truth that 
their productions have been signalised by such marked results; 
and if they have profited themselves commercially as makers of 
high-pressure engines, certain it is that all who have used them 
have not. 

We are by no means of opinion that the want of better results 
lies always at the door of the engine maker. Having fulfilled 
his contract and received the balance of his account, his agents 
are withdrawn, and the necessary care and tending is left 
to other hands; and in some instances it happens such persons 
have but little knowledge of that with which they are entrusted, 
as little skill, and the barest possible interest. The result is that 
the engine soon gets out of order, and requires repair much 
sooner than it would if intelligence, skill, and care had been duly 
exercised. The writer on quick-running engines and the firm he 
is connected with seem to have been most fortunate, their designs 
suitable, and the results always satisfactory—nothing wanted, 
nothing superfluous, giving out results of which no complaint is 
ever heard. This, we confess, is not our experience; but doubt- 
less our genius in design, our skill in execution, our want of ex- 
perience, are the causes of little failures. We could wish to have 
an evening’s chat with those who have never failed—never made a 
mistake; but such society, doubtless, we are not fitted to be with, 
and must content ourselves where we are, and to still plod on. 
We have thought, designed, worked; still we confess that that on 
which we had spent our thought, labour, and care, has not always 
realised to us our hopes. Why has this been? may be asked. 
From our experience, from known laws and principles, we believed 
that certain arrangements would yield as certain results; our hand 
was stretched out to gather fruit, but, to our surprise, some little 
omission served to quench the ardour of hope and check the gentle 
flow of expectation. Some parts were fitted too well, the means of 
lubrication too restricted—not suitably adapted to each other in 
point of mutual hardness, or too late attended to, and in a few 
seconds, instead of smoothness in action and efficiency in work, it 
grates on our ear, creates fear, and before we can arrest motion 
injures or destroys itself. Happily this is not the end. Vexed, it 
may be, because of seeming ‘len, but not discouraged, we have 
gained another lesson in the school of experience not to be thrown 
away; we feel more sober, act more cautiously, watch more care- 
fully, and proceed with our work, cogitating with ourselves till we 
feel girt for renewed action, having learnt that, while genius 
designs, without application and assiduous care the best finished 
designs of the most masterly engineer will fail of success, 

We will now go back with your contributor ten years, when the 
firm of which he is a unit received an order from a large rolling 
mill company near Birmingham for a 20in. non-condensing engine, 
2ft. 6in. stroke, to run 100 revolutions, or make that number of 
double strokes, making the piston travel 500ft. per minute, with a 

ressure of 60lb., or four atmospheres, slide valves at each end 

ouble ported. We willsuppose the valves 12 by 18; this gives 192 
square inches at 60 lb. per square inch pressure, equal to five tons 
(from this we will deduct one atmosphere); the motion of valves not 
being given, we will suppose it 44in., this gives 75ft. of travel, load 
3¥"tons, at the expense of engine’s power, but as to the wear and tear 
consequent upon this, we are informed that this engine has been 
at work from that date up to the present time very successfully 
with a few trifling repairs, giving little trouble, such as new brass 
journals in connecting rod and other moving parts, and re-fitting 
piston with new metallic packings. This leaves some margin for 
conjecture; but we are led on to the making of a pair of 20in. 

* We are at a loss to understand what our correspondent means by this 
question. Does he clearly understand it himself ?— Ep. E. 





Nov. 23, 1860. 
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coupled non-condensing horizontal engines for driving a forge and 
ill at an ironworks in this district—say Dudley Port, Mr. G. 
then proprietor. Such was the success of this affair that all came 
to a stand, the engines next to worn out (originally of ordinary 
design and workmanship), the new proprietor, after his own ideas 
of what is cheapest and best, on taking to the works about four 
years ago ref to teke to the engines, and in their stead erected 
a ee beam engine with suitable engine house, wheel gear, 
&c.; and no doubt he has done right for his own interest, and we 
think if the writer on quick-running.engines saw the balance- 
sheets of the two proprietors he think so too. But to pass | 
on with our informant to the two engines of this class ever | 
made by their firm; these, we are -were for a new ironworks | 
near Smethwick, and have steam_cylinders 28in. diameter and | 
2ft. Sin. stroke. We think this § id be 26in. diameter, not | 
28in., and 2ft. Gin. stroke; nor are. the necks on fily-shaft | 
ldin, di or 22in. long. ‘These shafts are doubtless of | 
wearing cold-blast metal, and were made by Messrs. 
berts Brothers, Swan Village Foundry, from the Earl of 
Dudley’s pattern; the necks are barely 134 diameter and 
18in, long; the fiy-wheels were made at the London Works, 
and are 18ft. diameter, not 20ft. asstated. Why these descriptive 
exaggerations should have been or what useful end can be 
ex from such a divergence from truth, we know not. If the 
object of the firm was to make themselves known, and increase 
their trade by publishing what they have done, we feel convinced 
that the engines brought under notice have no special claims 
either in design, workmanship, of results, above those made by 
the late John Tittle, Gun-lane, Westbromwich, maker of the 
engines for Messrs. Crannage and Holding, or Messrs. Wrights, of 
the Dock Foundry, Dudley, a specimen of whose work may be 
seen in an engine of the most simple and direct construction at 
the Round Oak Ironworks, and other local makers. The two last 
described were designed and arranged especially after those last 
put in at the Earl of Dudley’s Round Oak Ironworks, and the 
general arrangements of the Smethwick Works were from plans 
and working drawings not only of the framework, forge and mill 
machinery, &c., but the mode of securing the e, with plan 
of cylinder bottoms, cross sills to receive them, and instructions 
for tying the whole from top to bottom so as to have the strain in 
work ali within itself, were by the Earl of Dudley’s engineer, Mr. 
Trow. We know Mr. Trow as a mechanical engineer. As is 
often the case in this Black Country the little ones have to go to 
work early. We believe he had roy f so when not nine years ol 
and he knows from experience what it is to drive a gin horse, an 
on a tramway, serve as a bricklayer’s clerk, set up a gate- and 
make a wheelbarrow, do the work of a house carpenter from floor 
throughout—he is well remembered for his despatch and corr 


with Mr. Fell and M. Desbrieres, I brought forward and 
described the clip drum with a view to the possible subsequent 
application of the principle. I do not write now for the purpose 
oF depreciating the suggestion; on the contrary, I think it deserves 
attention, but I doubt there are objections to its use which will 
not be easily overcome. 

The clip arrangement is such that the requisite adhesion 
is obtained by lateral pressure, and consequently, though the 
surfaces in contact may wear, the virtual diameter of the wheel 
remains constant. There is, therefore, no correct parallel between 
it and ordinary coupled wheels, nor do I think the same objection 
can be brought against these, inasmuch as they all wear more or 
less, and we have only to deal with small differences of diameter ; 
whereas with a clip a ent the wear of tire would lead to 
uniformly increasing grind or scrub, amounting at last to six or 
seven inches at each revolution. This difficulty may be sur- 
mounted, but not, I am afraid, without considerable extra com- 


plication. 
I confess also that L.do-not see clearly how the clip drum is to 


be applied to a wire rope. atop the that any attach- 
ment or detachment may Wo effected che ‘highly objection- 
able; while to support the rope so firmly that the lateral action of 


the drum may become available without winding round it, will 
constitute a problem of no small difficulty. 

I quite agree with your remarks respecting the grooved wheel 
or tire system. Such wheels were sent out to Mont Cenis for 
ram but no definite results have as yet been obtained from 
them. 

There is another and much the most serious difficulty attending 
any fresh suggestions of the above kind—that of finding a 
sufficient amount of hard cash practically to test the system pro- 

The fact is that some thousand powndsare easily spent in con- 
structing modifications, preparing a. and conducting experi- 
ments on a scale sufficiently large to satisfy capitalists as to the 
commercial value of any such sake and inventors will qos 
find that the real difficulties commence after they leave the des 
and drawing board and step out into the ‘‘ wide, wide world” 
with the cherished bundle of tracings and specifications all ready 
in coat pocket, Sas 

At present the central rail system appears to be the best of 
the plans for mountain railways which have been practically 
proved, and it combines elements of safety in its application 
which are not to be found in many rival schemes. It is quite 

ible, however, that when the success of the Mont Cenis 

ilway has demonstrated the practicability and desirability of 

such undertakings, some more simple system may ultimately be 
introduced and approved. A. ALEXANDER, 





as general pattern-maker, and equally so as a practical millwright. 
As mechanical engineer, without referring to other works which he 
has designed and erected, a look through the Round Oak Ironworks 
(an order for which may doubtless be procured on application to F. 
Smith, Esq.), and other parts of the earl’s estate, are the best 
attestation we can give of his mental calibre and thorough prac- 
tical ability. We would especially commend his mode of taking 
off the back-pressure from slide valves, as may be seen in the two 
largest engines at the works above mentioned. 

The insertion of this in your valuable paper will oblige 

Dudley, November, 1866. OBSERVERS, 





EXTENDED USE OF STEEL. 

Srr,—As your remarks on my application to the Board of Trade 
seem to imply that additional information is required on the 
nature of steel in order to justify such application being complied 
with, I would beg to remind you that steel has been now employed 
in the construction of boilers for more than eight years, and that 
many hundreds are. now in use, giving great satisfaction. Also 
that in any given weight of plates a considerably less percentage 
of defective ones is found (where ordinary care is taken in the 
manufacture, and the materials are of good quality) than in iron 
plates. It is also well known that many thousands of locomotive 
axles are in use, made of steel, while steel piston rods, shafts, 
crank pins, railway bars and tires, are in great and increasing 
demand, besides thousands of tons of ship plates. These matters 
being so well known, I did not think it necessary to particularly 
allude to them,. but. confined myself to drawing attention to a 
railway bridge constructed entirely of steel, the fact of the con- 
stant use of steel for boilers, and the tensile strain which manu- 
facturers were prepared to guarantee. No doubt “bad steel is 
occasionally made, but it bears no proportion to the quantity of 
bad iron produced. Why, then, should we wait for the result of 
the experiments about being made? They will doubtless be of 
considerable value; and in proof that I am not unmindful of this 
I beg to enclose you a letter in reply to an offer made by me, on 
behalf of myself and the Bolton Company, to conduct any reason- 
able set of experiments at our own cost, in order to satisfy ship- 
builders that steel was suitable for building vessels. This offer or 
suggestion of mine was made in consequence of some doubts 
having been expressed at the last meeting of the Institution of Naval 
Architects, that rivetted structures when of steel were propor- 
tionately weaker than those of iron. My letter to the council of 
the Institution of Naval Architects was dated 26th March, and I 
believe suggested the formation of the committee. If so, I think 
it would have been well had I been placed upon it; but I heard 
nothing of it until the receipt of the accompanying letter, received 
more than a month afterwards. I think it would also have been 
very desirable to have added to the committee the name of one 
of the railway inspectors of the Board of Trade, as also that of one 
of the surveyors of the marine department, as these gentlemen 
might have rendered very valuable aid. The result of the experi- 
ments may ibly justify much more being done than that I have 
now asked for; but I think all will admit that very ample infor- 
mation is already at hand to warrant what is now in contemplation. 
It might also have been well for a gentleman to be on the com- 
mittee on behalf of Lloyd’s Committee, as from their present 
practice of classing all iron vessels alike, whether made of the 
commonest ship plates, or those of Lowmoor or Bowling iron, 
would lead us to believe they require enlightenment. It is for the 
experimental committee, or those who have subscribed liberally 
towards carrying out the experiments, to determine if the views 
here suggested of adding to it are worth consideration. Pray, Sir, 
let us be moving, as this will in no way impede the operations of 
either the experimental committee or your proposed ¢ommission. 

40, Parliament-street West, 8.W. EDWARD E. ALLEN. 

5, Westminster Chambers, Victoria-street, London, 8.W. 
April 27th, 1866. 

StR,—On behalf of the council of the Institution of Naval Architects, I beg 
to intorm you that they are very glad to find in your letter of the 26th ult a 
confirmation of the views they themselves ¢ntertain—that it is most desirable 
that a careful series of experiments should be made on the st: ith of steel 
and its applicability to shipbuilding and engineering purposes. Tut ought to 
inform you that several steel manufacturers, including Messrs. Bessemer, John 
Brown, and others, are now in communication with a committee of civil engi- 
neers for the purpose of instituting just such a set of experiments as you pro- 
pose. I would therefore suggest to you the propriety of your co-operating with 
those steel manufacturers in carrying out a united and authoritative ser:es of 
experiments. If, however, you should prefer to incur the whole cost of a series 
applicable to naval architecture, | beg to indicate that the series of experi- 
ments would consist of tearing and crushing ship plates and angle irons of 
various lengths and proportions, and rivetted together in the various shapes in 
which they are employed for shipbuilding. Such a series of experiments made | 
by Mr. Kirkaldy’s very beautitn] machinery would be well worthy of record in 
the ** Transaciions” of our Institutioa of Naval Architects. 

Edward E. Allen, Esq. J. SCOTT RUSSELL. 








MOUNTAIN LOCOMOTIVES, 

Sir,— Referring to the remarks on mountain locomotives in | 
your impression of the 2nd inst., will you allow me to state that | 
although probably the adaptation of the “‘clip drum” principle 
had not hitherto been publicly suggested, yet that in April, 1865, | 
when discussing the general question of adhesion at Mont Cenis | 


3, Newman’s-court, Cornhill, 
November, 1866. 





THE WATER SUPPLY OF LONDON, 
No. VI. 

THE south-east part of the metropolis is supplied with water 

entirely from chalk wells, the property of the Kent Waterworks 
Company. 
In 1699, William Farnold and others obtained a patent, 
extending over a term of 500 years, for the exclusive supply of 
the royal manors of Sayes Court and East Greenwich, The 
water was taken from the river Ravensbourne, and distributed 
over the districts by hydraulic power. These works subse- 
quently became the property of John Smeaton and a Mr. 
Holmes. Smeaton caused a new setof pumps and water-wheel to 
be erected, which continued in use until 1851, when they were 
removed although still in perfect order. An engraving of this 
machinery aj rs in Smeaton’s . R. Dodd, the projector 
of the East London and the West Middlesex Waterworks, formed 
a company for the supply of the south-east district from the 
Thames, but this scheme was opposed by the proprietors of the 
Ravensbourne Works. ‘Thus, failing to establish a new source 
of supply, the newly formed company purchased the then exist- 
ing works and patent, and in 1809 became incorporated under 
the title of the Kent Waterworks Company, the supply still 
being continued from the Ravensbourne to Deptford, Green- 
wich, Woolwich, Rotherhithe, Lee, Lewisham, Plumstead, and 
Charlton, until 1860, when artesian wells were sunk in the 
chalk at Deptford. The use of the water from the river was then 
abandoned. 

The present works consist of six distributing. stations, é.c., 
Depttord, Charlton, Plumstead, Dover-road, Shortlands, and 
Crayford. 

At Deptford station, which is the principal one of the com- 
pany, there are three artesian wells, provided with engines and 
pumps for raising the water. The first, a 60in. cylinder Cornish 
engine, by Harvey and Co., fitted with a surface condenser. 
This engine is erected similarly to an ordinary mine pumping 
engine with respect to the building, the pump being on the 
outside of the engine-house ; the pump is of the lift variety, 
with a working barrel 30in. diameter, and having a stroke of 
10it. 6in. This pump was employed in sinking the well, and 
has not since been removed; but the original intention was to 
have replaced it with a prunger pump. The water flows so 
rapidly into the well now that the task presents some consider- 
able difficulty ; although this is not by far the most favourable 
condition under which the Cornish engine works, yet it gives 
results sufficiently good to warrant its being allowed to remain 
unaltered. The second engine is ah inverted beam engine on 
the Cornish principle, with a cylinder 30in. diameter, and pro- 
vided with lift pump 26in. diameter and 7ft. stroke. This 
pump, like the former, is placed without the building. The 
next is a 26in. cylinder engine, with a. 24in. pump, and having 
4ft. stroke. The water is distributed to the low levels by a pair 
of 70in. cylinder Cornish engines, working together, pumping 
into the same main. The gear of thésé engines is coupled so that 
the corresponding strokes of he twa ines may not simul- 
taneously occur, thus in a great“measure equalising the flow of 
the water. The stroke of the engines and pumps is 10ft.; the 
pumps are both double-acting, and they are 18in. and 20}in. dia- 
meter respectively. There is no stand-pipe, but a large air vessel 
to control the flow ; it is 6ft. in diameter and 30ft. high. 

The upper levels are supplied by means of two fly-wheel 
engines, by Boulton and Watt, each cylinder being 38in. diameter. 
The pumps are double-acting, each 144in. diameter and 6ft. 3in. 
stroke. The pressure of the low service at the works is 175ft., 
and that of the high 280ft. At the Charlton station there are 
two artesian wells, each provided with a 60in. cylinder Cornish 
engine, having 10ft. stroke ;*at the outer end of the beam a lift- 
pump is worked, raising the water from the well into a cistern ; 
inside each lift-pump is placed a bucket and plunger pump 2lin. 
diameter and 8ft. stroke; by means of these pumps the water is 
taken from the receiving cistern and forced into the mains. The 
engines are both provided with surface condensers, and the 
pumps are so arranged as to distribute the water to either the 
upper or lower levels. 

The Plumstead station was formerly the property of an inde- 
pendent company, but was subsequently purchased by the Kent 
company. It possesses one artesian well, anda 29in. double-acting 
engine, with 5ft. stroke, which is employed to distribute the 
water to the lower services, 

At the Dover-road station there is one horizontal engine with 


a cylinder 20in. diameter and 3ft. stroke, employed as an extra 
lift for the high districts of Abbey Wood, Eltham, &c., and also 
for the supply of Shooter’s-hill. e engine is provided with a 
double-acting pump, and is fitted with a surface condenser; a 
duplicate of this engine is now in the course of construction. 
The maximum height to which water is raised by the engine is 
470ft. above Trinity datum. 

Shortlands station is situated near Bromley, at which station 
a 40in, Cornish engine with 8ft. stroke, by Harvey and Co., is 
em to raise and distribute the water from one artesian 
well, | ‘The ‘water is raised by means of a lift-pump 12}in. 
diameter, and distributed by means of a double-acting pump. 
This engine is also provided with a surface condenser. 

; works at Crayford station are in progress, the well is 
gompleted, and the engine is being constructed by Messrs. 
veyand Co, It will bea horizontal rotative engine with a 
Mey! ‘24in. diameter and 4ft. stroke. The lift-pump will be 
12in. diameter and connected to the piston rod by means of a 
bent lever at one end of the cylinder, whilst the foree pump 
will be simi arranged at the other end ; this engine will also 
havea surface condenser. 

The several reservoirs connected with the works are situated 
at Greenwich Park, Woolwich, Plumstead Common, Shooter’s- 
hill, and near Chislehurst Common. The Kent Waterworks 
district, extends from Rotherhithe to Erith, and includes Cray- 
ford, Bexley, East Wickham, Eltham, Chislehurst, Bromley, 
Lee; an ty Woolwich, Plumstead, Charlton, Resse 
Deptford, and Peckham. The number of houses supplied is 
33,693, and the quantity of water delivered amounts to trom six 
to seven millions of gallons daily, the whole of which is 
obtained from chalk springs. In concluding this notice of the 
Kent Waterworks, we wish to acknowledge the courtesy shown 
us by Mr, Morris in supplying the information. 

dn. Tue Encrveer, vol. xxii. p 253, the East London Waterworks 
were described, and it was stated that a 100in. Cornish engine 
is employed at the company’s works, Lea Bridge. We are now 
enabled to produce engravings in our columns of that engine, 
prepared from the working drawings. Our readers will perceive 
from the illustrations of engines we have produced in connection 
with this subject that there are four types of large engines 
employed in the Metropolitan works, viz., the direct single- 
acting or bull engine, the single-acting beam engine, the single 
cylinder rotary engine; and also the double cylinder rotary 
engine. All the engravings we have published of those engines 
have been prepared with great care from the working drawings ; 
they therefore cannot fail to prove of much service for reference, 
and we only wish that we could publish a carefully kept record 
of the duties performed by each separate type during a 
lengthened period with precisely the same quality fuel, that a 
fair comparison might be made. As it is, the results at our 
disposal are merely those of experiment, and are not adapted 
for making a fair comparison. We may remark, en passant, 
that in recording the duty of an engine, very great 
errors may be made with the system usually adopted. The 
work done by the engine does not directly depend on the 
fuel burnt, but on the water evaporated; and, therefore, should 
be expressed in terms of the latter, instead of that of the former, 
for it is obvious that the duty recorded by the present system 
would vary with the efficiency of the boiler and also of the fuel. 
Practically speaking the units of work due to the evaporation of 
1lb. of water is constant, and therefore farms a convenient 
standard, the duty would then be expressed by saying, that for 
the evaporation of 1 lb. of water a certain number of units is 
done by the engine, or a certain percentage of the work due to 
the evaporation has been utilised. 

The engine which our engraving represents was constructed by 
Messrs. Harvey and Co., and, with the exception of a 112in. 
cylinder engine, also by the same makers, at the Battersea Works 
ot the Southwark and Vauxhall Company, it is we believe the - 
largest engine employed at the various waterworks, and it has 
been found to support the high reputation which large Cornish 
engines have gained. Some particulars of duty and power of 
this particular size engine will be found in connection with 
“Examples of Modern Mining Machinery,” in Tue ENGINEER, 
page 273 of the present volume. For general waterworks pur- 
poses we consider the direct acting superior to the beam engine 
in one or two very important respects. In the first place, the 
moving parts are very few compared with its rival, and it is con- 
sequently much cheaper; and, in the second place, the space and 
buildings required are very greatly reduced. We have already 
published drawings of a 70in. engine, from which the required 
space and buildings may be easily determined; and we have en- 
deavoured, in previous umpressions of Tue ENGINEER, to supply 
in a great measure the want of information connected with the 
employment of the single acting engine for pumping purposes. 





THE coming session is likely to be more free from railway and 
other new schemes than any session since 1840. Engineers and 
surveyors have literally nothing to do, and parliamentary agents 
can boast of little beyond bills of arrangement and for extensions 
of time. Several bills for abandonment of authorised lines are 
likely to be brought in, in which relief will be sought from the 
penalties imposed in the Acts for non-completion of the lines. The 
number of lines authorised but not commenced is extraordinary ; 
and a general Abandonment Act, like that of 1847, is spoken of as 
not impossible in either the ensuing or the following session. 

Frr&s at THEATRES.—So many theatres have been burnt down 
of late, years in London and elsewhere that the following old 
French law, promulgated during the first Republic, ‘I+ Germinal, 
year VII” (1799) may be of interest :—‘‘1, The machinery and 
d tions must be kept in a warehouse separated from the 


th roper (salle de spectacle); 2, a reservoir must always be 
k of water, and at least one pump in good repair; 3, a 
sulfigient number of firemen must be kept at all times ready ; 
4, one’ of these must be constantly employed as a sentinel; 5, a 


guatd post must be habitually kept beyond the times of the per- 
formances ; 6 and 7, after every performance the theatre must be 
visited everywhere by the door porter, accompanied by a watch 
dog, and in the presence of a municipal officer. If the execution 
of these measures be omitted for one day the theatre mast be 
closed.” 
Jae IN VARSOVIA.—It was only towards the end of last 
that news reached us of the opening of the first section of 
the railway which will ultimately extend from Varsovia, vid Kiew, 
to M . It at Varsovia, and has extended at 
present to Siedlce, one of the new seats of government. The 
works were only commenced in 1864, and have been pushed 
forward with considerable energy, and have been carried out by a 
private company, the Government guaranteeing merely the usual 
5 per cent. interest on the capital expended. The length of their 
first section is eighty-six Russian versts, equal, in round numbers, 
to sixty-five English miles. The facilities for traffic were availed 
of the first day the line was opened, and a considerable quantity 
of wheat conveyed by the new line, as might be anticipated, when 
it is known that the same weight which formerly cost 3s. 3d. for 
transport between Varsovia and Siedlce can now be conveyed for 
a fraction less than a shilling. It is naturally expected that tho 
extension of this railway will lead to a large interchange of com- 
modities in general and a considerable traffic in cereals. ‘The next 
section from Siedlce to Terespol will probably be opened about 
June or July in next year, 
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TO CORRESPONDENTS. 
call the attention of our Advertisers to the notice 
state that the large circulation of THE ENGINEER 
us to go to press at an early hour of the morning of 
leat Advertisements, to ensure insertion, must be de- 
i at the Engineer Office before seven o'clock on the Thursday 


evening of each week; any received that time must neces- 
*,* We cannot undertake to return ings or manuscripts, and 


must, therefore, request our correspondents to keep copies. 
A. H.—Jn advance of the centre. 
ALLOY.— Write to Messrs. Spon, Bucklersbury, London. 
¥F. B —The constant friction of the marbles keeps the lime in solution. 
T. L. 8.—“ From the Atlantic to the Pacific,” Rawlings. You can procure the 
K.J.—You wilt not have much dificult 
-—You not i . & at her 
——— a lpply personally at any of 
H. B. W.—The water would be driven out down to a point a little below the upper 
edge of the lateral orifice in the tank. 
H. B—A cwry exosilont ties, which has alveniy tes patented, we beltene, ough 


by Messrs. Lo Stationers’ Hall-court, Ludgate-hill, London, 
Z. X.—You will certainiy gain power by taking the lap off your valves—how 
much, we shall be happy to tell you when you supply us with further ‘ion. 
MR. DUNCAN, Agent for Kraus’s Pyrometers.— Will any of our readers kindly 
" - aaa this gentleman can be found, or where the pyrometer can be 


144,0007t. to 192,000/t., accord: 
ENGINEER for June 29th, 1866, page 463, 

A SUFFERER.—Jf the company's works are not being constructed in accordance 

with their powers under the Act of Parliament, any person aggrieved, whether 
or not, can apply, and would obtain an injunction from the Court 
of Ci to resirain the company from wrongfully proceeding further. 

AN ENGINEER.—1. Everything depends on the kind of work done by the survey 
and tis amount. If he be in large, or even fair practice, the time spent with him 
will certainly not be wasted. 2. The premium varies—say from £200 to 
£1,000, according to the professional position of the gentleman to whom the 
pupil is articled, 

DRBALNAGE.— Much wiil depend on the professional status of the gentleman to 
whom you refer. In the abstract, the art of drainage represents but one, and 
that a very limited branch of civil enyineering. Hydraulic engineering includes 
drainage, irrigation, &c., and constitutes a very important subject. If your in~ 
clination lies that way you cannot do better than begin with drainage. 

A. B.—1. The solid content of a sphere is equal to two-thirds of that of its cir- 
cumscribing cylinder. It may also be determined by multiplying the cube of 
the diameter of the sphere by *5326; the product is the solidity. The contents of 
@ hemisphere is of course half that of a sphere. 2. A cubic inch of water 
weighs 03617 lb. ; a cubic foot, or 1,728 cubic inches, contains 6°25 imperial 
gallons. From these data you will have no difficulty, we presume, in working 
out your calculations. 

X. A. B.—The Proportions of piston and plunger given in your note will do very 
well, Use a plain ring with a bevelled joint. The pi may be 2in. thick, the 
ring being \}in. wide. Less will do, but you will lose nothing by having plenty 
of surface. We have not had time to check over your calculations, but the result 
ts evidently wrong. In the case of small engines the diameter of the crank shaft 
should be about one-third that of the cylinder. Thus a \0in. piston would have 


a shaft 3}in. or 33in. diameter, 

A So a Ty Pe three rings of 3in. by 9-16ths angle iron round each 
flue. The rings may be made without a weld, care being taken that the ends butt 
Jairly. If you cannot manage to get them into position in one piece, use semi- 
circles butting: It will then be proper, however, to employ four rings instead 
of three. The hoops should be an inch too large for the flue, and inch 
washers must be placed between the angle iron and the flue, through which the 
rivets will pass. Three-quarter rivets, spaced 4in. asunder, will do. 

W. T.—The simplest method of determining the gain of power obtained by using 
any arrangement of winch or tackle, is simply to divide the distance passed over 
by the winch handle in making a single revolution by the height which the load is 
raised in the same time. Thus a winch handle \din. long passes ha 
distance of 47in. If the load ts raised through \in. in the same time, then the 
gain is 47 to \—that is to say, | lb. at the winch handle will, disregarding fric- 
tion, balance 47 lb. of load. The frictional resistance will absorb about one- 
third of the vower. 

CYLINDER.— Friction wheels, if properly put to work, will answer, but cogged 
wheels will suit your purpose much better. If the one is geared with 
wood the noise will be very little. A small Cornish boiler will be cheapest and 
satest. If room is an object, the upright form, with an internal conical fire-box, 
may be used, but you will not find it durable or economical. Eccentrics in- 
tended to be put between double cranks are made in two pieces subsequently 
— together in different ways, which we could not make clear to you without 

wings. 

J.J. 0.-- Your inquiry relates to one of those subjects wu; which no separate 
work been written, and the information about which will have to be drawn 
JSrom a variety of sources. Look at the first volume of the “ Transactions” of 
the Institution of Naval Architects; “ Ure's Dictionary,” Part I/I.; the Blue- 
book of the 1860 Commitiee on Chain Cables and Anchors for the Merchant 
Service; and the ‘* Journal of the Society of Arts,” May 6th, 1864. See also 
through the indices of our last three or Jour volumes. Though old, R. Poring’s 
“ Treatise on the Anchor’ (1819) is still a very useful book. J 

EXPERIMENT.—A condensing engine of the i construction will require 
about 27 lb. of condensing water per hour for each pound of water evaporated 
in the same time. Speaking generally, we shall not be far wrong if we assume 
that, the specific heat of air being °2374, 4 lb. of air would be about as efficient 
in condensing steum as | lb. of water. In other words, for each pound of feed, 
water evaporated in your boiler, and passed through the cylinders of your engine, 
you would require to drive at least 100 lb. to 120 lb. of air through the con- 
denser. We believe that the scheme is wholly inapplicable to your intended pur- 


pose. 
W. M. H..— We confess we are unable to perceive the connection between the 
absence of air and corrosion. The eating away of plates must be mainly due to 
the oxidising effect of pure water; to add air would only be to add more oxygen. 
Again, the presence of air in the water will be attended by its presence in the 
steam, and of course in the condenser, where it will seriously impair the vacuum. 
There is no good reason to believe that the water in boilers fed from surface 
condensers is free from air, It is almost impossible to obviate leakage of air 
into the condenser, and all that enters is certainly not removed by the air pump. 
It appears to us, further, that a force pump is not required, as it would suffice tv 
open an aw cock on the condenser,or, better still, to suffer the water from the 
hot weil to overflow and fall into another vessel, from which the feed would be 
drawn, in several small streams, The common feed-pump could be made to 
draw air if necessary; indeed, it is sometimes very difficult to prevent its doing 
so, We cannot recommend you to take out a patent. 
VELOCIMETER, 
(To the Editor of The Engineer.) 
Srr,—Can you or your correspondents oblige me with the name of the 


patentee of a good velocimeter for measuring the speed of water in a river 
channel ? BARRAGASE, 





CORROSION OF BOILERS. 
(To the Editor of The Engineer) 

81m,—Can you or any of your readers give a remedy for the prevention of 
corrosion in a small wrought iron heating apparatus? I may say that it has 
been successfully cleansed and greased ; still the water becomes red, and co: 
sion proceeds, J.E. 

November 17th, 1866. 

VERTICAL v. HORIZONTAL BOILERS. 
(To the Editor of The Engineer.) 

§1r,—Considering the value of land in large towns, it has often perplexed me 
that the horizontal boiler should be in almost universal use, taking into account 
the ground room occupied. Heat always rising, surely some of the scientific 
boiler makers reading your journal can give the comparative advantages of the 
one and the other, or can design a vertical boiler combining economy of coal 
for the steam made, and the minimum of risk from explosion, and easy to 
repair or clean. E. W. B. 

Sheffield, 2ist November, 1866. 

THE CHOKING OF GAS MAINS. 
(To the Editor of The Engineer) 

SIR,—We have a small gasworks, to supply about vne hundred and thirty 
lights. All the apparatus is on the old system; the retort is of the D form, 
with a 3in. pipe on the mouth to conduct the gasto the mine. The main is 
over the retort, 5ft. above it, and open in front (not bricked up), 10in. diameter, 
half filled with tar, and the pipe dips into the tar 34in. Is there anything in 
these arrangements that will cause the pipe that conducts the gas into the main 
to choke up while the charge is burning out, as this has occurred with us nearly 
every time we have charged the retort with cannel coal? We fi made 
our gas from the Dronfield soft coal; but with this coal I have known it go 
for weeks together without choking. The substance that chokes the pipe seems 
to have a drossy appearance, and seldom collects in one part of the pipe twice 
together. If you or your correspondents will have the kindness to advise me, 
through your columns, on this matter, I shall feel greatly obliged. 

Sheffield, 20th November, 1866. E. G. B, 


MEETINGS NEXT WEEK. 
INSTITUTION OF CIVIL ENGINEERS. — Tuesday, November 27th, at eight 
p.m.—1. ** On the Smelting of Refractory Copper Ores, with Wood as Fuel, in 











Australia,” by Joshua Llewellyn Morgan, Assoc. Inst.C.E. 2. ‘* Description 
of the Cofferdams used in the execution of No. 2 Contract of the Thames Em- 
bankment,” by Thomas Dawson Ridley, Assoc. Inst. C.E. 

CIviL AND ENGINEERS’ SOCIETY. — Wednesday, 28th 
Discussion on Mr. Moritz Miiller’s paper, “ On Railways over the Alps.” 
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OUR UNARMOURED SHIPS, 


We commenced an article in our last impression with the 
words, “ What shall we do with our old fleet?” It is now 
all but certain that this very question will be put to the 
Government soon after Parliament meets, and it is highly 
— that the country will press for a speedy decision. 

e have already expressed our views in part as to the pro- 
per method of solving a problem connected most intimately 
with England’s safety and naval prestige, and we are ata 
loss to perceive in what way exception can fairly be taken 
to our arguments. We are pleased to find that the Zimes 
has lent us the aid of its powerful influence, fully indorsing 
the views we have expressed. We may therefore conclude 
that if Mr. Henwood’s proposal has not been overset by the 
weight of antagonistic argument, it is simply because it is so 
substantially good that no amount of publicity can evoke 
adverse criticisms of much weight. Indeed, it will be found 
that the more carefully we examine into the condition and 
characteristics of ourunarmoured fleet, the more suicidal will 
appear the gs * suffering our ships to rot, or of break- 


ing them up. y these vessels have been treated with 
contumely and regarded with mace it is really diffi- 
esis that those who 


cult to understand, except on the hypot 
have the control of our naval odniniatantion and those 
who are supposed to save the British public the trouble of 
thiiking, have been alike ignorant of their capabilities. 
Writing not only truthfully, but with a somewhat intimate 
knowledge of that about which we write, we assert unhesi- 
tatingly, as we have asserted before, that our wooden fleet 
is composed of magnificent ships, superior to those of any 
other navy in the world in every respect but two—they 
lack arms and armour—we have already seen how both 
may be supplied. 

Figures are dry reading, yet they possess a mute 
eloquence of their own ; and as we have heard it urged 
that our line-of-battle ships are too slow to prove of much 
service in competition with modern fleets, we beg to call 
attention to the following facts :—Our three-decked line- 
of-battle ships are provided with two classes of engines, 
the first of 1,000-horse power nominal, the second of 800- 
horse power. The 1,000-horse power engines have worked 
up to 4,524 indicated horse-power—or say to four and a- 
half times the nominal power—and the average speed of 
the ships in which they are fitted has then been 13°565 
knots per hour. The 800-horse engines indicated 3,352- 
horse power—say four and one-fifth times the nominal— 
and the average speed of the three-deckers in which they 
are fitted has then been 12°569 knots per hour. Turning 
now to our line-of-battle ships with two decks, we find that 
they are fitted with engines differing considerably in 
power. Beginning with those of 800-horse power, we may 
state that they have indicated 3,341-horse power, giving an 
average speed of 13°338 knots. The 600-horse power 
engines have worked up to 2,518-horse power, giving an 
average speed of 1219knots. The 500-horse engines lave 
develo 2,102-horse power, giving a speed of 11°533 
knots; while the two-decked line-of-battle ships with 
engines of 400-horse power when working up to 1,424- 
horse power—or three and a-half times the nominal power 
—have attained a mean speed of 10°46 knots per hour. It 
cannot be urged in the face of these figures that our old 
fleet is slow. Yet it possesses advantages perhaps more 
important than those proper to the capability of attaining a 
high velocity. All our unarmoured ships of a class, pos- 
sess nearly the same steaming powers. Thus if we select 
the vessels of 800-horse power we find that they would 
constitute a squadron capable of acting with the utmost 
unity on going into action—indeed, as one ship. It is 
perfectly well known that our present Channel fleets are 
composed of vessels of such various powers that they 
cannot keep together for a single day without the adoption 
of extraordinary precautions; yet it may be safely stated 
that by simply estimating the speeds of our wooden un- 
armoured ships from the powers of the engines with which 
they are respectively fitted, such selections might be made 
as would give us, not indeed an entire navy capable of 
acting as a whole, but three or four distinct squadrons, each 
capable of steaming and sailing at a special velocity, which 
a ama it would be within the power of every individual 
vessel composing the squadron to maintain with compara- 
tive ease. Naval officers will not be slow to perceive how 
great an advantage the feasibility of massing vessels for 
the purpose of mutual support will confer in an engage- 
ment or when cruising in searchof anenemy. Uniformity 
of in such a fleet as our conve wooden ships 
would constitute is of even more importance than great 
velocity. 

We = thus far, we think, shown that, if our converted 
fleet should prove inefficient, it will not be because its ships 
are slow. the we have placed before our readers 
afford tolerably conclusive evidence on this point. But we 
may legitimately a our arguments one step further, and 

to show that the speeds we have given may not only 
a maintained, notwithstanding the increase in midship sec- 





tion, due to the method of conversion proposed by Mr. Hen- 
wood, but even increased. None of the engines to which we 
have referred ever worked up to much more than four and a- 
half times the nominal power, whereas the machinery of the 
Bellerophon has developed an indicated power six times as 
great as the nominal. We have no reason to think that 
the engines lack strength; all they require to enable them 
to a useful effect equal to anything ever attained 
at sea, is more steam. In other words, more power could 
be got out of them by increasing the boiler pressure from 
20 1b, to 25 1b., and fitting them with cupetantiig appa- 
ratus. A few slight modifications of the valve gear might 
also be required, but these would prove very inexpensive. 
We have good reason to believe that the increased pressure 
of 5 lb. per inch would be very well borne by existin 
boilers ; but, if any doubt existed on this point, it woul 
be easy to replace them with others stronger and of better 
construction. The expense of conversion would thus be 
slightly increased, but hardly in the same proportion as the 
resulting increase in the efficiency of the old-new fleet. The 
addition of superheaters, too, would reduce the consumption 
of fuel; and thus, we fancy, any improvements effected in the 
engine or boiler rooms would quickly pay for themselves. 
ving thus far disposed of the question of speed, we may 
roceed to regard the matter from another aspect. We 
now that the Bellerophon class of vessels was specially 
introduced to avoid the “ unhandiness,” as a sailor would 
say, of ships of the Minotaur dimensions; but the principal 
difference between Mr. Reed’s new ships and the un- 
handy ironclads which went before, lies in their respec- 
tive lengths. The Bellerophon and the Pallas are shorter 
than the Minotaur or the Valiant—that is about all. 
Let us see how far the ships of the converted fleet would 
conform to this necessary condition. We must once more 
resort to figures. The two line-of-battle ships, Howe and 
Victoria, three-deckers, fitted with engines of 1,000-horse 
power, are only 260ft. long each. The two-decked ships, 
with 800-horse power engines, vary in length from 245ft. to 
252ft. Those of 600-horse power are about 230ft., those of 
500-horse power about 216ft., and those of 400-horse 
power are about 200ft long. For the sake of illustration, 
let us compare the Victoria and the Bellerophon—not in 
order to draw invidious distinctions, but merely that those 
who are not perfectly familiar with the characteristics of 
our old and new navies may be enabled to arrive ata 
tolerably just idea of the relative powers of the Victoria 
as a type of the converted’ fleet, and of the Bellerophon as 
a type of that new fleet which is gradually springing into 
existence :— 





VicToRIA, BELLEROFHON., 
Length ees 00 oe ae 260ft. 300ft. 
TOmMMage «cence ote ane 4,127 4,270 
Horse power —.... see see one 1,000 1,000 
Pressure on boilers ... ... «. — 25\bs, 30 Ibs. 
Average speed, say ... +. 13°5 knots, 14 knots, 
Armour, inner skin ~ s ljin. = 
Teak backing ... .1. ss oe 18in. . 10in. 

4 turrets. 10 ports. 

Armament... ... 5 «« «+ eight350 pr. ten 300 pr. 
Throwing a broadside of... ... 2,800 1b. 1,500 Ib. 
Sail power ... ... 1. soe eve full. full. 

To convert. New. 
Cost, say £100,000 £385,000* 


We do not mean to argue that the converted Vic- 
toria will be as goud as the new Bellerophon, yet the 

ints in which she would prove wanting and imperfect 

o not appear very ouideatle ; and it might so happen 

that in action an admiral’s pennant or the flag of Old 
England would be carried with as much safety and honour 
on board the one vessel as on board the other. 

We have not as yet referred to the suitability of our 
wooden ships when converted, for service on foreign stations, 
nor shall we do so just now. The point is of secondary 
importance. We have new ships enough to maintain our 
position abroad could they be but spared from the task of 
guarding us at home. Our plated wooden walls would 
answer every purpose if they sufficed to keep hostile fieets 
from our shores. Yet we think it may be shown that 
even as cruisers our old ships would maintain British 
honour and provide a comfortable home for British tars. 
To this branch of the subject we may take occasion tu 
revert. 

We cannot better conclude this article than by stating a 
simple fact, which will illustrate the attitude hitherto 
assumed by the Admiralty in dealing with our unarmoured 
ships. The Prince of Wales is a wooden unarmoured 
three-decked line-of-battle ship, of 4,000 tons burthen, 
fitted with engines of 800-horse power, by Messrs. John 
Penn and Son. She was completed and tried just six 
years ago, when she attained an average speed under steam 
of 12°569 knots. This vessel might converted into a 
turret ship, carrying four turrets, and throwing a broad- 
side of some 4,800 tb, her sides being covered with seven 
inches ef armour; or into a monitor, mounting three 
turrets, provided with twelve inches of armour. Now 
this ship has never once been used since her trial trips 
were completed. The Admiralty recently became con- 
vinced of the prudence of converting her, however, and 
the task has been commenced. As a preliminary we 
engines have been taken out. Our readers will probably 
consider this rather a remarkable proceeding. Its wisdom 
will be ised in a moment when we state the nature 
of the conversion. The Prince of Wales isnot to be a sea- 
going broadside ship, nor a sea-going turreted ship, nor a 
monitor, but simply a floating hospital! Can any reason- 
able man not connected with the Admiralty doubt for a 
moment in what capacity the ship would serve the 
country. If a hospital — wanted, surely it was 
not necessary to select probably the finest unarmoured 
ship in our ion. Sir John Pakington not long since 
complained that in the matter of ships of war England 
suffered from “woeful want.” Weshall just hit the truth 
by attributing such a condition of affairs to the “ wilful 


* In the report of the Controller’s Office for June, 1865, the cost ‘of the 
Bellerophon, not then completed, is put down as follows :—Hull, exclasive of 
fittings, £212,380; engines, exclusive of fittings, £72,500; total, £284,820. 
To this must be added fittings and cost of alterations, &., which probably 
brought up the cost of the ship, when completed, to more than the amoun 
given above. 
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waste” which is still apparently regarded in the regions of 
Whitehall as economy and prudence... 


THE GANGES CANAL, 

THE committee appointed by the Indian Government to 
report upon the state of the Ganges Canal have lately 
brought their deliberations to a close by the submission of 
a report that in somé particulars possesses more than local 
interest. The discussion on the:merits and demerits of the 
Ganges Canal has from the commencement been main- 
tained with a de of acerbity that could not fail to 
arouse a good deal of feeling, even amongst such as could 
hardly be supposed to: with professional concern the 
ssue of the inquiry. 

In India a species of emulation, frequently displaying 
itself in petty jealousy, appears to influence the relations 
of each of the three presidencies with each other; and it is 
mainly from this propensity that the discussion on the 
Ganges Canal originated. A gentleman of considerable 
and deserved repute, whose experiences in the designing 
and construction of irrigation canals was confined to the 
Madras presidency, volunteered toundertake the unenviable 
task of assailing the engineers of the Ganges Canal, and 
bringing their professional delinquencies to light. The task 
was not thrust upon him, but so far as we are aware was 
spontaneously undertaken, and possibly was an over zealous 
exhibition of professional indignation that the engineer 
officers of Bengal should hold opinions at variance with the 
ideas inculcated in the Madras presidency. This gentleman, 
havingsecured for himself ahearingfrom the Indian Govern- 
ment, submitted a detailed report on the state of the canal, 
enlarging upon the several already acknowledged imperfec- 
tions of the works, and with this report he submitted for con- 
sideration a scheme for remedying the defects complained of. 
To discuss this scheme in conjunction with the alternative 
projects of Major Crofton, the officer deputed by Govern- 
ment for the duty, a special commission was appointed, the 
report of which has lately been made public. The most 
prominent as well as the important conclusion of the report 
is that the project for remedying the defects of the canal 
framed by Major Crefton is the proper one to be adopted. 

Sir A. Cotton’s counter project for the restoration of the 
canal, as a matter of course, came under the consideration 
of the committee, and suffice it to say was condemned 
in toto. The language of the report, it must be admitted, 
is most moderate in its tone, but it nevertheless conveys 
without qualification a censure on the framer of the project 
for the self-sufficient manner in which he sought to impugn 
the professional ability of the designers of the Ganges 
Canal. It is argued by Sir A. Cotton’s supporters that 
Colonel Edward Lawford, R.E., president of the committee, 
had on former occasions been professionally opposed to Sir 
Arthur Cotton, and that he would therefore be more or 
less prejudiced in bis decision, As to this matter it is but 
just to say, that there does not appear to be a shadow of 
reflection on Colonel Lawford, that the conduct of the com- 
mittee was characterised by thes trictest impartiality, and 


that their report is couched in such terms as show that no | 


unfavourable animus could have influenced their conclu- 
sion. 

It is unfortunate that the opinions of the committee did 
not coincide in every point, although in all questions of 
essential importance the members were unanimous. The 
principal task to be tndertaken for the improvement of the 
canal is the establishment of such falls and other works as 
will serve to reduce the inclination, and consequently the 
velocity of the stream. In order to carry out this work it 
is of course necessary to cut off the water from the canal, 
and herein lies a considerable part of the whole difficulty ; 
the intention, it is supposed, is to close the canal in 1868, 
but should not the prospects of a good harvest be apparent 
it will be highly unadvisable to interrupt the irrigation. 
Bad harvests have of late years been very frequent, and, 
therefore, it is quite possible that after every preparation 
has been made for beginning the works it may be neces- 
sary with the prospect of a drought to defer the commence- 
ment of operations, under which circumstances the work 
could ve 


present time. In anticipation of this difficulty it was 





ly be completed in less than five years from the | 


proposed by Mr. G. Sibley, a member of the committee, | 


that a branch canal from the river Jumna, at Delhi, 
should be completed for fifty-eight miles. The important 
question is whether this canal, or the improvements in the 
Ganges Canal itself, be carried out in the shortest space of 
time. One thing is certain, that the canal proposed by Mr. 
Sibley would prove of great vaiue, as furnishing with irri- 
gation such parts of the Doab as are not reached by the 
Ganges Canal. 

The great engineering defect in the Ganges Canal is the 
excessive inclination of the bed. The slope of the country 
has not been counteracted in a sufficient degree by masonry 
falls, and the consequence is that the greatest inconve- 
nience has arisen from the scouring of the bed below the 
falls which now exist. The retrogression of levels pro- 
duced by the excessive velocity of the stream has proved 
most injurious to the masonry works, more especially by 
undermining the aprons of the falls. Sufticient remedies 
for this defect are provided in the scheme that Major 
Crofton has prepared ; and as they have been approved 
by the committee, they will be carried out in their integrity. 
Great as has been the inconvenience arising from the scour 
in the canal, there is not so much cause as is generally 
supposed to condemn the Ganges Canal. Asa matter of 
fact, the canal has been for nearly two years carrying fully 
two-thirds of its full supply of water, and, although a 
certain amount of trouble has been experienced in im wal 
ing the damage done to the falls, no additional falls have 
been erected. The velocity, it is admitted, has been even 
with a reduced quantity of water in the canal, too great to 
admit of the navigation being carried on advantageously; 
but this, as well as the other defect, will be obviated by the 

proposed alteration of the falls, and further the canal will 
S enabled to carry the full amount of water for irrigation 
that was originally determined upon. There is no doubt 
that even now the Ganges Canal is much improved as com- 
pared with what its condition at one time was ; and those 
who have had the opportunity of seeing the state of things 





during the late closure of the canal could not fail to observe 
how much the scour has become redticed. The retrogres- 
sion of levels has been to a extent checked by piles 
and dykes of boulders. Such foundations as appeared to 
be in a precarious state have been carefully SF ame 
nently secured by crib-work, and many of the holes that 
were produced by the scour and eddies have become re- 
duced in depth to a marked degree, From this would 
appear how much can be effected by such remedial mea- 
sures, comparatively inexpensive in themselves, during 
the short periodical stoppages of the canal. Brief inter- 
ruptions do not effect prejudicially the process of irrigation, 
and they afford opportunities for examining the state of 
the channel, and applying: in time such remedies as 
with the assistance of nature, greatly improve the 
condition of the work. There is, therefore, good 
reason for the desire to curtail the changes as much as 
possible, and to do as much as can be effected by annual 
repairs, for it is highly probable that the attempt to 
remedy to a full extent the defective construction of the 
works by one or two lengthened closures of the canal would 
lead to the loss of a whule year of irrigation to the farmers. 
Major Crofton estimated that the necessary works would 
take a year and a-half at the outside for their completion, 
but the committee, more sanguine, were of opinion that 
two closures of three and a-half months each, would suffice 
for the completion of such alterations as are necessary. 
Now if the work can be done with such rapidity, so much 
the better, but if there is any likelihood that these periods 
would have to be extended to the loss of a year’s irrigation 
it would be better at once to adopt Major Crofton’s pro- 
posal, and close the canal for a year and a-half, having first 
given notice to the cultivators, so that they could then crop 
their land with such cereals as can be matured without 
irrigation; and although the inconvenience to them would 
be great, they would have no just cause of complaint 
against Government. 

It is undoubted that the suspension of irrigation for a 
single year would prove a source of considerable loss to 
Government in the items of water rent and additional land 
revenue for at any rate one year, and not improbably for 
a year and a-half. As a remunerative speculation the 
Ganges Canal has proved anything but a success, and it 
becomes, regarding the present state of the canal’s revenue, 
a matter for grave consideration whether improvements 
should be undertaken upon such an extensive scale as to 
necessitate a protracted closure and the loss of a year’s 
income. 
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Transactions of the Society of Engineers for 1865. London: E. 
and F. N. Spon, 16, Bucklersbury. 1866. 

Maruematicians and algebraists recognise in general 
three laws of progression. This latter term, however, 
may have the sign of either plus or minus attached to it, 
and consequently may signify retrogression ;as well as 
progression. The Society of Engineers may congratulate 
itself that its progress from the very commencement has 
been marked with the sign plus ; and comparing the first 
volume of its Transactions with that at present on our 
table, we think it is fairly entitled to claim that its 
advancement has been from year to year, not by a common 
difference as in arithmetical progression, but by a common 
factor according to the rules of geometrical progression. 
The volume for 1865 opens, as is usual, with the address 
of the president, W. T. Carrington, Esq., embodying in a 
brief and succinct manner a review of the papers read the 
year previously, a retrospective glance at the principal 
engineering works recently completed, and a prospective 
allusion to those in progress and in contemplation. The 
president also earnestly impressed on the members the neces- 
sity of maintaining the tone and préstige of the Society by 
the production of papers relating to every branch of the 
profession, and concluded his address by reminding them 
that the engineer should not consider his work as finished 
when he has merely fulfilled the principles of utility 
unless he has also united with them, so far as practicable, 
those of beauty and ornament. 

The first paper, “On the Patent Laws,” by C. D. Abel, 
possesses much interest, is practical, and to the point. It 
deals with the subject comprehensively, and while 
advancing many excellent suggestions for remedying the 
numerous evils existing in this branch of government, it 
admits that at the bottom the system is sound and 
equitable. There will always be plenty of people who 
not only expect, but actually insist as if it were a right, 
upon getting everything for nothing. To such as these it 
is probable that the present moderate fees and instalments 
required by the Act appear monstrous extortions; and they 
doubtless regard it as a case of gross injustice that they 
are not at liberty to make others pay, instead of them- 
selves, for ventilating ideas often crude and not unfre- 
meee absurd. The real fault, as is observed in Mr. 
A ’s 
afforded to the moneyed speculator who perhaps only 
desires to puff an article of his own manufacture, there is 
not sufficient genuine information afforded to the poorer 
man, who, nine times out of ten, is the bond fide inventor. 
We cordially concur with the author in the opinion that 
there is a good deal to be done yet before our patent 
system will be what it ought to be, more especially in a 
country so peculiarly devoted to the constructive arts and 
manufactures as our own. 

The next communication is by Mr. W. E. Kochs, “On 
“ Strength and Rigidity asapplied to Bridges, Roofs, Arches, 
“ and Ships.” In speaking of suspension bridges Mr. Kochs 
remarks :—“ Each bar is considered to perform its part in 
“ supporting the load in proportion to its distance from the 
“abutment drawn into the sine of the angle of its direc- 
“tion, so that the entire series of suspending bars trans- 
“ mits the same tension to the points of support as would 
“be transmitted by a single bar reaching from thence to 
“ the middle of the bridge.” This is quite an error, unless 
the load specified is intended to mean a load on the centre, 
and the latter assumption is incompatible with the condi- 
tions to be fulfilled in a bridge. The author appears to 





lay considerable’ stress upon the facility with which the 
bridges upon his principle can be turned upside down. 
We confess we completely fail to see the utility of the pro- 
posed inversion, supposing—which is a matter of doubt— 
that it could be safely carried into effect. Theoretically 
considered, the views of the author are in many respects 
— and methane dnteoetble, but we much doubt 
their practi ility to bri urposes, especiall 
those Gotended in alien traffic. The only non ane 
bridge which sustains a fair investigation respecting the 
probability of applying it to railway purposes is Ordish’s, 
and we believe das tie it will be practically tested in 
that position, 7 

In Mr. Colburn’s paper, “On Certain Methods of Treat- 
“ing Cast Iron in the Foundry,” the various cupolas in use 
are described, and the different mixtures and varieties of 
processes through which cast iron may be put are well ex- 
plained. The question of the effects of cooling is treated 
with the importance it deserves, for, notwithstanding the 
value of this operation connected with castings, it is com- 
monly the most neglected. The results of Mr. Whitney’s 
experiments at his wheel factory in Philadelphia on this 
point are conclusive. We are of the same opinion as the 
author respecting the employment of cast iron for bridge 
construction, and, without advocating the. injudicious or 
indiscriminate use of that material, we consider that its 
disuse is due more to a want of proper attention being 
given to its manufacture than to any actual unsoundness 
or unfitness existing in itself. The method of strengthen- 
ing cast iron by partially “Bessemerising” it, apparently 

ut forward by the author as an original suggestion, 
1s equally old and worthless, as he should have known. 
There is no subject connected with engineering at the 
present time claiming so much attention as that of the 
utilisation of sewage, and Mr. King, in his communication, 
has made a valuable addition to the Transactions of the 
Society, as, without a paper on this important subject, 
the volume before us could not have been considered com- 
plete. The various proposals, for, firstly, removing the 
sewage matter from the immediate locality of its deposi- 
tion, and then for distributing it as may be advisable, are 
carefully investigated, and the pros and cons, not only 
in the paper itself, but in the ensuing discussion, are well 
and consistently maintained. It must be admitted, how- 
ever, that on the whole they are pretty evenly balanced, 
and that the subject will for some time yet remain a 
questio vecata. In cases such as Edinburgh, and, to come 
nearer the metropolis, Croydon, under the management 
of Mr. B. Latham, the plan has been in every re- 
spect a decided success, but it must not be forgotten that 
these places have peculiar local advantages not enjoyed by 
all other towns, and it would be fallacious, from their case, 
to jump to the conclusion that the same result will neces- 
sarily follow under conditons probably totally dissimilar. 
Weare acquainted with several instances where the plan has 
failed on a small scale, owing to the ignorance and preten- 
sions of those engaged on them in neglecting to avail them- 
selves of the advice and assistance of professional men, and 
in imagining that nothing more was required than to cut a 
drain and the thing was done. The increase of population, 
not only in London, but in most of our large towns, has now 
rendered a necessity what at first was regarded in the 
light of a commercial speculation, but there is no reason 
that the necessity should prove a burden instead of a source 
of remuneration. 

Passing on to the paper on “Sugar Making Machinery ” 
we have a very complete and interesting account of the 
history, various processes, chemical constituents, and me- 
chanical appliances connected with the mauufacture of this 
article of universal consumption. Mr. Nursey, in his third 
section, passes on to the chemistry of sugar, and the 





chemical formule of the different varietieS are well and 
faithfully rendered. The formule given refer to sugars in 
a crystallised state; the difference between them in that 


| state and in a state of combination being that in the latter 


pez, lies in the fact that while every facility is | 


they lose their water of crystallisation. Thus the formula 
given for cane sugar C2*, H?*, O22, is that of cane sugar 
crystallised; when in a state of combination it is represented 
by C24, H'®,O'*%, The author is a little hard upon the 
| West Indian planters, and attributes to tneir fault what 
| should, perhaps, be laid to their misfortune. The best 
, judges on the point admit that while the act of emanci- 
| pation was just, upright, and humane, yet that it was due to 
|a popular excitement, and was, in one sense, premature, 
| entailing as a consequence the comparative ruin of many 
families of wealth and opulence. The description of ma- 
chinery employed in sugar manufacture is almost explained 
by the diagrams and drawings attached to the paper, and 
renders a recourse to the text scarcely necessary. As a 
practical result of his investigations, and as a guide to the 
outlay required for starting a sugar mill on improved 
principles, Mr. Nursey mentions £7,000 as a fair estimate 
of the amount, subject, of course, to the particular circum- 
stances of the case. 

This paper is succeeded by one on the adhesion of loco- 
| motives, by Mr. Pendred. ‘The nature of locomotive 
| adhesion is fully discussed, and numerous methods of 
| increasing its amount are described. The paper is pro- 
fusely illustrated by engravings of both the Mont Cenis 
engines, Mr. Sturrocks steam tender, &c. Notwithstanding 
the variety of attempts made to increase the hold or grip 
on the rail, it appears that so far the simplest method has 
the best of it. ‘The mid-rail plan requires time to test 
whether it will answer the necessary conditions in an 
economical as well as a scientific point of view. The 
drawings of the Mont Cenis engine are valuable inasmuch 
| as they are bond fide working drawings, but the construc- 
tion of engines of this description has been somewhat 
modified very recently, although the same general arrange- 
| ment of the parts is retained. 

The volume for 1865 concludes with a paper by 
Mr. Lewis Olrick, on “Giffard’s Injector,” and a more 
‘earnest advocate of its merits it would be difficult 
|to find. Balancing the arguments, we willingly ac- 
| knowledge that the advantage rests decidedly with thes 
author of the communication. We are well aware from 
| our own experience that injectors sometimes are a little 
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troublesome, especially where they are put into raw and 
inexperienced hands; but this is a temporary evil atten- 
dant upon all mechanical improvements, and one which a 
little time and patience will entirely vanquish. The 
corroborative testimony of some of the engineers of our 
London lines, and the broad truth that many thousands of 
injectors are in present use and have superseded the pump 
and donkey engines, is incontestable. There are one or 
two points which require to be cleared up about the 
injector. Above a certain pressure there has undoubtedly 
been a difficulty in getting them to start, and they also 
are liable to short me | stop} intermittent fits of 
laziness as they may be term 
puzzled even those thoroughly understanding their working 
and construction. But supposing an injector to require ex- 
amination and repair, there is no more difficulty or expense 
ineurred in effecting it than when pumps are employed. 

Had space permitted we should have analysed the contents 
of the present volume more fully than we have done, but 
judging solely from the brief resumé we have placed before 
our readers, we may fairly congratulate the society upon 
the addition they have made to professional literature. 
We have a word to say about the drawings, or rather 
their disposition. It is a matter of regret that they are 
not distributed a little more evenly over the whole volume 
instead of being confined to two papers only. We put for- 
ward thissuggestion for the consideration of the society when 
about,to publish their next volume. We are happy 
to state on official authority that the society has 
entered into arrangements for taking a suite of rooms 
suitable for a library and offices. Every member will 
recognise the advantage of this step, as the society, now 
numbering its members by hundreds, requires what is 
termed in parliamentary language a locus standi. More- 
over, notwithstanding the zeal and exertions of the 
honorary secretaries, Messrs. A. Williams and P. F. 
Nursey, in behalf of the progress and welfare of the 
society, the duties have now become so onerous as to be 
incompatible with the other and more urgent claims upon 
their time. It is therefore the intention of the society to 
appoint a gentleman to relieve them of those duties which 
they have hitherto carried on with a success, not sudden, 
fitful, or uncertain, but marked, regular, and progressive. 
The manner in which the volume is brought out, both as 
regards the text and drawings, reflects the highest credit 
upon the publishers, Messrs. Spon. 





The Practice of the Referees’ Courts in Parliament in regard to 
Engineering Details, Efficiency of Works and Estimates, and 
Water and Gas Bills; with a Chapter on Claims to Compensa- 
tion. By Joun Surress WILLS, Esq., of the Middle Temple, 
Barrister-at-law. London: Stevens and Son, Law Booksellers 
and Publishers. 

AxrHoucH the Referees’ Courts have not been long esta- 

blished, those consulting the laborious and carefully- 

arranged work before us will be astonished to see how 
many cases of importance on the subject of railways, 

iers, harbours, gas, aud waterworks have been already 

rought before the referees. Mr. Shiress Wills, in his par- 
liamentary practice, feeling the want of such a book, has 
apparently been at much pains to collect and arrange the 
different cases, a matter of no easy accomplishment, as will 
be seen by reference to the table of contents, and to the 
very copious index with which the work is supplied. No 
less than 201 bills have been included in the text; whilst 
in the general index will be found the following, amongst 
other subjects—alterations, alternatives, anchorage, ap- 
proaches, back-shunts, blind-sidings, bridges, canals, com- 
pensation, compulsory powers, concessions, crossings, 
curves, cuttings, drainage, dredging, danger (from 
powder mills, floods, &c.), deviation limits, difficul- 
ties of construction, docks, efficiency of works, economy, 
estimates, facing points, filtration, floods, foreshore, gas 

ipes, water pipes, gauge, general acts, station gradients, 

rbours, headway, junctions, land, lighthouses, mill- 
owners’ compensation, minerals, navigation, piers, points, 
pontoons, a railways (opposing), rainfall, reclama- 
tion of lands, reservoigs, compensation, residential damage, 
running powers, sidings, signals, stations, tidal waters, 
tramways, tunnels, ventilation, viaducts, &c. This extract 
will give some idea of the number and variety of the sub- 
jects upon which this book treats, and upon which decisions 

ave been given by the referees. 

A work of such importance to the engineer claims at 
our hands much more than a short notice, and we shall 
take an early opportunity of returning to the consideration 
of Mr. Wills’ book. 





—— 





Russta.—A change has been made in the engineering of the 
Russian lines, and the French engineers have been relieved of their 
duties.—Messrs. Winans have obtained a new contract for work- 
ing the St. Petersburg and Moscow Railway upon terms still more 
favourable to them than their present contract.—Four hundred 
locomotives are to be built at the railway works at Alexandrowski, 
near St. Petersburg. 

THE INJEcTOR.—James H. Pease, of Reading, Pennsylvania, a 
driver on the Reading Railroad, has invented an improvement for 
feeding locomotive boilers, which have been tested practically on a 
number of locomotives, and is said to work admirably. It is simply 
the connecting of the injector and feed pump with the same pipe, 
thereby dispensing with one suction and feed pipe, with the neces- 
sary connections. Only one check valve is required, and no frost 
pipe is necessary. A stop cock is placed in the overflow of the 

jector, and by means of a three-way cock steam can be blown 
through the connection into the pump to prevent its freezing. 

THE STRIKE IN THE IRON TRADE.—A co-operation scheme 
recently proposed by Messrs. Fox, Head, and Co., Newport, Mid- 
dlesborough-on-Tces, had the effect of employing a few of the 
thousands of ironworkers now out of work in consequence of 
their refusing to work at the proposed reduction of 10 per cent. on 
their wages. This scheme provides that, after reserving 10 per 
cent. to the firm as interest, &c., on the value of the works and 
all property owned by the said firm, the profits on manufacturing 
shall be divided equally between capital and labour. Provision is 
also made that both masters and men shall leave their trades 
unions, Although the scheme was proposed several weeks ago, it 

not been put into operation until now.- A number of 
men from a distance—the old hands being against the scheme— 
have started six puddling furnaces and four mill furnaces, and 
it is expected that before the end of the present week the whole 
a of the thirty furnaces in the works will be in operation on this 
(to the iron trade) new scheme. 


which have frequently | 





THE PARIS EXHIBITION. 

Earty in April last we had the pleasure of placing before our 
readers the first plan and eleyation of the Paris Exhibition which 
had been»published in any English journal, and in so doing we 
alluded briefly tothe fact that, many of the details had not been 
finally:decided u The arrangements now being pretty well 
completed, and the details of the ironwork not only designed but 
executed, and a great ion of it in position, we give in the 
annexed page a eal aavdion of the columns and arch of the 
“Grande nef,” or principal gallery, and so much of the details 
to an ed scale as will enable our readers to thoroughly 
understand its construction. It is built altogether of wrought 
iron, thereby presenting a vivid contrast to those structures of a 
similar nature which have been, and which are at present, erected 
in our own country. In it will be exhibited all large and heavy 

i of every description,.and the various manufacturing 
operations and processes ining to the useful arts will be 
carried on. Its breadth is 114ft. 10in., and total height 85ft. 4in. 
Between the main columns, curtain walls of masonry are carried 
up to the height of the principal rafters of the side galleries 
adjoining. Above this height the “Grande nef” is lighted by 

windows. About half-way up the height of the principal 
ery there runs a “promenade,” from which a magnificent 
coup d’e@il will be obtained of the busy scene below. The cur- 
tain walls are a little over 22ft. in height, and have a thickness of 
lft. 8in. They are plastered on both sides, and ornamented with 
cornices and mouldings on that side facing the principal gallery. 
Commencing with the foundations of the columns, we at once ob. 
serve that the manner of fastening them down is rather peculiar. 
In Figs. 1 and la are represented a sectional elevation and 
plan, supposed to be made ata little distance above the bottom of 
the column, and the method adopted is as follows :—The pedestal 
rests upon a block of masonry, or rather béton, 5ft. square. Across 
the top of the pedestal, on each side of the column, angle irons 
4jin. by 3}in. by jin. are fixed extending a sufficient length 
beyond the sides of the block to allow of bolts 1}in. in diameter, 
passing outside. Ata depth of 3ft. 3in. bélow the top of the 
block, corresponding angle irons are let into it, through which 
pass the outer ends of the fastening down bolts. Although the 
bolts are not let into the foundations proper of the columns, yet 
it must not be supposed that they are naked throughout their 
length, since they are really embedded in the foundations of the 
contiguous parts, The bolts appear to be rather slight for such 
large columns, but in all instances of this description where no 
vibratory action occurs, as takes place in the case of the holding 
down bolts of machinery, the bolts have little or nothing to do. 

The total height of the columns from the top of the pedestal 
is 83it. 6in., and the height to the springing of the arch is 62ft. 
10in. Their section is that of an ordinary box girder built up of 
side plates and angle irons, as is shown in Fig. 3, which repre- 
sents the sectional plan of the length extending from the top of 
the pedestal to the point where the principals of the side gal- 
leries are connected—a height of about 23ft. The dimensions of 
the hollow parallelogram thus formed are, from out to out of 
plates, 3ft. by 2ft. 7in., the larger side being parallel to the side 
of the gallery. The angle irons are all 2}in. by 2jin. by jin., 
and the plates composing the shorter sides are each jin. in 
thickness. It must be observed that the inner side of the 
column has a considerably less sectional area than the outer 
side. As the angle irons are common to both, we may omit 
them in the consideration. The inner side, therefore, con- 
sists of one plate 3ft. by fin. in thickness, while the outer has 
one plate, 3ft. by yin., and two smaller plates, each 9jin. by 
gin., the relative sectional area‘being in the proportion of about 
three totwo. The cross bracing shown in Fig. 3 occurs at in- 
tervals of 3ft., and consists of small pieces of angle iron of the 
same section as those employed in the column itself, and of flat 
bars 4in. by fin. At about 23ft. from the floor of the gallery is 
attached to the back or outer side of the columns the brackets 
for supporting the principals belonging to the exterior 
side galleries. A portion of the back elevation of the 
main columns and a section of the bracket and of the 
principal at its junction with the column is represented 
in Fig. 10. We are not at present concerned with the side 
galleries, and, therefore, shall only describe the bracket. It 
consists of a web plate and angle iron flanges, and has a depth of 
rather more than 5ft. at its connection with the column, to which 
it is attached by angle irons rivetted through the web and to the 
back plate of the pillar. The bottom flange of the bracket is 
strengthened by the addition of two longitudinal strips inserted 
between the angle irons and the web. As the bracket acts as a 
cantilever, this is probably done for the purpose of resisting the 
great compressive strain induced on that portion of it. Fig. 11 
shows an elevation of the inner side of the column at this point 
with a small portion of the tie beams running longitudinally from 
column to column. They are small plate girders 1ft. 8in. deep, 
composed of one top and bottom angle iron, and a web connect- 
ing them. The increase in the size of the columns from this 
point upwards is represented in Figs, 5 and4; the former 
showing a sectional plan on the immediate vicinity of the attach- 
ment of the principals of the side galleries, and the latter the 
sectional plan of the column from this point to the springing of 
thearch. Referring to Fig. 4 we find that while the longer side 
of the column retains its former dimension, that of the shorter 
is increased from 2ft. 7in. to 4ft. 2in. The thickness of the side 
plates seen in elevation in Fig. 1, is the same as before, but 
they are strengthened by an outside vertical T-iron, Sin. by 2jin. 
by y;in., and an inside corresponding vertical plate of the same 
breadth as the T-iron, Another point to be noticed is that 
the sectional areas of the inner and outer sides of the column 
are now equal, each being composed of one plate 3ft. by }in., 
and two smaller plates 9jin. by jin. The angle irons are of the 
same scantlings as {those in the lower part of the column, and 
the bracing is also similar. 

At a height of 63ft. above the floor we arrive at the springing 
of the arched rib represented in elevation in Fig. 1. The radius 
of the extrados is 86ft. 10in., and that of the intrados 84ft. 2in.; 
the depth of the rib is 2ft. 8in., and is constant throughout. The 
span in the clear is 107ft. 6in., and the rise 19ft. 9in. Fig. 2 is 
a front elevation of the column at the inging of the arched 
rib, which is there shown in section. It is of a double section, 
and is composed of two single-plate girders united by a diaphragm. 
The angle irons have the same sectional area as those already 
mentioned, and the plate web is fin. in thickness. At 
this point the main columns are braced longitudinally together 
very strongly by a pair of small plate beams 14in, deep resting 
upon an angle iron and rivetted with angle irons to the 
sides of'the columas, as seen in Fig. 1. A portion of those two 
tie beams also appear in elevation in Fig. 2. They are intended 
to act both as ties and struts, and to effectually check any 
tendency to lateral motion.én either direction in the part of the 
pillars.“A sectional’ plan of the springing is represented in 
Fig. 14; from which’ it will’ be perceived that in the place of 
the two smaller plates existing at other portions of the length 
between the attachment of the principals of the side galleries and 
the springing of the rib, there is one plate the full width of 





the outer side of the column, making two plates in all. In the 
inner side there is but one plate, but it is strongly stiffened just 
below where the arched rib joins the main pillar, by the intro- 
duction of four vertical angle irons 4in. by 2jin. by jin. The 
back of the column is braced to the sides by the usual flat bar 
stiffeners, but the front or inner side is tied to them by a plate 
stiffener. The object of increasing the strength of the pillar at 
the back for a short length at the springing is obviously to give 
an increased resistance to the thrust of the arch. Above the 
springing of the rib the columns taper away towards the top to 
the same proportions as those of their lower extremity. Fig. 16 
shows a section of the two small tie beams connecting this upper 
portion of the pillars with the extrados of the arch. We have 
an angle iron at top, a plate web, and no bottom flange. They 
are lft. 3in. deep at the ends, and the plate is curved so as to be 
only 10in. deep in the centre. A cross section of the arch rib is 
well displayed in Fig. 6, exhibiting the manner in which the two 
single plate girders are connected by a draphragm. The con- 
struction of a girder by this method, instead of making it to con- 
sist of one girder with a broader flange, appears to be a favourite 
one with French engineers. The bridge at “ La Place de l'Europe” 
is constructed of girders built up and connected by diaphragms 
in a precisely similar manner. The distance between the 
centres of the single girders composing the arch is 2ft. 2in., the 
angle irons are the same in size as those used for the main 
pillars, and the web plates are jin. in thickness. The angle 
irons forming the dia) tell which are forged and welded into 
one piece, are fin. by 2iin. by yyin. At distances along the 
face of the rib, which are about 3ft. 6in. apart, but are not all 
equal, there are small vertical angle iron stiffeners rivetted on 
to the side plates. The joints of the side plates occur at every 
third of these intervals, and these are the parts selected for 
bracing each rib to its neighbour. The strongest and most im- 
portant of these occurs at the crown of the arch, and is repre- 
sented in plan in Fig. 7, and in cross section in Fig. 12. The 
tie beams are simply plate girders, and are built up of angle 
irons 4in. by 2] by jin., and of plates of the same thickness as 
those in the ribs, It should be observed here that the two 
single girders composing the ribs are braced together at the 
bottom by a piece of plate stiffening—two triangular gusset 
pieces—in addition to the usual angle iron diaphragm. The 
ends of the stiffening plates are rounded to a concavity of 8in. 
radius, for the sake of the appearance from below. A plan of the 
bracing connecting the tops of the single girders in the rib is 
represented in Fig. 8, which is self-explanatory. 
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The tops of each pair of columns supporting the same rib are 
tied right across the gallery by two round bars 2jin. in diameter, 
which pass between the twin girders, forming the ribs, and are 
fastened to them in three places; one is at the centre of the 
span, where they nearly touch the intrados, and the other 
two are at the extrados, where the bars pass outside 
the arch altogether. These two latter points of stability 
are taken advantage of for jointing the bars, which is 
accomplished in the usual manrer by forging them out flat and 
bolting them together. The whole arrangement is exhibited in 
Fig. 9, both in plan and elevation. The length of the bar un- 
supported between these two points appears greater than it 
ought to be, and it might have been expected that a similar con- 
nection with the ribs would have been made at the centre of the 
span, and so have divided this length into two parts, which would 
certainly enable the bar to orm its duty more efficiently. 
Fig. 13 is very similar to Fig. 12, but shows in elevation a small 
portion of a differently shaped tie-beam. The twin girders here 
have no bottom bracing, but retain the gusset pieces used in 
other parts of the arch, The small sections in Figs. 17 and 18 
represent those of an angle iron and its wrapper or covering 
plate. The former is that of an angle iron in the bottom flange 
of the rib, and the joint is covered by a piece of another angle 
fitting over it. The latter is a joint of one of the angle irons in 
the top flange, and is covered by a piece of bar on the vertical 
side only, the horizontal side being left uncovered. This differ- 
ence is worthy of notice, as it appears to favour the opinion that 
wrappers are not so much needed in the upper as in the lower 
flange of a girder—an opinion possessing more theoretical than 
practical value. The rivets in the columns and the ribs have a 
pitch of 4jin. and are all lin. in diameter. We shall reserve for 
another opportunity the expression of our views respecting the 
nature and character of this specimen of ironwork, but we freely 
admit that we consider it would be difficult to adopt a more ex- 
pensive description of column than those carrying the arched 
ribs of “ La grande nef.” 





LONDON ASSOCIATION OF FoREMEN ENGINEERS.—James Robert- 
son, Esq., of Bankside, will read a fourth paper on the ‘* Develop- 
ment of the Iron Trade, during the Railway Period,” on Saturday, 
the lst of December, at 8 p.m. Cards of admission (free) to be 
obtained of David Walker, Secretary, 14, Canterbury-place, 
Lambeth-road, 8. 

Soutu Kensineton Museum.—Visitors during the week ending 
17th November, 1866, On Monday, Tuesday, and Saturday, free 
from 10 a.m. to 10 p.m,, 8,545. On Wednesday, Thursday, anc 
Friday (admission 64.) from 10 a.m. till 4 pm 1,252. ‘Total, 
9,797. Average of mding week in former years, 8,354, 
Total from the opening of the museum, 6,409,255. 

Has ANYONE new fr ?—Krupp’s great steel works at Essex, Eng- 
land, covers 400 acres of consume 750 tons of coal daily, use the 
steam of 120 boilers, burn 7,000 flames of gas, and give employment 
to above 8,000 men and whose wages amount to nearly 
£400,000 a-year. The establishment last = turned out upward 
of 50,000 tons of cast steel, one-third of which was made into guns 
the rest into bars, shafts for engines, axles, railway bars, tires o 
wheels, plates for boilers, and ships.—Scientific American, 
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HIGH-SPEED ENGINES—RABONE BRIDGE IRON AND STEEL WORKS. 


‘WE have frequently called 
attention to the advan 
to be derived from the adop- 
tion of high piston speeds, es- 
pecially in cases where much 
gearing is required to get up 
the speed of the machines 
driven from a slowly revolv- 
ing crank shaft. Through 
the courtesy of the makers, 
Messrs. Davies and Sons, of 
Tipton, we are now enabled 
to place before our readers 
illustrations of a pair of en- 


gines employed in driving the 
machinery of the Rabone ———E § 
Bridge Tron an d Steel Works, ®P®WBBPP?Bv OOPS ESO \ 


Soho, the property of Messrs. 
T. Rich and Co. It will 
be perceived in an instant 
that these engines are of un- 
usually heavy proportions if 
we e the sizes of the 
cylinders as a standard, and 
to this fact, no doubt- are 
mainly due the te results 
which we are informed have 
been obtained from them. 
Our drawings are so complete 
that very little description 
will, we think, be required to 
make their construction per- 
fectly clear. The dimensions 
can be obtained from the scale 
with a single exception. The 
tracings from which our en- 
gravings have been prepared 
were taken from the contract 
drawings, and show a stroke 
of but 2ft. 6Gin.; this was sub- 
sequently changed to 2ft. 8in. ; 
in every other respect, how 
ever, no alterations in dimen- 
sions were made. 

The cylinders are 27in. dia- 
meter and are fixed vertically 
under the crankshafts beneath 
the ‘‘floor of mill” on mas- 
sive cast iron transverse gir- 
ders extending under the oak 
framing which carries the fly- 
wheels, shafts, and other 
wheels fér driving the rolls, 
&c. The ‘op sill plates for the 
main p)ummer blocks, as also 
the cylinder bottoms, are 
firmly bolted down to these 
girders. which rest on a stone 
platform 3ft. 6in. thick, bed- 
ded in concrete. This plan of 
fixing the steam cylinders on 
to the ends of the girders that 
carry the main framing con- 
fines the strain between two 
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dation or any separate stone 
platform for the cylinder bottoms. The engines are not 
coupled, but have one main steam pipe common to both, direct 
from the boiler which are four in number, of the single flue 
Cornish kind 28ft. long, 6ft. diameter, with 3ft. 3in. flues, pressure 
of steam 50 1b. per square inch. The fly-wheels are 18ft. diameter, 
22 tons weight, with shafts of cold blast iron with necks 15in. 
diameter bj 22in. long. The cranks are discs made heavier on one 
side to balance the weight of the connecting-rods, cross-heads, &c. 
The speed of the mill engine is 80 revolutions, or nearly 430ft. per 
minute; that of the forge engine, 75 revolutions or 400ft. per 
minute. The lap on the slide valves is arranged to cut off at three- 
fifths of the stroke. The steam ports are 2}in. by 20in. long. 
The exhaust ports 4}in. by 20in. long. The pressure is taken off 
the backs of the slide-valves by packed junk rings in the usual 
way. The valve gear is of the simplest and least complicated form, 
consisting of an eccentric on a second-motion shaft with a lever 





and drag link attached to the main crank pins. The piston rods 
are 4in. diameter, and crank pins 6}in. diameter of steel ; and all 
the other parts of these engines are of massive proportions, accu- 
rately fitted, and soci. designed, as we have stated, for 
high speeds. The cross head girders have large wearing surfaces, 
and can be set up to their work from time to time. Ample provision 
is made in all the steam passages and mn ot a get the steam in and 
out of the cylinder pipes without undue back pressure or resistance. 
The main steam pipe is 134in. diameter with two 8in. branch pipes 
to the valve chests. The exhaust pipes are 14in. diameter. 

These engines have now been at work eighteen months almost 
night and day, maintaining their s with great regularity, and 
we believe that they have answered their intended purpose in the 
most satisfactory manner. As examples of the application of high 
speed engines to rolling mills they much interest, not only 
for mill-owners but for the profession generally. 
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THE MUGI VIADUCT OF THE SAN PAULO 
RAILWAY. 

Tue San Paulo Railway, a line in the hands of. English 
capitalists, and with English directors, runs from the port of 
Santos up the country to the village of Jundiahy, a distance of 
eighty-eight miles, touching in its course the capital city of San 
Peale Bight miles from Santos commences the vast mountain 
chain which runs along the coast for hundreds of miles, and is 
known as Serra do Mar. It seems to assume its grandest pro. 
portions where the province of San Paulo can be entered from 
the sea, and it is at this point that Mr. James Brunlees was 
called upon to grapple with the tremendous a of crossing 
the dividing ridge by a railway which attains in the course of 
five miles of mountain steep an elevation of 2,600ft. Mr. 
Brunlees, nothing daunted, set to work, and in a short time the 
difficulty was overcome, and the most important province of 
San Paulo opened up to the commerce of the outer world, 
before to all intents and purposes shut up, except as regards 
that small traffic carried on by mules with panniers strapped 
across their backs. These facts give a special im ce to 
the line, and its wonderful passage over the rdelheira. 
From Santos to the commencement of the ascent, the railway 
runs over a swampy country, covered with rank vegetation, 
rotten, and reeking with miasma, till crossing the Cubatao river, 
eight miles from the sea, it approaches by a woody defile in the 
rocks the gorge by which it has to climb till, 2,600ft. above, it 
passes out ugh an opening in the heights on to the 
table land, over which it runs on into the interior of the pro- 
vince. It is this enormous ascent which gives to the under- 
taking its peculiar character. Passing the Mugi river and at 
each step becoming more and more confined, the black defiant 
ravine is suggestive of anything rather than an outlet for a 
railway course, which goes winding and ascending, crossing 
mountain torrents, leaping gloomy chasms, cutting through 
solid rocks," still working upwards, till at length, after five 


miles of Titanic effort, Fm tg wee tothe open. Our readers 
will gather from the following description of the Serra a still 
better idea of the daring character of the scheme. 


In days not yet ten years past, the traffic from San Paulo to 
Santos was carried on by means of mules bearing the goods on 
their backs, and driven along at a walking pace across the only 
road in the “Serra,” so t the ascent from Santos was 
rendered most dangerous to the traveller who met these droves 
of animals in their descent, the “ iros” yy bo along, 
regardless of the passenger who to seek a ting place 
whilst they passed by, or he would find their charge as bad to 
him as that of our gallant light brigade was to the Russians at 
Balaclava. This mountain pass embraces about four miles of 
solid pavement, and upwards of 180 angles in its zigzag course. 
The accomplishment of this great work of internal improvement, 
at a period when the science of na mesery | was very imperfect, is 
well worthy of remark as a prominent feature in the history 
of Portugal. On the summit of the Serra are four wrought 
stones of granite imported from England. These stones were 
fixed in their present position in the year 1790, as the following 
inscription on one of them tells :— 


Maria 


I. Regina, 
(neste Anno, 1790) 





Omnia Vincit Amor Subditorym. 





Fes se este Caminho no felis gover- 
no do ill®e est® Bernardo Jose de 
Loreno, General Desta 
Capitania. 

A solid pavement up this mountain pass was rendered essen- 
tial from the liability of the road to injury by the continual 
tread of the animals, and the torrents of water which are fre- 
quently precipitated down and across it in heavy rains. Not- 
withstanding the original excellence of this mountain road, main- 
tained as it has been by frequent repairs, the traveller frequently 
had to encounter gulleys and earth-slips which would put to flight 
the most heroic explorer if oe. were not rendered insignificant 
by comparison with the heights above, and the deep ravines 
below which ever yawned beneath precipitous embankments. 
This road, however, has been considerably improved of late, the 
grades are now not so steep, and at a vast expense the entire 
length has been macadamised, still the ascent is found too 
steep for heavily laden carriages. The Jesuit Vasconcellos made 
the ascent of the Serra over 200 years ago, and his description of 
the scenery is sketched with a masterly hand, but his estimate 
of the altitude was certainly extraordinary. He says, “The 
greater part of the way you have not to travel, but 
to get on with hands and feet, and by roots of trees; and this 
among such crags and precipices, that I confess my flesh trem- 
bled when I looked down. The depth of the valleys is tre- 
mendous, and the number of mountains one above the other 
seems to leave no hope of reaching the end. When you fancy 
you are at the summit of one you find yourself at the bottom 
of another of no less magnitude. True it is that the labour of 
ascent is recompensed from time to time; for, when I seated 
myself on one of these rocks and cast my eyes below, it seemed 
as though I was looking down from the heaven of the moon, 
and that the whole globe of earth lay beneath my feet. A sight 
of rare beauty for the diversity of prospect, of sea and land, 
plains, forests, and mountain-tracks, all various and beyond mea- 
sure delightful. This ascent, broken with shelves of level, con- 
tinues until you reach the plains of Piratininza, in the second 
region, where the air is so thin that it seems as if those 
who newly arrive could never breathe their fill.” Dr. Kidder thus 
criticises Vasconcellos: “The last sent is as err as the 
preceding are graphic and beautiful. I should not, however, 
deem it necessary to correct the statement, had not Southey, 
upon its authority, represented this ascent to continue eight 
leagues to the very siteof San Paulo, which is upon the plains of 
Piratininza. The truth is, that from the summit of the Serra, 
before stated to be 3,000ft. above the sea, the distance to San 
Paulo is about thirty miles, over a country diversified with un- 
dulations, of which the prevailing declination, as shown by the 
course of streams, is inland. Nevertheless, so slight is the varia- 
tion from a general level, that the highest point within the cit; 
of San Paulo is estimated to be precisely same altitude wi 
the summit mentiened. What inconvenience would be 
rienced from rarefaction of the atmosphere at such an aneties 
may be easily determined.” 

It appears to us, that the estimated altitude of the Serra, 
made by Vasconcellos, was a just one according to his standard ; 
for, even considering that he did not have the asthma, to go up 
a steep mountain, “the heaven of the moon in elevation,” on 
his hands and feet, and by the roots of trees, and this among 
such crags and precipices, was sufficient to make one pant and 
feel as if he were in the second region of the air, and could never 
breathe his fill. We once heard a story of a tall, lank Californian, 
or as he would be called in the British provinces, “an axe- 








handle Yankee,” who was met on the Isthmus of Panama by an 
Englishman. The latter asked the gold-digger the distance to 
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Obispo {at that time the terminus-of ‘the Panatha Railway); 
“Stranger,” replied he, “they call it'five miles, but I call it five 
hundred ; for I can assure: you 1 neverowas se tired in ally my 
life.” The Yankee evidently estimated distance asi Frace. Vascon- 
cellas estimated the altitude of the Serra; y2s00 ©.) 5 ote 

The great constituent: of all: the mountain ranges of- Brazil 
is granite; the maritime ridge: seems :exclusively- composed: of 
it. ‘The soil on the shore’ consists of . clay, covered im many 
places with a rich mould, resting on a. bed of granite rinsed 
with amphibole, felspar, quartz, and ‘mica; In the:high inland 
plain of Piratininza we find.on the surface a red vegetable earth 
impregnated with oxide of iron; beneath this a layer of 
fine argil, intersected . with veins: of sand, and an allu- 
vial stratum, containing a great quantity of iron resting 
on mouldering granite, quartz, . and mica, A mass of 
solid granite supports the whole. Sometimes the sandstone 
appears in the form of a composite breccia, containing iron ; and 
again it is found of a fine grained crumbling-red, often of a hard 
white stone ; but the composite breccia is the more prevalent. 
Beds of marl, clays of different colours, and porcelain clay occur 
frequently. On the Tapajoz gypsum occurs in one place. Iron 
is found in vast quantities in the high plains of San Paulo, and 
in the Minas Geraes. In the San Paulo district entire hills are 
composed of brown iron ore and magnetic iron glance. In Minas 
Geraes, adjacent to San Paulo, the mountains are composed of 
ferruginous quartz, granite, or argillaceous schistus. Beds of 
limestone have been found near Soroceba; near Sabara; in Minas 
Geraes, and near St. Kita. The immense central plateau of 
Matto Grosso has never been sufficiently explored, but from the 
nature of its mineral products there is every reason to believe 
that the granite formation exists there ‘also. In Minas: Geraes 
an argillaceous ironstone fills whole valleys, and spreads like a 
mantle over the hills. Gold is next, in the extent of country 
through which it occurs, to iron. It is found in grains inter- 
mingled with iron in all the workings. The chief scene of the 
exertions of gold miners has hitherto been im the district: of 
Minas Geraes; among the central mountains,: and at the 
sources of the Paraguay. It is certain, however, that the gold 
country extends to San Paulo on the south, and the mountains, 
among which the Tocantines rise, on the'north. The forests of 
Brazil are also well worthy of notice. ' They contain almost 
every species of useful and ornamental wood. The cocoa-tree 
is found in great quantities in the provinces on the sea-coast, and 
furnishes one of the principal items of internal commerce. One 
of the most valuable for its timber is furnished by the ibiripitanza, 
or Brazil wood (Cesalpini Brasiliensis) which yields \a fine red 
dye. This wood is very hard and heavy, and takes a beautiful 
polish. It grew at one time in great abundance along the coast 
but being a Government monopoly, and from this cause called 
“pao da rainha,” or queen’s wood, it was cut down in a reckless 
manner, and is now by no means so abundant as formerly. The 
other trees found in the Serra are the jaracando, or rosewood 
tree, the trumpet tree (secropia elastica), the laurel, the soap-tree, 
the tapia or garlic pear tree, and the whole family of palms. 
Not the least important is the siphonia elastica, or caoutchouc tree. 
The banana is, however, one of the most useful trees that grows 
in Brazil, and its fruit is the chief fruit of the native Indians. 
In an empire of such vast extent as Brazil, embracing as it does 
every variety of temperature and elevation, the value of a rail- 
way carried over such passes as the Serra must be im- 
mense. No doubt when the country is settled, and warlike 
thoughts put aside, other great works will be undertaken, and 
railways constructed wherever intercommunication is required. 
Mr. Brunlees has proved by the Mugi Viaduct that nothing 
is impossible to the railway engineer. The Brazilians owe a 
debt of gratitude to him, and the best mode we know of 
repaying that debt will be to give him an order to construct two 
or three lines, and the sooner the better for Brazil. So daring, 
indeed, has this effort been, and so hopeless has it looked, as to 
be laughed at and voted an engineering impossibility. 

Turning now to the railway, we find that the inclines by which 
the main ascent is effected are four in number, 5,982, 5,553, 6,573, 
and 6,738ft. in length respectively. The first and second of these 
lifts have an inclination of 1 in 9°75; the third and fourth rise 
1 in 9°73, with bank heads 270ft. long at the top of each, and 
passing places 200ft. long in the centre of each. Below these 
passing places a single line of rail is laid; at the passing places 
a double line ; above the passing places three rails; and on the 
bank head three lines of rails are laid. The centre, to accommo- 
date the down traffic, has an inclination of 1 in 200 up. 
The outside line, to accommodate the up traffic, has an 
inclination of 1 in 200 down. On the last incline comes 
the Creat Mugi Viaduct, which we have illustrated on 
page 406, our engravings having been prepared from 
drawings courteously supplied by Mr. James Brunlees. The 
viaduct consists of ten spans of 66ft. 2in. each, one of 45ft., and 
two stone abutments, each 25ft. long, making the total length of 
the structure from outside to outside 756ft. 8in. The bridge is 
on a curve of 30 chains radius, and rests on the side of the Serra, 
which stands at a slope of about two to one. The spans are 
crossed by lattice girders, of the lightest possible construction. 
Each girder is 66ft. 2in. long and 4ft. 6in. deep over all. The 
flanges of the upper and lower members of the inside girders are 
l5in. wide by lin. thick, at the centre tapering to 15in. by {in., 
and 15in. by jin. as it approaches the piers. The angle irons are 
6in. by 5in. by jin. The top and bottom members of the 
outside girders are 18in. by in. The covering plates of the 
joints are 4ft. and 4ft. 3in. long by 2hin. thick. The struts are 
spaced 4ft. 3in. apart, as a rule, from which certain excep- 
tions are made, as will be seen from the drawings. They are of 
angle iron, the heaviest being7in. by 34in. by Jin., and the lightest 
being 6in. by 3in. by fin. The diagonals are 4in. by }in., 4Zin. 
by jin., 4in. by gin,, 5}in. by jin., 5zin. by Zin., and 7in. by jin. 

he piers consist of groups, or of eight hollow cast iron columns, 
arranged in 10ft. storeys, fitted with flanges and bolted together 
with lin. bolts and nuts, and braced diagonally with wrought 
iron straps 4in. by jin. The lowest columns rest on barriers 
3ft. in diameter, which are secured by 2in. lewis bolts to 
immense stone blocks 2ft. deep. These stones are set on piers 
of hammer-dressed masonry in 16in. courses, with horizontal 
beds and vertical joints. The lower connecting frame, Fig. , 
is of cast iron, 15in. deep. At the top of the pier a second cast 
iron frame is fixed to carry the superstrueture. This ‘frame is 
of peculiar construction, as will be seen from a glance at Figs. 6 
and 7, being higher at one side than at the other, in order to 
provide for the inclination of the bridge. The rails are carried 
on continuous sleepers filled in transversely with planking. A 
ring, {ths of aninch thick, is inserted between the flanges of the 
raking columns at each joint in order to make up the length; 
the rake varying with the height of piers, may be given 
generally as follows:—Pier No. 1 rakes { ft. 3in.; No. 2, 7it. 5in.; 
No. 3, 9ft. lin.; No. 4, 12ft. 5in.; No. 5, 14ft. llin.; No. 6, 
15ft. 9in.; No. 7, 13ft. 3in.; No. 8, 9ft. llin.; No. 9, 5ft. 9in. 

In the drawings, Figs. 1, 2, and 3 show plan and section on line 
A B, and elevation of the viaduct. Figs. 4 and 5 give plan and 
elevation of girders. The method of increasing the length of the 
outer girder to suit the curve by putting a distance piece be- 


tween the joints is clearly shown. Figs. 6 and 7 are an ele- 
vation of part,of piers and girder. ‘Fig. 8)is a cross séction of 
columns, girders, and permanent way; Fig. 9 is a section of 
column joint; Fig. 10, plan of bracing;and Fig. 11, plan of 
frame at bottom of piers; Fig. 12, iswa plat’ of the:casting 
at the top of the piers; and Fig, 13, sectional plan of 
columns. The iron work was constructed by ‘the: Ashbury 
Ironworks Company, Oppenshaw, Manchester. The contractors 


those of the engines with which it competed. The tackle used 
‘was, with two exceptions, Howard’s, inclu snateh- 
blocks, anchors, and stationary boiler.-The travelling were 
Aveling and Lake’s patent, illustrated in our pases about a year 
since, which continue to deserve the favoutable opinion we pro- 
nounced of them from the first, saving, as they do. bm labour, = 


working with more regularity than*can be o 1 
ordinary porter boys. We regret that the at out disposal 
does not permit us to supply a full report of the proceedings, for 


were Messrs. Sharp of London. fheitsengineers and agents} which we must refer our readers to the South Hastern Gazette, to 

were Mr. Henderson, A.I.C.Ryrsucceeded by Mr. A; L,dLight, | which we are indebted for several of the for ; ieulars; it 

M.LC.E. .. Messrs. Kitching, W. atid-K.. Ware,. Kirkwood," Top- | must suffice to state that the ground was divided into four acre 

ham, J. Bolland, Madely, ney, Swi and. Edward | lots. Asj-however, some prelimin trials were permitted, the 

Willis, were also employed on the works. - It is»almosb-super- quantities ploughed after the match fairly commenced varied 

fluous to add that the engineer-in-chief was Mr. ie oe aes ee and the 
3 es occupied :— 


resident engineers were Mr. D. M. Fox, M.1L.C.E., and W. H. 
Rankin, M.L.C.E. i i a a 

The trains are worked 7 mode 
adopted being that known as the “ Be i 
rope passing round friction wheels fixed on thevcly-wheel 
shaft of the .engine,.one end.of the. rope..drawingeup. and 
the other end lowering the trains simultaneously... There are 
four statio engines, one fixed on each bank head. These 
engines hove done cylinders, 26in. in-diameter, andi 5ft. stroke 
working at right angles. The pressure of steam on the piston is 
30 lb, to the square inch. Each engine is of about 160-horse 
power, and is capable of drawing a train of from 30 to 50 tons 
in weight at a speed of ten miles per hour. The friction wheels 
are 10ft. in diameter; one of these wheels placed on the fly-wheel 
shaft has three grooves, and the other underneath the same shaft 
has two grooves. The boilers of each engine are five in number, 
and are of the construction known as Cornish; each of them 
is 26ft. long, 5ft: in diameter, with flues 3ft.in diameter The 
ropes used for hauling the trains are made of steel wire 1jin. in 
diameter. The breaking strain of, the ropes is 30 tons andthe 
working load never more than four er five tons. ‘These ropes pass 
round two cast iron pulleys, each 10ft. in diameter, placed under 
the foot of each incline, and thence travel overa series.of. smaller 
pulleys or sheaves, each being 12in: in diameter, and. spaced 24ft, 
from centre to centre on the straight. These are canted when 
on the curve, and are placed only 18ft. from centre to centre. 
There are also in addition several barrel pulleys, 12in. in diameter 
and 2ft. long, but these are not generally used, except in places 
where the rope requires to be kept on the canted pulleys. 

The great beauty of this bridge consists in its extreme light- 
ness of construction, combined with the-stability required in 
such a peculiar position. Ld 

We cannot better conclude this article than-with the following 
graphic picture, for which are indebted to a correspondent 
of the Times:—“ Passing the Mugi river and reaching the 
foot of the Serra, there was a little delay while the locomotive 
was uncoupled and the train was attached to a rope by which 
we were to be hauled up into the cloudy levels above us, You 
can well imagine the restless curiosity of the company, and the 
desire manifest on all hands to know about the process going on 
around us. When information can be had for asking, the 
Brazilian commences the pursuit of knowledge with a very be- 
coming zest, and here the company’s agents, the contractors, and 
all the officials showed a ready willingness to meet their friends | 
half way. Soon, however, the train-was got into motion, and by 
slow hesitating paces we commenced our ascent, Presently the 
speed improved, and the motion became smoother, and in eight 
minutes we were on the level platform which forms the “ bank- 
head” of the first lift of the inclines, having passed at the centre 
point the down train, which was running on to the level below. 
Once or twice in our ascent the train came to a standstill, and 
the ascending and descending carriages were suspended and held 
fast midway on their courses, by way of demonstrating the abso- 
lute safety and control in which all the operations were held by 
those who had the charge of the machinery on the levels above 
us. Arriving at the summit the President proceeded to 
examine in a very minute manner the machinery and all the 
details by which the inclines are worked, taking note of the 
accommodation for receiving and despatching, the ascending and 
descending trains, and making searching inquiries into the bear- 
ings of all he saw passing before him. The entire party seemed 
to participate in this desire to know as much as possible, and the 
officials everywhere were fully employed in meeting the demands 
made upon them, The ascent had been in the highest degree 
satisfactory, and at the conclusion of the trials and examinations 
made by the President, his Excellency expressed his sincere 
pleasure at what he had seen, and his conviction, that an im- 
mense, almost insuperable difficulty had been completely 
vanquished by the daring skill and persistent efforts of engineer- 
ing science.” 
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THE STEAM PLOUGH IN KENT. 


A STEAM plough competition, which has recently taken place at 
Faversnam, deserves somewhat more than a moment's notice at 
our hands. It was organised by the Faversham Agricultural 
Society, and was intended, not so much to decide the merits of 
various systems of tackle or forms of engine, as that of the men 
in charge of the apparatus. It is only a matter for wonder that 
such a trial has not taken place more frequently. Although steam 
ploughing is not as yet very popular in the home counties, as they 
are termed, there are at this moment about twenty sets of tackle 
in use in Kent, and it was deemed desirable to extend to them a 
system of test which has been for years employed with the best 
results in the case of horse ploughs. The prizes competed for by 
the owners of the machinery consisted of three handsome 
silver cups; those awarded to the men were the sums 
of £7, £5, and £3 respectively. In order to defray the ex- 
penses of the owners of the engines and tackle, a subscription 
amounting to about £65, was made up, from which an allowance 
of five shillings per mile travelling expenses was made to the 
competitors. Under the auspices of the Faversham Society seven 
sets of apparatus were brought together, from dist varying 
from two or three to thirty miles. These met in the Canterbury- 
road, a mile or so from Faversham. The intention of the pro- 
moters of the contest was to start the men by’a given signal, and 
take an accurate account of the time occupied by each set of 
hands in fixing the apparatus in order for the commencement of 
the work. is would have been an important feature for the 
consideration of the judges, but Tuesday, the day for making the 
preliminary preparations, was so wet up till noon that it was im- 
possible to carry out these excellent intentions; in fact, there was 
at one time every prospect of the trials having to be postponed. 
This is the more to be regretted as the question remaining unde- 
cided is one possessing considerable interest, materially affecting 
as it does the economy of the steam plough in districts where the 
fields are not of immense size. 

The gions were all self-propellers, six out of the seven having 
been built by Messrs. Aveling and Porter, of Rochester, the 
seventh was, in —_— respects, an engineering curiosity; it was the 
first engine ever built for the late Mr. John Fowler, by Messrs. 
Ransome, and made its first appearance in public, shortly after its 
completion, at the Salisbury chow.fum years ago. Then an eighth 
sided drum under the boiler was used to haul the plough. Since 
then the engine undergone numerous alterations, and at 























: Land Time 

Name of Owner. ploughed occupied. 

, j A. BR. P. H. M. 

“Nort | “Medérs’Blaxlandand Marten .. | 3 1 15 3 55 
Neo. 2. Mr.dames Lak@e ++ «. + 20 19 4 2 
No.3. Mr. Henry Pye.. «« + oe 3 0 27 3 3 
No. 4. Captain W. Gillow.. .. «+ «- 3 0 20 4 0 
No. 5. Messrs. Neame and Abbott .. .. 30 15 3 50 
No. 6. Mr. Thomas Lake .. oe ee 23 5 4 & 
No. 7. Mr. James Mansfield 23 23 4 2% 





It will be seen from this statement that the average rate of 
ploughing was somewhat than one acre per hour as regarded 
plots 1 and 3; the remaining plots were ploughed at a much 
slower pace. The old Salisbury engine belonged to Mr. H. Pye, 
and its greater power enabled it to take four furrows at a time, 
ins of three, to which the others were limited in consequence 
of the heavy condition of the ground. Upon the whole the work 
was admirably done. The first prize cup was awarded to Messrs. 
Neame and Abbott, the second to Mr. Mansfield, and the third to 
Captain Gillow. Mr. Lake’s men won a special prize for excellent 
condition of engine and tackle. The arrangements were in every 
respect excellent—a fact due not a little to the exertions of 
Mr. Aveling, of Rochester. The results are instructive and 
encouraging, showing as they do that, under very unfavourable cir- 
cumstances and amid the excitement of a keen competition, it is 
quite possible to perform excellent work when a good engine and 
good tackle are placed in well-trained and experienced hands, 





THE CONTRACTORS FOR THE METROPOLITAN RAILWAY.—A new 
brass plate on the office door of the contractors for the Metropoli- 
tan District Railway, informs us that the firm is now, “ Relk, 
Waring, Brothers, and Lucas.” 


Tue Society or Arts.—The one hundred and thirteenth session 
of this society commenced on Wednesday last. For the meetings 
previous to Christmas the following arrangements have been 
made :—November 21, opening address, by Sir Thos. Phillips. 
¥F.G.S., chairman of the council. November 28, ‘‘On the Effec 
of Unlimited Liability Partnership on the Progress of Arts, 
Manufactures, and C ce;” 24 William Hawes, Esq., F.G.S. 
December 5, “‘ On the !Trade in Foreign Cattle;’ by John Irwin 
Esq. December 12, ‘‘On Old London : its Streets and Thorough- 
fares;’ by J. C. Crace, Esq. December 19, ‘‘ On the Study of 
Indian Architecture;” by James Fergusson, Esq., F.R.S. 
LEGISLATION. IN- TEOHNICAL Matrers.—A little book, latel 
ublished at Paris.and Liege (Noblet and Baudry) on Fienah 
egislation on steam engines and boilers, gives the imperial decree 
of. last year (of which we then gave an account), which now 
regulates the employment of steam in France; together with the 
texts of common law bearing upon the decree; the whole followed 
by a commentary written by M. V. Vidat, civil engineer, late 
pupil of the Polytechnic and mining schools, and now “‘ avocat” 
or barrister at the Imperial Court of Paris. The most curious 
and interesting part for a foreigner, or rather for an Englishman 
or American, but little interfered with in engineering matters by 
his government, is a chronological table of the laws, ‘‘ ordonnances 
et instructions” relating to stationary engines, portable engin 
and locomotives. From this it appears that, from the year 181 
to 1862, both inclusive, not less than sixty-four legislative enact- 
ments were framed and promulgated in France on the use of steam. 
It will be observed that this table does not include the separate 
set of regulations bearing on marine engines. The continual 
alterations of these regulations afford a confession of weakness in 
the power of any government to deal with matters of the kind. 


SrRIKES,—There was a certain country in which the most intelli- 
gent of the working men gradually arrived at the conclusion that 
they did not get a fair share of the productions of their own labour. 
The painters said that painting was unhealthy, and required 
better food ; the sawyers said their work was more exhausting than 
that of the weavers; and the fishermen complained of exposure to 
the sun ; to make a long story short, each trade in turn went in 
for shorter hours of labour and more pay, and as they could not 
consistently refuse to others what they claimed for themselves, it 
ended in all having wages of from 15s. to £1 per day, and working 
eight hours or less per day. But it was gradually forced their 
notice that they were actually worse off now than at first, and 
they could not understand it at all; nor, in fact, have they yet 
learned that the share of each individual in the good things of this 
life depends very much upon the whole quantity produced, and 
that if all producers work fewer hours, this means simply that 
there will be less of everything for everybody. Admitting, for the 
sake of argument, that we could begin the new year with 
wages of all kinds ten times higher than at present, of 
course all home productions would immediately rise in the same 
proportion, and so long as we could induce other nations to continue 
to supply us with food, &c., at the old prices, and to buy our pro- 
ductions at the new rate, we should get on swimmingly ; but how 
pe would it last? Perhaps the leaders and nisers of strikes 
will explain the ultimate benefit to be derived from ‘‘a strike all 
round.” Ineed not name the country where this reductio ad 
absurdum occurred, but any one who wishes to see the process in 
operation need not go far from home.—Builder. 


RAILWAYS ON THE CONTINENT.—The Baden Government has 
just opened a new line of railway between Heidelberg and Wurtz- 
urg, which forms the most direct means of communication 
between France, the Rhine, and central Germany. The line 
traverses an uninterrupted chain of mountains, and was conse- 
uently expensive and difficult of construction. Several other 
lines intended to complete the grand Rhenish system are now 
being surveyed, and this will eventually be completed by the 
formation of a number of secondary feeding lines. Russia is also 
intent on the completion of her main lines of railway. In the 
year 1857 an ukase was issued for the formation of an iron road 
across twenty-six governments, or provinces, which should con- 
nect the two great capitals St. Petersburg and Moscow, the prin- 
cipal navigable rivers, the great centres of agriculture, and two 
ports, accessible during nearly the whole of the year, of the Black 
and the Baltic seas. This great work has not been fully carried 
out, but ten lines have been constructed and are now in work :— 
1, St. Petersburg to Moscow; 2, the Moscow, Nizni-Novogorod 
line; 3, St. Petersburg Tsarskoe Selo; 4, St. Petersburg Peterhoff; 
5, St. Petersburg and Warsaw; 6, Wilna to the Prussian frontier; 
7, Riga and Dunabourg; 8, Moscow and Riaisin; 9, Moscow and 
Jareslav; and 10, Odessa and Balta. The following lines are 
either in hand or projected :—From Moscow to Orel and Koursk; 
from Dunabourg to Vitebsk, and thence to Orel; and, lastly, 
from Poti to Tiflis and Rakau. A number of braneh lines are also 
contemplated, so that there seems reason to hope that communica- 











Faversham the rope was worked by the well-known clip drum. 
We may add that this engine is of 14-horse power, four more than 


tion with the whole of the interior of Russia will before long be 
made available to the purposes of commerce. 


Nov. 23, 1866.. 
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THE LONDON STEAM CRANE AND ENGINE 
WORKS, LEICESTER. 


Messrs. APPLEBY BROTHERS, who are already well-known as 
manufacturers of steam cranes and other hoisting machinery, 
having found that, owing to increasing patronage, additional 
works were necessary, have just erected a new factory at Leicester, 
which is under the superintendence of their resident partner, 
Mr. Jesop. At the opening, which took place on the 2nd inst., we 
emb an opportunity, courteously afforded us by the Messrs. 
Appleby, of yainng the works, and were much pleased to find a 
building so admirably adapted to the requirements. The pattern- 
making, smithing, fitting, and erecting departments are con- 
veniently arranged in one building, so as to afford great facilities 
for the execution of the work, The building, which is about 
150ft. long and about 90Ft, broad, is covered with alight iron roof, 
well lighted and ventilated. The erecting shop occupies the 
central part of this building, 40ft. in width, and extending 
the whole length. A row of cast iron columns on each side of this 
space supports the central part of the roof, which consists of light 
wrought iron principals, extending to the opposite columns, 
covered with boarding and slates, lighted and ventilated at the 
top, the glazed portion being about 13ft. in width, and extendin| 
nearly the whole length. From the columns the roof is continu 
to the side walls. These portions of the roof are also glazed toa 
width of about 9ft., and extend throughout the whole length. 
The height from the floor line to the tie-rods of the central portion 
of the roof is about 33ft. On one side of the erecting shop, 
girders are thrown from the columns to the side wall, carrying the 
flooring of the fitting shop ; a hand rail is stretched between the 
columns. Under this species of platform is the machine depart- 
ment, some of the larger machines standing within the columns. 
On the other side of the building, without the columns, are 
arranged the smiths’ forges and the steam hammer. The forges 
are disposed along the side wall, and the various flues are made to 
communicate with the chimney shaft through one which is common 
to the whole. "Wood girders extend along the whole length of the 
erecting space on either side, resting on brackets cast on the 
columns. The girders are provided with suitable rails, on which 
is placed a traveller. The lower flanges of the traveller girders are 
about 22ft. above the floor of the shop, giving ample space for any 
ordinary crane jib to swing beneath them. This traveller com- 
mands the whole space between the columns. It is also available 
for lifting heavy work to or from the large machines, and in lifting 





from the machines the things can be at once placed in position for 
erection. The traveller is actuated by means of a cord extending 
from a driving pulley situated at one end of the shop, and the 
lifting, lowering, and travelling i are nicated by 


means of wedge and groove frictional gearing. An engraving of 
the traveller we shall produce in a week or two. The pattern shop 
is situated at one end of the building on a level with the fitting 
shop, where the store and offices are alsd situated. The 
windows of the office command a view of the whole building 
internally. There are two commodious entrances to the works, one 
at either end. Messrs. Appleby have also procured possession of 
some adjoining property, and have made other provisions for 
further extensions. In the arrangements for facilities for 
executing work the comfort of the workmen has not been 
neglected. There is plenty of light and ventilation; and a very 
effective mode of warming is also adopted, which consists in 
turning steam into the hollow columns for a short time once 
or twice aday. It is due to the architect, Mr. Manning, to state 
that the building, notwithstanding the conveniences afforded, is 
very economically constructed. 

During our visit to the works we noticed a contractor’s loco- 
motive, which has just been completed by Messrs. Appleby, and 
which is greatly at variance with the stereotyped form of locomo- 
tive, but which, from its simplicity and small cost, will doubtless, 
in many cases, be found a useful machine. It is provided with a 
vertical boiler similar to those applied by Messrs. Appleby to steam 
cranes. The boiler is provided with horizontal water tubes running 
through the flue; opposite each tube is placed a small hand-hole— 
this arrangement being provided, as it affords greater facilities for 
cleaning than does the vertical fire tube arrangement. A wrought 
iron framing supports the boiler, mounted on four wheels, each 
3ft. in diameter. These wheels are of cast iron and chilled. Two 
cylinders, each 5}in. diameter, are attached to the upper part of 
the shell of the boiler, and the connecting rods are coupled to 
cranks on a driving shaft provided with wedge friction pinions 
gearing into friction wheels on one of the axles of the ariving 
wheels, the driving pinions can be thrown out of gear and 
the pistons rendered motionless for descending inclines, &c. Either 
of the pinions can be placed in gear, and the speed thus regulated 
to suit the requirements of the load or rail. A water tank is 
placed at each end of the engine underneath the framing. The 
weight is all placed on springs, and to prevent these interfering with 
the gear, the axle box girders are made the segments of a circle. 
This engine could be easily made to drive fixed machinery if re- 
quire 





NOTES FROM GERMANY. 


(From our Correspondent.) 

THE Austrian commission on metrical weights andmeasures,under 
the presidency of Baron Burg, met che week before last again for the 
first time since the outbreak of hostilities. Although the primary 
object of this commission was the introduction of the metric 
— throughout Germany, yet the results of the late war and 
the rupture of the German Bund, have now made it necessary for 
them to confine their deliberation to Austria alone. The modified 
system proposed at the Frankfort meeting (and in which consider- 
able alterations from the original French metric arrangements had 
been made to adapt it to Prussian weights and measures) will 
therefore be rejected, and Austria is to adopt the pure French 
system with all its decimal subdivisions, &c., as at present in use 
in Belgium, Holland, Russia, and Italy. In the next meetings the 
detailed development of this system is to be arranged. 

With regard to the employment of cast steel plates for steam 
boilers it appears that sixteen locomotives with boilers of cast steel 
were manufactured during the half-year ending 1865 at the works 
of the Austrian Staatsbahn Railway Company; of these seven were 
for their own lines, and the rest were delivered for the use of the 
Ferdinand Northern Railway. All the tests applied to these 
boilers have given thoroughly satisfactory results, and no fault has 
yet been found with them. The Ferdinand Northern Railway also 
ordered last year nine goods train locomotives with cast steel 
boilers, from the engine works of Sigl, in Vienna. It was specified 
in the order that the engines were to be lightly but very strongly 
built, and were to be made suitable for burning small coal, the use of 
which necessitates the employment of boilers having a large heat- 
ing surface and furnace. Besides these new locomotives, six old 
ones were reconstructed on the same principles and with cast steel 
plates, in the works of the Northern Railway. Eighteen more 

tives for y and goods trains are also to be similarly 
reconstructed during this year at the same works. 

It is Pps een to establish in Austria an insurance company for 
iron and engine-works, the capital to be contributed by, and the 
profits divided amongst, the owners and participators in such 
works. A short time ago the first meeting of several influential 
proprietors and representatives took place here for the discussion 
of this subject. That such associations have many advantages, at 
least in a pecuniary point of view, is proved by the success of the 
Insurance Association of Austrian Sugar Manufacturers, which 
was established in 1862. Before the establishment of this associa- 
tion the premium demanded by all the Austrian fire insurance 
companies was no less than 7} per cent. for sugar manufactories, 
and this notwithstanding the repeated negotiations for a slight de- 
crease in this exorbitant demand. Since the above-mentioned 
association has been established, however, sugar manufactories can 








be insured for only 43 per cent., farms with brick tiling for only 
1} per cent. instead oF: pen Senet com Rae Se ES gee 
cent. instead of 4 per cent. A considerable dividend is divided 
at the same time amongst the shareholders. These remarkable re- 
sults were obtained by an association numbering scarcely one 
hundred bers. The proposed insurance association of iron 
and engine-works proprietors is to have a reserve capital of 
fifteen million florins, and effect insurances at the following 
reduced rates :—Iron, hammer, and engine-works 4 and 4} per 
cent. instead of 5 and 6 per cent. ; farms and other buildings, if 
with brick tiling, 1} per cent. instead of 2 per cent., if with wood 
tiling, 3 to 4 per cent. instead of 5 to 8 per cent. 

According to the Prussian official reports it appears that twelve 
steam boiler explosions occurred in that country during the year 
1864, fourteen persons being killed, and nine severely, and four 
slightly injured. Of these twelve boilers, four were respectivel 
sixteen, eight, seven, and three years old, two were four years old, 
and three had been used only a few days or weeks. The probable 
causes of the explosion were in four cases weak fire-tubes, and in 
two cases want of water. 

The Prussian Government persists in refusing to ‘pay any com- 

nsation to the Austrian railway companies for its use of their 

ines during the war. The loss sustained by the Staatsbahn and 
the Northern Railway is stated to amount to 1,600,000 florins and 
1,200,000 florins respectively. It is stated that both railway com- 
panies will bring their demands into the courts of law. 

The most difficult portion of the new line of the Austrian 
Southern Railway over the Brenner Alps—a tunnel through the 
mountain, about 6,000 yards long—has just been completed. 








A curious illustration of the results of the reckless manner in 
which continental Governments generally grant railway conces- 
sions has just come to light here. It appears that the Austrian 
Government had, years ago, ted exclusively to the Southern 
Railway Siidbohn the right to build railways over all the immense 
territory extending to the right of the Danube. This concession, 
however, instead ef leading to the extension of railways, has, 
naturally, hitherto directly prevented it. Several companies, other 
than the Southern Railway Companies, have been desirous of lay- 
ing down lines over certain parts of the district in question, but 
have been prevented by the monopoly determinately insisted upon 
by this salina company; the result, therefore, has been, that the 
Austrian Government, in the person of the Minister of Commerce, 
Baron Wiillerstorf, has actually been compelled to buy back again 
from the Southern Railway Company the ion first granted. 
This question, accordingly, formed re of the agreement lately 
arranged between the Government and this railway, part of which, 
as mentioned in a former letter, consists in a considerable reduc- 
tion in the fares for passenger and goods traffic. 

The last continental doings in breech-loaders are that the Swiss 
Government are having 20,000 Minié rifles converted into Milward 
Edwards (?) breech-loaders. By the way, I have omitted to 
mention in my former letters, that the Austrian Commission on 
breech-loaders totally rejects, even for examination, any such 
guns based upon the needle principle. The chief reason of this 
is, that they consider the needle, with its necessarily concomitant 
spiral spring, very much too delicate and liable to injuries from 
various causes, especially when exposed to the vicissitudes of field 
service. 

According to the latest statistics the number of steam engines 
existing in the German Zollverein is 13,525, with 599,172-horse 
power, of which 2,059 engines with 72,350-horse power are em- 
ployed for mining purposes. The distribution of the engines 
amongst the countries composing the Zollverein, is as follows: — 
Prussia 8,669 engines, with 365,631-horse power; Saxony 1,234, 
with 46,416-horse power; Bavaria, 889, with 77,889-horse power; 
Hanover, 666, with 27,737-horse power; Wurtemberg,,288, with 
28,466-horse power; Baden, 348, with 3,415-horse power; Bruns- 
wick, 261, with 1,989-horse power; Rhine provinces, 258, with 
2,744-horse power; Thuringia, 243, with 21,385-horse power; 
Cur Hessen,\147, with 18,286-horsepower; Anhalt, 103, with 1,291- 
horse power. 

One result of the war is much to be regretted. It is the large 
deductions to be made in the sums hitherto ted annually from 
the imperial purse for scientific purposes, Nearly all the impor- 
tant Austrian scientific collections are imperial, and not national, 
and the Emperor having lately begun a system of strict economy 
in all his expenditures, the donations to these already very poor 
collections have been diminished still more. The donations to the 
mineralogical, botanical, fzoological, and antiquarian museums 
have been diminished from nearly 20,000 florins per annum to a 
little over 6,000 florins, and to the imperial library from 19,000 
florins to only 10,000 florins. 

Vienna, 17th November, 1866. 











THE CaALciuM LIGHT IN WaR.—Science is the servant of war, as 
well as the handmaid of peace. Brute force in modern wars 
occupies but a secondary position as an agency in determining 
results, seience and mechanical appliances taking the initiative 
and leading the hosts. This is finely illustrated in some state- 
ments made by Prof. Henry Morton, before the Franklin Institute, 
of which he is seeretary. He says on page 280 of the Journal :— 
‘*The front of Fort Wagner, toward which the advances of the 
United States forces were made, was about 700 yards in length, 
while the approaching saps were confined to a narrow strip of solid 
land about fifty yards across, the rest of the fort being covered by 
a swamp on one side and the ocean on the other. For this reason, 
when the head of the sap had been pushed to within 250 yards of 
the fort, further advance was rendered impossible, because the zig- 
zags would be enfiladed from one side or another by the guns at 
the extremities of the fort. It was under these conditions, no 
advance having been made for several days, and the loss in the 
trenches being very heavy, that the calcium lights were first tried. 
Two of these, with jets y;in. in diameter, burning about 14 cubic 
feet of gas per hour, were set up at the extreme left of the second 
parallel, about 750 yards distant from the fort. These jets were 
supplied from large reservoirs 15in. by 8ft., each capable of hold- 
ing 250 cubic feet. Both the gases were made on the island 
in a laboratory established for the purpose, where a detail of 
twenty soldiers and twelve hegroes were constantly employed in 
the manufacture and compression of the gases for use in various 
ways connected with the military operations at this point, such as 
the prevention of blockade running at night, of sending supplies 
and troops to Fort Sumter, &c. The two lights above-mentioned 
were so arranged with parabolic mirrors as to throw sectors of 
light, one over one-half of the fort and the other over the 
remainder, the field of light being sharply cut by a diaphragm so 
as not to reach below the edge of the parapet. The effect of this 
was to make every motion, and each figure on the rebel works, 
eae close to those in the trenches, while the space below, 
rom the ditch of the fort to the saps and parallels, was hid in 
impenetrable darkness. The Union riflemen and sharp-shooters 
in fact were able to leave the protection of their works with 
impunity, while, on the contrary, all the gunners in the fort were 
exposed to a deadly fire. The consequence was that, within 
twenty minutes after starting the lights, the fort, from which a 
constant fusilade had been kept up ever since the darkness set in, 
was absolutely silenced, and remained so during the night. 
Advantage was, of course, taken of this condition to push for- 
ward the sap, and by the end of the second night such progress 
had been made that the eastern angle of the fort was entered, and 
the work becoming no longer tenable, was abandoned by its 
garrison. Of course every available gun was brought to bear upon 
the lights from the neighbourin etaccion, but their dazzli 
points seem to have been very hard objects to aim at, for though 
some of the reservoirs were hit by fragments of shell, and still 
anh dints so inflicted, the apparatus was never seriously 
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2552. JOHN WOLSTENHOLME and ‘THOMAS PENDLEBURY, Radcliffe, Lanca- 

ae X Emgeseenenpnle Fame and bar cutters, and in apparatus connected 
erewith,” 

2554. GEORGE ELLIOTT SEARLE, East Stonehouse, I hire, ** Impr 
ments in earrings. which improvements may also be applied to the fastening 
of watch hooks and other articles of jewellery.” 

2556. JOHN AMBROSE COFFEY, Great St. Helen’s, London, “ Improved 
mechanical contrivances applicable to syphons, also adaptable in the prodac- 
tion of pumps of improved construction.” 

2558. DAVID HENRY SAUL and HENRY PRITTIE ARMSTRONG, Islington, 

Middlesex, ‘* Improvements in means or apparatus employed in carburetting 

gas. 

2560. GEORGE UNDERWOOD, York, “Improvements applicable to boiling, 
steaming, and cooking ap) tus.” 

2562. JAMES FERRABEE, Brimscombe Port Mills, near Stroud, Gloucester- 
shire, ‘ Improved machinery for preparing wool and other fibrous snb- 
stances.” 


2564. FERDINAND WILHELM KESELOWSKY, “T 
ments in machinery fer separating the woody part from the fibre of flax, 
hemp, or other fibrous substances of the same nature.”—4th October, 1866, 

2566. JOHN COLE CHAPMAN, Stamp End, Lincoln, * Improvements in steam 
engines, part of which invention is also applicable to fixing eccentrics, cams, 
and pulleys on to the shafts of other machinery.” 

2568. WILLIAM GEORGE VALENTIN and GEORGE HENRY BENSON, Staley- 
bridge, Cheshire, “ Improvements in the manufacture of steel.”—5th October, 
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2570. HENRY GARSIDE, pyar ogg Manchester, ‘‘ Improvements in 


r marking, etching, or engraving on cylindrical 





'y or app 
and other surfaces.” 

2572. WILLIAM DENNIS, Aldermanbury, London, ‘‘ Improvements in the con- 
struction of bottles intended to contain malt liquors and other liquids, and 
in the mode of stoppering, unstoppering, and drawing off the contents the: 
the said stoppers being also applicable to bottles of the ordinary kind, 
other vessels employed to contain liquids, fluids, and gases, either separately 
or in combination.” 

2574, SIMEON DEACON, Kennet Ironworks, Reading, Berkshire, “ Improve- 
ments in the construction of certain parts of oscillating steam engines.” 

2576. JOHN BURGESS, birmingham, ** Improvements in crochet needles, and in 
the handles of crochet needles,” 

2578. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvement in hoisting 
apparatus and cars for mining purposes.”—A communication from George 
Williams, Sterling, Park, Colorado, U.8. 

2580. JOHANN VON DER POPPENBURG, Birmingham, ‘‘Improvements in 
breech loading fire-arms, and in cartridges for breech-loading fire-arms.”— 
6th October, 1866. 

2582. JOHN HENRY ROBERTS, Camberwell, Surrey, “ A new or improved fas- 
tening for windows and other places.” 

2584. MORITZ STAR, Liverpool, “ [mprovements applicable to caps and other 
coverings for the head for naval, military, and geueral use.” 

2586, JAMES ROBERTSON, Liverpool, “ Improvements in furnaces or fire-places, 
and in the fire-bars to be used therein.’ 

2588. BENJAMIN COLLINS NEWELL, Cheltenham, Gloucestershire, “‘ Improve- 
ments in pianofortes.” 

2590, WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in atmospheric engines.”—A communication from David Dick, Meadville, 
Pennsylvania, U.S. 

2594. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“ Improvements in brick-making machines.”"—A communication from An- 
toine McNair, New York, U.S.—8th October, 1866. 

2597, JEAN MONNIN, CHARLES BO8Q, apd CLAUDE ANTOINE BOrssSENOT, 
Rue St. Appoline, Paris, “ Improvements in carriage indicators, stating the 
distance travelled, the time when they have been hired or not, and if they 
are bired or not.”— 9th October, 1866. 

2626. RICHARD EDWARD LAZONBY, Manchester, “ Improvements in ma- 
chinery or apparatus for opening and cleaning wool and other fibrous 
materials.”—A communication from Charles G, Sargent, Graniteville, Mas- 
sachusetts, U.S. 

2628. DAVID CRICHTON, WILLIAM DONBAVAND, and DUNCAN CRICHTON, 
Manchester, *‘ Improvements in looms for weaving.” 

2630. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements 
in sewing machines.”—A communication from Elias How, jun., New York, 


US. 

2632. WILLIAM WATSON, Southampton-buildings, Chancery-lane, London, 
“Improvements in provision safes.” - 

2634. ISAAC MARC EVANS, Delf, near Ruahon, Denbighshire, Wales, ** An 
improved apparatus for preventing explosions in steam bollers.”—11th October, 
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2636. HENRY JOHN COOKE, Crumlin, M 
and rivet and nut-making machine.” 

2638. DAVID EVANS, Studley, Warwickshire, “Certain improvements in 
the manner of papering needles, and in wrappers or envelopes for the 
same.” 

2640. EDWARD THOMAS HUGHES, Chancery-lane, London, “An improved 
system of spinning the silk from the cocoons of silkworms, and for the ma- 
chinery or apparatus employed therein.”—A communication from Jean 
Meille, Villeurbanne, France. 

2642. ANDREW WYLEY, Barton-street, Aston Manor, Warwickshire, “ Im- 
provements in breech-loading fire-arms and bayonets for the same.” 

2644. JOHN POLLARD, THOMAS WHITEHEAD, JOHN WHITEHEAD, and 
VALENTIN WILLIAMSON, Leeds, Yorkshire, “ Improvements in machinery 
for combing wool and other fibrous substances.”— 12th October, 1866. 

2648. THOMAS SAGAR and THOMAS RICHMOND, Burnley, Lancashire, ‘‘ Im- 
provements in looms for weaving.” 

2650. LOUIS RUDOLPH BODMER, Thavies’-inn, Holborn, London, “The 
application of enamel to certain friction surfaces of looms for weaving.” —A 
communication from Edmond Sée and Paul Sée, Roubaix, Nord, France 

2652. AUGUSTO ALBINI, New Broad-street-buildings, London, and FRANCIS 
AUGUSTUS BRAENDLIN, Birmingham, “Improvements in breech-lvading 
fire-arms.” 

2654. WILLIAM ROSSETTER, Accrington, Lancashire, ‘‘ Improvements in looms 
for weaving.” 

2656. JOHN DALE and JOHN GALLEMORE DALE, Manchester, “ Improvements 
in sulphuring yarns and fabrics.” 

2658. FREDERICK MEYER and WILLIAM WAINWRIGHT, Paradise-street, 
Lambeth, and THOMAS PHILLIPSON PASCOR, Albany-road, Camberwell, 
Surrey, “I n the fi e of candles, and in moulds em- 
ployed in such manufacture.”— 13th October, 1866, 

2660. JOHN GILES, Birmingham, “An improyement or improvements in the 
mapufacture of certain descriptions of nails, tacks, and pins.” 

2664. DAVID GILSON, Forston-street, New North-road, Middlesex, ‘‘ Improve- 
‘ments in means or apparatus for smoothing, pressing, finishing, or ironing 
fabrics, part of which inprovements is also applicable to heating rollers used 
in calendering and finishing fabrics.” . 

2666. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane 
London, “ An improved apparatus for tapping casks, and other like 
vessels containing liquids under pressure.”—A communication from 
Thomas Marsh, Central Falls, Smithfield, Rhode Island, U.8.—15th October, 

1866, 

2668. JAMES BLAIN, Manchester, “ Imp 
threads used for weaving and sewing purposes.” 

2670. WILLIAM HENRY POSTLETHWAITE GORE, Langham-street, Portland- 
piace, London, ** improvements in Hansom cabs, parts of which improve- 
ments are equally applicable to other wheeled carriages.” 

2672. JOHN SMITH, Leadenhall-street, London, and JAMES JOHN Rows, 
Rotherhithe-street, Rotherhithe, Surrey, “Improvements fn taps or cocks for 
regulating the flow of fluids.” 

2674. ALFRED VINCENT NEWTON, Chancery-lane, 
ments in the. fi of refi "—A comm 
Henry Winder, New York, U.8. 

2676. ROBERT NAPLER. Glasgow, ‘‘ Improvements in building ships and vessels 
of war.” ~ 16th October, 1866, 

2680. HEINRICH KESSLER, Oberlahnstein, G y, “An imp d self- 
acting lubricator for the cylinders and slide boxes of locomotives and other 
steam engines.” 

2682. RICHARD LONGDEN HATTERSLEY, Keighley, and JOHN SMITH, Sutton, 
Yorkshire, “ Improvements in apparatus for working the healds employed in 
looms for weaving.” 

2684. JOHN COATES, Pendleton, Manchester, ‘‘Improvements in packing for 
piston valve, pump, or other such rods or spindles.” 

2686. CHARLES ADAM GIRARD, Rue des Ecoles, Paris, “ Improvements in the 
manufacture of biue colouring matter.”—Partly a communication from 
George de Laire, Rue de Sevres, Paris.—17th October, 1866. 

2692. CHARLES CHAPMAN, Leadenhall-street, London, “ Improvements in the 
prea ey of ships for war purposes, applicable in part also to the construc- 
tion of forts.” 

= RICHARD FURNIVAL, Manchester, “Improvements in braiding ma- 
chines.” 

2696. NATHANIEL GREW, New Broad-street, London, and Grorgx HENRY 
MONEY, Jermyn-street, Westminster, “ Improved tus for 
liquid from solid substances.” 

2698. WILLIAM SIMPSON, Ilford, Essex, “Improved machinery, apparatus, 

Pp for preparing and treating vegetable fibres to be used 
as ‘half-stuff’ in the manufacture of paper, papier mache, and such like 


materials. 

2700. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improved 
arrangements of apparatus for storing or holding | rater yd or other inflam- 
mable liquids."—A communication from Felix Bizard and Pierre Labarre 


Marseilles, France. 
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See “Improvements in machinery for spin- 
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2704, GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ An improved 
"A communication from Augustus Corey and John 


i stleation of the to * peat oa 
or tacks, the ap same 
ratus to be employed in inserting when fixed to caps or capsules 
into corks.”—A communication from Victor Pal aris. 
2708. CHARLES JONES, Willi “ Improvements 
in coal mining i 


nery. 

2710. ERASTUS BRIGHAM BIGELOW, Boston, U.S., “‘Improvements in power 
looms.”—19th October, 1866. 

2712. JOHN HOWARD Kipp and JAMES CHADWICK MATHER, The Patent 
Fioor-cloth Company's Works, Bradford, near Manchester, “ Improve- 
ments in floor, leather, brattice, oil, and other cloths, and in their manufac- 
ture.” 

2714, ORIN LEWIS HOPSON and HEMAN PORTER, Brooks, Waterbury, Con- 
necticut, U S., “* Machinery for compressing, rounding, or pointing wires or 
rods to form pins, needles, or other articles of metal. 

2716. WILLIAM CLARK, Chancery-lane, London, “‘ Im its in electric 
telegraph apparatus.”—A communication from Joseph de Susini and Jean 
Marie Onesime Tamin, Boulevart Saint Martin, Paris.—20th October, 1866. 

2720. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in the construction and arrangement of steam 
boilers, and in means or apparatus for collecting sediment or deposit therein.’ 
—A communication from Joseph Augustus Miller, New York, U.S. 

2722. TEMPEST BOOTH, Ardwick, Lancashire, ‘‘ An improved portable chamber 
or receptacle for containing articles, whereby the same are caused to retain 
their heat.” 

2724. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “ Improvements 
in propelling and steering ships vessels.”—A communication from John 
Stanworth Martin and John Frederick Droop, Melbourne, Victoria. 

2726. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘An improved 
fastening for baling bands.”—A communication from Robert Dillon, New 
York, U.S.—22nd October, 1866. 

2728. JOHN HENRY JOHNSON, Lincoln’ 's-inn-fields, London, ** Improvements 
in machines for making paper.”—A communication “ey Richard Smith, 
Sherbrooke, Canada East, and Oliver Ellsworth, Boston, U.S. 

2740. JOSEPH JAMES LANE, Cranbrook-place, Old Ford-road, Middlesex, 
‘*Improvements in machinery for making wax tapers, composite greases of 
resinous substances, and cutting same into lengths.” 

2732. contest FIELD, Upper Marsh, Lambeth, Surrey, ** Improvemeats in 

loyed in the manufacture of candles.” 

2734. Rosas. "HoLLINGDRARS, “Stockport, Cheshire, ‘‘ Certain improvements 
in the construction of metallic pipes or tubes to be employed for the purposes 
of heating buildings and for extinguishing fire therein.” 

2736. GEORGE WETHERED, Maidenhead, Berks, ‘‘ Improved apparatus for 
washing clay and other earthy matters.” 

2738. WILLIAM HARRISON, Wharton Green, Winsford, Cheshire, ‘An im- 
proved methed of consuming smoke in furnaces.”—23rd October, 1866. 

2742. ELIZABETH MIGNOT, Rue de Tracy, Paris, “ An improved apparatus for 
distending the lower parts of ladies’ dresses.” 

2744, JOSEPH WATTS, Birmingham,“ Improvements in furnaces and fire-places 
and in utilising the waste heat of the said furnaces and fire-places, and in 
utilising and obtaining motive power from the air supplied to furnaces and 
fire-places.” 

2746. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in machinery for combing wool and other fibres.”—A communication from 
Amedee Prouvost, Roubaix, France. 

2748. HENRY SEPTIMUS COLEMAN and ALFRED GEORGE ECWIN MORTON, 
Ch ford, Essex, “ Imp in apparatus for reducing or comminuting 








oil cake.” 
2750. FRANCIS TAYLOR, Romsey, Hants, “Improvements in apparatug ‘or 
receiving, drying, and deodorising human excrement.”—24th October, 
6. 


186 

2751. WILLIAM CALVERT, Liverpool, ‘‘ Certain improvements in wearing 
apparel known as the shirt or shirt front and the trousers.” 

2752, WILLIAM DENTON, JOSEPH WHITTAKER, and EDWARD BROOKE, 
Leeds, York-hire, ** 1 tus for use on railways.” 

2754. BENJAMIN JOSEPH BARNARD MILLS, Southampton buildings, Chan- 
cery-lane, London, * ff of pl ."—A com- 
munication from “ The Collins ententn Hartford, Connecticut, U.S.—25th 
October, 1866. 

2777. BERTHOLDE TUESKI, Jewin-street, London, “Improvements in the 
manufacture of hats of all kinds.” 

2781. GEORGE AUGUSTUS HUDDART, Brynkir, Carnarvonshire, “ Improve- 
ments in buttons, and in the attachment of buttons to garments and 
fabrics.” 

2783. JOHN BLACKMAN and EDWARD BLACKMAN, Knightsbridge, Middlesex, 
* Improvements in medicines for the cure of whooping and other coughs.”— 
27th October, 1866. 

2785. MESHACH HOPKINS, Upper Ashby-street, Goswell-road, and ABEDNEGO 
DAVID HOPKINS, Bow-lane, London, * Improvements in the construction of 
sewing machines,” 

2787. JAMES GEE, Manchester, “Certain improvements in the ventilation of 
hats or other coverings for the head.” 

2789. JOSEPH EDWIN WARD, Bradbury, Cheshire, ‘‘ Improvements in ma- 
chinery for the manufacture of hats or coverings for the head.” 

2791. JOHN HENRY JOHNSON, Lincoin’s-inn-fields, London, “ Improvements 
in the preparation of iodide of ethyl and of other organic iodides.”—A com- 
munication from James Alfred Wanklyn, Thann, France.—29th October, 
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2797. "JAMES HUNTER, barca House, Wishaw, Lanarkshire, N.B., 
« Improvements in or app to be used for excavating and 
mining.” 

2799. HERMANN WEDEKIND, Dunster-court, Mincing-lane, London, ‘‘ Im- 
provements in grinding, crushing. or reducing dry substances, and in the 
apparatus or means employed therein, or in connection therewith.”—A com- 
munication from Frederick Hoffmans, | Berlin. 

2801, GEORGE DACRE, Preston, L its in lathes.” 

2803. CHARLES HENRY GARDNER, West Harding: ag London, and JOSEPH 
BICKERTON, Oldham, L emen graphic, zinco- 
graphic, and typographic printing machines.” 











pate, Sie pends mean places.”—A communication 
Tie aire at Salen hagemae Ob Chéron, Rue Mogador, 

Paris.—10th November, 1866. 
2932. GEORGE LITTLE, New York, U.S, “Improvements in instruments 
for transmi between remote adapted for 
'—10th November, 


2945. WILttaM GEORGE SWINNOCK, i Aaa, Middlesex, “‘ Improvements in 
lace fabrics.”—A communication from eee SRR, Sty, esto: Lele, 
and Felix Varenne, Paris.—10th November, 1866. 

2974. JULIA PARRIS BROWN, Massachusetts, U.S., “ Having reference to the 
application of bedsteads to apartments.”—13¢h November, 1866. 





Patents on which the Stamp Duty of £50 has been Paid. 


2867. EDMUND WALLACE ELMSLIE, Great Malvern, Worcestershire. ‘‘ Con- 
o—_ of cottages, applicable to various other bnildings.”—16¢h November, 


2896. WILLIAM BRIDGES ADAMS, _— Mount, Hampstead, Middlesex, 
“ Wheels, tires, axles, and axle-boxes, and modes of applying them.”—19¢h 
November, 1863. 

2970. DAVID KIRKALDY, Glasgow, Lanarkshire, N.B., ‘‘ Testing or measuring 
—— ss properties of various materials and structures.”—26th 

2838. MATTHEW ANDREW MUTE and JAMES MCILWHAM, Glasgow, Lanark- 

2845, \euute te oH | an aoke, “ Sewing 

WARD OMAS UGHES, ma- 
chines.”—14th November, 1863. 

2853. GUSTAV LINDEMANN, Salford, Lancashire, “ Machinery or apparatus for 
singeing woven fabrics.”—14th November, 1863. 

3038. CHARLES CAMMELL, Sheffield, Yorkshire, and WILLOUGHBY CROMPTON, 
Openshaw, Lancashire, “ Railway crossings for single or double-headed 

—2nd December, 1863. 


rails.” 
3100. WILLIAM LOUIS WINANS and THOMAS WINANS, Dover-street, London, 
“ Adapting screw propellers for propelling ships or vessels.”=—8th December, 


1863. 
2863. EVAN LEIGH and FREDERICK ALLEN LEIGH, Manchester, “ Driving 
and —_— cotton gins, and conveying away the ginned cotton and seeds.”— 
16th November, | 


2897. JOHN EGLIN, Glasgow, Lanarkshire, N.B., “‘ Drifts or tools for enlarging 
holes,” — 19th November, 1863. z 

2912. GEORGE RAIT, Canal Bridge, Kingsland-road, and JOHN WINSBORROW, 
jaro A Pownal- road, Dalston, Middlesex, “ Dry gas meters.” — 

2876. PERCEVAL MOSES PARSONS, Blackheath, Kent, “ Ordnance.”—17th No- 


vember, 1863. 
= WILLIAM COWAN, Edinburgh, Midlothian, N.B., “Gas meters.”—17th 


, 1863, 
2015, BENJAMIN DOBSON, EDWARD BARLOW, and PETER KNOWLES, Bolton, 
-- "jmaiee ** Machinery for ginning and opening cotton.”—20th November, 


1863. 

2904. EDMUND WALKER, London-street, London, “ Windlasses.”—19th No- 
vember, 

2910. JOHN COLLING and DAvID GULLON PINKNEY, Seaham, Durham, 
sapeeme for reefing and furling ships’ square sails.”—19th November, 

2936. FRANCIS WATKINS, London Works, near Birmingham, “ Manufacture 
of bolts, nats, &c., and in furnaces for heating blanks to furm such articles.’ 
—21st November, 1863. 

2960. yar toy SIBERT, Carter Gate, Nottingham, “‘ Manufacture of joined blond.” 


18 
2962. CELADON LEEDS" ber nage * eet’ London, “ Fog signals 
«vr alarums.”—2/4h November, 18! 
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2619. EDWARD BARLOW and FRANCIS —— Bolton-le-Moors, Lanca- 
cashire, “* Carding engines.” - 19th November, 185' 
“86. EDWARD BORLASE, Allenheads, Haydon Bridge, Northumberland, ‘‘ Se- 
parating metals,”—15¢h November, 1859. 
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1781. ROBERT,FOWLER, Cornhill, London, “ Imp i 


2554. o, Se ee ne No Stonehouse. D 

which improvements may also be applied to the fastening 

and other articles of jewellery.” 

2555. appear yee at ong Nees or Thames-street, London, “An improved 
mode of and apparatus for folding and shaping belts or bands of india-rubber 

a ae ow of india-rubber) and woven fabric.” —4th Oc- 


2566. Joun’ COLE CHAPMAN, Stamp End, Lincoln, “ Improvements in 
steam engines, part of which invention is also applicable to fixing eccen~ 
= cams, or pulleys on to the shafts of other machinery.”—5th October, 

2590. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in atmospheric ”—-A communication from David Dick, Meadville, 
Pennsylvania, U.S.—8th October, 1866. 

2658. FREDERICK MEYER and WILLIAM WAINWRIGHT, jun., Paradise-street, 
Lambeth, and THOMAS PHILLIPSON PASCOE, ‘Albany-road, 
nnn Improvements 2 ne of candles, and in moulds em- 


ployed in such 1866. 

2670. WILLIAM HENR 1 POSTLaTHWAITE Gor, Langham-street, Portland- 
place, London, Tice in Hansom parts of which improve- 
eee Oe Sey eae 0 oler TS Ce '—16th October, 

2714. ORIN sare HOPSON and | cae PORTER BROOKS, Waterbury, Con- 
necticut, U. ™ compressing, rounding, or pointing wires 
or ods to form pins, needle or other articles of metal.”—20¢h October 


2759. GEORGE TOMLINSON BOUSFIELD, ba wy ty Park, Brixton, Surrey, 
its in the 

on ,and the application thereof to ahd te 

3168. JOHN ary Dudley, Worcestershire, “ Improvements in lubricators.” 


2787. JAMES GEE, Manchester, ** Certain improvements in the ventilation of 
hats or other coverings for the head.” —29th October, 1886. 

2810. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Improvements in treating sheet iron plates for the purpose of preparing the 
same for being coated with zinc, for producing the so-called galvanised iron, 
and also for manufacturing such plates in imitation of Russia iron.”— 
. as from Charles Henry Perkins, Providence, Rhode Island, 

2811. LYMAN DAGGETT, Massachusetts, U.S., “Having reference to boots and 
shoes.” —30th October, 1866. 

2916. CHARLES DOUGLAS NORTON, Roman-road, Barnsbury, London, “ A new 
and eo method of making revolving boot and shoe heels.”—9th No- 
vember, . 











All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such aj at 
the office of the Commissioners of Patents, within fourteen days of its date. 
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ABSTRACTS OF SPECIFICATIONS. 











engines aad tenders.”—A communication from Edwin ‘Parke Quediine, Cape 
Town.- -5th July, 1866. 

1788. ENOCH HARRISON AYDON, Wandsworth, Surrey, and EDWARD FIELD, 
Chandos Chambers, Westminster, “ Improvements in drawing or exhausting 
and forcing fluids, and in instruments or apparatus applicable to such pur- 

1799. Tuomas “IVERS, Farnworth, near cont Lancashire, and JESSE HAD- 

near M "= in the construction of 





aentbet tongues.” 

1801. WALKER MOSELEY, King-street, Covent-garden, London, ‘‘ An im- 
proved apparatus for slicing and paring cucumbers and other vegetables and 
ru 


f 
1803. WILLIAM _ BAINES, London Works, Soho, Smethwick, Staffordshire, 
Pp in the of and signal pillars or posts, 
“a in rolling iron for other uses.” —9th July, 1866. 





The foll descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her » Majesty 's Commissioners of Patents, 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
1038. W. BOND, Denmark-street, Soho, London, ‘‘ Slide valves and reversing gear 
of engines worked by steam, air, or gases.”"—Dated 12th April, 1866. 

This invention cannot be described without reference to the drawings. 

1039. J. JORDAN, Liverpool, ** Impr ts applicable to steam boilers.” — 
Dated \4th April, 1866. 

This invention consists in applying what the inventor calls chemises or 
chemisettes to the heating surface of the fire-boxes, flues, or tubes of steam 
boilers. in such a manner that there is a space formed between the chemise or 

isette and that portion of the boiler to which it is applied. The water in 








1810. WILLIAM JOSEPH CURTIS, ssanooeee Middlesex, “T ts in 
on of breech-loading or repeating fire-arms.” —10th July, 


1812, EDWARD MCNALLY, Manch Fad ts in hi 
ratus for grinding and polishing circular saws and ‘other articles.” 

1828. CHARLES EDWIN AUSTIN, Broad Sanctuary, Westminster, ‘* Improve- 
ments in apparatus applicable to sewers and drains for separating the fluid 
and solid parts of sewage.” 

1824, WILLIAM NAYLOR, Lorn-terrace, Mildmay Park, Middlesex, ‘‘ Improve- 
ments in steam engines,”—11th July, 1866. 

1842. ROBERT ROGER, Stockton-on-Tees, Durham, “ Improvements in steam 
travelling cranes,”—13th July, 1866. 

1877. JOHN GOAD and EDMOND GOAD, Plymouth, Devonshire, “ Improve- 
ments in mile posts and other indicators or signs used on railways and other 
places.”—18¢h July, 1866. 

1900, MOSES BAYLISS, Wolverh Vt Staffordshire, “Improvements in 

'y for the of bolts and ponond and other similar 





'y or appa- 








2805, WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘I 
in the construction of steam boilers.”—A communication from Robert Bailey, 
Idaho, U 8. 

2807. ANDREW FAIRBAIRN, THOMAS STUART KENNEDY, and JOHN WILLIAM 
NAYLOR, Leeds, Yorkshire, ‘An improved mode of covering metal rollers 
used in the manufacture of flax, hemp, jute, silk, and other fibrous substances 
with leather.” 

2809. MATTHEW PIERS WATT BOULTON, Tew Park, Oxfordshire, ene 
ments in apparatus for employing the motive power of jets of fluid 

2813. GEORGE HENRY DAW, Threadneedle-street, and PERCEVAL MOSES 
PARSONS, Arthur-street, London Bridge, ‘Improvements in breech-loading 
tire-arms, also in the manufacture of cartridges and apparatus employed 
therein.” —30th October, 1866 

2815, JOHN Dopp, Oldham, 1 » “Imp 
mules 

2817. THOMAS WELTON, Grafton-street, Fitzroy-square, London, “A new 
metallic brush.” 

2819. WILLIAM CLAY and ALFRED BOWATER, Liverpool, “ An improved 
method of utilising Bessemer and other steel and iron scrap.” 

2821. HENRY HEADLY WILLIAMS, Buckingham-street, Westminster, “ Im- 

nts in and backing for armour plates.”—A communication 
from John Gregory, Lisbon, Portugal. 

2823. WILLIAM CLARK, Chancery-lane, London, *‘ Improvements in lamp 
glasses or chimneys.” — A communication from Joseph Lallemand and 
Godefroi Auguste Guillaume Wagener, Boulevart St. Martin, Paris.—3ist 
October, 1866. 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 


2898. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
* An improved brake for railway carriages.”—A communication from Aaron 
Higley, Joseph Benjamin Birdsell, and Varium Ogilva Birdsell, South Bend, 
Indiana. U.S.—7th November, 1865. 

2900. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
** An improved process for prod % pictures, or 1 designs, letters, 
and other characters or figures on and in marble and other calcareous stones.” 
—A cog nication from Asa Hill, Norwalk, Connecticut, U.S.—7th No- 

2915. JOHN THOMAS KERSHAW, St. Paul’s-road, Islington, Middlesex, “ An 
improved ventilator.” —9th November, 1866. 

2916. CHARLES DOUGLAS NORTON, Roman- road, Barnsbury, London, ‘A new 
and improved method of making revolving boot and shoe heels.”—9th No- 





in self acting 








vember, 1866. 

2926. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, ‘An improved manure obtained by an improved process of purifying 
foul waters.”—A communication from Jules Houzeau and Eugéne Devedeix, 
Boulevard Sebastopol, Paris.—10th November, 1866. 

2927. HENRI ADRIEN BONNEVILLE. Porchest terrace, I » Middle- 
sex, “ An improved apparatus for pumping or ventilating. rif communica- 








articles.” 

1902. JOHN SAUNDERS and JOSEPH PIPER, Cookley Ironworks, Kiddermin- 
— “Improvements in the manufacture of tin and terne plates.” —21st July, 

1911. THOMAS ANDREWS, Comber, Down, Treland,* Improvements in machines 
for winding or warping and drying yarns.” 

1912. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 

i) ts in the fi of certain alkaloids derived from aniline 
an its homologues, and in their transformation into colouring matters suit- 
able for dyeing and printing.”—A communication from Alcide Poirrier and 
Charles Chappat, Kue d'Hauteville, Paris.—23rd July, 1866. 

1922. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in machinery for hulling and finishing rice, which improvements are also 
applicable to hulling and polishing other grain."—A communication from 
Stephen Oscar Ryder, New York, U.S. 24th July, 1866. 

1933. JAMES LIVESEY, Park-street, Westminster, *‘ Improvements in refining 
cast iron.” —A communication from Thomas Blair, Pittsburgh, Pennsylvania, 
U.S.—25th July, 1866. 

1982. JOHN ROBINSON, Atlas Works, Manchester, “Improvements in the 
Giffard injector.”"—A communication from William Sellers, Philadelphia, 
Pennsylvania, U.S.—Ist August, 1866. 

2003. NICHOLAS KILVERT, Manchester, (“Certain i hi 
or apparatus for amalgamating, purifying, cooling, and oe lard or 
other similar materials.”—3rd August, 1866. 

= JOHN a JOHNSON, Lincoln’ 's-inn- fields, London, ‘* Improvements 

yo for st g, and pulverising ores and 
an hard eee mg parts of which improvements are applicable to power 
hammers.”—A communication from William Wright, New York, U.S.—6th 
August, 1866. 

2036 WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in chucks for turning lathes and other tools.”"—A communication from 
— Smith and William Harvey Haight, New York, U.S.—7th August, 

6. 

203y. HENRY HOLLAND, Birmingham, “ fcc, in the manufacture 
of umbrellas and parasols.”—8th August, 1866. 

2056. ALFRED VINCENT bra hg Chancery-lane, London, “ Improvements in 
machinery for » partly also applicable to other pur- 

ae A communication ‘from Edwin Allen and John Turner, Norwich, 
Connecticut, U.S —9th August, 1866. 

2059. CHARLES FORSTER COTTERILL, Cannock, Staffordshire, ‘‘ Improvements 

in the of ear and other pipes, and in machinery 
or apparatus to be employed in the said manufacture.”—10¢h August, 1866. 

2118. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ An improved 
stuffing for a chair seats, and other like purposes."—A communi- 
pony A Henry Almanzor Alden, Matteawan, New York, U.S.—17th 

ugus 

2021. EBENEZER STEVENS, Barnsbury-road, London, “ Improvements in 
kitchen ranges, ovens, and steamers.”—18th August, 1866. 

2448. THOMAS WHITTAKER, Bolton, and JOSEPH CONSTANTINE, Manchester, 




















pwnd from Paschal Joseph Hognoul, Liege, Belgium.—1l0th M 


2930. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, “‘ A new and improved sorter, and a drilling machine connected there- 
with.”—A communication from Jacques Lhuiller, Place Napoleon, Lyons, 
—10th November, 1866. 

2931, HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bay , Middle- 
sex, “An improved apparatus to excavate, deepen, scour, and remove the 
mud, slime, saud, earth, shoal, gravel, stones, shingle, or such like bodies, 
out of harbours, havens, docks, creeks, guts, bars, channels, watercourses, 








in the construction of stoves or other — He omni 

for warming and ventilating public and private buildi ths, h 
and drying houses.”—24th September, 1866. 

2468. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in cornets and other similar musical instruments.”—A communication 
from the Schreiber Cornet Manufacturing Company, New York, U.S. 

2475. AUGUSTUS HENRY THURGAR, —- “ Improvements in the manu- 
facture of overshoes.”—25th September, 1 

2541. THOMAS FORSTER, Streatham, — “ Improvements in the manufac- 
ture of elastic mats and coverings for floors.”—3rd October, 1866. 








the boiler has free access to the space before described, into which it flows 

through suitable openings, and is separated from the bulk of the water by the 

chemise or chemisette,— Not proceeded with, 

1047. S. CHATWOOD, Bolton, and J. STURGEON, Burley, near Leeds, *‘ Engines 
Sor obtaining motive power.”~ Dated 13th April, 1866. 

The First part of this invention relates to an improved mode of generating 
motive power within the working cylinder of an engine without the use of a 
separate generator, in which the motive power is first generated and afterwards 
admitted to the working a, employing | for this purpose the expansive 
force when heated of ic air d with water, or water or atmo- 
spheric air only, or low pr ea steam, the heat being generated within the 
working cylinder by means of electricity. One of the various modes of carry- 
ing out this principle may be described as follows:—The patentees use an 
ordinary steam cylinder and piston, the cylinder, however, being provided with 
acock at each end, instead of the usual arrangement of valves; these cocks, 
being opened and closed alternately as the piston arrives at each end of its 
stroke, admit jets of water in the form of fine spray, which, impinging on coils 
of platinum wire placed within the cylinder at each end, or attached to both 
sides of the piston, and heated simultaneously with the opening of their 
respective cocks, is caused by the heat to expand into steam of sufficient 
tension to impart motion to the piston. The opening and shutting of the 
cocks, and the completing and breaking the electric currents alternately, as 
required, being performed by the to-and-fro motion of the piston through 
suitable mechanism, as is well understood. A flexible disc or diaphragm, 
enclosed between two concave plates so as to form two separate sieam-tight 
vessels, may also be used in place of acylinder and piston of the ordinary 
form, the piston rod being attached to the central portion of the diaphragm. 
And instead of water or watery spray, the required motions may in dike 
manner be produced by the expansion of atmospheric air only. Secondly, 
when supplying water or other fluid for generating the elastic force requisite 
for each stroke of the engine, whether in a small generator or in the working 
cylinder itself, the patentees regulate the speed of the engine by causing the 
governors to regulate the action of the pumps by interposed mechanism or 
gearing, by which the length of stroke of the pump is increased or diminished, 
according as a greater or less quantity of the water or other fluid is, for the 
time, required to be pumped to the generator, so as to produce a greater or 
lesser pressure, as required. 

1054. W. and W. M. HAWDON, and H. HEATHER, Newcastle-upon-Tyne, 
“* Distributing valves for steam and other engines.” —Dated 13th April, 1866. 

This invention, when applied to that class of engine commonly called oscil- 
lating, consists in having the cylinder steamways or ports brought out to 
a surface arranged concentrically with one of the trunnions. Fitting 
steam-tight against this surface is another surface having corre- 
sponding passages cast thereon for the inlet and exit of the steam or other 
motive power principle from each of the cylinder ports. As the cylinder 
oscillates backwards and forwards, the ports or passages cast thereon are 
brought into communication with the above inlet and exit ports alternately. 
In adapting this invention to stationary cylinders it will be seen that motion 
will be communicated to the face containing the inlet and exit passages, and 
that the steam pipe and exhaust pipe, if required, will have to adapt itself to 
this movement.— Not proceeded with 
1181. T. MARSHALL, Dunstable, Bedfordshire, “ Supplying water to steam 

boilers.”"— Dated 2\st April, 1866. 

In carrying out this invention the inventor employs a tank or other recep- 
tacle {which contains water, from which the supply for the boiler is to be 
drawn. Between the tank, cistern, or other receptacle above named, and the 
boiler, he places a small reservoir or cistern, which communicates with the 
tank and the boiler by pipes furnished with proper cocks or taps. One pipe 
leads the water from the tank into the reservoir or cistern, and by this it is 
filled, or nearly so. Another pipe leads from the steam in the boiler to the 
upper part of the said cistern, and by this means the pressure of such steam is 
brought on to the upper surface of the water, and expels it through a third 
pipe from the bottom of the cistern into the water space of the boilers.—ot 
| proceeded with. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1012. I. M. and 8. prey sae Ireland, “ Vertically-floated paddle 

wheel.” — Dated 9th April, \ 
The object of this invention is to ‘secure a vertical position to the floatsin all 
points of the circle (the centre of which is the centre of the paddle-wheel main 





Nov. 23, 1866. 


THE ENGINEER. 





shaft) through which they may revolve. This object is obtained by the 
following means :—First, a shaft, which the patentees designate the float shaft, 
is attached to each float, having one end resting in the inner or outer (with 
regard to the side of the vessel) ring, whilst the other end projects through the 
opposite rings as far as necessary. Secondly, to the projecting end of each of 
the float shafts hereinbefore mentioned is attached a lever, one end of which is 
made fast thereon, whilst in the other end is fixed a pin, the centre of which 
may be placed in any point of the circumference ofa circle having for its radius 
from the centre of the said float shaft to the centre of the pin in the 
levers hereinbefore mentioned. Thirdly, arms extending from a disc or 
eccentric, or other suitable arrangement, have in the end of each arm a bearing, 
which bearing is connected with the said pins, in the levers hereinbefore 
mentioned, and revolves freely thereon. Fi , the centre of the said disc 
may be placed, respectively with regard to centre of pin in levers hereinbefore 
mentioned, in any point of the circumference of a circle having for its radius 
the distance from the centre of paddie-wheel main shaft to the centre of the 
said dise, Fifthly, the distance between the centre of the paddie-wheel main 
shaft, and the centre of the float h bef joned, must be the 
same as the distance between the centre of the said disc and the centre of the 
pin in the levers hereinbefore mentioned. Sixthly, the disc hereinbefore 
Teferred to may be placed on either side of the paddle-wheel. The estimated 
advantages of the vertical floated wheel are, First, the floats always retaining 
& vertical position, altogether do away with what is called back water, thereby 
allowing a greater speed to be obtained from the vessel. ly. when the 
centre of the paddle-wheel shaft is beneath the water by half the width of 
float, the floats still exercise a more perfect propelling power than the floats 
of ordinary wheels. Thirdly, the vertically floated wheel is especially efficient 
for tug boats. 

1051. V. S. FOMBUENA, Paris, ‘* Construction of sleepers or supports for the 

rails of railways, dc.” — Dated 13th April, 1866. 

The chief object of this invention is to facilitate the connecting of the rails of 
railways with their sleepers. By the present invention the rails may be held 
firmly by pressing laterally against clips which form a substitute for the chains, 
and which clips are rivetted to or form part of the sleepers, or by using a 
peculiar form of chair which forms a clip and is capable of being slipped on to 
the placed rail, and made to bind thereon in the act of bringing into position 
the sleeper which carries the chair. The sleepers the patentee forms of rolled 
iron of any approved section, such as a triangle with wide clipped flanges or 
an inverted trough, but in general he prefers a T-shaped section of sieeper. 
1081. R. E, MAY, Sidmouth, Devon,“ Apparatus for lowering and disengaging 

ships’ boats.”— Dated \ith April, \806. 

This apparatus consists of three parts, First, means of instantaneously disen- 
gaging the gripes or fastenings from the ship’s side. Secondly. means of lowering 
the buat rapidly independently of the tackles. Thirdly, means of disengaging 
the boat instantly at any period of the lowering. To accomplish the first part 
the inventor passes the lower end of the gripes over a tumbler which is hinged 
freely to astud by a pin through its lower end ; the upper end is held in its place 
by a disc fixed toa spindle and revolving in a socket. This socket and the 
tumbler stud are fixed to a plate which is bolted outside the ship. The edge of 





the disc is notched to correspond with a groove or notch in the side of the- 


socket near the tumbler, and the spindle passes through the socket to the inside 
of the ship. To its inner end is fixed a lever by which the disc is turned. To 
fit the gripe the disc is turned until its notch corresponds with that in the 
socket ; the tumbler, on which is placed the eye or hook of the gripe, is then 
raised, its upper end placed in the socket notch, and the disc turned notch 
upwards. The tumbler is thus secured in the socket until (when the boat is to 
be disengaged) the disc is turned notch downwards ; the tumbler then falls out 
and the gripe slips off it. Secondly, the lowering of the boat is accomplished 
by using two chain or rope pendants, one passed through leading blocks or 
pulleys from a barrel placed midways between the davits, either vertically or 
horizontally, to a sheave in each davit head or lower tackle block. To the 
outer end of each of these pendants is shackled the disengaging block, which 
is very similar to that used for the gripes. The barrel is fitted with a strap 
brake worked by a lever, by which the speed of lowering is regulated; or a 
sniall line is fitted to wind on the barrel as the pendants unwind; this passes 
over a cleat, and is cased away by the man lowering. A bevel wheel, in which 
works a pinion turned by a winch handle, is also fitted to the barrel to facili- 
tate winding up the pendants after the boat is lowered. Thirdly, the disen- 
gaging block is of metal, with a score in itslower end extending about half-way 
up the block, thus leaving two cheeks or lugs. Through the upper or solid 
eud of this block is passed a spindle, having on one end a notched disc similar 
to that used for the gripes, and on the other a grooved wheel which has a pin 
fixed in one part of its periphery. To one of the cheeks is fitted a bent 
tumbler moving freely on a pin; the other cheek is slotted up as far as the 
notch in the disc, and the bent end of the tumbler is passed up this slot and held 
there by the dise being turned with its notch upwards. To an eye in the 
up per end of each block is shackled the lowering pendant. The boat is fitted 
with slings in the usual manner, and to the slings are attached hooks having 
catch stops in them to prevent unhookirg. A small barrel worked by a lever 
is fittcd underneath the midship thwart, from which a line passes to each end 
of the boat through a guide pulley fixed to the bottom of the boat under the 
hooks in the slings; the ends of these lines are fitted with eyes which pass 
over the pin in the grooved wheel of the block when the boat is hooked on to 
the tumbler, The boat is hoisted up to the davits by the usual tackles, one 
hook in each sling being hooked to an eye in the lower tackle block. The 
pendants having been previously wound up, the other hook in the slings is 
hovked over the tumbler of the disengaging block; the line from the boat is 
then passed over the pin in the grooved wheel of each block, the tackle block 
unhooked, and all is ready for lowering. By moving the barrel lever in the 
boat the lines are pulled upon, and the discs in the blocks turned with their 
notches downwards. When their tumblers fall down the hooks slip off them 
the lines at the same time slipping off the pins in the wheels. The boat is 
thus instantly freed from the ship. —Not proceeded with. 


Class 3.—F ABRICS. 


Including Machinery and Mechanical Operations connected with 
hg og Manujacturing, Printing, Dyeing, and Dressing Fa- 
brics, &c. 

228. A. BULLOUGH, Blackburn, Lancashire, ** Shuttles.’~ Dated 31st March 


Thuis invention relates to the shuttle tongues or skewers on which the caps 
are placed, and consists in attaching to or near to the point of each shuttle 
tongue a spring to be used in addition to the ordinary spring which extends 
from the shank of the tongue. ‘lhe inventor affixes one end of the additional 
spring to the point of the tongue, and causes its other end to be guided in a 
slot formed in the ordinary spring. The said additional ordinary spring yields 
when the cap is being placed on the tongue, and the ordinary spring holds 
the cap in the usual manner; but when the cap is in its place the additional 
spring reacts and springs back, so as to tighten the nose of the cap, and there- 
by prevent any possibility of the cap being shaken off the tongue.—Not pro- 
ceeded with, 

930, W. HILL and T. WHITEHEAD, Leeds, ** Dressing and polishing yarn, thread, 
twine, cords, or ropes.” — Dated 2nd April, \»6«, 





The ov ject of this invention is to dress, polish, and lay the surface fibres of | 


yarn, threads, twines, cords, and ropes, afier the same have been carded and 
sized, in a more efficient manner than heretofore. To this end the patentees 
employ an arrangement of machinery in which the yarn, after being carried 
over carding rollers, or other rough surfaces running at a high speed, either in 
a conuary direction or otherwise to the material under operation, is passed 
over a sizing roller, then over or under one or more polishing rollers, thence to 
drawing rollers, and eventually it is carried round one or more heated and 
xrouved cylinders and led out of the machine to bobbins prepared to receive it. 
937. N. LEGENDRE, Calais, ‘* Manufacture of lace, gauze, net, dc.”—Dated 2nd 
Apri, 1866. 

This invention consists in adapting to a lace-making machine, horizontal 
guide bars for introducing above the heads of the ordivary bobbin carriages 
supplementary or additional threads which are laid in across the fabric.— Not 
proceeded with, 

940, R. DEWHURST, Clitheroe, Lancashire, “ Machinery or apparatus to be 
employed for sizing or dressing yarns or threads.” —Dated 2nd April, 1866. 

The First part of this invention relates to the employment of an additional 
shatt placed between the ordinary winding on shaft and the wood roller shaft, 
on which additional shaft and inside the frame of the machine is a toothed 
wheel gearing with a pinion on the end of the cone shaft nearest the drying 
cylinders. On the other end of the shaft first mentioned, and outside the 
trame of the machine, is a pulley which, by means of a strap and a pulley fixed 
on the end of the wood roller shaft, imparts a regular and unvarying speed to 
the said wood roller with an uniform Gelivery, and the avoidance of strain on 
the ftnished yarn as it is wound on the weaver’s beam. The Second 
part of this invention relates to the use of guards for the purpose of preventing 
the yarn as it is wound on or off the beams from rubbing or catching against 
the flanges of the beams. These guards are attached to the side frames of the 
machine, and placed so as to bear lightly against the yarn, and clear it of the 
flanges. ‘he Third part of this invention relates to the use of hose pipe for 
the purpose of supplying water to regulate the size in the size box, and for 
other purposes for which water may be required in connection with such ma- 
chinery.—Not proceeded with, 
£42. W. and J. CHEW and W. J. LUCAS, Blackburn, Lancashire, ‘‘ Looms.” — 

Dated 2nd April, 1866. 
* This invention relates to means of arranging the swell, and apparatus con- 
nected therewith, in such manner that all pressure or hold on the shutt!e when 
in the shuttle box is removed before the loom picks. The inventors also apply 
a strong hinge spring atthe back of the shuttle box, which enables them to 
dispense with the ordinary back board spring.— Not with, 
951. W. E. NEWTON, Chancery-lane, London, “ Power looms.”—A comivinica- 
tuon.— Dated 3rd April, 1866. 

This invention cannot be described without ref to the drawing 
957. P. J. MACAIGNE, Paris, ** Jacquard looms.”—Dated 4th April, 1866. 

‘This invention cannot be described without reference to the drawings. 














964. W. E. NEWTON, Chancery-lane, London, “ Manufacture of carpets and 
other goods having a raised terry or pile face.”—A communication.— Dated 


4th April, 1866, 

The of the present invention is to produce a Brussels looped or terry 
fabric more economically than heretofore, and of such strength and solidity 
time than tapestry, or velvet 
carpets or fabrics of equal weight produced in the usual manner. To this end 
the patentee first puts in the loom a warp of linen cr pile yarn of the size for 
carpets of whatis technically called “six lea” to about the number of two hundred 
threads, more or Jess, upon a width of 28in. ; this is drawn through a heddle or 

and through the reed. He then draws in through another 


heddle 
yarns having about three times the number of threads to that of linen, or 
whatever number may be required, regard being had to the use for which the 
fabric is intended. He then puts upon the linen warp sufficient strain to 
prevent it from being interwoven with the other warps, or with either of the 
other kinds of filling used. On the worsted warp bat little strain or tension 
is used ; when the heddle having the linen or pile warp is elevated the worsted 
warp is depressed. A linen weft thread is then thrown in, and, when the 
warps are or reversed by the harness or heddle, this thread serves to 
hold the slack worsted warp upon the underside of the tightly strained linen 
warps. When the worsted warp is elevated and the linen one is depressed, a 
weft thread of woollen or other yarn of a size corresponding to the number of 
threads required npon an inch in the length of cloth is then thrownin, The 
shed is then changed and the linen weft’is thrown in as before. In this method a 
perfect pile or looped fabric, either cut or uncut, from the finest to the heaviest 
goods, can be made, and by the use of woollen or other thread thrown under 
the loop upon the fuce of the fabric great additional strength and firmness is 
secured, 
969. F. REBERES, St. Pierre les Calais, France, “ Bobbin net or lace machinery.” 

~-Dated 5th April, 1866. 

This invention vonsists, chiefly, in the employment in bobbin net or lace 

bi hani isting of a shuttle with movable guide, and 
acting ina similar manner to the shuttle of looms for weaving. This new 
mechanism does not alter the various ordinary n ments of the hi 
_~ their Jacquards, but it forms an addition to the bobbin net or lace ma- 
chine. 
984. J. MCNAUGHT and W. MCNAUGHT, jun., Rochdale, Lancashire, “‘ Ma- 

chinery for washing and drying wool, &c.”— Dated 5th April, 1866. 

This invention relates, First, to an arrangement and combination of ma- 
chinery for washing, and consists in feeding the material to the washing trough 
by a series of rollers nearly close together, all being driven in the same direc- 
tion, each roller having a greater speed than the one preceding, and in sub- 
merging the material to be operated upon in the liquid by a swivel reciprocating 
rake (similar to those hitherto used for agitating and propelling) arranged in a 
peculiar manner, or in sub ‘ing by a recip’ ing or rotating frame, com- 
bined with a fixed grid or frame of prongs serving to keep back the material 
and hold it till it can be eff lly submerged, and bined with the 
mechanism above described are any desired number of agitating and propelling 
rakes arranged in the usual manner or rotating frames armed with prongs may 
be used instead. The bottom of the washing trough may be horizontal, as 
hitherto, or it may be arranged ding to these | ts, which con- 
sist in making the buttom of the trough rise from the submerging end to the 
delivery end in a uniform plane, or in a series of steps or curves, one step or 
curve for each reciprocating or rotating, agitating, and propelling rake, such 
curves conforming nearly to that described by the points of the prongs of the 
rakes in their lower course. This part of the invention further consists in 
applying a rake similar to the ordinary swivel reciprocating, agitating, and 
propelling rake for lifting the material out of the trough, by arranging such 
rake in a peculiar manner, so that, when the material is lifted above the edge 
of the trough, the prongs of the rake will be in such position that the material 
will fall from them by its own gravity into asuitable receptacle, or on to a suit- 
able surface to be carried forward to the squeezing rollers by any suitable means 
or if the proofs of this lifting rake be not arranged in such a manner that the 
material will fall from them by its own gravity, a reciprocating or revolving 
frame armed with prongs may be used to strip off the material from such lift- 
ing rake. This partof the invention also further consists in applying a rotating 
shaft armed with prongs for lifting the material out of the trough, so 
that the said prongs approach or move towards the delivery end of the trough 
in their lower course. The material may fall from such prongs by its own 
gravity, or be stripped off by suitable mechanism similar to that above described 
for clearing the swivel-reciprocating lifting rake. The patentees also form 
when required, the bottom surface of the trough, which supports the material 
operated upon of such curve as will nearly conform to the curve described by 
the points of the reciprocating or rotating delivery rake or frame when lifting 

















them; or, if preferred, temple may be driven and not dependent upon the 
friction of the fabric only. When it is necessary to let back the fabric from 
the cloth beam, the temple is so arranged in its bearings that it may be taken 


arranged 
the removal of the temple, and the clip being mounted in grooves in the 
framing may slide back with the fabric though still keeping it distended. 
1009. B. F. WEATHERDON, Chancery-lane, London, “ Treating Lucerne root 
, ween” and weaving purposes.” —A communication.— Dated 9th 
il, 1866, 

Thai invention consists in the employment of Lucerne root, and in the mode 
of treating the same, for the purposes of paper-making, spinning, and obtain- 
ing soda, salts, kelp, and colouring matters therefrom, in the manner and for 
the purposes set forth and described. 


Class 4.—AGRICULTURE.—None, 


Class 5.—BUILDING. 
Including Fixed Steam and other Engunes, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

1022. W. D. RoBOTHAM, Doncaster, “ Constructing the foundations and abul- 
ments of bridges, piers, &c.”—Dated \0th April, 1866. 

This invention chiefly relates to the construction of abutments, piers, 
jetties, retaining walls, and other large works which are built upon bad and 
t L foundati more particularly in bridging over canals, rivers, 
drains, and watercourses, where it is desirable to keep the clearance as large 
as possible, and in getting in the foundations where large and expansive 
cofferdams have to be constructed. The invention more particularly applies to- 
abutments for girder bridges, and is carried out in the following manner :—The 
inventor first screws a number of piles according to the size and nature of the 
structure, through the bad into the good foundation, and upon these piles he 
bolts a series of cast iron plates, partaking of the nature of so many girders 
which have a bearing on the piles at one end, and are tied at the other to 
anchor piles with wrought Iron ties. All the edges of these plates are planed 
to get a firm and good butt joint. For the abutment pillars he carries up a 
rectangular box with internal ties, on the top of which a cap is well fitted, which 
is the bed plate of the roller bearing of the girders. The boxes are not necessary 
beyond that required to take the girder, He carries up the wing walls in 
plates similar to the abutment ; all these plates are tied and cross tied, some to 
each other, so that the thrust of one counteracts the pull of the other, and the 
others are anchored to piles screwed in at that particular line of thrast. The 
fixed bearing abutment will not have to be so well tied as the expansion end, 
on accoant of the central girder taking part of the thrust, the plates being 
bolted to that girder. For piers on similarly bad foundations, when there are 
a number of arches sprung, he screws four or other convenient number of piles, 
and erects thereon a standard, which carries rectangular boxes (as before 
described in to the ab pillars), with a cap cast at the required 
angle to take the brick or stone arch or girder as the case may be. The end 
pier will, in this case, in a great manner, be in equilibrium, the thrust of the 
arch counteracting the thrust of the muck.—Not with. 

1037. C. D. ABEL, Southampton-buildings, Chancery-lane, London, “ An im- 
proved system of drainage for the dwellings of towns and other localities, and 
apparatus employed in connection therewith.”—A communication.—Dated 
12th April, 1866. 

This ae consists in the arrangement of a series of pipes of moderate 
diameter, laid entirely independent of the sewers, and in a similar manner to 
water pipes, a moderate depth below the surface of the ground. These pipes 
are connected all along their length to the water-closets or privies of houses, 
each of which is provided with a Je sufficiently large to hold the sewage 
matter of one day or more, and capable of being shut off from the pipes by 
means of a valve. The pipes are closed in an air-tight manner at one ex 
tremity by means of valves, while at the other extremity they are connected 
to suction and force pumps situated, by p , derg d in a central 
position, and worked by means of a hydraulic pressure engine. By means of 
this pump a partial vacuum is produced in the system of pipes at a given 
time, either every day or at longer intervals of time, and at such time the 
before ioned valves, which the receptacles to the water-closets communi- 




















the material from the trough, and thereby the material is more effectual 
carried forward to the receiving surface. This part of the invention further 
consists in the use of a series of prongs, which prongs are made to shoot up 
through holes in the surface, receiving the material delivered or brought forward 
by the prongs, s as to prevent it from being carried back by the surge of the 
liquid caused by the motion of the rake or frame which raises the material, 
these retaining prongs being actuated by a cam or eccentric which withdraws 
them when the material is to be dragged forward. This part of the invention 
further consists in combining with the-said retaining prongs a reciprocating 
frame carrying teeth, prongs, or combs for dragging forward the material. 
similar to that described in the specification of the aforesaid patent, and also in 
the use of a series of rollers for conveying the material forward to the squeezing 
rollers, each roller being driven at a greater speed than the one preceding it, so 
that the material is more uniformly carried forward and delivered more evenly 
to the squeezing rollers. Thejwhole of the imp 8 may be ined 
together, or parts of them may be used in combination with ordinary mechanism 
for washing wools and other materials. 


986. BS COLE, Coventry, “ Manufacture of elastic fabrics."—Dated 6th April, 
86 





This invention consists in making elastic fabrics with a raised rib or pattern 
on the surface, wi:ich is thrown up in the form of a pile or terry surface, which 
raised surface presents a dull appearance, forming a contrast to the bright 
appearance of the lower surface, which is the same as in ordinary elastic fabrics 
of the kind, This raised surface, by reason of its projection above the general 
surface of the fabric, receives the chafing wear to which it is subjected, more 
especially when it is applied to boots and shoes. 

993. J. B. FULLER, Norwich, Connecticut, U S., “ Drawing and spinning flax 
hemp, China grass, &c.”— Dated 6th April, 1866. , 

The object of this invention is to produce a more even yarn than heretofore 
from flax, hemp, China grass, or other materials, the fibres of which are of 
equal or unequal lengths, by employing in the drawing or spinning one or more 
rollers whose surfaces are composed of a series of points, or of sharp edges 
running continually or interruptedly around the roller, so as to leave interstices 
between the said roller and its mate in the drawing frame, through which 
interstices the fibres are drawn by the other rollers of the drawing apparatus, 
and these interstices act to comb and equalise the fibres as they are drawn 
through them, the said rollers travelling slower than the delivery rollers of the 
drawing frame. In the preparation of flax, hemp, or cther fibre, the patentee 
causes the same to be passed through carding machines, drawing frames, con- 
densers and speeders, according to the nature and condition of the fibre, the 
said machines being similar to those employed in the manufacture of cotton 
roving, and then the roving is passed through water and drawn and spun wet. 
This last operation being performed wet aidsin producing a much more uniform 
yarn, and enables the patentee to employ machinery similar to the ordinary 
cotton hinery in th fi of linens, and the aforesaid peculiar 
drawing roller greatly facilitates the operation. 

994. J. PATTERSON, Manchester, “ Manufacture of double fabrics.”"—Dated 7th 
April, 1866. 

In the manufacturing of double fabrics it has been customary to unite for a 
time the two fabrics by means of the warp threads. Now this invention con- 
sists in uniting double fabrics woven face to face by the weft threads, which 
weft threads, when cut to separate the two parts of the double fabric, form the 
pile on two separate fabrics. The pile wefts are cut by the imp’ d hinery 





cate with the pipes, are opened consecutively, whereby the enjjre contents of 
each receptacle are consecutively sucked with considerable rapidity into and 
along the system of pipes, the small interval of time elapsing between the 
opening of the several valves being sufficient to allow a certain quantity of 
air to be sucked into the pipes between each two consecutive charges, the 
expansive action of which air will greatly facilitate the passage of the sewage 
matter along the pipes. In order to maintain the partial vacuum in the pipes 
while the sewage matter is passing into them, the valve of one water-closet is 
always closed again before the next one is opened.— Not with. 

1057. C. H. MURRAY, Loman-street, Southwark, and M. JENNINGS, New Cross, 
‘ Machinery for kneading, compressing, moulding, or forming clay or other 
plastic substances into bricks, tiles, pipes, &c.”—Dated 14th April, 1866, 

This invention cannot be described without refi to the drawi 





ang 





Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
1033. J. CrorTs, Birmingham, “ Breech-loading fire-arms.”—Dated 11th April 
1866. 


This invention refers to breech-loaders constructed on the break-down 
principle, and consists of improvements in the locking and unlocking action, 
which is effected by means of a lever spring grip. A pin passes through the 
false breech vertically; this pin has formed upon its lower end, solid with 
itself, a cam, which engages in the grip or lump on the underside of the barrels. 
The upper end of the pin is provided with a lever working in a horizontal 
plane on the backstrap. The underside of the lever where it fits on the pin is 
furnished with a collar which fits into a countersinking on the false breech, 
where the pin passes through. A distance pin or stud is fixed in the underside 
of the body to regulate the play of the cam, and a spring at the back of the 
false breech operates upon the back of the cam to throw it into the catch of 
the lamp or grip in the bottom of the barrel, Instead of a cam a bolt may be 
employed, working horizontally, and in the arc of a circle passing into or 
through the lump. The inside of the underpart of the body may be made 
perfectly flat, instead of with the usual projecting flange or ribs, which 
enables the patentee to cover the whole of the under action with the stock. 





Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Insiru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

1021. E. LicHTENSTADT, Bermondsey-road, London, “ Compound volatile oil or 
spirit for burning in lamps of suitable construction.”"—A communication.— 
Dated \0th April, 1866. 

This invention consists in the use of about twenty ounces of camphor, which 
is first dissolved in about one pint of benzole or other similar highly volatile 
hydrocarbon ; to this about one pound of aconite root is added and allowed to 
remain in a closed vessel until the spirit has extracted the from the 
aconite root. The fluid is then drained off and added to about twenty gallons 
of light volatile oil, benzole, or other very light volatile hydroca.bon. It is 
then suitable for being burnt in lamps, by preference such as described in the 





described in the specification of letters patent granted to the present patentee 

on the 13th day of February, 1866 (No. 466), or in any other convenient 

manner, and the pile wefts, which are or may be all of equal length, are then 
raised, dressed, and furnished by any of the well-known operations. 

1000. W. CLISSOLD, Dudbridge Works, near Stroud, Gl tershire, v 
Sor feeding wool and other fibres to preparing and carding machines.”— 
Dated 7th April, 1866. 

The object of this invention is to provide a means of feeding wool, cotton, or 
other fibrous substances to preparing or carding hi without sep i 
the long from the short fibres. Thus when operating with wool the patentee 
proposes to make a bat or sheet with the long and short wool or shoddy well 
mixed, and of the same consistence throughout its breadth and length. The 
wool or other fibre to be operated upon is placed In a large box or receiver of 
the width of the bat or sheet required to be made, the width being determined 
by the width of the machine to be fed, and by means of reciprocating bars, 
which form the bottom of the box, it is propelled towards a horizontal opening 
cut in one end of the box, and corresponding in length to the width of the box. 
The continuous endway motion of the bars causes the wool to be discharged 
through the opening at a certain regulated rate, the wool passing between a 
pair of reciprocating combs which, acting upon the wool, masses it into a con- 
tinuous bat of uniform thickness, 

1004. J. L. DAviEes, Manchester, “ Looms.”—Dated 7th April, 1866, 

This invention relates to that part of looms termed temples, and is designed 
for the purpose of distending the fabric and keeping it distended as it is woven, 
without injuring the fabric by the use of points or pins, as hitherto used. The 

Pp are applicable to looms for weaving most descriptions of fabrics, 
but especially in weaving horse-hair cloth, or in weaving lace or other light 
open or lace-like fabrics, and the improvements consist in the application and 
use of a shaft around which a length of india-rubber, gutta-percha, soft cord 
or rope, or other yielding substance is coiled or wound in a right and left- 
handed epira! course, commencing at about the middle of the length of the 
shaft, and extending towards the extremities ; the right and left-handed spiral 
elevations thus formed are to be coated wiih gluc and emery, sand, or other 
rough particles, and when ary and ready for use the exaft or tempe thus formed 


“ Mark 














p Pp jon of a patent applied for by the inventor bearing even 

date herewith (No. 1020), or in other lamps of suitable construction. The 

addition of the camphor contributes to the brilliancy of the light and counter- 

acts any disagreeable odour arising from the burning liquid hydrocarbon olls 

or spirits of a volatile nature.— Not proceeded with. 

1024. W. CLARK, Chancery-lane, London, ‘ Crinolines.”——A communication.— 
Dated 10th April, 1866. 

This invention consists in disposing the springs at the back part only of the 
skirt towards the bottom in an inclined direction, the sald springs being 
arranged in such manner as to terminate at the sides, leaving the front free.— 
Not proceeded with. 








Class 8—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Prunting, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

907. T. STOREY, Lancashire, and W. V. WILSON, East London Chemical Works, 
Mile-end, London, ** Manufacture of leather cloth."—Dated 29th March, 
1866, e 

This invertion relates to a peculiar mode of colouring and bronzing leather 
cloths, whereby a superior effect is obtained to that which can be obtained by 
the ordinary or existing mode of manufacture. In manofacturing coloured 

ther cloths according <‘o this invention, the patentees apply to 
the surface of such cloths, after they have been prepared or coated in the 
ordinary manner, certain well-known co:ouring matters, consisting of solutions 
in alcohol, or in other volatile solvent, of roseine or magenta, 
puenyle blues and violets cf all shades, and also of aniline greens, also of the 
violets obtained by the action on roseine of the iodides of the well-known 
alcohol radicals, and also the violets obtained by the rosdine of the 
icdides of the alcoho! raticals, such as lodide of beta such solutions 
being employed either alone or in combination with gum solutions, which may 
consist of shellac and all other resins or gum resins dissolved in either water 
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alcohol, or ether, or an aqueous solution of borax may be employed. These 
colouring matters are applied to the coated surface of the leather cloth by 
hand, or by means of rollers or other suitable hanical 
915. J.C. MARTIN, High-street, Barnes, “ Treating bones.”—Dated 29th March, 


‘This invention consists in. treating bones with a mixed solution of muriatic 
and phosphoric acids for the purpose of more economically separating the 
earthy matters from the animal portions of the bone, such mixed solution being 
obtained as follows:—Muriatic acid diluted with water is poured upon “ee 





violet or blue'colour is obtained. The colour when obtained is purified by the 
ordinary and well-known means.—Not proceeded with. 
944. J. SCHWEITZER, Thornhill-crescent, Islington, London, “‘ Manufacture of 
8 pater of solid and liquid fats and oils.”"—Dated 3rd April, 
According to this the p ic emulsions are obtained in a more 
perfect and efficacious condition for medicinal uses than by any of the processes 





1002, E. H. MUSPRATT, Liverpool,‘ Improvements in burning 
preparing for burning or calcining, , copper, iron. and other ores 
sulphur for the manufacture of sulphuric acid.”— Dated 7th April, 1866. 
This invention consists in substituting for the clay the refuse oxide of iron 
Sitar ae eam mas’ Se Go puaiteetion st con) oo, ond which preemun eae 
binding or cementing powers of ordinary clay, ut which, instead of being 
deleterious and ding the duction of the sulphuric acid, is, on the con- 








hitherto adopted. Instead of employing the pancreatic juice, the pan 
itself is brought into contact with the fats or oils to be emulsified. The 





and when it has become sufficiently charged with the earthy phosp , a 
the acid as nearly saturated as possible, the solution is ran off the bones into a 
separate vessel, and is then treated with as much sulphuric acid as will convert 
the whole of the lime or nearly so held in solution into sulphate of lime, which 
prod a bulky precipi ; this is sep d from the solution by filtering 
through woollen cloths, which, being thus deprived of the lime, is then practi- 
cally a solution of muriatic and phosphoric acids, and is ready to act on bones 
and become charged with their earthy constituents and phosphoric acid. As 
the process is repeated, and successive quantities of bone are acted upon, the 
quantity of phosphoric acid in the solution becomes greater and more concen- 
trated, and each time the precipitated sulphate of lime is filtered from it, some 
muriatic acid, and a large quantity of phosphoric acid. is left entangled with 
the sulphate so filtered, and as the operation is repeated as much phosphoric 
acid or thereabouts is left in the filtrate or solid residue as it has taken from 
the preceding quantity of bones; and all that is necessary to keep the solution 
in continuous activity is to supply to it the water and an equivalent of the 
quantity of muriatic acid taken from it; the phosphoric acid is furnished to it 
by the succeeding quantity of bones. The filtrate or solid residue is then super- 
phosphate of lime, to which may be added about five per cent. of its weight of 
lime to assist in drying it, and forms with the free phosphoric acid soluble 
phosphate of lime. 

919. C. PARDOE, Brierley-hill, Staffordshire, ** Construction of coke ovens.”— 

Dated 29th March, 1866. 

This invention consists in constructing a series of two or more coke ovens 
with flues running backwards and forwards along the inside of the partition 
walls dividing the said ovens. The gases, flames, and products of combustion 
from the ovens enter the said flues by openings placed in the arch of the oven 
near the springing line of the same, and the said gases and flames after 
traversing the said side flues i by openings placed, by preference, 
at alternate ends of alternate ovens with flues underneath the floors of the 
series of ovens, into which last-mentioned fiues the whole of the flames and 
gases from the several ovens enter and traverse, and thence escape by stacks 
at the ends of the ovens. The openings near the top of the ovens through 
which the flames and gases pass to the side flues may be provided with 
dampers for closing the said openings, and cutting off communication with the 
main flues under the series of ovens. By the arrangement described thick 
batches of coal may be coked as the roof of the oven radiates suffici heat to 








p of various animals may be used, but that of the pig will be found 
especially adapted for the purposes of this . The p is first 
erushed,-and then mixed with the solid or liquid fats or oils, the whole being 
stirred, and the emulsification assisted by the addition of water. The emulsion 
is afterwards separated from the remains of the pancreatic tissue by straining, 
and brandy or other spirit, oil of cloves, or other essences or essential oils, may 





trary, beneficial, and aids the tion of the said . — Me 
— greatly produc! acid. ot pro- 
1005. G. GORDON, Morley’s Hotel, Charing Cross, London, “ Treating animat 

charcoal.” —Dated 7th April, 1866. : ms 

This invention is applicable, principally, to the treatment (with dilate 
hydrochloric acid) of animal charcoal that has been used in the filtration or 
purification of sugar, with a view to the neutralisation and removal therefrom 
of the lime or other alkaline matters which it may contain, and the object of 





be added for the double purpose of preserving and fi ge the 
‘The emulsified fat may also be extracted by means of ether, chloroform, or 
aleohol, or by heat, or by any other solvent for fatty matters. The ethenal, 
Icoholic, or formic solution, when filtered and evaporated, leaves the 
fatty matter in a perfectly pure state, in which it is readily mixahle with water, 
thus forming the pancreatic emulsion, which is the subject of this invention.— 
Not proceeded with. 
949, A. G. LOCK, Roseland, Millbrook, Hampshire, “ Preparation and appliza- 
tion of malt, grains, or brewers’ refuse as manure.”—Dated 3rd April, 1866. 
The inventor prefers placing the grains in an ordinary press of a similar 
construction to a wine press, and expressing from them all their moisture, then 
breaking the cakes or masses of compressed grains into pieces by passing 
through an ordinary bone mill, and then grinding them into dust through 
ordinary millstones. They can also be mixed either in their natural state, or 
prepared as above with other substances, when he prefers using ordinary 
superphosphate or bone dust in about equal quantities.—Not proceeded with. 


952. J. ROBEY, Newcastle-under-Lyne, “ Reburning animal charcoal.”—Dated 
3rd A 1 





This invention consists in combining or mixing sal-ammoniac with animal 
charcoal when the same requires to be reburned, and then reburning these 
combined or mixed substances. 

960, J. H. JOHNSON, Lincoln's-inn-fields, London, *‘ Treatment of sugar.”—A 
communication. - Dated 4th April, 1866. 

The essential feature of novelty in this invention consists in accomplishing 
the several operations of refining, decolouring, and complete desiccation of loaf 
sugar by the action of air pumps alone in the following manner :—The moulds 
containing the sugar are each connected at their lower ends with a suction pipe 
similar to those already in use in sugar refineries, formed with a cap or mouth- 
piece, which is packed with a washer of india-rubber fitting tightly upon the 
mould. These pipes are in communication by means of several cocks with 





coke the top of the batch, while the heat traversing the hollow sides of the 

ovens maintains an intense heat, which heat is transmitted into the interior 

of the batch. 

92). J. Davis, Susser-road, Southsea, Southampton, “ Preventing the putre- 
active decomposition of vegetable and animal substances.”—Dated 31st 
March, 1866. 

This invention consists, First, in the use of chlorine or the savour of salt in 
any of its known forms for the purpose of preventing the putrefactive decom- 
position of animal and vegetable substances. dly, in the ion of 
substances so treated into manures for the uses of tue land. And, lastly, in 
the use of charcoal as an absorbent and convenient vehicle for disseminating 
the savour, whether applied to the purpose of preventing putrefactive decom- 
position, or acting as a disinfectant. 

922. J. DAVIS, Susser-road, Southsea, ypton, “* Obtaining caustic alkalies 
to be used as disinfectants and decarbonisers, &c.”— Dated 3\st March, 1866. 

The patentee claims, First, the exclusive right to use caustic alkalies for dis- 
infecting atmospherical air, and of preventing smells from decomposing sub- 
stances of all kinds. ily, the production of cradles for distributing the 
alkalies with or without charcoal in mines and other places. And, lastly, the 
exclusive right of using carbonic oxide gases lib d from li by the 
process of firing for converting iron into steel, as also for adding to the value 

of animal and vegetable substances intended for manures. 


925. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Bleaching books, engravings, 
paper, cotton, &c.”—A communication.— Dated 31st March, 1866, 

This invention consists, essentially, as applied to books to be bleached in 
their entire state, and without the necessity even for opening the leaves, in 
placing the said books in a closed chamber, by preference of glass, into which 
chamber chlorine gas obtained in the well known manner is introduced. The 
books are left to the action of this gas for a period of eight hours, which has 
the effect of restoring their white appearance. They are then to be removed 
from the said chamber, and placed in another similar chamber, where they are 
left for about twenty four hours under the action of ozone.—WNot proceeded 
with. 

927. R. HIngsON, Manchester, “‘ Aerated waters.”—Dated 31st March, 1866. 

The patentee claims combining or mixing a small quantity of any kind of 
alcohol or spirit with a large quantity of aerated water, be the latter either 
natural, that is mineral, or artificial, substantially as described, 


933. W.B. and E. J. COLLIS, Stourbridge, Worcestershire, “ Coke ovens.”—Dated 
2nd April, 1866. 

This invention has reft to an ar of coke ovens such as was 
described in the specification to certain letters patent granted to H. Hicklin and 
C. Pardoe, the 27th December, 1864 (No. 3214), consisting of a group or series 
of coke ovens having a common system of flues, into which the whole of the 
ovens work. The invention consists in dispensing with the series of top flues 
there described, and in effecting the communication between the ovens and the 
bottom flues by means of one or more side flues arranged either vertically, 
zigzag, or diagonally, in the side walls of each oven of such group or series, 
and opening into the said ovens or coking chambers near the tops of the same. 


934. E. P. H. VAUGHAN, Chancery-lane, London, *‘ Solidifying the juice or sap 
of the bullet tree.” —A communication.— Dated 2nd April, 1866. 

The juice of the bullet-tree is ordinarily obtained either by passing the bark 
between pressure rollers or by the operation of tapping. In the latter case the 
juice is obtained in a state free from fibres, but in the former fibres frequently 
pass into the juice when the latter is being expressed by the rollers. In order 
to separate such fibres from the juice to be operated upon, it should be passed 
through felt, cocoa-nut fibre matting, or some other suitable fibrous material, 
by means of pressure applied in any convenient manner, The next process is 
to submit the juice to the influence of air, either in a hot or cold state, for the 
purpose of separating and coagulating the solid portion of the juice. The juice 
may be subjected to this operation either in its pure and fresh state, or after it 
has become fermented naturally, or after the state of fermentation has been 
produced by adding thereto any suitable ferment or ferments, or after the 
addition to the juice, either in the pure state or in the state of fermentation, of 
a small proportion of acetic, citric, or tartaric acid, or other analogous organic 
acid, or of one of the alkalies, or of rennet or wood naphtha, or methylated 
spirit, such last-mentioned substances being so added to the juice to facilitate 
the curding or coagulation of the solid particles thereof. The proportions of | 
such additional ingredients must necessarily vary according to the condition of | 
the juice, as will be understood by persons conversant with such operations. 
The air is forced into or through the juice by means of a fan, or by any of the | 
known blowing apparatus adapted for the purpose, or by means of ordinary | 
churning apparatus, or by paddle-wieels or centrifugals actuated by any | 
suitable means, and working in enclosed spaces, but with access to the air. 
The juice or sap having beep subj 1 to the before tioned processes, it 
will be found in each case that the solid part thereof will be either totally or 
partially separated from the liquid paste, such solid portion consisting generally 
of fine particles. Steam or hot water may then be introduced into the apparatus 
containing the juice, by means of any of the well-known or suitable con- 
trivances adapted for the purpose ; or the solid particles may be collected and 
removed into another receptacle in which the steam or hot water may be caused 
to operate upon them. In either case complete coagulation of the solid particles 
will ensue, whilst any acid which may have been employed will be removed, 
and the resultant mass is then taken out and submitted to pressure by any 
suitable means, when it will be ready for shipment. 


135. J. J. DERRICY, Paris, “ Machinery for the manufacture of lozenges, 
wafers, &c.”—Dated 2nd April, 1866, 

This machine for the above-named purposes consists of two parts, and is 
mounted on strong fron frames ; it is furnished with a marble slab or table for 
supporting the paste to be made into pastilles, for which operation three series 
of cylinders are employed, the space between them being regulated at will to 
give the pastilles the required thickness. During the action of the cylinders, 
they cause the paste to advance a distance equal to the required size of the 
pastilles, in such manner as to leave but very little cuttings between the 
pastilles that are formed from the rolled paste. Behind the laminati 
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air pumps for the separation of the various qualities of syrup. Large 
closed vessels or reservoirs serve as intermediate connectious between the suc- 
tion pipes and the air pumps in order to receive the syrup, which is drawn 
from the sugar loaves by the action of the pumps. According to this invention 
the stoves are dispensed with, and the complete desiccation is effected at one 
operation by simply continuing, but with increased vacuum, the action of the 
air pumps, and thereby causing dry and hot air to pass through the crystals in 
sufficient quantity to effect their complete desiccation. 

968. A. A. JAEGER, Neilston, near Glasgow, “ Obtaining aniline red.”—Dated 

5th April, 1866, 

This invention consists in using as oxidising matter the inventor's new 
aniline yellow colour, as obtained by him and described in the provisional 
specification of a patent dated 28th March, 1866 (No. 904). To carry out his 
object the inventor dilutes one part of the aniline yellow colour in five parts of 
cold water; he filters this solution, and there remains in the filter a thick 
pulp, which he afterwards submits to a strong pressure in order to free it of 
water as much as possible; this being done, he mixes this so dried substance 
in equal proportion with some rectified aniline in a stew-pan of enamelled iron, 
or any other suitable vessel. After having well mixed these two substances 
he hermetically closes up the vessel, and submits it from three to four hours to 
a heat of 270 deg. Fah. (150 deg. Cent.); after this delay the reaction is com- 
plete, and the inventor has obtained a fine red colouring substance, which he 
treats with chlorohydric acid in order to sep the colouring sub from 
the tar. He then causes the colouring substance to repeatedly boil with 
chlorohydric acid mixed with water; he then filters the mixture and pours into 
the solution so obtained some caustic soda that precipitates the red colouring 
matter, which, after being put in a filter and dissolved by means of alcohol or 
methylated spirit, serves to dye and print in a red colour silk, wool, cotton, and 
all stuffs capable of being dyed and printed. He also obtains from the aniline 
yellow colour another fine red colour, inclining to the poppy colour.—WNot pro- 
ceeded with. 

976. E. ELLISON, Manchester, “ Method or means to be employed for preventing 
and curing diseases in cattle.”— Dated 5th April, 1866. 

This invention is designed for the prevention and cure of a certain descrip- 
tion of disease in cattle caused by a defect in the nervous system in connection 
with what is termed in man the “ automatic brain,” that is to say, the cause of 
the defect in the spinal cord is the unhealthiness of the hide or skin of the 
animal, more particularly that portion covering the nervous system radiating 
from the spinal cord. The improvements consist in thoroughly cleansing the 
hide of the animal by subjecting it to a regular course of currying or combing 
and brushing, and then rubbibg it over with a diaphoretic, such as turpentine, 
to open the pores of the skin. Any well-known tonic is now to be administered 
to the animal should it be in a weak state, but if the animal requires a purga- 
tive it must be administered, and at times the animal must have a tonic 
administered in order to strengthen its nervous system. The state of the skin, 
as above described, causes a vitiated state of the blood, producing thereby a 
weakness in the spinal cord or automatic brain. After using the preventive 
measures above described, the inventor then proceeds to supply or rectify that 
defect in the blood, both as to its quality and quantity. This he effects by 
pumping or injecting into the veins or ducts to the heart a fluid composed of 
the red globules and serums of blood taken from healthy animals, and also a 
diluted solution of salts if necessary. The nervous system of the spinal cord is 
then to be well rubbed with a tonic, and the inventor then places a warming 
plaster over the spinal cord, and such plaster is to be kept warm by heating 
apparatus placed over the back of the animal; if this is not effective he applies 
a galvanic battery.— Not proceeded with. 


983. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Production of white or 
semi-transparent glass.”—A communication.— Dated 5th April, 1866. 

This invention consists in the production of a white or of a semi-transparent 
glass, similar to the so-called enamel, milk, opal, or alabaster glass, by the 
employment of fluoride of aluminium or of compounds of fluoride of aluminium 
with other fluorides, such as fluorides of the alkalies in conjunction with and 
in addition to the ordinary mixtures used in the manufacture of glass. 

985. W. R. TAYLOR and G, HEWETT, “ 7reatment of grain and raw spirit.”— 
Dated ith April, 1866. 

The objects of this invention are the following :—First, to temperate the 
water in which the grain is to be steeped,or is being steeped, whilst in the 
cistern during the process of malting. Secondly, to extract the foetid oil and 
other impurity contained in grain and raw spirit. Thirdly, to prevent the 
formation of mould, or the decomposition of those grains which do not vegetate. 
Fourthly, to introduce certain coloured light which shall have the effect 
of ding veg ion or of h ing vegetation, as may be found requisite, 
whilst, at the same time, air is admitted to the sprouting grain. Fifthly, the 
protection of the corn from injury when moving or turning the same by the aid 
of the malting shovels employed for that purpose, by applying india-rubber, or 
other soft or yielding material, to the tips of the ordinary wooden or metal 
shovels, or by making the shovels employed entirely of india-rubber, or other 
suitable soft material, which will prevent the damaging or breaking of the corn 
when brought in contact with it, such da..aged corn having a tendency to turn 
mouldy when moistened. Sixthly, to prevent condensation upon the surface of 
malted corn when upon the kiln floor, and also to prevent the malt being 
coloured more at the bottom than at the top, and to keep it vegetating equally 
whilst moist upon the kiln. The details of the invention are too voluminous 
to be quoted here in detail.—Not proceeded with, 


987. W. GRUNE, Berlin, Prussia, “ Magic photography.”—Dated 6th April, 
1866. 








866. 

The object oféthis invention is to prepare photographs in such a way that, if 
desired, they may be made invisible upon the paper, and afterwards be 
permanently reproduced in their original condition and with the greatest 
facility. The photographs from which it is desired to obtain copies are taken 
upon albumenised paper which has been previously washed with a solution of 
silver and dried. The photographs are thus fixed with subsulphite of soda and 
afterwards washed and dried. They are then put into a solution of chloride of 
mercury, and there left until the picture has become totally invisible ; they are 
then soaked for about six hours in cold water and afterwards dried. To cause 
the d of the ph h upon the paper the inventor prepares a 





cylinders is an endless cloth for conducting the rolled paste in front of the 
machine, where it is made into pastilles in the following manner :—In front of 
the machine is a hollow cylinder, in which the pastilles are cut and stamped in 
relief on both sides; at each stroke of the piston this cylinder makes half a 
turn, and deposits the pastilles in a line on a plank underneath, which gradually 
advances in the play of the machine. This plank is placed empty at the back 
of the hine, and is with in front loaded with pastilles. In front of 
this cylinder is an endless cloth which carries with it the cuttings separated 
from the pastilles, which cuttings are doubled several times to enable a larger 
quantity to be taken at once, when they are again passed under the machine to 
be made into pastilles. 
933. A. L. M. GUETAT, Chancery-lane, London, “ Obtaining colouring matters 
From aniline.” —Dated 2nd April, 1866, 

This invention consists in taking aniline in its natural state, and adding 
thereto a small quantity of benzvic acid or other substance such as an ammo- 
niacal base ( i di ), in fact, any substance which will produce 











or facilitate the reaction. The substances may then be slightly warmed if 
desired, and into the mixture may then be poured any mineral acid, such as 
sulphuric, nitric, hydrochloric, arsenic, or other acid which will combine with 
the aniline. The mixture should 
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filtering {paper, which is made by soaking in a solution of subsulphate of soda, 
and when the same is dry, and it is desired to reproduce the photograph upon 
the first-mentioned paper, he lays the sheet of paper upon which the invisible 
photograph is with the glazed side uppermost, and takes a sheet of the filtering 
paper and places it on the top of the af d invisible photograph. He then 
moistens them with water until both are completely saturated, when it will be 
perceived that the photograph, which was before invisible, will rapidly make 
its appearance, which effect is caused by the action of the subsulphate of soda 
on the filtering paper, which dissolves and brings out the photograph. The 
picture is then to be washed several times in clean water, and when dry may 
be mounted in any desired manner.—Not proceeded with. 
992. J. YOUNG, Limefield, Midlothian, “ Distilling.”—Dated 6th April, 1866. 
This invention consists in using a revolving retort or still containing a spiral, 
made of iron or other suitsble material, which the patentee places either in a 
horizontal or inclined position and causes to revolve. The substance to be 
distilled may be a solid or a liquid, the whole or part of which is volatile, 
being introduced into the retort or still at the one end, and being guided by the 
spiral is conveyed towards the other end, where the portion not velatilised is dis- 
charged, the volatile portion being driven off while passing through the heated 








then be heated until the required shade of | retort. 


the is to cause a quicker and more perfect saturation of the charcoal 
with the acid, and, at the same time, to allow of the use of a more attenuated 
dilution than that hitherto employed for such purpose, so as to convert the 
lime or other alkaline matter into soluble salts without any deleterious effect 
upon the phosphate contained in the animal ch I. The consists 
in plaeing the charcoal to be heated in a close vessel, and creating a vacuum 
therein by means of an air pump or otherwise, and then admi*ting the dilute 
= to the-charcoal in the vessel whilst the air is exhausted.—Not proceeded 
with. 








Class 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


1050. T. BRITTAN, 7ysoe-street, London, ** Tele. tc si é ratus.”— 
Dated \3th April, 1866. ee ee ee 

The patentee claims adapting to the weight or spring barrel of the clockwork 
of a signalling apparatus an arrangement for winding up the same by the action 
of sending the return signals, as set forth. He also claims adapting to the 
weight or spring barrel a friction apparatus, which will admit of the said 
weight or spring being overwound without damaging the spring or deranging 
the clock, asset forth. 





Class 10.—M ISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 

809. J. CHAMBERS, Clarendon-road, London, “ Apparatus for laying veneers on 
to mouldings, &¢.”— Dated 19th March, 1866. 

This invention has for its object the construction of apparatus for laying 
veneers on to mouldings and other surfaces, by means of which a considerable 
and equahle pressure can be suddenly exerted upon the entire surface of the 
moulding or other object to which the veneer has to be applied, and can also 
be quickly removed when the operation is complete.—Not proceeded with. 

810. W. E. GEDGE, Southampton-buildings, Chancery-lane, London, “ Pneumatic 
steam dredging machine.” —A communication.— Dated \9th March, 1866. 

* This invention caunot be described without reference to the drawings. 

811. E. FIELD, Chandos-chamber, Adelphi, London, and F. LLOYD, Hoddesdon, 
Herts, “ Mode of and apparatus for diffusing moisture and heat through 
vegetable or other matter.” —Dated 19th March, 1866. 

The patentee claims, First, the treatment of vegetable and other matters by 
causing a current or currents of heated air or vapour to circulate through or 
amongst them, substantially as described. Secondly, the construction or 
ar it of chamber admitting ef being divided into two portions by a 
movable or other perforated or pervious tray, platform, division, or grating, 
upon or against which the matters to be treated may be laid substantially as 
and for the purposes described. Thirdly, the general arrangement and com- 
bination of parts constituting an apparatus for diffusing moisture aud heat 
through vegetable and other matters, substantially as described. Fourthly, 
the construction or arrangement of annular steam jets for producing circulation 
and regulating the temperature of the circulating fluid, substantially as 
described. 

818, R. A. JONES and J C. HEDGES, Aylesbury, Bucks, “ Fire-escape.”—Dated 
20th March, 1866. 

This fire-escape consists of a Y-shaped framework composed of steel, brass, 
iron, or any other suitable metal or material, the lower portion of which is 
formed so as to present a comfortable hold or handle. In the upper portion, 
and mounted on a suitable spindle, the patentees have a drum, on which is 
coiled a cord or rope of wire or hemp of length sufficient to reach from the top 
storey or parapet of the house or building in which it is to be used to the road- 
way or ground. To the same spindle is attached a box containing a coiled 
spring, the said box being supplied with a spring brake, which is brought 
within the reach and control of the hand that grasps the handle. The loose 
end of the cord or rope is furnished with a hook, whereby it can be attached to 
any place or object, and as soon as the weight comes on the handle, the rope 
uncoils, being guided and controlled by the spring and brake, so that any 
person can lower himself at any point, or at any speed desired. 

820. W. S. LAROCHE, Birmingham, * Producing new effects in pi ‘aphic por- 
traiture.” —Dated 20th March, 1866. w a 

This invention consists in placing the person or persons whose portraits or 
portrait is or are to be taken in front of any back ground in use among photo- 
graphers, and then placing in front of and close to the sitter or sitters a screen 
or frame about six feet high and five feet wide, or any other suitable dimen- 
sions, covered with canvas or linen, or any other suitable material, and having 
an opening cut in the centre of it of any required size or shape ; the front of 
such opening is to be fitted up and surrounded with an ornamental frame of 
any design, and the or ion can be ble, and so be changed and 
arranged to be emblematical of the position in society or occupation of the 
sitter or sitters, by using figures, trophies, models, or any other description of 
ornamentation.—Not proceeded with. 

821. W. NAYLOR, Mildmay Park, London, “ Prevention or consumption of 
smoke.”—Dated 20th March, 1866. 

The patentee claims, First, the general construction, arrangement, and com- 
bination of apparatus or means for effecti the ption of smoke in 
reverberatory and other like furnaces, substantially as described. Secondly, 
the admission of one or more jets of air into the bottom or through the sides of 
the chimney shafts of reverberatory and other like furnaces, substantially as 
and for the purpose described. Fourthly, the peculiar arrangement of appa- 
ratus for inducing air by the aid of steam jets into reverberatory and other 
like furnaces, or into the chimneys thereof, and for collecting and carrying off 
the water of condensation, as described. Fifthly, the peculiar arrangement of 
self-acting contrivances for stopping the supply of the air jets to reverberatory 
and other like furnaces at the proper periods, as described. 

825. P. G. B. WESTMACOTT, Elswick, Newcastle-upon-Tyne, “ Pillar cranes.”— 
Dated 20th March, 1866. 

In constructing a pillar crane worked by hydraulic power, in place of having 
the hydraulic cylinder and ram separate from the crane, the hydraulic cylinder 
is formed or placed within the pillar, and the ram moves up and down within 
such cylinder, by which means hydraulic pillar cranes are made self-contained, 
occupy less space, and are economical in their construction. The water pipe is 
introduced through the step or bottom bearing into the lower end of the pillar. 
In order to increase the range of the lifting chains multiplying pulleys are 
used, the arrangement of which may be varied and depend on the particular 
circumstances under which a crane of this construction is required to be 











832. S. DALBY, Bradford Moor, near Bradford,“ Apparatus for cutting coals, 
&c.”—Dated 2\st March, 1866. 

For this purpose, within or upon a suitable framework, which may, for con- 
venience and lightness, be made of wrought iron, though cast iron is preferred, 
the patentee places and secures to one end thereof a cylinder of the construc- 
tion ordinarily used when compressed air is the motive power, which he 
prefers; and he places the same so that the crank shaft is in a horizontal 
position, or, if desired, in a vertical position; and he uses the ordinary con- 
necting rod, by means of ordinary gearing, to impart a rotary motion to a 
vertical shaft secured to the framework, and having upon one of its extre- 
mities, or in any intermediate position, two or more arms of any required 
diameter. These arms are placed opposite to each other, and to their extre- 
mities he affixes adjustable cutters, such cutters having a curved form for the 
sake of additional strength. The speed of the apparatus is regulated accord- 
ing to circumstances, whilst its traverse along the tramway is regulated by 
gearing thereto. 

835. J. THOMPSON and B. GRAYSON, Sheffield, *‘ Bread plates or dishes.”—Dated 
2ist March, 1866. 

This invention consists in constructing bread plates or dishes with the central 
portion of wood, and in a separate piece from the rim, which is of metal, porce- 
lain, papier mache, gutta-percha, or other suitable material, and has any 
desired device formed thereon hy pressing, casting, or otherwise.—Vot proceeded 
with. 

836. C. H. PARKE.and H. ROSSELL, Sheffield, ‘‘ Vices.” — Dated 2\st March, 
1866, 

According to this invention the vice screw, instead of being placed, as is 
usual in ordinary vices, is reversed, being secured by a peculiar pin joint to the 
front or movable jaw, the screwed end passing backwards through a properly 
formed opening in the back or fixed jaw, and a nut is screwed on this end, 
having a washer with a narrow semicircular bearing between its inner face and 
the back of the jaw; by means of this nut being screwed backwards or for- 
wards on the screw the extent of opening of the jaws is determined, this dis- 
tance being set to correspond very nearly with the width or thickness of the 
article to be held thereby. And to firmly hold or grip any article the front end 
of the piece constituting the vice scre. is formed into an eye, through which 





an eccentric passes, and the shaft carrying this eccentric has a bearing in the 

front or movable jaw of the vice, so that, by turning the eccentric shaft 

| therein, the movable jaw is by means of the eccentric caused to recede from 

| or approach to the article to be held in a very rapid manner. The end of the 

| eccentric shaft is made square, or of other shape, to which a lever can be 
applied for actuating the eccentric shaft. 
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$31. M, HENRY, Fileet-street, London, “ Nautical instruments.”—A communica- 
tion.— Dated 21st March, 1866. 

The object of the present invention is to construct apparatus in such manner 
that it, or a portion of it, shall maintain a determined and reliable posi- 
tion notwithstanding the pitching or rolling of the vessel. The invention 
consists in constructing an tus as follows:—A light — is poised, 


nected with the differential pulleys, and an endless screw for the pinion in 

gear with the worm wheel, the screw being on a transversely arranged power 

shaft, and made capable of being thrown in or out of gear at pleasure, 

882. T. SILVER, Southampton-buildings, Chancery-lane, London, *‘ Controlling or 
the v7) .”"— Dated 24th March, 1866. 

This invention relates principally to machinery for paying out. submarine 





appara 

suspended, or pivotted within a hollow sphere or spherical globe, P 
filled with liquid, such plate being placed at the central part of the sphere, so as 
to oscillate about its g trical centre. The globe may be fixed, or it may be 
supported on trunnions, universal joints, or other like contrivances. In this 

tus the plate will not be mate: affected by the motion of the vessel 
if the plate be constructed very light, and so as to experience great resistance, 
frictional or otherwise, from the liquid filling the sphere when moving inde- 
pendently of it. The reason of this phenomenon may be thus explained :— 
‘When the apparatus is on board of a vessel any motion imparted to it can be 
divided or resolved into two motions, one of translation and one of rotation. 
The first motion has no action on the liquid mass, which is incompressible, and 
fills the sphere entirely, so that its centre of gravity cannot be displaced. The 
second motion evidently produces a friction on the liquid, and the said friction 
—were the rotation always imparted ia the same directi would a 
corresponding rotation in the liquid mass, but this is not the case; the rotary 
motion {fs also alternative, and does not sensibly affect the immobility or inertia 
of the central portion of the liquid sphere. The pivotted, poised, or suspended 
plate, which is placed in the middle of the sphere, must necessarily retain a 
corresponding immobility or state of rest. 
840. F. SAGE, Hi arden, London, “ Show cases.”— Dated 2\st March, 1866. 

This invention has reference to those show cases which are placed on coun- 
ters or tables, and has for its object to adapt the glass lid or cover to the case in 
such a manner that it will open of itself when unfastened, and will remain in 
an elevated or open position until closed by the hand. To this end the lid or 
cover is provided with, or is acted on by, a spring or springs, or by weighted 
cords, which will always have a tendency to hold it open.—Not with, 
848. H. RANKIN, King William-street, London, “ Machinery for the ufc 

ture of bags and envelopes made of paper or other fibrous materials, &c.”— 
Dated 22nd March, \>66. 

In carrying out this invention the inventor arranges and disposes in a 
suitable framing the mechanism for performing the following operations :— 
First, for doubling the paper; Secondly, for pasting the same along two of its 
sides ; Thirdly, for creasing or folding the sides; and, lastly, for exerting pres- 
sure upon the folded pasted sides so as to unite these parts firmly to the body 
of the bag. To effect the “doubling” the inventor employs two horizontal 
cylindrical rollers of equal diameters, so adjusted so as allow the doubled 
paper to pass between them by the action of a vibrating knife, which, descend- 
ing upon the flat piece of paper of which each bag is to be made, doubles the 
same up by pressing it in the middle between the two aforesaid rollers. These 
rollers are provided with endless travelling bands or webs for conducting the 
doubled paper through the machine, the said paper in its transit being operated 
upon as follows :— After it has passed between the doubling rollers above men- 
tioned the inventor spreads near the edges of the paper, and at a distance of 
about half an inch, more or less, according to the desired size of the bag, a 
coating of paste or other adhesive mixture contained in a trough in which re- 
volve: a long roller upon which two narrow adjustable metal rollers revolve, 
thereby taking off a certain quantity of the paste, and spreading the same upon 
those parts of the paper with which the said rollers come into contact. 
During this operation the paper is advanced through the machine, the edges 
thereof being brought into contact with inclined pieces of thin metal, which 
effect the creasing or folding of the edges, after which, and as the paper con- 
tinues to advance, the folded edges are brought between pressure rollers, which 
effect the uniting of the folded and pasted parts of the bag to the body thereof, 
and the bag then passes out of the machine finished.— Not proceeded with. 

849. R. A. HARDOASTLE, Newcastle-on-Tyne, “ Apparatus for raising and 
heavy bodies.” — Dated 22nd March, 166. 

This invention relates to certain improvements upon and modifications of 
the pulleys known as “ Weston’s differential pulley blocks,” for which letters 
patent were granted to A. Weston, the 25th April, 1859 (No. 1033), and has 
for its object the affording of greater facility for pling and pling. the 
sheaves, whereby the distance between the fixed block and the snatch block 
can be adjusted at any time, so as to vary the range of lift at will, and weights 
may be moved with greater rapidity than can be effected by the differential 
pulley blocks above referred to; the same apparatus possessing all the advan- 
tages of the differential pulley block when used as such. According to the 
present invention the patentee proposes to make the two sheaves of the diffe- 
rential pulley block separate from each other, and to couple or uncouple them 
by means of a sliding clutch, or by using a sliding sheave, and to provide one 
or both the sheaves, with pins, cogs, or other projections which engage with 
or into corresponding projections, holes, or depressions formed on or made in 
the contiguous face of the adjoining sheave; or the two sheaves may be 
coupled together by forcing the one against the other laterally by means of a 
—_ inclined plane, or spiral thread or threads, acting upon the sliding 
sheave, 

852. J. MACINTOSH, North-bank, Regent’s Park, London, “ Augmenting musical 
sounds,” — Dated 22nd March, 1866. 

This invention consists in using a large hollow trumpet-shaped structure, 
with its largest end or mouth towards the audience or hearers, and into this 
the musicians or vocalists are introduced. Towards or at the end farthest from 
the audience, the patentee places pipes for the purpose of supplying the struc- 
ture with slightly compressed air, which he prefers to use in a dry state, and 
which he forces through the pipes by means of a fan or other suitable means. 
The compressed air, coming in near or at the smaller end of the structure, is 
diffused, and moves along towards the audience, carrying the vocal and instru- 
mental sound to them, and rendering it louder and more distinct, The struc- 
ture may be made of any suitable material. 

853. W. CLARK, Chancery-lane, London, “‘ Steam pumps.”—A communication,— 
Dated 22nd March, 1866. 
* The First part of this invention relates to certain improvements in the valve 
motion of the steam cylinder, whereby the slide valve is changed at the end of 
each stroke of the piston, by the action of parts which are arranged in the 
interior of the cylinder, and operated upon by the piston, or parts attached to 
the same. The Second part of this invention relates to certain improvements 
in the valves and valve chamber of the pump cylinder. The valves are con- 
structed of discs, provided with annular recesses, which are filled with india- 
rubber, or other suitable soft and elastic material, so that. an elastic face is 
obtained, whereby metallic contact between the valve and its seat is avoided, 
and a valve is obtained which can be easily kept tight, and which is not liable 
to wear out. 
854. R. PETTY, Sunderland, Durham, ‘‘ Manufacture of ropes.”—Dated 22nd 
March, 1866. 

In the manufacture of ropes it has hitherto been usual to grease the threads 
with tallow or to rub them with soap. The present invention consists in the 
employment of a composition formed of resin, tallow, soda. soap, and clear 
lime, instead of using tallow or soap alone.—Not proceeded with. 

857. M. ARCHDEACON, Lambeth, “ Expanding window blinds, cornice poles, dc.” 
— Dated 22nd March, 1866. 

This invention cannot be described without reference to the drawings. 

858. W. WHITTAKER and W. LOWE, Oldham, Lancashire, “‘ Lubricating the 
Journals of shafts.”— Dated 23rd March, 1866. 

This invention cannot be described without reference to the drawings. 

867. A. and J. TROTMAN and T. J. COLE, Camberwell-road, ** Hair pins.”— 
Dated 28rd March, 1896. 

This invention applies to hair pins, which have in themselves a tendency to 
spring open at the points, and so keep in the hair, and consists in winding a 
small wire helically round that part of the wire of the pin forming the loop or 
head, where it is fixed, and imparts to the limbs of the hair pin a greater ten- 
dency to open, and so hold itself more firmly in the hair.. Not proceeded with. 
870. P. STIEFFEL, Page-street, Westminster, “ Fly for moderating or regulating 

the movements of wheel work.” — Dated 24th March, \*66. 

The object of this invention is to regulate or govern the speed of wheel 
work in movement, and to reduce the amount of friction. As applied toa 
musical snuff box the arrangement is as follows:—The inventor removes the 
fiy-wheel of the box, which is a simple plate, and he introduces the fly-wheel, 
which is a broad riband of tempered steel, or other suitable elastic material, 
wound on and round a wooden cylinder, the fly having a projecting or partly 
turned up end. The cylinder is fitted on an axle or spindle, which runs 
through its centre. The ends of the axle are supported by plates, and on the 
upper or superior end thereof is an endless screw, into which gears one of the 
wheels of the movement, with which the fly is thus placed in connection. The 
wheel work in the box remains the same, and is not displaced or interfered 
with in fixing the moderator or fly.— Not proceeded with. 

872. A. V. NEWTON, Chancery-lane, London, *‘ An improved construction of 
power hammers.” —A communication.— Dated 24th March, 1866. 
This invention relates to the employment of a metal spring anda flexible 
jon for pending the ram or hammer of power hammers operated by 
acrank shaft. By this means the vibration caused by the hammer striking its 
required blow is absorbed in the flexible fon or belt hed to the 
aforesaid «pring, whilst in the deflection and general action of the spring 
itself the effectiveness and force of the blow of the hammer are very greatly 
increased. 
874. A. V. NEWTON, Chancery-lane, London, “ Hoisting apparatus.”—A com- 
munication, — Dated 2ith March, 1866. 

In carrying out the object of this invention the gain derivable from differ- 
ential pulleys operating a lifting rope or chain is combined wiih or aug- 
mented by a novel system of gearing, to which this power is applied for 
operating :he pulleys. The First part of this invention consists-of combining 
within a sling or other frame on a cross shaft differential pulleys, and a spur 
wheel united so as to rotate together, and a second shaft carrying 2 power 
wheel and pinion meshing into the spur wheel. The Second part of this inven- 
tion is embudied in arranging on the same shaft that carries the united differ- 
ential pulleys and spur wheel the power wheel and pinion made to rotate 
independently of the pulleys, and in gear with a spur wheel on a second shaft 
that carries a pinion operating the spur wheel of the pulley shaft. The Third 
part of the invention consists in substituting a worm for the spur wheel con- 























egraph cables, and consists chiefly in making use of pneumatic resistance for 
controlling the speed of machinery which resistance is applied through the 
medium of governing devices possessing extraordinary differential properties, 
enabling the cable to be restrained so long as is consistent with its safety, and 
released when its further restraint would be dang This imp: d mode 
of governing, therefore, though applicable under circumstances wherein it is 
desirable that the speed of the cable in leaving the vessel should be main- 
tained at an uniform rate is, from its peculiar compensating features, more 
advantageously employed when the said cable is being laid in rough seas, and 
is subjected to temporary strains of great severity arising from the motion of 
the ship, the violence of the waves, or other causes. 


884. W. MOSELEY, King-street, Covent-garden, London, “ Croquet balls.”— 
Dated 24th March, 1866. 

By this improved method of making croquet balls the distinguishing marks 
cannot wear off, as they are produced by the insertion or inlaying of portions 
of wood or other suitable material in the body of the ball. The said portions 
so inserted or inlaid are of a different colour to the other portions of the sur- 
face of the ball, and are arranged in points or rings, or other figures, which 
formed a distinct pattern or device, varied as desired, so that each ball is 
ae distinguished from the other balls used in the game.—JNot 
with. 

887. J. RAMAGE and T, NELSON, Edinburgh, “ Production of blocks and plates 
Sor printing.” —Dated 26th March, 1866. 

A ding to this i jon a solution of bichromate of potash mixed with 
gelatine dissolved in water, or other similar. preparation, is poured upon a 
sheet of suitable material, and, when dry, exposed under a negative of the 
drawing, engraving, or print, for a given time. It is then immersed in water 
till the parts not acted on by the light swell up to the desired extent. The 
surface water is then removed, and a solution of gutta percha, bitamen, and 
wax, or other such materials, is poured over the surface forming a skin thereon, 
The back of this skin is then filled up to a proper thickness with melted wax, 
or other materials, and, when set, the mould thus produced is separated from 
the gelatine, and electrotyped, or a stereotype cast is taken. For a copper or 
other plate a transparency of the drawing, engraving, or print is used, the 
same processes gone through, and the plate produced is used for printing in 
the ordinary way. 

890. S. H. SALOM, Regent-street, London, “ Goggles to be used for the cure of 
‘strabismus’ or squint.”— Dated 27th March, 1866. 

In the application of this invention to the construction of goggles the 
patentee fixes in the eye-frame of the goggle a plate, preferably of metal, 
having in it a central aperture or hole; this plate occupies the position, and is 
similarly fixed and placed as that of the glass in ordinary spectacles. On its 
outer surface is another parallel plate, having also an orifice in its centre, but 
much smaller than that in the first-mentioned one, and attached in such a way 
that it can be moved in any direction in a plane parallel to the fixed plate. 
He effects this motion by means of a pair of screws placed at right angles to 
each other, so that he can vary the position of the aperture of the outer plate. 
Through this aperture the rays of light pass to the pupil of the eye, and by 
varying the position of the aperture to the right or left, up or down, the eye 
gradually adapts itself to a similar position. When the proper position of the 
apertare is obtained, it may be rigidly fixed, if necessary, by means of a 
clamping screw. In microscopes he applies the same arrangement to the 
object stages, so that by means of the motion given to the movable plate the 
object under inspection may be gradually brought under the lens, 

895. J. BRACHER, Cannon-street West, London, *‘ Iron safes, strong rooms, dc.” 
Dated 27th March, 1866. 

This invention cannot be described without reference to the drawings, 

900. W. DIXON, Essex-road, London,“ Apparatus for turning over the leaves of 
music.” — Dated 27th March, 1866, 

This apparatus for turning over music leaves consists of a series of levers or 
arms, mounted at one end on a centre common to all, and fixed in a suitable 
frame. These arms are each impelled by a spring to move in the direction it 
is desiredto turn the music, which spring may either be a simple piece of 
elastic to each, or it may be a metal spring enclosed in the boss end of the 
lever. In using elastic the inventor prefers to use also an opposing piece of 
elastic, but much weaker, which regulates thé action somewhat. There are 
other details included in the specification of the invention.—Not proceeded with. 
906. H. J. F. H. FOVEAUX, Strand, London, ‘* Apparatus for injecting liquids 

and applying liquids externally.”— Dated 28th March, 1866. 

This apparatus consists of two boards or plates hinged together at one end, 
and of a waterproof bag, by preference of wedge shape, fitted between the 
boards near the hinges. A tube is carried from the bag through openings in 
the boards or otherwise, and terminates in a funnel, by which the bag is filled 
with liquid ; the tube is also furnished with a cock. The apparatus is employed 
as follows:—After the bag has been filled with the liquid the cock is closed, 
and an injecting tube or pipe is attached to the funnel. The patient then sits 
upon the upper board, and the weight, by forcing this board upon the lower 
board, compresses the bag, and injects the fluid through the pipe. The lower 
board may be placed upon a bidet, or upon the seat of a water-closet, and the 
injecting pipe may be applied to the rectum or other part required ; or the pipe 
may be caused to apply the liquid externally. —Not proceeded with, 

908. J. PARKES. jun. and J. PARKES, Oaken Gates, Shropshire, ‘‘ Apparatus 
Sor measuring liquids.” —Dated 20th March, 1866. 

In constructing a measuring apparatus according to this invention, the 
patentees take a metallic vessel open at top, and made by preference of a 
conical figure, the said vessel being connected by a pipe at its bottom with the 
reservoir containing the liquid to be measured. The said vessel is hereinafter 
called the measuring vessel. The bottom of the measuring vessel has also a 
pipe by which the measured liquid is drawn off. Each of the pipes described is 
provided with a stop-cock. In the said measuring vessel is a foat, connected 
hy a chain to a pulley turning freely in its bearings, situated on the framing of 
the apparatus. The weight of the float is nearly counterpoised by a balance 
weight. The float in the measuring vessel is guided in its rising and falling 
motions by guide rods, and the chain passing to the pulley described is guided 
by a lower pulley. On the axis of the pulley to which the chain from the float 
is connected is an index finger or pointer, which said index finger or pointer, 
on the motion of the pulley, traverses a graduated dial on the apparatus. The 
graduations on the said dial indicate the capacity of the measuring vessel at 
different levels. In measuring a liquid by the use of the apparatus described, 
the stop-cock of the delivery pipe is closed, and the stop-cock of the pipe pass- 
ing to the reservoir is opened, and liquid from the said reservoir passes into the 
measuring vessel. As the measuring vessel is filled with the said liquid the 
float is raised, and communicates, through the pulley to which it is fastened, 
motion to the index finger or pointer, which is made to traverse the graduated 
dial, and indicate thereon the quantity of liquid passed in to the measuring 
vessel. As soon as the required quantity of liquid has been measured, the 
stop-cock of the reservoir pipe is closed, and that of the delivery pipe opened, 
and the contents of the said measuring vessel are drawn off by the last-men- 
tioned pipe. 

909. M. MYERS, St. Pancras, London, “ Apparatus for sifting sugar, flour, &c.” 
— Dated 29th March, 1866. 

This apparatus consists of an upright spindJe made to revolve in a supporting 
socket. The supporting socket is fitted with arms to press against the sides of 
the vessel in which the operation of sifting or separating is to be carried on, in 
order to strengthen and support the apparatus. On the bottom of the spindle 
are three or more arms, each of which carries a metal scraper, which presses 
against the sieve or sifter below, and urges the material to be sifted through 
the meshes of{the sieve. Pressing against each scraper is a small spring, which 
allows of the scraper passing over any lump or accumulation of material should 
should the sieve become choked. The sieve may be of wire-cloth or hair- 
cloth, canvass, or other suitable or usual material. —Not proceeded with. 

910. H. A. BONNEVILLE, Bayswater, “ Recovering sunken ships.”—Dated 29th 
March, 1866. 

This invention consists in employing for raising the sunken mass a kind of 
gigantic cast-net, previously spread out upon the water by means of a flexible 
tube filled with air supporting its edges, and held together by pieces cf rope, 
so that when these are cut the net sinks. The centre or head of this net 
passes through a sheet iron buoy which is made to sink down on to the sub- 
n erged ship by allowing a suitable quantity of water to enter it, and then 
lightened by pamping in air when the net has been made fast to it. This 
latter having erveloped the ship in its folds is with the latter brought to the 
surface. In order to raise the ship quite out of the water a raft composed of 
sheet iron tubes connected together by suitable beams is passed under it by 
allowing water to enter the tubes until they sink just under the ship, and then 
pumping air into them till the wreck is quite emerged. 

911, R. en Wolverhampton, “ Manufacture of iron safes, &c.”—Dated 29th 
March, 18: 6. 

This invention consists of the following method or methods of uniting the 
plates of safes. The First part of the invention relates to a method of pro- 
tecting the outer edges of the plstes in manner fcllowing. The p pro- 
poses to unite the adjacent edges of any two plates at right angles to each 
other by a wrought iron angle piece, the section of which may be described as 
a square bar having two grooves or channels formed in it, one groove in each 
of the adjacent sides of the bar, in which are recessed the said plates to form 
the outer walls of the safe. Upon the inner angle of the bar, and rolled in one 
piece with it, are two flanges at right angles to each other, to which the plates 
may be also rivetied, the exterior face of each flange forming a continuation of 
one side of the groove or channel before described. The said flanges, viewed 
from the interior of the safe, would have the appearance of ordinary angle 
irons, and externally the square portions only of the angle pieces will be seen. 
These may have their corners rounded to imp their app The bar 
will be rolled with the flanges upon it, as already expliined, but the grooves 
may be afterwards planed out of the metal. The bars are mitred together at 
each corner of the safe, and, if desired, may be assisted by an internal angular 
cover plate secured by rivets or screws. The side plates, in addition to being 




















rivetied to the angle pieces, may be assisted by tie bars if necessary. The 
Second part of the invention relates to a method of securing (internally) the 
several corners of the safe, and so materially strengthening their bodies 

otherframes. He proposes to unite the edges of any two adjacent pilates at 


dovetailed projection formed upon the outside face of each of its flanges, corre- 

sponding to and being for the purpose of entering into the said dovetail grooves 

in the plates. The said plates may themselves be mitred at their edges, and 

the angle irons may, if necessary, be united at their points of junction by in- 

ternal angular cover plates secured by screws or rivets. 

918. J. F. C, CARLE, Leadenhall-street, London,“ Cramps for the use of joiner 
and others.” —Dated 29th March, 1866. 

This invention cannot be described without refe — Not 
proceeded with. 

920. W. WRAY, Clifton Villa, Highgate-hill, “ Achromatic object glasses." — Dated 
Bist March, 1866. 

According to this invention the irrationality existing between flint and 
crown glass is destroyed by the introduction of a third medium as a thin 
meniscus lens placed between the flint and crown glass lenses of the compound 
lens, the sald meniscus lens being composed of certain sub: or P di 
hereinafter mentioned, in all of which the irrationality with any given crown 
or flint gless is higher in proportion than their mean dispersion; the high 
irrationality of the i lens is (in contradistinction to Dr. Blair’s plan) 
opposed to the comparatively low irrationality of the crown and flint lenses 
in the method employed in this invention. All the substances used for the 
said meniscus lens have a high dispersive power, and they are as follows: —The 
essential oil of cassia, cloves, bitter almonds and cinnamon ; also oil of Barba- 
does, tar, castor oil, and creosote ; as well as the balsams of Tolu, Styrax, and 
Canada; also the gums copal, damar, and benzoin; also bisulphide of carbon. 
The material which is preferred is oi) of cassia, either alone or admixed with 
gum copal, or gum damar, or with castor oil, Canada balsam, or balsam of 
Styrax. The thickness and curvature of meniscus film are so calculated that, 
whilst it cements the two giasses firmly together, it also completely balances 
the irrationality existing between any given flint and crown or plate glasses. 
The patentee has also found the boro-silicate of bad glass uf density of 5°45, 
introduced for optical and polarisation experiments by Dr. Faraday in 1845, 
answer as a thin meniscus corrective lens, as above set forth, but it requires a 
more complex arrangement to bring out its corrective powers than the essen- 
tial oils, balsams, and gums hereinbefi joned. The said meniscus cor- 
rective lens may be applied to instruments constructed on the dyalytic form. 


926. E. T. HvuGHES, Chancery-lane, London, “ Leather splitting machines."—A 
communication.— Dated 31st March, 1866. 

The patentee prepares the leather for splitting before it reaches the knife, 
relying on tension instead of ure toreduce the size of the leather from 
which the cut is to be taken to a perfect or nearly perfect plane. When it is 
desired to cut from the skin the thick and projecting portions on the flesh side, 
leaving the inder of even thick he is enabled to do so very perfectly 
by a proper arrangement of the parts of the machine; after these unequal por- 
tions have been removed from the flesh side, sheets or pieces of even thickness 
may be cut from either side of the skin at will. The invention cannot be 
described in detail without refé the drawi 


930. G. HinpsHAaw, Manchester, “ Construction of safes, &c."-Dated 3\st 
‘arch, 1866 


to the d Fs 
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This invention is designed for the purpose of preventing the use and intro- 
duction of wedges or levers between the doors and sides of safes and other 
depositories which are employed to force them apart, and is also designed for 
the tion of the hinges of the doors of safes. The improvements con- 
sist, First, in forming the edges of the metal plates or doors in the shape of a 
series of short undulations or ** Ogee” or convex and concave curves, and in 
forming the sides of a corresponding shape, so that one shal! fit into the other 
when the door ts closed, and as the joints round the safes then present a series 
of short curves, a flat sided wedge of sufficient width to exert force cannot be 
inserted. The hinges of the door are mounted upon and attached inside the 
safe to the ends of bars, which slide in bearings, so that, by first drawing out 
the door, which moves readily with the parallel sliding bars to clear thickness 
of the sides, the door may he opened, and when closed and pushed into its place 
again the hinges are enclosed in the safe, and cannot be injured by violence. 

939. C. TURNER, Southampton,“ Apparatus for rotary brushing and rubbing.” 

—Dated 2nd A, 1866. 

This invention relates to improvements in apparatus for communicating 
motion to rotary brushes and rubbers for operating on human hair and skin; 
also to improvements in the application of rotary brushes for grooming or 
brushing horses and other animals. It consists in the application of a balance 
lever carrying at one extremity grooved pulleys, over which the endless band 
for driving the brush passes; it also passes over a double grooved pulley (it 
may pass twice round it) mounted on the shaft or fulcrum on which the lever 
turns, the said pulleys being driven hy another band by steam or other power. 
The band driving the rotating bi also passes over a pulley mounted on a 
fixed fulcram, towards and from which the puiley on the lever oscillates; from 
this fixed pulley the driving band depends in a double or loop to the pulley on 
the brash axis, from which the pulley on the lever oscillates, according to the 
tension on the driving band, and as the rotary brush may be raise! or lowered 
in its application, the U ighted arm moves towards and from 
the fixed pulley above mentioned, and so maintains a nearly uniform tension of 
the band, at the same time permitting a rise or fall of the brush of, say, four 
or five feet. When this apparatus is applied to the grooming of animals, if 
necessary, the patentee passes the strap that drives the rotating brush over 
two additional grooved guide pulleys, disposed below the lever, so as to keep 
the strap away from the animal while it is being brushed underneath. 


941. E. BROOKE, jun., Huddersfield, Yorkshire, ‘‘ Effecting the deodorising of 
noxious gases arising from sewers and drains.""— Dated 2nd April, 1866. 

This invention has reference to former letters patent granted to the present 
patentee, dated 25th September, 1865 (No. 2451), The practice heretofore has 
been to trap or prevent the escape of noxious effluvia or gases at the gulleys or 
stench traps, which gulleys serve to convey the surface water from the streets 
to the drains or sewers. The invention consists, Firstly, of a method of con- 
structing and arranging gulleys and deodorising mediums in such manner as 
to deodorise and discharge gases, which is effected as follows: —The patentee 
constructs a gulley or cesspit of earthenware or iron, which, by a branch or 
bend and pipes, communicates with the sewer or drain. Upon and communi- 
cating with the said branch or bend ts a box or chamber, the bottom of which 
is perforated, and communicates by an opening with the upper part of the 
gulley or cesspit. To the interior of the said box or chamber ts introduced a 
tray or screen of galvanised wire or iron, containing charcoal or other deo- 
dorant; the noxious gases arising from the sewer or drain pass through the 
perforated bottom of the chamber or box, and through the charcoal, and thence 
escape through an aperture in the end of the box or chamber to the ordinary 
surface grating. The gases are prevented from arriving at the surface grating 
otherwise than by way of the chamber and bex by means of a “trap” con- 
structed in the ordinary manner. Access to the tray or screen of charcoal for 
the purpose of inspecting or replenishing the charcoal from time to time ‘s 
obtained by raising a lid or cover placed at the surface level of the ground; or 
the tray may be removed through the aperture i the ch 1 
chamber or box with the gulley. The bend or branch pipe above mentioned 
may be divided by a mid-feather placed horizontally therein, the upper passage 
serving as an air passage for the escape of gas after deodorisation, a screen or 
tray of charcoal being inserted in the air passage for that purpose, the other 
or lower passage serving to convey water to the drain or sewer as usual. Or a 
tray or screen containing charcoal may be placed in the interior of the gulley 
or cesspit, which tray or screen is supported above the branch or bend. In the 
centre of the tray or screen the patentee introduces a funneled mouth-plece, 
which is supported in a vertical position by the tray or screen above mentioned; 
the lower end of the sald pipe extends to near the bottom of thé gn"ey, forming 
atrap. To the surface grating is attached a cropper, which conveys water 
into the funnel mouth of the vertical pipe above mentioned, and by means of 
the branch or bend and pipes to the sewer or drain. The gases arising from 
the sewage matter pass through the charcoal, are deodorised, and escape by 
the surface grating. The Second part of the invention relutes to the deodorising 
of gases in their passage from a sewer or drain by way of the rainpipes. This 
object he effects by removing one of the pipes connecting the rainpipe with the 
sewers, and the pipe so removed he replaces with a similar pipe, but provided 
with a branch or socket (the said branch or socket b ing in or near the 
vertical position). In the said socket rests a tray or screen containing char- 
coal. At the foot of the said rainpipe he places a syphon bend or trap commu- 
nicating with the pipe leading to the sewer or drain, As the noxious gases 
ascend the pipes from he sewer or drain, they are prevented from ascending 
the rainpipe before passing through the charcoal by the water (trap) lodging 
in the syphon bend. The ordinary outlet being cut off, the gases ascend the 
vertical or upright branch, and pass through the charcoal in the tray or screen 
placed in the socket of the said upright branch (which socket is provided with 
a lid or cover), whence they are conveyed by a pipe connecting the socket 
with the upper part of the syphon bend, and escape by the rainpipe. 

943. M. P. E. Vors, Marvejols Town, France, “ Instrument for cleaning pipes 
8 ."— Dated Ind April, 1866. 

This instrument is composed of a central metal rod covered with caoutchouc, 
gutta-percha, or other suitable material, or simply of a rod of metal, hardened 
caoutchouc, whalebone, horn, gutta-percha, or other suitabie material, com- 
bining rigidity and flexibility, and either plain or of a spiral form, or formed 
with a spiral projecting rib. 

945. G. DAvigs, Serle-street, Lincoln's-inn, London, “ Braiding and weaving 
hines.” ~ A ication.— Dated ard , 1866. 

The patentee claims, First, the plate (F), with its grove (x), recesses (y), 
bobbins (M), and tension devices (N); in combination with the shuttles (H) 
and cam plate (P), or equivalent device, for controlling the threads (¢), the 
whole being 4 and operating substantially as and for the purpose 
described, Secondly, the combination with the above of the revolving arms 
(6), and rollers (e and /), to which 4 rotary motion is imparted, substantially as 
and for the purpose described, We cannot here devote space to the detalls of 
the invention. 
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946. J. M. ROWAN, Glasgow, and A. MORTON, Kilmarnock, Ayrshire, “ Appa- 

ratus for ascertaining latitude, longitude, and Greenwich time.”—Dated 3rd 
April, 1866. . 

This invention cannot be described without reference to the drawings. 


950. G, HASELTINE, Southampton-buildings, Chancery-lane, London, * 
action oforte.”—A communication.— Dated 3rd April, 1866. 
This invention relates to a peculiar device in which one set of keys is made 
to perform the part of playing two pianofortes at one and the same time, or 
one or either of them, as desired, said pianofortes being in external shape and 


‘size similar to that of an ordinary pianoforte, and this is accomplished by 


placing in a-planoforte case two sets of strings, with their appendages, and 
between them the set of keys or levers, with their hammers, which, on touch- 
ing the keys, will strike the upper pianoforte, or set of strings, and the lower 
pianoforte or set of strings at one and the same time, and thus two piano- 
fortes are played by one performer and by one and the same operation and at 
the same time. 

954, J. MADDOCKS and W. DUNN, Manchester, *‘ Construction of safes, &c."— 

Dated 4th April, 1866. 

This invention’consists in the application and use of “dovetail ” shaped bars 
to the interior surface of the door of the safe, such bars entering and sliding in 
grooves of corresponding shape formed in the top and bottom sides of the safe. 
In this arrangement hinges are dispensed with, the door being made to slide in 
the grooves, and if heavy may run upon small rollers in the grooves; when the 
door is closed, the joints between the door and the sides of the safe, by reason 
of their form, are tlame-proof, and»will resist the use of wedges or levers, and 
gunpowder cannot. be ‘introduced through the joint as hitherto. The bolts of 
the lock to secure the door pass through apertures in the sides of the grooves, 
and enter recesses in the “ dovetail” bar, thereby preventing the sliding move- 
ment, and securing the door.—Not proceeded with. 


955. G. P. WHEELER, Gl  * 2D tic polishing powder.”—-Dated 4th 
April, 1866. 

The patentee claims the production of a material from clay containing in a 
high degree alumina, silica, and oxide of iron, equal to the best tinker emery, 
and the right to apply the same for the purposes to which that is used, viz., 
grinding and polishing the surface of metal, ivory, wood, and other materials. 
956. F. Wise, Chandos-chambers, Adelphi, London, “ Combustion of fuel.”— 

A communication.— Dated 4th April, 1866. 

This invention consists in effecting the combustion, for heating purposes, of 
carb bst such as coal, coke, shale, peat, sawdust, tan and 
charcoal, in a fine state of division during their descent through a heated com- 
bustion chamber. 

958. A. A. HELY, Southampton-terrace, Waterloo-bridge, London, and J. MAR- 
SHALL, Greenwich, ** Hydrostatic presses.”"— Dated 4th April, 1866. 

This invention has reference to improvements (amongst others) upon certain 
portions of the subject matters of the letters patent granted to the said J. 
Marshall, dated 29th of January, 1864 (No. 251), and is carried out as follows: — 
Firstly, instead of pressing a thick body of fluid-bearing substance in the 
close sided vessel or chamber, described in the specification of the before- 
mentioned letters patent, the patentees dispense altogether, in certain cases, 
with the said vessel or chamber, and press a thin layer of the fluid-hearing 
substance upon the surface itself of the strainer described in the said specifi- 
cation, simply confining the said layer of substance upon the said strainer by 
means of a metallic band or belt encircling the same, of sufficient depth to 
prevent the substance from scattering during pressure, and of sufficient 
strength to resist the pressure, it being understood that th2 said confining band 
or belt shall fit the pressing plunger acting upon the said layer of substance and 
the said strainer in such close metallic contact that, during the process of ex- 
pression, the fluid shall not escape either between the said plunger and the 
said confining band or belt, or between the said confining band or belt and the 
said strainer, or through any outlets or passages other than those provided 
through the strainer itself. The strainers, bined with the fining bands 
or belts, are hereinbefore termed the ‘‘carriers.” Secondly, with the double 
view of expediting the expression, and more effectually clearing the strainers 
and passages of vertically-acting hydrostatic presses, constructed according to 
these improvements, the patentees use a strainer similar to that before referred 
to upon the end of the pressing plunger, providing the Jatter with a suitable 
passage or outlet for the expressed fluid, and at the same time forming upon 
the back faces of the said strainers, by means of suitabie valves and pipes, a 
vacuum in conjunction with an ordinary air pump and exhaust chamber, 
thereby emptying the passages of the press and contiguous pipes into the vessel 
or receivers connected therewith. Thirdly. the fp i ltogeth 
dispense with the said confining band or belt also. but in this case they form 
the said strainer or strainers of a concave instead of a plain surface, and the 
said pressing plunger of a convex instead of a plain surface, thus pressing, with 
or without the aid of the vacuum before described, the said layer of fluid- 
bearing substance between two curved surfaces of varying radii, the concavity 
of the said strainer preventing the substances from scattering during pressure. 
Fourthly, in substitution for the plain or curved faces of the strainers above- 
mentioned, they sometimes use strainers with surfaces waved either in longi- 
tudinal, concentric, or convoluted lines, the projections on the surface of the 
one strainer facing the projections or fitting into the recesses on the surface of 
the other. Fifihly, as under certain circumstances of expression it may prove 
desirable to effect the discharge of the residuary matters without the aid of the 
“discharging rams” described in the specification of the before-mentioned 
letters patent, they use in substitution for the same the simple process of main- 
taining the vacuum inthe upper strainer whilst destroying it in the lower, so 
that, upon the fall of the press, or return of the main ram to its former posi- 
tion, the said upper vacuum causes the residuary matters to adhere in close 
contact to the said upper strainer, and retains them there until the said vacuum 
is in turn destroyed, when the same are forthwith easily removed. 


959. W. BetTs, Wharf-road, City-road, Loadon, “ Colouring capsules.”—Dated 
April 4th, 1866. 

This invention relates to a novel mode of colouring capsules for bottles and 
other receptacles, and consists in applying the colour to a part of each of a 
series or large number of capsules at one operation, in the following manner :— 
The patentee takes a series of capsules of the same or nearly the same size, and 
made, as is usual,of a slightly conical shape, and mounts a number of them one 
inside another, so that only a small portion of the rim, or lowest part of each of 
the series, will be exposed. This series of capsules is placed on the mandril of 
a lathe, or on any other convenient contrivance or holder capable of receiving 
a rotary motion. Any colouring matter mixed in a suitable medium is then to 
be applied by the aid of a brush or other convenient means, whilst the capsules 
are made to rotate. The result will be that only that part of the rim of each 
capsule which is exposed will receive the colour, and thus a very large number 
of capsules are coloured at one operation, The top or last outer capsule of the 
series will, of course, have its body exposed to the colouring matter, and it 
may be removed from the series, and used again from time to time as required 
with successive series of capsules. The breadth of the band of colour apon 
each capsule may be increased when desired by placing wadding, cork, or other 
material inside the top of each, so as to expose to the colouring matter a 
broader rim. 

961. R. SWEETING, Stratford, ** Labels for trucks used for the transport of goods 
and merchandise on railways.”—Dated 4th April, 1866. 

In carrying out this invention the inventor forms a small box of thin sheet 
Metal with a drawer fitted thereinto, and in the cover of the said box he fixes 
a piece of stout sheet glass, behind which he places a sliding tablet formed of 
porcelain or other suitable material. Upon one side of this tablet the address 
of the person or firm to whom the contents of the trucks are consigned is to be 
written legibly in pencil, and upon the other side of the said tablet is written 
or printed in large characters the place to which the truck is to be returned 
when empty, so that upon the full truck arriving at its destination, and when 
emptied of its contents, the railway official has simply to reverse the tablet so 
as to present the name of the place to which the truck is to be returved. By 
these means one tablet only is required for every consignee, the pencil writing 
being each time rubbed off and a fresh address written thereon. The draw in 
the aforesaid box serves to contain invoices and other papers, and may be 
secured. by a lock and key or by a pin and chain, as may be found most 
desirable.—Not proceeded with. 

963. M. HENRY, Fleet-street, London, ‘‘ Cutting cork.”—A communication.— 
—Dated 4th April, 1866. 

This invention relates toa machine in which the cork to be cut has both a 
rotary and a ili motion i d to it while being operated on by 
a stationary cutter. A carriage free to be slidden to and fro on the framework 
of the machine carries the pieces of cork to be cut, which are held by points 
on chucks or face-plates, and thus receive rectilinear motion. The carriage in 
ts travel moves with a shaft carrying a stud, which is thus caused to work 
along a spiral or helical path or slot formed in a tube fixed on the framework. 
Rotary motion is thus communicated to the shaft and transmitted therefrom 
by gearing to the spindles of the face-plates or chucks, thereby causing them to 
revolve with the cork upon them. The carriage may be provided with two 
handles, one being movable, so that when it is pushed towards the other it 
drives a pusher and impels one of the face-plate spindles towards the other in 
order to fix the cork in the pointssecurely, and a spring restores the handle to its 
place. . Springs are employed to throw off the parings or cuttings and also the 
corks when cut. Whetstones or sharpeners mounted on the carriage will whet 
or sharpeu the cutter as the carriage travels. The position of the cutter with 
respect to the chucks or face-plates may be adjusted by chain and screws or 
other equivalent contrivances to adapt one machine for cutting different sizes 
of corks. Also by making the bearings of the slotted tube segmental, sectional, 
or adjustable, the tube can be inclined so as to adapt the machine for cutting 
conical corks; or for this purpose the gearing which drives the face-plate 
spindles may be mounted in adjustable bearings. 

965. G. H. J. SIMMONS, Stanhope-street, Hampstead-road, London, ‘* Self-acting 
Jire-alarm.”—Dated 5th April, 1866. 

In performing this invention the inventor makes use of a circular band cf 
metal in which is a leaden weight, which weight is supported and held in 
position by a composition formed of tallow, wax, spermaccti, or other suitable 
ingredients, upon the melting of which and the liberation of the weight the 
inventor brings into operation a second apparatus, connected with the same by 
an iron tube and conducting wire. The second apparatus consists of a cylindri- 
cal chamber containing a leaden weight and two receptacles for gunpowder. 























loaf sugar, which instantly fires the chambers containing gun- 
powder and the composition for red light.— Not proceeded with. 


=. = MILLER, New York, U.S., “ Carpenter's plane.”—Dated 5th Aprih 


This invention reiates to a carpenter's plane in which the plane iron or bit is 
so placed in relation to the plane stock that the cutting edge of the bit shall be 
forward of or project beyond the forward end.of the plane stock for the purpose 
of planing into the angles of stationary or framed work, whether of square or 
moulded form, and thereby enable the carpenter to refit his doors, window 
frames, sashes, &c., to their frames with facility and despatch ; and besides 
this the cap iron is so applied to the bit (an adjustable or sliding box which is 
pivoted in the plane stock) as to render the plane irons or cutters capable of the 
nicest adjustment and stability in relation to the plane stock by means or a 
carrier or prise fork within the said box and its set screws. 

974. 8. RICHARDS, Bishopsgate-street Within, London, “ Machinery for boring 
rocks.” — Partly a communication.— Dated 5th April, 1866. 
This machinery consists of a slow threaded screw, the head of which is made 


mix with chlorate | 





sufficiently large and solid to allow of a square recess being cut therein for the | 


reception and holding of a boring tool; the screw is held in position by means 
of a nut having a female screw thread cut therein, such nut being fixed in a 
pipe or tube, the nut being formed of steel and the tube of wrought iron. The 


end of the tube furthest from the nut and boring tool is closed by a cast iron | 


plug, somewhat in the form of a dome, or of a conical form, the surface or end 
of the plug being faced with steel. The plug and face are bored through for 
the purpose of receiving # steel pivot, the enlarged head of which projects in 
the rear of the machine, the diameter of the head of the pin being about three- 
tenths of an inch less than the diameter of the screw, such diameter being 
equal to that of the face of the plug against which the head of the pin bears. 
The extremity of the head of the pivot is brought to a point and forms the basis 
of resi of the hi When it is desired to operate the borer, this 
pointed head must be brought to bear upon some unyielding objects capable of 
resisting the power of the screw against the solid rock. Between the screw 





head containing the boring steel and the tube a steel lever is applied to the | 


square shaftof the screw. This! lever is worked by a reciprocating hand motion, 
the female square cut gripper being contained in a circular rack actuated by a 
pawl contained in the lever. It thus follows that when the machine is firmly 
fixed against the face of a rock, and the lever is bronght to bear upon the screw, 
the screw will travel round out of the fixed nut from the tube, and cause the 
boring imp! to p the rock. In order to prevent the tube itself 
from rotating during the motion of the screw, four handles or pitting stays are 
fixed to the periphery of the tube near the plug; they are brought parallel 
towards the middle portion of the tube, and are then bent outwards at right 
angles, or thereabouts, forming radii to the central line of the machine. The 
abutting arms are for the purpose of being controlled by the knee of the work- 
man while he is boring, but if an excessively hard piece of rock should resist 
the efforts of the boring tool, and therefore cause an excessive degree of friction 
upon the screw threads and the face of the plug and pivot on which the tube is 
adjusted, then, by reason of the increase in diameter and bearing surface of the 
screw over that of the plug and pivot, it will follow that the tube will turn, 
carrying the fixed nut with it, and prevent the borer from further inward 
motion. When the pressure is excessive, of course the handles are let loose, 
and must be stopped again, according to the direction and experience of the 
workman. The borer or tool is to be made unsymmetrical in order to prevent 
it sticking fast in the bore or hole of the rock. 

979. W. INGHAM, Armby, near Leeds, ‘* Apparatus for fleshing and shaving 
hides and skins of animals in the raw, tunned, or dressed state.”—Dated 5th 
April, 1466. 

This invention consists in mounting a cylinder or roller upon a shaft which 
has motion given to it from a driving pulley. Upon this cylinder or roller 
cutting blades or knives are spirally fixed. Immediately above these knives is 
an adjustable guide or pressure foller, between which and the knives mounted 
upon the cylinder or roller the hides or skins to be operated upon are drawn, 
either by ordinary drawing rollers, or by other suitable means. As the substance 
passes through the machine it is fleshed or shaved by the cutting blades or 
knives, and by means of adjusting screws upon the upper roller any required 
amount of fleshing or shaving may be cut.— Not proceeded with. 

982. W. H. PHILLIPS, Nunhead, “ Rotary pumps.”—Dated 5th April, 1966. 

This invention consists in so arranging rotary apparatus for lifting and fore- 
ing water or other fluids that the momentum communicated to such fluids by 
the rotation of the apparatus may be use! as a constantly accumulated force 
for lifting and raising the water or other fluid, in place of such force being 








allowed to disperse itself as in rotary pumps, when the fluid is lifted and forced | 


by the action of the centrifugal force only. In carrying out this invention the 
patentee proposes to mount a circular chamber upon a stationary hollow axis 
such chamber being caused to revolve upon such axis with considerable velocity’, 


989. A. BARON DE GABLENZ, Berlin, Prussia, “ Anti-friction bearings.”--Dated 
6th April, 1866. 

This invention has for its object to do away with the friction and consequent 
loss of useful effect inseparable from the method according to which axles and 
shafts are usually laid down and worked.in bearings. Instead of the arrange- 
ment at present in use, by which the axle, or a certain portion of the body of 
the shaft, is exposed to friction against a fixed and non-rolling or non-revolving 
surface in the whole length of the respective bearings, axle-box, or brasses, the 
inventor so constructs the bearing that the shaft on the axle is not subjected to 
any direct friction. This he realises by furnishing that part of the shaft or 
axle that is usually laid down in bearings with a ring or collar, the circum- 
ferential surface of which may be either convex or concave, and bearing 
respectively upon a projecting ring, or a groove upon orin a circular movable 
plate, d with a cor ding stationary plate by means of a central 
stud or pin. Between these two plates a number of anti-friction balls or 
spheres are inserted for transmission of the rolling motion and reduction of the 
friction. The anti-friction balls or spheres are held at a suitable distance apart 
by a corresponding number of radial arms mounted upon a central pivot. The 
invention cannot be described in detail without reference to the drawings.— Vot 
proceeded with, 

996. C. KENDAL, J/igh-street, Whitechapel, London, “ Atmospheric brakes and 
communications.”"— Dated 7th April, 1866. 

This invention relates to railway brakes and communications worked by the 
aid of the phere, and has to a former patent, dated 18th Decem- 
ber, 1864 (No. 3083). On refe to the specification of that invention it will 
be seen that it was the intention of the inventor to generate the air in the re- 
ceiver therein referred to by the aid of an ordinary double-action air-pump. set 
in motion by a belt attached to a pulley fastened to one of the axles of the 
guard’s van, and connected with what he then termed his “ specially adapted 
striking gear”—an appliance constructed for the purpose of throwing the 
action of the pump from tight to loose gear, and so saving such ordinary pump 
from unnecessary friction. Now the first improvement he proposes according to 
the present invention is the substitution for these two appliances of an air pump 
placed and worked from the aforesaid belt, but constructed in the following 
manner :—The pump he proposes using in lieu of the aforesaid ordinary pump 
and striking gear is a vertical single action three-throw force air-pump with 
specially adopted valves. These valves are constructed to be worked by pistons 
with rods attached placed beneath them, which are so arranged that they rise 
and lift the valves off their seat, when the air shall have overpowered conical 
springs encircling the piston rods beneath the cover of the cylinders containing 
the aforesaid pistons. The contrivance has this peculiar property, that the 
valve not alone becomes lifted, but is kept off its seat, admitting air to pass and 
repass at will until such time as the pressure shall become insufficient to keep 
the springs subject to its influence, and when such insufficiency sets in, the 
pistons and springs resume their former positions, and the valves become re- 
adjusted. The valves are used for the following purposes :—When- the pressure 
in the receiver shall have gained fifteen or twenty pounds, or thereabouts, the 
inlet valve of the left hand, or No.1 barrel, will be thrown out of gear, and when 
the pressure in the receiver shall have gained thirty thirty to forty pounds, or 
thereabouts, the inlet valve of the right hand, or No. 3 barrel, will be thrown 
out of gear, leaving the middle, or No. 2 barrel, to work up to fifty pounds, or 
any required pressure; but when the middle barrel shall have worked up to 
the required pressure the air will then (by the aid of the safety valve) blow off, 
and thus equality of pressure will be continually sustained in the receiver, and 
always comparatively equal to and with the momentum of the train. Thenext 
improvement proposed is the adaptation of this invention to carriages with six 
wheels, By the specification of the first patent it will be seen that the cylin- 
ders employed in communicating the atmospheric influence to the brake blocks 
of four wheel carriages are placed underneath them in the centre, and are sup- 
plied with pistons of equal size. In order, however, that this invention may be 
So applied to six-wheel carriages, the inventor proposes that the cylinders be 
made differentially, and constructed to admit of one piston being made larger 
than the other; and instead of being placed underneath in the centre of the 
carriage, that it be placed in the centre of any two sets of such wheels, by 
additional rods being adde‘l to those rods attached to the larger pistons, all four 
blocks on that side will be brought into play, and, leaving double the area of 
the smaller one on the other side, the action of the whole will be performed 
with an equal pressure. The invention also has reference to the “ weigh 
shaft” and whistle employed, the details of which we cannot quote here.—.Vot 
proceeded with. 

998. C. E. BROOMAN, Fleet-street, London,“ Fastening for gloves, &¢."—A 
communication. Dated ith April, 1866. 











proceeded with, 


1001, A. V. Newton, Chancery-lane, London, “ and apparatus 
scaahay siotinay white endear article of cast oak?” Seen 


i moulds, 
purpose of expelling the air and rendering the steel more dense than it 


1007. J. FOSTER and J. HOLLINRAKE, Bury, Lancashire, ‘‘ Moulding 
pillars, rollers, &c.”— Dated 9th April, i866. , 

This invention cannot be described without reference to the drawings. 

va pod L. ———-. Westmoreland-road, Walworth, ** cotton waste 
sim matters after they have been soiled in cleaning machinery or 
otherwise.” —Dated 9th April, 1866. 

In carrying out this invention the inventor takes. for instance, | cwt. of 
dirty cotton waste, or other fibrous material, and adds thereto about 25 per 
cent. of oily or fatty matter, or other dissolvent, such as paraffin or turpentine 
oil in a warm or hot state, and when well mixed by stirring he places the 
whvle in a vessel with boiling water, and stirs it till it is thoroughly soaked. 
He then places it when still het in the box of a screw press, in about the same 
way as for tallow greaves, and he presses a great portion of the water and oily 
matter out of the material; or he. presses the material in any other convenient 
manner. He then submits the pressed material to a weak bath of caustic soda 
lye, warmed to about boiling point ; or he pours hot lye over the material, and 
thereby removes from the material the remainder of the fatty matters, leaving 
the material so free that an ordinary washing in warm water with a little soda 
or lye will carry off all the foreign matters. After this operation he wrings the 
stuff and dries it. When well dry he beats the material so as to remove the 
sand, grits, or other foreign matters from it, and it is then fit to be used again 
for railway or other purposes.—Not proceeded with. 

1011. W. CLARK, Chancery-lane, London, “* Fastenings for trunks, boxes, bags» 
valises, &c.”—A communication —Dated 9th April, 1866. 

This invention consists in the arrangement of a slide made of metal, or other 
suitable material, and provided with two or more pear-shaped slots, the said 
slide being fitted into a suitable guide attached to the parts forming the mouth 
of a trunk, box, bag, valise, or other similar article, in combination with a 
series of button-headed studs, which are secured to the opposite part of the 
mouth of the said trunk or other article. The heads of the studs are made to 
pass through the large parts of the pear-headed slots, and by moving the slide 
the said mouth is fastened throughout its entire length. If desired, the slide 
with the pear-shaped slots may he d to the hani of a lock, so 
that the said slide takes the place of the ordinary bolt, and by turning the key 
the slide is opened and closed. 

1013. W. RAWLINGS, Lillipot-lane, and W. REST, Aldersgate-street, London, 
** Fastenings for purses, pocket-books, bags, &c.”— Dated 9th April, 1866. 

This invention consists in the employment for the aforesaid fastenings of a 
stiding plate carrying a holt, which bolt protrudes through a slot or elongated 
opening in asecond plate, such plate being secured by rivets, or otherwise, to the 
lid or flap of the receptacle to which it is to be attached. A small aperture is made 
in the back plate to admit of a staple entering therein, such staple being secured 
to the body of the receptacle, and when entered into the aperture is caught or 
locked by the first-mentioned or sliding plate. A helical spring is introduced 
and caused to press against the bolt, thereby tending to keep the fastening 
always locked, except when the sliding plate with its bolt is pushed back.—Not 
proceeded with. 

1019. R. LEAKE, W. SHIELDS, and J. BECKETT, Manchester, “ Machinery for 
engraving and etching rollers, &c.”—Dated 10th April 1866, 

This invention is applicable to the pentagraph machines, usually employed for 
etching and engraving rollers and other surfaces, and the object of the first pirt 
of the invention is to remove the friction between the lifting bars and the levers 
in which the etching or engraving tools are fixed. In order to accomplish 
this, the patentees combine the lifting bar or bars with the tool. bar or bars, 
so that both or all the bars move together to and from longitudinally, and the 
requisite up and down motion is capable of being given by the treadle to the 
lifting bar or bars, and the tools for bringing the tools into contact with the roller 
or other surface to be engraved, or held out of contact therewith. The Second 
part in the invention consists in giving a vibratory motion to the diamond or 
other tools, either in combination or not with arotary motion to the roller or 
other surface to be engraved, by means of which the engraving is made to 
retain colour better than heretofore, and the stripping of the colours by the 
printing ductor is avoided. To obtain this motion or motions, the patentees 
attach to the mandril of the roller a toothed, wheel which gears into inter- 
mediate wheels and through an eccentric or toothed pulley communicates the 
requisite vibration to the tools. Or they obtain the same result in pentagraph 
machines having flat tables by applying the eccentric or tooth pulley, or a worm 
and wheel to the tracer or tracer bar supported by compound slides, such as 
are now used in eccentric engraving machines; by this arrangement the 
vibration is given to the tracer bar, and through it to the tools or to the roller, 

er to both. 

1020. E. LICHTENSTADT, Bermondsey-road, London, “‘ Arrangement and con- 
struction of lamps suitable for burning volatile oils or spirits, such as benzole 
or other light hydrocarbon oils.” —A communication.— Dated 10th April, 1866. 

One of these inprovements consists in filling the oil vessel or reservoir with 
sponge or other suitable absorbent material, a space or recess being left im- 
mediately below the burner, by preference, formed by inserting a cylinder of 





| wire gauze, or perforated metal or material into which the wick descends and be- 


comes charged by contact with the volatile oi! or spirit contained in the saturated 
sponge or other absorbent material at the bottom of the perforated wick chamber. 
The mouth of the oil vessel is closed by a screw-cap, or other suitable cover or 
stopper, to which the combined wick tube or holder and burner is attached. 
The wick tube is fixed centrally within another tube of about equal height, by 
preference fixed to the cap or ewer of the oil vessel and so arranged as_ to form 
@ narrow space around the wick tube communicating with the interior of the 
oil vessel. The wick saturated with the oil or spirit, is drawn loosely into the wick 
tube, by preference, so as not to project above the top, and by the application of 
a light a bright and steady flame free from smoke will burn from the wick 
tuhe and from the space around it caused by the combustion of the vapour as it 
rises to the point oi ignition between the central and outer tubes.—Not pro- 


| c0eeded with. 





1023. J. SPARROW and S. POOLE, Wrexham, Denbighshire, ‘* Collecting the heated 
gases from blast furnaces so as to utilise the same.”—Dated 10th April, 
1866. 

This invention has for its object certain improvements and arrangement of 
apparatus for collecting and utilising heated gases thrown off from blast 
furnaces, and by one modification of the invention the improvements may be 
applied to furnaces whilst in blast, in which case the apparatus is so constructed 
and arranged that the major part thereof is applicable when it is necessary to 
reconstruct the furnace, or take down the tunnel head and neck of the furnace. 
To apply this invention to, say, a furnace out of blast, the patentees construct 
a curved chamber, by preference of boiler plate, the inner external side of which 
internally coincides, and may be in immediate contact with the exterior ver- 
tical surface of the tunnel head above the feed openings, and which chamber 
may be rectangular in vertical section or of any other convenient form. This 
curved chamber’ encompasses, say, about six-sevenths of the exterior of the 
tunnel head, and is closed at each end, where it is provided with doors or port 

peni for conveni of admi into the curved chamber for the con- 
venience of cleaning and repairing the same. The bottom of the curved 
chamber is provided with rectangular vertical tubes or passages, one 
between each feed opening or fitting hole, which open into the bottom of the 
rectangular chamber, and extend downwards through the foot plates of 
the feeding stage and the brickwork or the neck of the furnace, so 
as to extend about six feet below the charge, where they open out 
through the side of the furnace, the lower ends being constructed with latera 

funnel-shaped mouths. Thus it will be seen that, if there are five feed open- 
ings or mouths in the neck of the furnace, there will be five of these vertical 
pendant pipes. which form so many passages for the heated gases from the 
furnace to the curved chamber, which is of an area equal to, say, about two 
of the vertical passages, as this will be found sufficient for, as the centre 
passage will open out into the centre of the curved chamber formed on the side 
of the centre of the curved chamber, and which lateral chamber is fitted on 
the underside with a large pipe or passage which extends downwards, and by 
which the heated gases are carried to the steam boiler, or other position 
where it is desired to utilise the waste heated carried off from the 
blast furnace by the apparatus. In this modification of the invention it ts 
preferred to form the vertical passages and curved chamber with its lateral 
chamber from boiler plates. 











RAILway EXTENSION AND ITS RESULTS.—On Tuesday evening 
last a meeting of the Statistical Society was held, at which Mr. R. 
Dudley Baxter read an exhaustive and most interesting paper upon 
the above subject. Mr. Baxter divided the history of railways into 


| five sections : the periods of experiment, of infancy, of mania, of 


$99. H. WOOD, Osnaburg-street, Regent's Park, London, “ Producing ornamental | 


surfaces on wood.”—Dated 7th April, 1866. 

This invention consists in a method of treating pieces of wood so as to pro- 
duce ornaments or figures upon them, by charring them with red-hot metal 
moulds or dies, which dies have the ornament or figure desired to be produced 
upon the wood cast or cut upon them.— Not proceeded with. 


contractor’s lines, and of companies extensions. Anjabstract of 
Mr. Baxter's paper must be deferred from want of space in our 
present number. In the discussion that followed, parts were 
taken by the President, Mr. Newmarch, Mr. E. J. Herapath, Dr. 
Fall, and General Balfour. At the same meeting a paper was also 
read by Mr. Newmarch, on Professor Rogers’ recently published 
‘History of Prices.” It would appear that Professor Rogers’ 
valuable work is based upon certain detailed accounts which have 
been found in the archives of Merton and New Colleges, Oxford, 
which extend from 1259 to 1400, and give the prices of produce 


This invention cannot be described without reference to the drawings.—Not | and labour in accurate and minute detail, furnishing materials for 


a history of the economical condition of the country for a period 
of 141 years. Among the topics upon which light is thrown by 
the work, are the extent of land cultivated, the rate of increase of 
the population, the distribution of wealth, and other important 
questions. Mr, Baxter promised a supplement to his paper on 
railways. 
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Nov. 23, 1866. THE ENGINEER. 41° 
SOUTH YORKSHIRE IRON TRADE AND where it is perceptible, is due to a better demand from hen be was twenty-two years of ago, he had an in- 
MINING. oe | rer eb peer 


‘Tue strike of puddlers, shinglers, &c., against a reduction of 
wages at the Atlas and Cyclops works is now at an end. The men 

the offer of their employers, Messrs. John Brown and 
Go. [ited ad Meare. Charles Gammel and Co. (Limited), 


engine cranks, locomotive wheels, boiler plates, &c., man’ 
from it ae in, great demand. Oh eo cdeetn hie d teem: 
Camméll 


ry 
z 
5 
B 
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es in an advanced state. The houses engaged in the 
of railway material have plenty of orders on hand 
for tires, axles, buffers, springs, &c., and there is an increased 
demand for steel points and rails. There are very few orders for 
armour plates and very little is being done in them in consequence 
of the uncertainty which at present prevails as to the nature of 
the navy estimates which will be introduced in the coming session. 
There is a demand for machine and wpe Rees 2 and the 
men are fully —— Power looms for mills and factories are 
in great demand on both home and foreign account, and there is a 
large weekly out-put at the various works in them. There 
is a fair ave trade in bars, sheets, girders, roofs, hoops, and 
/ plates at the works of Messrs. Dawes at Milton and % 

the puddlers, &c., are well employed. Makers of cold blast 
iron for heavy plates are doing a brisk trade chiefly for exporta- 
tion. The stove-grate and air-stove trade is very buoyant, and a 

business is beingdone in them. The Wortley works are doing 
an increased trade in bar iron. At the Chapelton ironworks the 
men are fully employed, and large orders are in hand for gas and 
water pipes. Trade remains languid at the large ironworks in the 
Rotherham district, and there is a general complaint of want of 
orders, Pig iron is in good demand, but as heavy stocks ,were 
manufactured during the summer months, the men in some 
instances are only ially employed. A few wagons of No. 3 pig 
have been received in South Yorkshire this week from Barrow an 
Middlesborough. Makers of pig iron experience + difficulty in 
obtaining a supply of ironstone, and although the ironstone pits 
are in fu vale the supply falls far short of the demand, and, 
consequently, purchasers are under the necessity of buying largely 
from other Uetricts where the ore is more plentiful and the facili- 
ties for raising it greater. The Worsbro’ Iron and Coal Company 
are about to put down additional machinery at their pits at 
Rockley, so as to enable them to raise a larger quantity of ore for 
their own ironworks than they hitherto have done. 

The trade at Sheffield is very dull, and at present there are no 

rospects of improvement. The demand for files is brisk and is 
ikely to continue so for some time tocome. The finer descrip- 
tions of saws are in demand, but the common qualities are very 
flat. There is also a depression in the demand for edge tools and 
the sheep-shear trade is only moderately active. There is a brisk 
trade in the finer qualities of spring cutlery, but for the three- 
blade knife there are few inquiries; table cutlery is in moderate 
request, but the plated and Britannia metal trade is very flat. 

The coal trade was never known to be better than at present, 
and for every description there is a good demand, more par- 
ticularly for ‘Kenschalll coal, in consequence of the cold weather 
having now fairly set in. The Manchester, Sheffield, and Lincoln- 
shire Railway eee ay are taking a heavy tonnage of “‘ softs” 
to Hull and Grimsby, for exportation to the north of Europe and 
Holland, but this cannot now continue much longer, as the Baltic 
ports will soon be closed. The tonnage to London and the south 
is fully up tothe average, as also for Peterborough. The Great 
Northern are taking a large quantity of house coal to King’s Cross, 
London. The e by canal to Keadby and Goole is also very 
brisk, and on every hand there is a good inquiry for “‘ nuts” and 
“* hards.” Many of the masters in Lancashire having adopted the 
short-time movement in their cotton manufactories, the demand 
for slack and smudge, for coke making and engine fuel, is not so 
active, and the tonnage has fallen off to a considerable extent. 

The miners, &c., of the Thorncliffe, Chapeltown, Westwood, 
and Tankersley collieries on Monday last invited their employers 
to supper in a marquee near the White Hart Inn, High Green, in 
commemoration of the settl t of the dispute between them 
(which occurred a month or two ago, after a strike of nine months’ 
duration); Mr. T. Normansell, secretary to the South Yorkshire 
Miners’ Association, and Mr. Plimsoll, of Sheffield, were also pre- 
sent. Mr. J. Chambers was called to the chair, and addressed 
the compan: a. and said that they would let bygones be 

gones, ao f that he would do eve ing in his power to make 
them comfortable, and he ho the men would do the same, 
Mr. Normansell moved, and Mr. Plimsoll seconded, a resolution 
which expressed a hope that a better feeling would in future exist 
with the Thorncliffe Company than had ever yet done. Mr. A. 
Chambers also addressed the meeting, and read a letter from Mr. 
Beecher, the manager at the works, who was unable to attend. 

The Oakerthorpe Coal and Ironworks, near Derby, with the 
lease of minerals from his Grace the Duke of Devonshire and 
R. C. Strelley, Esq., are advertised for sale. The minerals leased 
are the Whetstone Rake ironstone, Brown Rake, and the Black 
Rake ironstone coal, 1ft. 8in. thick; bright or house coal, 3ft. 6in. ; 
Bolton hard, 4ft. 3in. ; Orchard Rake ironstone furnace coal, for 
making s , and house coal, 4ft.; Three-quarter ironstone, 
lft. 8in.; and Black Shale ironstone. There are several collieries, 
hot-blast furnaces, large engines, boilers, trucks, weighing ma- 
chines, and branch lines connecting the works with the Midland 
Railway, containing upwards of 456 tons of rails, besides chairs, &c. 

The coke trade continues active, although the flatness in the iron 
trade has affected it a little. There is a good demand from the 
North Lincolnshire, Frodingham, and Trent furnaces, where trade 
is very brisk at present. The extensive range of ovens at 
Worsbro’ Dale, on the South Yorkshire Railway, numbering 
upwards of fifty, are in full work, and a great quantity of coke is 
being turned out, a good quantity of which goes to Southampton. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent. ) 

THE Iron TRADE: Slight i in the American Demand : 
Home Inquiry stili Quiet : No Improvement in Prices—-Pi1a Iron : 
Slight Request : Better Demand for Certain Descriptions : Low 
Prices—THE SUSPENSION OF MR. JOHN JONES, OF THE BIRCHILLS: 
Meetings of Creditors: Unsatisfactory and Complicated Condi- 
tion of the Estate—THE AMALGAMATION SCHEME AMONGST THE 
IRONWORKERS: Division of the Districts: The Brierley Hill 
Executive and their Future Course—Coau: Improving—THE 
New Couirery Cope ror SouTH STaFFoRDSHIRE: Meeting of 
Mine Agents—Harpwakks : ssed: Large Failure in 
Australia—SMOKE PROSECUTIONS IN BIRMINGHAM: Important 
Testimony of an Ironmaster—Tue Bankruptcy or Mr. H. W. 
CRESSWELL: Proceedings in Court: A Model Estate: A New 
Way to Pay Old Debts—Boirer ExPLosion at TaMwoRTH— 
IMPORTANT ALTERATIONS BY THE RAILWAY AND CANAL CoM- 
PANIES. 

THERE are instances in which a few ironmasters in South Stafford- 
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object being to acquire all the estate, each creditor to exchange 
his debt for a certificate of fully shares of an equivalent 
amount, which would be saleable. directors of the company 
would have full power to realise the estate by selling, leasing, 
redeeming incumbrances, or in any other way that circumstances 
may render expedient. It was resolved to recommend this scheme 
to the ing of the g 1 body of creditors in Birmingham on 
the following day. On Tuesday a general yp ees creditors 
eld in Birmingham. After a very full ion of the 
various methods proj for realising and winding-up the 
estates, it was d to adjourn the meeting until the 1 of 
next month, and that, in the meantime, an executive committee 
was appointed to confer with the inspectors, and authorised to 
negociate for the sale of the estates, works, collieries, &c., and 
also to consider an offer made by Mr. Jones for the purchase of 
the works and the like. i the names mentioned last 
week the only unsecured itors were Messrs, Alexander 
Cunliffe and Co., to whom the bankrupt owed nearly £16,000. 
The other leading seventeen creditors were secured by mo 
upon Mr. Jones’s landed and works in Shropshire, 
Staffordshire, and South upon much of which, however, 
there were entails of other ilities. The property at the time 
of the bankruptcy was assigned to representatives of Messrs. 
Overend, Gurney, and Co., and of two of the banks in this part of 
the country; and the meeting arose out of complaints that had 
been made against the tardy action of the inspectors. The chief 
property which was unentailed and that was not fully mortgaged 
was the Birchills estate, consisting of very many acres of mineral 
land, with blast furnaces and new mills and forges. The inspectors 
explained that they had been stopped at every step by 
financial derangements, and that upon the very day when a joint- 
stock company was to have been formed to purchase the Birchills 
the Birmingham Bank failed. 

The men in this district continue divided upon the question of 
am ation. Thedeputationsof districts favourable to the Brierly 
Hill Union have met, and we are assured that excepting by six 
districts the amalgamation is not now heartily supported in 
South Staffordshire. Subject to the votes of the districts, the 
friends of the Brierly Hill Union have resolved that it shall be 
henceforth worked in lodges. 

Coal is improving. 

The mine agents of South Staffordshire and East Worcestershi 
who have formed an association, held a num:rously attend 
meeiing at Dudley, on Monday evening last, fur the purpose of 
considering the alterations in the newly proposed code of colliery 
rules for the district. The extensive ane are by the 
local government inspector were fully discussed, e objections 
pat ve were agreed to be laid before Mr. Baker and the trade pre- 
viously to their general adoption throughout the district. A com- 
mittee was formed to draw up articles and rules of association, uw 
which periodical meetings are to be held for the discussion of 
matters relating to the interests of the assembly. 

The an es by the last A ian mail, of the 
failure of the great house of Levi, at Adelaide, with liabilities 
exceeding £300,000, has had a prejudicial effect on the hard- 
ware trades of this district. 4 -- yam ALY X 
largest that has ever taken place in th Australia, and its 
effects cannot at present be y estimated. By the same mail 
several tolerably good orders, chiefly for builders’ hardware and 
<> kesiowe bc aot buen’ 0 in Birming aaboned 
or ware is a » in an 
Wolverhampton, there is plenty of unemployed labour. ugh- 
out the district very little change has taken place during the week. 

More smoke prosecutions in Birmingham. Last week Mr. John 
Cooper, of Alcester Lanes End, was fined 1s. and costs for 
= mtly using a furnace, so as not to consume the smoke. The 
defendant admitted that the smoke might be consumed, but the 
metal would be injured. A case was granted, in order that it 
might be ascertained whether, under the circumstances, the defen- 


dant was liable to a penalty. 
The same subject was brought before the notice of the Bilston 
i ednesday last. The chairman, Mr. 





Township Commissioners on 


George leading proprietor of large works in Bilston and 
North Wales, spake—and his remarks are well worth giving—as 
follows :—‘* With reference to heating furnaces and the making of 


iron I do not hesitate to say that it is impossible, for there are 
certain chemical combinations which require a current of air to 
pass through the furnaces, and if the air should be shut out it 
would entirely do away with the effect of those combinations 
7 the iron during its molten state. There are certain classes 
of iron and puddled steel in the manufacture of which we want 
to confine every bit of carbon and oxygen at one instant, yet must 
throw them out again the next. If we were compelled to consume 
all the smoke it would be impossible to on the manufacture 
of iron with the completeness that is now possible. At our works 
in North Wales we have assisted the process by putting perforated 
bricks into the neck of the furnace, by which a certain amount of 
air is introduced into the furnace; but the operation of combustion 
is age only slightly assisted.’ 
‘ - & 2 ———  opeaten, Ete Sete, one =e for 
is last examination and di in the Birmingham tey 
Court on Saturday last. His alunos sheet was as idiows 
Debts unsecured, £8,683; secured, £32,800; bills discounted, 
£11,121; accommodation bills, nil; to be paid in full, £56; and 
other ae £1,980; making a total of 54,641. On the other 
side were bad debts, £32,200; and assets in the shape of property 
— up to creditors and assignees, £31,725; which, su tracted 
rom his liabilities, left a deficiency of £22,916. The bankru 
was examined by Mr. Griffin, on behalf of the official assignee. He 
stated that he had never been solvent since the bank made him 
responsible for the debts of E. Cresswell and Sons, which were 
£50,000 or better. The Rhos Hall estate was or him on con- 
i ing all the debts of the firm of E. Cresswell and 
Sons. His liabilities on their bills ited to bet £30,000 
and £40,000. He offered a composition of 1s. in the pound in 
May last, but was ere through his uncle suing him 
for an annuity. Part of his ~ yp Ae £22,916 was occasioned 
by the s of the Rhos Hall ne Aaa we Mr. J. 
Lister O’Byrne, M.P., of William-street, ion, was 
amongst those associated with in the formation of the com- 
, and was to receive £5,000, part of which was paid him in 
cash. Re-examined by Mr. Smith, the bankrupt stated that 
his uncle and father carried on business as iron and coalmasters 











shire are better off for orders than they were last week. The im- j 


since 1830, employing altogether about 1,000 men; and up to 1859, 





Bank, who held a mortgage of £16,000 on the properties. He did 
not i be ened aan then an eo hie ae vate account. 
He formed the com » and was to receive it as the 


t ley and Westbromwich as 
additional security for the mortgage of £16,000. In all he 
away £67,510. we en ogeats 000 worth of shares q on 
the market, but failed to thought because of the failure 
of Overend, Gurney, and Co. If they had been quoted he would 
have received £15,000 or £20,000. He was e a manager of 
the company, which, if it had gone on and paid 10 per cent., would 
have brought him an income of £5,000 or £6,000, apart from the 
debentures. His salary as manager was £500 per annum, exclusive 
of profit to be made. The Tipton Works and colliery had up to 
that time been very lucrative concerns. His father was at the 
works until December, after which date he was sole manager, 
and, as he was not  ! well provided with funds, he had to raise 
money to carry on 
£11,000 had to be p a to the original vendors of the Rhos Hall 
property (Messrs. Jones, of Ruabon), and a Mr. Heeley agreed to 
advance some £4,000 by bills for the purpose, by which he was to 
be secured by a second mo on the Rhos Hall estate. He 
gave the bills, upon which the k advanced money, and so en- 
abled him to meet the payment. They tried all they could, but 
could not get money to work Rhos Hall and Tipton as well. If 
the company had succeeded, they would now owe him £30,000, 
At the time he took to the Rhos estate it was worth £83,000. 
E. Creswell and Son offered a composition of 5s. in the pound in 
1859 ; but they were in a ed prosperous condition up to 1852, 
when John Attwood died. ey cominenced without capital in 
1859, so heshouldsay that'when he tookto the firm he took to 000 
worth of liabilities, in disch of which he Fn away everything 
he received from the Rhos Hall Company. He did not think there 
was now owing more £1,500 of those of their debts he had 
guaranteed to Pay There was from the first a very ex- 
pectation of the Rhos Hall ——— = success, The sum 
actually paid for shares was £18,000. The bankrupt was ulti-“ 
mately ordered to file a cash account showing what he had received 
for the £60,000 worth of shares in the Rhos Hall Company, and 
the mode of its application; an account of certain bill and accommo- 
dation transactions, showing the amount received and the mode of 
its disposal; a ap een nee of the different persons with whom 
he had had such transactions; a statement of his affairs at the date 
of his ———— deed of 1s. in the pound; with an account of to 
whom such compensation was paid; a copy of the deed; an account 
of the jewellery in his possessicn at the time of his marriage, and 
that acquired subsequently; and also a further account of the 
transactions upon which he was examined on Saturday. 

A boiler exploded at the Alder Mills, Tamworth, oe to 
Mr. Briggs, on Tuesday morning, ing iderable d 
but, fortunately, personally injuring no person, “although the 
escapes were narrow. At the time we write fuller particulars of 
the accident have not reached us; but the amount of damage 
done is considerable, 

The railway and canal companies of the West Midland district 
have announced some important alterations. The less interesting _ 
of these is that in which it is intimated that they will discontinue 
to distribute ‘‘ Christmas boxes ”--a matter for grumbling on the 
part of many clerks and warehousemen. After the first of January 
next they will neither collect nor receive goods after 7.30 p.m.; 
and from the same date a revised list of the allowances previously 
made to the public for the working of railway sidings, ot or 
cartage, to or from their stations, basins, and w ‘es, will come 
into operation. Whether those alterations are in favour of the 
or or not is not stated, but our conviction is that they will 
not be in favour of the trading public. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 


THE [RON TRADE : Continued Quietness : Disinclination to Stocking : 
Ebbw Vale, Plymouth, Dowlais, Cyfarthfa, and Blaenavon Works: 
Fresh Railway Schemes : The American Demand Maintained : 
Supplies to the Southern States : The Continental Inquiry.—Tin 
PLates. — THE Stream AND House Coat Trapes. THE 
Ontuiwyn Iron CompaNy.—THE TILLERY CoLLizRY ComPANY 
(LimireD).—NEW MANUFACTURE AT SWANSEA. SWANSEA IRON 
AND TIN-PLATE WorKS. —THE CONSOLIDATION OF WELSH Rat. 
ways: Details of the Contemplated Amalg te 


In the Welsh iron trade the general demand is of a very quiet 
character, and although some of the larger establishments are very 
fairly employed, the continued depression is poe ae | to be 
seriously felt at many of the works, and it is a question of serious 
moment to the majority of makers how ~~ are to keep their 
mills and furnaces going. There is no prospect of an early resumption 
of the usual activity, hence they have no heart to go on stocking. A 
mistake occurs in last week’s report. It says ‘‘ although the require- 
ments for our iron ore is great, andin many cases pressing,’ it should 
have been “‘although the requirements for iron are so great,” &e. 
Indeed almost the only hopeful feeling in connection with the h ome 
trade is the fact that ironis known tu be largely required, and that 
buyers will be necessitated sooner or ee to enter the eine es in 
order to carry out engagements w: are at present t 
back through the prevailir.g unpropitious influences with which AT 
branches of industry are afflicted. At Ebbw Vale, the works are 
very well employed, and the directors, in order to reduce the value 
of the shares and bring to a closer approximation the paid-up and 
nominal value, have given the necessary notices of their intention 
of applying to Parliament for a special Act to reduce their nominal 
capital and the denomination uf their shares. It is stated that at 
the Plymouth Works, in consequence of some difference of opinion 
between the proprietors, that operations are almost at a stand-still, 
but it is understood that this state of things will be only tempo- 
rary. At Dowlais, the late differences as to the system of medical 

pointments and other matters have been amicably settled, and 
the works are going on ees ae the works at Cyfarthfa 
are moderately employed. It is satisfactory to state that at 
the extensive works at Blaenhavon the av yield of the six fur- 
naces for the last five weeks has been pote ma + ly above 700 tons per 
week. The usual parliamentary notices for new railway projects 
for this district are confined to two—a renewed ap by the 
Sirhowy Railway Company for powers to construct an n- 
dent Tne from Nine Mile Point to Newport, and thus a the 
present running over the Monmouthshire Railwey, which will be 
strenuously = by the latter company; the second notice 
refers to a scheme promoted by Messrs. Liddell and Ward for 
erecting >. known as ay nee a A 
Severn, near Lydney. e past fortnig e ex! e 
in iron has been ew cay retuned by the continuous westerly wind, 
and several vessels laden with railway iron for the United States 
and other foreign markets have been lying wind-bound, whilst the 
arrivals have been but few. Happily the wind has changed to a 
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There is, oh 
demand, and in the ret 
there is no alteration t. ¥ 
quotations aré in favour of, buyers. 


| prices have slackened a 


There is less inquiry for tin step, 
little ; still the works are, sing kebt™ employed. 


The foreign and home demand for steam coal keeps up, and 
future prospects are good. Since last Friday, a large quantity of 
Welsh steam has been shipped, independently of that sent by rail, 
on inland account. The cold weather has had a favourable effect 
upon the demand for house coal, and coasting merchants are com- 
pleting the laying in of winter stocks in earnest. 

A petition has been presented by the secretary of the Onllwyn 
Iron and Coal Company, to wind-up the concern. The petitioner 
is a creditor for arrears of salary and money paid on, account of the 
company, and he had obtained judgment, The company, for whom 
Mr. Lindley appeared, asked that the petition might stand over 
on the ground that anew company was being formed to buy the 
old company’s works and property, and that if an order to wind- 
up was niade, the contemplated arrangement could not be carried 
out. The Master of the Rolls considered the petitioner entitled to 
an order, but suspended ‘action upon it in order that a transfer to 
the new company might, if ible, be effected. > 

The creditors of the Tillery Colliery Company (Limited) have 
held a meeting, at which.a statement showing, the liabilities and 
assets was produced. The liabilities were stated to amount to 
£4,000, and the assets to consist of good debts and cash in hand 
£1,000, doubtful debts about £500. The shares are £15 each, upon 
which £12 10s. has been paid, and it is considered that. by making 
a call of £2 10s, per share a sufficient amount would be raised, with 
the assets, to pay the creditors about 10s. in the pound. 

Messrs. Vivian and Sons are adding works for the manufacture 
of superphosphate of lime to their already colossal copper smelting 
works and Yelling mills at Swansea. The building is not yet com- 
pleted, but operations will be commenced as soon as possible under 
the management of Mr. Taylor, a gentleman of considerable ability 
in the department which he is engaged to superintend, 

Mr. J. J. Jenkins, the managing proprietor of the Beaufort Tin 
Works, has penently become connected with the Swansea Iron and 
Tin-plate Works, for many years successfully carried on 5 Saag 
Thomas Boundy, and subsequently by Messrs, Boundy and Voss. 
Both works are now under the able management of Mr, Jenkins, 


and are the property of one proprietary. 

The scheme Nor the sGagtidation of Welsh railways is making 
satisfactory progress, and the necessary parliamentary notices have 
been given for the amalgamation of the following :—Brecon and 
Llandovery, 12 miles ; Brecon and Merthyr, 87 miles ; Beddgelert, 9 
miles ; Bishops’ Castle, 18 miles; Buckley, 9 miles; Cambrian, 192 
miles; Corris,15 miles; Denbigh, Ruthin, and Corwen, 19 miles; Hoy- 
lake, 8 miles ; Kington and Cardisley, 8 miles; Aanelly, 80 miles; 
Mid‘Wales, 52 miles; Mold and Denbigh, 18 miles; Nantlle and 
Carmarthenshire, 21 miles; Neath and Brecon, 45 miles; Pottery, 
Shrewsbury, and North Wales, 37 miles; Swansea Vale and Neath 
and Brecon Junction, 8 miles; Swansea Vale, 20 miles; Wrexham, 
Mold, and Connah’s Quay, 5 miles—-total mileage, 712. It is 
also in contemplation to add the Central Wales, the Central Wales 
Extension, the Manchester and Milford, the Carmarthen and Car- 
digan, and the Pembroke and Tenby; and the amalgamated system 
will then be about 850 miles long. Several of the lines are not 
yet opened, and the mileage given is the length when completed. 





SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

THe GLascow Pic IRoN MARKET-—MANUFACTURED IRON—THE 
Coan TRADE—LAUNCH OF THE LE CoLON— CONTRACT OF 
STEAMERS BY Messrs. RoBERT DUNCAN AND Co.—-LENGTHENING 
OF THE City OF LONDON STEAMSHIP—STEAM TRACTION ENGINE 
IN THE NORTH OF ScOTLAND—MEETING OF THE NORTH BRITISH 
RAILWAY COMPANY IN EDINBURGH—MEETING OF THE GLASGOW 
ARCHITECTURAL SOCIETY—IMPROVEMENT OF THE SHIPBUILDING 
TRADE IN DUMBARTON. 


THE pig iron market continues languid, and prices are slightly 
lower than last week. To-day (Wednesday) ate lots were sold 
at 53s. 6d. to 53s. 44d. cash, with sellers over at the lowest. 
Quotations are as follow:—Pig iron, Mixed Nos. Warrants, 
53s, 3d: to 53s. 44d.; No. 1, G.M.B., 54s, 6d. to 54s. 9d.; No. 3, 
52s, 6d. to 52s. 9d.; Gartsherrie, No. 1, 66s.; Coltness, No. 1, 63s.; 
Glengarnock (at ‘Ardrossan) No. 1, 61s. 

The shipments of the week are considerably above those of the 
corresponding week of last year. 

There is no new feature to remark in the manufactured iron 
market here; dulness is the prevailing characteristic. Some of the 
works are able to report almost full employment, but the majority 
are not in this position, many of them doing little more than four 
days a-weck. In merchant bars the demand is not so much below 
the average, but in plates and shipbuilding iron there is a market 
short-coming within the last few days. We hear of contracts for 
two or three small vessels on the Clyde, but almost every one of 
the shipbuilders are open to undertake contracts, being all nearly 
through with the work on hand. We quote as current prices the 
following :—First common bars, £8; second do., £7 7s. Gd. to 
£7,12s. Gd. ; nail rods, £8 5s. ; angle iron, £7 i7s. 6d. to £9; plates, 
£8 17s. 6d. to £10 per ton, less usual discount. 

In coals the trade has been rather dull during the past week, and 
sales have been made at somewhat lower rates for home use and for 
angers The following quotations are in some instances slightly 
reduced :— Coals, main and common hard for shipping, per ton of 
20cwt., laid down, 7s, 6d.to 8s. 6d. ; best splint, do., 9s. to 9s. 6d. ; 
Wishaw household, for shipping, 8s. 6d, to 9s. 6d. ; dross, laid 
down, 5s. 6d. to 8s. ; household, best quality delivered, per wagon 
of 24ewt., 10s, 6d. to ids. ; second qualities per do., 9s. to 12s. 6d. ; 
steamboat, per do., 10s. 6d. to 12s. 6d. 

Yesterday, at noon, there was launched from the building yard 
of Messrs. Dobie and Co,, Govan, an iron screw-steamer, of 600 
tons bm. She was gracefully christened ‘‘ Le Colon” by Mrs. 
Dobie, wife of the builder, after which she moved swiftly into 
the river, and was'immediately thereafter towed to Port Glasgow, 
where she will be supplied with engines of 90-horse power, by 
Messrs. Blackwood and Gordon. ‘‘Le Colon” was ordered 
through the medium of Messrs. Robinson’s and Marjoribanks, 
Glasgow, on account of Mons. Felix Touache, the director of Le 
Compagnie Anonyme de Navigation Mixte de Marseilles. It is 
the more interesting to the shipbuilding trade, on the Clyde, that 
this steamer is the first of the large fleet of steamers the ubove 
company possess which they have contracted to be built out of 
France, which is a good augury for the Clyde... Messrs. Debie and 
Co, have at present on hand three iron sailing barques, of 540 
tons each, all of same model—one for Messrs. Hargrove, Ferguson 
and Co., Liverpool ; one for Messrs. Daward, Dickson and Co., 
Liverpool ; and the other for Messrs. D. and J. Sprot, of Kirk- 
cudbright— being the sixth vessel of the same model. They have 
slsoon hand a barque ef 440 tons for Captain Alex. Rae, of Dal- 
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to Aberdeen. 

‘ore the Parliamentary committee which sat om the bill 
carriage of timber was not so dear between Canada and Aberdeen, 
as between Braemar and that city.; The line now running to 
Ballater still leaves about fifteen to be traversed by road 
between these places, at least formation of the tramway, 
for the construction of which power was given. As timber felling 
is to be rapidly p’ with, it has been resolved to try whether 
a traction engine can be used with safety and advantage on the 


| turnpike. The engine will be the best of the kind manufactured, 


and will be provided with wheels of such breath that the road is 
more likely to be benefitted than injured by itsrunning. Prepara- 
tion is being made for it at some places, by widening the roadway 
and strengthening the bridges where necessary. 

At a meeting of the North British Railway Company in Edin- 
burgh, on Wednesday last, the first steps were taken in the paths of 
financial and administrative reform, leading to the result of once 
moreestablishing confidence in the stability of the concern, and in the 
elasticity of its resources under careful and economical management, 
The shareholders have looked fully and fairly at the difficulties of 
their position, and manfully resolved to face and overcome them 
in an open and straightforward way, which will do much to re- 
store the lost prestige of the company. First of all, the plain 
spoken report of the. committee of investigation was adopted in 
its gatineta; the resignation of Mr. Hodgson, who intimated his in- 
ability to be present, owing to illness, in a. modest and ing 
letter, was accepted by unanimous consent; and the directorate was 
thoroughly remode only fourof the former board being retained 
in office. The tone of the meeting throughout was hopeful, and not 
ame so bitter as had been. anticipated from the philippics 

unched of late at the fallen chairman. Altogether, there is no 
They have been 





reason to despair of the future of the company. 
taught by sharp experience that economy is necessary; and the 
practice of that notable expedient for filling the exchequer is all 
that is required to enable the directors in a few years to declare, 
from porate balance-sheets, equal, if not larger dividends than 
the shareholders have hitherto enj 

At a meeting of the new board of directors of the North British 
Railway Company, held yesterday, John Beaumont, Esq., of 
Ravensknowle, Huddersfield, was elected chairman of the com- 

any. Mr. Beaumont, who has been for a good many years a 
irector, stated that he believed he was the largest shareholder in 
the undertaking. The vice-chairman has not yet been elected. 

The Glasgow Architectural Society met last evening, within 
their rooms, 138, Bath-street; Campbell Douglass, Esq., one of 
the vice-presidents, occupied the chair. A highly interesting and 
instructive communication was read by Daniel Cottier, Esq., sub- 
ject, ‘‘ Remarks on Colour and the Cathedral Windows.” The 
reading of the communication was followed by an animated dis- 
cussion, after which Mr. Cottier replied.. The chairman moved a 
vote of thanks to the essayist. Some business was transacted, and 
the meeting separated. 

We are glad to be able to state that the shipbuilding and en- 
gineering trades, as carried on in Glasgow, and which have been in 
a depressed state for some time past, have recently begun to ex- 
hibit ssi of improvement. Within the last week or two some 
hundreds of additional workmen have been taken on in the 
establishments of Messrs. Wm. Denny and Brothers, shipbuilders, 
and Messrs, Denny aud Co., engineers. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 


THE PROPOSED TUNNEL UNDER THE MERSEY, &C.--MANCHESTER 
CORPORATION WATERWORKS — MANCHESTER ASSOCIATION FOR 
THE PREVENTION OF STEAM BoILeR ExpPLosions — GRIMSBY 
Docks—MIDLAND RattwayY: The Proposed Extension to Carlisle 
—NortH-EasteRN District: Mew Parliamentary Projects: 
State of Trade on Tyneside: Memorial to the late Mr. Nicholas 
Wood, &c.—PUBLIC WoRKS IN THE Eastern District. 


Ir appears that the Midland, Great Northern, and Manchester, 
Sheffield, and Lincolnshire Kailway Companies will not proceed 
this year with their sceme for the construction of a tunnel under 
the Mersey as well as an underground line along the docks from 
Sefton-street to Bay e 

The Manchester“Uorporation proposes to extend its waterworks, 
and the limits of its water supply. It will also seek powers next 
session for the construction of a new street in “Ardwick. 

Annexed is an extract from the last monthly report of Mr. L. 
E. Fletcher, chief engineer of the Manchester Association for the 
Prevention of Steain Boiler Explosions, :—‘‘ During the last month 
473 engines have been examined and 631 boilers, as well as two of 
the latter tested by hydraulic pressure. Of the boiler examinations 
506 have been external, 5 internal, and 120 entire. In the boilers 
examined 114 defects have been discovered, 5 of these being danger- 
ous, thus:— Furnaces out of shape, 4; fractures, 5; blistered plates, 
2, one dangerous; internal corrosion, 12; external corrosion, 16, two 
dangerous ; internal grooving, 2; external grooving, 1 ; feed ap- 
paratus out of order, 1; water guages ditto, 17 ; blow-out apparatus 
ditto, 13, two dangerous; safety valves ditto, 5; pressure guages ditto, 
4; without feed back pressure valves, 32. The importance of 
strengthening the manholes of boilers with mouthpieces is shown 
by the fact that nine explosions, by which fourteen persons have 
been killed and six others injured, have recently occurred to 

ilers in which this precaution has been omitted. In each of 
these explosions the primary rent has started from the manhole, 
and although in some eases the pressure of the steam has been 
considerably higher than it should have been, so that the ex- 
plosions have been partly attributable to excessive pressure, yet 
they have been materially promoted by the weakening effect of 
the unguarded manholes.” 

Works have been commenced for the extension of the fish dock 
at Grimsby; the dock, when the enlargement is completed, will be 
ware i in Forse a » 

The Midland Railway Com are preparing to carry out their 
Scotch extension from Settle, on ng Lith North-Western, to 
Carlisle. Preparations are being made at Gearstones, the heaviest 
part of the line, where a tunnel through the hills of the north- 
western part of Yorkshire of nearly a mile in length will be necessary. 
At Carlisle, the Midland system will probably effect a union with 
the Glasgow and South-Western Railway. 

In the North-Eastern district, an Act will be applied for 
for the incorporation of a com for the construction of a rail- 
way between Heddon-on-the. Wall and Ryton. The River Tyne 
Commissioners will apply for powers to raise further sums of money 
to carry out short connecting lines to the Blyth and Tyne, the 
North-Eastern, and the Cramlington Railways, &c. The incorpora- 
tion is proposed of a Newcastle-upon-Tyne High Level Hoist 








Company. The Newcastle and Gateshead Gas Company will seek 
| powers to raise additional share and loan capital to extend its 
| limits of supply, &c, The directors of the Northumberland Central 


Sarr ea ap aarp 


London,-" 
forenoon. has come round to be lengthened | 
Sri ced aintpo wollnanew ences ted belek. 


the cost of sending timber from the Invercauld and other |: 





ers have 
mastery in the parapets 
n . 
tper of their own. ‘Trade pros- 


to 
effected in the Tyne 
: amount 


Seve eae 
are about to start a 
be ere 4 tions received for a proposed memorial to the late 
ood, mining engi now amount to about £1,550, 
‘ecniteneed Mining Repintare ond be cavallstle for all olenaee 
: ini i ; to be available for all c 
; Under the mt of the council of 


ct waters,. piers, landing-places, and 
graving-docks; to alter and extend the application of rev 
capital, and sinking funds accounts ; to alter quays, w! an 
ing places, &c. They also propose to construct and maintain 
“5 baraeserv landing-places on the banks of the river. “Spoor 
t is to a @ company to construct an n- 
tain waterworks for Peterborough. The Great Grimsby Gas 
Company proposes to increase its powers of supply. It is pro- 
ee to incorporate a company for the construction of a railway 
rom the Manton station of the Midland system to Uppingham. It 
is proposed to a a company for the construction of a 
line from the Great Eastern system at Ely to Soham. 

The Saffron Walden Railway Company proposes to seek powers 
to increase its capital. Application is to be made next session for 
_—_ to incorporate » company for making lines in Essex, from 

ttendon through Rayleigh and Rochford to Southend, the 

Thames, and Shoebury. ‘The Midland Railway Company pro- 

poses to extend its powers in a variety of ways, and to makea 

number of short lines, for the convenience of working ; the com- 

pany also proposes to acquire land and houses at West Ham, 
X. 








PRICES CURRENT OF METALS. 












1866. 1865. 

CopPeR—British—cake andtile,| £ s. d. £38 d\|2 8. dad £ 8. d, 
PET TON cocececaserecece| SL O 0.. 86 O O/116 O O.. 0648 
Best ecccccccscccccee | 84 O O., 89 0 0/119 0 0. 0 OO 
Bhéet .cccccccccccccccccccee | 86 8 0. Ot O O}121 0 0... OO O 
Bottoms... ceccccccsccccsseee| 91 O 0... 96 O O126 0 0.. 0 0 0 
Australian, per ton.......0+. | 84 0 0.. 90.0 0/109 0 0..112 0 0 
North American .....eseee0e| 9 0 0.. 0 9 0/109 0 0..111 0 @ 
Spanish Cake ..-cccsecees 78 0 0.. 0 O O/194 QO 0..106 0 0 
Slab. for prod. 96 per cent. ..| 7410 0.. 0 9 0| 96 0 0.. 0 0 @ 
YELLOW METAL, perlb. . 00 7 0 0 8} 0 O 9 O 10} 

TRON, Pig in 8 |, ton 2 13 43 cash 217 9 cash. 
Bar, Welsh, in 700.. 710 0) 7145 0.000 
Wales.. 600. 65 0) 700.76 @ 
| 8 5 0. 8 7 6} 819 @, 00 0 
Rail, in Wales ....+++ eens Laie @ 8 8 Te mace 2 .o 
Sheets, single in London ....| 1010 0.. 0 0 0/1015 0., 0 0 9 
Hoops, first quality...ccecese 9100 0.0900,/10 00. 000 
Nailrods:....... étécccoccess | OE Ge CVT Ch’ G6 6 
wed: PTITTTI Ti TTT itt eee | 1010 0.. 0 O O} 1 5 O.. 12 0 0 
LEAD, Pig, Foreign, per ton....| 1910 0.. 0 0 0) 20 0 0..20 5 0 
1 W. Biscccccsccccese | 22 10 O.. 22 15 0] 22 0 0.22 5 0 
Other brands sesssescceee 20 5 0., 2010 0] 2015, 0., 21 5 0 
Sheet, milled ...... at 0 0..21 5 0} 2110 01, 2115 0 
, patent .... 240 °0.. 0 0 0] 23310 0. 0 0 0 
Red or minium 220 0.. 0 0 0} 22 0 0,22 5 0 
White, dry.... st 0 0.. 32 0 0| 27 00... 000 
ground in oil 30 0 0.. 32 0 0] 210 0. 0 0 0 
Litharge, W.B 2415 0.. 25 0 0] 2415 0..25 0 0 
QUICKSILVER, per bot. 618 0. 70 0} 718 4. 8090 
SPELTER, Silesian, per ton 2i 0 0.. 21 2 6] 2110 O., 2115 0 
English sheet ...csccccceeee | 28 0 0.. 0 0 0} 2610 0, 27°0 0 
White zinc, powder..........| 9 0 0.. 0 0 0| 0 0 0., 0 0 @ 
STEEL, Swedish faggot ........| 15 0 0.. 0 0 0 16 00., 0086 
RORicsscccesscpesccccdseces) © @ Gio © OO 1610 O.:0 8 @ 
TIN, Banca, per cWt secececeee| 4 1 0.2. 4 2 0) 417 0. 000 
Straits, fine—cash ..cc.seoee| 4 9 9%. 4 910) 415 0, 416 0 
Prompt 3 months -| 0 0 6.. 0 O OF} 41710, 0 0 0 
English blocks .... 43%. 45 0) 500.000 
Bare .sccccccce 440. 460) 5190, 000 
Refined, in blocks.,...000..| 4 6 0.. 4 8 0} 5 3 0.. 0 00 

TINPLATES, per bx of 225 

iy  sageeeryeet Te eee eee ee 
110 0. 112 6] 110 0. 1il @ 
66. iG £8 4. ta 
117 G.. 118 6) £16 0. 117 © 



























1866. | 1865. 1866. | 1865, 
Per load— 8.2 &|)24 8 £ &. || Perload— £2e24uhLuwt 
pe ee 9 01010]11 013 0 || Yel. pine, per reduced C. | 
Quebec, red pine .. 3 5 41 3 5 415 || Canada, lst quality 17 01910 161019 0 
yellow e.. 215 810) 215 310 fad do. 1 01M 61 OM O 
St. John's N.B,yel.. 0 0 0 0} v O O || Archangel, yellow. 12 013 0 13 10 14 10 
Quebec, oak, 2510 6 0| 5 5 6 O|| St. Petersburg yel,. 1010 111%! 11 013 0 
+ 310 410) 310 410/| Finland ... .... 8 0 9W) 8 61010 
Memel 0000); 00 0 0} 0 ©, 10 50 
elm 310 5 0} 310 5& 0| 9 010 10) 10 o1¢ 
Dantac, oak 310 6 0} 3 0 6 0} hite 8 0 810) 9 91 
ir 2 0 310] 2310 3 10 || Gefie, yellow...... 9 lt 0, 10101119 
Memel, fir 3 0 310] 310 315 /|| Soderhamn ...... 901010 91011 @ 
Riga ...... 303 5) 3 5 810 | Christiania, per C. | 
Swedish .,......5.5218 2 3) 2 9 314) ian by 3'by 9 f 38 022 0:18 0233 0 
Masts, Queb rd.pine 6 0 8 $ 610 $ * | FAS ne 4 epee | 
yl. pine 5 0 6 5 0 Plank, Dat. 
rd. pine 0 0 00) 0 00 0} pero fin ¢ 938 2 #euis 
Lathwcod,Dantaz.fm, 410 510] 710 8 © || Staves, per standard M. | 
‘st. Peter’s 6 10 710] 810 910 || Quebe pipo...... 80 085 0 6 265 0 
Dials, C., 12f. by sft 9in. : ot | puncheon 20 0231 0 18 OW ; 
Quebec, whtspruce 13 10 2110/13 01 Baltic crowa sae 
BiJolnwht spruce 13/015 0|13 014 0 ||. pip. ccs-.. } 2899 200 91700 190 











BristoL SuRVEYORSHIP,—We are pleased to inform our readers 
that the Board of Trade have appointed Mr. Samuel Wilkinson 
Snowdon to be Surveyor for the Bristol district. Mr. Snowdon is 
a practical man, acquainted with iron shipbuilding and engineer- 
ing. The appointment is to be looked on asa good sign. Our 
representations, so often repeated, that a mere wooden shipwright 
is not the proper person to survey a complicated girder like an 
iron hull, have at last had effect. ‘The late explosion on board the 
Talbot has also, no doubt, helped to bring about the change in the 
system. We understand that two more permanent surveyors are 
to be appointed for Ircland, and one more for Scotland. We hope 
the board will be as fortunate in their next selection. 

Capt. CocHRANE’s VERTICAL BuiLER.—Capt. the Hon. Arthur 
A. Cochrane, whose vertical tubed ship’s boiler (known as the 
Dundonald boiler) has been frequently reported on, on Monday com- 
menced a scientific trial with one of his boilers, fitted on board her 
Majesty’s i17-gun steam-sluop Chanticleer, in Woolwich Dock-yard. 
The fuel employed was Welsh coal, and the result of the short test 
appeared to render satisfactory results, similarly to these obtained 
from the same invention now in use on board the iron paddlewheel 
vessel Oberon, Lieut. and Commander Henry Hand, serving on the 
West Coast of Africa. The official report in favour of the working 
of Capt. Cochrane’s boiler in the Oberon is as follows :—‘* The 
combustion chamber is larger than in the common service boiler, 
admitting of air pipe being brought into it from the bilge, where- 
by more perfect combustion is obtained and the smoke is almost 
entirely consumed. Although the heating surface is only 1,746°5 
square feet, compared with 2,031°7 square feet in the common 
service boiler, steam is generated with a saving of about 30 per 
cent. of fuel. The fires were lighted in this boiler for a iod of 
twenty-eight days, during sixteen days of which the were 
banked up, and during the remaining twelve days the boiler was 
being worked at full power, and at the expiration of the time there 
was no material diminution in the power of generating steam. The 
soot is 33 per cent., and the ashes 2 per cent. less than in the 
common service boiler, showing more perfect combustion.” The 
air and gas commingling in the bustion chamber in Monday’s 
trial effected a perfect consumption of the smoke, and, as stated 
by vzerious officers present, it will render the invention highly 
economical and available. 
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LITERATURE. | 

Traité des Causes des Sinistres dane les Usines—Guide Pratique 

du Manufacturier—Preservatifs des Incendies dans les Etablisse- 

ments Endustriels, &c. &c. Par E. Meronrer, Inspecteur 
@ Assurances. Lille: Imprimerie de L. Lefort. 1864. 


A system tending to prevent, or greatly diminish, the 
numerous feos which ccanalt cause such heavy losses to 
insurance companies and the public, must evidently be 


in principle than the best systems for curing fires 
by jocting upen the famen water; steam, end, carbonic 
acid gam sulphurous or ammonia. The fire risks of a 
suber of fairly well-built dwelling-houses are so similar 
that they equalise each other; but the case is very different 
with manufactories—using the term in its widest sense— 
in which the most varied are carried on, and with 
warehouses, too, in which raw and manufactured products of 
all kinds are stored away. The examination of great fires, 
in buildings of this kind, from the point of view of their 
absolute prevention, has undoubtedly been neglected for the 
simpler and more obvious plan of, at least, attempting to 
extinguish them on their first appearance. There can be 
no doubt that the occurrence of every fire could be traced 
back to some defective point in the construction of a build- 
ing; to some detail, defective from want of science in the 
ing or repairs; or to some piece of carelessness either 
on the part of the management of the works or of some 
individual workman. The preventive measures of con- 
struction, arrangement of detail, and of management, may be 
said to vary with almost every different manufactory, and 
they offer an interesting field for thought and science. From 
no one so well as from the inspector of an insurance com- 
pany could be expected a comprehensive examination of 
the different risks of fire of different manufactories. The 
work before us is evidently the result of a lengthened ex- 
perience of this kind; and it is seldom that we have met 
with a book affording so much information in such a small 
compass. In it the author has set down, very plainly and 
perspicuously, a great deal of — advice, which, if it 
could be at once and generally adopted, would no doubt 
diminish insurance premiums, and thereby less seldom 
make the careful pay for the careless, It appears that in 
France more than twenty millions of francs are annually 
paid by the insurance companies, and that a considerable 
portion of this sum goes to damages caused to manufac- 
tories. 

Each particular kind of manufactory has its special 
liability to fire, and there are, of course, special precautions 
applicable to each kind. These particular dangers and the 
means of obviating them are here detailed for cotton 
spinning and weaving factories, and cotton warehouses, 
wool and flax spinning factories, silk manufactories, corn 
mills (driven by water or steam), oil mills, sugar manufac- 
tories and refineries, distilleries, blast f rolling mills, 
engineering works, nail works, foundries, metallurgical 
establishments generally, paper mills, acetic acid manufac- 
tories, cotton, wool, and flax weaving sheds, breweries, glue 
and starch manufactories, match manufactories, works for 
the preparation of nitro-benzoine, tanneries, tallow melting 
works, potteries, and porcelain manufactories, artificial ice 
works, madder works, wash-houses, dye works, with the 
different kinds of drying-rooms, plaster and lime kilns, 

lass works, gas works, artificial fuel manufactories, shale 
Jistilleries, varnish and patent leather factories, American 
leather and oil-cloth and lamp-black works, turpentine, 
tar, and cn Sg ether manufactories, saw mills, cork 
cutting works, tile kilns, and steel pen manufactories. 
Crinoline works are now getting out of date, but this is 
not the case with button manufactories, liquorice and 
chicory manufactories, india-rubber and sulphur works, 
white and red lead works, hat manufactories, chemical 
works, and petroleum refineries. A sound appreciation of 
these varied risks demands a very considerable amount of 
practice, and even of science, on the part of the insurance 
inspectors and agents ; unfortunately, the skill of one in- 
spector is too often nullified by the competition of 
agents of other companies. 

As general laws M. Meunier lays down that :—“1. 
The risks of any manufacture are in proportion to the 

uantity, to the volume of its matters or goods, as also to 

eir facility of combustion and lighting; 2, the size of the 
disaster is in a direct ratio to the communications of the 
buildings between each other, and in an inverse ratio to the 
power and efficacy of the meansof help; 3, the frequency 
of fires is inversely proportional to the cleanliness of the | 
workshops. With respect to the general matter of warm- 
ing, any stove ought to be completely isolated by means of 
brickwork ; the ashes should be removed at once; and any 
wooden surfaces exposed to the radiation protected by iron | 
plate. Besides the economy of fuel, there is a great dimi- | 
nution of risk attending a diminution in the number of 
direct fires and the utilisation of the products of combus- 
tion given off by the different kinds of. furnaces used in 
manufacturing. 

Gas jets ought always to be very carefully placed in | 
order not to be liable to come in contact with any inflam- | 
mable substances which may have to be carried about. A | 
safety lamp should be used for lighting them, so formed 
that, by placing its bottom over the gas jet, the latter | 
encounters a small lighted wick. Each jet should be sepa- 
rately lighted; and a series should never be opened in order 
to light them. A strict system of cleanliness, and of at once | 
poy ae up all waste pieces, is an excellent safeguard; | 
and hand-in-hand with this, is a strict system of watching 
during the night, by a sure man, a non-smoker, and whose 
rounds are checked by tell-tale clocks. On Sundays, three | 
daily inspections ought to be made. A total prohibition | 
of smoking must be maintained in almost every manufac- 
tory; and is absolutely aeuperenlte in flax, cotton, wool, 
* and silk spinning factories, calico printing works, dye works, 

cora and oil mills, distilleries, saw mills, chenteal, lucifer, 
and other works. Some continental manufactories are even 
provided with specially-built ‘smicking-rooms, where the 
men may smoke di meal hours, A most important 
_ measure is the absolute prohibition against bringing in 

any kind of matches, except these which light by strikin 
on the box. A very great number of fires are cause 





simply and purely by the accidental ignition of a lucifer 
match. Very care ought always to be taxen with 
mineral oil for burning; and it ought to be kept in bottles 


of iron plate, closed by a copper-screwed stopper, to be 
replaced ty a tap when the liquid is being poured out. 
Extra care must be exercised when strange workmen are 


making repairs, or layi ipes in the works. Amongst 
the — opuue af saaieelh aos tae due to the neigh- 
hewsboed of other and more dangerous establishments; 
such as tanneries with tanning mills, saw mills, match 
works, warehouses for tar or mineral oils, re- 
fineries. In a similar way, the chimneys of forges and 
foundries are to be shunned. A hand fire-engine ought 
always to be kept in an establishment of some size, and 
stores of water should be placed in different accessible 
parts of the premises. Whenever in a building of several 
storeys there is only one staircase, which is not built of in- 
combustible material, it is useful to fix in the wall, at the 
end opposite to the staircase, an iron ladder, which may be 
of much utility in case of a fire. Of t service, especi- 
ally in case a workman get entangled in the machinery, 
is a signal communicating with the engine-room from 
any part of the works, thus enabling the engine to be 
instantly stopped. Especially in any easily inflammable 
manufacture, the workmen employed ought to be so drilled 
as to know beforehand what to do in case of fire breaking 
out. As regards the use of steam in putting out a fire, 
M. Meunier has the highest possible opinion of its value. 
He has known many works saved from total destruction 
by the opportune rupture of a steam re. He thus 
recommends that every room should be furnished with a 
steam pipe, and with a tap, to be opened. in case of acci- 
dent. A manufactory ought always to be constructed 
with an eye to danger from fire. The safest plan is, where 
that is possible, to build everything on the ground-floor. 
Works on the ground-floor, paved, and with a fire-proof 
roof, offer a minimum of risk, and can be insured at the 
lowest premium. If there is a lack of s the dan- 
gerous portions of the works should be built on the 
ground-floor, and the rest with the fewest storeys pos- 
sible; or these parts should be vaulted, taking care that 
they should merely be pierced for the passage of the 
shafting. 

Turning from the general points of heating, lighting, 
and building, we read that, at any rate within M. Meu- 
nier’s experience, the most common causes of danger of 
fire, connected with steam boilers, are wooden staircases in 
their neighbourhood, and the first and last steps of which 
are too near the grates; sometimes the flooring of a boiler- 
house is carried forward by some planking, which gra- 
dually gets dried and carbonised by the fires, and is at 
last set on fire. Dampers are safest when placed outside 
a boiler-house. . In an engine-house fires are most gene- 
rally produced by wooden planking set on fire by a heated 
bearing, by the spontaneous combustion of the oil rags and 
waste used to clean the iron details; and, in asimilar way, 
when the chamber for the toothed gearing is of wood, it is 
very liable to get on fire through the spontaneous combus- 
tion of the oily waste and rags often improperly left there. 
The flooring of un engine-house ought always to be of in- 
combustible material, and no wood ought to be used in the 
walls of the boiler-house. The French companies gene- 
rally insure against the effects of boiler explosions, but the 
damage to the boiler itself, and its fixings, is not included. 
A company undertakes the heavy risk attending the 
damage which may be caused by a boiler explosion, with- 
out choosing to insure the shell of the boiler itself—a value 
generally much less than that of the surrounding buildings 
or machinery. The principle upon which this is done is 
probably similar to that according to which a company 
sometimes refuses to insure a manufactory attended with 
greater risk than usual for the full amount. In the 
case of any portable engine working on a farm its ashpit 
ought always to contain sufficient water to extinguish the 
cinders as they fall, and the engine ought to be so set to 
the prevailing wind that the cinders are not blown side- 
ways. 

Ragineering workshops are sometimes supposed to be at- 
tended with a comparatively small amount of risk from fire; 
but instances are not wanting in which many important 
works have been destroyed in this way. <A certain amount 
of danger has been found attenditig the storage of coal 
containing sulphur, as it has been found subject to spon- 
taneous ignition from the iron pyrites, in the presence of 
moisture, absorbing oxygen with a development of heat. 
This action may be prevented by placing tubes of wood or 
basket-work, some eighteen inches or so in diameter, 
within the heap, so as to cause a circulation of the air. 
The roofs of — es mills, if of wood, are very liable to be 
carbonised, and afterwards to get on fire, so that a pump 
on wheels should always be kept ready for projecting water 
on the required spot. The reverberatory, cupola, and other 
furnaces, and their chimneys, must be well isolated from 
any wooden beams, roofing, or planking. The part in 
any engineering works most subject to fire is the pattern- 
shop. Waste pieces of wood, shavings, and chips are too 
often left there in disorder ; the rafters are of wood, the 
glue is perhaps melted at an open fire, the stoves care- 
lessly set up, and there is no need to wonder at any sub- 
sequent accident. Numerous disastrous fires have been 
caused in dissolving glue, and yet there is no reason why 
it should not be melted by steam. In large works the 
pattern-shop ought to be made a special building, at least 
ten yards distant from any other.. The most convenient 

lace for the patterns is above the pattern-shop, where, 
indeed, they are usually placed; but it is the most dan- 
aes as regards fire. The best place, if possible, is a 

uilding adjoining the pattern-shop, and on the ground 
floor. Every evening after work the workshop ought to 
be completely swept clean of shavings, straw, and pieces 
of wood on the ground. A steam pipe for letting on the 
steam, in case of any fire, might be of tuse. As re- 
gards the chimneys of the smithy fires, it is an excellent 
plan to make them, if of iron, with another casing of plate, 
so that no sparks, in case any fissures showed themselves 
in the chimney, could fall on combustible matter in the 
neighbourkood. It is a mistake to suppose that the sparks 





thrown off in forging are not dangerous. The sparks flyin 
out of cupola or air furnaces are especially to be dread 
ay of the slight liability to fires of fitting and turning 

other similar shops is due to rags and waste used in 
cleaning the iron articles ; and which, if placed in a heap, 
are very liable to spontaneous combustion. The drawers 
of the men should either be made of iron-plate, or the 
whole shop should be swept up at night, and all the greasy 
waste turned out. The place where the work is packed 
up ought to be paved with stone, lighted from the outsid 
cleaned out every night, and any smoking therein shoul 
be strictly prohibited. The manufacture of the packing 
cases should, as much as possible, be carried out in a sepa- 
rate workshop, All the rags and waste, &., which have 
served to clean down the machinery, should be gathered 
up from time to time, and thrown in a separate heap. The 
paints ought not to be warehoused in cellars, as the ven- 
tilation therein is always insufficient, and it isvery dangerous 
to introduce a lamp. The watchmen should go over the 
whole place at least twice or three times every night. It 
appears that at least the French insurance companies have 
recently increased the insurance premiums for engineering 
works. The author thinks that they ought to be divided 
into two classes:—Works with the pattern-shop and pat- 
tern-loft, and works with the pattern-shop and pattern- 
store separated from each other. 

The different dangers to which saw mills are subject 
may be avoided by the establishment of a good system of 
S| all the bearings; by a complete separation, by means 
of a dead wall higher than the roof, of econ from 
the boilers; and by an avoidance of the plan of conducting 
the sawdust by means of a pipe, an endless screw, or an 
endless band, to the boiler fires. It is better to store 
away the sawdust and waste wood in separate buildings, 
which may be closed up if fire should sl ow itself ; and the 
supply necessary for the fires may be taken away day by 
day. Much security is afforded by good substantial build- 
ings, surrounded by high walls; and this is increased if the 

te-keeper, and foreman, and one or two of the workmen 

ive on the ground, ix order that people knowing the place 
may be able to use the fire-engine on the appearance of 
fire. The different portions of the works should also be 
kept as separate as possible. All the lights should be en- 
closed; any smoking should be absolutely forbidden, and 
no common striking matches should be used. A few fire- 
buckets should always be kept full; and a large water-tub 
kept in the principal shop. Veneer saws ought to be 
placed in a separate building, and vaulted over as much as 
possible. Any stores for drying wood ought to be com- 
pletely isolated at least ten yards off any other building or 
saw-pit. On the departure of the men the whole m in 
should be carefully gone over, the machinery oiied and 
examined; a second inspection should be made about two 
and a-half hours after leaving-off time, by a man known for 
his carefulness and for not being in the habit of smoking. 
Assurance companies generally put a lower premium on 
saws driven by water power, and also on thdse confined to 
cutting up green or wet wood. 





THE BATTLE OF LISSA. 


Tue battle of Lissa has been productive of so much that is 
valuable in the eyes of the artillerist and the engineer, that in- 
dependently of its political bearing, it is not surprising that a 
great deal has been written concerning it. It is true we have 
had frequent opportunity of testing the value of the armour, 
plate system during the late American war, but the circum- 
stances under which the services of the iron-clad fleet were called 
into play were chiefly, i inot always, in the attack of land defences 
and harbours. In the present instance the experience gained 
is more valuable, as we have a battle in which are represented 
both the old wooden ship and the iron-plated frigate, some fitted 
with projecting rams; and, moreover, the action was not confined 
to the shallow waters of the coasts, as in the case of the Americen 
monitors, but was fought in the stormy waters of the Adriatic. 
The following is a summary of a valuable paper contained in the 
present number of the Kerue des deux Mondes, the author- 
ship of which is ascrioed, correctly or not, to the Prince de Jvin- 
ville. Those who.can obtain it will do well to read the original 
at length, for it contains much that is interesting and valuable, 
and which want of space in our own columns precludes us from 
reproducing. 

The author commences by dating the formation of the Italian 
navy from the peace of Villafranca, and states that the reason for its 
creation is to be found in the popular desire of the new kingdom of 
Italy to be queen of the Adriatic, and to hold Austria in check. 
Sailors were never difficult to meet with, the Ligurian coasts 
abounded with men whose reputation for courage and nautical 
skill was universal. The arsenals and dockyards were not quite 
equal to the construction of large numbers of guns and ships on 
the latest and most approved principles ; but, provided funds were 
forthcoming, and foreign countries were willing and ready, no 
fear was to be anticipated on that score. Accordingly the assist- 
ance of French capitalists was solicited, and they, “who, in their 
ignorance of public affuirs, believe it is in the puwer of their 
government to guarantee the solvency of Italy,” readily granted 
the loan. It is estimated that no less than 300 million of franes, 
or £12,000,000 sterling, were expended in five years in the con- 
struction of the fleet. The workshops of England, France, and 
the United States were called upon to contribute, and, in fact, 
no expense was spared to render it efficient. Consequently at 
the time of the breaking out of the war with Austria, Italy was 
in possession of such a fleet as a first-class maritime power would 
be proud of, consisting of thirty-six ships, of which cight were 
partially, and four entirely iron-clad, and representing a force of 
614 guns, and 12,130 horse-power. The. Re-d’Italia and the 
Re-di-Portogallo, sister ships, constructed by Webb, of New 
York, were coated with armour 14 centimetres thick over a 
teak lining of 60 centimetres. They were not furnished with 
rams, but their stems were solid iron, and in this respect they 
were at a great advantage over the Austrian ships, whose stems 
were only protected by the overlapping of the armour plates. 
The Formidabile and the Terribile corvettes, also sister ships, 
were of French construction, and carried armour 12 centimetres 
thick, but of better metal, over a lining of 36 centimetres, and 
with an inner skin of 3 centimetres. These latter, together with the 
Affondatore monitor, an English ship*, were fitted with spurs of 
2 metrés and 9 metres respectively. Moreoyer, they were fast 
ships 12 knots an hour, and being broad, short, and readily 








* The crew in charge of this ship, when on her voyage from the ‘Thames, 
were almost incapable of handling her. Itis said that only two shots were 
fired from her during the battle. 
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answering to their helms, were really good fighting ships. Their 
only fault was that their batteries were not sufficiently elevated 
above the water line. There were more serious defects in the 
Re-d’Italia and the Re di Portogallo, inasmuch as their sterns 
were unprotected for about two metres of their length, so that 
their redone were at the mercy of an enemy’s shot, a circum- 
stance which, no doubt, was the chief cause of the loss of the 
Re d'Italia. Other ships were unprotected at both stem and 
stern, and were thus liable to be set on fire. The loss of the 
Palestro seems to be an instance of this mistake. The Re d'Italia 
and the Re di Portogallo each carried two 300-pounders, Arm- 
strongs, ten 80-pounders, howitzer, and twenty-four 30-pounder, 
rifled-gun, strengthened at the breech with steel bands, and throw- 
ing steel shot weighing 901b. The Formidabile and the Terribili, 
beside their 30-pounder rifles were armed with four 80-pounder 
howitzers, strengthened at the breech, throwing 120 Ib. steelshot, 
and allthe others were equally well provided. The armament of the 
Affondatore consisted of two 300-pounder Armstrongs, and so 
great was the faith reposed in this vessel that when it left the 
Channel it was considered capable of sinking the whole of the 
Austrian squadron single-handed. To oppose this formidable 
armament the Austrians could only bring into action a fleet of 
twenty-seven ships, six of which could scarcely be called men-of- 
war, representing an aggregate of 531 guns and 10,610-horse 

wer. Certainly Admiral Tegethof had not much reason to be 
proud of his fleet. By far the greater number of his ships were 
very roughly constructed, and only just in a fit state for sea, as 
may be imagined when the Don Juan was covered with wood 
for want of sufficient time to coat her my armour, and 
when the Novara, which had barely escaped being destroyed by 
fire, was sent to join the squadron as best she could, with but 
little repair. The armament, too, of the Austrian fleet was 
inferior not only in number of pieces but in quality ; there 
were afew rifled 24-pounders, but beyond that all the guns were 
old-fashioned smooth-bores, almost powerless against the iron 
sides of their antagonists. The whole of this fleet was of Austrian 
production. 

The author then goes on to state that while the Italian Admiral 
Persano was indolently passing his time confident in his strength, 
Admiral Tegethof was doing his utmost to make up for the 
inferiority of his weapons by the excellence of his men. He was 
constantly drilling and exercising his crews, and holding con- 
ferences with his officers. He advised the adoption of the 
American system of coating wooden ships with chain cables, 
secured in their places by bars of iron—a poor protection, it is 
true, but to a certain extent reassuring tothe men. He was 
quite alive to the inefficiency of his cannon, and consequently 
depended more upon lovsening the enemy’s plates by repeated 
broadsides, and then running him down, than by sinking him by a 
series of single shots. To do this more effectually he followed 
the example of Admiral Farragut, and enjoined that two or 
three ships should unite their efforts to sink a single ship of the 
cnemy’s, for it is now well-known that a ship may, if skilfully 
steered, easily avoid the collision of another, provided the attack- 
ing ship is unassisted. 

On his part A: miral Persano, instead of collecting his officers 
around him, making them familiar with his plans and hearing 
their suggestions, simply did nothing. Assuredly no one has 
ever doubted his personal courage or his contempt of danger ; 
but he is undoubtedly open to the greatest reproach for his 
neglect in not inspiring his subordinates with that-confidence in 
himself without which a commander can do but little. When 
the Minister of Marine, Depretis, hastened to Ancona and sug- 
gested that something should be done to wipe out the defeat of 
Custiozza, he was met by the reply that the admiral could not 
depend upon his officers or men. The minister then naturally 
argued that the people would be justly indignant were they to 
hear that the fleet, upon which they had spent so much money, 
was inefficient to perform what was expected of it, and it was 
then that the descent upon Lissa was decided upon. 

Accordingly, on the 16th July, at three o’clock in the after- 
noon, the fleet sailed for Lissa, almost without any plan of action, 
and without the 1,200 troops which had been promised. Imme- 
diately on his arrival there, Persano dispatched the advice boat 
Messagiere, under English colours, to reconnoitre, and event- 
ually determined to make an attack on the following day without 
waiting for his transports. This he did and without success. 
On the following day his reinforcements joined him, and though 
informed of the probable speedy arrival of Tegethof with the 
24 Austrian squadron, he determined upon landing his troops 
and making another attack. To do this he was compelled to 
divide his fleet into three parts to attack simultaneously the 
three salient points of the island, besides detaching his transports 
and hospital ships, thus weakening himself to an alarming extent 
in case of surprise. As the author says :— 

“ Admiral Persano’s critical hour had now come, and how unprepared he 
was for surprise! His squadron of wooden ships was employed in disembarking 
troops, with all their boats scattered over the sea, and with part of their crews 
and the troops otherwise engaged, and encumbering the gun boats, amid all 
the disorder consequent upon such movements. The two most useful of his 
Tams, one, the Formidabile, was pied in transporting wounded to the 
hospital ship, and besides, the injuries it had received precluded it from taking 
a prominent part in action; the other, the Terribile, was out of sight, engaged 
in some trifling duty and could not arrive till too late. The admiral did not 
seem to have been aware of the value of these two ships, the powerful effect of 
ablow upon an enemy’s ship had quite escaped his thoughts. The Re di 
Portogallo and the Castelfidardo signalled injuries in their machinery; the 
others were waiting for orders. In short, he went into action with tired crews, 
16 men killed and 95 wounded, many of his ironclads injured, the Formidabile 
hors de combat, his wooden ships and gun-boats hampered an prep , and 
the rest of his ironclads, more than 20 kilometres away, and confusion 
throughout.” 

We will not weary our readers with a description of the 
battle ; suffice it to say the author has most minutely de- 
tailed every manceuvre, and shows us especially how the Re 
d'Italia was sunk by the Max. It appears that the unfortunate 
vessel had her rudder, which we previously stated was unpro- 
tected, damaged by a shot, and so lay helpless upon the water. 
Observing this, the admiral, Tegethof, gave instructions to the 
engineer to turn on all steam, and to stand by to reverse 
the engines immediately after the shock. And so he hurled 
his mass of 4,500 tons at a speed of eleven and a-half knots 
against the fated ship, and, striking it fairly on the port 
side, forced in plates, backing, and framework, leaving a gap of 
over sixty square feet. The shock was tremendous, the men at the 
guns were thrown from their feet, though previously warned to 
stand fast, but no injury was sustained by the machinery. The 
Re d'Italia, on receiving the blow, slowly heeled over to an angle 
of 45 deg., and as her opponent retired, resumed her former posi- 
tion, then quickly filled, and in two minutes went down with her 
crew. The author severely censures Admiral Persano for having 
scattered his fleet in such a way as to leave many of his best 
ships miles away from the scene of action; he blames him for 
not having adopted the tactics which his opponent at once esti- 
inated at their proper value; with his rams he ought to have run 
into and sunk the Austrian ships after having battered their 
plates with his heavy guns. The Austrians had no heavy guns 
and no ships properly adapted to “ ramming,” yet they were not 
afraid to run down the Italian ships, and so gaining the day. 

What reason, too, had Albini for keeping his wooden fleet so 








* projectiles used to pierce the wooden walls of old. . . . . . 





carefully in the background? The eral lesson which he 
nanos don the battle of Lissa is” that the tactics of the 
ancients must be resumed, that heavy ordnance must be used in 
“racking” the hulls and loosening the plates, and then the 
attacking ship must be driven against the «Mf to sink him. 
Another and not less important lesson is to be learnt, namely, 
that the best ships and guns are useless without men of nerve 
and experience to handle them. The seven Italian ironclads, not 
counting the Re d'Italia and the Palestro, fired 1,452 shots 
during the action, and yet the Austrian ships were scarcely 


touched. “Can it be true,” asks the writer, “ that, as the Aus- 
trians pretend, the Italian gunners fire blank cartridge and grape 


shot against the armour of their opponents, ee justifying 
an opinion much entertained in the north that they do not 
possess the coolness requisite in naval actions ?” 

“ It cannot be said that the attack on Lissa was a fault in itself. If Admiral 
Persano had carefully considered his position, he would have at once seen that 
the capture of Lissa depended entirely upon the destruction of the Austrian 
fleet. His duty, then, was to concentrate all his powers towards this end ; the 
bombardment of the forts, if well managed, would serve as a means of 
inducing Admiral Tegethof to leave his position, and would also have furnished 
good practice for his gunners without much risk. Why did he not carefully 
reserve his ironclads, and especially his two rams? Instead of that he engages 
the Formidabile with one of the inner forts, which results in-her being placed 
hors de combat, and he despatches the Terribile to a distance of five leagues to 
raise an inefficient fire, and finds himself with only nine ironclads to oppose 
the Austrian fleet when it arrives. Without doubt if he could have captured 
Lissa by a coup de main he would have been in possession of an important sta- 
tion for his fleet, but it was evident that the enemy was resolute and well 
prepared for defence, and the telegraphic message which he intercepted ought 
to have satisfied him that the Austrian squadron was at hand.” 

Instead of preparing himself accordingly he did nothing to 
encourage his men, but scattered his force, as we previously 
observed, and the result is known. 

The author, in concluding, slightly reviews the present naval 
positions of America, England, and France. Of the former he 
does not seem to entertain a very high opinion, as the following 
will show :— 

“The Americans have now fixed upon their standard vessel. Prodigal of 
money and sanguine of results they have constructed a fleet of seventy iron- 

most of them being monitors, with a skin of three centimetres over their 
plates, and armed with enormous cast guns, throwing shot of 300, 600, or even 
1,0001b., sacrificing velocity to mass, and preferring to ‘ rack’ and not to pierce 
the sides of their antagonists. The ram is, in their estimation, quite a 
secondary consideration. If the monitor were only intended for duty in 
shallow waters where our larger ships could not float we should have nothing 
to say; but when their designers boast that they can beat the world, then we 
smile at their fanfaronnades. We can always drive our steam rams through 
their monitors. The Max has shown us the way through American iron plates, 
and we shall not be slow in finding projectiles that crush their turrets, while 
their massive shot, without initial velocity, would be stopped without much 
damage by our tried plating ; and if these monitors should dare to approach to 
close quarters, the old Kaiser, in its t with the Affond , has 
proved that a piunging fire would pierce their decks and send them to the 
bottom. I: is in the ga'lant breasts of such men as Farragut and Porter that 
the strength of the American navy consists—in those magnificent sailors who 
never seem more at home than in the howlings of the storm. They would 
know, when the time came, how to make their war engines effective, however 
awkward!y contrived or built.” 


He then glances at England and says :— 


“ England, forced in spite of herself into a path for which she has no liking, 
inasmuch as to adopt it is to annihilate the colossal wooden navy of which she 
was so proud, is content to follow ia our wake. She seems deficient in the 
science of artillery and of war shipbuilding ; she spends money by millions, without 
producing anything that gives her satisfaction; she hesitates between the 
monitor and the ironclad frigate, and seems afraid to settle definitively her 
course of naval action. Wi!l she allow herself to be surprised like Austria at 
Sadowa. We can scarcely believe that, under a Tory Government, our national 
animosity will be gratified by such a sight. Naval supremacy is such a 
vitai necessity for England witb her vast i 
ere sne supplies the means of self-defence ry 
population, which it is impossible to behold about her coasts an@ harbours 
without admiration. Even at present dare we flatter ourselves that we are 
her superior in the matter of ships and guns? Have either America or France 
anything stronger than the Achilles or Minotaur, ironclad frigates on the 

rench model? Even already she boasts through the press of having at last 
discovered a gun which, with Palliser’s shet, will destroy iron plates as our 

And France 
has im to the whole worll the system now being followed — 
invented the ironclad and the rifled gun—we would fain believe that she, at 
least, is not behind any other nation in her war matériel ; but public discussion 
supplies us with too few particulars to enable us to fix precisely our position. 
Unfortunately France, unlike America and England, has not treasure and 
men to squander upon her naval establishment. Art must supply what is 
wanted. We cannot blunder with impunity. Any mistake that might invali- 
date the resources of our naval population or impair the efficiency of our staff 
would rouse the indignation of the country against the ministry whose care- 
lessness had caused it. Let it be borne in mind the sea has its requirements; 
a — improvise sailors with soldiers, or captains of ships with regimental 
colonels.” 


We have now come to the conclusion of our task. We have 
not been able, owing to the great length of the article, to give 
it the space it merits, We have simply laid before our readers 
its leading features. Suffice it to say, that provided the author 
is correct in his theory that “ramming” will be the chief 
feature of naval tactics for the future, we shall not be so far 
behind the times as some suppose, for every one of our iron- 
clads is specially constructed to this end. 











REMARKS ON RAILWAY CURVES AND 
INCLINATIONS. 


A RalLway to be theoretically perfect should follow a direct 
line between its termini and uniformly level from 
end to end; and the best line practically will be that 
which makes the best compromise between unavoidable de- 
viations from this theoretical perfection. In constructing a rail- 
way it becomes a matter of primary importance to reduce the 
resistance from friction laterally to a minimum, as well as to get 
rid of that arising from gravity. 

The Count De Pambour, in his work on locomotive engines, 
says :— 

“ Curves on railways present inconveniences which are by so much the 
greater as their degree of curvature is greater. These inconveniences are of 
three kinds:—Ist, When a wagon moves in a curve the wheel which follows 
the outer rail necessarily goes over more ground than that which follows the 
inner rail. Now, in wagons at present in use, the two wheels of the same 
pair are not independent of each other, but are fixed invariably on the axle 
which turns them; therefore the distance described by the one cannot be less 
than the distance described by the other, except the latter be drawn without 
turning over the difference between the two distances to be described. This is, 
in consequence, an resistance offered to the motion. 2nd, The 
centrifugal force created in the passage of the curve, by virtue of the velocity 
of the motion, may urge the wagon outwards, so far as to produce a contact, 
and consequently a friction of more or less energy of the flange of the wheel 
against the outer rail ; and the resistance produced by this cause is much more 
injurious than the former one, because the friction takes place on the whole of 
the distance performed by the wheel, and not merely on the difference of the 
distances performed by the two wheels. 3rd, Finally,the centrifugal force of the 
motion may be such as not only to press the flange of the outer wheel against the 
outer rail, but by pushing the wheel violently in a direction tangential to the 
curve it may drive the flange of the wheel over the rail, apd thus throw the 
train out of the rails.” 

In the “third Report of the officers of the railway depart- 
ments” in 1843, the following tabular statement appears, ex- 
hibiting the average velocities attained on five different railways : 

Average velocity attained. 
Miles per hour. 
Northernand Eastern .. .. 1. oe +s oe 08 o¢ 36 
Grant Wenterm oo cc cco co cco ce ce co co co & 
London and Birmingham... .. .. «2 «+ 8 o8 «2 27 
e BASES cc co ‘cc cc ce ce co co M 
Birmingham and Gloucester .. .. «2 ++ «+ «+ «+ 23% 
The great difference in the velocities attained being mainly 
attributed to the difference in curvature on the respective lines. 
The sharper the curve the greater the resistance to the impelling 





wer, and consequently the greater expenditure of fuel in 
locomotive engines to overcome that resistance, and an increased 
amount of wear and tear to the rails and flanges; and it may be 
added, as the result of actual experience, an additional outlay for 
maintenance of nearly 25 per cent. From various experiments 
made upon curves of different radii to ascertain the resistance 
due to curvature, it has been found that the resistance at the 
same speed is precisely in inverse proportion to the radius; it 
follows, therefore, that the total amount of resistance due to a 
full circle, or 360 deg. of curvature, would be the same whatever 
the radius might be. It has been found that 200ft. radius is the 
curvature upon which, theoretically, the resistance would be 
doubled. A full circle of this radius would be about 1,256ft. in 
length, therefore, in passing round this circle, the consumption 
of power which would be required will be twice that which 
would be necessary upon a level straight line of 1,256ft. in 
length, or in other words, the extra consumption of fuel re- 
quired by the resistance due to the curve, would have drawn 
the load an additional distance of 1,256ft. on a level straight 
line. This result, however, was deduced from experiments 
made upon a load merely moving at a very slow rate of speed. 

According to the experiments made by Mr. D. K. Clark, C.E., 
on curves of one mile radius and under, at a speed of forty-five 
miles per hour, the resistance was ascertained to be upwards of 
20 per cent. more than in a straight line; but he does not state 
what proportion of the curves were less than a mile radius, the 
data, therefore, are, to a certain extent, indefinite. Assuming 
one mile as the radius upon which the resistance will be increased 
20 per cent at the above speed, and bearing in mind, as before 
stated, that the resistance increases inversely in proportion to 
the radii, it follows that a radius of one-fifth of a mile would 
double the resistance. The circumference of a full circle of 
1,056ft. (one-fifth of a mile) radius will be about 6,638ft., con 
sequently in passing round such a circle the consumption of 
power required will be twice that which would be necessary on a 
level straight line of 6,638ft. in length. 

Not many years ago it was considered that a gradient of more 
than 1 in 100 could not be profitably worked except by sta- 
tionary engines. Many engineers now prefer a straight line with 
steep gradients to a curved line with better gradients, for such 
has been the success from the recent practical improvements made 
in locomotive engines to adapt them to ascend steep inclinations, 
that it has led to material changes in railway construction. It 
is now considered quite practicable, in an economical point of 
view, to work an incline of 1 in 50 by locomotive power, and, 
indeed, much steeper than that, as, for instance, the Hummerton 
incline (1 in 42) on the South Devon; the Lickey incline (1 in 
37) on the Birmingham and Gloucester; and an incline of 1 in 
40, which will shortly be completed by the Taff Vale Railway 
Company, to replace the old incline of 1 in 18 for many years 
worked by a stationary engine;* but whether the saving in the 
cost of construction is more than balanced by the increased cost 
of motive power, is a question upon which there is much dis: 
agreement, and nothing shows more the uncertainty of railway 
engineering than the opposite opinions entertained on this 
subject. 

The following table shows the gain per cent. in draught up 
inclines of different degrees of steepness by reduction of the 
oe pe the angle of friction at 1 in 240, or one 240th 
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It has been estimated that two combined 30-ton engines can 
take a goods train of 250 tons (exclusive of engines), or twenty- 
one wagons of twelve tons gross each, up an incline of 1 in 50 ata 
speed of fifteen miles per hour, taking the driving adhesion at. one 
eighth the driving weight for all cases, but exceptional bad ones, 
and the traction power required for 1 in 50 over that of ordinary 
moderate gradients may be taken at nearly three times. 

Assuming that the descending gradients down which the trains 
would be propelled by gravity without any consumption of steam 
amount to one-third of the whole length of the line, the total 
traction power (or fuel) required would be nearly double if all 
the line were 1 in 50; say one and ahalf times, or 50 per cent. 
in excess. Then taking the item of fuel at one-fourth the total 
cost of locomotive power, the excess becomes 12 per cent. on the 
cost of engine mileage ; and the weight of train conveyed per 
engine being reduced to nearly one-third by the 1 in 50 gradient, 
the total cost of locomotive power becomes increased about 30 
per cent., as regards the traffic carried. The running down the 
inclines would be effected without difficulty by the use of good 
breaks on the tank engines and the guards’ vans. The Beattock 
incline, situated about forty miles from Carlisle, on the Caledonian 
Railway, is about 104 miles in length, and descends southwards 
at about 1in77. The passenger engines frequently work up it 
without assistance at about thirty miles per hour, and descend the 
incline entirely without steam, the speed being limited by the 
tender break, and reaching sixty miles an hour. The goods engines 
work up the incline helped by an assistant ordinary goods engine. 
Suppose, for example, that by an increase of 15 per cent. in 
length of line, the steepest gradient of 1 in 50 could be reduced 
to 1 in 70, then would arise the question as to whether the cost 
due to the additional length would more than counterbalance the 
saving in cost of power from the easier gradient, but an impor- 
tant consideration arises, namely, thatthe 1 in 70 would allow 
single engines to be used for the goods trains—say 35-ton 
tank engines, six wheels coupled, taking a train of 200 tons nett 
or seventeen wagons of twelve tons gross each, for double engines 
working back to back, though well adapted for working short 
lengths of steep gradients, would not be so eligible for longer 
runs, on account of the more limited space for fuel and general 
convenience of working. 





Socrery or EnGingers.—The Annual Dinner of the society 
will be held on Friday evening, December 14th, at the Bridge 
House Hotel, London Bridge, at six, for half past six precisely. 
Tickets to be obtained of the hon. sec., A. Williams, Esq., and the 
hon. assistant sec., P. F. Nursey. 

Prussian InDusTRY.—( From our Correspondent. )—It would 
seem that the Prissian government prop to ab PY in future 
to private industry the working of the railways, mines, and forges, 
which have been hitherto worked by the State. Thus the State 
forge of Sayn has just been sold to Krupp, of Essen, while it is 
further understood that the Prussian government pro to sell 
the principal coal mines of the Saar as well as the Westphalian 
Railways. Large quantities of Ruhr coal are being forwarded to 
France, to meet the very great demand for combustibles in that 
country. The Ruhr coal is even being forwarded into the coal-pro- 
ducing departments of the Nord and the Pas-de-Calais. 











* For a more detailed account of this line see THE ENGINEER of 
November 2nd, 1866. 
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CONTINENTAL SEWERAGE WORKS. 


THE arrangements made in continental towns for the removal 
of sewage are, with few exceptions, the very reverse of the 
system employed here, in so far that in most cases no sewers at 
all are used. The French call such works travaux d'assainisse- 
ment, literally works for making healthy, or de vidange, for 
emptying; and the Germans, Stddte Reinigung’s systeme, works 
for cleaning towns. The term, therefore, continental sewerage 
“works” is a misnomer, but there is no other word in the English 
language equally comprehensive and so generally understood. If 
any subterranean conduits are used at all, they are for the purpose 
of carrying off rainfall, soiled house and kitchen water, and other 
fluids of that kind. The focal matters are, however, generally 
treated separately, and in some cases, as for instance in many 
parts of Paris where cesspools are used, the urine is allowed to 
escape into the sewers, the cesspool being in that case provided 
with a perforated wall, through which the fluids filter and run off. 

The continental systems can be divided into two classes—first, 
stationary receptacles; second, movable receptacles. To the 
first class belong of course the cesspools, which, where in use, 
are generally subject to stringent police regulations, strange to 
say, prescribing their minimum size and not the maximum. 
Thus, for instance, in Ostend the regulation size is four cubic 
meters (1414 cubic feet), and in Lyons thirty cubic meters (1,061 
cubic feet) are allowed. Ev here nearly the height is to be 
such that a man can stand upright in them, the interior corners 
must be rounded off, and the whole well plastered with hydraulic 
cement. 

To empty these pits various contrivances are used. Many still 
adhere to the barbarous and revolting use of bucket and shovel, 
which luckily needs no description. In Belgium an apparatus 
called pompe a Soufflet is much used. It consists of two bellows 
made of strong leather, with their nozzles turned towards each 
other, and having their valve openings joined by a roomy pipe, 
to which a 3in. suction hose is attached. It is worked bya lever 
pivotted centrally over the bellows by which the latter are alter- 
nately raised and depressed. The excrete are discharged in 
large wooden or iron air-tight barrels or tuns of from 40 to 60 
cubic feet capacity, and the air displaced by the filling process is 
led by a pipe to a small charcoal oven so as to purify it by burn- 
ing. In many towns in Germany a better apparatus is used, 
called the New York pump, which is a cylinder with a slide valve 
worked by a segmental cam, the piston receiving its motion from 
a crank axle worked by four men, or more, according to the height 
of lift. But the pneumatic wagon obtains more and more, and 
is gradually displacing the others. This is a vehicle carrying 
a cylindrical vessel made of boiler plate, strong enough to 
resist atmospheric pressure, and of from 50 to 70 cubic feet 
capacity. To obtain a vacuum the air is driven out by a jet of 
steam from a small stationary boiler, after which the valve is 
closed, and the wagon drawn by horses to the dwelling requiring 
its use. During this transit the steam condenses and leaves a 
vacuum. The wagon remains generally standing in the street, 
and though the distance to the cesspool is sometimes over 200ft., 
and the flexible suction hose has but 4in. diameter, having often,be- 
sides, all sorts of short bends, still the fecal matters, whichare mostly 
of a plastic and tenacious nature, due to the abstraction of the 
fluids, partly by filtration and partly by evaporation, are removed 
to the wagon with apparent facilityand without any stoppages. 
There are some variations in the mode of ing a vacuum. 
Thus in Turin it is made by an apparatus described as hydro- 
pneumatic, in which the wagon cylinder is placed in connection 
with a stationary upright cylinder 36ft. high. After filling both 
with water it is allowed to run off from the stationary fixture 
through a pipe below, bent like the cup of a barometer. As the 
atmosphere will only hold in equilibrium’ a column of 32ft. of 
water, and the wagon is placed above that level, of course a 
vacuum will be left in the latter. In Milan, where so much clear 
fall cannot be obtained without lifting, the wagons are filled with 
water which is afterwards pumped out again; a method almost as 
ridiculous as the one whereby the air is removed from the 
cylinder by an air pump, which receives its motion from one of 
the wagon axles during the transit through the streets, by which 
“artful dodge” it was, no doubt, hoped to save the labour of 
pumping, though, perhaps, the horses pulling the contrivance 
are of a different opinion. Of all these methods the one using 
condensed steam is, of course, the simplest and cheapest. 

All these systems have, however, the following great faults:— 

1st. While the barrel is being filled the gases evolved from the 
excrete gradually occupy the space of the vacuum, and diminish 
its efficiency; hence the wagon can never be filled, and there is 
transportation of dead weight. 

2nd. It is not possible to remove by suction all the contents of 
the cesspools; the last five or six inches must be taken out by 
bucket and shovel, which is an intolerable nuisance. 

3rd. The method requires the entrance of labouring men into 
the dwellings, who, with their hose apparatus, bucket, shovels, 
and, above all, with “their finishing job,” awaken an overpower- 
ing sense of disgust and loathing in all people of refinement. 

4th. The union of feces and urine over a certain number of 
days in the cesspools causes fermentation, through which the 
most valuable organic elements become volatile and escape, thus 
not only entailing a great loss on agriculture, but also contami- 
nating the air of the town with noxious gases, such as carbonate 
of ammonia, sulphuret and carburet of hydrogen, &c. 

5th. The masonry of the cesspools does not remain water- 
proof, but after a while suffers the fluids to pass through, partly 
by filtration and partly by the cracks occasioned by subsidence 
of the structure, thus poisoning the soil and also the wells in 
the vicinity; and though this may be prevented by the use of 
_— cesspools, their employment would not obviate the other 
faults. 

To mitigate somewhat the above-mentioned evils, movable 
receptacles have come into vogue. The main object was, however, 
to save the material as much as possible for agriculture, and this 
could not be done when the matter was kept too long in cess- 
pools, which were seldom emptied more than once in twenty 
years, and sometimes but once in a century, and also to prevent 
the dilution, which is well known greatly to diminish the value 
as manure, upon the supposition that when the use of water 
made the necessity and expense of removal more frequent, the 
citizens themselves would guard against it. 

The French call such receptacles fosses mobiles, and the Germans 
abfuhr tonnen. First they were simple wooden vessels placed 
immediately under the closet seats, and were periodically emptied 
by dumping their contents openly into wagons in the street. 
This revolting operation, locally known by the name of a 
“ French wedding,” is, however, suffered at present in but few 
towns, and in its stead smaller cases or vessels have been 
adopted, which can be securely closed when filled, and are then 
replaced by empty and clean ones. To prevent the fermentation 
which the contact of faeces and urine always occasions, many are 
fitted with strainers—for instance, the so-called Tinettes, in use at 
Paris, which are cylinders made of zinc, having iron handles and 
a perforated vertical partition, called diviseur. The fecal 
matters are received mixed as »roduced in one department, and 








the fluids through the holes of the partition in a similar 
cylinder p lower down. 

As the human body produces a nine times greater volume of 
urine than of feces, of course the lower vessel has to be re- 
moved the same number of times oftener. In Prussia another 
simpler mode has of late come into use. The vessel is a well- 
made wooden barrel with iron hoops, and can be fastened on to 
the lower end of the closet pipe. Price a week this is replaced 
by an empty clean one. The filled barrel is closed by a cap, 
which fits on the opening in the head, and thus removed to the 
farms, where its contents are used for forming compost manure 
hea) 

‘Although this arrangement seems plain and practical enough 
there are still four grave objections to it :— 

Ist. It is not possible to tell whether or not the barrel is 
filled without inspection, to do which is very revolting. 

2nd. If the barrel is moved before being quite full there is 
dead weight to carry, and if the inmates are told “to keep on 
filling ’’ the chances are that the barrel is found to overflow on 
being removed, which is an indescribable nuisance. 

3rd. Their use compels the entrance of a class of labourers at 
stated times in the dwellings who, on account of their calling, 
inspire naturally a feeling of nausea to refined minds ; besides 
there is a great annoyance in the bustle and confusion (often ac- 
companied by rude words and oaths) in dragging the barrels 
through tortuous passages or over narrowstairs from the basement 
of buildings; if done in the day time it often interferes with other 
domestic arrangements, and if done at night it awakens the in- 


mates. 

4th. If the barrels are small, the annoyance increases by the 
necessary frequency of removal ; if large they take longer to fill, 
and the excrete begin to ferment, throw off a most offensive 
effluvium, and are apt to cause the barrels to burst by exposure to 
sunshine during removal. 

Now considering :— 

1st. That the present state of refinement and civilisation re- 
quires an arrangement by which excrete can be removed from 
dwellings, without annoyance to, cr let or hindrance from the in- 
habitants. 

2nd. That the sanitary interests of the community at large 
requires an arrangement by which none of the noxious gases of 
the excrete can escape to contaminate the air, either from cess- 
pools, sewers, or from the land where it is utilised. 

3rd. That the agricultural interests of the country demand an 
arrangement by which none of the valuable gases escape by fer- 
mentation or evaporation, and by which the manure is not diluted 
with such quantities of water that it cannot be applied to arable 
land, it is evident that none of the above described systems 
answer the purpose, for they do not satisfy the requirements 
either of comfort and refinement, nor of public health, nor of 
agriculture. 

In a succeeding article we shall call attention to a system 
recently proposed, promising to combine all the advantages of 
the best of the arrangements we have just described without 
their defects. 


THE ATTRITION UF COINS. 


* THE people of the United Kingdom have to pay through the 
public treasury somewhere about twenty thousands of pounds 
sterling per annum, for the privilege of using the current coi: of 
the Money, like every other article manufactured, wears out 
after a certain amount of active service, and the life of a coin in 
these days of rapid trading and travelling is very short. The 
results of attrition on the surfaces of a newly minted shilling, for 
example, soon manifest themselves after its issue, and the same 
may be said of every other piece of money. When it passes from 
between the a dies of the stamping press it has all 
the bloom and the beauty of an article of plate for presentation. Her 
Majesty’s lineaments are then clearly defined, each icular hair of 
the royal headis shown in all its wavy luxuriance, and the ‘su’ ip- 
tion’ surrounds the ‘image’ with a sharpness of outline that tells 
ent in favour of the engraver. Alas! how soon does the 
rich polish disappear how very speedily are the fine lines of the 
hair smoothed down to the uniformity of a bald flat surface, and 
how rapidly is the lettering defaced, once the coin is tossed on the 
ruthless waves of gen circulation? Its beauty, like that of the 
butterfly’s wing, is marred by touching, and the rubbing to 
which it is subsequently exposed destroys its impressions entirely. 
From the instant that a coin leaves the Mint or the Bank, and is put 
to the use for which it was struck, its deterioration begins, and it 
loses both in appearance and in weight. The loss of weight is 
that to which we intend to refer principally at mt, and it 
will be admitted that that is the more serious consideration. It is 
the annual waste of the coi by attrition or abrasion which 
involves the community in the heavy tax already named. If each 
coin diminishes in weight day by day, what must be the aggregate 
loss on the whole British coinage in a year, or in a series of 
years? It has been ascertained from official data that there are 
about one hundred and fifty millions of sovereigns, and six hundred 
and twenty millions of silver coins of all denominations, doing dut 
day by day among her Majesty’s lieges in Great Britain and Ireland. 
Of course they are all subject to the wasting laws of friction and 
attrition, and at the end of each year they are worth intrinsically 
less than they were at its beginning. Asarule the smaller coins 
wear out at a greater speed than their ol and more valuable 
relatives—and the sixpence is notoriously short-lived because it is 
overworked—but they all get thinner and smoother in a prett 
well-known ratio. wd indeed become small by degrees, altho 
by no means beautifully less, and it is necessary to withdraw the 
worn specimens periodically from circulation to recast them, and 
then to send them once again to do battle with the world. It has 
been said that cats have nine lives; this, however, is doubtful, but 
there is no question that shillings may enjoy that advantage. They 
are put into the crucible after years of useful toil — weather- 
beaten, battered, and worn—but they emerge from the furnace 
ordeal purified and rene and are then i 
channels of circulation with all the charm of freshness and juveni- 
lity on their handsome countenances to live another life. 

+ takes possibly a hundred old shillings to make eighty new 
ones, and hence will be seen at once the source of loss, for the same 
rule applies to all other moneys, though in regard to gold in a dif- 
ferent , sem Gold is the standard of value in lend, and all gold 
pieces should be both nominally and intrinsically worth the sums 
they ony wae When, therefore, a sovereign has become lessened 
in weight by attrition to the extent of half a grain below the 
minimum legal weight of which it was originally issued, its circula- 
tion = be legally stopped, and compensation demanded from its 
last holder for its deficiency. arrangement was acted upon 
with great rigour some years since, and hence the clamour about 
light gold which then arose. 

Silver and bronze coins are tokens of value only, their nominal being 
need than their intrinsic value at the very outset of their careers. 
long as they retain the marks of the Mint dies, however faintly de- 
fined, they are permitted to cireulate, and hence they in some cases 
lose one third of their substance before being withdrawn and re- 
modelled. To cover the constantly recurring waste of money by 
attrition, a sum of money averaging that mentioned above is set 
apart year by year, and it is said that it scarcely suffices for the 
a People move about more freely since greater facilities 
ve been offered them for doing so ; and as they cannot move far 
without money, that moves with them, and it is more to 
the action of attrition than formerly— its i iora- 
tion and relegation to the Mint. If it be asked “‘ t becomes of 
the products of attrition, the particles of silver and gold daily 








detached from our coinage?” that is a question which we cannot 
solve. a oy ae are nny ee ep and Go Hier tee} 
necessity be a very quantity in invisible existence 
at present. Probably samples of dust taken from the thoroughfares 
of the aren if — carefully, would yield a small per- 
centage—and thus the old story that “ streets of London are 
paved with gold” would receive at least a shadow of confirmation ! 
It has been estimated approximately that in three years of active 
circulation crown pieces lose five cent. of their original weight, 
half-crowns ten per cent., shillings thirty per cent., - 
forty per cent., and Grespeness ‘orty-two cent. 
coins are made of sterner than standard silver, and their rates 
of deterioration no doubt will be proportionally less. The penny is 
an actively circulated piece of money, whilst the farthing is very 
idle. It is likely, theref that the larger coins in this instance 
will first break toon, and thus invert the law as to silver. It is 
unfortunate for all coins that the present mode of manufacturing 
them is opposed to their longevity. Take the shilling as our illus- 
tration for all its relatives. When the plain disc of silver intended 
to be stamped is placed on the lower die of a press, it is plastic 
as annealing by fire and water can make it. Then when the upper 
die descends upon it the plain surfaces of the two dies sink deeply 
into those of the silver b whilst the soft metal of the latter 
fills the ornamented engraving of the dies. The operation of stamp- 
ing is thus less a raising of the impressions than itis a depressing 
of certain parts of the silver in a that others, standing at their 
original level, may be touched and moulded into form by the 
engraved portions of the dies. Thus it ha pens that the most pro- 
minent parts of coins are precisely those which are not hardened by 
compression, and are therefore not prepared to resist the attrition to 
which they will inevitably be exposed, and which eventuate in their 
destruction. The depressed parts of the coin having been forcibly 
squeezed, are very hard, but that hardness is practically useless, 
for those parts are not exposed in after life to the evils of attrition. 
It is difficult to suggest a remedy for this radical defect, which, 
small matter as it may seem, entails on the country an extra 
annual mditure of several thousands of pounds; but much 
would be done in the way of mitigatingits consequences if all coins 
were furnished at their birth with broad and deep projecting 
tims, These would then bear the brunt of attrition, and save the 
obverse and reverse impressions of coins from that speedy deface- 
ment which awaits their appearance in public. 





THE CEYLON RAILWAY. 


WE have on several occasions noticed this short but very impor- 
tant piece of work, and are now happy to be able to report such 
progress as to assure even the coffee planters and incredulous 
natives that a railway will indeed be completed after a lapse of 
nineteen years since Captain Moorsom’s survey was (made at the 
time of its first proposal; and this notwithstanding the work keeps 
up fits character for being generally unhealthy—the crossing of 
the Maha Oya has had the epithet of the “‘ Valley of the Shadow 
of Death ” applied to it—as well as that for dissatisfaction between 
the contractor and his agents of all grades. Judging from accounts 
— in the local papers, this latter has become a chronic com- 
plaint. 

The proverb, ‘‘’Tis an ill wind blows nobody good,” was perhaps 
never better ey than in this work. After strugg’ on 
for three years with an inadequate supply of labour imported from 
Bombay and the South of India, at an enormous expense to the 
contractor, the failure of the rice crops and consequent famine in 
India came to the rescue, and did that which no inducement of 
high pay had been able to do, viz., prevent the coolies from the 
coffee estates returning as usual to India when the coffee season 
was over. The arrangements made with pepe to secure this 





labour was most fortunate, though not of the slightest avail until 
the fearful state of ee ton b ieclen — the 
Kanganies or Maistries (si to in , who are a 
very shrewd class, and never fail to keep open channels of informa- 


tion and communication with their friends at home, to enable 
them to recruit their gangs, the crops there always exercising a 
powerful influence upon their movements. By the close of 
year it is - ay that the greater portiorof the masonry and 
earthwork be completed, the + bank over the Deckande 
Oya remaining the principal o to finishing the third divi- 
sion. At several points of this and the fourth divisions plate- 
laying is going on, and ballast is laid on the portion. 
Moragalla, or No. 8 tunnel, which at one time was expected to 
delay the opening of the line, has been finished some time. We 
described this portion of the works in our issue of August 11th, 
1865, but there stated it to be 350ft. long, instead of 358 yards. 
It is on an incline of 1 in 45, andcontains an 8, formed by two ten 
ooh Allagalla Viaduct, in rubbl is finished, and th 
e iaduct, in rubble masonry, is ed, and the 

work in the neighbourhood of the well-known magnificent looking 
mountains is in a forward state. ae 

We give below a comparative table of the great railway inclines 
of the world :— 

















Average | Steepest | Sharpest | Length of 
Name. | res Rise. Gradient. | Gradient.| Curve. | Tunnel. 
Miles. | Feet. | Feet. Miles. 
Giovi .. «. 6 884 1 in 36 1 in29 1,320 2°55 
Semmering 1 1,325 1 ,,47 1 ,, 40 660 2°66 
Bhore Ghaut 15. 1,831 1, 48 1 ,, 37 1,000 2°26 
Alleghany .. 15 1,690 1,47 | - | = 
Tabor, Chili 12 1,360 1 ,, 46h | 1, 444 604 _ 
Ceylon.. .. 11g 1,388 1,, 45 1,4 660 | “88 





We are sorry to have to chronicle the death of Mr. William 
Horn, one of the oldest servants of the original Ceylon Railway 
Company, and latterly one of the Government district engineers; 
and also the departure for England, in shattered health, of Mr. 
R. Reynolds, the contractor’s manager. The contractor loses a 
faithful and able servant, and it is a great pity that he could not 
remain to see the completion of the work on which he has for 
nearly four years devoted all his powerful energies and sacrificed 
his health for life—so says the medical report; but we hope a 
return to his native climate may set him right again. 

As the extension of the railway system in he island 
thi lo not look so a The Gampola branch, one of 
the ‘frst proposed to be ied out, has been surveyed, but the 
large £225,000 for under eight miles—has caused the 
Government to call for a revised estimate. This branch would run 
along the banks of the Mahavilla the crossing of which we 
illustrated a few weeks ago, and would no doubt be the first 
portion of a system to be hereafter carried to the vast and fruitful 

lantations lying higher up, and would be fed by tramways from 
Phe still higher regions Tea and Cinchona, which will very 
likely be thoroughly opened up shortly. 








MILLER’s GREASE.—Our attention has been called to an im- 
proved description of grease for use in flour mills and other situ- 
ations where heavy cogged gearing oe lubrication. Hitherto 
tallow and blacklead have been prin ipelly eee, but the new 
-_ invented by M. Swainsland, est Ham, is stated to be 

r than either, as it adheres more tenaciously to the surface to 
which it is appli 

A Fact ror Gro.ocists.—In sinking a shaft at the Garden 
Tin Mine, in Morvah, says the Cornish Telegraph,the men have 
met with a perfect pillar, about Sin. in diameter, standing, so to 

in the solid rock, and very different in its composition from 
the surrounding granite; and, what is stranger still, at the base 
of this pillar they have come upon what they say is a fly-wheel of 
the same material. Something similar was said of another dis- 
covery a few years since ; but the pillar, if we recollect aright, 
was found to be a natural luction of igneous rock, like the 
Staffa columns, which are of t..— Builder. 
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RAILWAY EXTENSION AND ITS RESULTS— 
MR. BAXTER’S PAPER, 


In our last number we referred to the valuable paper on the | 


above subject, which was read last week before the Statistical 
Society, by Mr. R. Dudley Baxter,.M.A. We now proceed to give 
an abstract of the paper. 

The topics discussed by Mr. Baxter, after an appropriate intro- 
duction, were—Railways in the United Kingdom—their distribu- 
tion—cost—traffic and benefit: railways in France—their cost and 
results : railways in Belgium and Holland—in the United States : 
railways and free trade: railways and national debt : further 
railway extension : conclusions. 

Mr. Baxter gives a succinct sketch of the origin and progress of 
the railway system of the United Kingdom, from the laying of 
Outram’s ways, or tramways, in 1800. down to 1865. Benjamin 
Outram, with whom this nime originated, was the father of the 


! 





distinguished General Outram. He gives an account of the violent | 


prejudice against the railway system which prevailed. Northamp- 
ton was so vehemently opposed to the London and Birmingham 
line that it was diverted five miles, and carried through the Kilsby 
tunnel, to the heavy cost of the company, and the permanent 
injury of the town itself. In 1845 most of the great lines had 
proved successful. The London and Birmingham was paying 10 
- cent., the Grand Junction 11 per cent., the Stockton and Dar- 
ington 15 per cent., and on an average shares were at 100 per cent. 
premium. Railways appeared an El Dorado, and the mania broke 
out with redoubled violence then as compared with that of 1835, 
In 1845 Parliament sanctioned the construction of 2,700 miles of 
new line; in 1846, 4,538 miles; and in 1847, 1,354, or 8,592 miles 
in the three years; the number of miles open at that time was 
2,148 miles. It was not till 1861 that there were 10,000 miles 
open. About 2,800 miles of the new lines sanctioned by Parlia- 
ment about 1846 were abandoned. 

A system of absorption of the smaller companies by the larger 
then ensued, and en great companies were formed, which 
divided the greater part of England amongst them. The North- 
Eastern, for instance, consists of twenty-five originally indepen- 
dent companies. The competition between these companies was 
very great, and by amalgamations, leases, guarantees, and prefer- 
ence stocks, they financed a large number of lines which otherwise 
could not have been made. In this manner the construction of 
railways progressed between 1850 and 1858, at the rate of nearly 
400 miles a year. The number of miles authorised from 1861 to 
1866 averages 1,220 miles per annum. Of the 7,324 miles autho- 
rised in that period, 3,500 miles have not been begun, or are not 
completed. Concerning the distribution of 12,782 miles of railway 
in the United Kingdom, England and Wales had at the end of 1864, 
5.976 double lines, 2,914 single, or one railway mile to 6°5 square 
miles, and to every 2,275 of the population; Scotland, 928 miles 
double lines, 1,177 single, or one mile to every 14°5 square miles, 
and to every 1,470 of the population; Ireland, 498 miles double 
lines, and 1,296 single, or one mile to 17°1 square miles, and to 
every 3,260 of the population. England has the highest proportion 
of double lines, and the greatest number of miles of railway as 
compared with surface of any country in the world, and Scotland the 
greatest number of miles of railway, as compared with population. 
London, is a centre to which nearly all the main lines convergs, but 
every large town is also a centre of railway convergence. A great 
deal may be learnt of the cliaracter and political state of a country 
from the convergence of its railway lines. Centralising France 
concentrates them all on Paris. Spain, another nation of the 
Latin race, directs her railways on Madrid. Italy shows her past 
deficiency of unity, and want of a capital, by her struggling aud 
centreless railroads. Belgium is evidently a collection of co-equal 
cities, without any preponderating focus, Germany betrays her 
territorial divisions by the multitude of her railway centres. 
Austria, on the contrary, shows her unity by the convergence of 
her lines on Vienna. The United States of America prove their 
federal independence by the number of centres of radiation. Tunere 
are in the United Kingdom twelve great railway districts, and in 
England, twelve great companies, with capitals of above £14,000,000 
each, which divide thecountry into great railway kingdoms, overwhich 
they rule, these comprising in the aggregate nearly seven-eighths 
of the total railway mileage. These are: 1. The North-Western 
district — and North-Western, 1,306 miles open, £53,210,000 
capital expended. 2. The Midland district—Midland, 677 miles, 


£26, 103,000. 3. North-Eastern district — Great Northern, 
422 miles, £18,200,000; and the North-Eastern, 1,221 miles, 
£41,158,000. 4. Mersey to Humber district—Lancashire and 


Yorkshire, 403 miles, £21,114,000; and the Manchester, Sheffield, 
and Lincoln, 246 miles, £14,113,000. 5. Eastern district—Great 
Eastern, 709 miles, £23,574,000. 6. South-Eastern district— 
South-Eastern, 319 miles, £18,626,000; London, Chatham, and 
Dover, 175 miles, £14,768,000; and the Brighton, 294 miles, 
£14,561,000. 7. The South-Western district-. London and 
South-Western, 500 miles, £16,364,000; and the Great Western, 
1,292 miles, £16,364,000. In Scotland: 8. South-East coast— 
The North British, 732 miles, £17,802,000. 9. Central district— 
Caledonian, 561 miles, £14,797,000. 10. The South-West coast— 
Glasgow and South-Western, 249 miles, £5,603,000. In Ireland : 
11. South-Western district—Great Southern and Western, 420 
miles, £5,712,000. 12. Midland district — Midland Great 
Western, 260 miles, £3,625,000. Total miles open, England and 
Wales, 7,564 miles ; capital expended, £309,421,000. Scotland, 
142 miles, £38,202,000; Ireland, 680 miles, £9,337,000. The 
capital authorised at the end of 1864 was, shares £590,413,000 ; 
loans, £)30,109,000; total, £520,522,000. Expended Stock, 
£13,049,000 ; mortgages, £93,031,000; preference capital, 
£104,647,000 ; ordinary, £214,755,000; total, £425,482,000. The 
capital expended is more than half as large as the national debt ; 
the debenture and preference capital was, in 1864, nearly half of the 
whole capital expended, Mr. Baxter calls attention to the steady 
increase of preference capital, and believes that the returns of 
1865 will show that it amounts to more than half of the total 
capital expended, and that there will be probably not less than 
£, 20,000,000 unissued or unpaid. So that railway property is vir- 
tually mortgaged to the debenture and preference contalien for 
about half its value, The railways of England and Wales have 
been constructed at a cost of £39,690 per mile, of Scetland £22,670, 
and of Ireland, £15,874. The English expenditure upon railways 
is the highest in the world. Railways and termini in London and 
large cities and towns are necessarily costly, and the capital also 
includes expensive dock works, heavy engineering works in tun- 
nels, cuttings, bridges, &c., not needed in such flat countries as 
Belgium. England, as the pioneer of the railway system, has also 
had to buy experience at a high price, from which other countries 
have profited ; it has alsoa great preponderance of double over 
single lines, and has now, indeed, in many places three and four 
lines of rail, which, of course, greatly increases the cost. The pro- 
moters of English railways have also been very heavily mulcted in 
the exorbitant prices they have had to pay for land and property. 
Parliamentary expenses, again, have been a heavy item of expen- 
diture. Mr, Baxter gives an interesting chapter on passenger and 
goods traffic, embracing an account of the performances of wagons, 
fast coaches, canal 
and shows that the reduction of fares by railways has enormously 
increased tbe traffic. From London to Doncaster the mail coach 
fares were £5 inside and £3 outside, by rail the fare is 27s. 6d. first 
class, and 21s. second class, the journey done in four hours against 
24 hours by fast coach. So also with goods, which are carried at 
about 40 per cent of the old canal rates, which railway competition 
brought down to about one-fourth of the former charges. 
The greater part of the railway traffic has been new, and 
created by the facilities they have afforded. The average 
annual increase of traffic for twenty-two years ending 1865 has 


been £1,423,000, the increase being largest in the later years. The | 





boats, &c., and the rates they charged ; | 


passengers and goods carried by 8 in 1864 was six times 
greater than before they were in’ The increased receipts 
in 1864, as compared with 1863, was £2,859,000. At the pre-rail- 
way rates the cost would have been £108,000,000 instead of 
000,000, a saving of £72,000,000, or more than the whole 
taxation of the United Kingdom. As affecting commerce, the ex- 
ports and imports before 1833 were nearly stationary: In 1833 
the total exports and imports amounted to £85,500,000, from 
which they have risen to £490,000,000 in 1865. Without railways 
it would Save been impossible, Mr. Baxter says, to convey the 
uantity of goods, or with the necessary rapidity. ways, he 
shows conclusively, have been greatly instrumental in ameliorating 
the condition of the great body of the people, by increasing 
trade and commerce, and facilitating the migration of the indus- 
trial classes to the localities in which their : 
In his sixth section Mr. Baxter gives an analysis of the railway 
system of France, the origin of which was attributable to the 
success of the Manchester and Liverpool Railway. In 1837 France 
had only 85 miles of railway — against 500 miles in England. 
In 1851, 2,124 miles, against 6,889 miles in the United Kingdom. 
In 1852 the Emperor took the railways in hand, and by a system 
of great wisdom, singularly adapted to the French people, he put 
an end to the previously feeble management, and laune ed into a 
bold course of railway development. The French public shrank 
from shares without a guarantee. He gave a State guarantee of 4 or 
5 per cent. interest. They preferred debentures, and he authorised 
an enormous issue of them. The companies complained of the 
shortness of their concessions, and he prolonged them to ninety- 
nine years. Capital flowed in readily, and from 1851 to 1857 the 
miles opened were increased from 2,124 to 4,475 miles, or more 
than doubled. England had then 9,037 miles opened. In 1865 
France had 8,134 miles open. Railway history in France is dealt 
with by Mr. Baxter under the four heads:—Ist, period of inde- 
pendent companies from 1831 to 1841; 2nd, period of joint part- 
nership of the State and the companies, 1842 to 1851; 3rd, period 
of Imperial amalgamations and guarantees, 1852 to 1857; and, 
4th, period of guaranteed extension lines from 1858 to the present 
time. Measured by area, France has only one-third of the rail- 
way accommodation, and by population one half, of that of the 
United Kingdom. Mr. Baxter shows the great advantages that 
have been derived by France from railways, in the increase of 
commerce and the saving of time and money. The railway sys- 
tems of Belgium, Holland, and the United States of America, 
with their distinctive characters and results, are each ably dealt 
with in the paper. The eleventh section of the paper is probably 
that which will be discussed with the deepest interest in the 
political and financial worlds. It relates to “Railway and 
National Debts,” and discusses the idea of applying railway pro- 
perty and its revenues to the mitigation or extinction of national 
burdens. The facts stated under this head, and the principles 
enunciated, are sufficiently important to warrant rather lengthy 
extracts from Mr. Baxter’s paper. He says— 

When the Belgian Government, in 1834, projected a system of State rail- 
ways, to be constructed with money borrowed by the State, they provided for 
the extinction of the loans in fifty years by an annual sinking fund. The 
amount borrowed was nearly £8,000 000 sterling, and the whole will be paid 
off in 1884, after which date the whole profits of the State lines, 352 miles in 
length, will become part of the revenue of the nation. But so good an invest- 
ment are these lines that their present nett income is £525,000 a-year, and is 
increasing at a rate which promises in 1884 a nett revenue of £960,000, a sum 
which will be sufficient to pay the interest on the whole national debt, now 
£ 26,000,000. Besides this the conceded lines, 1,000 miles in length, will be 
amortised and become State property in ninety years from the beginning of 
their concess ns, and the profits on a capital of more than £13,000,000 will 
then be a. .ilable towards the State revenue, 


Mr. Baxter adds :— 

This system was copied by France, and imitated from her by the other Latin 
nations—Spain, Portugal, and Italy, as well as by the non-Latin states of 
Austria and Holland. All these countries, at the end of ninety-nine, ninety, 
and eighty-five years, will practically pay off a large portion of their national 
debt. Improvident Spain will pay off about £40,000 000 out of her debt of 
£145,000,000. Heavily-vurdened Austria will practically abrogate something 
like £65,000,000 out of her debt of £250,000,000, Italy will wipe out.a large 
portion of her debt of £170,000,000. 

_ And, again, the following important. extract :— 

But the most remarkable example is France, and I will endeavour to 
explain as briefly as possivle the working of the French system. In France 
the railways are conceded for ninety-nine years ; but it is one of the conditions 
of the grant that all the capital, whether in shares or debentures, shall be paid 
off within that term by an annual amortissement, or sinking fund. The small 
amount of this annual payment is very extraordinary. ‘The French rate of 
interest is 5 per cent., and the annual sinking fund necessary to pay off 100f. 
in ninety-nine years is, as nearly as possible, ‘04. Put into the English form, 
for the sake of clearness, this means that \he annual sinking fund necessary, 
at 5 per cent., to redeem £100 in ninety-nine years is only one shilling per 
annum. As debentures are issued in France for less than ninety-nine years 
when part of the concession is run out the amount of the sinking fund varies, 
but it is usually said to amount, on the average, to one-eighth percent. As 
the whole expended capital of French railways represented by shares and 
debentures is 4233,000,000 it follows that the total sinking fund paid by the 
French companies for the redemption of that sum is less than £300,000. The 
result is marvellous that for £300000 the French nation will acquire, in less 
than ninety-nine years, au unencumbered property of £233.000,000. But this 
is not all. The railways represented by that £233,000,000 sterling produced in 
1865 a nett revenue of about £12,500,000, Before 1572 further railways will 
have been completed, which will be amortised at the same date as their parent 
lines, and will produce, before many years, a nett income of £4,000,000, 
making a total nett income of the French railways of £16,500,000. But the 
total charge of the French national debt in 1865 was only £16,000,000, so that 
France has now a system in operation which, in less than ninety years from the 
present time, will relieve the country from the whole burden of her national 
debt of nearly £500,000,000. 

Among the logical conclusions, with which Mr. Baxter finishes 
his exhaustive and able paper, is this, that ‘‘a sinking fund 
should be instituted, to purchase for the State a portion of the 
railway capital, and so to lighten the charge of the national 
debt.” Mr. Baxter thinks the next thirty-six years likely to 
witness even greater progress than the last thirty-six, in which 
85,000 miles ef railway have been constructed. He believes in 
England possessing, at no distant date, more than 20,000 miles, 
France an equal number, and the other nations on the Continent 
at least one railway mile for every ten square miles of their 
area, 








PRESENT STATE OF LE CHAMP DE MARS. 


On entering the site of ‘‘ L’Exposition Universelle” of 1867, by 
the Bridge of Jena, two enormous placards, ing the inscription 
‘* Photographie Internationale,” arrest the attention of the visitor, 
and demonstrate that a “‘ carte” awaits everyone who is willing to 
obtain it on the very threshold of the scene of his explorations. 
We question much whether visitors of the next year will feel 
disposed to stop at the very commencement of their expedition to 
“have their likeness taken.” A little further to the left brings 
us in front of a large yellow edifice, whose surface is varied by the 
introduction of red and blue parallel bands or stripes. It is in- 
tended to represent the form of a church, but in reality is built 
in mockery of both the laws of architecture and ecclesiastical 
regulations. Embroideries, paintings, organs, and other religious 
articles are to be exhibited therein, but the chief difficulty is to 
find the entrance, which is almost hidden in a corner of the build- 
ing, forming a re-entering angle, Passing this we have a full view 
of the park, which presents a vast landscape to our observation. 
Sloping lawns, undulating swards, and beautiful trees, terminate in 
the distance in a getitle valley, revealing in its centre the curved 
outlines of alake. From its midst rises a rocky islet, connected 
to the mainland, so to call it, by a single arch of rock of peculiar 
boldness and elegance. ‘The appearance of this portion of the 
park recalls vividly the features of the scenery in the Bois de 

oulogne, or in that of Vincennes. The credit of thus transform- 
ing the Champ de Mars into its present state is due to the exer- 
tions of M, a a who has the chief superintendence of all 
plantations, walks, and roads within the jurisdiction of the muni- 
cipality. It will, however, be difficult for a stranger to believe 
that the magnificent promenade, with its large and handsome 


bour is in demand. - 





trons, has Toon, cupeted desing fn, pret a ae t+ the 
enormous masses of Ww ‘appear to have their 
present. site for ages, be but intruders of y . Iti 
satisfactory to learn that the new arrangement of the park will 
survive the Exhibition, and that the park will be a permanent place 
of recreation for the Parisians; gas and water have been Jaid on with 
this end in view, and when the ibition has become a thing of the 
past the park will be maintained similar to others under municipal 
authority and surveillance. Upon the rocky islet we have already 
alluded to in the middle of the lake will be erected a wrought iron 
Ighthouse, from the designs of M. Rigolet, provided with one of 
Lepaute’s lanterns, with the express intention of conducting some 
experiments upon the electric light. It was originally intended to 
cut a channel for a small river to the Seine, serving as an 
overflow for the lake, but this project has been abandoned, and 
the valley will be continued to the river, and, in order not to 
interrupt the traffic upon the quay, a steel bridge, designed by 
M. Henri Joret, will be thrown across it. At the present moment 
the necessary excavations for completing the valley are in progress, 
and the stuff will be employed in raising the terrace upon the 
bank of the Seine. 

Approaching along the avenue of La Bourdonnage one perceives 
the huge erection appropriated to the reception of a portion of the 
machinery, railway plant, and models of public and architectural 
works. In the near vicinity is the general bakery of Bergeron 
and Co., where bread of every quality will be manufactured on a 
large scale. A great deal has been said respecting the superiority of 
French bread, and English visitors will therefore be able to satisfy 
themselves upon the point. The ovens, which are upon the 
system of M. Cluzeau, are already fixed. Close to these ovens is a 
portion of the walls of the international theatre, but for some time 
past the works have been at a standstill—a very fortunate ¢ircum- 
stance, since the foundations have had time to sink, and render 
manifest the little care taken in building them, as the walls are 
one mass of cracks and rents. The probability is that this 
theatre will be consigned to oblivion and summarily dismissed 
the premises. In the space enclosed by the Quay d’Orsay, 
the avenue of La Bourdonnage, and the great avenue forming 
the area of the palace, are numerous structures in various 
stages of erection, comprising accommodation for the manufacture 
of tauens glass works, chocolate, and photo-sculpture. The 
imperial pavilion is situated in this locality, but is pronounced by 
competent judges to be not a happy idea. A place of honour has 
been assigned, and deservedly so, to the dwellings of the working 
classes, since they are close to the pavilion ; the most prominent 
designs are those of a house with a curious wooden front, and 
another of brick with shops on the ground floor, after the custom 
in Paris. A large space of ground near L’Ecole Militaire is re- 
served for a model oo The Belgians have constructed in the 
ground assigned to them a perfect marvel of carpentry in the form 
of a rotunda, covered by a roof of a most complicated character, 
all the principals of which rest upon one single central pillar. 
This remarkable structure is intended for the reception of railway 
plant and matériel. In that portion of the park bordering upon 
the avenue of Suffren there is not much yet accomplished, the twc 
principal tenants at present being the representatives of Egypt 
and Tunis. The former nation does not mean to be in the - 
ground, since it is erecting a temple, a salamlik, and a fellah’s 
house. The temple is dedicated to Athér, the Egyptian Venus, 
distinguished by possessing. the ears of a cow. The head of 
the goddess adorns the capitals of the peristyle of this edifice, 
which is 80ft. in length and 60ft. in breadth. The salamlik is 
destined for the reception of the Viceroy, and is in the form of 
a parallelogram lighted from above, and containing an apart- 
ment in the Moorish style for the especial use of the Pacha. 
The house of the ‘‘fellah” will be of considerable size. It will 
contain ovens for artificial incubation, halls for the exhibition of 
articles of the country, stables for dromedaries, &c. <A retinue of 
fifty natives will form the staff necessary to keep everything au 
courant. 

At the angle of l’Avenue de Suffren and the Quay d’Orsay com- 
mence to rise the foundation of the palace of the Bey of Tunis, 
forming a rectangle 80ft. by 68ft. At present they are about 10ft. 
high. The palace will be entered by a wide iron staircase; it is of 
wood, and covered by a dome 65ft. in height and four small 
cupolas. The Tunisians will carry on the manufactures of their 
country in the basement portion of the edifice, where also it is 

roposed to lodge the wild ts, which, it has been stated, is the 
intention of the Bey to bring with him. To our own country is 
allotted a large space.of ground in this neighbourhood, but nothing 
has been done in our temporary territory except the construction 
of a drain or culvert leading from it to the river. Apropos to this 
latter work a French writer in Les Travaux Publics, remarks “‘ Les 
Anglais ont des idées si bizarres.” The exhibition of horticulture 
will take place in the gardens, and the whole of the arrangements 
connected with this department are in the hands of M. Barillet 
Deschamps, gardener-in-chief to the city of Paris, and to a better 
and more efficient authority they could not have been confided. 





South KENSINGTON MusEuM.—Visitors during the week ending 
24th November, 1866. On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 9,202; on Wednesday, Thursday, and 
Friday ( admission 6d. ), from 10 a.m. till 4 p.m., 1,346; total 
10,526. Average of corresponding week in former years, 8,774. 
Total from the opening of the museum, 6,422,453. 


LUBRICATORS.—Attention is being directed in France to what is 
called the chemical grease of M. Lhonoré, which consists of ordi- 
nary tallow purified by double filtration, and of which the acid 
principles have been neutralised by a metallic oxide. In an article 
in a Parisian technical journal on the influence of grease on tools 
and machinery, M. Lhonoré’s prepared tallow is highly lauded for 
its preservative powers on polished surfaces, as well as its value as 
a lubricator. It seems that the imperial naval engineer and 
naval constructor at Cherbourg have made comparative experi- 
ments with this and other lubricators on board the despatch boat, 
Le Dauphin, and report that the average consumption per hour of 
common tallow was 0°568 kilogrammes, and that of the chemical 
grease only 0°390, showing a saving of 30 per cent.; but.this state- 
ment is incomplete, as the relative prices of the two lubricants are 
omitted. This report is i by others signed by several 
constructors and engineers of Brest, Havre, Paris, and Rotter- 
dam. MM. Spinelli and Mahier, of Havre, report specially 
on the value of the chemical grease in the preservation 
of polished surfaces, and state that during the space of two 
years it completely preserved the brightness of tools and machinery 
exposed constantly to the heat of gas, and which previously 
oxidised rapidly; and other engineers and manufacturers speak of 
it highly as a preservative for polished arms, and say that it has no 
appreciable action on copper; amongst the advantages stated 
are that a very small quantity is required, and as it does not dry 
it can easily be wi off. The same subject is treated by M. 
Frichs, in Dingler’s ‘* Polytechnisches Journal.” It appears that 
the petroleum districts of Galicia supply engineers and others 
with a substance resembling wax, rich in paraffin, and known bi 
the name of ozokérite or mineral wax; it is of a dark greenis 
black colour, melts at 40 deg. to 50 deg. Centigrade (104 deg. to 
122 deg. Fah.), applicable ia many cases to the same uses as wax, 
and particularly valuable as a lubricator, in consequence of its 
being scarcely susceptible of being-acted upon by acids or con- 
centrated alkalies. A special mode of application is the varnish- 
ing of iron plate and other work, by coating the metal with the 
mineral wax and then submitting it to « heat sufficient to cause 
the combustion of the latter; the metal ig then coated with a 
durable varnish, which protects it perfectly from the effects not 
only of moisture but also of acid vapours, an application which is 
declared to be both easy and cheap. This mineral wax is also 
described as peculiarly adapted for the preparation of waterproof 
cloth and paper, 








Nov. 30, 1866. 


THE ENGINEER. 





421 








RAILWAY MATTERS. 

1,700 cabs sometimes enter the Waterloo station in a day. 

THE Waterford and Kilkenny Company are declaring a dividend 
of 2 per cent. 

THE income of the Cape Town Railway for the last half year 
shows a slight decrease. 

THE traffic at the Waterloo station exceeds that of any other 
station in the metropolis, 

THE Northern of France Railway has 764 miles of line this year 
as against 728 miles last year. 

Ir is proposed to sever the metropolitan extensions from the 
Great Eastern main line management. 

STaRTING with some 200 miles in 1834, our railway system had 
last year grown to about 13,100 miles. 

THE most rapid rate of railway extension was in 1845-50— 
the ‘‘ mania ” years—when 812 miles used to be opened annually. 

EUSTON-SQUARE station would be much more convenient to pas- 
sengers arriving if the cabs were regulated with the care exercised 
at Waterloo station. 

In the course of the present year sixty-nine persons have died, 
and seventy-seven have been wounded, in consequence of railway 
accidents, in Belgium. 

THE rails are nearly all laid on the Derwent branch of the Mary- 

rt and Carlisle line, and in a month’s time the bridge over the 

erwent is to be completed. 

Iy England railways have cost more than anywhere else. The 
expense per mile has been £39,690, while in Scotland it has been 

=. £22,670, and in Ireland £13,874. 

THE petition of the Chatham and Dover shareholders prays 
against the grant of further parliamentary powers till a searching 
parliamentary inquiry has been made. 

Ir is stated that the resignations of Mr. Rowbotham, manager, 
and Mr. Lythgoe, accountant, have been accepted by the new 
directors of the North British Railway. 

A TENDER for 10,000 tons of rails with fastenings, and 25 tons of 
spikes, has come out to be tendered for on the 20th of December, 
at twelve o’clock, in the Hague, for the Dutch Government. 

A LABOURER has just been torn to pieces by a passing train 
whilst entering the Great Northern coal ‘‘ bays,” there being no 
entrance to these bays but one exposed to such danger constantly, 

Tue sheriff has seized a train and taken possession of the Shrews- 
bury: station on the Potteries, at Shrewsbury, and North Wales 
Railway, a judgment having been obtained against the railway 
by a debenture holder. , 

THE profits of the railways have by no means been in propor- 
tion to their extension. Dividends reached their highest average 
figure, 5°48 per cent., in 1845, sank to their lowest, 3°31, in 1850, 
and gradually recovered to 4°46 in 1865, 

THE Austrian Minister of Commerce has written a pamphlet, 
proposing great Austrian lines of railway to connect the Adriatic 
with the Baltic and Black Seas. The difficulty of carrying a line 
through or over three chains of Alps is sufficiently gr eat. 

Ir is proposed to obtain the co-operation of the South-Western 
Company for the carrying into effect their sch of ting 
the Thames Embankment with the South Western Railway in one 
direction, and with the Metropolitan District Railway in another. 

Mr. WarKIN, M.P., as chairman of the South Eastern Railway 
Company, has gone to Paris, with a view to obtaining the consent 
of the French Government to suspend the Custom-house examin- 
ation of passengers’ baggage, at events during the Exhibition 
year. 

THE Ross and Monmouth directors are authorised to proceed 
with a bill for the construction of a railway on the left side of the 
Wye in lieu of the line on the right bank, and branches are also 
proposed so as to connect the scheme with the Coleford and Usk 
and other lines. 

A TESTIMONIAL, in the shape of a chronometer watch, has just 
been presented by a few season-ticket holders on the Great 
Eastern Railway to Mr. Godfrey, station-master at Bishopsgate- 
street, for his untiring exertions to oblige, and his courteous 
attention generally. 

THE ae of the Nicaragua Railwa pag os , with a re- 
spectable provisional committee, was issued on Monday, for the 

yurpose of making a transit route between the Atlantic and 
acific Oceans, through Nicaragua, as projected by Captain 
Bedford Pim, R.N. 

ONLY half of the mileage authorised by Parliament on new rail- 
wafs during the last six years has actually been constructed, and 
there must be about 3,500 miles not begun, or not completed—an 
amount of work sufficient to occupy us for fully seven years at our 
present rate of progress. 

THE Dry Dock Railroad Company of New York, wishing to run 
a curve of their road through a certain street of that city which 
would inconveniently block up the pavement, did their work on 
Sunday in order to avoid an injunction on their proceeding, as no 
civil process could be issued on that day, 

A LARGE meeting of the Chatham and Dover debenture holders 
was held at the Victoria station on Monday to oppose the new 
parliamentary scheme of the directors, as one of the speakers put 
it, on the ground that the debenture holders having a first mort- 
gage are asked to allow a second mortgage, the claims of which 
shall take precedence of their own. 

Tae Great Northern express train from Bedford, on Monday, 
took fire through a tarpaulin blowing over a lamp, and all the 
efforts of the passengers failed for ten minutes to attract the 
attention of the guard. A carriage roof was burnt through, but 
on stopping the train the passengers were removed from the car- 
riage and the fire was extinguished. 

THE Marquis of Salisbury summoned the Great Northern Com- 
pany before the Hertford bench on Saturday for using locomotives 
emitting smoke. After a private conference between the prose- 
cuting and defending counsel the magistrates consented to let the 
case stand over for two months. It is understood the company 
undertook to do their best to abate the nuisance. 

THE shareholders of the London, Chatham, and Dover Railway 
have made their proposal, which is, of course, to right the com- 
pany by sacrificing the debenture holders. A sum of £1,500,000 is 
to be raised on bonds taking precedence of every other liability, 
and the claims of debenture holders are to be arrested for five 
years, and those of other creditors for eighteen months. 

Ir is announced that important trials of peat fuel for engines 
have been made in Canada. Perhaps it may be worth stating that 
peat has long been used as fuel for engines on the Bavarian lines 
of railway. Although it is condensed beforehand, the results do 
not seem as advantageous as those attained by coal, however well 
peat may answer in a country where little coal is produced. 

Last week an engine got jammed between the half-opened 
bridge and a barge on the Sankey canal, near Warrington. This 
is the second accident of the kind within a short time, and no 
wonder, as there is a railway and two other swing bridges over 
the Sankey canal, all within a stone’s throw, and over a remark- 
ably busy canal. Perhaps a more absurd or dangerous arrange- 
ment could not be found. 

Tue Eastern Bengal Company states, that the fares were fixed 
by the Government in the first instance at an unremunerative rate 
in the most arbitrary manner. The fares fixed for first and 
second-class passengers were lower in proportion than those for the 
third and fourth classes. The fares for first'and second-class pas- 
sengers had been raised on the line between Calcutta and Barrack- 
Pore station, and it was hoped the increase would be further ex- 








NOTES AND MEMORANDA. 
In 1801 the population of London was only 958,000. 
aoe ORE occurs in large quantities on the coast of Newfound- 


Forty TONS of rust were taken out of the Menai tubular bridge 
at one thorough cleaning. 

Ir has been calculated that 96,0001b. of candles are used weekly 
in the mines of Cornwall. 

M. PISANI pod the presence of soluble hyposulphates in the 
aerolite which fell at Orgueil. 

A TooTH placed in a solution of sugar becomes gelatinous, 
and the enamel spongy and easily broken. 

ELECTRICITY is now employed in firing the charges of nitro- 
glycerine used in blasting at the Hoosac Tunnel. 

ACCORDING to'a report lately issued there were 3,774 large brewers 
in the towns of Prussia, and 3,652 in the villages. 

In the course of recent excavations made in the Court of the 
Louvre the workmen came upon the foundations of the fortress 
built by Philip Augustus. 

AN excellent bronze for small castings may be made by fusing 
together in a closed crucible ninety-five parts of copper by weight, 
and thirty-six parts of tin. 

Ir it stated that Californian silk far exceeds in quality that in 
grown in Europe. The climate of California is much more 
favourable to the growth of the mulberry. 

M, STAHL gives solidity to friable specimens, even if of loose 
material like a mould in sand of a shell or bone, by running in a 
mixture of resin and spermacetti melted together. 

Dr. RICHARDSON states that iodine placed in a small box with a 
perforated lid, destroys organic poison in rooms. In cases of 
small-pox he has seen this method used with great benefit. 


THE production of postage stamps, which in France only 
amounted in 1849 to 19,000,000, increased in 1865 to 414,000,000, 
and will reach 450,000,000 this year. England prints 800,000,000 
annually. 

Mr. SPILLER, of the Woolwich Arsenal, has remarked that the 
barrels of the rifles used by the Volunteers there are strongly 
magnetic. The range at which they are fired is situated due North 
and South. 

THE beans of a, plant belonging to the genus dialum are used 
instead of soap Bh mony pevvinces of China. The Chinese remove 
the outer skin with a knife, and then cut the bean against wet 
linen which they wish to wash. 

THE great ente' of tunnelling Mont Cenis has been com- 
pleted to one- of its extent. The perforation now extends 
6,110 metres; strong hopes are entertained that the entire work 
will be completed in three years. 

CONTINUAL changes seem to be taking place in the saline consti- 
tuents of the Harrogate waters; barium salts, together with the 
strontia, | the lithia, having appeared within the last 
few years. No one of these bodies was detected by Dr. Hofmann 
in 1854. 

M. MELSENS states that having suffered from an accident, by 
which his eyes were rendered exceedingly averse to light, he found 
the greatest relief by employing spectacles, containing glasses 
covered with gold leaf, through which he could see the contour of 
bright clouds. 

THE moisture deposited on the windows of the court-room of 
one of the American cities was collected and analyzed, when it was 
found to be putrefying and decolorized permanganate of potassa, 
more deleterious to health than that obtained from deep mines 
and similar places. 

IN an experiment lately performed by M. Boussingault with two 
leaves of Populus Alba, each ex d to the light, in a mixture of 
air and carbonic acid, he found that they decomposed the same 
quantity of carbonic acid though one side of one leaf was shielded 
from the light by black paper. 

HELMHOLZ considered that 32 muscular agitations in the second 
was necessary for tetanization, that is, complete contraction. M. 
Marey, the inventor of the spymograph and myograph, shows that 
in a bird 75 may be necessary; in a tortoise only 4. He regards 
the system of the heart as a single “‘ agitation ” (secousse). 

On examining the flame of the gas supplied in Munich, Profes- 
sor Vogel remarked a pale soda line which was not observed when 
the gas was passed through sulphuric acid. On analysing the 
deposit on the surface of a copper burner which had been a year 
in use, he found a considerable proportion of sulphate of soda. 


FURTHER investigations by Dr. Muspratt and Mr. R. H. Davies 
have revealed the presence of lithia and strontia in the waters of 
all the Harrogate springs. Mr. Davies has found as much as 
3242 grains of carbonate of strontia in a gallon of water of the 
Old Suiphur Well, and 2°815 grains in the same quantity of water 
from the Kissengen spring. 


PROFESSOR HOUGHTON stated that on July 14th, 1860, a meteoric 
stone fell at Dhurmsalla, the fragments of which were so intensely 
cold as to benumb the hands of the coolies who picked them up. 
Its constitution was as pam pe men 47°67; nickel iron, 
8°42 ; proto-sulphuret of iron, 5°61; chrome iron, 4°16; minerals 
insoluble in hydrochloric acid, 34°14. 

THE stem for the Monarch weighs 17 tons, and is the largest 
forging ever a at Chatham dockyard. On its removal to 
the factory the slotting, planing, boring, and polishing processes it 
was required to undergo occupied some weeks ; the shape of the 
stem-piece, which exactly resembles the lower portion of the letter 
8, rendering these operations extremely difficult. 

Ir is well known that chlorate of potassium and iodide of 
potassium do not react on each other when brought together under 
ordinary circumstances, and that either may be administered to an 
animal without producing any toxic effect. But when these two 
salts are administered together, M. Melsens finds that iodate of 
potash is formed in the body, and the animal is poisoned. 

THE French method for preserving grapes the year round, is by 
pies the bunches just before they are thoroughly ripe, and 

ipping them in lime water having the consistency of thin cream. 
The lime coating keeps out the air and checks any tendency to 
decay. When grapes thus prepared are wanted for the table, they 
are placed for a moment in hot water, and the lime will be 
reinoved. 

HITHERTO it has been found impossible to adopt the ordinary 
Eats machines for curvilinear planing, but at length this pro- 

lem has been solved by Mr. Middleton, the head of the machinery 
department in Chatham dockyard, who has succeeded in planing 
the whole of the curves and angular surfaces of the iron stem-piece 
for the Monarch, with no other appliances than the common 
planing machines. 

Mr. Stas, of Brussels, has been experimenting with the view of 
ascertaining the truth or error of Protet’s theory, that the atomic 
weights of all simple bodies are multiples of that of hydrogen. His 
results convince him that the theory has no foundation in fact. 
Taking hydrogen as the unit, he finds the atomic weight of oxygen 
to be 15°960 ; of chlorine, 35°368 ; of iodine, 126°533 ; of potassium, 
39,040 ; of sodium, 22980 ; and of silver, 107°660, 

In France railways cost £30,650 per mile for the ‘‘ old network,” 
and £27,350 for the new, which is composed almost entirely of 
single lines. In the United States, where the railways are also 
mainly “ single tracks,” the cost of construction is from £7,000 to 
£15,000 per mile, or about one-third of the cost in England ; but 
then they are very inferier to ours in weight of rails and in 


por send = , Stations, and general efficiency, and they soon 








MISCELLANEA. 
TxE Midland colliers are still on strike. 
Tue strike of the iron workers is now virtually at an end on the 
e, 

™ COMPANY is in formation for bringing out a new water meter 
of great accuracy. 

Two, three, or at most four years will generally suffice to destroy 
the copper on a ship’s bottom. 

A Paris bridge was macadamized in one night, recently, by 
means of a steam roller weighing 70,000 Ib. 

THE trades of London and Sheffield are moving for a commission 
of inquiry into the recent trade outrages in the latter place. 

A BEAUTIFUL imitation of ivory is now made in France from 
a — of papier mache and gelatine. It is called Parisian 
mar 


Tue drawings and plans for another gota a ironclad, to be 
bers agg at Chatham, are in course of preparation at the Ad- 
miralty. 

LIZUTENAN?T Bountn’s carbines excite considerable curiosity in 
France, as much by the rapidity of their fire as by the simplicity 
of their mechanism. 

A NUMBER of new breech-loading rifles (Snider pattern) have 
been received at Aldershott Camp and distributed to the different 
regiments for practice. 

THE master spinners and manufacturers of the Bacup district 
have resolved that on Monday next their mills shall commence to 
work four days a week only. 

A JOINT commission is about to be appointed by the British and 
French Governments for the purpose of investigating and improving 
the fishery laws of the two countries. 

THE proposed geological survey of Roumelia, we regret to have 
to report, has, like so many other hopeful schemes of Turkish re- 
form, fallen through before is was even well begun, 

Some important experiments have been made at Shoeburyness 
with a view to test a new turntable and mechanism increasing the 
lateral scope of heavy guns mounted behind shields. 

TE Metropolitan Board will ask for powers to form new streets 
to connect the Strand, Parliament-street, and the districts lying 
north and west of those routes with the Thames Embankment. 

WE are informed that the GovernmentHave decided to accept the 
gift of a plot of ground in Bethnal-green, and to establish a 
museum of science and art there, wi will be opened in the 
evening. 

At the meeting of the Nerbudda Coal Company on Monday the 
contract with the Great Indian Peninsula Eales, which had 
already been adopted at a meeting of the latter company, was con- 
firmed. 

Tue French ironclad frigate La Gloire, which figured at the 

eat international meeting of the French and English fleets 
fast year, has been put out of commission, and now lies a hulk at 
Toulon. 

Tue celebrated Crumlin viaduct has setargone a thorough reno- 
vation, the wooden floor being exchanged for an iron one, and 
other substantial changes being made, so that the structure is 
stronger than ever it was. 

THE great enterprise of tunnelling the Mont Cenis has been 
completed to one-half of its extent. e perforation now extends 
6,110 metres; strong hopes are entertained that the entire work will 
be completed in three years. 

Mr. DanGANn’s temporary embarrassment has called forth the 
strongest expressions of regret, coupled with the most grateful 
acknowledgments of his public services, from the press,- represent- 
ing all shades of political opinion. 

On Friday the strike in the iron trade at Middlesborough, which 
has now extended over eighteen weeks, terminated by the men agree- 
ing to return to work at the reduction proposed by the masters at 
the commencement of the struggle. 

THE armament of the Minotaur is fixed by Admiralty minute as 
follows :—Main deck, four 12-ton 9in. rifled muzzle-loading guns, 
and eighteen 6-ton 7in. rifled muzzle-loaders; upper deck, four 
6-ton 7in. rifles, as on beam deck, as revolving chase guns. 

TuE construction of iron floating docks has ~ 4 been talked 
about, but now they are accomplished facts. Mr. Thomson’s iron 
dock at Sourabaya was the first ever actually afloat, Many are 
now being built for all parts of the world. 

THE Monarch will be the first ship combining the turret and the 
broadside principles in the same vessel, and consequently it is to 
her central battery, in which will be mounted her heavy broadside 
guns, with turrets above, that the greatest amount of protection 
will be required. 

On the 8th inst. the Great Republic, the strongest and largest 
ship in America, the first of the new steamers now building for 
the Pacific Mail Company’s line between San Francisco and China, 
was successfully launched from the shipyard of Mr. Henry Steers, 
at Greenpoint, New York. 

THERE was a higher tide in the Thames on Saturday afternoon 
than has been seen for three years. Large portions of the space 
between the river wall of the embankment and the shore were 
under water, but no serious injury was done, and on the opening 
of the sluices the water was very speedily drained off into the 
river. 

Ir is currently reported that, notwithstanding Sir John 
Pakington’s most earnest desire to add to the navy a further 
number of powerful iron-clad vessels, he will not be enabled 
to carry out his views, from the fact that there is no disposition 
on the part of Government to increase the navy estimates over the 
sum voted last year. 

Ir is suggested that for the future trials of speed should be 
made by arun of twelve or twenty-four hours, with the patent 
log over the side. Arun at the measured mile is apt to be very 
deceptive. Moreover, the trial should take place without anyone 
but those appointed to try the ship, or other-disinterested persons 
being on board. ’ 

THE Chi Post says that there @re persons at Cairo with 
ding bain, bea ring to hunt for the safe. of the steamer 
W. R. Carter, which contains over a million of dollars, of which 
they are to have one-half if recovered. It lies about thirty-five 
miles above Vicksburgh, buried in the bed of the Mississippi, and 
has been under water for six months, 

Mr. Caries Layyon, civil ineer, has been returned to 
represent Belfast in Parliament. . Lanyon was for many years 
county surveyor of Antrim, and only resigned when his private 

ractice became so great that it interfered with his public duty. He 
is the senior partner of the eminent firm of Lanyon, Lynn, and 
Lanyon, of Belfast, and Sackville-street, Dublin, civil engineers 
and architects. 

TuE director of the geological survey of India, Dr. Oldham, 
states, in his last reports on the coalfields, that about 400,000 tons 
are raised annually in Eastern Bengal, while the —_ deposits in 
other parts of the empire appear to be neglected. e great beds 
in the valley of the Nerbud and in the Kurhurbari district, 
still lie undisturbed; but the latter will soon be traversed by a 
railway—a chord of the East Indian line, 

W23at in effect will be a third turret will be erected at the bow 
of the Monarch, consisting of anarmour-plated traverse, or battery, 
rising from the water-lines toa height of eight feet above the upper 
deck, and giving protection to the large chase gun to be carried at the 
bow. Like the whole of the other iron ships built from the designs 
of the present Chief Constructor of the Navy, the Monarch is being 
constructed on the cellular double- principle, first intro- 
duced into the navy with so much success in the Bellerophon, 
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DAWES’ COMPRESSED AIR HAMMER. 


AS 
Zs 
N 


Z 
rrr AN 
My 
M110), tft 


NA 
wy, 
% 
% 
Y 
%, 


Y 


SS 


r 


RSS’ SSS PQQ AQAA 
RS 


UG TEAS | SS 


MMW 
SOAs Sg 
‘S 


j 


ha 


VM f yf fély 


Uda 


= 


Z 


po eS 


SAGEES 
“dtidddd ddd 


CMM EEE : 
Lf 


SS 
> 
SS 
SS 


/e) Wi 


Ny 

“ty 

= 
VM 





ss 


Lip 


In the accompanying engraving we illustrate a compressed air | presses the air until the pressure on the top of the piston is 600 1b. 
hammer, invented and manufactured by Mr. T. G. Dawes, of | or 700 lb., which gives the hammer, which weighs about 40 lb., 
Wolverhampton, which is now — its way into extended use. | great impetus in its descent. It will be seen that the 
The action of the hammer is so simple that it will be understood | ascent of the hammer piston is caused by the still greater 
almost without explanation. A, Figs. 1 and 2, is the motor | pressure of the air forced into the cylinder beneath it. 
cylinder, the piston of which is driven bv an eccentric, K, | the motor piston through the opening p. Un the passage 
on the pulley shaft, c. The cylinder is six inches d ameter. | between the two pistons is placed a cock C, which, when open, 
It is open at one end, and about three inches from | allows the air from the motor cylinder to escape, and so softens 
the other a number of holes, 6, are drilled, through | the blow. In proportion as this cock is more or less open, so will 
which the air for compression is drawn at each stroke of the | the force of impact be greater or less, These hammers run at 
piston. The stroke of the motor piston is 3in. The hammer | from 200 to 300 strokes per minute, and are found very suitable 
cylinder, ¢, is 2jin. diameter, and 6in. stroke, and is closed at each for planishing copper plates up to 26in. wide, light smith’s work, 
end — the lower end being fitted with a stuffing box, and the top | &. They are, it will be seen, very simple, and unlikely to get out 
with a self-acting inlet valve, f, which lets in air when requi | of order, and so far deserve the good character which we believe 
The top of the cylinder being closed, the piston in its ascent com- ‘ they universally hold. 








A NEW TORPEDO. 





In the accompany engraving we illustrate a somewhat novel fo 
of torpedo, the invention of Mr. McNeboe, New York, The o> 
- _ which its a goo ty exceedingly simple. The 
rpedo proper consists of a wrought iron or copper pear-shaped nt end of the torpedo will be seen a projection; this is a short 
—_ - able ae a 20 Ib. to 100 Ib. of powder as may steel rod about etek moving tightly = a brass collar screwed 
heen ° ad _ of this vessel is fixed a flange, by which it | into the torpedo; immediately under it is fitted an ordinary nipple 
A be : oo ar flange ona cap head fitted to a long spar. The | which carries a percussion cap. On this cap the short steel rod 
- end o is spar is shipped into the socket shown in Fig. 2, | rests. The modus operandi is very simple. Any old tug boat, 
ba i 5 —— —_ the cutwater of the to: ado boat, as shown | &c., may be fitted with the apparatus which is equally applic- 
a *. ae en - ing, the torpedo spar, which is about 25ft. | able to any vessel intended to act asaram. On going into action 
g, urned up by the blocks and tackle; when about to be! the torpedo spar is lowered, and the attacking ship runs end on into 


In order to ignite the charge the following arrangement is used: 
—A tube es down the centre of the to o containing a com- 
——, the nature of which the inventor keeps secret. At the 

0 








ay at by the shock, and with it the charge. The torpedo spar 
is broken off at about mid-length, and the body of water inter- 
vening between the — boat and the attacked ship saves the 
former from injury. We have carefully examined the invention, 
which possesses many valuable features. 





IRON AND BESSEMER STEEL IN FRANCE. 


Tue bulletin of the French ironmasters gives the following ac- 
count of the importation and exportation of cast and wrought 
iron during the ten years ending with 1864; the quantities set 
down under the years 1855, 1860, and 1864, serve to give an ex- 
cellent comparative idea of the trade previous to and since the 
execution of the Treaty of Commerce. 


1855. 1860. 1864. 
Tons. Tons. Tons. 
Importation of pig fron and castings . 125,876 72,219 113,491 
Exportation of the same kinds .. 5,876 19,885 25,060 
Importation of wrought iron and irou 
Plates .. oc oc oe ce oe 58,381 21,573 64,752 
Exportation of the same kinds .. 13,423 62,800 121,011 


The fact of the exports of the French ironmasters having largely 
increased is satisfactory for them, while the other facts, namely, 
the actual increase of the imports into France of wrought iron, 
and the small diminution of the amount of cast iron imported, are 
not unsatisfactory for the rest of the world; and all these facts are 
but additional proofs of the wisdom and economy of free trade 
measures. 

In the same publication is an interesting account of the con- 
stantly increasing application of Bessemer steel in the construction 
of railways. The crossings and points in which the Bessemer 
steel is used present an immense advantage over others as regards 
duration. In many very busy stations these pieces of the per- 
manent way used to require to be renewed once a week, and, in 
some few cases, even once a day ; now they last two or three 
yore. The engineers of one of the most important companies in 

rance say that there would be a positive economy, at present 
prices, to replace the rails themselves by those of Bessemer steel 
over about one-quarter of the whole system of lines belonging to 
the company. Northern, Eastern, and Western railway com- 
panies are also favourable to the use of Bessemer rails. The 
Northern has ordered 419 tons of these rails of the Imphy St. 
Seurin Society, at the rate of 395f. per ton (£15 16s.), delivered at 
the goods station just without Paris. The Eastern Railway Com- 
‘ pany has recently ordered 100 tons of the same from the ironworks 
at Terrenoire, at 382°50f. per ton; and the Western Company 700 
tons, of the same works, at 385°71f. per ton, both to be delivered at 
Vilette by Paris. 
While the Bessemer steel is pushing out iron in the making 
of rails, iron, on the other hand, is being substituted for wooden 
sleepers, and every day proves the advantage of the latter. 
An experiment in forming a line entirely of iron is being tried at 
the present moment on the Rhenish Railway, near the Coblentz 
station, by the director of the company, M. Hartwick. The rail 
is of the Vignoles form, with a case of the ordinary width, but 
nearly 10in. high. The weight of the rail is about 1 cwt. per 
métre; it lies directly on the ballast, and the two irons of the 
same way are simply connected by stretching rods of round iron, 
lgin. diameter, bolted close up underneath the head of the rail. 
This rail closely resembles the Barlow rail, and the reputation of 
M. Hartwick as an engineer is considered a guarantee of its 
success. 
The Mediterranean Company has ordered of the Menans Iron 
Company, in Franche Comté, ten thousand iron sleepers. Those to 
take the joints weigh 118 lb., and the others 851b. each : the prices 
are 13f. 60c. for the former and 10f. 50c. for the latter. In other 
words, they will cost just about £10 a ton, delivered at the railway 
stations. These sleepers are now on trial on the main line, near 
the station of Maisons Alfort. The same works have also received 
an important order from the Northern Railway of France for 
6,000 iron sleepers at 9f. each, delivered at the company’s stations ; 
each of these sleepers weighs 77 lb., which brings the price up to 
about £10 2s. 6d. per ton. 
The policy of substituting iron for wood in the construction of 
canal locks and sluice-gates is being discussed with some warmth 
by the engineers of Ponts et Chaussées in France ; one engineer 
would have the use of wood entirely superseded by that of iron, on 
account of the constant costs of —— of the latter. The iron 
gates of the locks of Decise and Mulhouse are quoted as proofs of 
the superior economy of iron. The iron gates of the Canal Saint 
Maurice cost £7 4s. the square métre, while wooden gates of the 
same kind cost from £6 to £6 4s., only about one-fifth less. Other 
engineers maintain that in the case of small canals the use of ir 
would only incur an unnecessary expenditure ; but surely, if the 
difference in the original price of the two be but one-fifth, that of 
the cost of maintenance must settle the question, for here there is 
not merely a saving of one-fifth, but of at least four-fifths. 





DESTRUCTION BY FIRE OF THE GLENCARSE RAILWAY STATION. 
—On Tuesday morning Glencarse Station, on the Dundee and 
Perth section of the Caledonian Railway, was completely destroyed 
by fire. It appears that, shortly before two o'clock, a little girl, 
who was residing with Mr. C. Balfour, the station agent, awoke 
that gentleman, and complained that she felt a strange sensation 
in her throat. Mr. Balfour got out of bed, and was alarmed to 
find the house partially filled with smoke. He made a search 
through the dwelling-house, which forms part of the station 
buildings, being situated immediately above the ticket-office, and 
found no appearance of fire. He then proceeded to the ticket- 
office, on opening the door of which the room became one mass of 
flames. He speedily raised the alarm, and in a short time a num- 
ber of persons turned out; but, although there was a plentiful 
supply of water, no proper means were at command for its effec- 
tual application, and in a very short time the building was one 
mass of flame, and nothing now remains but the bare and 
blackened walls. The books, telegraph apparatus, tickets, &c., 
are all destroyed, as is also the furniture in the station-master’s 
house. In fact, so rapid was the progress of the devouring ele- 
ment that it was with considerable difficulty that Mrs. Balfour 
and the other inmates of the house escaped. The only property 
saved is a number of servants’ chests and other articles, which 
had been placed in the luggage-room. 

TELEGRAPH WIRES.—The wires now in common use by the side 
of railways by the Electric and International Telegraph Company 
are of the No. 8 and No. 11 gauges. The greater conductivity of 
the former telegraphically reduces the distance between towns by 
diminishing the resistance to the ——- of the current, so that 
less battery power is required. The wires are galvanised, and by 
the contracts with manufacturers must elongate from 20 to 25 per 
cent. without breaking. The wire must be uniform, and — 
in continuous lengths of 901b. each. The rods from which the 
wires are drawn weigh from 90 to 1001b. each, and must contain 
no weld, joint, or splice of any description whatever. The wire, 
prior to being received by the company, is tested by stretching 
every bit of it 14 per cent., to detect any unsound places it may 
contain. This care in testing the wire, which was originated b 
the late electrician to the company, Mr. C. F. Varley, has redu 
the number of telegraphic interruptions caused by the breaking of 
the wires more than 90 per cent. The saving in labour counter- 
balances the extra cost of obtaining wire of such good quality. 
The breaking strain of the No. 8 wire averages 1,250lb., and of 
the No. 11 about 700lb. The former begins to stretch with a 
weight of 1,0001b. and the latter with a weight of about 500 Ib. 
No welds or joints in the finished wire are permitted. The 
galvanising, if carefully performed, rather increases the elon- 
gating power of the wire. It is a popular error that galvanising 
weakens it, for it does so only when the operation is badly per- 





used, the spar is lowered, and projects ahead of ‘the ship or boat. ' her foe; the projecting steel pin is then forced upon the cap, which 


form 
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SMITH AND JACKSON’S PATENT PARABOLIC GOVERNOR. 


In the annexed engravings we 
illustrate an ingeniously contrived 
governor recently brought out by 
Messrs. Smith and Jackson, en- 
pom, of Keighley. Mr. Jackson 

supplied us with the followi 
description of this governor, an 
the principle on which it depends 
for its operation, which is so clearly 
drawn up that ‘it will be easily 
comprehended. 

he numerous attempts which 
have from time to time been made 
to construct a perfect engine go- 
vernor, and the almost complete 
practical failure of these attempts, 
evinced by the fact that the old 
form of governor still retains its 
place, would have deterred the in- 
ventors from calling public atten- 
tion again to the subject, were 
they not firmly convinced by long 
experiments that the form of go- 
vernor illustrated is not only per- 
fect in principle and action, but 
eminently simple, practical, and 
scarcely equalled in durability by 
the governor in common use. The 
qualities of a perfect governor may 
briefly be stated as follows :—First, 
it must act on the steam valve so 
as to cause the engine to run at 
one uniform speed, irrespective of 
the pressure of steam or the 
amount of machinery the engine is 
driving; secondly, when any amount 
of machinery is thrown off or on 
to the engine, or any alteration in 
the pressure of steam occurs,causing 
a momentary increase or decrease of 
speed, the governor must adapt the 
supply of steam to the variation, 
so as to bring the engine quickly 
back to exactly its former speed; 
thirdly, the governor must be 
simple, durable, and inexpensive. 
Now the ordinary centrifugal governor possesses the first two of 
these qualities only partially. It is well known that when the 
load on an engine is increased the ordinary governor does not 
entirely compensate for the variation, but keeps the engine running 
lower than its former velocity. This is a fault in its principle. It 
has, however, the advantage over all other governors hitherto intro- 
duced, on account of its simplicity and durability. The common 
centrifugal governor is often and correctly said to follow the same 
laws as the pendulum; and it is by investigating the principles of 
the = in connection with the engine governor that we are 
enabled to construct a perfect centrifugal regulator for stationary 
engines. In the common governor every different position the 
balls may occupy requires a corresponding difference in the speed 
of rotation to sustain them in that position. It will thus be 
evident that should the balls of an engine governor require to 
stand higher than a given position to partially close the throttle- 
valve, on account of the engine’s being released of part of its load, 
the governor, and consequently the engine, must necessarily con- 
tinue to run faster than its ordinary speed in order to keep the 
balls in that higher position, and vice versd. It is a remarkable 
fact that the same oo in the pendulum has long been 
remedied by c ig the bob to swing in a parabolic, or, more 
strictly, cycloidal curve, instead of a circular are; and such pen- 
dulums have long been used where accurate time is ween wt as 
they beat equal time, no matter how long or how short be the 
curve of their vibration. And yet this simple principle has been 
completely overlooked in the centrifugal governor, to which it is 
equally applicable. 

The principle of the parabolic governor consists in causing the 
balls of the ordinary governor to roll up and down a bracket or 
bearing of the required parabolic or cycloidal form, which bracket 
is fixed on and revolves with the vertical shaft of the governor, 
instead of making them move in an arc of a circle by suspending 
them from pivots. In order to insure the balls moving freely on 
the parabolic guide, and to allow for the difference between the 
parabolic curve and the circular arc, the governor levers describe 
these levers have at their termination a slot hole, in which 
a short shaft moves and revolves freely; on each side of the 
governor arm, and on the shaft passing through the slot- 
hole, is fixed one-half of the ball. Thus the ball, considered as 
a whole, may be said to have two grooves round its circumference, 
one within the other:—First, a broad shallow groove to keep the 
ball on the bracket, and in the centre ,of this a narrower groove 
continued almost to the centre of the ball, the end of the lever 
which is to transmit the motion of the ball to the other parts of 
the governor, and thence to the throttle valve, passing down this 
groove and encircling, by means of the slot, the small neck at the 
centre of the ball, which is thus allowed to rest entirely on the 
bracket, and roll freely up and down, the levers being solely used to 
transmit the motion of the balls to the other parts of the governor. 
In an article entitled the ‘‘ Centrifugal Governor,” in THE ENGI- 
NEER of August 31st, attention is called to a fact that ought to be 
much better known than it is, in the following terms:—“‘A per- 
manent change in the position of the balls can only be the result 
of a permanent change in the speed of rotation.” And here lies 
the deficiency of the ordinary form of governor; for it follows very 
clearly that every permanent change in the amount of power the 
engine has to exert, must necessarily be accompanied by a perma- 
nent change in the velocity of the engine. wet & now to 
demonstrate that when the balls of the centrifugal governor are 
made to move in a parabolic curve, asin the cycloidal form of 
governor, instead of in the arcs of circles, they, the balls, may 
remain at any position in their range, and the governor revolve at 
one and the same speed; in other words, the governor cannot 
possibly continue to run faster or slower than its proper fixed 
range, when the balls are anywhere between the limits of their 
range; and, consequently, the range being made sufficient to com- 
pletely shut or open the valve, the engine cannot possibly continue 
to run faster or slower than that fixed speed, without in the one 
case opening the valve wide, and in the other completely closing it. 

The construction of the following figure need not be explained, 
as anyore slightly acquainted with mathematics will know that 
the points a, b, c, d, ¢, are points ina parabolic curve, which, for 
the sake of simplicity, have been joined by straight lines, forming a 
series of inclined planes. It need scarcely be mentioned that one 
of the laws in connection with revolving bodies is that the centri- 
fugal force increases in exact proportion to the radius of 
revolution, the speed of rotation remaining the same. In 
the figure the ball on the inclined plane, bc, is three times as 
remote from the central line, a z, as the ball on the plane, a b, 
consequently the centrif: force of the ball on bc will be three 
times that on a b,{onc d five times, and on d e the centrifugal force 
of the ball will be seven times what itisonab. Now, kc = 
4 fb, and kg =f b, therefore g c =3 f b, but gc and f b are the re- 
spective altitudes through which the planes bc and a b fall, and 
because the plane bc falls through three times the height of the 
plane ab the centrifugal force of the ball on 6c will be three 
times that on a b, but the centrifugal force of the ball on bc is 
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also three times that on a b, therefore the two forces will here be 
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balanced, and the balls kept in equilibrium with the same speed of 
rotation as it was onab. In like manner! d = 9 fb, and ke or 
lh = 4f b, therefore h d =5 fb, which is the height of the plane 
ce d, and the centrifugal force of the ball on cd is five times that 
on ab, therefore the two forces are here balanced. Lastly, 
me=I16f b, andld, ormn=9 fb, therefore n e, the height of 
the plane, de = 7/6; and the centrifugal force of the ball on 
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de = seven times that on ab, consequently the forces are here 
balanced and the ball in equilibrium ; the governor being at one 
speed of rotation throughout. All that is required to complete 
or perfect the curve is to greatly increase the number of points, 
whereby we get one continuous curve in the place of four inclined 
lanes. Having demonstrated that when the balls of the centri- 
ugal governor are made to move ina bolic curve they will 
remain in equilibrium at any point on the curve a fixed 
speed of rotation, it only remains to be observed, that, as the 
centripetal force generated by the curve is always the same at the 
same point in that curve, and the centrif force of the balls 
when rotating at one fixed speed equals or balances the centri- 
petal force at every point in the curve, therefore, when the rota- 
tion of the governor falls short of this fixed speed the centrifugal 
force of the balls will not be sufficient to balance their centripetal 
force at any point in the curve, and the balls will ultimately come 
to the bottom of their range should the speed of rotation not be 
restored by the opening of the valve. In like manner, when the 
speed of rotation exceeds the fixed speed, it is evident the cen- 
trifugal force will exceed the centripetal at every point in the 
curve, and the balls commence rising to the top of their range 
until the speed is again reduced to the fixed speed of rotation, 
when the balls will remain at rest until another variation of speed 
occurs, 





THE PRESENT POSITION OF PHOTOGRAPHY. 

Every reader of these lines, whether man, woman, or child, 
has more or less a personal interest in the progress of photography. 
The likenesses of friends, imprinted by the sun, adorn the pages 
of the family album; the faces of great statesmen, princes, 
actors, actresses, and the animals in the Zoological Gardens, are 
alike made familiar to the general public by its aid, and fac 
similes of works of high art are in like manner brought under 
the eyes of the million. The engineer who performs the labours 
incidental to his profession in foreign lands is especially indebted 
to photography for its ready aid in showing the progress of works 
rising under his direction, to friends or boards of directors at 
home, and as in all regions he is the pioneer of progress, 
especially happy is he if he can, as a skilful amateur, bring back 
from the scenes of his labours representations of the strange 
sights he has seen, recorded by the faithful action of light. The 
man of science presses photography into his service, to delineate 
the spots on the sun, the mountains in the moon, or the peculi- 
arities of new and valuable apparatus; and in the darkened 
chambers at Greenwich and Kew he employs the faithful agent 
to register the changes in the invisible forces which exercise 
their mystical powers over the earth as it rolls through eternal 
space. So wide in a few years has the influence of photography 
become, that its work is frequently the subject of most public 
attention in the shop windows of our cities, and the sun-pictures 
are found in every home. Many very respectable photographic 
journals have risen and kept pace with the progress of the 
science which, with all its popularity, has at present a canker 
worm of rottenness in its art,a drawback not so thoroughly known 
as it ought to be to the general public—a sham which requires 
plenty of ventilation at the hands of the press. Sad to relate 


the votaries of the sun, who derive wealth and prosperity from 
his rays, have been for too many years supplying the public 
with moonshine, and, as shall presently be explained, it is high 
time that the general public began to sound an alarm in the 
re! camp of the photographers. 

, which meet our eyes at 


e pictures on albumenised paper, 
every turn, will all fade. The much-treasured photographs in the 
family album, the r pictures which, in the dignity of frames, 
adorn the wall, will all alike vanish from our gaze, in it may be 
ten, twenty, or even fifty years, yet fade they must. The editors 
of the photographic journals acknowledge the fact, and the pages 
of their periodicals frequently contain articles proposing remedies 
for the evil. :The glazed surface of the paper on which the 
photographs are taken is composed of the albumen obtained 
from hens’ eggs, and an unstable salt, albuminate of silver, 
| remains in the finished print. A very common cause of the 
| rapid fading of a photograph arises from traces of the fixing 
| agent remaining in the paper, from imperfect washing of the 
| pictures. The fixing solution employed is hyposulphite of soda, 
| and traces of this, left in the paper, gradually become decomposed, 
‘and the great enemy to the permanence of the photographic 
prints, sulphur, is liberated.. The dark parts of a finished 
| photograph, however carefully it may be taken, are liable to slow 
| oxidation in common air, and the change is hastened by the 
| presence of moisture. Impurities in the atmosphere are more 
dangerous enemies still, especially those containing sulphur. The 
air of London and other cities is richer than it ought to be in 
sulphuretted hydrogen, and the combustion of coal gas produces 
| sulphurous.and sulphuric acids in abundance. These impurities 
| tarnish silver articles exposed to their influence, and act, though 
| less visibly, upon the silver and sub-salts of that metal composing 
the dark portions of photographs. 

One by one our statesmen and men of science are passing from 
| our midst, leaving their features to be kept in remembrance by the 
fading photograph, the flattered oil painting, or the cold unreality 
of marble. ‘Although we may think lightly of such facts, it will 
not be so with future generations, There might be a vast 
historical power in photography, did the public at large raise an 
outery asainst the shams now commonly produced, and insist 
upon permanence in such pictures. The instantaneous views of 
London, and the poitraits of our statesmen, attract little more 
than passing notice now, for familiarity with the originals of the 
pictures weakens present interest. But if in past ages the then 
familiar scenes had been permanently photographed by the living 
actors, what wonders would be unfolded to our gaze, how 
strongly the past would be linked with the present! Then we 
should be able to realise the horrible appearance of Temple Bar, 
with human heads sticking upon its spikes, or the terrors of 
Smithfield with its array of burning martyrs. Happier scenes, 
chronicled by the living power of the stereograph, would also 
have their attractions. The maypole dances of the olden time, 
when Robin Hood and his “ merry men all” thronged the sunlit 
glades of Sherwood Forest, the grotesque pageants of ancient 
and modern Lord Mayors ‘of London, the splendours of the 
ecclesiastical processions of early English times, would now be 
objects of absorbing wonder. e splendours of the English 
court in the days of good Queen Bess are lost to our gaze for 
ever, though a stereogram of her Majesty swearing at the Bishop 
of Ely would be worth its weight in diamonds. e scenes in 
the Tower of London, from the time when William the Conqueror 
and his rapscallions carried on their devotions, such as they 
were, in the White Tower, down to the days of thé Plantagenets, 
when the noblest blood in England ran in the courtyards of the 
fortress like water, areall lost. Nearly all the visible remains of 
| the actors in early English history are to be found in Westmin- 
ster Abbéy, where now they lie upon their altar tombs, with 
their weapons by their sides and their hands uplifted to heaven, 
peacefully awaiting the final resurrection. 

The most conceited cockney alive will scarcely undertake to 
say that the London of his own day is so near perfection that it 
will pass down the long ages of posterity with little afterchange. 
On all sides it is spreading its boundaries with marvellous 
rapidity, turning healthful green hills and valleys, first into 
brick-fields, and next into streets and houses, Ten years have 
sufficed to cut up its interior with new railways. When in a 
century’s time its inhabitants ask how their city looked without 
railways, the reply will be that the thousands of photographs 
taken during the years preceding 1866 all faded, because neither 
the public nor the press raised their voices against the trashy 
impositions. Nor is it desirable to seek to remedy the evil 
simply to gratify the curiosity of after ages. Pictures of the 
past have great moral and educational value. They would show 
the gradual changes from barbarism to civilisation, recording 
visibly the superstitious idolatries of the priests of Memphis, or 
the mechanical powers employed to raise the Pyramids. They 
would remove the false charm thrown by romance and the lapse 
of years over the crimes of great men. For instance, nothing 
so completely removes a trace, perhaps, of lingering respect, for 
that old wife-slaughterer Henry VIII., as one glance at that 
portrait of his taken shortly after death, every line of the 
ugly features representing the quintessence of concentrated 
villany. 

The consideration of these facts will show the great historical 
power lying latent in the science of photography, which the 
public at large should seek to clear from its abuses. In the first 
place, silver prints can never be as imperishable as the writings 
of the monks of old, who, as a rule, used inks rich in carbon, 
wherefore silver photographs must be abolished. The remedy 
has already been provided. For many years photographers have 
been seeking to take pictures in which the shadows shall be 
composed of Indian ink or carbon, and at last they have suc- 
ceeded. The claimants for the honour of the discovery are 
legion, and for years most of them were very successful in turn- 
ing out very bad pictures. Mr. Joseph W. Swan, of Newcastle 
upon-Tyne, has earned the high honour of practically overcoming 
the difficulties, of reducing the complexity of the manipulations, 
and of commercially producing carbon photographs in any num- 
ber, and unrivalled for beauty and cheapness. By his process a 
plate of glass is first coated with collodion, and afterwards with 
a warm mixture of gelatine, bichromate of potash, and Indian 
ink or other colouring matter. The black film is allowed to set 
and dry, after which it is easily peeled off the glass plate, and 
looks like a very beautiful specimen of patent leather. The 
collodionised surface is next exposed under a negative, and 
wherever the light acts, the gelatine is rendered insoluble. The 
film is afterwards affixed to white paper and immersed in warm 
water, which dissolves off all the gelatine and colouring matter 
unacted upon by light, but allows the dark matter to remain 
wherever it has not been protected by the opacity of the negative. 
A very delicate picture is the result, in which the shadows are 
delineated in Indian ink with a little other colouring matter to 
give a warm tone, and thus is produced a permanent photograph. 

Although carbon pho phs have been thus turned out by 
hundreds, the general public know little or nothing about them, 
and until they raise an — for permanent pictures, there is 
no chance of improvement. a demand should be made for 











carbon prints there are no impediments fettering the production 
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of them by any photographer in the kingdom, if he have but 


moderate scientific ab ; 80 by a demand for such pictures a 
line will be drawn between the real and the sham photographer. 
Common positive photograghs on glass, when properly taken, 
and carefully varnished and mounted, are much more durable 
than paper pictures, and are probably nearly imperishable, The 
most beautiful pictures producible for the stereoscope are trans- 
parencies upon opaline ; and when these are well taken, the 
chemicals thoroughly washed out of the film, and a thin sheet of 
white glass cemented over the face of the picture with Canada 
balsam, the silver surface is protected like a fly in amber, between 
the two plates of glass, and thus almost living pictures are ob- 
tained of rare beauty. The transparencies on sale at a few 

pectable opticians are almost always on ground glass, and the 
two sheets of glass are not cemented together, so that neither 
the full amount of permanence nor beauty is obtained. Although, 
perhaps, nothing can exceed in beauty stereoscopic portraits on 
opal glass, they are very rarely produced commercially; but some 
admirable half-length stereograms on Daguerreotype plates were 
once very attractive objects in the Crystal Palace at Sydenham. 

The facts here narrated deserve earnest consideration at the 
hands of the public and of the votaries of photography, for the 
present evil is a serious one, and before long must be abolished. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 
Correspondents. ) 














of our 


HYDRO-PROPULSION, 

Srr,—The letter signed ‘‘R. D. Napier,” in your last week’s 
impression contains such a wanton and unjustifiable attack upon 
my communication to you of the 6th instant, that I have no choice 
but to reply. For such a purpose I feel ashamed to trepass on 
your valuable space, and would willingly let the said letter pass 
in silence, leaving your readers to form their own opinions of its 
tone and worth; but it is possible that some of them, who have 
not taken sufficient interest in the subject to make themselves 
familiar with it, might thereby be led to suppose that the attack 
was not altogether groundless. That it is not only groundless, 
but also reckless and ill-considered in the extreme, with your 
permission, I will show. 

Mr. Napier is condescending enough to admit that my ‘‘ mathe- 
matical deduction is strictly correct, in spite of various in- 
accuracies, or, at least, errors in precision.” The first few words 
of this quotation are true, the rest are a gratuitous assertion; for 
he does not and cannot point out a single inaccuracy, much less 
** various inaccuracies,” and the only “ error in precision,” even his 
eye could detect, seems to be that in two distinct propositions 
(a peculiarity he does not recognise), I make v to represent two 
totally different quantities. Really, Sir, this is mere trifling. 

But he further tells you, with more confidence than accuracy, 
that I arrive at my result ‘in a rather round-about way ;” and 
then goes on to say that “it may be proved shortly as follows.” 
He calls my investigation a ‘‘ deduction,” his own method a 
“proof,” I take leave to call mine a ‘‘ proof” in the strictest 
sense of the term, his a ‘‘ deduction” in an equally strict 
sense. For he assumes a formula, and merely “ deduces” what 
he takes that formula to express when ¢ = 1 second :—I 
“prove” my formula for the case I want, rigidly and sequen- 
tially, assuming nothing but the third law of motion, and the 
fundamental principle of action and reaction. How far does this 
come under his notion of an ‘‘error in precision” as regards 
his own language, when he is seeking to cast an unjust slur upon 
my work? 

But is he justified in assuming this formula at all for his pur- 
pose? Certainly not; unless he is prepared to preface it by a 
tiresome ‘‘ round-about” explanation and adaptation, the neces- 
sity for which it does not seem to have occurred to him to sus- 


pect. For this formula, viz, F. ¢= = v,* is the fundamental 


formula for uniformly accelerated motion in a body, and occurs in 
the first few pages of every elementary treatise on dynamics. It 
implies that a force of F lbs, starts a given weight of W lbs. from 
rest, and, acting continuously and uniformly on that weight for 
the space of ¢ seconds of time, generates in it a terminal velocity 
of v feet per second. Any one must see at once that the case of 
hydro-propulsion is not identical with this, nor even, in its primary 
aspect, in the slightest degree analogous to it. For, instead of a 
single and unchanged weight W, moved by a force F, which, 
acting continuously for the space of a whole second, gradually raises 
its velocity from o to v, (the case contemplated in the formula when 
t=1,) we have in hydro-propulsion an infinite series of infinitely 
small volumes of water suddenly endowed with a finite velocity v in 
successive infinitely small periods of time, by the action of F. The 
two cases, in their primary aspect, are as different as it is possible 
to imagine : yet, without one word of explanation cr adaptation, 
Mr. Napier quietly appropriates to the one case a formula that is 
made wholly for the other. Can he harmonise the two? If he 
can, as he ought, and as he might, let him do so, and he will find 
the process clumsy and ‘‘ round-about ” enough, I can assure him ; 
but let him not any more carp at my investigation, which, without 
need of explanation or adaptation of any formula whatever, goes 
at once, by a few'simple steps, and by its own innate logic, to the 
object sought. Shall we call all this, Sir, an ‘‘ error in precision ” 
on his part? or an inaccuracy? or something still more inexcusable 
in so caustic a critic? 

But the faults and blemishes in my “‘ mathematical deduction ” 
are not my chief offence. The explanation given by me for non- 
mathematical minds is ‘‘so marvellous” that he ‘‘had to read it 
over many times before he could conceive it possible that he cor- 
rectly understood” me. Just so; and after all he does not seem to 
have correctly understood me. He would seem to have read this 
explanation so many times that he had come at last to fasten his 
own meaning on it, not mine; and then he complacently rebukes 
me for ‘‘ false premises and worse logic, because they bring out 
right conclusions which the object was to establish.” And what 
his own meaning may be, as set forth in his letter, I freely confess 
that I have had to read it many times, and yet have failed to un- 
derstand it at all. Perhaps this is natural. But since he has 
given you his meaning of what I wrote, it is only just and fair that [ 
should give you mine. For this purpose I will use the same nota- 
tion as that of my offending letter; and incurring the charge of 
being ‘‘ round-about ” for the sake of ‘‘ precision,” I will further 
suppose that the area A is in the side of the vessel facing due 
north, and A! exactly opposite to it in that facing due south. 
What I meant then to assert and exemplify by my illustration was 
simply this—that if A were cut out of the side of the tank, and we 
could imagine by any conceivable device, without impressing any 
force on the tank itself (I wish these words to be especially noted), that 
the water could be prevented from flowing out, there would be an 
unbalanced pressure of A.h.w. (in fact, the statical pressure due 
to the head /), urging the tank southwards; and that when the 
water is allowed to issue northwards from A, as in practice of 
course it must, the dynamical re-action of the issuing water must 
necessarily impress upon the tank southwards an additional force 
of A.h.w; and so altogether the whole moving force on thetank, when 
there is free issue, would be 2A.h.w. M wording may have been 
awkward, or even obscure; ~~ meaning I should have thought it was 
scarcely possible to misapprehend. The piston, in fact, need never 
have been named ; perhaps it ought not, for it could not actually, 
but only hypothetically, be kept in its place by any extraneous 





* In the very same number of THE ENGINEER that contains my communi- 
cation, Professor Rankine gives this formula under a modified shape, 7.t = 
mo; and Mr. Napier, by his very ‘precision ” in quoting his own form, cuts 
away trom under him all grounds for a defence of, his oversight, for he assigns 


force without transmitting that force through the fluid to/the con- 

But here, Sir, let me remark that Mr. Napier has made far too 
much of this simple illustration of mine, for it is nothing more. 
The continuity of my letter would have been quite complete 
without it, and I only inserted it parenthetically because I had 
found it sufficient to satisfy some of my friends, to whom the 
mathematical investigation was just like so much Chinese. The 
little importance I attached to it myself may be gathered from 
my own words :—‘‘ The following coe pau of reasoning, 
though not so conclusive to a mathematical mind, will, perhaps, 
satisfy any ordinary mind without the aid of mathematics.” It 
was never intended as a proof; nevertheless, it is true, and 
logically stated, Mr. Napier’s opinion to the contrary notwith- 
standi 


I have now, I think, fairly refuted all Mr. Napier's random 
charges and caused them to recoil on himself; and in doing so I 
trust that I have made no stronger reflections than the nature of 
the attack demanded. At all events I have endeavo carefully 
to avoid any expressions that might savour of p' ption or 
intolerance. His peregrer® commencing with “‘Surely any one 
but a mathematician would perceive,” &c., not to mention other 
parts of his letter, will scarcely allow me to give him credit for 
similar courtesy. I am not treating this question of hydro-pro- 
pulsion simply as a mathematician; he must know that perfectly 
well ; but I am very thankful for the mathematics I acquired in 
my youth, side by side with his distinguished fellow-citizen, Pro- 
fessor Sir William Thomson, because they have hel to keep me 
straight, as they have no doubt kept my fellow-student and other 
mathematicians straight, in dealing with questions of experimental 
and physical science ; besides, they have helped me to formulate 
for myself, or to analyse the formulas of others, instead of blindly 
depending on them, and perhaps thereby of misinterpreting or 
perverting them. 

What object Mr. Napier can have proposed to himself to serve 
by his letter, Icannot imagine. If it was merely to inform your 
readers of his coming pamphlet, he might have done this without 
attacking me. I promise him that J, for one, shall be glad to see 
his pamphlet, and hope for fresh information from its perusal; and 
I further promise him that, if I should find in it things that I 
cannot agree with, I will not speak lightly or contemptuously of 
anything which comes from one bearing a name that occupies so 
distinguished a place in our annals of mathematical and scientific 
research. J. A. L. Army, M.A, 

27th November, 1866. 

P.S.—I have re-considered the question of submerged nozzles, 
and find that a correction is necessary in one part of the letter I 
somewhat hurriedly wrote to you on the subject last week. An 
account of this I will forward in a few days. 








$1r,—The following calculation of the most effective velocity of 
discharge, in proportion to the rate of the vessel, when the water 
has first to acquire the forward rate of the vessel before being dis- 
charged, was made before seeing your journal of the 23rd, but as 
Mr. Airey has therein alluded to, and promised the proof of, the 
fact that the reduction of slip may be overdone, I would not have 
troubled you with this letter except from the circumstance that 
whereas I make the most effective velocity of discharge to be 
exactly double that of the vessel (of course, theoretically), Mr. 
Airey makes the best proportion 2°4, and as we cannot both be right 
the publication of my calculation will enable Mr. Airey to point 
out where it is wrong, or to correct his own, and perhaps thereby 
save time and your space. 

It is possible that Mr. Airey may include in his calculation some 
points that I omit, for mine takes into account simply the loss of 
power caused by imparting to the water the forward velocity of 
the vessel, and does not enter into any question of friction or loss 
of power from the pumps. 

Let W = the weight of water discharged per second, 

V = the velocity of the vessel in feet per second, 
v = the slip or excess of the velocity of discharge over V, 

V + v = the total velocity of discharge, 

F = the whole force discharging the water and reacting on 
the vessel, 

f =the force employed, giving forward impetus to the 
water, 

P = the whole power in foot-pounds per second, discharg- 
ing the water, 
p = the effective power in foot-pounds per second propel- 
ling the vessel. 

f:F::V:V + 2; therefore f= F — ‘ 


If f is unbalanced, then the effective force propelling the vessel 
is equal to F —f= F --F waa 


The force required to give in a second any velocity to a mass is 
x the velocity _ W 
6 


equal to — r X the velocity. 

Therefore, 

F=W v4 oands=NV v4 _—V = y, 
g g V+eo g 


therefore, yy __ f- w (V +») — ¥ ran Ww, 
q . 


and F — f is the effective force propelling the vessel; 
therefore, p=(F—f)V = W ay: 
g 
When power is employed in producing velocity in a mass it is 
equal to e X the square of the velocity. 

20 








Therefore, Ww 
’ P = .(V \2 
ay‘ + r*, 
WwW 
therefore, p 2% t” (V + 2% 
p Wy,  2V¥0 
g 


With any given vessel at a given velocity p is constant, there- 





fore, then, P is as (V +o? as (V +o — Vitv+2Ve 
P 4 2 2V.v V.v 
a Y 2a 
ms —s 
therefore, then, P must be least when = ~ © is least, but 
—— ” is least when V = v; 
Viv 


therefore, when the effective power propelling a vessel is constant, 
the whole power is least when V = ¢. .E.D. 
A somewhat singular result comes out, but as it is probably of 
no practical importance, I will just state the deduction without 
going into the proof; it is as follows:--If the quantity of water to 
be acted on were from any cause so limited that the slip would 
exceed the rate of the vessel, there would be a positive economy 
by first imparting to the water the velocity of the vessel before 
projecting it astern; if, on the other hand, the slip were less than 
that, there would be a loss from so doing, and if the slip were 
exactly equal to the vessel’s rate there would be no theoretical 
difference between the two modes of propulsion. 

Nov. 26, 1866, R. D. Napier. 


[Errata.—In my letter in yours of the 23rd there is a clerical 
error of © for #4] 
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with scrupulous exactness the meaning he attaches to each of the letters he 
uses, 





sions regarding the submergence of the delivery nozzles of the 


Ruthven propeller as yourself; at the same time it seemed to 
me that the water was taken into the vessel in a wrong direction, 
and you will perhaps allow me to give my reasons for this conclu- 


sion—premising that they are given as suggestions only— for the 
consideration of yourself and readers. Supposing the nozzles to 
be submerged, and the stream of water reversed so as to cause the 
nozzles to act as suction orifices, the water being discharged in a 
downward direction, would not the vessel be drawn slowly forward 
by the action of the suction orifices? Considering this to be 
mange the proper position for the inlet orifices would be the 

ws of the vessel, the water being taken in and discharged in a 
horizontal direction. At the very least this disposition would 
reduce the resistance to the vessel in a degree proportionate to the 
section of the body of inflowing water. On the other hand the 
action of the vertical suction tends to increase the resistance by 
increasing the draught of the vessel to some extent. 


EDWARD K, Dutton. 
Manchester, Nov. 20th, 1866. 





Sik, —Will you kindly allow me a few lines of comment upon 
Mr. Airey’s letter in your last number. He says, in reference to 
your illustration of checking the velocity of the jets by diaphragms 
maintained in rear of the nozzles by a force external to the ship, 
‘that what we lose in reaction from diminished flow we gain in 
action by remitted pressure, for the one exactly measures the 
other.” Now, he shows no manner of reason for this assertion, 
and the problem is of such transparent simplicity that a very few 
words will show the case to be otherwise. 

Take the Waterwitch running at a speed of 15ft. per second, 
delivering her jets at 30ft., from nozzles of six square feet cross 
section against a resistance of 64 ~ 6x om (30 — 15) _ 5400 Ib., 
and developing an effective power of 30 x 5400 foot pounds 
per second (neglecting what is used in raising the water). 
Now apply diaphragms in rear of the nozzles at such a distance as 
to reduce the velocity of efflux to 20ft. What happens? The 
revolutions are checked, and the power developed by the engines 
temporarily reduced; but the pressure of steam rises in the boiler, 
and a new equilibrium is ints attained, under which, the 
engines developing the same power as at first, we shall have—new 
resistance x new velocity of jet = old resistance x old velocity, 


that is, 20 R=30 x 5400, or R= 3 x 5400, but speed of ship 
square of 


18°37ft. per second, or 10°9 knots instead of 9; 





varies as root resistance, therefore, speed 


= 1 V3 


and generally, power and nozzle section remaining constant, the 
resistance varies inversely as the velocity of jet, and speed of ship 
inversely as square root of that velocity. With reference to my 
formula for the dynamical resistance of the external water, 
p= 64 x nozzle section x depth below surface . (V—2), which 


32 
he declares untenable; it will be more clearly seen from the 
following point of view:—Suppose, for the sake of simplicity, the 
ship lashed alongside the wharf, and delivering her jet from one 
nozzle 3ft. wide by 2ft. deep, at a depth of 8ft. below surface. In 
one second of time she will deposit a volume of water measuring 
3 x 2 x 30cubic feet, in a place previously occupied by water which 
must be expelled. Its expulsion will require an exertion of pressure 
over and above the pressure which has been used to overcome the 
inertia of the jet water itself. The easiest way of making room 
for this new water is to lift the superincumbent mass of water 
measuring 3 x 8 x 30 cubic feet to a height of 2ft., when it will 
overflow and find its level; but to lift such a mass 2ft. in one 
¢ Weight x 2 _ 64x 3 x 8 x 30 x 2)b., 
32 32 

which is exactly what is given by the formula in the more con- 
cise form in which I expressed it (v, in this case, being 0); of course, 
in practice the water would not rise quite perpendicularly, but a 
somewhat greater mass would be disturbed in lines slightly 
diverging and with a slightly diminished velocity, the pressure re- 
maining the same and doing the work of your hypothetical 
diaphragms. 

t would be easy to show the fallacy of the idea that by con- 
tracting the nozzles the speed of ship might be increased; but I 
hesitate to occupy your space with a matter of secondary impor- 
tance. 

It may suffice to say that, other things being equal, the speed 
increases in a moderate and rapidly diminishing ratio with the 
increase of nozzle section. If the nozzles were contracted to one 
square foot of section, the Waterwitch, with 315 effective horse 
power, would have a speed of about 12ft. per second, and if they 
were indefinitely enlarged her speed would not exceed 20ft., so 
long as the jets were delivered above water. J. Murray. 

26th November, 1866. 








second requires a pressure 0 





SHIPPING SURVEYORS, 


Str,—Having read in last week’s ENGINEER your remarks on 
Mr. Snowdon’s Bristol appointment, in which you justly observe 
that a mere wooden shipwright is not the proper person to survey 
iron hulls, I feel tempted to inquire how much longer the greater 
farce is to be repeated of appointing sea captains as surveyors for 
the building and repairing of iron vessels ; excellent men some of 
them, no doubt, on the deck of their vessels, but standing in about 
the same relation to the mechanical construction as a stoker does 
to a qualified engineer; and yet, through the ignorance on this 
point of owners, &c., we daily hear of such appointments being 
made. Two cases I will mention. Some time since one of our 
largest railway companies advertised for a steamboat superin- 
tendent, requiring him to have a practical knowledge of the 
mechanical work. Whom did they 1 engineer? No; a 
captain ! to look after engines and hulls. Again, a large steam- 
ship ae 9) i sailing out of this port, and who do not class their 
vessels at Lloyds, have their iron hulls built under the personal 
inspection of a master mariner, ye inp their superintendent 
engineer to look after the engines solely. How much bad work 
might be put in under such unprofessional surveying, and how 
much such bad work if put in might affect the safevy of ship and 
passengers I need not mention, but decidedly reform on this point 
is required, N. 

Liverpool, 26th November, 1866. 





NAVAL ORDNANCE, 

S1r,—In a leading article in THE ENGINEZR of October 12th, 1866, 
headed “‘ American v. English Guns,” is a table giving the initial 
velocity in feet per second, and the energy in foot-tons of various 
projectiles fired with different charges of powder from guns such as 
are either actually in existence or are proposed to be constructed. 
Amongst others is a 15in, 50-ton gun, fired with 125 lb. of powder, 
and a 1,2501b, projectile ; in comparison with which allow me to 
suggest a ldin. 25-ton gun, fired with 105 Ib, of powder, and a 400 Ib. 
projectile of 10°5in. diameter, and an 80 Ib. casing. : 
The energy in foot-tons per inch of circumference, or in other 
words the penetrative power of these two projectiles, is equal ; but 
the gun in the first case is of double, and the projectiles of nearly 
treble the weight, and the powder charge is about 20 per cent. in 
excess of that proposed by JoaN WARD GIRDLESTONE. 
31, Duke-street, Westminster, 8. W. 

November 26th 1866. 


A GOOD SUGGESTION. 





Srr,—I read your article on hydro-propulsion in the last number 
of THE ENGINEER with interest, as I had formed the same conclu- 


Srr,—The assistant engineers of England must number some 
thousands, and as a class their desire to help members of their pro- 





Nov. 30, 1866. 


THE ENGINEER. 
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fession will compare with any other body of gentlemen. Yet we 
have no orphan schools, — society, or relief fund, to meet 
the various vicissitudes of life caused by our duties at home or 

road. What a vast amount of good would result from a society 
having for its aim one or all of these objects. 

I think, if only brought before the notice of assistants, a cause 
80 and honourable would not be long before it took a 
permanent form. M. BaNcrort. 

Great Northern Railway, Engineers’-office, King’s Cross, 

London, Nov. 26th, 1866. 





THE DYNAMICAL PRINCIPLES OF NEWTON AND THE 
MEASURE OF MOVING FORCE, 


Sim,—Having so far carefully read the discussion between Pro- 
fessor Rankine and Mr. Fitzgerald, I beg with your permission to 
make a few remarks upon this very interesting and important 
question, ‘‘the measure of moving force.” Premising that I 
— agree with Professor Rankine, my observations will be 

irected more icularly to the enunciation of the views 
given by Mr. Fitzgerald in two tables (page 380). It would 
truly be a most lamentable state of things if mathematicians 
were in the habit of forming ‘ unequivalent uations, ” 
or if “in the combination of algebraic symbols” they forgot 
either the ger principles forming the data of their com- 
putation or the object which their manipulation of these data 
was to attain. The example given as a case in point of these 
eccentricities on the part of mathematicians deserves a little con- 
sideration before it is accepted in that light, since the author of 
the assertion speak subjunctively when comparing the results given | 
by his tables with those given by Newton’s formula, hence it will ; 
appear necessary to prove that the tabular results are correct before 
any final deduction can be obtained from them. 

n the formation of these tables we have given v = velocity, 
S = space fallen through, ¢ = time, and m = mass, and in the second 


column of the second table we have S = ( 5 y, which, being in 


general terms, must, if correct, be true, whatever the value of v 
may be. Turning, therefore, to the analogous column in table 1, 
and, applying this value of S, we get in the first second 


pha = (4'905)*, but the table only gives the first power of 


4°905, and the same holds good in the second, third, and fourth 
seconds of time. Now, the first and second powers of any number 
(except unity) cannot be equal, hence, either the table or the 
formula given is wrong, and since table No. 1 is said to be based 
upon the ‘verified results of experiments and calculation” we 
have the greater reason to believe that the formula assumed and 
unverified is incorrect. 

Going a step farther, let us inquire what is the true value of S 

y 2 

since A fails; and when we consider that the space is 
described by velocities which are in arithmetical progression, it 
must be equal to that described in the same time by the mean 
velocity, hence 
—_~oxyv vt 


= _ 





§ © 


2 
and this value of S renders table No, 1 quite in conformity with 
the ‘‘verified results of experiments, &c.”—excepting only the 
fourth column, since it is not yet proved that w = m s. 

With respect to the diagram given, since it is constructed upon 
the assumption that v always = 2 ¢ (vide foot note, page 381) it 
will readily prove what it was intended for, viz., the particular 
case given; but let us examine the deduction immediately drawn 
from it, and hence prove its general value. 

** Thus Jt=e 


But s = (3) 
2 


By equating these values of S we have 
o 
=m =sft 
rh 


orv=2 Vft. 
But in any case where a body is acted upon by a constant force 
during any time? ; v = ft, since the velocity generated in each 
second is the same and is denoted by f, hence, in ¢ seconds it is 
t f; and equating these values of v, we have 

fe=2Vfe 

fPr=4ft 
showing the diagram to be only applicable to a particular case 


where f t = v = 4, the value assumed in its construction. 
London, November 20th, 1866. Wma. ToukeEs. 





THE SHEATHING WIRES OF SUBMARINE CABLES, 


Srr,—I have closely inspected the samples of Atlantic cable, 
both of 1865 and 1866, now being publicly exhibited at the Crystal 
Palace, and venture to express an opinion that the zinc or galva- 
nised coating of the iron wires in the latter construction will 
eventually prove a source of weakness from the circumstance that 
this metal is rapidly attacked by sea water with formation of oxide 
and soluble chloride, whilst in fresh water the zine surface is 
wasted by simple oxidation and mechanical separation of the 
white oxide thus formed. 

More than ten years agoI made a series of experiments upon 
the corrosion of sheet zinc and galvanised iron by fresh and salt 
water in consequence of having had submitted to me an extra- 
ordinary instance of the destruction of a zinc-lined trough which 
had been inadvertently employed for the salting of meat. The 
animal fluids extracted from the meat appeared certainly to have 
had the effect of stimulating the action of the brine upon the 
metal, but it was found that salt water alone rapidly attacked 
zinc, and the use of the metal was at once ye 

Assuming this action will occur in the outer strands of the 
cable of 1866, there is nothing to prevent the subsequent corrosion 
of the iron wire itself, and the structure of this metal will have 
been to some extent impaired or opened out by the treatment to 
which it has been subjected in the galvanising process. Granting 
the possibility of attaining a higher standard of mechanical 
strength by passing the iron wires through a careful annealing 
treatmeni, applied in the shape of a bath of melted zinc, or rather 
of zinc and iron alloy, the increased resistance to tensile rupture 
may, nevertheless, have been dearly purchased by the sacrifice of 
superior chemical qualities, which are undoubtedly presented in 
the bright, smooth, and hard wire of ordinary manufacture to 
greater perfection than in the roughened exterior of a galvanised 
wire, with its iron laid bare either by the removal of the zinc with 
solvents, such as alkali or mercury, or by the equally certain 
action of salt water. 

The advantage of using hemp in the natural condition, instead 
of the tarred material formerly employed, likewise appears to me 
to be very questionable when their relative merits are examined 
from a chemical point of view. JOHN SPILLER. 

Chemical Department, Royal Arsenal, 

Woolwich, November, 1866. 





THE ROYAL AGRICULTURAL SOCIETY'S ENGINE PRIZES 
FOR 1867. 

Sir,—As it is the custom of the Royal Agricultural Society to 
issue its prize sheet early in December, and as there may be great 
difficulty in getting any alterations made in it after its publication, 
I venture to ask your aid in drawing attention to some of the 
contemplated conditions under which the portable engines will be 
tried next July. It is proposed to make two very notable changes 
in these conditions, and which will, no doubt, obtain, as they 





deserve, the approbation of the public: first, that engines are to be 


tested at their nominal power as hitherto, and afterwards at 50 

r cent. above their nominal power ; and secondly, that engines 
above 10-horse power) will be tried with steam at 80 Ib. pressure, 
instead of being confined to 50 Ib., as at Worcester. 

These changes are good as far as they go. It would, indeed, 
have been a singular position for the most important agricultural 
society in the kingdom, if not in the world, to take, to have any 
longer ignored the existence of the many thousands of portable 
engines working at pressures of 80, 100, and even 120 Ib., and em- 
ployed in purely agricultural operations, such as draining and 
ploughing. The society have ventured to the least of these pres- 
rures, this being as far as we can perhaps expect them to go in 
one step. Perhaps in 1870 they will get to 100 Ib., and in 1873 
it is possible they may reach 120 Ib., although I presume to think 
some special prize might well be now offered for engines carefully 
and properly designed to work at the highest pressure, especially as 
there is a growing demand for light and powerful engines, both for 
agricultural and other p In many portable engine boilers 
lately made I have used steel plates, which are guaranteed to 36 
tons per square inch, these boilers being tested by hydraulic pres- 
sure to 300 Ib. on the inch, and with steam at 150 Ib., and, conse- 
quently, well able to work regularly at 120 1b. An engine so con- 
structed, if carefully made, may be worked to between 40 and 50- 
horses power, and be under four tons in weight. 

The omission of any prize for such a class of engine I think is 
to be tted; but as the society’s policy appears to be to follow 
rather than to lead the way in mechanical improvements, I fear it 
is useless to suggest an addition to the prizes of this kind. 

The chief point to which I wish to call your attention and that 
of your readers is the condition at present laid down, viz., that 
engines worked with steam at 30 1b. must be double cylinder 
engines, and must be above 10-horse power. Why a person 
should not be able have a 6, 8, or 10-horse worked at 80 Ib. it may 
be difficult to say; but it is quite impossible to say why, if you 
buy, say, a 12-horse engine to be worked at 80 lb., you should be 
compelled to have a double cylinder one, costing £30 or £40 more. 
Can you or your readers or the society explain this? By whose 
suggestion is this condition framed, and do the implement com- 
mittee know its bearings? If they do not will they ascertain for 
themselves? Ido not know that I should ask them to make any 
rule specially to suit my engines, although if an improvement be 
made the society is bound by its position and avowed objects to 
foster and encourage it ; but I may fairly ask the committee to so 
frame their conditions that engines of new designs are not excluded 
from the trials. 

How does the condition referred to affect the trial of my double 
expansive single cylinder engine? In this way:—To obtain the 
greatest economy in engines working at 801b. pressure the expan- 
sion must be carried to seven or eight times at least, i.¢., with 
jacketted cylinders or superheated steam. Now this can be done 
either by separate cut-off valves or by link motion, but as the 
motion is so irregular it will doubtless & much better done ina 
double than in a single cylinder engine, except it be a double ex- 
pansive engine on my principle, or some arrangement answering 
the same purpose. I can as easily arrange my engines for expand- 
ing twelve times as eight times, and as the motion is comparatively 
uniform, I am rarely called upon for double cylinder engines. If 
I make one for the trial it would doubtless work with extreme 
regularity; but this is a quality which the society do not recognise 
—at least in any special way—especially as extreme regularity is 
scarcely ever required in a portable engine, although no doubt 
affecting its durability. 

At the Worcester show the engines above 10-horse were either 
double or single cylinders, as the makers preferred, and the single 
— had, andalways will have, the best of it, both for simplicity, 
cheapness, durability, and dynametrical power. If, then, I can 
make a single cylinder engine work as uniformly as necessary, and 
make it Soper and lighter, and yet do better duty than an 
ordinary double cylinder engine, why can’t the society let me do 
so? Although I call my arrangement a single cylinder engine, 
some people maintain it has two cylinders; but will the society's 
engineers call an engine with one piston rod, one connecting rod, 
one set of guides, one crank, and one eccentric, a double-cylinder 
engine? I fear not, at least, at the trials, whatever they may say 
now. Ihave addressed the Implement Committee on this ques- 
tion, and if they agree to call my engine a double cylinderone, I have 
nothing to say against the rule; but this point should be settled 
now, and not at the trials only, as it will necessitate my building 
two engines instead of one. 

Another er of some importance is this:—The ordinary en- 
gines, i.¢., if double cylinder ones, must have four valve eccentrics, 
whether fitted with link motion only or separate cut-off valves; 

erhaps some engines (for 801b. to be thoroughly expanded) will 
Eve eight eccentrics. Is the nominal power to be obtained by full 
steam highly expanded, and the 50 per cent. above nominal by full 
steam partially expanded, or it is intended to obtain the maximum 
poweratthecheapest rate, viz., by complete expansion, and the lesser 
power by throttling the steam? It might well to settle this 
point. It may be intended that the two powers should be obtained 
by working the steam at 501b. and 801b. respectively, but if this 
be so, we shall not get at the advantage of using steam at 80 lb. 
instead of 50 1b., inasmuch as the nominal power will not be tried 
with the higher pressure, 

Another point or two and I have done. Is the fire-grate surface 
to be kept the same at both powers, or will any mechanical plan 
be sanctioned which admits of the area being altered? or, lastly, 
will bricklayers be employed to plaster up the grate as required ? 
I would also ask if superheaters are to be used? 

If you can ventilate these questions before it is too late—and to 
do this it must be done immediately —you will, I think, be doing 
the cause of invention an essential service. 

Epwarp E, ALLEN. 

40, Parliament-street, Westminster, 8. W., 

November 27th, 1866. 


P.S.—I have omitted to notice another very important question 
connected with the advancement of the steam engine, and which 
the society’s engineers should bear'in mind, viz., whether en- 
couragement should not be given to designs specially adapted for 
working steam at a high pressure. As the cost of an ordinary 
engine varies nearly with the area of the piston, # large cylinder 
involving an increase in strength of all the working parts, large 
cylinders are not in favour either with manufacturers or users of 
steam power, and this being so, higher pressures of steam are not 
required, as little or no advantage can be gained from its use except 
it be worked expansively. In my engines, as I can employ a large 
cylinder without involving any increase in the strength of the work- 
ing parts, and especially as I can expand to any extent without 
separate valve or second eccentric, I can advantageously employ 
steam of a much higher pressure than can be done in ordinary 
engines. Surely this should be taken into account, and a rule laid 
down that engines specially constructed to work with a higher pres- 
sure of steam should be allowed to do so. If ordinary engines 
cannot be fairly compared with those referred to, does it not 
show they are worthy of a special prize, or at least we ¥ #4 


(For continuation of Letters see page 428.) 








THE United States Revenue Commissioners estimate that over 
42,000,000 gallons of distilled spirits, 186,000,000 gallons of fer- 
mented, and 10,000,000 gallons of imported liquors are annually 
consumed in that country, costing 500,000,000 dols., and yielding a 
revenue of 47,727,276 dols. annually. 

THE inaugural meeting of the Builders’ Clerks Benevolent Insti- 
tution was held at the Bridge House Hotel on Monday night, 
under the presidency of Alderman W. Lawrence, M.P. It is mat- 
ter of congratulation that so worthy and much needed an institu- 


tion has commenced its career with most gratifying prospects of | 


success, 





RADIAL LOCOMOTIVES. 

In our impression for December 29th, 1865, we called attention 
to the fact that tank locomotives of a somewhat novel design had 
been introduced on the Great Northern Railway, and we gave a 
few general particulars of their construction. At that time but 
two of these engines had been built. The results obtained from 
them on the sharp curves of the Metropolitan and Great Northern 
Railways at the King’s Cross junction were so satisfactory, and 
the a performance of the engines so excellent, that their 
number was rapidly increased b e Great Northern Company. 
The example thus set has been followed by the London, Chatham, 
and Dover Company, and the important traffic between Herne 
Hill, on the last-named company’s line, and Hatfield, on the Great 
Northern, a distance of about twenty miles, is now exclusively 
worked by these engines. The London, Chatham, and Dover Com- 
pany have fourteen of these engines in daily use on the sharply- 
curved High Level Crystal Palace line ; and they are also employed 
in working the traffic between Herne Hill and King’s Cross. 

It will be seen from our illustration that the engines are four 
coupled, and of unusual length, the wheel base being not less than 
19ft. 3in. To force an ordinary six-wheeled locomotive of such 
length round the curves which these engines traverse daily would 
be impossible, All difficulties are obviated, however, by fitting 
the trailing wheels with Mr. W. B. Adams’ patent radiating axle- 
boxes, with which our readers should by this time be tolerably 
familiar. This much premised we may proceed to describe the engines 
in detail. The cylinders are 16}in. diameter, the stroke 22in. The 
driving and leading wheels are 5ft. 6in. diameter, and the trailing 
wheels 4ft. The distance between the centres of the leading and 
driving wheels is 7ft. Gin., and this is practically the real wheel 
base of the engine. The distance between the driving and trailing 
wheels is 11ft. 9in.; the entire base being thus, as we have said, 
19ft. 3in. The total weight of the engine full is about thirty- 
nine tons, of which the leading and driving wheels carry about 
twenty-six tons, and the trailing wheels thirteen tons, the load 
being very equally distributed. The frames are double, the 
driving wheels having both inside and outside bearings; the trail- 
ing and leading wheels having outside bearings only. The outer 
— of the two forward axles are 6jin. in diameter and 8in. 

ong. The inner journals of the driving axles are of the same 
diameter, and 44in. long. The crank shaft is 6jin. in diameter. 
The crank pins are 7in. in diameter, and 4in. long. The crank 
pins for the coupling rods are 3in. by 34in. The journals of the 
trailing axles are Gin. in diameter, and l6in. long. Midway of 
their length a collar is forged on them 2in. long and 7jin. im 
diameter. ‘The brass is fixed within a cast iron box, as shown in 
the plan, which is worked at the sides to curves, the mean radius 
of which is 7ft. 9in. This curve cuts the journal diagonally, enter- 
ing just at the inner commencement of the journal, and passing 
out at the opposite part in its circumference at the outer end. 
The top of the axle box is planed quite flat to receive a circular 
gun-metal sliding piece or shoe, about 5in. in diameter, into which 
the strut of the spring is stepped. The arrangement is shown by* 
dotted lines in the sectional elevation. The axle box is thus per- 
fectly free to shift right or left, through a distance of about 2in. 
each way, representing a total traverse of rather over 4in. In this 
respect the radial axle box differs from the bogie, which is gene- 
rally held steady by inclined planes, which of course increase the 
resistance when passing round curves by restraining the free action 
of the wheels. From a careful examination of these engines when 
running, however, we are led to conclude that no dangerous oscil- 
lation ensues. A balance beam couples the ends of the forward 
springs, india-rubber washers being interspersed between plates, 
as shown in our engravings, to take up vibration. Plenty of sur- 
face is given to these washers, and in consequence they do not 
quickly squeeze out. The arrangement of the inner frame in 
passing over the trailing axle is worth notice. ° 

The barrel of the boiler is 4ft. in diameter, and 9ft. 9in. long. 
Near the chimney is fixed a steam dome 2lin. in diameter inside, 
and about 2ft. 7in. high. It is covered with a handsome brass 
case, and is without safety valves. The outside firebox is 4ft. Lin. 
long outside, 5ft. Gin. high at the back, and 7ft. at the front, the 
grace bars being inclined at an angle of about 30 deg. The inside 
tire box is of copper, 5ft. 4in. high at the tube-plate end, and 
3ft. 8in, at the back; it is 4ft. 3in. long inside, eal 3ft. Zin. wide 
at the top, where it overhangs. At the level of the grate its 
width is 3ft. 4in. The bridge stays are 44in. deep, and in addition 
the box is suspended to the crown of the outer shell by three sets 
of sling stays from curved angle-irons, as shown in the sectional 
elevation. The fire door is rectangular, and very large; it is closed 
by two sliding plates worked by a single lever, a most convenient 
arrangement in the case of tank engines, the footplates of which 
are generally very small. As regards the engines under considera- 
tion, however, there is little to complain of on this score, as the 
distance between the back plate of the external fire-box and the 
front plate of the tank is about 2ft. 9in. 

The quantity of water carried, 1,000 gallons, is nearly double 
that which ordinary tank engines can take. It is contained in a 
tank the shape of which will be best understood from the engrav- 
ings. Its entire length is 5ft. 5jin., and its total height above 
the foot plate at the back end is 5ft. 3in. The fuel is carried in 
the rectangular space, 2ft. by 2ft. 10in., worked into the water 
space. The greatest breadth of the tank is 4ft. 10in., and it will 
be seen that much of the water is carried low down beneath the 
coal space. The tank at first appears rather unsightly from its 
great height, but after a time its mechanical fitness for its purpose 
becomes apparent, and the disagreeable impression wears away. 
There is, Lsweven an important objection to the arrangement, 
which lies in the fact that when going backwards—and these 
engines do nearly as much one way as the other—it is simply im- 
possible to keep a look out from the foot plate, as the coal piled up 
on top of the water space is considerably above the driver's head. 
The stoker is therefore compelled to take a very perilous and abso- 
lutely unsheltered position on the side get which runs round the 
tanks, holding on to the handle of his brake as best he can, 
Several of the Great Northern engines are fitted with a high 
weather board turned over at the top, and when running ahead 
the foot plate is nearly as comfortable and sheltered as though it 
were covered by a regular “‘cab.” Two safety valves are fitted on 
the fire-box space, a neat brass funnel leading the steam up; they 
are loaded to 130 1b. on the square inch. 

The character of the valve gear will be gathered from the en- 
graving. It calls for no particular comment. The connecting bar 
between the valve spindle and the link is in some of the engines 
made of two flat plates stayed together, in others it is simply a 
forked bar. The steam ports are l6in, long and Igin. wide; 
the exhaust port is din. by 16in.; the smoke-box is 2ft. 3in. long, 
surmounted by a funnel 154in. in diameter, and 4ft. 8in. 
high, finished off at the top by a handsome copper mouth-piece. 
The summit of the blast pipe carries the ordinary ring jet to keep 
up the draught when the engine is standing. As the engines work 
on part of the Underground Railway it is necessary to prevent the 
escape of steam when in the tunnel. A second exhaust pipe is 
therefore carried under the boiler, as shown in the sectional eleva- 
tion, which, running back under the ash-pan, turns up through the 
tank, and is then bent over at the top, dipping into the feed- 
water. By means of a valve worked by a lever from the foot-plate, 
the exhaust steam can either be turned into the chimney or the tank 
at pleasure. As the boiler is fed by one pump and one injector, no in- 
convenience is experienced from the elevated temperature of the 
feed-water, because from the height of the tank there is always 
sufficient head to carry the water into the pump without suction, 

We have little more to add, save that these engines run with 
remarkable absence of frictional resistance round exceedingly 
sharp curves. ,. It is impossible, indeed, to watch their performance 
without recognising the value of the radial axle box. The only 
objection which can be urged against it is, that the distance from 
the driving axle to the head of the draw-bar is so great that on 
sharp curves the centre line of the engine falls far outside 
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LONDON, CHATHAM, AND DOVER AND GREAT NORTHERN RAILWAYS. 





TANK LOCOMOTIVE FITTED WITH ADAMS’ PATENT RADIAL AXLE-BOXES 


the centre line of the rails. This, when the engine is 
running by itself, or running backwards, is of no import- 
ance, but when drawing a train the case is different. The 
side draught then exerts a powerful tendency to pull the next 
carriage off the line, and this tendency causes a jerking and grind- 
ing motion, which is very apparent to a r in the next 
compartment to the engine, and acts severely on the flange of the 
outer leading wheel of the carriage, to which, indeed, much of the 
wear of the trailing wheels of the engine is transferred, and as 
action and reaction are equal and opposite, a corresponding strain 
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is throw on the ieading and driving wheels of the engine. The only 
approach to remedy, as the engines are constructed, is to couple the 
engine slackly to the train, instead of screwing up the draw-bar 
tight. The objection might, however, be in a great measure, if 
not altogether, obviated by prolonging the draw-bar of the engine 
to the imaginary centre from which the radius of the radial axle- 
boxes is struck, or even further forward. A slot in the after 
buffer beam would permit the requisite transverse play in the 
draught bar proper. The engines are exceedingly well got up and 
carefully balanced. They have been run at fifty miles an hour with 











Those belonging to the 
Great Northern Railway Company were built at the Avonside 
Engine Works, Bristol, and those of the London, Chatham, and 
Dover Company by Messrs. Neilson, of Glasgow. 


remarkable freedom from oscillation. 





THE York School of Art Committee are endeavouring to increase 
the practical usefulness of their institution by admitting engineer- 
ing apprentices at lower fees, and by bringing in models of 
machinery as drawing examples, 
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TO CORRESPONDENTS. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
us to go to press at an early hour of the morning of 
ication. Advertisements, to ensure insertion, must be de- 
i at the Engineer Office before seven o'clock on the Thursday 
evening of each week ; any received after that time must neces- 

sarily stand over till the following publication. ; 
*,* We cannot undertake to return drawings or manuscripts, and 

must, therefore, request our correspondents to keep copies. 
*.* We have received a great number of letters this week which we 
have been unable to answer. They shall receive prompt attention. 

A NEW READER.—The plates to which you refer are quite unnecessary. 
MR, DUNCAN'S letter has been sent to the gentleman who inquired after his 


A SUBSCRIBER is thanked jor his kind and valuable communication, which 


appears in another column, : 

MR. C, J. LITTLER, of Millwall, requests us to state that he withdraws all claim to 
be con: the original inventor of disc ordnance. 

. 8. spring cocks are self-acting. As fitted at sea they are usually pro- 
vided with levers, by which they can also be lifted by hand. 

A. Z—The Scientific American and the American Artizan. The New York 
Army and Navy Journal contains much information concerning,the American 
navy, heavy ordnance, &c. &c, . 

G. B—1, We shall be happy to illustrate and describe the instrument, which 
appears to be valuable. %. Well worth a patent, When we have seen the 
drawing we shall be in a position to advise you. ¢ 

ASSISTANT ENGINEER.—Civil engineering cannot be learned from a single 

, however comprehensive. Cressy’s Encyclopedia you will find very useful 
Sor general reference. is perhaps the best work published on railway 


ig. 

B. X.—¥You can obtain any specification you require from the Great Seal Patent- 
office, Southampton-buildings, Chancery-lane, London, by stating the number 
and date, and sending stamps for the price and postage. The price of specifi- 
cations is, on the average, about 1s., depending on the number of drawings, — 

H. H. L.—Except in the case of twin screws vessels do not turn as on a pivot 
in obeying the influence of their rudders. They do turn about an imaginary 
centre, which may or may not fall outside the hull, according to circumstances, 
The position of the axis of rotation constantly varies with the trim of a ship, 
the shape of a hull, dc. &c. ; 

R. H.—Merely “ size and speed” are not everything in a fan; but the effect of a 
Jan increases so rapidly with the speed that your present fan if driven quicker 
might answer your purpose. <A 3ft. fan, working at 1,000 or 1,200 revolutions 
per minute, might, if properly designed, do your work. We regret to say that 
“ Die Miihle,” the German work, by Professor Wiebe, about which you inquire, 
has not been translated into English. 

IGNORAMUS,—The boiler would be safe if the fire-box is made in. instead of lin. 
thick. Great care must be taken in fitting the funnel tube so that it may stay 
the fire-box to the boiler crown. If well fired with good coal, two cylinders of 
the size you speak of, will hardly work up all the steam such a boiler should, 
make, It is impossible to say exactly what the speed of the boat would be—pro- 
bably five knots. 

W. W. (Johnstone).—As we know nothing of the details of your invention, we 
cannot say how far they may be original. As described in the slips forwarded 
to us, the entire scheme is quite devoid of any pretensions to novelty, as you will 
find if you examine the records of the Patent-office. You can procure from the 
office abstracts of all the specifications relating to marine propulsion, bound in a 
neat volume, for a very few shillings. 

W.S.—J/ you will refer to the Mechanics’ Magazine for February or March, 
1863, you will find an article on atmospheric railways, from which you will see 
that the plan you propose has already been put forward in a better shape. As 
therein stated, the longitudinal slot is to be a V groove, within which an india- 
rubber rope lies. This rope is raised by a couple of wheels on the travelling 
piston frame, and pushed into the groove again by other wheels on the carriage. 

G. C. (Lincoln).—1. A moderate acquaintance with decimals would have shown 
you that the proper pressure, as found by Rule 2nd, is 50 1b., not 5,000, as you 
think. 2. The system of screwed stays is adopted in the best locomotive prac- 
tice. We never before heard that any trouble was experienced from the nuts or 
heads coming off. The iron must have been bad in the cases you mention. For 
the rest, we gave our own experience and that of many engineers, and you will 
Jind a practical illustration of the value of our recommendation in the explosion 
on board the Talbot, the boiler of which vessel we have already illustrated. 


COIGNARD’S CENTRIFUGAL PUMPS. 
(To the Editor of The Engineer) 

S1z,—Could you or any of your correspondents oblige me by giving me the 
address of the makers of Messrs. Co/gnard and Co.'s patent centrifugal pump, 
used at the irrigatior. works on the banks of the Nile in 1864? 

Derby, November 26th,* 1866. i 

HIGH-SPEED ENGINES—RABONE BRIDGE WORKS. 
(To the Editor of The Engineer.) 

S1R,—I am requested by our firm to ask you, in next week’s ENGINEER, to 
correct a slight error in the name of the firm for whom we made the high-speed 
engines, as illustrated in this week’s paper.’ Thus, for “‘ Messrs. T. Richards 
and Co.,” read, “ Messrs. Job Richards and Co.” And at the same time 
Messrs. J. R. and Co. wish me to say they find a maximum pressure of 35 lb. 
per square inch amply sufficient to drive the engines up to full speed. With 
present mills in full operation they turn out 200 tons of finished iron per week. 

J. DAVI£S, jun., Engineer, 

Fan Field Villa, Meridale-lane, Wolverhampton. 


HARD PROJECTILES.’ 
(To the Editor of The Engineer.) 


St®,—In reading your admirable article on “Hard Projectiles,” in THE 
ENGINEER of the 26th October, I observe the following passage :—* In any case 
these very hard cast iron shot are only a temporary expedient, and must ulti- 
mately, and before long, give way in their turn to well-made projectiles of 
forged and hard cast steel.’’ 

In my experiments at Cork, in 1852, in presence of the Council of the British 
Association for the Encouragement of Arts and Sciences, my first elongated 
flat-faced steel rifle shot, fired from the two-grooved military rifle of the time 
against an iron boiler plate, the shot on striking out or upset. Mr. 
Lecky, the engineer of the Cork and Bandon Railway, told me the reason the 
steel shot did not penetrate was that it was not sufliciently hardened by 
tempering. On the following day I had two fresh steel shot made, properly 
hardened and tempered; one was fired*from the same rifle and the same charge 
of powder as on the previous day. The first pierced the iron plate at forty 

and the second the iron plate at the distance of sixty yards. Perhaps 

when you next write on the so-called chilled shot you would be good enough 
to mention this simple fact, as it proves prierity in hardening elongated shot. 
2lst November, 1866. J. NORTON, late 34th Regt. 


Dempsey’s 





E. W. 





A WARNING. 
(To the Editor of The Engineer.) 

SIrR.—We beg, through your columns, to cautien engineers, boiler makers, 
and brassfounders, against several firms in London who are ordering goods 
from various parts of the country. We had an inquiry for the price of a £70 
article, and the order was given a few days ago by a firm dating from the 
neighbourhood of America-square, London. Their letter headings, and their 
letters, written in a business-like hand, bear every evidence of genuine trade. 
We are, however, privately informed that the writers belong to a gang of sharp 
practitioners. Some few months ago we received an order from M. R. and 
Co., Great Tower-street, London (on a sheet headed in red ink, “ Prepare for 
shipment immediately”), for safety-valves, steam gauges, water-gauge cocks, 
&c., to the extent of £180. Reference to a maker of sponge cloths was given, 
who gave his customer a good name, After some delay we declined to deliver, 
and the order was ‘‘ cancelled in disgust.” The sponge-cloth maker, the land- 
lord, the maker of a 60-horse power engine, and looking-glass makers, who had 
supplied goods, now discover they have been most vilely swindled. We find in 
Manchester that these London swindlers obtain the names of manufacturers 
from your and other advertisement columns. It seems sad that in this great 
commercial country the only remedy against these fellows is a recourse to the 
County-Court. If there be a means of bringing them to grief we shall be glad 
to know of it, for we speak feelingly, and under a sense of heavy loss at various 
times. We hope that this may be the means of preventing similar loss among 
our brother manufacturers. JOHN BAILBY and Co. 

Manchester, 26th November, 1866. 





MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS, — Tuesday, December 4th, at eight 
p.m.—1. Discussion on “ Light Railways in Norway, India, and and,” 
by Charles Douglas Fox, M. Inst.C.E. 2. “‘ On the best Means of Communi- 

between the Passengers, Guards, and Drivers of Trains in Motion,” by 
William Henry Preece, Assoc. Inst. C.E, 

SOCIETY OF ENGINEERS.—Monday, December 3rd, at seven p.m.—On 

“ Reservoirs and Embankments,” by Mr. Arthur Jacob, C.E. 


Advertisements cannot be insertion unless delivered before seven o'clock 
on Thursday evening tn each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words ; 
blocks are charged the same rate for — Senay i All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Haif-yearly (including double number) 158: 9d. 
£1 Ils. 6d. 
abroad, 





Yearly (including two double numbers) 
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THE CONVERSION OF OUR UNARMOURED FLEET. 


Tue importance of the issues depending on the adoption 
of Mr. Henwood’s scheme for the conversion of our un- 
armoured ships into useful vessels of war, has secured it that 
amount of attention which it deserves, The subject has been 
— before the public in the columns not alone 
of the daily press, but of those journals which are specially 
devoted to military and naval affairs, and presumably 

the technical information from which alone it is 
possible to arrive at a proper estimate of the merits of such 
propositions. Upon the whole, bs real character of = 
roposition, its scope, intent, and purpose, appear to 
ily compochonded, and hitherto there in bee, we 
presume as a result, a remarkable absence of adverse cri- 
ticism. In some res this is satisfactory, in others it 
is disappointing. It is satisfactory to us, inasmuch as it is 
a species of universal tacit endorsement of the favourable 
opinions we have already —— regarding Mr. Hen- 
wood’s views. It is unsatisfactory, because publicity has 
not elicited full discussion, and it is. possible that valuable 
suggestions might have been made, and the weaker points 
in the proposal—if such there be—detectedjand exposed 
had those who have carefully considered the proposition, 
and are competent to pronounce an opinion as to its value, 
for once rushed into print. Although hardly an attempt 
has been made to refute our arguments, however, we still 
believe that it is possible a few of our readers do not fully 
comprehend the nature of the views which we advocate, 
and it may be well, therefore, to endeavour to place 
them in a still clearer) light; we have, besides, received a 
letter from an eminent engineer well known for his advo- 
cacy of the monitor system, which embodies most of the 
arguments that have from time to time been urged against 
the conversion of our ships. This letter we have not consi- 
dered it necessary to publish. In the first place, because 
the arguments are hackneyed, and based on such a miscon- 
ception of our meaning as that to which we have just 
alluded; and, secondly, because the letter contains a pro- 
position displaying such an absence of appreciative know- 
ledge of the real’ aspect of the question handled, that we 
cannot think the writer would thank us for identifying 
him with it very prominently. Besides, the entire gist of 
his arguments can be given here in a few words, and they 
may be considered on general grounds, without any of that 
9 feeling which would obtrude itself did we pub- 
ish the letter in one column, and criticise its contents in 
another. 

The essence, then, of these objections is simply that our 
wooden unarmoured ships are too weak to withstand 
ramming, and too slow and inefficient to prove of the least 
service as sea-going ships, while the time occupied in their 
conversion, and the money spent on them, would be better 
— in yg Sg vessels. The letter concludes 
with a proposition that we should ‘sell our old-fashioned 
ships and devote the price to the construction of a new 
fleet, and a species of promise or prophecy, it matters not 
which, that if Mr. Reed and the Controller are left alone 
they will take care that England is properly represented 
on the ocean. Mr. Henwood has in another place so fully 
considered the question of the probable sea-going capabili- 
ties of the converted fleet, that we do not deem it neces- 
sary here to say one word in addition on the subject. We 
could wish to refer our correspondent to Mr. Watts, by 
whom most if not all the ships were reconstructed at the time 
that steam ee was introduced, for an opinion as to their 
strength. e believe he would set our correspondent’s 
mind quite at ease.* For the rest we prefer to consider 
the latter part ofj the letter first, especially as it contains 
the only original idea in the entire communication in the 
shape of the proposal to which we have referred. Now 
in the first place, we submit that what Mr. Reed will or 
will not do for the navy of England has nothing whatever 
to say to the matter in hand. We have not criticised any 
of his recent productions, and we have the greatest possible 
objection to drawing comparisons between the works of 
different men whether ,as engineers or ship-builders, 
Mr. Reed will have plenty to occupy him in designin 
and constructing that new navy which we sadly want, a 
which we never for a moment supposed could be supplied 
by the conversion of our unarmoured ships either on Mr. 
Henwood’s plan or on that of any other naval architect. 
We may, therefore, regard the introduction of his 
name just now as being irrelevant, and dismiss it without 
further notice. We presume that, when the conversion of 
our wooden ships is undertaken, as we trust it will be, he 
will have some voice regarding the manner and manage- 
ment of that conversion. If he have not, what is the use 
of being chief constructor? Meanwhile we may safely 
leave Mr. Reed and his functions in the hands of the 
Admiralty, and proceed to consider the proposition to 
which we have already alluded, namely, that we should 
sell our old fleet, and buy new ships with the proceeds. 

It will, we think, be generally conceded that in order to 
effect this object it will be necessary to find purchasers for 





* It has been argued that our unarmoured ships being of wood are 
so weak at the stern that they would be shaken to pieces by the 
vibration of their own screws, especially if increased power was 
applied to them, as we have proposed in a former article. The 
reply to this argument is very simple. Nearly all, if not all, the 
ships under consideration are fitted with lifting screws, and while 
it forms no ~ of Mr. Henwood’s pein that the converted 
fleet should be always s ing at full speed, it does form a pro- 
minent feature in that pro that the - should be so fitted 
and rigged as to retain their full powers of sailing. Their coals 
would be reserved for emergencies, and full steam power would 
only be applied when chasing or going into action; they would thus 
suffer no injury from the vibration due to their screws. As 

ramming, at a moderate additional cost their bows might 
be filled in solid with timber, and fitted with a proper cleaver. 
There 4 - gen to conclude that so ee they would — 
unsuitable for ramming purposes. speed, as they 
would have coppered bottoms, they would enjoy almost complete 
immunity from fouling, and thus retain their velocity without going 
into port much longer than ironclads, 





the old fleet. Lacking these the project falls to the 
ground. Line-of-battle ships, however, are not bought 
and sold daily like loaves of bread or railway shares. No 
doubt it would be quite possible to dispose of one or two 
within a reasonable period, but we much fear that the 
home market would be fearfully overstocked by the num- 
ber of great ships we could offer for sale. Let us suppose, 
however, that our unarmoured ships were put up to the 
highest bidder to-morrow, and let us consider who is likely 
to buy them. Purchasers would be of two classes only. As 
the ships are useless for commercial purposes, they would 
be bought either by British shipbreakers or directly or in- 
directly by foreign Governments. As a practical example 
of one way in which this latter object would be effected, 
we may state that negotiations were actually commenced 
a short time since, and, for anything we know to the con- 
trary are still pending, regarding the sale of a certain num- 
ber of our unarmoured ships toa very eminent English ship- 
building firm. The firm propose to take these old ships 
off the hands of the Government at a certain price, and 
in their stead to supply England with new ironclads; in 
other words, to give new lamps for old, the nation of 
course paying the difference in value. So far the arrange- 
ment might or might not be satisfactory according to the 
amount of money and money’s worth to be exchanged for 
the ironclads. But it will naturally be asked, “ What would 
then be done with the old ships?” and the answer to 
this is most certainly unsatisfactory. They would be cut 
down and converted and sold in their new form as turret 
ships, mounting very heavy metal, to foreign Governments, 
On the prospect of this sale indeed, the entire speculation 
was based, and no secret has been made of this part 
of the matter, at least by the firm in question, so far 
as we are aware. Whether it is or is not advisable that 
our Government should thus indirectly contribute to the 
naval power of other nations is a matter about which 
there cannot, we think, be two opinions. Our old fleet 
should not, and we think we may venture to say will not, 
be sold to any other nation for warlike purposes with 
John Bull’s consent. There remains, therefore, but the 
shipbrokers as purchasers. Now, the best price payable 
by these gentlemen for such of our old ships as have found 
their way to their hands is about £3 per ton only, and more 
frequently but £2 10s. ; and it must, further, be borne in mind 
that the soundest ships do not, as a rule, bring the largest 
prices, because the cost of breaking up is then greater. [n- 
deed, it has been stated that breakers have lost heavily on 
some of her Majesty’s ships, because they were so sound 
and so strong that it was found next to impossible to dis- 
member them. It is not impossible that, instead of 
paying for their hulls, the shipbreakers would require to 

for breaking up many of the unarmoured ships 
which our correspondent has wished to see sold. 


Let us take it for granted, however, that thirty of our 
old liners find purchasers at £3 per ton; this much conceded, 
we shall still find that we are as far as ever from that new 
fleet which is to spring from the ashes of their memory. 
We may take the average-burthen of the thirty ships at 
something over 3,000 tons—let us say 3,000, however, for 
simplicity sake; it is not necessary to use many figures— 
3,000: tons at £3 per ton represent £9,000 per ship; and, if 
we add to this an equal sum, as that which engines suitable 
in design only for the vessels in which they were ori- 
ginally placed would fetch, we shall have £18,000. To 
this we may, perhaps, add £2,000 for anchors, sails, cables, 
and stores of various kinds, making a total of £20,000 
per ship, or for thirty ships a gross total of £600,000; a 
sum which would be short by one-half of that requisite to 
supply us withjtwo Bellerophons. So much forthe proceeds 
of the sale. On the other hand, by expending £100,000 
each on these thirty ships, instead of selling them to the 
shipbreakers ora possible enemy, we have a gross expendi- 
ture of £3,000,000, in return for which we should have, 
say, twenty sea-going fighting ships, capable of steaming 
from 11} to 123 knots per hour in regular work, and of 
carrying and fighting the heaviest ordnance made,\behind 
6in. or 7in. of iron; and ten monitors, carrying 12in. of 
armour, admirably adapted for coast defence. Consideriuy 
the matter in another way, it will be seen, however, that for 
the like sum we could have instead, say, eight Bellerophons. 
Can any sane man donbt which would prove the more use- 
ful to the country /—twenty sea-going men-of-war, little 
inferior to the Bellerophon in speed, and actually throw- 
ing double the weight of metal in each broadside ; and ten 
monitors, at least as strong, as good, and as large as any- 
thing America could send against us, or eight ships of the 
Bellerophon class, Even granting that the Bellerophon was 
amatch for any two of the converted ships, this would still 
leave a balance of fourteen ships in favour of the conver- 
sion scheme. We need scarcely add that it would be 
almost impossible to sell £600,000 worth of ships to 
breakers in any reasonable time; and other objections to a 
scheme, which our correspondent must by this time per- 
ceive to be absurd, will easily suggest themselves to our 
readers. We must not—nay,we cannot—attempt to disguise 
the fact that we have got an old-fashioned fleet which 
we cannot get rid of save at an immense sacrifice, and 
the only point remaining for consideration is what had we 
best do with it ? 


There yet remains for consideration a very important 
element in Mr. Henwood’s proposition, to which we have 
not yet called attention. If the supplies were voted, and 
every reasonable exertion were e from this moment, it 
would still be found difficult to supply the country with 
a new fleet of ironclads, say, twenty in number, in less 
than six years. Of course, under t necessity, as in 
case of the outbreak of war, the time might possibly be 
shortened, but it would still remain long; to convert 
twenty of our old ships would occupy about sixteen 
months. It would only be necessary to keep them in dock 
while the lower portions of their outer en te casing and 
armour-plates were being attached. This work could be 
very quickly performed, and the hulls would then be taken 
into any basin and the conversion completed either by 
private firms or the Government. The remaining ships 
might be converted more leisurely in Government yards 
alone, The advantages proper to such facts as these are 
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too obvious to need comment. They constitute all the 
difference between England at her wits’ end for ships, 
and England with the most numerous as well as the most 
powerful fleet in the world. 

It has apparently been assumed by one or two who 
hastily jump to conclusions, as well as by our correspondent, 
that while we have advocated the conversion oy one old 
fleet we have deprecated the building of new ships, To 
this we may reply in a word, that there is not a single 
sentence in any article we have ever written on the subject 
of Mr. Henwood’s proposal, from which such a deduction 
can be legitimately drawn. We never meant to say any- 
thing of the kind in short, and therefore we have not said 
it. By all means let us continue to build new ships. Build 
as fast as we may, if the rate be not faster than it has been, 
it will be all too slow. We want the old fleet converted 
as an addition to, not as a substitute for, any ships which 
the Admiralty or Mr. Reed may think proper to give us. 
We have never put forward this converted fleet as possess- 
ing qualities which could render it superior to the magnifi- 
cent productions of modern science. But we are tolerably 
well acquainted with the navies of other nations, and from 
that knowledge we gather that the ships of the converted 
fleet, although inferior to the Hercules, Bellerophons, or 
Minotaurs produced by English skill, would not be in- 
ferior in dimensions, in strength, in speed, in thickness of 
armour, in weight of metal, in handiness, or in seaworthi- 
ness, to the best fleets possessed by any other nation on 
earth, That the converted ships would be good we have 
argued. That there would be ate ships we have cheer- 
fully admitted, we do cheerfully admit—nay, we would im- 
a the fact on our readers. But the better ships would 

long to England and be manned by English sailors. 
They do not exist at present to carry a foe to our shores. 


THE GANGES RIVER. 


Tue inspection report on the river Ganges, recently 
submitted to the Indian Government, by Capt. Stewart, 
R.E., officiating superintendent engineer, affords an inte- 
resting record of the physical condition of this main artery 
of the north of India as far as its influence on navigation 
is concerned. So extensive and suitable a means being 
assigned by nature for the development and civilisation o 
an enormous tract of available country, it is surprising 
that a sufficient grant has not hitherto been applied to 
facilitate the traffic by lessening the danger and risk con- 
sequent on the difficulties arising from natural causes. To 
anyone at all acquainted with the character of the country 
it must appear sufficiently obvious that this river, tra- 
versing, as it does, a considerable portion of Bengal and 
the north-west provinces, ought to be of far more vital 
interest to the Government than many of the more sub- 
sidiary streams contributing in a very diminished degree 
to the welfare of their respective areas, The goods traffic on 
the railways which run through the Ganges districts repre- 
sents but a fractional part of the produce of the country, and 
recourse has to be had to the tedious and wearisome ualter- 
native of labouring heavily over the Grand Trunk and 
district roads. The impetus lately given to the cotton 
trade by the American troubles has increased the traffic 
on these latter routes to such a degree that its re- 

uirements can only be met with great difficulty by 
the scant meang at disposal for river conveyance. As 
a proof of the immense increment the trade of the dis- 
trict has received, the average freightage on steamers 
plying up and down the river has actually increased 
since the railway competition has become an established 
fact ; and the officials of the principal steam naviga- 
tion company maintain that the greater distance the rail- 
way is extended towards the interior, by so much will the 
traffic augment. The methodfof conservancy adopted upto 
this time has been the appointment of a supervisor, who has 
the control of the river, and the most meagre facilities for 
rendering the traffic unimpeded are afforded him. Not- 
withstanding the insurlicient means at his disposal, those 
interested in the improvement in the traffic have unani- 
mously testified to the benefit resulting from whatever 
works have been executed under his direction. The 
amount hitherto annually expended on the construction 
of actual works and the removal of obstructions has been 
but £650, and this for a total length of 350 miles, 
constituting that part of the river called the Upper 
Ganges, between Allahabad and Seenah. The item of 
establishment, which goes to form the balance of the 
Government subsidy, viz., £2,000, is considerably more 
than double the sum expended on actual labour and 
materials. This, to a mind trained to the cost of 
engineering works in our own country, appears a very 
undue proportion for the cost of mere supervision, but on 
investigation it seems that though a less extensive staff 
would prove inadequate for such a length of inspection, 
there would be little or no material increase in this item if 
the expenditure on works was augmented even twofold or 
threefold. The spirit of the report goes strongly to im- 
press upon the Indian Government the necessity of a 
considerable increase on the amount of the present grant, 
which is quite inadequate to the requirements of the 
case ; and Captain Stewart proposes that this increment 
should be not less than £3,000 annually, as without such 
support no material improvement on the present conser- 
vancy operations can be expected. In the event of the 
authorities receiving this proposition favourably the in- 
crease in the amount for establishment would only 
amount to 50 per cent. of the present rate, whilst 
the balance remaining for useful available work, towards 
extended operations, would be increased four and a-half 
times. The discontinuance of the employment of native 
overseers is very strongly urged, and all who have had ex- 
perience of the couatry and the character of its inhabitants, 
will concur in the opinion of the supervisor as to the 
inadvisability of deputing to a native any office in the 
possession of which much trust is imposed, or when energy 
or straightforwardness is called prominently into action. 
They occupy a much more extended period in the construc- 
tion of works than Europeans, and their work is more costly 
and less efficient. For such reasons it is proposed that the 





service of natives holding nsible and trustworthy 
situations should be discontinued, and that an efficient staff 
of Europeans should be appointed to the office of overseers, 
who should be of tried worth and beyond the reach of 
corruption. The total length of the channel to be looked 
after would be subdivided into districts, embracing a dis- 
tance of fifty miles each, over which length the overseer 
should have supreme control as regards the improvement to 
the river bed, subject to the approval of the supervisor. 
And it is further proposed that each holder of such an 
appointment should receive a consolidated salary of £8 a 
month, exclusive of boats and crew ; certainly not an ex- 
cessive allowance, considering the responsibility of such a 
situation. The most rigorous attention to the inspection 
of the channel that can possibly be exercised is in effect 
valueless if the executive deficiencies of the native pilots 
be not thoroughly obviated. Complaints of their utter 
neglect and inefficiency are very general among the 
captaina of the Ganges steamers, Vessels are constantly 
detained or even lost on account of the ignorance of these 
men, of the condition of the stream, and the fluctuations of 
its channel, and from being unconnected with any establish- 
ment and independent, cannot be held responsible in a 
pene sense. It is proposed that these guides should 

received under Government control, and be made subser- 
vient to the orders and admonitions of the supervisor, who 
should have full power to make them amenable, by means 
of fines or otherwise, for any act of insubordination or 
dereliction of duty. This system has been fairly tested, 
and is found to give the utmost satisfaction. The aid 


LETTERS TO THE EDITOR. 


THE CONVERSION OF OUR FLEET. 


Srr,— Whilst thanking you for the very able manner in which 
you have laid my plans before the public, for utilising our nume- 
rous unarmo’ screw line-of-battle ships, there are a few points 
which, perhaps, require further elucidation. 

The idea of converting some of our wooden ships into monitor 
or turret ships similar to the Sovereign is by no means new; 
but it is merely supplemental to my proposal, which is for pro- 
vidin &, - . we short time, and for a i a 
powerful and e' ive ing turret navy, capable rforming 
any service for whiah aul ciel to voanioal = 

A monitor, or vessel such as the Royal Sovereign, is not, tech- 
nically speaking, a sea-going vessel: my plans are specially for 
sea-going ships, such as could keep at sea or blockade a port for 
three months without replenishing fuel or provisions; this necessi- 
tates that the vessels should have other means besides the steam 
engine for locomotion, viz., a proper and full equipment of sails. 
I have been greatly assisted in designing a method for thus con- 
verting the greater number of our unarmoured screw line-of-battle 
ships into sea-going turret ships by adopting the ‘‘ patent trussing 
for spar-decks of turret ships,” which was described in plan 
No. 2 of the diagrams illustrating my plans in your issue of the 
16th inst., including also the longitudinal box-girder for hammock 
berthing and movable bulwarks between the gun and spar decks. 
My proposal is, that our line-of-battle ships, of 1,000, 800, 600, 
and 500-horse power, respectively (of which there are about thirty- 
two), should converted into sea-going armour-plated turret 
ships, as described in plans Nos. 1 and 2. Those of 400-horse 
power, ee it would be most desirable to simply convert into 
monitors, as described in plans Nos. 3 and 4; of these there are 
no less than twenty, which would be capable of performing very 
important service in defending our harbours, and might be manned 
on an emergency, as has been suggested, by volunteer marine artil- 








of the conservators is only brought into requisition during 
the dry periods of the year, extending from November to | 
June, and then only for steam traffic and country boats of | 
heavy draught. 

It is problematical if any advantage would accrue from 
extending the field of operations below Seenah, as the 
principal difficulties, arising from physical causes, begin to 
develope from this point upwards, the obstructions in the 
direction of Dinapore consisting simply of a few trees and 
wrecked boats. In this total distance of 350 miles, the 
most serious impediments to navigation occur at two 
localities, occupying a length of river of four and five miles 
respectively. In each of these uncertain and dangerous | 
whirls, the river bed is constantly shifting from the frequent | 
change in direction of the eddies charged with fine sand. 
The banks being composed of this fine material and being 
continually undermined by the scours, crumble and fall in, 
to be deposited lower down the stream as a shifting shoal. | 
It is in these passes that vessels of deep draught suffer the | 
greatest detention. 





The time occupied in traversing the | 
dangerous waters, is on an average twelve days for every | 
one spent in navigating the same distance of open unob- | 
structed channel; and in consequence of the comparative | 
uselessness of attempting to remove these obstructions by 
artificial means, constant inspection is required on the part | 
of the conservancy. The average amount of sandy matter | 
in suspension in half a pint of water collected at these 
points is seventy grains, an incontestible proof in itself of 
the difficulty of preserving a continuous depth of channel. 
The tirst step to rendering the navigation of the river safe 
must consist in the taking of accurate surveys, representing 
in detail the obstacles which tend to interrupt the traffic. At 
present remedial action has to be taken solely on the testi- 
mony of the masters of vessels. Then arises the question as 
to the most advisable method to adopt for the improvement 
of the water-course. The principal and most efficient means 
hitherto adopted to increase the scour and direct the course 
of the stream, have lain in the construction of candhals, 
which are strong fencings, strengthened at intervals by bam- 
boo stakes firmly driven into the river bed, or simply what 
we familiarly designate as groins at home. Such expedients 
to deepen the bed have been very successful, but are objec- 
tionable from their liability to be injured by boats, and, 
in the ever-changing shallows above alluded to, where the 
water is intermingled with silt and the surrounding soil is 
of an argellaceous and open character, these means are of 
little or no avail for the end they are intended to answer. 
The most effective alternative in the estimation of the super- 
visor is the use of a powerful dredger or steam rake, to be 
lowered and raised with ease, with teeth adapted to cut 
and turn over the sandy bottom which is required to be 
levelled. An unsuccessful attempt had been made with a 
steamer, fitted with a rake of defective construction ; but 
there is no reason whatever why, with careful attention to 
design, this project should not succeed. The preliminary 
outlay of £10,000 for such a means of improvement would 
appear excessive, as also the cost of maintenance; but, 
considering the return in the saving of much labour and 
time by lessening the detention of the steamers, it would 
be but just if the Government were reimbursed for their 
expenditure by those interested. There is every proba- 
bility that the numerous companies would be ready enough 
to agree to such a proposal. Tolls have been levied on the 
Nerbudda river for the expense of maintenance of traffic, 
but here those persons affected complain that no beneficial 
effect whatever has resulted from the Government works 
during the dry season, and that during the rains they are 
independent of them. The grant for these operations has 
ranged between six and seven times that allotted for the 
conservancy of the Ganges. The estimate proposed by 
Captain Stewart for establishing the river in its proper state 
of efficiency is moderate in the extreme, and there can be 
no question that such money would be most beneficially | 
expended for the return it would ultimately yield. | 





Launcu OF A STEAMER AT Port Giascow.-—On Tuesday last 
there was launched from the extensive building yard of 
Messrs. Robert Duncan and Co., Port Glasgow, an iron paddle 
steamer, for the Dublin and Glasgow Steam Packet Company, | 
and intended as an addition to their splendid fleet of passenger 
steamers. Her dimensions are :—length, 250ft. ; breadth, 27ft. ; 
depth, 15ft. ; 900 b. m. The saloon is on deck, with sleeping ac- 
commodation below for 70 cabin passengers, and a roomy steerage 
forward. Her engines, which are oscillating, of 300-horse power, 


fitted with feathering floats, &c., will be supplied by Messrs, | 


Rankin and Blackmore, of Greenock. On leaving the ways she 


was named the Earl of Dublin, by Mrs. John McGregor, of 
| 


Rosebank, 


lerymen. 
My plans embody the simplest, readiest, most effective, and 


most economical method ever put forward for an ironclad fleet; 
entailing no pulling to pieces and reconstruction, as in the Royal 
Sovereign and broadside conversions; and by my method the maxi- 
mum offensive and defensive powers can be given. 

Time is perhaps the most important feature for consideration; 
it is absolutely necessary that the country should be placed as 
quickly as possible in a proper state of defence. Should our iron- 
clad squadron of some twenty-seven vessels only be called from 
our shores we should be absolutely without means of defence. It 
is an incontrovertible fact that it has taken us just six years to 
produce fourteen iron ironclad ships and thirteen wooden ironclads 
converted and built, viz.:— 


IRON IRONCLADS, WOODEN IRONCLADS. 


Horse | 


Horse 
Tons, power. | Tons. power. 
Warrior .. ee 6,100 1,250 | Caledonia .. .. 4,125 1,000 
Biack Prince - 6,100 1,250 Royal Oak 4,050 1,000 
Achilles... .. .. 6,100 1,250 | Prince Consort 4,050 1,000 
Agincourt .. 6,620 1,350 ee 4,125 1,000 
Minotaur .. .. 6,620 1,350 | Royal Alfred .. 4,068 800 
Northumberland .. 6,620 1,350 | Zealous .. .. 3,716 800 
Hector .. -- 4,089 800 | Lord Clyde .. 4,067 1,000 
Valiant .. «» 4,0-9 $00 | Lord Warden 4,080 1,000 
Resistance «. 3,700 600 | Pallas .. 2,126 600 
Defence... .. »- 3,700 600 | Favourite .. 2,094 400 
Prince Albert .. 2,500 500 Research 1,253 200 
Bellerophon .. 4,270 1,000 | Enterprise i 993 160 
Scorpion ee eo 2,800 350 Royal Sovereign .. 3,763 800 
Wyvern.. «- .. 2,800 350 


This does not present a very imposing fleet with which to main- 
tain our maritime pre-eminence, but by the adoption of my pro- 
1 this fleet might be increased in a very short time to double 
the above, by the conversion of our splendid line-of-battle ships 
into armour-plated sea-going turret ships, which would give us— 
wooden ironclad turret ships as follows :—Victoria, 4,127 tons, 
1,000-horse power; Howe, 4,127 tons, 1,000-horse power; a 
squadron of eight, of about 3,500 tons and 800-horse power; a 
squadron of ten, of about 3,000 tons and 600-horse power; a 
squadron of twelve, of about 2,800 tons and 500-horse power; this 
would give us a sea-going turret fleet of thirty ironclads carrying 
the heaviest ordnance, and, in addition, twenty monitors (as 
Royal Sovereign) of about 2,500 tons and 400-horse power, for 
harbour defence. 

It is well known our dockyards are principally adapted for 
wooden shipbuilding; they would be able to complete the cutting 
down, the doubling, and backing, and might then send these ships 
to the Thames, Mersey, and Clyde, to be fitted with iron spar 
decks, turrets, and armour-plates.. By a judicious arrangement the 
above thirty-two ironclad sea-going turret ships could be com- 
pleted, say, sixteen in twelve months, and the other sixteen in 
about six months after. This fleet of thirty-two ironclads would 
cost about £3,200,000 at most. The monitors might be taken in 
hand afterwards. 

The subject of ventilation is also an important one; the open- 
ings on the gun-deck are cased in with iron and carried up to the 
spar-deck (as you have fully described); in addition, the tube- 
scuttles in the ship’s side remain as at present, to give light and 
air to the cabins; additional ventilation will also be obtained by 
means of the hollow iron tripod masts; thus, in no way would 
these vessels lack the requisite amount of ventilation. 

The advantage these ships would have in a seaway over the 
majority of our present ironclad fleet has been well illustrated by 
the Wyvern, in the late cruise of the Channel squadron, being 
able to fire her guns under circumstances which precluded the broad- 
side ships, excepting the Achilles and Hector. These vessels when 
converted would have very steady platforms in a seaway; and 
would be capable of cruising under sail without the aid of steam, 
reserving their coals for emergencies. Most of them are well 
known as excellent sea boats and comfortable ships. 

With your permission I will now just refer to an article which 
has appeared in a periodical with a very curious title, forcibly 
reminding one of that “‘ financiering,” which has obtained recently 
a certain notoriety in the mercantile world; the writer appears 
new to his subject, and thinks that it would be better to wait and 
build a new fleet to be ‘designed in the light of present 
and prospective knowledge.” What does this mean? Does it 
mean that we should commence building ships and wait for the 
** prospective knowledge” to complete the building of the ‘‘ pro- 
spective ships—of ‘‘ prospective” material—to be armed with “‘pro- 
spective” guns, to be 1 by ‘‘ prospective” seamen, for a 
“* prospective ” world? Certainly, sir, this idea is a new one ; but 
whether it is worthy of serious consideration is another matter. 
It is admitted by the writer that ‘‘it will require all our energies 
to provide such a fleet ; but, once we possess it” (happy thougut), 
considers we shall have all we could possibly desire. . 

‘*The question is,” saith this oracle, shall we have this turret 
fleet proposed by Mr. Henwood now, or this most perfect “ pro- 
spective ” fleet, in prospect. I leave this “question” for the 
country to decide. : 

For ‘‘ramming” the writer considers that these converted iron- 
clads would ‘‘ not be fit,” and that they have ‘‘ no compartments :” 
he has doubtless never heard of the naval battle of Lissa, and 
what the Kaiser, an unarmoured wooden line-of-battle ship, did ; 
and he was not aware that two wooden ships were recently built 
in Her Majesty’s dockyard, and armour-plated—the Lord Warden 

| and Lord Clyde, and that one was of the late Channel squadron, 
land that these proposed sea-going turret ships would have as 
| many and as strong compartments as the Lord Warden or Lord 
| Clyde, and would have infinitely greater lateral strength than 


Cuar.es T, Henwoop, N.A. 
East India Avenue, 29th Nov., 1866. 





| those ships to resist ‘* ramming.” 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Grants and Dates of Provisional Protection for Six Months. 
1814. WIDLIAM WALKER, Norfolk-street, Strand, London, “ Improvements in 
and apparatus for dressing or preparing for spivning hemp, flax, jute, 
manilla-hemp, and other fibrous materials, and for the conversion of ropes 


and other cordage and textile fabrics into oakum, tow, and paper stuff, 
dressing and cleaning waste tow, wool, hair, and other like waste — 
11th July, 1866. 
2106. WILLIAM COLVILLE GIBSON, Newcastle-on-Tyne, “ A new or improved 
method of protecting labels from injury.” —16th August, 1966. 
2157. GEORGE CARTER, Mottingham Lodge, near Eltham. Kent, i 
ments in propelling ships and other navigable vessels.”—22nd August, 1866. 


2353. FREDRICH GUSTAV ADOLPH HORSTMANN, Bath, Somerset, “* A new or 
improved mode of obtaining motive power, which power can be used for 
winding clocks, time pieces, and other mechanism, and also for ventilating 
hot-houses, gree 1-houses, and all buildings where a uniform temperature is 
desirable.” — 13th September, 1866. 

2543, EDWARD PYNE LANE, Fosse Farm, Whitnash, Warwick, ** Improve- 
ments in reaping machines.”— 3rd October, 1866. 

2617. JAMES WARWICK, Seiane- ae, Manchester, “ Improvements in sew- 
ing machines.”—10th October, 1866 

2641. WILHELM GRUNE, Berlin, Prussia, ** Developing .invisible photographs 
by the action of ammonia vapours evolved from tobacco, and improvements 
in cigar tubes or hoiders and tobacco pipes for holding the said photographs.” 
—12th October, 1866. 

2703. JAMES HAWORTH, Denton, Lancashire, ‘‘ Certain improvements in the 
Manufacture of hats or coverings for the head, and in apparatus connected 
therewi'h.”— 19th October, 1866. 

2737. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in the construction of travelling ovens.”—A communication 
from William Hinchitfe, Melbourne, Victoria, Australia.—23rd October, 1866. 

2756. HENRY PHILLIPS, Clyst Honiton, Exeter, Devon, “ Improvements in the 
preparation of deiorising materials and in the manufacture of gas.” 

2758. DANIEL MCDERMID, Darlington, Durham. “ Improvements in machinery 
or apparatus for pasting wall papers.”—25th October, 1866. 

2762. PHILIP ALBERT MUNTZ, Keresley, near Coventry, Warwick, “ Improve- 
ments in the manufacture of metal tubes.”’ 

2764. JOHN FISHER, Little Tower-street, London, “ Improvements in making 
— for casting metals.”—A communication from Hadji Jappa, Singa- 

a7be. ! ARMAND MANUEL, Rheims, France, “ A new process of and apparatus for 
uncorking bottles,” 

2768. WALTER WELDON, Park-villa, West-hill, Highgate, Middlesex, ‘* An 
improved method of decomposing chloride of sodium and other compounds 
by means of steam.” 

2770. NATHANIEL HUBBARD LOOMIS, Manchester, “ Improvements in ma- 
chines for composing and printing.”—A communication from Thomas Hall, 
Bergen, New Jersey, U.S. 

2774. FRANK CROSSLEY, Manchester, “ Improvements in machinery for 
separating the fibre of flax or other vegetable substances requiring such 
treatment.” 

2776. TRISTRAM SHANDY SIMPSON, Broadway, Stratford, Essex, “ Improve- 
ments in the con-truction of ships’ boats, which improvements are chiefly 
applicable to the construction of life-boats.”—26th October, 1866. 

2778. EDWARD HOWARD, Kedhill, Surrey, “ Securing perfect immunity from 
danger in the use of paraffin camphine, and other lamps liable hitherto to 
explode, whether fed by rock oil, crystal oil, paraffin, camphine, belmontine, 
or other combustible carbonaceous oils.” 

2780. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, ‘An improved 
rivetting press for securing buttons to fabrics.”"—A communication from 
Willoughby Hahn Reed, New York, U.S. 

2782. CHARLES TIFFIN, jun., College-plaee, N.W., “* Improvements in the 
construction of perambulators and other similar carriages.” 

2784. WALTER RICHARD BARNES, The Heath, Fairlight, Hastings, Sussex, 
“ Improvements in fire-escapes.”—27th October, 366. 

2786. FRANCESCO TUBINO, Leather-lane, London, ** Improvements in lockets, 
which improvements may also be applied to brooches, bracelets, and other 
articles of jewellery and dress.” 

2788. CHARLES MCBEATH, Blackburn, Linlithgow, N.B., ‘‘ Improvements in 
the treatment or distillation of shale coal and other bituminous substances, 
and in the means or apparatus employed therefor.” 

2790. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘An improved 
metallic band fastener.”—A communication from Arthur Barbarin, New 
Orleans, Louisiana, U.S. 

2792. RALPH HART TWEDDELL, Sunderland, Durham, ‘‘ Improvements in 
hydraulic presses and apparatus connected therewith for bending metals, 
part of which is applicable for other purposes.” 

2794, SAMUEKL FAULKNER, Blackley, L Improvements in carding 
engines, and in apparatus for grinding the ~ or cylinders. thereot.”- - 
29th October, 1466. 

2795. JOHN THORPE, Manchester, ‘‘ Certain improvements in the manufacture 
of oil baizes, stair baizes, and oil floor cloths, or other varnished or japanned 
fabrics, and in machinery or apparatus employed therein.” 

2798. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in the treatment and preservation of grain, pulse, seeds, and flour or meal, 
and in the apparatus or means employed therein.”—A communication from 
Wilhelm Remann, Amsterdam, Holland. 

2800. HENRY CHURCHMAN, Horsham, Sussex, and FREDERICK ange 
Fitzroy Works, Euston-road, Londorf, “ Impr in or 
apparatus for cleaning bvots "and shoes, also applicable to the cleaning of 
other articles ” 

2802. JOHN VARLEY, Bloomfield-road, Plumstead, Kent, “Improvements in 
apparatus for supplying or feeding water to steam boilers, which apparatus | 
measures and regulates the water supplied, and is also applicable for other 
purposes.” \ 

2804. JOHN WILKINSON, jun., St. Helen’s Mills, Hunslet, near Leeds, York- | 
shire, ** Improved apparatus to be used in connection with milling ma- } 
chinery.” 

2808 HENRY MARTYN NICHOLLS, Southampton-street, Strand, London, “ Im- 
provements in apparatus for cutting continuous paper into sheets, and in 
piling or disposing of the same when cut.” 

2812. FREDERICK BROWN, Shepperton-street, New North-road, Islington, 
—, “Improvements in the manufacture of brushes.”—30ih October, 

8 

2814. WILLIAM ROBERTSON, Manchester, “Improvements in self-acting 
mules.” 

2816. JOHN SCOTT, Oxford-street, London, “‘ Improvements in fire-escapes, and 
apparatus for raising | and lowering weights, the same being applicable to 
Other useful purposes.” 

2818. JOHN SCOTT, Oxford-street, London, “ Impr in ic signal 
apparatus or means for giving alarms in case of fire, or for indicating varia- 
tions of temperature for other useful pw 

2820. Bc KEIGHLEY, Bradford, Yorkshire, “ Improvements in looms for 
weavin: 

2822 RICHARD HOLDEN, Blackburn, Lancashire, “ Improvements in looms for 
weiving.” 

2824. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improved 
vacuum air engine.”"—A communication from John Robertson Cameron, 
Pittsburgh, Pennsylvania, U.S. 

2826. JOHN PATTERSON, Beverley, Yorkshire, ‘‘ Improvements in securing or 
fastening screw bolts and nuts when tightened up.” 

2827. JAMES JOHN HOLDEN and SEALY JAMES BEST, Bermondrey, Surrey, 
“ Improvements in the doors or closures of gas retorts.” —3lst October, 1865. 

2823, JOHN HENRY JOHNSON, Lincoin’s-inn-fields, London, ** improvements 
in lamps.”"—A communication from Aaron Calhoun Vaughan and Robert 
Wallace Park, Philadelphia, Pennsylvania, U.S. 

2829. THOMAS HENDERSON, Glasgow, Lanarkshire, N.B., 
sewing machines.” 

2830. JAMES JACKSON, Liverpool, “Improvements in apparatus for lowering 
and letting go ships’ anchors.” 














“Improvements in 


hi 


“Tmprovements in the 
Vidil, Grenoble, 


rance. 

2845. JOHN HOWELL, Creekmore, near Poole, Dorset, ‘‘ Improvements in hay 

and chaff cutting machines.”"—2nd Wovember, 1866. 
i OSBORNE CADW. 

for cleansing 

2849. JAMES GRAHAM bet may Plymouth, Devon, ‘‘ Improvements in the 

means of intercommunication between the several parts of railway trains.” 
2850. RICHARD JARRAUD GAY, Badshot Lee, Farnham, Surrey, “An a ate 


2844. RICHARD PORTER, Paar Wood-street, 
manufacture of gloves.”—A communication 


composition for coating walls or other surfaces so as to render them 
to the action of water or moisture.” 

2851. JOHN ROBERTS, road, Brixton, Surrey, ‘‘ Improvements in the 
manufacture of arti! io" 


2852. EDMUND TONKS, Birmingham, « Improvements in call bells.” 
2853. EDWARD PARSONS NORTH, Birmingham, “A new or improved 

or folding desk, stand, or easel. 
2854. ROBERT MCTAGGART and J JOSEPH HOLDFORTH, Bradford, York, “ An 


and WILLIAM HENRY 


strong 

2857. JOHN PLAYER, Norton, near Stockton-on-Tees, Durham, ‘‘ Improve- 
ments in the lining or fettling for puddling furnaces and containing vessels 
in which pig or crude iron is converted into wrought iren or steel.” 

2858. FREDERIC CLAUDET, be peep London, “ Improvements in treat- 
ing waste solutions obtained from burnt cupreous pyrites.” 

2862. JOHN SACHEVERELL GISBORNE, Liverpool, ‘* Improved automatic means 
-~_ apparatus to give warning of the dangerous existence of fire in ware- 

ouses, ships, and other structures and places.”—3rd M 


, 1866. 
ee 


various useful articles."—A communication from tee Hegpeate-Tem- 


merman, Boulevart St. Martin, Paris,—13¢h November, | 
2978 come we WHITEHEAD, Broughton, near Manchester, “ Improvements in 
= HENRI Seether BONNEVILLE, 
, ‘An improved apparatus for teaching book-keeping.” 
thon from Jean Hippolyte Savaureau. Palace of the Tuileries, Paris. 
2982. WILLIAM CLAPPERTON, J , NB, “impr 
machines.” — 14th th November, 1866, 





multiple drilling 
Inventions Protected for Six “Bix Months the Deposit of 
ig Complete Seesthentions 
2976. JULIEN FRANCOIS 


applicable to various industrial ky K, i oy 
regulator, ap; purposes, cable as a 
pressure ga..ge.”—14th November, 1866. - 
TILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “im in looms for weaving.”—A communication from 
George Crompton, Worcester, Massachusetts, U.3.—15th November, 1466. 
3043. GEORGE HASELTINBS, Southampton buildings, Chancery-lane, London, 
“ Improvements in the construction of hay, manure, and other forks "—A 
communication from John we Montgomery, Williamsport, Pennsyl- 
vania, U.3.—20th November, 1866. 





Patents on which the Stamp Duty of £50 has been Paid. 
2901. ISAAC FRANCIS, Pen-y-gelli, near Wreshem. aa Beaty * Separatin; 
impurities from small coul, &c.” —19th November, ' a 2 Wittied 
2606. RICHARD WALKER, JOHN SCHOLES tty and BENJAMIN BROWN, 
“ Preparing cotton.” — ms November, 1863, 





2868. CL CLINTON EDGOUMBE BROOMAN, Fleet-street, London, 
in puddiing, and in apparatus employed therein.”—A communication from 
Pierre Adolphe Dormoy, Paris. 

286s. PETER KERR, New-street Thread Works, Paisley, ‘‘ Improvements in 
machinery for polishing threads and yarns.”—5th November, 1866. 

2870. THOMAS WALKER, Robert-torracs, Sidney-street, Chelsea, Middlesex, 
be Improvements in the construction of electric telegraph cables, lines, and 
tr nts d therewith.” 

2872. AUGUSTUS {GROTE, Manch , * imp ti 
fabrics or yarns.” 

2874. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in rolling metals, and in the machinery or apparatus employed therein.” —A 
communication from Hippolyte Ulysse Petin and Jean Marie Gaudet, Rive de 
Gier, France. 

2876. ———- HAMMOND BENTALL, Magertien, near Maldon, Essex, “ Im- 

hinery for ing screw nuts.” 








in printing textile 





Bury, Lancashire, 
2940 MARCUS BROWN WESTHEAD, r, “ Arranging tapes, &c.”— 
2ist NV 


1863, 
2055. JAMES LEWIS, Wych- “street, Strand, London, “ Sewing machines.”—24th 
November, \863. 
2958. WILLIAM EDWARD NEWTON, . "ee London, “ Breaking and 
cleaning flax, &c."—24th November, | 
- HENRY LUMLEY, Chancery- _ RR “ Apparatus for steering.” — 
st December, \863. 
ave. JBAN NADAL, Brookes-market, 9" eae Holborn, London, “ Rais- 
ing and forcing fluids.”—26th November, 
2978. JAMES — a MAL, Tiendela-street, Glasgow, Lanarkshire, 
N.B., “© i the ng bars of iron fences, &c.” 
—27th November, tee. 





iS 





Patents on which the Stamp Duty of £100 has been Paid. 
2623. AUGUSTE +> Eseex-street, Strand, London, “ Printing copies 
iit , 1859. 


NY, 





2878. THOMAS "aunt, Leman-street, Goodman's-fields, London, “ Imp: 
ments in breech-loading fire-arms.” 

2880, CHARLES ERNESTO SPAGNOLETTI, Great Western Railway, Paddington, 
Middlesex, “‘ lmprovements in arranging and combining apparatus for com- 
— between the guard, engine driver, and passengers in a railway 

n.” 

2882. THOMAS HENRY INCE, Palace Hotel, Westminster, “ Improvements in 
fire-arms.”—6th November, 1866. 

2884. WILLIAM BRACEWSLL, WILLIAM PICKUP, and BENJAMIN LUND, 
Burnley, | hire, * impr in valves for engines worked by steam 
or other fluid.” 

2886. WILLIAM DARLOW, Tottenham, Middlesex, and PHILIP WILLIAM 
SEYMOUR, Canning Town, Essex, ‘‘ A new magnetic compound applicable to 





the manufacture of articles suitable for curative and other beneficial and 


useful purposes,” 

2888. JOHN SHAW, Waterloo Mills, Horton, near Bradford, York, “ Improve- 
ments in preparing and spinning machinery.” 

2890. JOHN Jenny Starbeck, , Yorkshire, ‘Improvements in machinery for 





rous 

2894. WALTER GOODBRAND and THOMAS ECCLES HOLLAND, Manchester, 
” Certain rs a Seprnemeng in apparatus for rendering the security of safes and 
other a es more eff. 

2896. JOHN ERSKINE BROWN, Glasgow, Lanarkshire, N.B., ‘ Improvements 
in finishing woven fabrics, and in the machinery to be employed therefor.” 
2902, EDMUND SAMUEL HINDLEY, Bourton, Dorset, ‘‘ Improvements in slide 
valves and governors of steam and other engines, and in apparatus con- 

nected therewith.” 

2904. WILLIAM EDWARD NEWTON, Chancery-lane, London, “An improved 
mode of and apparatus for cleaning the exterior of houses, public buildings, 
objects of art, ornamental surfaces, walls carriages, and other articles or 
things.” A communication from Charles Nivert and Biaise Dussap, Rue 
St. Sebastien, Paris.—7th November, | 

290». JOHN KAY HEYWOOD, Kilkenny, “Imp in 
cutters tor making bungs and taps for barrels and other ph “1d 

2908. JAMES THOMSON, New Wandsworth, Surrey, ‘* Improvements in gas 
stoves for heating and cooking.” 

2910, WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, *‘ An improved method of and apparatus for preserving the banks 
oi rivers and watercourses or other embankments from corr sion or wast- 

”"—A communication from Charles Nicoli, Casatisma, near Pavia, 


Taly. 

2912. JAMES SAMUEL COOKE, Abingdon-street, Westminster, “ Improvements 
in axle boxes."—A communication from Joseph Green Cooke, Vera Cruz, 
Mexico, 

2914. THOMAS HORSLEY, Kirkley Hall, Pinxton, Nottingham, and GEORGE 
KNIGHTON, Riddings, near Al‘reton, Derby, “ Improvements in core bars or 
barrel-.” 8th M 7 

2918. DAVID CRICHTON, DUNCAN CRICHTON, and WILLIAM DONBAVAND, 
Manchester, * 'morovements in looms for weaving.” 

2920. SOLOMON WILLIAM WoopROFFR, Costock, Nottingham, ‘‘ Improvements 
in the construction of privies, dust- holes, commodes, water-closets, ash -pits, 
and tank covers, and for other similar purposes.”” 

2922. FREDERICK BERNARD Da@ainG, Bayswater, Middlesex, ** T 








'y and 


+ 


of p 
2757. FRANCOIS COIGNET, Boulevart St. Martin, Paris, “ Manufacture of 
beton.” - 6th Dece , IBA, 
2668. THOMAS CARR, Bebington, Cheshire, “ Mechanism for drying glue, &c.” 
—25th November, 1859. 
Ee 


Notices of Intention to Proceed with Patents. 

1814. WILLIAM WALKER, Norfolk-street, Strand, London, ‘‘ Improvements in 
and apparatus for dressing or preparing, for spinning hemp, flax, hemp, jute, 
manida hemp, atid other fibrous materials, aud fur the conversion of ropes 
and other corduge and textile fabrics into oakum, tow, and paper stuff, 
dressing and cleaning waste, tow, wool, hair, and other like waste fibres.” 
—I1th July, 1865. 

1843. ROBERT JOBSON, Dudiey, “ I 
pended electric telegraph wires.” s 

184), PETER ELLIS, Orange-court, Liverpool, “ An improved lift, hoist, or 
mechanical elevator, adapted for hotels, warehouses, railway stations, and 
otuer places, aud intended to facilitate and render easy the ascent of persons 

3.” 





ents in 


ve 


for holding sus- 


1846. ALEXANDBR PRINOB, Trafalgar-square, Charing-cross, London, “ Tm- 
provements in the meaus of preserving timber from decay."—A communica- 
tion from George Palmer Ball, New York, U.S.—14th July, 1866. 

1854, ALEXANDER ROGER STARK and JAMES WOODMAN, Woolwich, Kent, 
“ Improvements in the means of fixing the covers of gas retorts.”—16th July, 


1866. 

1872. JOHN MOFFAT, Ardrosson, Ayrshire, N.B., “Certain improvements in 
lamps.’ —18th July, 1866, 

18982. SAMUEL LONGBOTTOM and THOMAS SHAW, Brighouse, Yorkshire, 
i. Improvements in machinery for condensing wool and other fibroas sub- 

stances.” 

1835. ROBERT IRVINE, ee Bridge, and PETER BRASH, Leith, Midlothian, 
N.B., of certain residyes tn order to obtain 
fatty acids theretrom. at} July, 1866. 

1891. HUGH SMITH, Glasgow, Lanarkshire, N.B., “ ange on in rivetting, 
boring, and other app wd ar be used in constructing 
ships, prides, boilers. and other metallic structures, .” 

1893. WILLIAM STAMFORD DAVIS, Clayton-street, Kennington, Lambeth, 
Surrey “ An improved roller for window blinds, maps, almanacs, and other 
similar articles.” 

1895. WILLIAM BELLAMY, Birmingham, “ Certain i 
used jor imbibing or sucking in liquids known as bo anbillas. = 

1896. GERMAIN CANOUIL, Paris, ** improvements in amorces or primings for 
fire-arims, ty-arms, or detonating toys.” 

1897. GERMAIN CANOUIL and FRANCOIS ARMAND BLANCHON, Paris, “ Im- 
provements in fire-arms, toy-arms, and detonating toys.” 

1901. ROBERT NEWTON, Lower ~~ Mill, near Keighly, Yorkshire, 
“improved means or app i ig smoke in the furnaces of 
steam boilers, also in other fi t.. ics 

1903. RODERT MITCHELL, Wol os ts in shaping and 
forging am, and in the cae or apparatus employed therein.” —2 ist 

ly, ido 

1913. GEORGE Lae apn BOUSFIELD, Loughborough Park, Brixton, Surrey, 











PP 














in engines tor boring rock and other mineral, and in frames or. stands for 
boring engines.” 

2924. WILLIAM EDWARD NEWTON, Chancery-lane, Sate, Eee 
in treating veg chiefly app the of 
paper pulp and fibres.”—A communication from Bonjemin Chew Tilghmar, 
Philadelphia, Pennsylvania, U.5.—9th November, 1866. 

2928. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, “Improvements in coffee bullers."—A communication from Albert 
Angell, Newburgh, New York, Henry Truman —_ Hayes, Medford, 
and Andrew McKenney, Boston, Massachusetts, U 

2931. GEORGE WHITE Queen-street, Cheapside, eam “ An improved steam 
engine.”— A communication from Ernesto Ansaldi, Leghorn, Italy 

2936. FREDERICK BRUCE DONISTHORPE, Leicester, “ po oe cee In finish- 
ing parts of woollen garments.” 

2938. JULIUS FRANK CAULKINS and WILLIAM JOHN ARMSTRONG, Brooklyn, 
New York. U 8., “ An improvement in the construction of ships’ ‘anchors.” 

2940, NICHOLAS KORSHUNOFP, Bi in the manu- 
facture and casting of malleable iron and Psy and in furnaces and appa- 
ratus empioyed in the said manufacture, ‘part of which improvements in 
apparatus is applicable to other purpuses.” 

2942. JOHN GARRETT on INGUE, Southampton-buildings, Chancery-lane, 
London, ** Impr hinery for cutting and heading nails.”— 
A communication from pod Russell, Henry Townsend McVoun, James 
Lemuel Romer, and Thomas Townsend Buckley, Brooklyn, Kings, New 
York, U.S. 

2944, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in file cutting machines.”—A communication from Henry ome, William 
Hespenheide, and Samuel Rose, Pittsb P 

2946. WILLIAM CLARK, Chancery-lane, London, “ tmproverent in breech- 
loading fire-arms and cartridges.”—A communication from M artial Pidault, 
Guillaume Elieze, and Jules Felix Gevelot, Boulevart St. Martin, Paris. 

2948. GEORGE CRAWSHAY, Gateshead-on-Tyne, Durham, and JOHN THOMAS, 

in refining pig or cast iron for puddling 
into wrought or malleable iron.” —100h November, 1866. 




















2831. WILLIAM SHORROCK ASHTON and JAMES JOHNSON, Darwen, L 
**Certain improvements in machinery or apparatus for preparing and spin- 
ning cotton and other fibrous materials.” 

2832. EDOUARD TAVERNIER, Cite Trévisé, Paris, and HENRY WALTON 
WHITEHEAD, Leeds, Yorkshire, ‘‘ Improvements in means or apparatus for 
combing cotton and other fibres.” 

2833. JULES BECKER, Quai des Chartrons, Bordeaux, France, ** An improved 
apj aratus for stoppering bottles” 

2834. HENRY RICHARD JOHN DENTON, Wolverhampton, “* Improvements in 

apparatus or machinery for "bending chain links.” 

2835. MAURICE POLLACK, Birmi npr 
and in papering needles or making up needles for sale. ” 





ts in packing needles, 


2950. WILLIAM ao Cuttage, Kensington Palace-avenue, Middlesex, 
“Impro e manufacture of bricks, and in the application or uses 
of the same,” 


2252, DIGBY MURRAY, Ormskirk, Lancashire, “ Improvements in apparatus 
to be used for lowering boats.” 

2064. WILLIAM ROUTLEDGE and FREDERICK FRANCIS OMMANNEY, Salford, 

“Imp d self-acting apparatus for cutting or —_— we 
verlag rocks, or other sub whic is app 
mortising hi —_ other similar purposes. "’ 

2956, JAMES LsENTLEY and WILLIAM HAMPSON, Manchester, “ Improvements 
in stretching woven fabrics during the processes of stiffening, sizing, drying, 
or finishing them.” 

= a VINCENT NBWTON, Chancery-lane, London, “Certain im- 














2836. OWEN ROWLAND, Willis-roai, Kentish Town, London, “ Imp 
in galvanic batieries, and in apparatus for testing the insulation of tele- 
graphic conductors.” 

2837. WILLIAM GEEVES, Thornhill-square, Barnsbury, Middlesex, “ Improve 
ments in saw mills.” 

2838. JAMES DEAS, Glasgow, and RICHARD CHRISTOPHER RAPTRR, Victoria- 
street, Westminster, **Improvements in a relating to railway 
switches, signals and stop blocks.”— 1st November, | 

2839. HUGH GREAVES, Abingdon-street, ~ mene: shang London, “ Improved 
apparatus to facilitate the unloading and delivery of coal, stone, and other 
articles fro n ships, barges, and other vessels.” 

23840. THOMAS CHATWIN, Birmi “ Imp ments in screw stocks and 
tube cuiters.” 

2841. GEORGE WATSON, Glasgow, Lanarkshire, N.B., 





in 


ts in coal oil lamps.”—A communication from George Hall, Balti- 
more, Maryland, U.S. 

2960, ABDIEL HAWKINS, Hatton-garden, London, “ Improvements in sculptur- 
ing or forming ornamental and other devices on and in marble, stone, and 
other substances.” 

2962. HUGH CRAWFORD and JAMES CRAWFORD, Barr Mill, Beith, Ayrshire, 
N.B., ** improvemeuts in finishing thread and yarns, and in the machinery 
or apparatus employed therefor.”—12th Ni , 8 

2964. LEONARD a Birmingham, “improvements in metallic bed- 
steads, cots, and couches.” 

2966. (HARLES MOSELEY, Manchester, “I its in 'y for the 
manufacture of india rubber thread.” 

2963. JOHN HARDING, Woodeaves Mills, Tainan, orm 43 “ Improvements in 








reflectors and ventilators in connection with gas and other lights. * 

2842. STEPHEN HOLMAN, Cannon-street, London, “ Improvements in pumps 
and pump air vessels.” 

2843. WILLIAM FROST, JOHN HENRY LEATHER, and JAMES NELSON, Wadsley 
Bridge, Sheffield, Yorkshire, ** An auxiliary smith s fire.” 





for doubling cotton and other fibrous 
2970. JOHN GARRETT TONGUE, —— tourbalidings, Chancery-lane, 
London, ‘‘Improvements in breech-loading fire-arms.”—A communication 
from James Amsiler- Paris. 
2972. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in the 
preparation or treatment of fabrics or materials for the manufacture of 





jucing aud superheating steam.”—A communication 
on James mnt tes McKenzie, Melbourne, Victoria. 

1915. GEORGE MOUNTFORD, G ft, near G eld, Yorkshire, and GEORGE 
LOMAS LOVBRLIDGR, Hayes-stree Manch in the tanning 
of hides and skins.’ —23rd July, 1866, 

1921 WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Im ts 
in machinery for burning or polishing enamelled paper.”— A communication 

from Edwin Blood, Newburyport, Massachusetis, U.S. — 24th July, 1866. 

1930. JAMES HINKS and JOSEPH HINKS, Birmingham, * Improvements in 
jamps tor buruig petroleum oil and other volatile liquid hydrocarbons.” 

1931. HENRY LEA and THOMAS LANE, Birmingham, “ Improvements in looms 
for weaving.” — 25th July, 1666 

1943. EDWARD HAMMOND BENTALL, Heybridge, near Maldon, Essex, “ Im- 
proved machinery for sharpening saws.”— 26th July, ln6. 

1949. JOHN COOPE HADDAN, essborough-gardens, Pimlico, London, * Im- 
provements in anchors.” 

1953. JOHN ORR, Sutton Mill, Crosshills, near Leeds, Yorkshire, “ Improve- 
ments in ornamental weaving, and in apparatus employed therein.”—27¢/ 





“5 
> MDpr 





July, \s66. 

1965 THOMAS BIBBY and JAMES BieBy, Burnley, Lancashire, “Certain 
improvements in machinery or apparatus for manufacturing paper bags.” 
Bist July, 1866. 

2017, IRA DIMOCK, Cheapside, London, ‘‘ Improvements in sewing machines.” 
—A communication from George Lynden Jencks, Florence, Massachusetts, 
U.S.—4th August, 1866. 

2040. GEORGE DAVIS, Serle-street, Lincoln’s-inn, London, “ An improved 
mode of and apparatds for printing on glass and other materials.”——A com- 
munication from Isaac Lewis Miles, Charlestown, Massachusetts, U.8.—8th 
August, 1866. 

2204. HECTOR AUGUSTE DUPRENE, South-street, Finsbury, London, “ Im- 

in the of beer and other alcuholic liquids, and in 
the apparatus employed therefor."—A communication from M. Charles 
‘Tellier, Rue Boulain Villiers, Passy, Paris. —27th August, (866. 
2342. JOHN WILLIAMS, Wigginton, near Banbury, Oxtord, ** Improvements in 
two-wheeled carriages.” ~ 12 

2674. ALFRED ee NEWTON, | Chancery- lane, London, “ Improvements 
in the manufacture of —A from William Henry 
Winder, New York, U.S. — 16th October, 1866. 

2706. CLINTON EDGOUMBE BROOMAN, Fleet-street, London, “ Improved 
pins, nails, or tacks, the application of the same to certain purposes, and an 
apparatus to be employed in inserting the same, when fixed to caps or 
capsules, into corks.”—A communication from Victor Palyart, Paris.—i9¢h 








October, 1866. 

2717. THOMAS HORBY, Sheffield, Lg “Improvements in stamping or 
printi g machines.’—20th October. 1 

2722. TEMPEST BOOTH, Ardwick, A “ An improved portable chamber 
or for ~~ ee whereby the same are caused to retain 
their heat.”—22nd October, | 

2734. ROBERT HOLLINGDRAKE, s aeek port, Cheshire, “ Certain improvements 
in the construction of metallic pipes or tubes to be a for the pur- 
poses of heating buildings, and for extinguishing fire the: 23rd October 
1466. 

2754. JOHN FISHER, Little Tower-street, London, “ Improvements in making 
moulds for casting metals."—A commu from Hadji Juppa, Singa- 


re. 

2740. NATHANIEL HUBBARD LOOMIS, Manchester, “ Improvements in ma- 
chines for composing aud printing.”—A communication from Thomas Hall, 
Bergen, New Jersey, U.S. - 26th October, 1866. 

2778. EDWABD HOWARD, Redhill, Surrey, “ Securing perfect immanity from 
danger in the use of pasaftin, camphine, and other lamps, liavie hitherto to 
explode, whether fed byt rock oil, crystal oll, paraffin, belmontine, 

or other oils,” —27th October, L806. 

2795. JOHN THORPE, Manchester, “ Certain improvements in the manufacture 
of oil baizes, stair baizes, and oil floor cloths, or other varnished or japanned 

fabrics, and in machinery or apparatus employed therein.”—30th October, 

1866, 














NGINEER. 


Nov. 30, 1866. 
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2831. WILLIAM SHORROCK ASHTON and JAMES JOHNSON, Darwen, Lancashire, 
“Certain and spin- 

2856. JOHN CHUBB, St. Paul’s-churchyard, London, 

CHALK, Alpha-street, Peck Surrey, “ Improvements in iron safes and 
strong rooms.”—3rd November, 1866. 

2868. PETER KERR, New-street Thread Works, Paisiey, “ Improvements in 
machinery for polishing threads and yarns.” —5th November, 1866. 

2924. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘* Improvements 
in treating vegetable substances, chiefly applicable to the manufacture of 
paper pulp and fibres.”—A communication from Benjamin Chew Tilghman, 
Philadelphia, Pennsylvania, U.S.—9th November, 1866. 

2926. HENRI ADRIEN BONNEVILLE, Porch terrace, Bay , Middle- 
sex, ‘‘An improved manure obtained by an imp d process of purifying 
foul waters.”—A communication from Jules Houzeau and Eugene Devedeix, 
Boulevard Sebastopol, Paris. 

2927. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, “An imp! d app for pumpingor veatilating.”—A communication 
from Paschal Joseph Hognoul, Liege, Belgium. 

2931. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, “ An imp d app to , deepen, scour, and remove the 
mad, slime, sand, earth, shoal, gravel, stones, shingle, or such lke bodies 
out of harbours, havens, docks, creeks, guts, bars, channels, watercourses, 
sluices, basins, lakes, ponds, marshes, and similar places.”—A communica- 
tion from Jean Louis Vergniais and Julien Appollinaire Cheron, Rue 
Mogador, Paris. - 10th November, 1866. 

2974. JULIA PARRIS BROWN, Massachusetts. U.S., “ Having reference to the 
application of bedsteads to apartments.” — 13th November, 1866. 

















All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
24th \ovember, 1866. 

946, 1s. ; 947, 8d.; 948, 38.; 949, 4d. ; 950, Is. 5 951, 28.; 952, 4d. ; 953. 
4d. ; 954, 4d.; 955, 4d.; 956, 4d.; 957, 1s. 10d.; 953, 1s. ; 959, 4d. ; 960, 
4d.; 961, 4d. ; 962, 10d. ; 963, 10d. ; 964, 4d. ; 965, 4d. ; 966, Is. ; 967, 4d.; 
968, 4d. ; 969, Sd. ; 970, 10d.; 971, 1s. ; 972, 10d. ; 973, 8d. ; 974, lud. ; 975, 
4d. ; 976, 4d.; 977, 10d.; 978, 1s.; 979, 4d. ; 980, 44,; 981, 10d.; 
10d. ; 983, 4d. ; 984, 2s.; 985, 4d. ; 936, 4d.; 987, 4d. ; 988, 4d. ; 989, 6d. ; 
990, 4d. ; 991, 4d. ; 992, 10d. ; 993, Sd.; 994, Is. 6d 5 : 
997, 1s.; 998, Sd.; 990, 4d. ; 1000, 10d. ; 1001, 

1004, Sd.; 1005, 4d.; 4 ; .; 1008, 4d. ; 1003, 4d.; 1010, 
4d.; 1011, 8d.; 1012, 4d.; 1013, 4d.; 1014, 4d.; 1015, Sd.; 1016, 4d. ; 
1017, 4d. ; 1018, 1s. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 

1055. J. GRESHAM, Manchester, ‘* Improvements in or applicable to that appara- 
tus for raising and forcing fluids and feeding steam boilers known as Giffard's 
injector.” —Dated 13th April, 1866. 

The First part of this invention relates to self-adjusting injectors where the 
suction of the jet when the water supply is deficient, or the overflow when the 
water is in excess, is made to act to adjust the supply of water. The ubject of 
the improvements is to simplify the self-adjusting injector, so that it may be 
started by merely turning on the steam, and this the patentee accomplishes by 
means of one self-acting cock or valve, which dispenses with the said cock and 
the two valves, or one of them at least, used in Seller's self-adjusting injector. 
The improvements consist in arrangizg a self-acting cock or valve so that 
when the injector is not at work, the valve will be open, and so that the 
pressure or force developer when the jet is fully established wi!l close the valve, 
the injector pressure, when it is in operation, being in excess of that in the 
boiler, and vice versd when the injector is not at work, as then there is no 
injector pressure. Secondly, the invention relates to ordinary injectors and 
others having orifices for overflow, or for starting the injector into operation, 
and consists in closing the overflow orifice to prevent loss of water or the 
suction of air, or in dispensing with such orifice by combiaing with such 
injectors a self-acting orifice valve for overflow when starting the injector, 
actuated and arranged as described under the head of the first of the invention. 
Thirdly, the invention relates to injectors generally, and also to such as are 
adapted for feeding boilers where there is little variation in the pressure of the 
steam, and corisists in combining, arranging, and constructing them in a 
manner described with reference to the drawiugs accompanying the specifica- 
tion. 

1090. J. MARSHALL, Gainsborough, Lincolnshire, “* Apparatus for heating the 
water supplied to locomotive and other multitubular steam boilers.”~ Dated 
18th April, 1866. 

This invention consists in the introduction of water-heating apparatus into 
the smoke box or lower part of the chimney of a locomotive or other multi- 
tubular steam boiler, such water-heating apparats being so arranged as to 
admit of both the heat of the exhaust steam, and also the beat of the products 
of combustion in the’smoke box or lower part of the chimney, being simul- 
taneously used in heating the water in its passage to the steam boiler, 

1091. J. G. JONES, Blaina Ironworks, near Newport, Monmouth, “ ‘achinery 
employed in cutting and getting coals, &c.”— Dated \8th April, 1866. 

In machines working in a manner similar to that described in the specifica- 
tion of a former patent granted to the present patentee the Ist February, 1864 
(No. 267), it is necessary at each stroke of the pick to give to the machine a 
backward and forward motion. This has heretofore been effected by the 
workman attending the machine by the aid of a hand-wheel. Some attempts 
have been previously made to render the machine self-acting, but without 
success. Now, according to this invention the patentee renders the machine 
self-acting by applying a small working cylinder combined with the large 
working cylinder which gives motion to the pick, and the two ends of such 
small cylinder are connected by pipes or passages to the two ends of the large 
working cylinder, so that the fluid employed, usually compressed air, is 
supplied in the small cylinder at the same time that it is supplied into the large 
cylinder to work the pick to and fro. The piston within the smali cylinder is, 
by preference, made in two parts to adjust the length. On each side of the 
piston there is a projection and corresponding recess in each of the end covers 
of the smail cylinder, in which a ring of soft material or packing is introduced, 
There are two piston rods to the piston of the small cylinder, and they 
respectively pass through two stuffing-boxes made in the end covers of the 
small cylinder. The outer ends of the two piston rods are connected to double 
pawis or grip levers, which are carried by rings fitted to the bosses or centres of 
the wheels of the carriage of the machine, and by such means the piston of the 
small cylinder in its to-and-fro motion, by the aid of the double pawis or grip 
evers, alternately give a slight backward motion and then a forward motion. 
The backward motion takes place near the end of the stroke of the small 
piston, and when the pick is on the work. The piston of the small cylinder 
and the parts worked thereby are arranged to admit of adjustment. 

1113, C. J. WADDELL and H.C, B, MU1R, Afanchester, “ Valves for steam and 
other fluids.”—Dated 20th April, 1866, 

This invention consists in certain improved combinations and arrangements 
of v 1 or other p 1 of india-rubber and metal and glass or other 
substances for producing steam, air, water, and other duid-tight valves.— Not 
proceeded with. 

1146, E. H. Huch and F, J. WINDHAUSEN, Brunswick, 
steam or other fluids.”"—Dated 23rd April, 1866, 

This invention is carried out as follows :—In constructing cn engine accord- 
ing to this invention a cylinder is used similar to those emp.oyed in sieam and 
other engines. This cylinder is mounted on axes or necks, one on each side 
one of which is hollow, and has steam ways through communicating with the 
steam passages leading to the two ends of the cylinder, and communicating 
also with a steam pipe from a boiler. The steam valve or valves used are 
arranged to cut off at any part of the stroke in order to employ the steam 
expansively to any desired extent. Interior of the cylinder is a heavy piston 
without any piston rod. The cylinde: is supported in a frame, and is free to 
rotate with its axes in suitable bearings, and the steam is arranged to be let 
into the cylinder under the heavy piston when it is at the end of the cylinder, 
which, for the time, is at the lowest position. The introduction of steam raises 
the heavy piston to the other end of the cylinder which is, for the time, at the 
highest position, when the weight will, by its gravity and the cylinder being 
slightly inclined, cause that part of the cylinder which was uppermost to 
descend to the lower position, when the steam will escape from the cylinder to 
a condenser or otherwise, and the weighted piston will be again raised in the 
cylinder by a fresh supply of steam into the end of the cylinder which is, for 
the time, in the lowest position. In place of employing a weighted piston 
within the cylinder having no piston rod, a like effect may be obtained by 
having a light piston within the cylinder with a piston rod passing through 
stuffing-boxes through the two end covers of the cylinder, and by applying a 
weight to each end of the piston rod when that weight which is uppermost 
and at @ distance from its cover of the cylinder will predominate over the other 
—_ which is, for the time, the lower weight and near ‘ts end cover of the 
cylinder. 


" A 





‘* Engines worked by 


' ’ Class 2—TRANSPORT. 
ae _—_ and Plant, Road-Making, Steam Vessels, Ma- 
inery and Fittings, Sailing Vessels, Boats, Carri 
Harness, dc. ‘ , iereiaitines 
1089. R. PUCKERING, Beverley, Yorkshire, 
roads.”— Dated 7th April, 1866. 
This invention relates to what is known as the “ forelock”” in four-wheeled 


“ Four-wheeled vehicles for common 





for its object the shortening of the coupling 
the obtainment of a larger bearing when 
In carrying out this invention it is proposed to employ 
two iron transome plates, one of which may be faced with hard wood on the 
ruffing surface to prevent jarring and noise in running. The two front parts of 
the transome plates form the ordinary half circle, and the lower plate is pro- 
vided or formed with a longitudinal slotted bar, or solid bar extending from the 
crown of the half circle to its centre. In this slot, or along this longitudinal 
bar, slides a bolt or eye attached to the upper transome plate. The back part 
transome plate (the form of which constitutes the essential feature 
of the invention) is shaped so as to form a double reverse curve, and is either 
slotted so as to admit of a bolt or pin attached to the top carriage part or upper 
plate sliding therein when locking, or it may be made solid, and have a raised 
lip or rib extending along the under surface of the bar as far as the outer edge 
of the “futchels ;” and on each side or edge of this plate or bar there is a bolt 
carried by the upper plate having a laterally projecting lip which underlaps the 
curved bar of the lower transome plate ; the lips of the bolt bear against oppo- 
site sides of the raised lip or rib on the bar, and thus guide the lower transome 
plate when In the act of locking. 
1094. W. Y. EDWARDS, Castle-street, Falcon-square, London, *‘ Axles and axle 
bores.” —Dated \8th April, 1866. 

In performing this invention, according to one arrangement, the ends of the 
axles are ribbed or fluted in the direction of the length thereof; these fluted or 
ribbed ends of the axles are placed within boxes which are free to run within 
the hubs or boxes of the wheels ; the interior of these loose boxes is smooth, 
whilst the exterior is ribbed or corrugated, as described with respect to the 
axles. Or the axles are ribbed or fluted as above described, and may work 
within the hub or box of the wheel without the interposition of a separate box, 
as above described.— Not with. 7 
1119. W. E. NEWTON, Chancery-lane, London, ‘‘ Working the switches or point’ 

upon railways.” —A communication.—Dated 20th April, 1866. 

In performing thig invention the switches are provided with a self-acting 
apparatus for shifting them laterally, which apparatus is acted upon by the 
train itself in passing over the rails. The apparatus consists of a transverse 
bar or rod bolted at each end to the switches. Upon this bar or rod are collars 
attached to chains situate at opposite sides of the rod, and passing over a series 
of pulleys which cause these chains to pull the collars, and, consequently, the 
rod attached to the poiuts, in opposite directions.— ot proceeded with. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, &c. 

1030. W. WISHART, Glasgow, and P. CAMERON, Paisley,“ Apparatus for pro- 

ducing loom-sewed fabrics.” —Dated 11th April, 1866. 
This invention cannot be described without reference to the drawings. 
1031. G, A. ERMEN, Eccles, Lancashire,“ Apparatus for preparing and spinning 
cotton, &c.”—Dated 1th April, 1866. 
The First part of this invention relates to all descriptions of machinery used 
in preparing and spinning cotton or other fibrous substances, wherein the 
tibrous substance passes between or comes in contact with rollers upon which 





“}t may accumulate ; and this part of the invention is designed to clean or 


remove such accumulation of loose fibres thereupon. The improvement con- 
sists in the application and use of two rollers or bowls, around which an 
endless band or belt of flannel, felt, or similar material passes ; for exauple, 
one of these bowls may be situated over the back top roller, and the other over 
the front of the drawing rollers; or they may be applied beneath the bottom 
rollers ; and the bowls are to be positively driven at a certain slow speed, so as 
to cause the endless band which is in contact with the upper surface of all the 
drawing rollers, to clean and remove the loose fibres or “ fly” therefrom, and 
in the traverse to convey it away, so that it may be doffed, stripped, or re- 
moved by a comb acting on the upper surface of the band, which comb receives 
a vibratory or a reciprocating to-and-fro motion from a crank or eccentric on a 
convenient shaft. The chief feature of this part of the invention is the driving 
of the rollers or bowls by gearing or positive motion, and the application of the 
stripping comb or scraper to the endless cleaning band. A Second part of the 
invention consist3 in the application of a series of sinall brushes mounted on a 
shaft, to which a lateral and also a vertical vibratory movement is applied; 
these brushes are in contact with the rollers and remove or sweep the fly there- 
from, A Third part of the invention relates to all descriptions of machinery 
fur spinning wherein spindles and flyers are used, and consists in a peculiar 
pplication ai dapt of a vertical tube, which is attached to and projects 
upwards from the bolster in lifting bolsters, or from the lifting plate in stationary 
bolsters to the height of the top of the bobbin. This tube encircles the spindle 
in such a manner as to allow the spindle to revolve freely within it and without 
contact. The bobbin revolves on this tube, and by this means is kept clear 
frum contact with the spindle, so that the revolution of one does not interfere 
with the other, whereby a better and more regular drag is effected. Lastly, 
the improvements relate to the lubrication of the frictional surfaces of spindles 
with either lifting or stationary bolsters, and consist in the application and use 
of a disc or wheel, having one part of its periphery immersed in 0%] er lubricant, 
and another part in contact with the spindle at a point closely bemwéath the 
bolster or other vertical bearing, so that in movable bolsters, as the spindie 
rises and falls, the wheel rotates by contact, or may be positively driven, and 
transfers the lubricant from the vessel to the surface of the spindle, and so the 
spindle carries it up through the bolster or vertical bearing ; and in stationary 
bolsters the disc is applied io the spindle at the part bearing in the bolster, the 
front of the bolster or part of it being removed to admit of the contact of the 
d.sc with the spindle. 
1032. J. J. and J. CRABTREE, Kidderminster, “ Apparatus used in washing or 
scouring wool and other jibres.”—Dated \\th April, 1966. 

In carrying out these improvements the fibre or material, after being 
agitated and cleansed in the wash liquid, is taken out of the trough by means 
of an inclined endless celivery apron, composed of a series of bars linked 
together. Some of these bars are perforated to admit of the passage through 
them of teeth or projections fixed in other bars travelling with the bars of the 
apron, These other bars have motion given to them by guides, so that their 
teeth or projections may be projecting through the surface of the apron at the 
time of lifting the fibre, and then recede within it at the upper part thereof, so 
as to admit of the fibre being freely taken by the squeezing rollers, : 
1034. T. K. WHITEHEAD, Rawtenstall, Lancashire, “ Apparatus for i 

the roller beams and fly boards of machinery used for rl an 
spinning cotton and other fibrous materials.” —Dated 11th April, 1866, 

This invention consists in the employment of apparatus which ig complete in 
itself, and which may be moved from one machine to another when it is 
desired to clean a roller beam or fly-board thereof. This apparatus is then 
caused to traverse the machine, and effects the required cleaning by dragging 
along a piece of cluth or other suitable material. In carrying out the inven. 
tion the inventor proposes to use a carriage provided with the cioth or other 
cleansing material. This carriage ins gearing impelled by a spring. 
which may be wound up after the manner of ordinary clockwork, ‘To the 
roller beam or fly-board he adapts a wire or wires, or other such apparatus 
constituting a railway, and the aforesaid carriage having been placed thereon. 
the previously wound-up spring is liberated by the removal of a catch, and 
the motive power thereof then propels the carriage along the railway, and by 
dragging the cloth over the roller beam or fly-board effects the Tequired cleans- 
ing.—Not proceeded with. 

1042, W. CLARK. Chancery-lane, London, ‘‘ Apparatus for spooling and copping 
threads or yarns.” —A communication.— Dated 12th April, 1866. 

This invention cannot be fully described without reference to the drawings.— 
Not proceeded with, 
1u52. J. C. L. and M, JEFFERSON and J. GREENWAY, Bradford, * i 

Sor combing wool, &c.”—-Dated 13th Apri, 1366. dite ohinry 

In machinery for combing wool or other fibrous materials when a fringe of 
fibres is deposited upon a travelling comb, and is presented to drawing off 
rollers, after such drawing-off rollers have removed the projecting fringe a 
certain proportion cf the shorter fibres are left still projecting from the comb 
and this invention relates to means of drawing from the comb the fibres so 
left by the drawing-off rollers, in place of their being removed with the noil 
as at present practised. For this purpose the patentees employ a frictional 
rotating nipping instrument, constructed as described in the specification of a 
patcnt granted to C, Cowper, 23rd February, 1852 (No. 13977). This nipping 
instrament is arranged to take hold of the fringe of projecting fibres left by 
the drawing-off rollers close to the travelling comb to remove such projecting 
fibres from the comb. ‘The fringe of fibres so removed is presented by the 
further movement of the nipping instrument to another nipping or carrying 
instrument, which removes the fringe from the first-named nipping instrument 
and delivers it to another nipping or carrying instrument, by which it is 
carried to such a position that it may be re-deposited by means of a dahbing 
brush or other instrument upon the travelling com), the noil or short fibres 
left in the comb having been removed, as is well uncerstood. The fringe of 
fibres is so re-deposited upon the travelling comb as to project further trom 
such comb than when they were previously presented to the drawing-off 
rollers, and after a tresh supply of fibres have been deposited upon the travelling 
comb, the fringe of short tivres re-deposited upon it will be presented to the 
drawing-otf rollers with the new supply of fibres, so that they may be removed 
by the drawing-off rollers with the longer fibres; or the fringe of fibres re- 
deposited upon the comb may be drawn off in the form of a sliver by additional 
drawing-off rollers, as is well understoud. 


Class 4—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Milis, dec. 
1096. E. LORD, Todmorden, and R. NORFOLK, 
machines.” —Dated \9th April, 1866, 

This invention consists in certain improved modes of lightening the chains 
employed in communicating motion from the driving wheel to the driven 
wheel. One of these wheels is fixed to an axle working in a hole placed 
eccentrically in a circular bush fitting into a fixed socket. By turning this 








Beverley, Yorkshire, “ Reaping 


joints must be applied to the axle, that is, moved to compensate 





bush partly round the distance between the two centres of the wheels is varied; 
or the same object may be accomplished by fixing the axle in a sliding bearing 
regulated by set screws or other equivalents. In both these cases universal 
for the vary- 
ing positions of the journal. When the centres of the driver and driven wheels 
are fixtures, the universal joints are with, and the chain is tightened 
by a roller on a stud, the position of which is movable on a lever, or in a slide 
to take up the slack of the chain. 

ane 2. PUMPHERY, Birmingham, “ Portable irrigator.”—Dated 23rd April, 


This invention consists in securing a suction valve to a foot stand or other- 
wise, according to the object and purpose for which the apparatuz may be re- 
quired. But if for portable garden irrigation he prefers to use a flat, circuiar, 
or other shaped base, for the user to put the foot on for the better steadying its 
action ; concentrically with the metal base for receiving the suction way and 
valve, he secures a vertical tube or barrel for the piston to work in, leaving the 
way perfectly free at the bottom for the fluid to rise as the piston is elevated ; 
around this cylinder, and closo to the bottom, he applies a ferrule or broad ring 
of thin india-rubber, or suitable material, which covers over one, two, or more 
holes, formed through the cylinder beneath the india-rubber or elastic ferrule ; 
over this he applies a larger tube, leaving an annular space between its 
interior and the outer surface of the inner tube or barrel. This outer tube is 
secured by being tapped and screwed to the inlet valve seat before referred to, 
and when so secured, the inner or concentric barrel or cylinder will rise 
stightly above the top level of the outer tube for the purpose of embedding its 
top end in an elastic cover, which is held and secured in position between a 
metal cap and a projecting flange on the top edge of the outer case; this metal 
cap rises concentrically for the purpose of receiving packing for preventing any 
escape of water around the piston rod. The piston for working tight up and 
down the inner cylinder and sucking or forcing the water, may be fitted with 
any suitable convenient packing, while to the top end of the piston rod is 
attached a handle in the ordinary way for working these kinds of hydraulic 
apparatus, providing a small tube for the ingress and escape of air above the 
piston.— Not proceeded with. 


Class 5.—-BUILDING. 
Including Fixed Steam and other Engines, Horse, Wind and 
Water Milis, Gearing, Boilers, Fittings, dc. 
1062. G. T. BLUNDELL, Limehouse, London, “* Screw valves for water-closels.”— 
Dated 14th April, 1866. 

This invention has reference to screw valves for regulating the supply of 
water to water-closets, aud consists in constructing them with a particular 
description of conical plug, fitting a corresponding conical seat situate in or 
across the flow or passage way of the water,and made into or away from the 
seat (for opening or closing the valve), by turning the stem or spindle, having 
a quick threaded screw thereon, which works through a screwed bush or nut. 
The particular description of conical plug consists in its being constructed with 
its effective or working end or conical portion made as a conical ring or hollow 
cone, and with the stem conically fitted into and capable of being turned 
round within the ring or hollow cone, thereby allowing the plug to be pressed 
forward into the seat, or to be withdrawn by turning the stem without the 
necessity of turning the ring or hollow cone. A handle or lever, or haud 
wheel, may conveniently be fitted to the stem for the purpose of turning it.— 
Not proceeded with. 

1065. J. ADAMS, Birmingham, “ Sash fasteners.”—Dated 11h April, 1866. 

This improved sash fastener consists of two parts connecied respectively to 
the two sashes to be fastened together. One of the said parts consists, 
essentially, of a bolt, and the other of a staple for fixing the bolt. The said 
bolt part and staple part are constructed as follows :—The stem of the bolt 
slides in a frame or case fixed on the inner sash, and is pressed from the outer 
sash, when at liberty to move by a coiled spring in the said frame or case. 
‘The said bolt has a motion of partial rotation in addition to the sliding motion, 
and carries on its outer end a handle by which it can be made to slide and 
may also be rotated. ‘The inner end of the stem of the bolt carries a small 
cam or tongue, which, when the bolt is pressed forward, overhangs the outer 
sash, but which, when the bolt is net pressed, is brought by the spring over the 
inner sash. The inner face of the said cam or tongue is inclined. ‘he staple 
part of the fastener consists of a plate carrying a vertical projection, behind 
which the cam or tongue of the bolt can be made to engage by pressing forward 
the bolt and giving a motion of partial rotation thereto. The acting side of 
the said projection is inclined, and by the working of the inclined face of the 
cam or tongue against the said inclined projection, a wedging action is obtained. 
In fastening the window sashes by the fastener described the bolt is pressed 
forward by its handle and partially turned, the cam or tongue on the end of the 
bolt engaging behind the inclined projection on the staple. The sashes are 
thereby fastened and drawn closely together. In order to guide and firmly 
support the bolt during the fastening of the sashes, as well as to prevent the 
vertical motion of the sashes, the inventor fixes upon the staple plate an 
upright carrying a conical peg or centre immediately opposite the end of the 
volt, and he makes in the end of the bolt a conical hole. When the bolt is 
pressed forward, the fixed centre on the staple plate enters the hole in the end 
ot the bolt, and guides and supports it while completing its sliding and perjorm- 
ing its rotary motions, and, at the same time, preveuts the vertical motion of . 
the sashes.—Wot proceeded with, 

1170. T. KinByY, Barrow-in-Furness, Lancashire, “ Machinery for raising and 
lowering revolving shutters.”—Dated 26th April, 1866. 

This invention consists in fitting to one or both ends of the shaft round which 
the shutters coil a conical grooved pulley, made of wood, metal, or other 
material ; the groove is made in the form of a spiral or screw, and increases or 
diminishes in diameter in the same proportion as the shutters. Round the 
cone or screw a rope, chain, or Dand, is coiled, with a weight attached to 
balance the shutters, When the shutters are drawn down or uncoiled, the 
balance weight hangs from the largest part of the cone, and, consequently, has 
the greatest power. As the shutters are drawn up or coiled round the shaft, 
the balance weight loses its power as the rope, chain, or band uncoils and 
hangs from the smaller end of the cone, 








Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 

plements of War or for Defence, Gun Carriages, dc. 

1061. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ Apparatus for 
removing exploded cartridges from breech-loading fire-urms.” — A communi- 
cation, — Dated t4th April, 1866. ’ 

This apparatus consists of a tube of suitable metal and dimensions to be 
inserted in the breech of the arm, and in which the cartridge is placed, so that 
when the arm is fired, the case remains in the said tube. This tube is made in 
two parts or longitudinal sections, which are hinged together so as to be easily 
opened te allow of withdrawing the exploded cartridge. One of these halves is 
provided with a small rod or lever for removing it with great facility. 

1066. J. U. ZIMMERMANN, Bir gham, “ Breech-loading fire-arms.”—Dated 
16th April, 1866. 

This invention relates to breech-loading fire-arms in which the breech end 
of the barrel is opened for the introduction of the charge, and closed for tiring 
hy the sliding of the barrel in the line of its axis. The said mechanism is con- 
structed as follows :—On the underside of the barrel and at the breech end is a 
strong rib, the said rib terminating at a short distance from the breech end. 
The end of the said rib is nearly at right angles to the axis of the barrel. To 
the body of the gun, and in the same plane as the said rib, a lever is jointed, 
the jointed end of the said lever being towards the muzzle of the barrel, and its 
free end towards the break-off. When the breech end of the barrel is against 
the break-off the iree end of the said jever may be raised and presented to the 
shoulder of the rib described. When the lever is in this position the barrel 
cannot slide away from the break-off. The ends or the rib and lever respec- 
tively are slightly inclined, so that the pressing up of the said lever produces a 
wedging action between its end and the end of the rib, and presses the barre 
tightly against the break-off. The raising and lowering of the lever is effected 
by the trigger guard, which is jointed to the underside of the gun, and is capable 
of being raised and lowered. ‘The fore end of the trigger guard engages with 
a hooked termination on the end of the lever, and by raising and lowering the 
trigger guard the lever may be raised and lowered. in order to fix the barrel 
for firing the trigger guard is raised so as to lie upon the under side of the gun, 
in which position it is temporarily fixed by a spring fastening. In order to 
liberate the barrel for the introduction of ,the charge the trigger guard is 
depressed, when the barrel may be made to slide from the break-ort. The 
barrel is guided in its sliding motion by a slotted rib, in which a bolt engages, 
the said bolt limiting as well as guiding the motion of the barrel. ‘Ihe barrel is 
also guided in its sliding motion by ribs on either side of the barrel, which take 
into and slide in undercut grooves in the body of the gun, The trigger guard, 
on being depressed, acts upon a projection connected with the hammer, 
aniraises the hammer to haifcock. The cartridge extracter consists of a small 
bar sliding freely in a case or guide ou the side of the barrel. Tne inner end 
of the said bar is turned inwards at right angles, the turned-in end fitting in 
a recess in the breech end of the barrel. The extreme end of the said bar is 
curved to the same curvature as the barrel. When the cartridge is introduced 
into the barrel its rim bears against the end of the said bar. On sliding the 
barrel after discharge the outer end of the said bar comes in contact with a 
fixed stop on the body of the gun, and the said bar is thereby made w slide in 
its case, and to start or partially withdraw the case of the exploded cartridge. 
The said invention is applicable to double as weil as single guns, and to guns 
fired by a needle or striker or by the ordinary percussion cap and nipple.—No¢ 
proceeded with, 


Class 7—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

1144. H. T. WEDLAKE, Hampstead-road, London,“ Harmoniums.”— Dated 23rd 
il, 1866 








This invention relates to the construction of certain mechanism capable of 
being applied or combined with harmoniums, and whereby great additional 





Nov. 30, 1866. 


THE ENGINEER. 








power may be imparted to such ts. A footboard is attached in the 
same place as the ordinary footboard used with harmoniams, and forms the 
upper portion of a bellows or blowing apparatus by which air can be forced 
into the wind chest. The front edge of the footboard is hinged or pivotted to 
euttalte tensings s ep Gat ike atane te expeiie of sidug end Aine, enemas 

actuating 


the 

board, and between the same and the performer, is arranged a series of pedals, 
each of which is provided at the upper part thereof with a knob or button, the 
pedals being so placed that while the performer works the bellows or blowing 
apparatus with the front portion of his foot, or front portions of his feet, he can 
actuate the pedals by pressing upon the knobs or buttons attached thereto with 
his heel or heels. The pedals upon being pressed downwards act upon levers 
which, being properly centred or pivotted for the purpose, open or close the 
valves of the wind chest, as will be understood by persons acquainted with the 
construction of harmoniums and organs.— Not proceeded with. 

sate awe” Carmarthen, “ Construction of pianofortes.” — Dated 24th 

|, 1866. 

This invention relates to a previous patent dated 11th November. 1857 
(No. 2844), and consists, principally, in placing a series of diagonal levers 
under the ordinary keys, and connecting them thereto in such a manner that, 
at the will of the performer, they shall strike the octave above or below simul- 
taneously with the note answering to the key that has been struck without 
bringing down or moving the key of the said octave. 

1178. G. H. and H. R. COTTAM, Old St. Pancras-road, London, “Iron bed- 
steads.”— Dated 26th April, 1866. 

In constructing the legs of iron bedsteads, and applying castors thereto, the 
inventors proceed as follows :—They cast into the corner joint of the bedstead 
a wrought iron tube, suitable for forming the outside of the leg; this tube is 
open at the lower end, and the stem of the castor passes up through it, and 
bears on the under side of the corner joint. This stem consists of a wrought 
iron rod, on the lower end of which is cast or fixed a boss with the cheeks to 
receive the castor wheel upon it. The boss of the castor, or the stem thereof, 
is made to fit the lower end of the tubular leg, and the castor is thus held 
steadily in position. Within the tubular leg there is also a guide formed for the 
stem of the castor, and a pin passes through the stem immediately above this 
guide, securing the castor to the leg; or it may be otherwise secured. In 
forming the head and foot rails of bedsteads with brass ornaments, or brass 
rail or tubes, the inventors proceed as follows:—In preparing the brass orna- 
ments, rails, or tubes, they form them with iron stems projecting from them at 
the places where the attachments are to be made. These stems are then, in 
putting together a head or foot rail, caused to project into the moulds in which 
the junctions are cast, and they become securely held by the running of the 
metal upon them. As, however, it is desirable to lacquer and finish the brass 
ornaments, rails, or tubes before fixing them in their places, and as any con- 
siderable heat would then damage the lacquer, they make the wrought iron 
connecting pins of considerable length, so that a space is left between the brass 
ornament and the cast iron junction block; and this part of the stem they 
clothe with an or tal by prefe of p Jain, or other non-con- 
ducting material; it may, however, if precautions are taken against the con- 
duction of heat from the junction, be made of metal.. In order to hold more 
securely together the parts by which the side and end angles of irons of a bed- 
stead are connected at the corners, and to prevent the inclined or dovetailed 
joints now employed shaking loose, as they are liable to do, they combine with 
such joint a screw and nut to lock the parts in position. By preference they 
cast in the cone or cylinder, or other part of the joint, a wrought iron stem, 
with a screw thread upon it, and this stem receives the holding down nut.—Not 
proceeded with. 

1188. J. WAVISH, Torpoint, Cornwall, ‘ Gas lamps.”—Dated 27th April, 1866. 

This invention consists in the adaptation and application to gas lamps of a 
cap to be used in connection with a chimney, described in the specification of a 
patent granted to the present inventor the 7th of May, 1864 (No. 1158), as 
being applicable for the combustion of volatile oils, by which means the 
inventor is enabled to ensure steady and complete combustion of gas, without 
any liability of the flame being extinguished by the extent of wind, current, or 
draught, or even to flicker or be slightly affected by it. In connection with 
this cap, as in the former patent before referred to, he purposes admitting the 
pe 3 ns combustion of the gas from the top of the lamp.— Not pro- 
ceeded with, 














Class 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical rations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


1014. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Apparatus for the treatment 
of certain fatty and oily substances in order to obtain products therefrom.” — 
A communication.— Dated 9th April, 1866. 

This invention consists in the application of a simple form of apparatus to 
the decomposition of vegetable and animal fats and oils, consisting of fatty and 
oily acids, and having glycerine as their base, by means of water or of a mix- 
ture of steam and water, or of an alkaline solution at a high temperature and 
pressure. This apparatus consists, essentially, of a closed vessel or boiler, by 
preference of copper, and of a cylindrical form, and made sufficiently strong to 
withstand the requisite degree of pressure. It is provided with inlet and outlet 
pipes, pressure gauges, ther or py safety valves, and proof 
cocks, also a cock for the exit or escape of the pheric air ined in the 
decomposing vessel or boiler at the commencement of the process. In using 
this boiler about one-fourth its cubical contents is filled with water, or with an 
alkaline solution, and about one-half of its cubical contents with the fatty or 
oily matters to be operated upon, so that the same shal! be in contact with the 
water or alkaline solution contained in the said boiler or closed vessel. Heat is 
then applied to the boiler, either externally or internally, in the latter case by 
the aid of flues constructed therein. The decomposition of the fatty and oily 
substances, and the separation of the fatty acids from the glycerine with which 
they were originally united, may be effected in from six to twelve hours at a 
pressure of about twelve atmospheres.—Not proceeded with. 

1016. P. W. HOFMANN, Diewze, France, ** Separating sulphur from soda waste.” 
—Dated 9th April, 1866. 

In performing this invention the soda waste is taken directly from the soda 
lixiviating vessels, and if it does not already contain chalk a small quantity 
should be added. The waste is then spread out on a large floor and moistened 
with a solution of chloride of manganese. The mass is from time to time turned 
over with a shovel in order to facilitate the admission of air, and frequently 
sprinkled with water. The liquors which are thus obtained—the so-called 
yellow leys—are drawn off into a large and very deep pit, and then treated 
with an acid solution of chloride of manganese introduced at the bottom of the 
pit. This acid solution of manganese is such as is obtained in the manufacture 
of bleaching powder, and by employing it in this way the acid which it contains 
is utilised ; the acid liquid is added until sulphuretted hydrogen begins to be 
evolved ; or hydrochloric or other acid may be employed. The precipitated 
sulphur is allowed to deposit slowly, the supernatant liquid drawn off, the 
sulphur washed repeatedly with the acid solution of chloride of manganese, or 
with hydrochloric or other acid, then introduced into a steam boiler containing 
some of the above-mentioned yellow leys, and therein fused under pressure. 
The fused sulphur can then be drawn off through a stop-cock, or the sulphur 
may be melted without pressure in a solution of chloride of calcium, or any 
other suitable salt.—Not proceeded with. 


1011. G. DAVIES, Serle-street, Lincoln’s-inn, London, “ Process of desulphura- 
tion."—A communication.—Dated 9th April, 1866. 

This invention relates to a process of, and apparatus for, desulphurating 
liquids, such as the sulphide of sodium (to obtain caustic alkal!), sulphuret of 
barium, or others, and then, after d ion of the desulph d liquid, 
removing the sulphur, which, with the oxide employed for that purpose, has 
formed a metallic sulphuret, and reforming again the primitive oxide in order 
to its being used again for a subsequent operation without fear of any loss of 
the said oxide, which the manipulation by hand would occasion, and which loss 
might be considerable, according to the value of the oxide employed. We 
cannot here give space to the details of the invention.— Not proceeded with. 
1044. H. B. JAMES, Fish-street-hill, London, ** Compositions for attaching copper 

or other sheathing to iron, wood, or other ships or vessels.” — Dated 13th April, 
1866, 

In preparing one composition according to this invention, the patentee uses, 
by preference, a mixture consisting of one pound of resin, two pounds of 
whiting, half a pound of litharge, with such an amount of turpentine and 
linseed oil as may be necessary to reduce the whole, when well mixed and 
boiled together for about five minutes, to the consistency required. The com- 
position so prepared is to be applied to the ship or vessel while hot. 

1046. J. M. MACRUM, Knightsbridge, London, ‘‘ Tanning.”—A communication. 
—Dated 13th April, 1866. 

This invention relates to certain app and p for the purpose of 
more speedily, effectually, and safely causing the tanning to penetrate and 
incorporate itself with hides or skins which have been prepared in the usual 
manner for tanning. The hides or skins to be tanned are, in the First place, 

b, d a ion of i in tan liquid, alternating with brief 
intervals of exposure in a vacuum or partial vacuum. The Second part of the 
process consists in subjecting the skins which have been thus treated to a strong 
hydrostatic pressure, either in the revolving vat, or in another suitable vessel 
provided with apparatus for applying less pressure.—Not proceeded with 
1058. T. GRAY, Wandworth, “‘ Improvements in the manufacture of soap, or in 

the preparation of materials applicable to such manufacture, or for dressing 
or finishing textile fabrics.”—Dated 14th April, 1866. 

In performing this invention the patentee takes the mucilaginous solution 
as it comes from, say the flax mills, or the steeping vats of paper mills, and 
after warming it to increase its fluidity he passes it through a strainer in order 
to remove any broken fibres, dirt, grit, or other extraneous matters that may 
be contained therein, and he afterwards removes, by washing with warm or 
cold water, ony exc-ss of alkali that the mucilage may contain. He next 
heats the mucilage in any suitable tank, and while in a liquid state he adds 
thereto soda-ash liquor, and diluted bleaching liquor (made by dissolving the 




















ordinary bleaching powder in water) when the product is required to be 

bleached and mixes these substances with the heated m 

The alkaline liquid he now runs off and washes in water, when it will be fit for 

any of the purposes for which it may be used. ss 

1076. J. HARRIS, Cambridge-street, Eccleston-square, London, ‘‘ Composit 

preventing incrustation in steam boilers.”— Dated \6th April, 1866. 

This invention consists in employing the bark of the oak tree (guarcus 
vulgaris) and valonia, or the acorn cups of the guarcus agilops, in combination 
with isinglass, or other gelatinous matter, and water, for the of obtain- 

therefrom tannic acid, which the inventor manufactures into a jelly, and 
employs the same in steam boilers for preventing or removing incrustations 
occasioned by the water contained therein.— Not proceeded with. 

1078. C. E. BROOMAN, Fleet-street, London, “ Varnish for preserving woods 
and protecting tron ships and other metal work from oxidation and from 
Joulleg oA communication.— Dated \7th April, 1866. 

This invention consists in compounding this protecting varnish of the ingre- 
dients, and in or about the properties following :— mixes twenty- 
five parts, by weight, of galipot, twenty-five parts, by weight, of common 
resin, and fifty parts, by weight, of essence of turpentine. To eighty parts of 
this mixture he adds eighteen parts of sulphuret of copper reduced to an im- 
palpable powder, and two parts of regulus of antimony, also in the state of 
impalpable powder.— Not proceeded with. 

1030. C. J. B. KING, Stome, Staffordshire, ** Unfermented beverage.”— Dated 
17th April, 1866. 

This invention has reference to a new unfermented beverage, possessing the 
invigorating and refreshing qualities of wine, without containing any alcoholic 
or intoxicating influences, and consists In the union of glycerine with phos- 
phoric and citric acids, and an inspissated extract of capsicum, flavoured with 
fruit essences, such as lemon, or a cold extract of tea prepared in vacuo. 

1092. C.M. BARKER, Kennington Park-road, London, “ Apparatus used in dis 
tilling fatty and other matters.” —Dated 18th April, 1866. 

For the purposes of this invention the fatty or other matters in a liquid state 
are continually forced or caused to pass in at the top of a vessel or still where 
there is a hollow ring with small tubes descending from it, by which the fatty 
or other matter is divided into numerous small streams. Jn the still there are 
two coils of steam pipes, which are kept constantly supplied with steam, gene- 
rally superheated ; these coils are one within the other, and therefore of diffe- 
rent diameters, and there is an annular space between the larger and smaller 
coils, The lower ends of the small tubes above-mentioned, by which the fatty 
or other matter is supplied in small streams or drops into the body of the still, 
come intermediate of the inner and outer coils of steam pipes, so that as the 
fatty or other matter passes down in a divided state it does not come in con- 
tact with the surfaces of the steam pipes, but descends in the annular space 
between them, and by such means such divided fatty or other matter becomes 
heated and vaporised, and ascends to and passes over the head of the still and 
to the condenser, 








Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
1068. R. E. KAULBACH, Grove-road, St. John’s Wood, ** Apparatus for laying 
submarine electrical telegraphic wires, lines, cables, &c.”—Dated 16th April, 
1866. 


The patentee claims, First, the suspending of wires, lines, cables, or other 
contrivances of a like sort for the transmission of the electric fluid, mid- 
waters, by means of vessels moored at a certain depth. Secondly, the par- 
ticular method of mooring the said vessels with additional weights, whereby 
they are kept at one uniform depth, and may be brought to the surface either by 
the self acting power with which they may be invested, or by external 
mechanical force, without disturbing the moorings. Thirdly, the mode in which 
the patentee pro sending telegrams from mid-ocean by means of wires 
passing through the buoys, and in connection with the main wires, lines, 
cables, or other contrivances of a like sort. 

1135. Lieut.-Col. J. BAKER, Army and Navy Club, Pall Mall, London, ** Thermo- 
electric batteries.” — Dated 21st April, 1866. 

This invention is carried out as follows :—A cylindrical stove of any requi- 
site dimensions is surrounded in a stellar form by pairs of thermo-electric metals 
placed in circular layers one above the other, and as close to each other as pos- 
sible consistent with insulation. The inner ends of the pairs in each circular 
layer approach near to the cylindrical stove but do not touch it. At a short 
distance from these inner extremities the thermo-electric metals which form the 
pairs are to be cemented together with an insulating and fire-proof material, 
forming, as it were, a second cylinder exterior to the cylindrical stove. 
Exterior to this again, at any required distance, is to be another similar 
cylinder, and the interval between the two is to be filled up with tile dust, or 
any insulating material which is also a good non-conductor of heat. Near the 
exterior ends of the pans is to be fitted another cylinder of the same kind. 
The ends formed by the inner insulating cylinder and the cylindrical stove are 
to be closed, but the upper end is to be provided with an apparatus to admit 
air at will. The ends of the remaining exterior cylinders are to be open or 
closed as may be found convenient. A circular trough is to be fixed on the 
upper end of the exterior cylinder, provided with drop tubes for dropping water 
(mixed with common spirit if necessary) upon the exterior ends of the thermo- 
electric pans, and thus to cool them by evaporation. By this arrangement of 
insulated circular layers of thermo-electric pans in close proximity to each 
other (the current passing in the same direction through each layer) increased 
intensity will be obtained by means of induction. By ing or di t 
ing the layers, by means of copper wires arranged for the purpose, the battery 
may converiently be used either for quantity or intensity effects. Great elec- 
tric power will by the above arrangements be prod with a comparatively 
small consumption of fuel, thereby providing a mode of obtaining 
motive power.—Not proceeded with. 











Class 10.—MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 

1018. T, P. TREGASKIS, Perranarworthal, Cornwall, “ Clearing, deepening, or 
rivers or creeks.” —Dated 9th April, 1866. 

The patentee proposes in carrying out this invention to use a series of frames 
or boxes of simple construction such as the following :—Pieces of plank or thin 
iron plates, or any other suitable material, are to be firmly fastened together, 
so as to form, by preference, a t frame or box, having two sides of the 
same, or nearly the same length, and much greater in length than the base or 
third side, and one of the long sides of the triangular frames or box is to pro- 
ject beyond the base or third side. The triangular frame or box is to be se 
placed that the lower edges of its three sides may lie on the surface of the 
ground, mud, gravel, sand, or on the bed of the river or creek, and the sides tc 
form, as it were, vertical (or otherwise as convenient) partitions or walls. He 
claims diverting the running streams in rivers or creeks by simple contrivances, 
such as those described, thereby concentrating the force of water on any parti- 
cular point or points whenever required, for the purpose of removing mud or 
other substances, which may be held or caused to be held in hanical solu- 


of a brick tank, having a cage containing gravel along 
the wall a sunken gutter is formed ewe tunes of 

wall, in order to conduct the liquid to a fall, and underneath an upward filter 
bed through which the liquid percolates, and passes beyo: 

floor, while the liquid falls on to a downward chemical filter bed, and thence 
to a leading off drain. The inner tanks when lifted are passed on to a tram- 
way ; they are provided with small running wheels, in order to travel on the 


which is ultimately conveyed to a preparing house, and dried and treated as 

required for use and packed in sacks and barrels. In order to withdraw the 

sewage from the reservoir, pumps are employed, and the sewage is conveyed to 

the tanks and filtering apparatus.—Not proceeded with. ’ 

1027. S. W. SILVER, Bishopsgate-street Within, and A. HAYWARD, Limehouse* 
London, “ Receptacles for botiles, eggs, and other fragile articles.” —Dated 
10th April, 1866. 


from place to place of the articles above named. For this purpose the in- 
ventors fit a box or case with a number of rods or strips of cane, disposed 
longitudinally across the box, extending from side to side thereof, and 

parallel to, and at any desired interval from, each other; and they dispose 
across or transversely to these rods or strips of cane other similar rods or strips, 
interweaving them with the longitudinal strips or passing them under and 
over. By these means a number of divisions are formed. The inventors then, 
at a desired distance above or in front of these divisions, form a second and 
similar set of divisions by longitudinal and transverse rods or pieces of cane, 
leaving any desired distance between the two sets of divisions, and so engaging 
the canes that the division of each set may be each of the same sectional area 
of opening. The bottles or other articles to be packed are placed in these 
divisions or openings, either vertically or horizontally, the sides of the division 
holding them at two parts of the body of each bottle. The canes may pre- 
ferably be fitted in place by making small sockets in the sides and ends of the 
box into which the canes are sprung. Instead of using canes, cords or other 
flexible or elastic substances may be used in like manner. For eggs the box 
may be fitted with trays, each tray having one set of divisions formed as 
described, the end of each egg resting on the botttom of the tray, in which 
recesses or shallow sockets may be formed to receive it. The sides or ends of 
the box rise sufficiently to receive the lid, so that the latter drops into these 
heads or raised parts and rests on side ledges flush with the top sarfaces of the 
head, back, and front.—Not proceeded with. 

1028. J. FROST, Dudley, “‘ Machinery for breaking stones, and crushing ores and 

other substances.” — Dated \\th April, 1866. 

This invention consists of a cam or crank fixed to a fily-wheel shaft, which is 
turned round by steam or other power. This cam or crank gives an oscillating 
motion to a vertical lever, the lower end of which is connected by links to the 
lower end of another lever, to the upper end of which is fixed the press block ; 
facing the press block is a steel plate, or chilled cast iron plate, ch is dove- 
tailed into the framing of the machine, 

1029. W. YOUNG, Queen-street, Cheapside, London, “ Improvemenis in and 
applicable to grates, fire-places, and furnaces.” —Dated \\th April, 1866. 

This invention has reterence to a former patent dated 19th September, 1856, 
(No. 2202) Under the said former patent the invention consisted, among other 
things, in the use of a screw or incline for raising the fuel to the fire in furnaces, 
fire-places, or stoves ; now this invention consists in the use of a series of 
spindle bars formed into a screw or incline, with spaces in it, for the double 
purpose of admitting air to the fuel and raising the fuel to the fire. 

1035. W. CLARK, Chancery-lane, London, “ A us for drawing off aerated 
liquids.” —A communication.— Dated \\th April, 1866. 
This invention relates to apparatus by means of which champagne and 


other . 
gaseous or sparkling wines or liqueurs may be supplied in small quantities, as 


desired, without communication with the air or uncorking the bottles. In this 
manner a retailer may be enabled to supply half a glass or a glass of cham- 
pagne or lemonade without the rest uf the contents of the bottle becoming 
deteriorated or wasted. This result is obtained by placing on the neck or cork 
of the bottle a small valve, hermetically closed, but which is capable of open- 
ing to afford issue to the quantity of liquid required to be drawn off, when it 
again closes by the aid of « spring, for example. 
1040. J. HAWORTH ECCLES, Lancashire, “ Stables.”"— Dated 12th April, 1866. 
This invention consists in making the floors of stable stalls of perforated 
planks, or of narrow planks with a space between them, to allow the urine to 
run off into a broad gutter below the planks, which gutter is in communication 
with the sewer or drain. The inventor prefers to subject the timber of the 
floor to the creosoting or other water-repelling process, in order to render it 
more durable, and to prevent it ining the moi Not proceeded with. 
1041. J. J. BODMER, Newport, Monmouth, “ Treatment of or cinder from 
pond Surnaces, copper-smelting, and other Surnaces?’— 12th April, 
66. 
This invention consists, under one of its heads, in a novel and improved 
method of reducing or converting the slag, cinder, or scoria from biast furnaces, 
and other furnaces yielding or producing slag or cinder in a fluid, or semi-fluid, 
or viscous state, into a lamellated or pulverulent state, or into sheets or scale. 
One mode of carrying out the invention consists in causing the slag or cinder to 
run direct from the furnace upon a pair of rolls revolving at a surface velocity 
corresponding more or less with the flow of the cinder or slag, and set closer to 
or further apart from each other, according to the object in view. 


1043. E. DEVEY, Dudley Port, Staffordshire, ** Water tuyeres.”— Dated 12th 
April, 1866 det 


This invention has for its object the prevention of explosion in water 
tuyeres, and it consists in applying to such tuyeres a safety valve constructed 
in the following manner :—In the top of the tuyere, and in the outer casing or 
packet, the inventor places a valve seating, in which rests a valve box ; a collar 
or flange around this valve box allows it to rest in its seating, in which it may 
be further secured in any suitable packing. A strap of metal across the 
bottom of the valve box supports an upright spindle, which passes through and 
carries a valve, and the cover of the valve box. Undue pressure of steam has 
the effect of raising both valve and cover, thus adequately providing for the 
escape of any reasonable amount of steam. The steam being thus eased, the 
valve and cover fall into their original positions. The motion of the valve, in- 
dependent of the cover, is for the purpose of admitting air to neutralise the 
eflect of gases which are generated in thetuyere. A balance lever, mounted on 
a suitable fulcrum, is provided to maintain the valve in position.—Not pro- 
ceeded with. 

1045. W. J. CUNNINGHAM, North Crescent, Bedford-square, London, “ Means or 
apparatus employed in drilling and ornamenting metal, wood, &c.”—. 
13th April, 1866, 

For these purposes the patentee employs apparatus consisting of a rod: or 
shaft, on the lower end of which is mounted a pulley receiving rotary motion 
in any suitable manner; to the axis of the pulley a drill rose cutter or other 
suitable rotary cutter may be applied. To the upper end of the rod or shaft is 
connected (by a link or other suitable means) a lever handle, by which the 








tion by the water. 
1025. J. KENNAN, Dublin, “ Bung turning lathe.”—Dated 10th April, 1866. 

This invention consists in the combination of the three following parts, so 
as to constitute a machine capable of shaping wooden bungs for casks more 
cheaply and expeditiously than has hitherto been effected. The wood is first 
prepared roughly in pieces of suitable size, without any very exact limit as to 
size or shape, except that the area of the piece should not greatly exceed twice 
that of the required bung. The first part of the apparatus consists of a 
mandril or revolving spindle fitted with a prong chuck to hold the work, and also 
with one fast and one loose pulley, and to the metal forks to guide and retain 
the belt on either pulley ; this sliding bar is actuated by a lever which oscillates 
upon a centre below the slide, so that a heavy ball fitted at its upper end will 
cause it to retain the slide in whatever position it may have been placed. The 
slide bar is also fitted with a friction break or drag, which comes into action 
and arrests the revolution of the mandril immediately that the belt is shifted 
to the loose pulley. The Second part of the apparatus consists of a poppit or 
shifting headstock, having a slide bar fitted with a centre point, such as is 
generally used in wood turning, but this slide bar is pressed firmly against the 
work by a strong steel spring, and the means of withdrawing it is by a lever 
handle working in a vertical plane, and when desired it is detained by a steel 
catch-piece so as to be ready for immediately fixing the piece of wood against 
the prongs of the chuck on the revolving spindle in the first part of the ap- 
paratus above described. A buffer spring is attached to the right hand ex- 
tremity of this side bar so as to prevent injury in case of this catch-piece 
being withdrawn when the wood is in its intended position. The Third part of 
the apparatus consists of a slide rest or bed, which may be fixed in any desired 
position between the parts Nos. | and 2 on the lathe and has one slide 
worked by a lever handle. The tool may be fixed by a bolt and catch in any 
position on this slide. The three parts above described may be placed on a 
metal or other lathe bed of the ordinary kind, but it is preferred to make part 
No. 1 and these beds in one metal casting, planing the surfaces where parts 
Nos. 2 and 3 are to be fixed, and to support these beds or shears upon strong 
cast iron standards or legs in the usual manner. With one of these machines 
twelve bungs may be sh in one minute by one attendant, the mandril 
revolved by a leather belt from any suitable prime mover exerting about half a 
horse-power.— Nut proceeded with. 

1096. G. W. SKINNER, Strand, London, “ Apparatus for utilising sewage 
matters and liquids.” — Dated \0th April, 1866. 

In performing this invention the inventor, proposes to form a tubular 
branch or branches with the main sewer, in order to convey the sewage 
matters and liquids to a suitable building in which the apparatus for 
utilising the same is tobe arranged. Such branch or branches before entering 
the building is or are passed through a reservoir, for the purpose of discharging 
the contents of the sewer on the occurrence of a storm or heavy fall of rain. 
This is effected by means of a valve in the branch passing through the reservoir ; 
the branch pipe then enters the huilding, and is connected to a hinged guiding 
trough which conducts the sewage over one, two, or more tanks of galvanised 
iron, having movable strainers placed on their surfaces; these tanks are 





Pp may raise or lower the rod or shaft, in order to bring the tool ia posi- 
tion to operate on the work, or remove it therefrom. The rod or shaft is 
guided in its up-and-down motion in a casting to a projection from which the 
axis of the lever handle is affixed. This casting is so constructed as to be 
readily fixed either to a slide, or bar, with capability of adjustment thereon. 
When employing such apparatus in combination with a lathe, he fixes it to a 
bar or slide carried by a bar fixed to the bedplate of the lathe, in such manner 
that the drill or other formed cutter may be ca| of being shifted to different 
parts of a table upon which the material to be drilled or ornamented is fixed, 
such table being capable of turning in a horizontal plane around its axis, or of 
being inclined thereto. The apparatus will then receive rotary motion from a 
pulley fixed on a shaft or axis mounted between the lathe head and back centre 
of the lathe, or by other suitable means. Fences or other suitable means are 
applied to the table, in order to fix the work in any desired position thereon. 

1048, W. CLARK, Chancery-lane, London, “ Mills for crushing, grinding, &c."— 

A communication.— Dated \3th April, 1866. 

This invention cannot be described without reference to the drawings. 

1049. A. SWAN, Kirkaldy, Fifeshire,“ Apparatus for evaporating or recovering 
lees.” —Dated 18th April, 1866. 

This invention consists, First, in the combination of a close evaporating 
vessel, and of an open Pp g pan, as hereinafter described. The patentee 
places or constructs on the top of the close vessel an open pan, the lower part 
of which is shaped to co: with the top of the close vessel, so that the 
heat given off from the close vessel may heat the open pan and evaporate the 
contents thereof. He prefers to carry a pipe from the upper part of the close 
vessel, which pipe is bent round and carried over the open pan, and 
nates in an open cistern, from the lower part of which another pipe leads d 
into the closed vessel; thus thejjees and the steam which pass from the 
vessel are conducted by the first-named pipe to the cistern, where they 
separated, the lees descending by the second-named pipe back into the 
vessel, while the steam is allowed to escape. The open pan is supplied 
the first-named pipe, or otherwise, as required. The invention 
Secondly, in an arrangement for feeding the close vessel. The patentee em~- 
ploys above the level of the close vessel a cistern in communication by a pipe 
with a reservoir containing the lees; he fits a ball-cock in the cistern, which 
closes the communication with the reservoir when the cistern is sufficiently 
full, and vice versé. A second pipe leads from the cistern to the close vessel. 
1056. 8. COOPER, jun., Wolverhampton, “ Certain descriptions of locks.”— Dated 

\4th April, 1866. 

This invention cannot be described without refi to the d 
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person is placed. This frame may be raised or lowered by a rack and winch, 
or other sultable means. ‘The mattresses are replaced by a number of boisters, 
or small circular cushions, placed on rods passing from side to side of the bed, 
and which may be turned round from the ends when the sheet no longer 
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pressses on them. The sheet itself is made in several pieces or bands, which 
may be simply laced or tacked r, 80 that one or more 
in or@er to dress any injured or diseased part without disturbing the patient— 
the frame being raised allowing the pasage of the hands. This sh et 
connected with a funnel or-bason, of suitable form and material, connected 
with a close stool placed beneath the bed, and covered by a sliding flap, to be 
removed by the patient, who can al-o, by any means, pump water 
nto the bason afier using it.— Not proceeded with. 
1064. S F. SCHOONMAKER, Great Russell-street, Bloomsbury, “ Machinery for 
breaking stones, and other hard substances.” —Dated \4th Apri. 1866. 
This invention consists in the construction of machi; in which, by the 


1073. J. H. JOHNSON, Lincoln’s-inn-fields, “ Apparatus for sifting flour, éc.” 
—A communication.—Dated \tth April, 1866. 

This invention relates to an apparatus for sifting flour, sugar, and other 
similar substances, or for separating the smaller from the grosser particles in 
sauces and condiments, and consists in the employment for that purpose of one 
or more curved wings or blades, hinged to one or more horizontal revolving 
radial arms, which are rotated upon or over a finely perforated or wire gauze 
surface, forming the bottom of the receptacle in which the substance or sub- 
stances to be sifted is or are placed. The wings are curved in transverse sec- 
tion, and are kept in uniform contact with the wire gauze or perforated sifting 
surface by means of springs carried by the radial arms, and bearing against 
the wings or blades. 

1074. J. Hl. JOHNSON, Lincoln’s-inn-fields, London, “ Card cases."—A commu- 
nication.— Dated \*th April, \so6. 

This invention consists in an arrangement and construction of card-cases 
whereby a card can be expelled singly through a slit in the side of the card- 
case without opening the same. 

1075. G P. Dopae, Upper Thames-street, London, “ Cues, rests, and other im- 
a used in playing the games of billiards, bagatelle, &c.’—Dated \6th 

pril, 1866. 

This invention consists in the employment of india-rubber, or substances 
composed par'ly of india-rubber, to the formation of cues, rests, maces, and 
“—_ implements used in playing billiards, bagatelle, pool, &c.—Not proceeded 
with. 

1077. W. CUTHBURT, Doncaster, “ Steam whistles.”--Dated 16th April, 1866. 

This invention consists in carrying through the crown of the bell, and through 
the tongue, a rod, the lever end of which carries a valve which is kept raised 
either by a spring or by the pressure of the steam. The upper end of the rod 
extends a short distance above the crown of the bell, and a lever which is 
hinged to an upright supported by an arm carried out from the crown bears 
upon the top of the rod. When it is required to sound the whistle the lever is 
pres-ed down by hand, or otherwise, so as to force down the rod, and thereby 
open the valve; the steam is then allowed to escape through the ordinary 
aperture and soand the whistle, The irvention also consists in a method of 
constructing a double-toned whistle — Not proceeded with. 

1079. C. E. BROOMAN, Fleet-street, London, ** Improvements in crushing, 
separating, and washing ores and other substances, and in apparatus em- 
ployed therein.” —A communication. — Dated 13th April, 1865. 

This invention cannot be described without refe to the drawing 
1084, J. DICKINSON, jun., York, “ Cocks or taps for high pressure, hot and cold 

water, and for kitchen ranges.” —Dated \7th April, 1866. 

The ‘exterior of this tap is similar to those in ordinary use, bat the handle 
works with a screw thread cut on the stem, which passes through a stuffing-box 
set between two flanges on the upper part of the tap; the inlet is made with a 
boss or collar, so that the tap may be applied to an iron pipe or a leaden pipe, or 
the valveis applied at the bottom of the tap ; it is of brass, and ground to fit the 
valve seat, and is made with a screw bottom, so as to permit of easy access to 
the valve for the purpose of repair, without the necessity of disconnecting the 
tap from the pipe. By means of the screw handle the opening of the valve 
may be regulated to the greatest nicety, and when subject to high pressure the 
valve is entirely ander the control of the screw, and cannot be forced further 
open by the pressure. 

1035, P W. GENGEMBRE, Kensington, London, ** Stereoscopes.”—Dated 17th April» 
1866. 

The nature of this invention consists, chiefly First, in a mode of arranging 
stercoscopic or other views or slides around a roller. Secondly, in a device 
for securing the views or slides to the said roller. Thirdly, in making the 
roller reversible. Fourthly, in a mode of adjusting the lenses of the instru- 
ment. Fifihly, in a manner of regulating the movement of the views or slides. 
— Not proceeded with. 


1088. G. WHITE, Queen-street, Cheapside, London, “ Pipes for smoking tobacco.” 
—A communication. — Dated \8th April, 1866. 

This invention cannot be described without reference to the drawings. 

1095. W. Y. EDWARDS, Castle-street, Fuilcon-square, London, ‘“* Eyeletting ma- 
chines.” — A communication.— Dated \8th April, 1866. 

This invention consists in a combination of parts whereby the hole is pierced 
and the eyelet fixed in the work at one operation. For this purpose a piercing 
instrament is employed, which is carried in the end of a bar or rod which can slide 
therein, but pressed outwards by a spring when not otherwise acted upon The 
upper end of this rod or bar forms one set of the clinching apparatus, the other 
part or set being fixed to an arm or projection fromthe framing with capability 
of adjustment therein. Motion is given to the piercing instr.iment by a treadle 
or otherwise acting by means of toggle levers, or other suitable means, upon 
the rod or bar by which it is carried. The eyelets are placed in a hopper of a 
c\ lindrical form, to which rotary motion is given in the motion of the piercing 
instrument by means of a ratchet wheel, acted upon by a driver connected ith 
the rod or bar carrying the piercing instrument. By th:s means, asthe hopper 
revolves, the eyelets are caused to move towards the periphery thereof, and 
descend by a shoot or trough into positi n tobe taken by the end of the piercing 
instrument in the commencement of its motion ; the rod carrying the piercing 
instrument is then caused. hy means of a cam acting thereon, to move forward 
so as t# withdraw an eyelet from the trough, and then in its further forward 
motion to come in position opposite the fixed set or part of the clinching appa- 
ratus ; the piercing instrument will then move towards the fixed set to pierce a 
hole in the work, and then in the further motion of the rod «r bar by which it 
is carried, the piercing instrument will be forced within such rod or bar, and the 
eyelet will be fixed in the werk by the end of such rod or bar coming towards 
the fixed set or part of the clinchi Pp and clinching the eyelet between 
them. The lower part of the trough or spout is provided with a spring stop to 
prevent the eyelets falling out therefrom, but so that the piercing instrament 
may withdraw an eyelet from the trough when desired.- Not proceeded with. 
1097. J. HOLMES and J.C. H. SLACK, Manchester, “ Fastenings of the metallic 

hoops or bands employed in baling cotton, &c.”’— Dated \9th April, 1866. 

This invention consists in fastening the ends of the hoops or bands toge’ her 
by indents or slots and projections fitting together and forming the requisite 
fastening. 

1098. W. OLDHAM, H. PENN, and C. EADES, Birmingham, ‘ Colleeting or con- 
densing and utilising the fumes given off by furnaces used in the manufacture 
of copper.” - Dated \*th April, 1866. 

These improvements consist, principally, in the following arrangements: - 
The patentees construct in the flue through which the fumes to be collected 
or condensed pass a chamber containing a wheel with vanes, The said vanes 
have a scoop-like fo-m, and when the wheel is made to rotate rapidly its lower 
side dipping in water or other liquid, the said liquid is thrown or splashed 
about the chamber and divided into a sp-ay which is thrown on the walis of 
the chember, and which rapidly absorbs from the air passing through the 
chamber any matter contained therein which is soluble in, or which may be 
condensed by, the liquid in question.— Not proceeded with. 

1099. E. TUTTLE, Canaan, Maine, U.S., “* Water-wheels.”—Dated 19th April, 
1866, 

This invention cannot be described without reference to the drawings. 

1100. Captain G. BEADON, R.N., Creechbarrow,:near Taunton,“ Means employed 
in Gttaching knobs to the spindles of mortise and other similar locks or fasten- 
ings.” — Dated 19th April, 1866 

According to this invention the movable knob is formed with a hole in it, as 
usual, through which the end of the spindle is passed, and the face of the knob 
is formed so as to he capable of removal from the knob, and of being securely 
replaced if desired. The end of the spindle is secured in the knob by means of 
nuts and screws thereon, or by cotters’and washers, after which the hole in the 
face of the knob may be closed, or otherwise, as desired. By these means the 
— is capable of ready adjastment on the spindle to suit different thicknesses 
of doors. 

1104. A. V. NEWTON, Chancery-lane, London, “ Manufacture of bar iron and 
steel.” — A communication.— Dated \9th April, 1866. 

This invention consists in a process of treating bars of malleable iron and 
steel, whereby they will receive a perfectly smooth and polishe! surface, which 
will not be liable to oxidise by exposure. The inventor makes, for example, 
an ordinary bar of malleable iron in its usual merchantable state, and removes 
the oxide from its surface by the application of diluted sulphuric acid, after 
which he washes the bar in an alkaline solution, as now commonly practised 
in cleaning the surface of mall iron prep 'y to imparting a tin surface 
to the same. When the bar has been thus prepared, he proceeds to cover its 
entire surface with oil, It has been found that ordinary petroleum will 
serve the desirad purpose, and that its efficiency is enhanced by mixing with it 
a small quantity of wood ashes. Ile either applies the oil to the surface of the 
bar cr inmmerses the bar in a bath of the oil, afier which the mest important 
branch of the process has to be prosecuted. A muffled furnace is so prepared 
that an uniform, or nearly uniform, heat may be maintained within it, and in 
this furnace the bar is placed. Care must he taken that too great a heat is not 
imparted to it, for on this depends the success of the operation. When the bar 
approaches a red heat, or when the redness is just perceptible, it is a certain 
indication that the proper degree of heat has been attained. The operator 
must now remove the bar from the furnace, for a greater heat would induce 
the formation on the surface of the bar of scales of oxide of iron, which would 














effectually frustrate the attainment of the desired result. The bar, on its re- 
moval from the furnace, is at once to be to the action of finishing 
rolls. thé grooves of which have been ¥ prepared. After the bar has 
been passed between the rolls from four to six times the desired effect will have 
been attained, the bar having an uniform surface as though it had been turned 
in a lathe, and that surface being of the smooth, polished, and dark character, 
similar to that of Russian sheet iron. 
1105. C. DALES, Oxford-street, London, ‘* Eye glasses."—Dated \9th April, 1866. 
According to this invention the inventor furnishes these glasses with ball and 
socket joints, whereby the glass can be moved about or turned round free'y in 
hich affords 





anv direction, w! great facilities for adjustment.—Not proceeded 
1106. D. EVANS, Beckenham, Kent, *‘ Manuf of articles made of plates 


sheets, or bars, of wrought iron or of steel.”—Dated 19th April, 1866. 

The patentee claims the method of joining together plates, sheets, or bars, of 
wrought iron or steel, where the of such plates, sheets, or bars, are 
brought together at angles by welding them to each other at the angles. Also 
the method of joining plates or sheets by welding them to ribs or bars of iron 
or steel, placed at angles to the plates or sheets at the centre of the weld inside 
or outside, so that the plates or sheets and the ribs or bars become all welded 
together, Also the method of joining plates or sheets by forming flanges on 
the edges of the plates or sheets, and welding the flanges together either inside 
or outside. Also the method of joining plates, sheets, or bats, by running 
melted iron or steel into the angles formed where the parts of such plates, 
sheets, or bars, are brought together, so as to fill up the angular spaces inside 
or outside, and so amalgamating the — together into a solid mass. 


Teldnctt, 


On Saturday morning Messrs. Laird Brot of Birkenhead, 
floated the Indi Euphrates, which they are building 
for Government. The Euphrates is one of five ships now being 
built, under the inspection of the Admiralty, to carry on the im- 
proved India relief troop service, by way of Alexandria and Suez, 
which will effect a great saving of time as compared with the pre- 
sent system of sending reliefs by the Cape of Good Hope, and add 
very much to the health and comfort of the troops. 


Ay INTERESTING RatLROAD RecorD.—During the nearly forty 
years in which railroads have been in existence no great war has 
thoroughly tested their use till the late rebellion. The experiment 
of supplying a over a long line of railroad through an 
enemy’s country never been tested. It demanded a —_ 
order of practical talent, the most perfect organisation, and 
most t energy. That all these circumstances concurred 
in the =e oe of our military railroads is best proven by 
the result of the war itself. The following facts, taken from the 
official records of the War Department, show the mode in which 
the whole system was carried on. On the Lith of Feb: , 1862, 
the Secretary of War appointed D. C. McCallum “ Military 
Director and Superintendent of Railroads in the United Sta’ 
with authority to enter upon, take possession of, hold, and use 





1110. D. L. NIcoLAs, Paris, and R. CLEGG, Parkfield-street, J 
London, ** Bottle ."—A communication. - Dated 20th April \»66. 

The object of this invention is to fasten a stopper into and upon the neck of 
abottle hermetically, and this the inventors prefer to do as followss : — They take 
a stopper of glass, or any suitable material, of a shape so as to allow of a 
washer of cork, india-rubber, or other elastic substance, and they apply to it a 
cramp or fastening which admits of taking into certain gaps or grooves formed 
in the neck of the bottle and stopper, and by turning the stopper the ends of the 
clamp or fastening are brought under the collar or rim of the neck, and made 
by a screw in the centre of the stopper to bring it to a close contact and form 
a sealed joint.—Not proceeded with. 

1l}1. T. PRIDEAUX, Sheffield, » Fire places.”— Dated 20th April, 1866. 

This invention consists in introducing a tube or tubes into the fire place, at 
the back or otherwise, as may seem most convenient, or in forming a suitahle 
opening or suitable openings into such fire-place. through which tube or tubes, 
or opening or openings, some combustible gas, or a mixture of such gas, and 
air is introduced into the fire-place, such gas or gas and air, being ignited by 
ordinary means when the fire is to be lighted, thereby causing the fuel which 
has been deposited in the grate to become immediately inflamed, and in a state 
of combustion, and this without the use of wood, paper, or the other light com- 
bustible matters usually employed in lighting a fire. By the introduction of 
this gas, or gas and air, a very complete combustion of the smoke arising from 
the ignited fuel is obtained.—Not proceeded with. 

1115. J. H JOHNSON, Lincoln's-inn-fields, London, *‘ Covering or protecting the 
mouths of bottles, jars, &c.”—A communication.—Dated 20th April, 186. 

This invention : onsists in the application to the mouths of such vessels or 
receptacles of an internal and external capsule, the internal capsule being, by 
pre.erence, posed of card d ped up into the form of a cap or cover, 
and bearing a name or trade mark thereon. The external capsule is composed 
of metal foil stamped or shaped in any well-known manner, but having open- 
ings or apertures made in the top or sides, or both, through which the inner 
cardboard capsale, with its name or trade mark, can be easily seen when 
applied to the bottle or other receptacle.—Not proceeded with. 

1117. E. T. HuGHES, Chancery-lane, London, ** Manufacture of boots and shoes.” 
—A communication.—Dated 20th April, 1866. 

This invention consists in forming the uppers of half-boots and shoes without 
seams before and behind, and having a seam below each elastic at the bend of 
the boot or shoe.—Not proceeded with. 

1118. J. ALLEN, Bitterne, Southampton, “ Fastenings for doors, safes, &c."— 
Dated 20th April, 1866. 

This improved fastening or lock is composed of a circular or other suitably- 
formed wedge-bolt of iron or other metal ; this bolt is placed in the centre of a 
framework of metal, and serves to put in action one or any number of bolts 
placed around it. This wedge-bolt, after it has been caused to force out the 
bolts around it, is made secure by perforated or slotted revolving steel plates 
or bolts, fixed on pivots or shafts in the framework of the fastening or lock, 
the perforations or slots in these said revolving plates or bolts, passing over 
pins or hooks fixed to the wedge-bolt ; the revolving plates or bolts are moved 
by a key, fitting in the ends of the pivots or shafts, and the position of these 
shafts can be altered from the back or front of the lock or fastening as often 
as desired. The wedge-bolt is moved inwards and outwards by turning 
a revolving screw, the head of which is placed outside. This revolving screw 
moves the wedye-bolt by working on a pin, or in a nut fixed in the said wedge- 
bolt. 

1127. J . JEWSBURY, Birmingham, “‘ Portable sun-dial."—Dated 2\st April, 
1866. 








The object of this invention is. by the means hereinafter explained, to con- 
struct a portable sun-dial which may be a pocket timekeeper. The dial 
consists of a flat circular disc, by preference of metal, but which may be of 
enamel, cardboard or other like substance. Upon the face of the said dial are 
shown the hours of the day, arranged in two segments of a circle, the upper 
segment showing the morning hours and their subdivisions, and the lower 
Segment the evening hours and their subdivisions. There are also shown upon 
the said dial the months of the year and their subdivisions. These are 
arranged in another segment of a circle. An oscillating arm of metal works 
upon a pin, the said arm having at its free end suspended loosely to it a 
pendent finger, which is thus free to hang downwards; an’ when the dial is 
held in the position hereinafter explained, its point will indicate the morning 
or evening hours. Opposite the pin upon which the saii oscillating arm 
works is placed a fixed stud, or *‘gnomon,” which is to catch the sun’s rays. 
The said oscillating arm has, in a convenient position between its fixed and 
its free end, a curved point, which travels over the segment of the circle upon 
which the months of the year are inscribed. When it is desired to know the 
hour of the day the curved point just described is placed exactly over the 
proper month, or subdivision of the month ; the @ial is then held towards the 
sun in such manner that the gnomon may intercept the sun’s rays, and so that 
the top of the siadow caused thereby may fall along a ** shadow line” (a 
right line marked upon the disc). The point of the pendent finger, hereinbefore 
described, will then give the correct time. Not proceeded with. 

1128. J. MACKINTOSH, North Bank, Regent's Park,and W. GGETT, Chelsea, 
London, * Guards for pocket books, watches, and watch keys.” —Dated 2st 
April, 1866. 

This invention cannot be described without reference to the drawings. 

1129. A. V. NEWTON, Chancery-lane, London, * Grates."—A communication,— 
Dated 2\st April, 18086. 

This invention relates to the constraction of grate bars with their faces in 
the form of a series of steps, one above another, with air passages so arranged 
in the rising portions of the said steps that air, which is heated in its passage 
through them, is delivered over the surface of the fuel in such manner as to 
inflame the combustible gases eliminated from the fuel. The steps of these 
bars are braced by means of longitudinal vertical webs, which connect the up- 
right and horizontal portions of the grate bars together 
1131. J. G. TAYLOR, Paris, “ Dress fastenings and ornaments.”—Dated 2\st 

April, 1866. 

This invention relates, First, to the manafacture of clasps for buckles with- 
out joints or rivets. They may be made of all kinds of materials, but prefer- 
ably of hard india- rubber, horn, shell, or aluminiam. Secondly, the invention 
relates to the employment of metals in combination with the above materials. 
The buckle frame is com of hard india-rubber, ornamented with a metal 
chain surrounding the buckle, the clasps of which are also of metal. Thirdly, 
the inventor may make buckles entirely of metal, in one or more parts, having 
a plate, substituted for the clasps, also of metal, for covering the opening in the 
said buckle. The invention relates, Fourthly, to chains used for ornamenting 
ladies’ hats, and otherwise, which chains are composed partly of leather or hard 
india-rubber combined with steel or other metal. Fifthly, the invention re- 
lates to pins for shawls, hats, or for the hair, to which the inventor attaches 
knobs, buttons, or other accessories by means of a hooked pin passing 
through the eye of such knobs or stads. The Sixth part of the invention re- 
lates to a method of stamping up hollow ornaments in imitation of cameos, 
birds, and other similar objects. The invention cannot be fully described with- 
out refe to the drawings —Not proceeded with. 








Co-oPERATION.—A deal has lately been heard about this system, 
and of its success in many of the places where it has been tried ; 
but no one has alluded to the fact that the system was proposed, 
and the method very completely described in detail, by Mr. 
Babbage, F.R.S., some thirty-four years ago, in his remarkable 
work, “the Economy of Machinery and Manufactures.” An 
entire chapter of the Pook was given to this then “new system of 
manufacturing,” founded on the general principles “ that a con- 
siderable part of the wages received by each person employed 
should depend on the profits made by the establishment.” In 
the preface to the second edition, the author expressed his belief 
that, by means of some such system, the produce of the 
country would be very greatly increased. Political feeling in 
and probably will be for many years, inimical on the Continent to 
combinations of the kind ; but, without disregarding the practi- 
cal difficulties hindering the extension of the system, it might be 
well to consider whether an antidote against the continual oc- 
currence of strikes 4 not be found in some means for paying 

ry results, 


manufacturing labour 





tives, equipments, appendages, and appurtenances that ma; 
be required for the transport of troops, arms, ammunition, a 

military supplies for the United States.” Government was at that 

time runninga railroad from Washington to Alexandria. Com- 

mencing with this light duty, General McCallum organised the 

largest railroad system in the world, and held it till the war was 

over, purchasing or capturing 419 locomotives, and 6,330 cars. 

The first purchase of engines by Government was on March 14, 

1862, when, under orders from General McCallum, five engines 

and eighty cars were put on shipboard at Baltimore for use in the 

Peninsular campaign. On the withdrawal of McClellan’s army to 

Harrison’s pao , June 28th, all this stock was destroyed to 

prevent it from falling into the hands of the enemy. Then com- 

menced that building and rebuilding of railroads in Northern 

Virginia, rendered necessary by the alternate advances and re- 

treats of the contending armies. In the summer of 1862 General 

McCallum opened the road to the Rapidan, a distance of eighty 

miles; on the retreat of General Pope, in August, the road was 

entirely abandoned, with the loss of seven locomotives and 295 

cars. The Manassas Gap Railroad, the London and Hampshire 

Railroad, and the road from Aquia Creek to Fredericksburg, were 

severally opened again and again to be destroyed again and again, 

till Grant finally shut up General Lee in Richmond. Since then 

it has been safe for a Yankee to ride on a Virginia railroad. 

During that year the greatest engineering feat was the rebuilding of 

the Rappahannock bridge, 625 feet long and thirty-five feet high, 

in only nineteen working hours. During the war, seventeen rail- 

roads were run at different times in Virginia, Maryland, and 

Pennsylvania, by Government, at a cost of nearly five millions of 

dollars, and using seventy-two engines and 1,723 cars; at the close 

of the war these were all returned to their owners. Not until 
December, 1863, did General McCallum take charge of the mili- 

tary railroads of the south-west. Then commenced the experi- 

ment of supplying an army over a long line of railroad through an 

enemy’s country. To carry food and forage to the army at Chat- 

tanooga the general called for 200 locomotives and 3,000 cars. 

About 12,000’ men were employed in the transportation depart- 
ment of the Mississippi; in the construction corps 5,000 more. 

To obtain the necessary engines and cars an order was given by 
the Secretary of War, impressing all the cars and locomotives 
building in the country. Under this order, which placed all the 
locomotive manufactories in the country at the disposal of General 
McCallum, and which nothing but military necessity would justify, 

140 engines and 2,573 cars were built and handed over to the 
Governinent, now running over a thousand miles of railroad in the 
south-west. On the Western and Atlantic Railroad, from Chat- 
tanooga to Atlanta, the guerillas made continuous warfare. 
Every device possible to apply was used to throw trains from the 
track, and though occasionally successful, the preparations to 
guard against such attempts were so complete that few of them 
caused loss of life or more than a few hours’ detention. The most 
important single structure on this road was the Chattahoochie 
bridge 780ft. long and 92ft. high, and this enormous bridge was 
completed by the construction corps in four and a-half days. 
European warfare never witnessed a greater rapidity of construc- 
tion than this. Early in October, 1864, General Hood passed 
around General Sherman’s army, and fell upon the railroads at 
several points in its rear. He destroyed thirty-five and a-half 
miles of track, and 455 lineal feet of bridges, but in thirteen days 
after he left the line it was repaired, and trains were run over its 
entire length. Twenty-five miles of track and 230 feet of bridges, 
between Tunnel] Hill and Resaca, were reconstructed in seven and 
a-half days. This was accomplished by working from each end of 
the track, and at the same time working both ways from Dalton, 
which was reached by trains with material, by way of Cleveland, 
after relaying one and a half miles of track. Over 1,200 miles of 
railroad were operated in the south-west in 1864 and 1865, and were 
turned over to the owners in September, 1865. About thirteen 
millions of dollars were paid to the operatives engaged in run- 
ning them. Nearly ten miles of bridges were built and rebuilt 
and 433 miles of track laid. There being a large quantity of old 
rail always on hand, and as the price of iron and labour had 
steadily advanced, and was still advancing, an order was issued 
February 17th, 1864, to complete and set at work the rolling mill 
at Chattanooga, Tennessee. This was done at a cost of 200,000 dols. 
and 3,818 tons of rails were re-rolled there. After being in opera- 
tion six months it was sold for 175,000 dols. In addition to 
these 3,818 tons, Government purchased 21,783 tons during the 
war; the lowest price, which was 40 dols., was paid in July, 1862; in 
June, 1864, the price had advanced to 130 dols. The following 
statistics show the number of cars and locomotives operated by 
Government during the war :—whole number of locomotives, 419; 
lost or destroyed, 6; sold for cash, 146; sold for credit under 
executive orders of August 8th and October 14th, 164 ; returned 
to former owners, 103; whole numbers of cars, 6,330; lost or 
destroyed, 1,043 ; returned to former owners, 510; sold for cash 
2,186; sold for credit, 2,589. In his report, General McCallum, to 
whom all the credit of the energy and systematic operation of the 
roads belongs, says that in the beginning of the war military rail- 
roads were an eee s and although some light as to their 
management had been gleaned by the operations of 1862 and 1863, 
yet so little progress had been made that the attempt to supply 
the army of General Sherman in the field, construct and recon- 
struct the railroad in its rear, and keep pace with its march, was 
regarded by those who had the largest experience, and who had 
become most familiar with the subject, as the greatest experiment 
ofall. The — to furnish an army of 100,000 men and 60,000 
animals with supplies from a base 360 miles distant by one line of 
single track railroad, located almost the entire distance through 
the country of an active and most vindictive enemy, is without 
precedent in the history of warfare, and to make it successful 
required an enormous outlay for labour, and a vast consumption 
of material, together with all the forethought, energy, patience, and 
watchfulness, of which men are capable. This line, from its great 
length, was imperfectly guarded, as troops could not be spared 
from the front for that purpose. This rendered the railroad ser- 
vice one of great risk and hazard, and at times it was only by the 
force of military authority that men could be held to service. As 
an item showing the real danger attending military railroad opera- 
tions, it may be stated that during the last six months of the fiscal 
year ending June 30, 1865, the wrecking train picked up and carried 
to Nashville sixteen wrecked locomotives po 294 car loads Of car 
wheels, bridge iron, &c., all the result of guerilla and rebel raids. 

The United States military railroads were transferred by executive 
order of August 8, 1865, to the original owners.— Correspondence of 
Chicago Tribune. 
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SOUTH YORKSHIRE TRON TRADE AND 
MINING. 


THE iron trade remains dull, and business generally is dull, 
although some branches are very brisk. For hoop, sheet, and bar 
iron there is a moderate inquiry, but in armour-plates there is very 
little doing. The boiler makers are doing a good trade, and the 
Victoria Works have just turned,out one 29ft. by 5ft. for the Oakes 
colliery ; and other works have good orders in hand for large ones, 
for mills and collieries. The stove grate trade is again 
flat, and there are a great many men unemployed. The men 
continue busy at the engineers and machine establishments ; 
and at the latter there is a good trade doing in castings, and 
iron tor inclines for collieries, &c., in South Yorkshire. Makers of 
pig are only moderately brisk, although the men in most instances 
are fully employed, as the demand is quite equal to the quantity 
manufactured at present. The s trade is not so active as 
heretofore, the orders on hand being principally from American 
markets. The home trade is languid, although makers of 
Bessemer are actively employed. Makers of cold-blast iron are 
doing a good trade, but they experience great difficulty in obtaining 
a sufficient supply of ore, and are under the necessity of importing 
from other districts, although the ironstone pits in the district are 
in full work, and are bringing increased machinery into work to 
enable them to raise a larger quantity of ironstone to meet the 
demand. The men at the Milton ironworks have been standing 
idle several days, owing to a dispute with the proprietors, Messrs. 
Dawes. It has been the practice, hitherto, for the master to allow 
the puddlers a boy, to assist them in cleaning the grates, but now 
it is said they require the men to pay the boys themselves. This 
the men refuse to do, and hence the dispute. The men had not 
commenced on Wednesday, but were expected to do so in a day or 
two. The establishments engaged in the manufacture of railway 
plant are upon the whole doing a fair trade, there being a good 
inquiry for steel rails, tyre, axles, springs, and buffers. The orders 
for rails are chiefly for export on foreign account. The demand for 
spindles and other articles manufactured from steel for the cotton 
district of Lancashire, is very flet, as there are a great many of the 
mills standing, and others are working short time. In the neigh- 
bourhood of Rotherham there is very little doing, and at the large 
ironworks in that district the number of men is being rapidly de- 
creased, 

In the Equity Court, on Saturday, a petition was presented pray- 
ing for a winding-up order for the London and Sheffield Nichil 
Iron Company (Limited.) It appeared that the shareholders. had 
fallen to a number less than seven. Mr. Roxburgh appeared in 
support of the petition, and said that the et order was, 
under the circumstances, a matter of course. Lord Romilly made 
the order to wind-up the company accordingly. 

At Sheffield trade remains dull, without any prospect of imme- 
diate improvements. The joiners’ tool makers are far from busy, 
the orders for skates being limited, owing to the stocks left on hand 
last winter, there being very little frost. The saw, edge-tool and 
engineer’ tool branches remain quiet. The better descriptions of 
saws are in good demand, but the commoner kinds are only in 
limited request. The cutlery branches are, if anything, more 
languid than they were, the demand being principally confined to 
the better samples of goods. A further depression has taken place 
in the cheaper kinds of spring knives, but for the better classes 
a good demand is still maintained ; table knives are firm in price, 
but the demand is not active enough to keep the men fully em- 
ployed. The Britannia metal and plated trades vary con- 
siderably, some houses being well employed, whilst others complain 
of a want of orders, although this is usually the busy season of 
the year. The file trade is tolerably brisk, and the workmen are 
fully employed. 

The coal trade was never known to be better, and the tonnage 
which has left the district for some time past is well maintained. 
The delivery of house coal at Doncaster for the Great Northern 
Railway, and at Swinton for the Midland, has been large this week 
and for several wecks past. The South-Eastern, Great Eastern, 
and South-Western lines are taking a heavy tonnage of house coal 
and nuts ; steam coal and gas coal for shipment at Goole and 
Keadby is on the increase. The Manchester, Sheffield, and 
Lincolnshire line are taking a large quantity of ‘‘ softs” to Grimsby, 
but the shipments there have not been so large, the weather having 
prevented ships from goingout. The Silkstone collieries are all in 
full work, and are raising a large quantity of coal, all of which is 
moved off without having recourse to “‘ stacking,” there being a good 
demand from London and the southern market, and Lincoln and 
Peterborough. For slack, for engine fuel and coke-making pur- 
poses, the demand is an average one, although from Lancashire and 
Sheffield orders have fallen off considerably. 

The dispute in Derbyshire still continues, and as the men appear 
determined to stick to the union, and the masters appear equally 
determined to employ none but non-union men, the struggle is 
assuming great importance. Several meetings of unionists and non- 
unionists have been held this week ; at the former speeches were 
of course made in favour the union, and at the latter the speakers 
expressed themselves very strongly against the union. Meanwhile a 
great many of the men have left the district to seek work elsewhere 
and those remaining are being supported by the union. 

We have had several accidents since last report—two of them 
terminating fatally. On Saturday, an inquest was held at Raw- 
narsh, before Mr. Deputy-Coroner Woodhead, on the body of Arthur 
Riley, a lad thirteen years of age. From the evidence adduced it 
appeared that the deceased was employed at the Stubben Colliery, 
and that whilst sitting on a bank in the pit on the 22nd inst., a 

ortion of the roof fell upon him, crushing him so seriously that 
* died on the following day. The jury returned a verdict of 
** Accidental Death.” On Monday a fatal accident occurred at 
the Holmes Colliery, belonging to the Rotherham, Masbro’ and 
Holmes Coal Company (Limited.) It appears that whilst a miner 
named Solomon Davis, residing at Attercliffe Common, employed 
at the above pit, was trying to get down a quantity of coals, he 
ventured too far in the hole which had been made, and a mass 
of coal fell upon him, killing him instantly. Deceased, who was 
twenty-five years old, leaves a wife and several children to mourn 
his loss. 

The coke trade is moderately active, and although at some of 
the largest ranges of ovens there are some large heaps accumulat- 
ing the ovens in really every instance are fully going ; and as the 
trade is brisk at Frodingham, North Lincolnshire, and Trent 
ironworks, a heavy tonnage of coke is being sent up from this 
district to them. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

Tue InoN TRADE: Unsatisfactury Feeling: Orders for India: 
Railway Work: The Queen’s Visit to the Black Country: A 
Demand for Sheets: Low Prices—TuHe GOVERNMENT INSPECTOR 
AND THE MINE RULES: Meeting of Masters aad Mine Managers 
—A Coat ArcH: Interesting Memento of the Royal Visit: A 
Hardware Trophy—Tuet Harpware Trapes: Slight Improve- 
ment--THE PATENT FILE Company: Winding-up. 

THE most tantalizing feeling of uncertainty pervades the whole 

trade of this district. The accounts from London and Liverpool 

are all discouraging, no one being prepared to enter into engage- 
ments that can be at all postponed. The same determination to 
avoid all but the most imperative purchases is being displayed also 
in this district on the part of the most careful traders ; whilst sel- 
lers are no less cautious. All expectation of anything like a revival 
of trade until sometime after Christmas is given up on every hand. 

It had begun to be hoped that the money market was about to 

settle down, and with it new undertakings be floated, or, at all 

events, work put in abeyance when the panic began, now resumed. 








Nothing, however, is being done in contractors’ work but with the 
best In rail As the advertising columns of Tar ENGINEER 
last week sho the East India Railway Company yesterday 


(Thursday) accepted tenders for the supply and delivery of about 
one thousand nine hundred tons of iron superstructure for Keeul 
and Hullohur bridges, and for three thousand six hundred 
tons of iron superstructure for Soane bridge. On the day 
before the Scinde Railway Company accepted the tenders referred 
to last week for 1,100 sets of wheels and axles for the Delhi Rail- 
way. For the home railways the chief inquiry in the market is 
made by the Great Eastern Company, who require twenty 

nger engines and twenty goods engines. In no branch of the 
iron trade here is there any activity excepting in the sheet depart- 
ment, in which some few makers are quite busy, owing to the fact 
that whilst the process of galvanising has extended, the increase 
of sheet mills has not been in proportion. Prices, however, even 
for sheets, remain low; and complaints were being made on Wed- 
nesday, in pay espn ape that strips for gas tubing were being 
sent away, not by needy makers, at as low as 17s. 6d. a ton under 
the list price, which is £8 10s, Yesterday (Thursday) in Birming- 
ham it was scarcely more possible to push trade dan it was on 
Wednesday in Wolverhampton, when the buyers and sellers 
seemed unable to give their attention to much more than that 
which is now the all-engrossing topic in this district--the 
visit of the Queen and members of the Royal family to 
Wolverhampton to-day (Friday) to inaugurate an equestrian 
statue there to the memory of the Prince Consort. Masters and 
men are all alike to take part in the rejoicings of that day, and 
certain of the works will be closed, after the night turn of 
Thursday, that the men may be present. Further, that they may 
not be present moneyless, two at least of the leading firms (that of 
Messrs. G. B. Thorneycroft and Co., and the Chillington Com- 
pany, both of Wolverhampton,) put all their men on on Monday 
night to work on up to Friday morning, if even most of the iron 
they made should have to go into stock. On Wednesday there 
was a meeting in Wolverhampton between the mine agents and 
the colliery proprietors, upon the question of the new colliery 
rules, a subject which was doomnel a fortnight ago at Dudley. 
On that occasion it was proposed that the discussion should be 
adjourned for six months. 

The Home Secretary has no objection to the adjournment in re- 
ference to all the rules but the 20th, which has reference to locked 
lamps. Mr. Walpole requires that all lamps shall be locked. 
The agents have no objection to the rule, and it will, therefore, 
remain in operation ; and thus a question impending between the 
Government inspector of this district, a Messrs. Cochrane, 
which has given rise to a case, will not be prejudiced. 

The product which has made South Staffordshire famous was re- 

resented on the occasion of the visit of the Queen to Wolver- 

ampton yesterday. The first triumphal arch under which the 
royal party passed was one which aptly informed them of the 
staple product of the district. It was composed entirely of coal 
and pig iron, the decorations consisting principully of Davy 
lanterns and miner’s picks, with a few flags. The erection was not 
an unsightly one; on the contrary, the arch looked remarkably 
handsome. The coal of which it was built was from the Round 
Oak collieries of the Earl of Dudley, and was part of the famous 
ten-yard seam—the best coal in the district. The pig iron was 
from various works. The picks were so arranged as to form 
trophies, whilst the lanterns were placed in niches, making the 
whole remarkably characteristic of what it was intended to repre- 
sent, As an indication of the enthusiasm which is felt in the dis- 
trict, we may state that the miners in the different pits referred to 
are vieing with each other in endeavouring to obtain the largest 
block, and some of those received up to yesterday afternoon are 
said to weigh upwards of three tons. These larger blocks of coal 
were piled up in a gigantic pyramid, nearly 40ft. high. 

On her journey back to the station her Majesty ame under an 
arch representing the staple manufactures of Wolverhampton. 
The base was formed of gas tubes, resting on iron plates, and of 
different sizes. Next were arranged a number of bolts, axes, and 
a lot of locks and picks, forming the capitals to the pier. In other 
parts of.'the arch were arranged hoes, trays, coal boxes, finger- 
plates, and ranses, the bordering to the whole consisting of newly- 
manufactured ropes. What with flags, evergreens, and the like, 
the erection was very neat and appropriate, and reflected credit 
upon the gentleman who designed it, Mr. Veall, architect. The 
japan and tin-plate workers of Wolverhampton have also drawn 
up and sent to the senior member for the borough an address for 
presentation to her Majesty. 

There has been a slight improvement in the condition of the 
hardware trades of the West Midlands during the past week. A 
few orders on Spanish account have been distributed, and in Bir- 
mingham more is being done this week than last in most branches. 
In Wolverhampton considerable animation exists, consequent 
upon her Majesty’s visit. The town was to be illuminated on the 
occasion, and there was a very large demand for tubing of 
all sizes and descriptions — indeed the inquiry was of such 
an extent that Messrs. Russell, of Wednesbury, had to be 
communicated with, and they sent over a large number of 
men, together with an extensive supply of tubes. Messrs. 
Deffries, the decorative gas engineers, of London, have had 150 
men at workin the town, and the Birmingham manufacturers, 
like their brethren engaged in the same business in Wolverhamp- 
ton, have had their hands quite full. The lock trade continues 
quiet in all branches, and there is a great deal of unemployed 
labour at Willenhall. Mr. J. B. Fenby, of Birmingham, has just 

atented some improvements in the construction of locks and 
Cashes. The chain-makers at Dudley, Tipton, and West Bromwich 
are busy, but the anchor makers are not doing so much. For 
malleable casting there is a fair demand, and the ironfounders 
generally are doing a tolerably good business. 

A meeting of the shareholders in the Patent File Company was 
held in Birmingham on Tuesday, and the following report ef the 
directors was read and adopted:—‘‘ In comformity with the resolu- 
tions passed at the meeting of shareholders held on the 29th ult., 
a copy of the proceedings of that meeting was forwarded to each 
shareholder, with a request that they would state the amount of 
debentures for which they were willing to subscribe. A copy of 
the circular is annexed hereto. Advertisements were inserted in 
the Z'iimes and the local newspapers; and special circulars were 
addressed to solicitors and brokers, in the hope that capitalists 
unconnected with the company might be induced to become inves- 
tors in the debenture bonds. Applications, with a similar object, 
have also been made to financial companies, both in Birmingham 
and London. It was also considered advisable that your manager 
and secretary should proceed to Sheffield with a view of ascertain- 
ing whether the principal file manufacturers, either in their indi- 
vidual or associated capacity, would embrace the opportunity now 
afforded them of identifying themselves with an undertaking 
which has demonstrated the practicability of making files by machi- 
ne A letter from the secretary to the File Manufacturers’ As- 
sociation, in reference thereto, is appended. Your directors regret 
to report that these endeavours to raise the £30,000 required have 
been successful only to the extent of a little over £12,000, and 
although offers have been made to increase their amounts by a few 
of the shareholders, it is obviously hopeless to attempt to save the 
present company by further efforts in this direction. Under these 
circumstances, unless the required amount is subscribed by the 
shareholders present at the meeting, your directors will be re- 
luctantly compelled to ask your approval of a series of resolutions, 
having for their object the winding-up of the company, and the 
realisation of the assets, upon the most favourable terms possibie 
to the shareholders. 

** (Signed) ** BERNARD Gitptn, Chairman.” 


The following resolutions, all of which were passed, will show 
that the company is to be wound up :—‘“‘ That in the opinion of 
this meeting it is not practicable to raise sufficient additional 
capital, by means of loans, as proposed at an extraordinary general 


| pestis of i nee held Fo eye of October last.”—‘‘ That 
dy oem rin — at the company cannot, by reason of 

its liabilities, continue its business, it is Resirable roy wind up the 
same.”—“ That Mr. Henry hada an the manager, and Mr. H. 
Howell, the secretary, be approved of by this meeting as the 
official liquidators.”—-“* That this ting is of opinion that the 
liquidators shall be empowered to sell the property of the com- 
pany, either by tender or private contract, or in such other manner 
as they shall think fit; but if such sale be by tender or private 
contract it shall be with the sanction of the committee; and that 
until such sale the committee shall be empowered to carry on the 
business and apply all or such portion of the money as they shall re- 
ceivein payment of calls orforsalesin such manner as they think fit.” 
That a committee, consisting of twelve shareholders, of whom five 
shall be a quorum, be appointed, for the purpose of assisting the 
liquidators from time to time upon such matters as the liquidators 
may desire to consult them upon, and as may require the sanction 
of such committee. That the following gentlemen constitute such 
committee; --Messrs. B. Gilpin, J. N. Browne, C. 8S. Hawkes, 
W. Field, E. Boughton, T. Greenwood, G. Dawes, J. B. Payn, De 
Courcy Peel, Rk. Howson, W. Bolton, and N. Lea. That in the 
event of any vacancy occurring in q of resignation or 
death, such vacancy shall be filled by a resolution of the members 
of the committee for the time being. That the liquidators shall 
be instructed to submit to the committee on some day in each 
menth an account, showing the purchases and sales, and the busi- 
ness transacted ome the preceding month; and such committee 
shall have access to all the books of the company; and if not satis- 
fied with the conduct of the business, they shall call a general 
meeting of the shareholders.” 














WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent. ) 

THE IRON TRADE: The Home Demand: American Requirements 
Considerable : Purchases of Pig Iron: The Continental Markets 
—Tin Piates : Decline in Quotations—Tur STEAM AND House 
CoaL TRADE—LONDON AND Merturr Steam Coat Company— 
OupcasTLE IRON AND TiN Piate Company--THE LEWDLEY 
IRON WORKS—NEW SPELTER WORKS—TIN. PLATE ESTABLISHMENT 
AT PONTARDULAIS—INFRINGEMENTS OF COLLIERY RULES—THE 
ACCIDENT ON THE SouTH WALES RaILway. 


In the Welsh iron trade, the law of supply and demand continues 
to be steadily adhered to. There has been no change for the better 
since last report, and, as stated on a previous occasion, there is no 
prospect of any material improvement taking place before, at least, 
the January quarter. As a rule, the men at the mills and fur- 
naces are fairly employed, but if the home branch of the trade 
continues much longer in its present depressed state, many of the 
men will undoubtedly have to put up with less employment. The 
dull condition of the home market is beginning seriously to affect 
operations at some of the works, and makers have no heart to go on 
stocking, with the p t gloomy p ts before them, no hope of 
an early resumption of the usual activity, and quotations in such 
a low and unremunerative scale. It is true that during the past 
fortnight a few orders have been given out on home account, but 
in an extensive district like this they are ohly, as it were, a few 
grains of sand thrown into the sea, The long-pending strike in the 
north may now be said to be virtually over, and, co uently, 
many orders which otherwise would have come to Wales will go to 
makers in that quarter. Fortunately, at this important juncture, 
the American demand has been, and is still, tolerably good ; and, 
acting on the adage that while there is life there is hope, hoth 
masters and men indulge in the expectation that in the ensuing 
quarter the monetary condition of the country will be brought 
back to something like its normal state, and that confidence 
will be reinsta among the commercial industries of the 
land, so that home consumers of iron will be im a position 
to enter the market with freedom and have their requirements 
supplied. The fact that many of the most experienced and cautious 
buyers are quietly making purchases of pig iron, the delivery of 
which will extend into next year, is looked upon as a hopeful 
sign, and indicates a better prospect as to quotations. The export 
trade is characterised with » moderate amount of activity, and 
whilst a tolerably fair quantity has been cleared out for the 
Southern States of America direct, from 2,000 to 3,000 tons have 
been oer? for other foreign markets; and several veasels are 
being loaded with railway iron for American and other parts. 
Orders on Transatlantic account still come in steadily, a few 
having been placed again tnis week, and business with that quarter 
this season will doubtless come up to anticipations. The spring 
trade with the British provinces of North America bids fair to be 
tolerably good, and from the Russian, Italian, and French markets 
there is 1 hair inquiry. Pig iron is in slightly better request, but 
prices remain unaltered. 

For tin-plates there is but a moderate demand, and quotations 
have given way 1s. per box, but they are expected to come up 
again to the old standard at the commencement of the new year. 

Steam coal proprietors are busy, and the home and foreign 
demand is lively. House qualities are in improved request, and 
the approach of winter has caused an increase in the local con- 
sumption and coasting requirements. Prices are firmer. 

A commencement been made by the London and Merthyr 
Steam Coal Company, at their new works near Hirwain, and the 
out-put is shortly expected to be fully 200 tons per day from the 
2ft. 9in. vein, to which present operations are to be confined. 
It is, however, compu that when the works are thoroughly 
completed double that quantity will be realised. There was a large 
nuinber of ladies and gentlemen present to witness the first loaded 
coal wagons go over the “‘incline,” and considerable interest was 
evinced in the proceedings on account of the adoption of a plan, 
novel in the vicinity, whereby the railway aay oon are run up to the 

it’s mouth instead of being loaded at the bottom of the incline 
rom the colliery trains, thus securing iderable in the 
company’s plant, as well as great expedition in the work. The 
road is laid with all the accuracy an strength of a locomotive 
way; and the hauling machinery is of great power, as each truck, 
with its load, weighs more than 15 tons, and passes over gradients 
which are, a great part of the distance, in the proportion of 1 to 6. 

The new works of the Old Castle Iron and Tin-plate Compan 
(Limited) near Lianelly are so far approached completion, that it 
is expected that active operations will commence about the begin- 
ning of the new year. ere is a forge and two mills, and it is 
proposed to start with about 120 hands and two mills, —— 
when in full work there will be room enough for 300 hands. The 
works are under the management of Mr. David Davies. 

The Lewdley Iron Furnaces, which are situated in the Forest 
of Dean, have been for some time in the market. They were 
built some thirty years ago by Edward Protheroe. -» late 
M.P. for Bristol, their erection costing upwards of £10,000, and 
they were substantially built of Forest stone. For some years 
the furnaces were successfully carried oa * the above-named 
gentleman, under the management of Mr. Broad. They were 
afterwards blown out, and remained a number of rs closed. 
Subsequently Mr. Gibbons, of Staffordshire, became the purchaser. 
and afterwards sold the works to the Messrs. Goolds, who, on the 
15th inst., offered them for sale at Gloucester, when the only offer 
made was £3,000, by Mr. Riddiford, solicitor; the reserve eae | 
was £5,000, and the works were not sold. It is thought they wi 
be purchased by private contract. 

yee Shackleford, Ford, and Co., are erecting new spelter 
works on a very large scale on the Burrows, near Swansea, 
Judging from the preparations, and the extensive range of build- 
ings that is rapidly growing under the hands of the contractors, a 
very large trade will be carried on when the works are completed. 

Four tin-plate mills and forges are being erected at Pontardulais 











by Messrs. E. ton, Smith, and Co., which will employ 
Pence 300 inal 300. hasds. The new works will be under the 
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m ent of Mr. O. Williams, formerly manager of the Morfa 
Tin-plate Works, Llanelly, whose post is now filled by Mr. 
Tregoning. It is also contemplated starting new works in a short 
time at Llangennech, for the manufacture of tin-plates, Mr. 
Harris, one of the proprietors of the Techon Colliery and of the 
Carnarvon pit, being the proprietor. ' 

Two gross cases of an infringement of colliery rules have 
happened at the Glyn pits, whereby the safety of those working 
in the pits were greatly jeopardised. The delinquents in each 
case were brought before the Pontypool magistrates and fined the 
full penalty allowed by the rules of the colliery. The first case 
was that of a young man named Loveredge, who was charged with 
having obstructed the air current at a place where he was at 
work. Mr. Edwards prosecuted on behalf of the Ebbw Vale 
Company (Limited), Mr. Llewellin, the agent, stated that on the 
7th inst. he was in the Glyn pit, and on finding the ventilation 
not so strong as he expected it to_pe, he e an examination 
and found that an ‘opening made at the top, where defendant 
was working, had beén closed ‘up, which diverted the main 
current of air, and if he had not found it out it was impossible 
to tell what might have been the consequence ; defendant had 
violated the 27th rule, which stated that ‘‘no person shall injure 
any air-course, brattice, caution mark, door, stopping, nor put 
coals, rubbish, nor any other obstruction in any air course ; nor do 
any other act whereby the lives of the workmen or the security of 
the mine would be endangered.” The defendant was fined 40s., 
being the amount of penalty imposed by the rules. The second 
case was that of James Richards, who was charged with having, 
in the same pit, opened a safety lamp, and returned the same un- 
locked. Mr. A. Edwards, who appeared for the company, said he 
proceeded on the 29th rule, which begins thus: ‘‘ No workman 
shall attempt to unlock or open a safety-lamp,” &c. John Howells, 
who kept the lamp station, deposed that, on the 13th inst., he 
gave defendant a lamp, Jocked and in asafe condition; and William 
Davies deposed, that when defendant returned the —_ it was un- 
locked, and that defendant said his light went out, and he opened 
it with two sprigs, outside the fire-mark. Defendant said this was 
true, and he could not lock it again. The chairman said, the 
Bench would not be doing their duty if they imposed a less 
penalty than the rules enacted. It appeared strange to him that 
the amount of the penalty was sosmall, and that the matter was 
not left to the discretion of the magistrates. However, they must 
make the defendant take care of himself if he would not do so of 
his own free will, and they should inflict the full penalty of 40s. 

On Tuesday, Colonel Yolland, inspector of the Board of Trade, 
proceeded over the South Wales Union Railway, for the purpose 
of making his investigations and subsequent report relative to the 
recent accident on that line. 





SCOTLAND—ITS TRADE AND OPERATIONS. 
; (From our own Correspondent. ) 


Tur GLascow Pia IRON MARKET-—MANUFACTURED IRON—THE 
CoaL TRADE—MEETING OF THE PHILOSOPHICAL SocieTY—LEc- 
TURE IN GLASGOW ON THE ATLANTIC TELEGRAPH, BY SIR WIL- 
LIAM THOMPSON—RESIGNATION OF NortH British RAILway 
OFFICIALS— LAUNCHES DURING THE PAST WEEK ON THE CLYEE. 


IN pig iron there is little change to note since this day week; the 
business doing is on a very restricted scale. To-day (Wednesday) 
as sold at 54s, one month open. Quotations are as follow:—Pig 
iron, Mixed Nos. Warrants, 53s. 6d. to 53s. 74d.; No. 1, G.M.B., 
54s. 3d. to 54s. 6d.; No. 3, 53s. 9d. to 54s.; Gartsherrie, No. 1, 
66s.; Coltness, No. 1, 63s.; Glengarnock (at Ardrossan) No. 1, 61s. 

There is no change to report in the manufactured iron market. 
Specifications are in request, and most of the makers are not fully 
employed. Prices, rather in favour of buyers, are as follow:— 
Malleable, common bars, per ton, Govan, £8; Glaagow, £8;. Bloe- 
hairn, £8; Drumpeller, £7 10s. to £7 12s. 6d.; Dundyvan, £7'7s. 6d. 
to £7 10s.; Muirkirk, £7 7s, 6d. to £7 10s.; Monkland, £7 7s. 6d. to 
£7 10s.; Rochsolloch, £7 7s. 6d. to £7 10s.; angle iron, £7 17s. 6d. 
to £9; plates, ship, £8 17s. 6d. to £9 10s.; boiler, £9 10s. to 
£10 10s.; nail rod, Glasgow, £8 5s.; ditto, Monkland, £8 5s.; rails, 
£7 10s. to £7 15s.; railway chairs, £4 to £4 5s.; pipes, £5 to £6. 

In coals there has been a fair amount of business done during 
the past week for home use.and for shipping, at the following 
prices :—Coals, main and common hard for shipping, per ton of 
20cwt., laid down, 7s. 6d. to 8s. 6d. ; best splint, do., 9s. to 9s. 6d. ; 
Wishaw household, for shipping, 8s. 6d. to 9s. 6d. ; dross, laid 
down, 5s. 6d. to 8s. ; household, best quality, delivered, per wagon 
= 24 oe 10s. 6d. to 14s, ; second qualities per do., 10s. 6d. to 

2s. 6d. 

At the annual meeting of the Philosophical Society of Glasgow, 
held on Wednesday evening, for the election of office-bearers, the 
following were appointed, viz.:—Dr. Francis H. Thomson, presi- 
dent; James Bryce, LL.D., F.G.S., Professor Robert Grant, 
LL.D., F.R.S., vice-presidents; Rev. Hen W. Crosskey, 
librarian; Mr. John Mann, C.A., treasurer; Mr. William Keddie, 
secretary. Other members of council:—Professor W. T. Gairdner, 
M.D.; Mr. Edmund Hind, Mr. William Neilson, Mr. James King, 
Mr. Daniel Macnee, Mr. John Burnet; Professor Thomas Ander- 
son, M.D,, F.R.S.; Mr. Alexander Harvey, Professor W. J. 
Macquorn Rankine, LL.D., F.R.S.; Mr. John Ramsey of Kildal- 
ton, Sir William Thomson, LL.D., F.K.S.; Professor Allen 
Thomson, M.D., F.R.S. 

‘On the 27th inst. the first of a series of lectures, under the 
auspices of the Glasgow Atheneum, was delivered in the hall of 
the institution by Professor Sir William Thomson, of Glasgow 
University, his subject being “‘The Atlantic Telegraph.” The 
Dean of Guild occupied the chair, and briefly introduced 
the lecturer. Sir William Thomson then proceeded with his 
lecture, explaining, in the outset, that he would not attempt to 
give a history of the Atlantic telegraph, but would confine himself 
to some explanations regarding some of the most interesting 
physical circumstances connected with it. He went on to 
explain, in the first place, what, in the order of time, 
was last realised—-the working through an Atlantic telegraph 
when laid and in thorough good order. Premising that 
the ‘general principle of working through a long submarine 
cable was quite analogous to that of working through the shortest 
land line, although there were peculiar difficulties in connection 
with the submarine cable when it exceeded 1,000 miles which 
rendered the instrument used in ordinary land lines excessively 
tedious in communicating intelligence, the learned Professor went 
on to explain and illustrate, by means of models, the working of 
the needle instrument commonly used at railway stations, and 
also the system of telegraphy introduced by Morse. He next 
dwelt upon the mode of ‘working the mirror galvanometer, and in 
this connection acknowledged the valuable assistance which had 
been rendered by his fellow-citizen; Mr. White ; and went on to 
speak of the method of using the condenser introduced by Mr. 
Varley for the ee of increasing the rate of signalling. It had 
been found possible, he said, to transmit as many as from 13 to 
14 words per minute with perfect security, and when the 
operators were relieved from responsibility, and signalling on 
private matters between themselves, they had spoken as fast as 
18 or 19 words a minute through the present Atlantic cable. 
Responsible b messages were transmitted regularly at the 
rate of ten words a minute. No doubt the Atlantic cable might 
be used at a speed considerably greater than this, and he had no 
doubt that a higher ——< would yet be attained, because he 
believed the occasions for its use would multiply, so that the two 
cables would come to be overtaxed. In the meantime, however, 
the two cables could do more than the land lines on the other 
side, The lecturer next briefly stated the conditions which the 
line must fulfil in order to its proper working, and proceeded 
to explain, in an interesting manner, the electric tests used 
during,the manufacture and submergence, so as to ascertain the 








fulfilment of these conditions. From this he went on to describe 
the appliances used on board the Great Eastern when lifting the 
submerged cable, remarking, en passant, that he believed it would 
be fifty years before such an operation was again required for theAt- 
lanticcable. He knewof nothing which gave any probability of a want 
of permanency in the cable. On the contrary, he looked upon it 
as a surer property—as a property that would cost less in repairs, 
and that had oa chance of being found below zero some day than 
any railway property, or any house or ship property possessed by 
any person in this country. In conclusion, Sir Wm. Thomson 
graphically described three operations of grappling the cable: 
First, an occasion on which it was brought to the surface, seen for 
five minutes, and lost ; secondly, when a portion of it was lifted; 
and, thirdly, when a portion of it, that was continuous to 
Valentia, was lifted. 

It is stated that the North British Railway directors, at their last 
meeting, accepted the resignations of Mr. Rowbotham, the general 
manager of the company, and Mr. Lithgoe, the accountant. There 
are already numerous applicants for the situation of locomotive 
ps2 toys vacant by the resignation of Mr. Hurst, a few 
weeks ago. 

On the 23rd inst. Messrs. Wiiliam Denny and Brothers launched 
from their building yard, a very finely modelled iron screw 
steamship, of 1,284 tons, builder’s measurement, her dimensions 
being length, 255ft.; breadth, 32ft. ; depth to spar deck, 264ft. 
The usual ceremony of naming was performed by Mrs. Jn. Wm. 
Burns, of Blormhill. The Cairo will be fitted with direct-action 
surface condensation engines, of 200-horse power nominal, and is 
intended for the Eastern trade, for which her superior passenger 
accommodation, &c., are well suited. 

On the 26th inst.there was launched from the building yard of 
Messrs. R. Steele and Co., Gr k, a hand posite built 
ship, which was named ‘‘Titania” by Mr. William Steele. The 
Titania is of the following dimensions, viz :—length of keel and 
forerake, 199ft. ; breadth of beam, 36ft. ; and depth of hold, 21ft. 
Her registered tonnage is 878 tons, the builders’ measurement 
being 1,223 tons. She is classed A ] for 14 years. The Titania is 
owned by Messrs. Shaw, Lowther, and Maxton, of London, owners 
of the celebrated China clipper ships Ariel and Falcon, both of 
which were built by Messrs. Steele. The Titania has been built 
> pn the most scientific principles, in order to attain a high rate 
of speed. In fact, her hull presents the appearance of being a 
first-class pleasure yacht, rather than a merchant ship. Her 
model is an improvement, we believe, upon that of the celebrated 
ship Ariel, which arrived simultaneously with the a a 

r last. 





.Taeping off Deal, with the first season’s teas in Septem 


The Titania will be fitted with steel masts and yards, and will 
likewise have all the latest improvements added to rigging, &c. 
Her decks will be flush, while her bulwarks, &c., have been fitted 
in a manner which will permit her sailing qualifications being 
fully tested. She will be commanded by Capt. Robert Deas, and 
will be at once despatched from Greenock direct for Shangai, in 
order to be prepared to enter the race home from China next year. 
A large party of gentlemen were present at the launch ; amongst 
those were Sheriff Tenant, Messrs. Walter Grieve, Robert Shank- 
land, Capt. Hamilton, Messrs. McBride, Maxton, &c. &c. After the 
launch, *‘ Success to the Titania,” and other toasts were pledged. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our Correspondent.) 


LIVERPOOL: The Chamber of Commerce on Railways and Tele- 
graphs: River Approaches—TRaDE MATTERS AT LEEDS—LONDON 
AND NORTH-WESTERN RAILWAY—NORTH-EASTERN DISTRICT: 
The Cleveland Blast Furnaces: Tyne : Improvements —HALIFAX 
—RAILWAY WHISTLES AND SMOKE. 

THE Liverpool Chamber of Commerce has been discussing 
the subject of railway administration, which it. appears 
to hold in very little esteem indeed, in fact, in no esteem at all. 
Thus Mr. P. Rathbone said. from what had been witnessed during 
the last few months he did not think that any reliance whatever 
could be placed upon the frankness, candour, or truthfulness of 
railway directors. Resolutions embodying the views of the 
Chamber were adopted, and directed to be sent to the Board of 
Trade. The Chamber has also taken up the subject of telegraphic 
communication, with a view to the establishment of a telegraph 
station wherever there is a post-office. A uniform rate of 6d. for 
every telegram of twenty words is also suggested. 

The tedious question of the river approaches at Liverpool still 
“drags its slow length along.” The sub-committee of the Mersey 
Dock Board on new works have recently considered the question 
of improving the approaches to the landing stages, and yesterday 
week they brought forward a scheme, suggested by the engineer, 
Mr.. Lyster, for which it was proposed to deposit parliamentary 
notices, The scheme of Mr. Lyster involved an outlay of £172,000, 
which was made up as follows :—Filling up George’s basin, build- 
ing slipway and retaining walls, and po ing floating roadway, 
£66,890; floating platforms, £32,345; and altering and connecting 
the stages, £72,919. The special committee recommended the 
adoption of this plan, whereupon Mr. Langton, one of the members, 
moved, as an amendment, the confirmation of the proceedings, with 
the exception of the portion recommending plan No. 1 A (the plan 
involving the £172,000), and the substitution of the scheme of 1860, 
which involved an expenditure of £58,000 only. Mr. Langton’s 
amendment was lost, after a discussion, by the casting vote of the 
chairman. Mr. Turner, M.P. then insisted on the votes being 
taken upon the motion that the proceedings of the special com- 
mittee be not confirmed, and this motion was carried by a majority 
of one vote. 

As regards trade matters at Leeds, we may note the forges are 
slack and are nearly all on short time. The machine shops are 
also slack. The large engine builders continue fairly employed, 
but some of the smaller ones are on short time. 

We were among the first to announce that the London and 
North-Western Railway Company proposed constructing a line to 
Sheffield, a measure which we observe with regret, as it is just 
one of those proceedings which stir. up:the strife and competition 
which have worked such evils in the railway world. Jointly with 
the Midland Company, the London and North-Western directors 
intend to apply or power to construct a railway from Hudders- 
field to Hallifax, with a branch to the Lancashire and Yorkshire 
Railway at Elland; running powers over the joint line of the 
London and North-Western and Lancashire and Yorkshire Com- 
panies into Huddersfield, and the use of the joint station there ; 
also to raise additional capital. The London and North-Western 
and the Lancashire and Yorkshire jointly intend in the next 
session of Parliament to apply for power to purchase the under- 
taking of the Fleetwood, Preston, and West Riding Junction 
Railway Company, and to raise additional capital. 

With regard to topics in the north-eastern district, we may note 
that the number of furnaces in blast: in the Cleveland district, 
is 92, while there are 46 out of blast, of the latter, 11 belong to the 
Consett Iron Company (Limited). Thereare 11 furnaces building, 
of which 11 are nearlyready. The strike, which has long pre- 
vailed in the iron trade of the north, may be said to have termi- 
nated. This will be productive of great benefitto the Hartlepools, 
as the shipbuilders there have experienced great difficulty from 
the scanty of iron, and many hands have been compulsorily idle in 
consequence. The Middleton rolling mills resumed operations 
this week, but it is understood that there are not to be so many 
men employed as hitherto, as the proprietors contemplate exten- 
sive alterations. Yesterday week, Mr. H. W. J. Bolckow, laid the 
foundation stone of a new a for Middlesboro’ ; the entire 
cost of the Exchange, including land, is expected to be about 

30, As an illustration of the results of the improvements 
effected on the Tyne, we may state that the ship, Stamboul, left 
that river last week for Alexandria; she drew 2lft. water, 





and there was 8ft. sea on the bar, it being neap tide. Business has 
been rather more quiet of late at the Tyne Dock; several loco- 
motives and some railway plant have been eS, Loe 
for the East. It is expected at Middlesbro’ that the for 
forge pig iron will improve when it becomes known generally that 
the ironworkers have resumed operations, and that the masters 
are now in a position to take orders for manufactured iron. The 
foundries in the neighbourhood continue to be well employed, 
though orders for pipes, chairs, and other castings are taken at low 
prices. 

An important movement has just been commenced by several 
municipal corporations in Lancashire, Yorkshire, and Cheshire, 
the object of which is to introduce-a bill in the next session of 
Parliament to suppress, to a certain extent, the annoyance caused 
by the present long continuous and far too loud railway whistles. - 
It is intended also to compel railway companies to supply coke 
instead of the commonest coal to their engine drivers. 








PRICES CURRENT OF METALS. 
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CopPpER—British—cake andtile,; £ s.d. £38. d.|£ 8d £38 @ 
Per ton cecccccecerereee| 81 0 0... 86 0 0/104 O 0..116 6 O 
Best selected... scccee | 84 0 0., 89 0 0/107 0 0..119 0 0 
Sheet .cccccccce coscee | 86° 0 0.. 91 O 0/112 0 0.,1292 0 0 
Bottoms. .ccccccccceccceseee | 91° 0 0..'96" 9 0/116 0 0..126 0 0 
Australian, per ton........+. | 83 0,0,,.°89.0.0/107 0 0..112.0 0 
North American ....seeeeeee| 0:0 0.., 0.9 0/107 0. 0..110 0 0 
Spanish Cake ....seceeeeees | 78 0.0... 0.0 0/100 0 .0..102 0 0 
Slab. for prod. 96 percent. ..| 74 0 0.. 0 0 0| 0 00.. 0 00 
YELLOW METAL, per lb. ..222-| 0 0 7 0 0 8/ 0 0 9$ O 103 

TRON, Pig in Scotiand, ton 213 6 cash 218 9 cash. 
Bar, Welsh, in London 70 0.. 710 0] 715 0.00 0 
Wales 6 0 .0.. 6:5 0]-7'0;:0...7 6 0 
85 0. 8 7 6| 810 0. 00 0 
Rail, in Wales ...... 515 0. 60 0| 700.75 0 
Sheets, single in London 1010 0. 0 0 0/1015 0.. 004 
Hoops, first quality..... 910 0.. 0 0 0} 10 0 0.. 000 
Ni iuiescsemmencsescess| 6 6 6. | ¥ Ost. 2 oS 
Swedish ...cccccccsccccece| 1010 0.. 0 0 0] 11 5. 0.. 12 0 O 
LEAD, Pig, Foreign, per ton....| 19 10 0.. 19 15 0| 20 5 0., 2010 0 
English, W. B....cccccccoeee | 22:10 0.. 2215 0| 22 5 0... 0 0 0 
Other brands .....ccececeee | 20 5 0.. 2010 0) 21°0 0.. 2110 0 
Bheet, milled .eccccccceeeee | 21 0 0.. 21 5 0] 21.10 .0., 2115 0 
Shot, patent .... 24 00.. 0 0 0| 2310 0. 0 0 0 
Red or minium 22 0 0.. 0 0 0) 22 0 0..22 5 0 
White, dry.... 3l 0 0.. 82 0 0| 27 0 0.. 0 0 0 
ground in oil 30 0 0.. 32 0 0| 2610 0.,. 0 00 
Li p W.Bieoee 2415 0.. 25 0 0] 2415 0.. 25 0 O 
QUICKSILVER, per bot. 618 0.. 7 0 0| 718 6..°8 0 0 
SPELTER, Silesian, per to’ 2110 0., 2112 6) 22 0 0.,22 5 0 
English sheet ........ -| 28 0 0.. 0 0 0] 2619 0...27 0 0 
White zinc, powder........6.| 9 0 0.. 0 0 0| 00.6. 0 0 0 
STEEL, Swedish faggot ....00..|15 0 0.. 0 0 0/16 0 0.. 00 0 
Misssencbnecesessccoesesss | 0 © 6. 0-9' 01 ,16,.08, 20.8 9 9 
TIN, Banca, per Cwt ceccceceee| 4 1 :0.. 4 2 0| 417 0., 4:18 0 
Straits, fine—cash ..........| 4 019. 4 1 0] 416 0.. 41610 
Prompt 3 months ........| 0 0 0.. 0 0 0} 41710.. 418 0 
English blocks ...... 143 @. 68 0] 63 @. 0 0 8 
44 6.. 4.601 5 8 .0...0 0 © 
460... 48 0} 5-3 0. 0 0 0 
140.166.1546. 15 0 
110 0.. 112 6] 110 0. 111 0 
111 6.. 112 6] 110 6. 111 0 
117 6.. 118 6| 116 6. 117 0 





























1866..| 1865. | 1866. 1865, 
Per load— * £02 8)2 8 £ 8. |, Perload— 22e£tu0L£ndés 
sececeeeeeee 9 01010/11 013 0 || Yel. pine, per reduced C. 
Quebec, red pine .. 3 5 415| 3 5 415 || Canada, let quality 17 01910 16 1019 10 
yellow pine.. 215 310] 215 310) do... 12 O14 01210141 
St John’s N.B.,yel.. 0 0 0 0} © O O 0 || Archangel, yellow.12 013 013 0 0 
‘qQuebecsoak, white.. 5.10 6 0| 415 5 5 | St. Petersburg yel.. 10 10 11 19| 10 1012 6 
birch...... 310 410] 4 5 415|| Finland ....... 8 © 910) 8 61010 
+0 0 0 0] 0 0 O O|| Memel .......... 0 0 0010 015 0 
310 5 0] 310 5 0 || Gothenburg, yel... 9 010 10} 91011 0 
+810 6 O| 310 6 0} white 8 0 310) 810 9 0 
«» 2¥O0 310| 210 310 | Gefle, yellow...... 9 011 0 10 01110 
30 310/ 3:0 310 erhamn ...... 9 01010) 91011 10 
seeeee ++ 8 0 3 5] 3 5 4 10 || Christiania,perC. 
Swedish ..........118 2 3| 2 5 210)| 12f.by3 by 9> 18 022 0 18 023 0 
Masts, Queb rd.pine 6 0 8 0| 610 810\|| im.yellow .... | 
yl. pine 5 0 6 O| 5 O 6 O || Deckplank, Dw 0144140416 
rd, 0 0 0 0] 0 0 O O|| per 40f. Sin... 
Lathwood,Dantz.fm. 410 510] 510 7 10 || Staves, per standard M. 

St. Peter’s 610 710} 710 8 0 || Quebe pipe...... 80 085 0 75 230 0 
Deals, per C., 12ft. by 3ft. 9in. | puncheon 20 021 0 20 025 0 
Quebec, whtspruce 13 10 21 10/13 1919 © | Baltic crown } 180 0 200 01700 190 o 
StJohu.wht spruce 13 015 011231014 0 || pip? «see 





Durinc the eight months ending September Ist, one hundred 
and twenty-two vessels laden entirely with petroleum have cleared 
for foreign countries from the port of Philadelphia alone. For 
the year ending September 22, over 212,000,000 gallons were ex- 
ported from the United States, an increase of two-thirds over the 
exports of the preceding years. 


New Horet, Lime STREET STATION, LIVERPOOL.—The design 
for the new hotel, Lime-street station, Live 1, for the 
London and North-Western Railway Company, which has been 
accepted, has been prepared by Mr. A. Waterhouse, architect, 8, 
New Cavendish-street, W. The hotel is intended to be built 
externally of pressed red brick and Huddersfield stone. The 
whole of the building will be fireproof, the floors being supported 
by wrought-iron girders, filled in: with a concrete known as the 
‘Dennett Arch,” already illustrated in THE ENGINEER, which has 
been successfully used in many important buildings, including ‘the 
new Foreign Offices. The iron columns supporting the internal 
walls will be enclosed in a case of terra cotta. is, while 
affording in the coffee-room and other rooms on the ground-floor 
a valuable decorative feature, will ensure a perfect protection to 
the columns themselves in case of fire. Entering the building 
from Lime-street, to the right and left of the entrance vestibule, 
reached by a few descending steps, screened off from the vestibule, 
will be the hall porter’s day-room and sleeping-room. A flight of 
nine steps, 15ft. wide, will lead into the hall 33ft. by 30ft. 6in. 
The principal staircase will be opposite the main entrance, while 
underneath the staircase is the entrance from the station. Opening 
into the hall will be the inquiry-office and luggage-room, the 
latter easily accessible from either entrance, and through it lifts 
will pass to every floor of the building, including the basement, 
where there will be a large room for ‘‘left luggage.” The hotel 
bar, 17ft. by 9ft., also opens into the hall, and commands both 
the entrances. Behind it will be the bar parlour, 17ft. by 14ft., 
while descending from it will be a private staircase into the dis- 
pense wine cellar, with a wine lift passing through the hotel bar 
to give the manager an effective check upon the wine consumed. 
The hall is to be lit by the staircase windows. From the hall a 
corridor, 10ft. feet wide, lit by open arcades below the skylights 
over the mezzanine passage, will ontenl both ways. Turning to 
the left we successively reach the hydraulic ascending-room, 
transporting visitors to the upper floors, the smoking-room, 25ft. 
by 29ft., with a recess, 12ft. by 12ft. ; the dining-room, 39ft. by 
29ft., with a serving-room and dinner-lift at its back ; and the 
billiard-room, 25ft. by 18ft., lit from the top as well as the sides. 
This room is only intended for one table, as a large accommodation 
in this way is objected to by many managers ; it will be approached 
through a private lobby, which also leads to the ground-floor 
lavatories, water-closets, kc. Returning to the hall and taking 
the corridor to the right, we come, on,the one side to the reading- 
room of similar dimensions to the smoking-room, and the coffee- 
room, 63ft. 6in. by 29ft. Behind the coffee-room will be a serving- 
room, with hot plate and lift from the kitchen ; also a still-room 
and china pantry. On the other side of this corridor three — 
rooms, averaging 17ft. by 12ft. Gin., will be disposed. There wi 
be in all 154 bedrooms, 


Vc. 7, 1866. 
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LOCOMOTIVE BOILER TUBES. 

Wrovent 1Ron flue tubes are extensively used on some 
railway lines, though brass tubes may still be said to 
have a numerical preponderance in this country. A com- 
parison between the practical results obtained in England 
with the two kinds has not, within our knowledge, been 
formed and published. In Germany, however, the ma- 
nagement of the Hanoverian Railway have compiled and 
published a great number of results on this subject, which 
are worth some attention. Five, or rather six, different 
kinds of fire-tubes are now in use on the German lines ; 
ordinary brass tubes with a longitudinal soldered joint; 
drawn brass tubes; and welded iron tubes, with a copper piece 
for the fire-box tube-plate ; and solid iron tubes, directly 
fixed in the ordinary way into the fire-box tube plate; the 
two first being furnished with a copper piece at the fire-box 
end. Itappears that, although iron tubes have been compara- 
tively lately introduced, out of 1648°76 miles of German 
railway, 553°74 employ only brass tubes, but that iron 
tubes alone are employed on 695°74 miles, while both 
materials are used together on 399°25 miles. Speaking 

enerally, it would not appear that there is much more 
difficulty in tightening iron tubes than those of brass, as 
brass tubes with copper ends are still employed in 379°89 
miles, and only on 235°00 miles is it found necessary to pre- 
pare iron tubes in a similar way. All kinds are tightened 
in the same mode, being, contracted a little at the fire-box 
end, then driven tight into a smooth round hole, in the 
inner fire-box tube plate, hammered back and well caulked. 

With those entirely of iron, a ferule is seldom used; but 
ferules are found necessary to protect the tube when copper | 
ends are employed. It appears to be important with iron 
tubes, on which the deposit holds tighter than on brass, to | 
make the holes in the smoke-box plate rather larger, in 
order to draw the tubes out easier. On the Bavarain | 
Ostbahn, the iron tubes are screwed into the fire-box tube | 
plate; and excellent results have been obtained on the | 
Galician Carl-Ludwigsbahn, with tubes screwed into the 
fire-box plate by meaus of a fine conical thread. The 
edges are lapped round and caulked in the usual way, and | 
this method is stated to afford excellent results with coal | 
containing much sulphur. The Bavarian State Railway | 
now employ iron tubes with copper ends screwed into the | 
fire-box tube plate. The accompanying cut shows a longi- | 

| 





plate with irregular and corroded holes, would also influ- 
ence the results; and would again tend to show that a 
brass tube is better with boilers subject to much corrosion. 

It is sometimes remarked that copper or brass tubes 
ought to afford a better heating surface than those of iron, 
on account of the superior heat-conducting qualities of 
copper and brass; as copper is found to conduct heat three 
times better than iron. The mere fact, however, that the 
use of such a large amount of iron surface as that of the 
tubes of a locomotive, has such a slight, if any, effect on the 
evaporative power of the boiler, is sufficient to invalidate this 
objection. Indeed, the kind of material of a flue has but 
little or no influence on the amount of the heat conducted 
from the gaseous products of combustion to the water. 
Years ago Mr. J. R. Napier found only a difference of 
zpth or 3th in favour of copper boilers over iron boilers 
heatéd with the same gas-flame. Péclet found that all metals 
conducted about the same when their surfaces were dull. 
As stated by Professor Rankine, the effective evaporating 
result depends: 1, on the resistance of the first surface 
in contact with the flame to absorption of beat from 
the heated air and gases; 2, on “the resistance of the in- 
ternal particles of the metal to the conduction of heat; 
3, on the resistance of the second surface to giving off heat 
to the water;” and boiler incrustation has been found to 
conduct heat sixteen times less than iron. 
would be found that the amount of heat given off to the 
water depends very much more upon-the state of the 
boiler than upon its material—whether it was much in- 
crusted inside, and whether the flue tubes were kept free 
from soot. 





LITERATURE. 


On Skeleton Structures, especially in their Application to the Build- 
ing of Steel and Iron Bridges ; with Folding Plates and Diag- 
rams. By Otaus Henrict, Ph.D. London: Atchley and Co, 


Berore scientific literature had reached its present position, 
and when the aids to learning were few and far between, 
it was an axiom that it was impossible to accomplish a 
practical result by what was termed “doing it by the 
book.” In the present age, when every day, almost every 
hour, brings a fresh addition to the accumulated store of 
literary information, it may be truly asserted that some 
things can be “done by the book.” In this latter cate- 
gory, whether to include bridge-building or not we leave 
to others to determine, but we are convinced, notwith- 


Practically, it | 











tudinal section of a contracted iron fire-tube as used on the 
(late) Royal Hanoverian State Railway. At the fire-box | 
end, the 1Zin. diameter tube, in. thick, is contracted to 
14in. diameter, and with an allowance of ;7,in., it is driven | 
tightly into the fire-box tube plate. This protruding ,7,in. | 
long portion is hammered back, and the tube spread out | 
tight with a mandril. At the smoke-box end the tube is | 
expanded by jin. or from 17in. to 2ia. diameter, and with | 
an allowance of lin., which is then hammered back and | 
the joint made as usual with a tapered mandril. This last | 
operation takes place at both ends simultaneously, and 
special ferules are not used. The Austrian State Railway | 
Company, instead of employing copper ends soldered to | 
the brass tubes, have obtained a good result by soldering a | 
thin copper ring on the outside of the brass tubes. | 

As regards the durations of iron tubes, on the Royal | 
Saxon Western Railway some have lasted over nearly-| 
100,000 miles; and on the Hanoverian Railway others of | 
the same material have lasted about half that length with- | 
out being ee spr | used up. On the Royal Saxon | 
Eastern Railway, and on other German lines, iron tubes | 
have been found to last from three to four years in con- 
stant use; and leakages while running have very seldom |. 
occurred. On the other hand, on the Rhine Railway, they 
found that iron tubes could not, with bad feed-water, be 
kept as tight as brass tubes; the latter remained tighter 
from being less liable to rust under these circumstances. 

Iron tubes are thus evidently in very extensive use on 
the German lines, being found very advantageous and 
economical in many places. The use of iron for the pur- 
pose is evidently more economical in first cost; but, in a 
comparison of the relative cost of iron and brass tubes, it 
has to be remembered that, when drawn out, an iron tube 
is worthless, while a brass one is worth its remaining 
weight of old metal. Iron tubes would seem to be less 
subject to split longitudinally, and thus leak; , and 
the advantage of doing away with the contracting influence 
on the fire-way of the ferule is alsoa great gain. By the 
employment of iron for the tubes, or the same metal as | 
the shell, and, therefore, expanding and contracting in the 
same ~~ under heat, the different parts of the structure 
must be held better together. 

The objection that iron tubes are fixed and caulked with 
less care than copper and brass tubes, on account of having 
less malleability, must vary in validity with the quality 
of the iron. Mild Bessemer steel ought to make an ex- 
cellent tube. Whether an iron tube had been fixed in a 
new tube plate with a round mouth hole, or in’an old tube 





| standing the truth of the theoretical principles laid down 
|in the volume before us, that practical bridge-building 
| could not be carried out in accordance. with those princi- 
ples. “The principle of “skeleton structures” consists in 
their being composed of elementary bars connected at their 
extremities by round bolts, and the author claims for this 
system several advantages which, in fact, are common to all 
openwork girders. We have frequently on previous occa- 
sions expressed our opinion upon, and given our reasons 
for, objecting: to the connection of the flanges and webs of 
girder by piis or bolts, and shall therefore not recapitu- 
late our statements on the subject. It may be remarked, 
however, that those objections apply with great force in 
this instance, since not only the junction of the web and 


| flanges in the “skeleton structures” is to be effected by 


the means of bolts, but the different portions of the 
flanges are to be attached by the same method. In the 


, chapter on “ Rigidity of Skeleton Structures,” it is stated 


that the introduction of a second diagonal in a four-sided 
figure is entirely superfluous, and is not only a waste of 
material, but unless it is of the exact length required it 
brings an injurious strain upon the other bars in its 
vicinity. The statement must be received with caution, as 
it depends altogether upon the manner in which the 
load is distributed and transmitted to the supports 
whether this superfluous bar may not be really 
an absolute necessity. Many faulty girders have been 
designed which are unsuitable for the load they have to 
carry, owing to a misconception on this point. Respecting 
the necessity that the second diagonal should be precisely the 
length of its fellow, we see no reason for supposing that one 


bar should be inaccurate in its proportion any more than 


another. The author remarks, “If we introduce, for 
“example, in a rectangular figure, one diagonal which 
“is rather shorter than it ought to be, the figure will only 
“assume a slightly different shape, but will not alter the 
“strain in any of the is we cannot accept as 
accurate: if the shape of a figure be altered, and conse- 
quently the angles of the relations of the different members 
to one another, the strains upon them must be altered also. 
Surely we are not to understand that if we load a trian- 
gular system of bars the strains upon each bar are inde- 
pendent of their inclinations to one another. 

In the same chapter it is theoretically calculated that if 
a diagonal bar 10ft. in length be ;';in. too long or too short 
it will entail an additional strain upon itself and the dia- 
gonal crossing it of nearly 3} tons per square inch of sec- 
tion, and it is mentioned that “this additional material 
“can be saved if no superfluous bars were used in the con- 
“struction.” Judging from the latter remark it seems as if 
the author imagines that English engineers actually put 
nearly twice as much metal as necessary in the bars lady 
to provide for the chance of their being too short or too 
long. As we can ensure the lengths of bars to an accu- 
racy of the hundredth part of an inch we can afford to 
dispense with calculations of this description. The chap- 
ter relating to the p apeey: to be adopted with respect 
to the bolts is one of the best in the book, and the results 
are clearly explained; although, in admitting that, accord- 
ing to the theory of the principle, there ought to be “no 
“wearing of either Dolts or holes,” the author virtually 
allows the imperfection of his structures, by admitting 
that wear is unavoidable in all cases where the connections 
are made with round pins. The calculation of the strains 
are founded upon Hooke’s law, “sic tensio ut vis.” In 
pages 22 and 23 we think a very unnecessary circumlocu- 
tion occurs, and much space is w in proving 
what every tyro in yo omen ve J knows, viz., that in any 
right angle triangle either side is equal to the hypothenuse 
multiplied by the sine of the opposite, or cosine of the ad- 


jacent angle. The investigations of the strains upon the 
bars in Fig. 11 are simple and effective, but they can only be 
regarded in the light of a particular example. Thus it is 
assumed that the length of one upright bar is three-fourths 
that of another, but it might equally have been assumed 
that it was any fractional part of it. It would have been 
preferable to have solved the problem in a general manner 
tirst, and then applied the formula so obtained to any par- 
ticular case at will. The question of the strains depend- 
ing upon the “displacing of the parts of connection” 
caused by the deflection of the girder is completely hy 

thetical; for, although a supposititious deflection of a Fr 
may be calculated @ priori, yet its actual value cannot be 
obtained until the girder is erected and tested for the pur- 
pose; it is, therefore, purely an assumption to base any 
calculations upon a datum so uncertain, The subject of the 
effect of temperature in ‘causing additional strain upon 
the structure is next elucida’ and is well worthy of 
perusal by those who consider that it is an element to be 
included in the calculations for the strength of bridges. 
We do not ourselves attach much importance to it, although 
we willingly concede, that, in a work of a character so 
theoretical as the one before us, it was only correct to intro- 
duce the subject, more especially as for the peculiar class 
of bridge advocated by the author, which is something be- 
tween a suspension and a hanging bridge, it produces an 
| appreciable effect.. In bridges of the class proposed by 
| Mr. Henrici the effect of an alteration of temperature of 





100 deg. Fah. in a span of 400ft. only would. be to create 
| a difference of more than a foot in the extreme vertical 
| positions of the central portions. On the other hand, in a 

girder bridge proper, the effect of an alteration of tempe- 
| rature is simply to lengthen or shorten it’; it: produces no 

effect. whatever upon the amount of its deflection or the 
| relative vertical positions of the roadway. It is certainly 
to be regretted that more information is not available re- 
specting the results of the testing of bridges, but the fol- 
lowing passage is not quite correct: “Such trials in which 
“the oscillation and deflection are exactly observed, are, I 
“am convinced, made only in very few bridges.” The 
truth is, that all iron railway bridges are very severely aud 
rigorously tested by the Government inspectors, but the 
results are not communicated to the public, so as to be 
available as guides and data. It is not that the trials are 
not made, but that the results are not to be got at with that 
facility which ought to be afforded. In Mr. Humber's work 
the results of the experimental tests made upon the important 
bridges described in its pages, are all given so that there 
is undoubtedly some information to be obtained on this 
subject by those who will take the trouble to search for it. 
Granted, however, that we ‘were in possession of the most 
minute details connected with the deflection and testing of 
a railway bridge, they could not be accepted as universally 
applicable, and it would be altogether an erroneous conclu- 
sion to base the calculations for anofier structure upon the 
data so obtained, A slight differéice in span or depth, 
the contingencies of workmanship, and other*circumstances, 
would entirely falsify the conditions assumed. 

In some time past many descriptions of bridges have 
been put before the profession, all belonging to what may be 
termed thecantilever class, and it is asserted by the patentees 
that it is more advantageous to construct a bridge consist- 
ing of two cantilevers united at the centre, and deriving 
their support and that of the load they carry altogether 
from the nearest pier or abutment, than to build it upon 
the girder or beam principle. In the chapter on “ Suspended 
Beams,” the cantilever principle is advocated, and the some- 
what extravagant spans of 700 and 1,000 feet theoretically 
demonstrated to be easily attained. That a railway bridge 
of the same span as the Britannia Bridge could now 
built with less material no one will deny, but we are disin- 
clined to believe in the possibility of replacing it by a 
“skeleton bridge” weighing only 1,368 tons per running 
foot, when the weight of the original structure is 3,043 tons 
per same unit of length. The Boyne Viaduct, the best 
example existing of a pure lattice bridge, and the Crumlin 
Viaduct, are selected as instances for exhibiting the superi- 
ority of the “skeleton structures,” which in the author’s 
opinion could have been employed in their stead with far 
greater economy. ‘The practical fallacy which Mr. Henric 
falls into lies in supposing that because a system of bars 
fulfils the conditions of rigidity or absence of motion, 
with respect to its points of connection in one plane, it is 
therefore suitable to resist motion in other directions. It 
by no means follows that because the elevation of a bridge 
in a drawing can be demonstrated to be immovable with 
regard to the points of attachment of its various parts, that 
it is fit for the purposes of a railway bridge. What is 
required in such a structure is not rigidity in one plane 
but rigidity in ey plane. On the introduction of open- 
work girders the objection raised against their adoption 
was that they would not be stiff enough, but it was not 
intended to allege that the lattice bars would turn about 
their points of connection with their flanges; in fact, where 
the connection was made by rivets this would be impossible. 
The objections related to the stiffness of the whole struc- 
ture; and they have proved to be unfounded, but it cannot 
be said that they will prove equall undless in the case 
of “skeleton structures,” to ref they apply with much 
greater force. 

Notwithstanding the opinion we have expressed 
respecting the inapplicability of the proposed system 
of bridge construction to railway — the contents of 
Mr. Henrici’s volume can be read with interest and advan- 
tage, as the theory is sound, and some of the investigations 
contained therein are equally applicable to | other 
principle of construction as well as that adopted by the 
author. Although practical engineers may probably con- 
sider the volume rather too theoretical in its character, yet 
it must not be forgotten that when an engineer knows how 
to modify in practice the results of theory he may read and 
study any theory to advan The getting up of the 
book is excellent, and the publishers deserve all credit for 
the manner in which they have turned out the volume, not 
merely so far as the text is concerned, but also with respect 
to the plates, which are superior to many that we have seen 








attached to works of a similar character. 
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EARLY HISTORY OF THE RAILWAY LOCO- | 
MOTIVE. 

STEVINS, MACKWORTH, NEWTON, DARWIN, EDGEWORTH. | 
By Samuen Sites, Author of “Lives of the Engineers,” &c. 


As there were reformers before the reformation, ‘so there 
were railway men before railways. Numerous pioneers 
were at work preparing the way and laying their founda- 
tions in public opinion, long before they became esta- 
blished as practicable highways for men and merchandise. 
Many have been hailed as the “father of railways,” but the 
title, in truth, belongs to no single person. Railways have 
not only had many fathers, but grandfathers, and even 
greatgrandfathers. Their paternity is, indeed, of so ancient | 
and venerable a character, that it cannot be stated with | 
any degree of precision when the first railway was made. | 

The Romans employed stone block-ways or tramways for 
the purpose of diminishing friction between the wheels of 
their vehicles and the road. [Illustrations of these tram- | 
ways are to be seen in the recently excavated streets of , 
Pompeii, which still bear the marks of the Roman chariot 
wheels, like the stone track for the heavy vehicles on our 
modern London Bridge. It was an expedient to diminish | 

| 





friction, and the first step towards a railroad. In the 
middle ages roads were, for the most part, allowed to fall 
into decay, and it was not until a comparatively recent 
period that the schoolmistress Necessity compelled attention 
to the improvement of the means of internal communica- | 
tion. The railway proper doubtless originated in the coal | 
districts of the North and of Wales. The colliery owners, | 
like the ancient Romans, sought to lessen friction between | 
the wheels of their vehicles and the road; and they laid | 
down timber rails, along which the laden wagons with | 
flanged wheels were hauled to the shipping places by | 
horse power. One improvement led to another. The | 
wooden rails were tipped with iron along ‘their upper edge; 
then cast iron rails were used; and next rails of wrought 
iron; but still the haulage was by horse power. 

Many expedients were suggested with a view of getting | 
rid of the horse. Along the common roads of the country | 
the poor horses were “ tearing their hearts out” in dragging | 
cumbersome vehicles behind them; and transport of all kinds | 
was slow, dear, and in all respects unsatisfactory. Numerous | 
schemers appeared from time to time, who projected plans | 
for getting rid of horse haulage; some wise, some foolish, | 
but all had their value. Even the foolish schemes had , 
their uses, for they led to discussion and experiment; and | 
out of discussion and experiment at length came practice. | 
Great is the debt which we owe to schemers in all times— | 
to the men who have had the courage to venture out of 
the old ruts and dare the untried and unknown. Though | 
their efforts in many cases failed, and apparently led to no | 
practicable results, they made the way all the easier for | 
those who came after them. 

The power of wind was one of the favourite powers | 
devised by the early schemers for the haulage of carriages. 
It was cheap, though by no means regular. It impelled 
ships by sea; why should it not impel carriages by 
land? The first sailing coach was invented by one Simon 
Stevinius, or Stevins, a Fleming, towards the end of the 
sixteenth century. Pierre Gassendi gives an account of 
its performance as follows :—“ Purposing to visit Grotius,” 
says he, “Peireskius went to Scheveling, that he might 
satisfy himself of the carriage and swiftness of a coach a 
few years before-invented, and made up with that artifice 
that, with expanded sails, it would fly upon the shore as a 
ship upon the sea. He had formerly heard that Count | 
Maurice, a little after his victory at Nieuport [1600], had 
put himself thereinto, together with Francis Mendoza, his 
prisoner, on purpose to make trial thereof, and that, within 
two hours, they arrived at Putten, which is distant from 
Scheveling fourteen leagues, or two and forty miles. He 
had, therefore, a mind to make the experiment himself, 
and he would often tell us with what admiration he was 
seized, when he was carried with a quick wind and yet 
perceived it not, the coach’s motion being equally quick.” 
A curious account of this early project is to be found in 
the British Museum, under the name Stevin, 1652. 

The sailing coach, however, was no better than a curious 
toy. The wind could not be depended upon for locomo- 
tion. The coach could not tack as the ship did. Some- 
times the wind did not blow at all, and sometimes it blew 
a hurricane. The sailing coach was, therefore, abandoned 
as impracticable, and speedily dropped out of sight. 

But strange to say, the same expedient was revived in | 
Wales about a century later, when Sir Humphrey Mack- 
worth hoisted sails upon his coal wagons, for the purpose 
of driving them along the tramway to the shipping place. 
Waller, in his “Essay on Mines,” gubtiched in 1698, 
commends the sailing wagons, with which, “when any | 
wind is stirring (which is seldom wanting near the sez ), 
one man and a small sail do the work of twenty horses.” | 
It does not, however, appear that any other coal-owner | 
had the courage to follow Sir Humphrey’s example, and 
the sailing carriage was forgotten until, after the lapse of | 





took out a patent for it ; but, for obvious reasons, it never 
came into use. 

The employment of steam power as a means of locomo- 
tion was the subject: of much curious speculation long | 
before any practical attempt was made to it into 
effect. The merit of promulgating ‘the first idea with , 
reference to it probably belongs to no other than the great | 
Sir Isaac Newton. In his “Explanation of the Newtonian | 
Philosophy,” written in 1680, he figured a spherical ; 

nerator, supported on wheels, and provided with a 


‘or a passenger in front, and a long jet-pipe behind, and |) 


stated that “the whole isto be mounted on little wheels, | 
or,jet pipe, be opeyed, the vapour will rush out violently 


~@h6 way, and the wheels and the ball at the same time 
bewill: be’ carried the contrary way.” This, it will be cb- | 
oMerved;was but a middification of the original steam engine, | 


or colipile of Hero of Alexandria, It is not known 
that Sip Isaac’ Newton ever made any experiment of his 
method of locomotion, or did more than merely 


throw out the idea for other minds to work upon. 


The idea of employing steam as a locomotive power was 
revived from time to time, and formed the subject of much 
curious speculation. About the middle of last century we 
find Benjamin Franklin, then mt in London for the 
United Provinces of America, Matthew Boulton of Bir- 
mingham, and Erasmus Darwin of Lichfield, engaged in a 
correspondencerelative tosteamas amotive power. Boulton 
amy made a model of a fire e ~ which ke sent to London 

or Franklin’s inspection; and though the original purpose 
for which the ae had been pr was the tom 
of water, it was believed to be practicable to employ it also 
as a means of locomotion. Franklin was too much occu- 
pied at the time by grave political questions to pursue the 
subject, but the sanguine and speculative mind of Erasmus 
Darwin was inflamed by the idea of a “ fiery chariot,” and 
he pressed his friend Boulton to prosecute the contrivance 
of the necessary steam machine. ' 

Erasmus Darwin was in many respects a remarkable 
man. In his own neighbourhood he was highly esteemed 
as a physician, and by the most intelligent readers of his 
day he was greatly prized as a poet. Horace Walpole said 
of his “ Botanic Garden” that it was “the most delicious 
poem upon earth,” and he declared that he “could read it 
over and over again for ever.” The doctor was accustomed 
to write his poems with a pencil on little scraps of paper 
while riding about amongst his patients in his “sulky.” 
The vehicle, which was worn and bespattered outside, 
had room within it for the doctor and his appur- 
tenances only. On one side of him was a_ pile 


| of books reaching from the floor to nearly the front | 


window of the carriage, while on the other was a 
hamper containing fruit and sweetmeats, with a store of 
cream and sugar, with which the occupant of the carriage 
regaled himself during his journey. Lashed on to the 
lace usually appropriated to the “ boot” was a large pail 
or watering the horses, together with a bag of oats and a 
bundle of hay. Such was the equipage of a fashionable 
country physician of the last century. Dr. Darwin was a 
man of large and massive person, bearing a rather striking 
resemblance to his distinguished townsman, Dr. Johnson, 
in manner, deportment, and force of character. He was 
full of anecdote, and his conversation was most original 
and entertaining. He was a very out-spoken man, vehe- 
mently enunciating theories which some thought original 
and others dangerous. As he drove through the country 
in his “sulky,” his mind teemed with speculation on all 
subjects, from zoonomy, botany, and physiclogy, to physics, 
zsthetics, and mental philosophy. Though his specula- 
tions were not always sound, they were clever and inge- 
nious, and, at all events, they had the effect of setting 
other minds a-thinking and speculating on -science and 
methods for its advancement. From his “Loves of the 
Plants” —afterwards socleverly parodied by George Canning 
in his “Loves of the Trian Tes” —— it would appear that 
the doctor even pone cw a theory of managing the 
winds by a little philosophic artifice. His scheme of a 
steam locomotive was of a more practical character. 
This idea, like so many others, first occurred to him in 
his “sulky.” 

“As I was riding home yesterday,” he wrote to his friend 
Boulton in the year 1765, “I idered the sch of the fiery 
chariot, and the longer I contemplated this favourite idea, the 
more practicable it appeared tome. I shall lay my thoughts before 
you, crude and undigested as they appeared to me, telling you as 
well what I thought would not do, as what would do; as by those 
hints you may be led into various trains of thinking upon this 
subject, and by that means (if any hints can assist your genius, 
which, without hints, is above all others I am acquainted with) 
be more likely to improve or disapprove. And as I am quite mad 
of this scheme, I beg you will not mention it or show this paper to 
Wyat or anybody. 





‘* These things are required :—Ist, a rotary motion; 2nd, easily | 
altering its direction to any other direction; 3rd, to be accelerated, | 


retarded, destroyed, revived instantly und easily; 4th, the bulk, 


| the weight, and expense of the machine to be as small as possible in | 


proportion to its use.” . 

He then goes on to throw out various suggestions as to 
the form and arrangement of the machine, the number of 
wheels on which it is to run, and the mode of applying the 
power. ‘The text of this letter is illustrated by rough 
diagrams, showing a vehicle mounted on three wheels, the 
foremost or guiding wheel being under the control of the 
driver; but ina subsequent passage he says, “1 think four 
wheels will be better.” 

‘*Let there be two cylinders,” he proceeds. ‘‘ Suppose one 


| piston up and the vacuum made under it by the jet d’eau froid. 


That piston cannot yet descend because the cock is not yet opened 
which admits the steam into its antagonist cylinder. Hence the 
two pistons are in equilibrio, being either of them pressed by the 
atmosphere. Then, I say, if the cock which admits the steam into 


| the antagonist cylinder be opened gradually and not with a jerk, 


that the first mentioned [piston in the] cylinder will descend 
gradually and not less forcibly. Hence, by the management of the 
steam cocks the motion may be accelerated, retarded, destroyed, 
revived instantly and easily, And if this answers in practice as it 
does in theory, the machine cannot fail of success! Eureka! 
**The cocks of the cold water may be moved by the great work, 
but the steam cocks must be managed by the hand of the charioteer, 
who also directs the rudder wheel. [Then follow his rough 


diagrams.] The central wheel ought to have been under the , 


rollers, so as it may be out of the way of the boiler.” 


After explaining himself he goes on to say:— 

‘*Tf you could learn the expense of coals to a common fire- 
engine and the weight of water it draws, some certain estimate 
may be made if such a scheme as this would answer. don’t 


| show Wyat this scheme, for if you think it feasible and will send 


me a eaique upon it, I will certainly, if I eam get somebody to 
bear half the expense with me, endeayour to buiki a fiery chariot, 
and if it answers, get a patent. If you choose to be partner with 
me in the po and expense and trouble, let me know, as I am 
determined to execute it if you approve of it. 

v4 Please to remember the pales of the contmon fire-engines, 
and sayin what manner the piston is s0 madé as to keep out the 
air in its motion. By what way is the jet d’cau frotd let out of the 
cylinder? How full of water is the boiler? How is it: supplied, 


| and what is the quantity of its waste of water ?” 


It. will be:gbserved from these:remarks that the doetor’s 


notions ‘were of the crudest sort, .and,,as,he obviously con- | 
templated but.a modification of the Neweomen engine, then | 


chiefly employed in pumping water from mines, the action 
of which was.slow, c , and expensive, the steam being 
condensed by injection of cold-water, it is clear that even 
though Boulton: had. taken -up and prosecuted Darwin’s 











idea, which he did not, it could not have issued in a prac- 
ticable or economical working locomotive. 

_ But although Darwin himself—his time engrossed b 
his ee medical practice—proceeded no further wit 
his scheme of a “fiery chariot,” he succeeded in inflaming 
the mind of his young friend, Richard Lovell Edgeworth, 
who had settled for a time in his neighbourhood, and in- 
duced him to direct his attention to the introduction of im- 
ag 3 means of locomotion by steam. In a letter written 

y Dr. Small to Watt, in 1768, we find him describing 
Edgeworth as “a gentleman of fortune, young, mechanical, 
and indefatigable, who has taken a resolution to move land 
and water carriages by steam, and has made considerable 
progress in the short space of time that he has devoted to 
the study.” One of the first fruits of Edgeworth’s investi- 
| gations was his paper on railroads, which he read before 
| the Society of Arts in 1768, and for which he was awarded 
| the society’s gold medal. He there proposed that four 
| iron railroads be laid down on one of the t roads out 

of London, two for carts and wagons and two for light 
| carriages and stage coaches, The post chaises and gentle- 
men’s carriages might, he thought, be made to go at eight 
miles an hour, the stage coaches at six miles an hour, 
drawn by a single horse ; and he urged that such a method 
of transport would be attended with great economy of 
power, and consequent cheapness. Many years later, in 
1802, he published his views on the same subject in a 
more matured form. By that time Watt’s steam-engine 
had come into general use, and he suggested that small 
stationary engines should be fixed along the proposed rail- 
road, and made, by means of circulating chains, to draw 
the carriages along with a great diminution of horse labour 
and expense. It is creditable to Mr. Edgeworth’s fore- 
thought that both the methods proposed by ‘him have since 
been adopted. Horse traction of carriages om railways is 
now in general use in the towns of the United States; and 
omnibuses on the same principle regularly ply between 
the Place de la Concorde at Paris and St. Cloud, both 
being found highly convenient for the public and profit- 
able to the proprietors. The system of working railways 
by fixed engines was also regularly employed on some lines 
in the infancy of the railway system, though it has since 
fallen into disuse, in consequence of the increased power 
given to the modern locomotive, which enables it to sur- 
| mount gradients formerly regarded as impracticable. 

Besides his speculations on railways worked by horse 
and steam power, Mr. Edgeworth—unconscious of the 
early experiments of Stevins and Mackworth—made many 
attempts to apply the power of the wind for the same 
purpose. It is stated in his “ Memoirs” that he devoted 
himself to locomotive traction by various methods for a 
period of about forty years, during which he made above 
a hundred working models, in a great variety of forms ; 
and though none of his schemes were attended with prac- 
tical success, he adds that he gained far more in amuse- 
ment than he lost by his unsuccessful labour. “The only 
mortification that affected me,” he says, “was my dis- 
covery, many years after I had taken out my patent |for 
the sailing carriage], that the rudiments of my whole 
scheme were mentioned in an obscure memoir of the 
French Academy.” 

The sailing wagon scheme, as revived by Mr. Edgeworth, 
was doubtless of a highly ingenious character, though it 
was not practicable. One of his expedients was a portable 
railway, of a kind somewhat similar to that since revived 
by Mr. Boydell. Many experiments were tried with the 
new wagons on Hare Hatch Common; but they were 
attended with so much danger when the wind blew strong 
—the vehicles seeming to fly rather than’ roll along the 
ay oo further experiments were abandoned, and 

r. Edgeworth himself at length. came to the conclusion 
that a power so uncertain as that of the wind could never 
be relied on for the safe conduct of ordinary traffic! His 
thoughts finally settled upon steam as the only practicable 
power for this purpose; but though his enthusiasm in the 
cause of improved transit of persons and of goods re- 
mained unabated, he was now too far advanced in life to 
' prosecute his investigations in that direction. When an 

old * of seventy he wrote to James Watt (7th August, 

1813):— 

“*T have always thought that steam would become the universal 
lord, and that we should in time scorn post-horses. An iron rail- 
road would be a cheaper thing than a road on the common con- 
struction.” 

Four years later he died, and left the problem which he 
had nearly all his life been trying ineffectually to solve, to 
be worked out by younger men. 

| Dr. Darwin had long before preceded him into the 
silent land. Down to his death in 1802, Edgeworth had 
kept up a continuous correspondence with him on his 
favourite topic; but it does not appear that Darwin ever 
revived his project of the “fiery chariot.” He was satis- 
fied to prophesy its eventual success in the lines which are 
perhaps more generally known than any he has written— 
for, though Horace Walpole declared that he could “read 
the Botanie Garden over and over again for ever,” the 
pestry. of Darwin is now almost entirely forgotten. The 
ollowing was his prophecy, published in 1791, before any 
practicable locomotive or steamboat had been invented :— 
** Soon shall thy arm, unconquered steam, afar 
Drag the slow barge, or drive the rapid car; 
Or on wide-waving wings expanded 
The flying chariot through fields of air. 
Fair growateiaieginat, Rewind from above, 
Shall wave their flutt’ring kerchiefs as they move: 
Or warrior bands alarm the gaping crowd, 

_. And armies shrink neath the shadowy cloud.” 

The Prophecy ray cay in,tl tial tyes lines of ‘the 
passage certain n amply Hed ;--but the triumph 
of the steam abies kaxapt te comet oe tuonmyolg 
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Tue following particulars respecting ;the, ¢ompetitive 
examination of. candidates for junior appointments in the 
| ca, aera éstablishment of the Department of Public Works 
| in India, to be held at the India-offices in London, in July, 
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| subject :-— ee | 
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their twenty-fourth birthday (in F vane of which a satisfacto 
certificate must be produced), and they must have complied wi 
one or other of the three following conditions:— : 

1. They must have passed not less than three years as articled 
pupils of a civil, ical, or mining engineer; or, on 

2. Not less than three years in practice under a civil, mechanical, 


or mining engineer; or, , 
3. Not less than three years altogether, of which may have 
been passed in practice under a civil, mechani or mining 


engineer, and part in studying civil, mechanical, or prising 
engineering, in a school or college ni y the 

State as possessing an efficient class for instruction in one or other 
of those professions, with the proviso that one year at least of the 
three must have been passed in practice under a civil, mechanical, 
or mining engineer. X y 

On these points also they must be provided with satisfactory 
certificates, and they must likewise produce testimonials of good 
nioral character and conduct from the engineers or professors under 
whom they have served or by whom they have been instructed. 
These documents must be delivered at the gy gp: of Public 
Works in this office between the 1st and 29th days of June next, 
both inclusive, during which period only will applications be 
received. The names of the candidates will then be registered, 
and they will be directed to appear for medical examination 
before the Indian Medical Board, on the first Saturday in July, 
between the hours of 1 p.m. and3 p.m. If then certified to be 
constitutionally fit for service in India, they will be required to 
attend, at 9 am. precisely, on the succeeding Monday and five 
following days at a competitive examination which will be held 
in the India-office. . 

The candidates will first be required to write English from dicta- 
tion, and unless found able to do so with accuracy and facility will 
not be permitted to remain during the subsequent examination. 
The other subjects of examination and the maximum number of 
marks obtainable fur proficiency in each class of subjects will be 
the following:—-* 

No candidate will be passed who shall not obtain 600 marks, of 
which not less than 200 must be awarded for Mathematics, not less 
than 180 for Engineering, and not less than 100 for Surveying. 
The candidates who may obtain the prescribed minimum number 
of marks wil! be ranked by the examiners in the order of the 
numbers they may severally obtain, and of these the twelve who 
may stand highest on the list will be nominated. 

Each nominee must, within a month of his nomination, sign a 
covenant in the form hereto attached, describing the terms 
and conditions of his appointment, and must embark for India 
when required to do so by the Secretary of State in Council, who 
will provide for the expenses of his passage. Any nominee not 
embarking when required, will forfeit his appointment. Other- 
wise he will be allowed pay at the rate of 170 rupees (which is 
about the equivalent of £17 in English money) a month from the 
date of his appointment. 

The following are extracts from the rules and regulations 
applicable at the present time to the civil members of the Public 
‘Works Department in India; they are, however, liable to altera- 
tion from time to time at the discretion of Government. The 
grades and salaries are those of the Bengal Presidency, and may 
be found to differ in some respects from those of Madras and 
Bombay :— 

Table of Grades and Salaries. 


Salary per ete Salary per 

Grade. Mensem. Grade. Sioaten. 
Rs. Ks. 
Chief engineer, Ist class .. 2,500 Executive engineer .. Ist 906 
éé e 2nd ,, ee 2,000 ” ” 2nd 750 
a ‘ 3rd , 1,750 - 3 3rd 650 
Superintending engineer, Ist 1,600 ” ” 4th 500 
- . 2nd 1,400 Asssistant pa Ist 400 
a me: 3rd_ ‘1,200 ” > 2nd 300 
os + 4th 1,000 » 3rd 200 


The promotion of officers of the Public Works Department rests 
with the Governments in India, and is regulated by the exigencies 
of the service, and by reference to the services and merits of 
individuals, 

According to an official report, dated April, 1866, the position 
of successful competitors at past examinations was then as 
follows: Of the twenty sent out from England in 1859, six were 
fourth grade executive engineers on 500 rupees per month, nine 
were first grade assistant engineer on 400 rupees per month, one 
was employed on local works on 500 per month, two had died, two 
had resigned. Of the nine sent out in 1860, two were fourth grade 
executive engineers on 500 rupees per month, one was a first grade 
assistant engineer on 400 rupees per month, one was a second 
grade assistant engineer on 300 rupees | ips month, one had died, 
one had resigned, three were employed on local works. Of the 
eleven sent out in 1861, one was a fourth grade executive engineer 
on 500 rupees per month, seven were first grade assistant engineers 
at 400 rupees month, one was a second grade assistant engineer at 
300 rupees per month, one had died, one had resigned.. Of the 
ten sent out in 1862, six were first grade assistant engineers on 
400 1upees per month, one was a second grade assistant engineer 
on 300 rupees per month, three had died. Of the ten sent out 
in 1863, four were first grade assistant engineers on 400 rupees 
per month, four were second grade assistant engineers on 300 
rupees per month, one was a third e.assistant engineer on 200 
rupees per month, one had resigne 

‘The following extracts from the rules for the grant of leave of 
absence and pensions to uncovenanted servants in India supply 
all the information needed respecting leave of absence to uncove- 
nanted servants, 

The following are the kinds of leave allowed :- 

I, Leave on medical certificate.. II. Leave on private: affairs 
and furlough. III. Privilege leave. IV. Preparatory or addi- 
tional leave. 

9. Leave on private affairs and furlough will be granted by 
Government, or by authorised officers, on sufficient cause being 














* The papers given at former examinations have been printed by order of 
the House of Commons, and may be obtained from Messrs. Hansard, of Great 
Queen-street, Lincoln’s-inn-fields. 

MATHEMATICS. 

Arithmetic, Mensuration, and Trig vy, i 

GUMARONE co''ce Se ce ce ct ‘ce 00 ‘ce 60 ce 00 ‘eo 
Algebya; Elementary principles, simple and quadratic equation; | 

surds, ratios and proportion, arithmetical and geometrical pro- + 220 

gres-ion, combinations, and the binomial theorem... ., .. 9. 
Euclid: \st, 2nd, 3rd, 4th, 6th, and first twenty-one propositions srl 

the [ith book .. «2 oe oo oe os ce se of 6 oe oof 
Statics: Composition and resolution of forces, the centre of gravity, 

the mechanical power, roofs, arches, and bridges, strength of ma- 

terials, G0 @ieMeMics “so 00 co “st be 60 cc 0s %8. So 

Dynamics: First principles, collision of bodies, uniformly accele- : 

rated motion, circular motion and centrifugal force, labour and} 180. 
SURGE sc, 00-7.05 00, 08 06 90.908 .08,.09. 20. pe...0m 
Hydrostatics and Hydraulics: Pressure of fluids, specific gravity, 
and equilibrium of floating bodies, elastic fluids and atmospheric 
pressure, hydrostatic machines .. 6. 6. 4s ee ee 0d Wwe 
ENGINEERING, 
Projects for bridges, locks, dams, roads, tramways, and other) 
enginecSing WOrKS'.. «0 6s -09 sor 60 ec 00 “ee 06 08 
Irrigation, drainage, water supply, sewerage and mining.. .. «. 
Making working drawings of machinery and plans, elevations and ‘ 
SONU WUNED os = no no 00 oe ce’ ps be ce neh 

Carpentry, ironwork, and properties of materials in general '.. 

Weep OREN WENy 60'S! ae Mss “0b: ‘do. Se lee cs be ‘ee 

BaP RONEN 8. ive We testo) tet j06: 03° 66 de 26 ‘fed 

Framing of estimates and specifications from given plans and data 80 

SURVEYING. 
Trigonometrical surveying and traversing with the theodolite.. .. 
Land surveying with compass and chain, and plotting from a field 





Juding -heights and’\ 


DOOK 2c cc cc co ce co co ce co eco ° 240 
Levelling and use of the instruments employed .. ee 
Geometrical drawing .. «2 «os 2 of «c¢ ve ee 

1,c00 





shown, and when the concession of the indulgence may in no way 
interfere with the interest of the public service. 5 

10. When an officer on leaving England is permitted by the 
Home Government to return to duty by a particular vessel, this 

rmission, if necessary, will be held equivalent to an extension of 
oe until the arrival in India of the vessel on which the officer 
is permitted to return. 

11. Leave on medical certifiedté; with allowances, must in no 
case exceed three years in all, and not more than two years may 
be taken at one time. Subjeet to these i leave within 
Indian limits may be granted, with allowances, on medical certifi- 
cate, as often as sufficient causé, is shown; but, beyond Indian 
limits, such leave cannot be granted more than twice during the 
whole period of ‘service. Should any further leave be applied for 
on medical certificate it may be granted, but without any allow- 
ance. Preparatory leave counting as service towards pension can 
only be admitted in regard to two periods of leave, 

12. Leave on private affairs and furlough, with retention of 
office, may be granted as follows :—1st. Leave on private affairs, 
for six months in one period, which leave may be repeated after 
intervals of six years. 2nd. Or a furlough, for one year after ten 
years’ service, and a second furlough, also for one year, after 
eighteen years’ service in India, such absence being limited to two 
years during the whole period of service. 

13. On taking leave under the preceding rule, for the first time, 
an officer must decide whether he will apply for leave on private 
affairs or for furlough, and having once exercised his option and 
obtained leave accordingly, he will not, during the remainder of 
his service, be eligible to the other description of leave. 

14. Furlough, and leave on private affairs, taken in India, will 
reckon from the date of leaving office to the date of return thereto, 
Furlough, and leave on — affairs, taken beyond India, will 
reckon from the sailing of the vessel on which the officer embarks 
to the date of his return to India. 

15. Furlough, or leave on private affairs, cannot be taken in 
continuation of privilege leave. 

16. Privilege leave, when it can be granted without injury to 
the public service, and without additional expense to the State, 
may be allowed for not more than one month in each calendar 
year, to be taken either in one period or in not more than two in- 
stalments. This leave is not allowed to accumulate, and will, 
therefore, lapse if not taken within the year. 

17. Privilege leave for one month in each calendar year may be 
allowed to officers who have not been absent on leave for eleven 
months immediately preceding, unless they took their last privi- 
lege leave in two instalments, in which case the indulgence will 
not be available until eleven months after the expiration of the 





first instalment, and six months after the expiration of the second | 


instalment of the previous year’s privilege leave. 

18. Preparatory or additional leave is allowed to officers pro- 
ceeding to or from a sanatorium on medical certificate, or to or 
from the port of embarkation from India to Europe on private 
affairs, furlough, or medical certificate, and is limited to such 
period as the authority granting leave may think sufficient. 
Officers proceeding from presidency towns, on sick leave beyond 
sea, will be allowed fourteen days for preparation. 

19, Officers retiring from the service on pension will be allowed 
fourteen days’ leave on half-pay, provided the indulgence can be 
given without detriment or extra expense to the public service. 

20. Absentee pay, if at half salary, shall in no,case exceed 
6,000 rupees, or 2600 per annum; or if at one-fourth sal , Shall 
not exceed £300 per annum. Within these limitations absentee 
pay will be given as follows :— 

. To an officer absent on sick leave in or out of India, half 
salary for the first fifteen months of each period of absence (or, if 
the leave be taken in short periods in India, for the first thirty 
months taken from time to time, provided that half salary be not 
drawn for more than fifteen. months at pay ome time), and one- 
fourth salary during the remainder of his absence on allowances. 
II. To an officer on leave on private affairs, one half of his salary 
for a period not exceeding six months of continuous absence, and 
for any further period of preparatory leave which may be granted 
to him; but if an officer absent on private affairs obtain an exten- 
sion of leave on medical certificate he will be subject for the whole 
period of his absence to the rules for sick leave. III. To an 
officer proceeding on furlough whose salary does not exceed 
200 rupees per month, one half of his salary; provided, however, 
that it shall not exceed 800 rupees, or £80 per annum. If the 
absentee’s salary shall be-- 


ks. Rs. Rs. £ 
Above 200 400 per month (he may be 1,300 or 130 
» 400 ( and not ex- 700 ” granted an { 2,000 ,, 200 

» 700 ceeding 1,200 pee annual al-{ 3,000 ,, 300 
oo by lowance of ) 4,000 ,, 400 


IV. To an officer on preparatory leave, one half salary before 
commencement of other leave, and on return from leave one half 
salary, one fourth salary, or furlough Py; according to the rate of 
allowance he may be then drawing. VV. To an officer on privilege 
leave, full pay. 

21. An officer who overstays privilege leave by not more than 
one month will forfeit pay for the period in excess, but if he 
exceed his leave by more than one month his office will become 
vacant. An officer on privilege leave who may resign the service, 
or who may obtain sick leave without first rejoining, will in the 
former case forfeit his salary. for the period of —~ leave, and 
in the latter case be subject to the rules for sick leave for the 
whole period of his absence, 

As regards superannuation allowances and pensions to un- 
covenanted servants, the following rules are in force :— 

6. On production by an applicant of such medical certificates as 
shall satisfy the Government under which he may be serving of his 
incapacity to serve longer in India, he may be allowed— 

I. Under fifteen years’ service, a gratuity not éxceeding twelve 
months’ salary. LI, After fifteen years’ service, one-third of his 
average salary (and of his personal allowance, if any) during the 
previous five years; provided that in no case shall a pension be 
granted exceeding the sum of 3,000 rupees per annum, whatever 
the amount of , nor of 2,000 rupees per annum if the salary 
shall not exceed 12,000 rw per annum. IH. After twenty- 
five Guage iorreien, a “ of ane ene —y 4 (and of his 
person: owance, if any) during the previous five years; pro- 
vided, however, that in no,case shall a pension be granted exceed- 
ing 5,000 rupees per annum, whatever the amount of salary, nor 
exceeding 4,000 rupees. per annum: if the salary shall not exceed 
12,000 rupees per annum, 

7. After thirty years’ service or upwards a pension may be 
granted, without production of medical certificate, of the same 
amount, and subject to the same limitation, as that sanctioned for 
twenty-five years’ service on medical certificate. This pension, as 
the reward of faithful, efficient discharge of duty for thirty years, 
is termed;a good service pension. 

8. Pensions of the full amount authorised in iphs six and 
seven are to be granted only.as the reward of approved service. 
In any case in which an uncovenanted servant, without having in- 
curred the penalty of remoyal from Governmerit employ, shall 
nevertheless, in the opinion .of the Government ander which he 
has been serving, not entitled to the full amount of pension, 
the local Government will make such a reduction in the amount of 
pension as it shall consider just. 

9. The foregoing rates of pension and gratuity are applicable 
also, without the production of a medical certificate of unfitness 
for service, to officers discharged on reduetion of establishment. 

10. Dismissal for misconduct entails forfeiture of the benefit of 
past service. 

11, Service as a substitute does not count towards pension. 

12.. Periods of service before the of. twenty-two, or of 
absence,on other than privilege leave and preparatory leave, shall 
not count towards ion, nor shall preparatory leave be allowed 


to count as service if it is granted, in addition to leave on medical ' 


certificate, to an officer who has enjoyed leave of the latter descrip- 
tion on two previous occasions. 
13. The whole of the service in virtue of which pension is 


claimed must have been in an eligible grade and on a per- 
specially considenedt the promotion from an eligible Grae wes 
specially co: an le was 
bestowed as a reward service or for uct, 


3 peri must be cortinuous, but'in case of 
the abolition of the office held by an. officer, and: his’ subse- 
quently-employed by Government, his first period of se is to 
be taken into account. 

15. When an officer is discharged with a gratuity unde? these 
rules, on reduction of establishment, the gratuity not be given 
to him in one sum, but in monthly Poort, pee of a month’s pay 
until the full amount is = Should he be re-employed before or 
after the period for which the gratuity is allowed he will have the 
option of refunding the gratuity and recovering his former service, 
or of forfeiting that service by retaining the tuity. In the 
latter case any balance of gratuity remaining ealeen at the date 
of his re-employment may be paid to him. 

16. Payment of pension will commence from the date on which 
the applicant ceases to be borne on the establishment, or from that 
of Ls pment sy Pee poe on be the later date. 

. No pension payable in arrear for a period ne | 
six months, without the express sanction of Gornnanens obtain 
through the civil paymaster, unless the cause of the suspension of 
payment shall have been the neglect, order, or act of some public 
officer, and beyond the control of the when the civil phy- 
master, on a reference being made to him, shall exercise his discre- 
tion in passing arrears for payment, or submit a representation of 
the case for the m and of Government, as he shall 
consider rilent 

18. An officer shall,on retirement, have the option of drawing 
his pension either in India or from the Home asury. After 
exercising his option on retirement he may, at a subsequent period, 
change the place of payment from England to India, or vice versd. 
This change can, however, be allowed but once, The payments in 
England will be made at the rate of exchange which is annually 
fixed in communication with the Lords of the Treasury for the 
adjustment of transactions between the British and Indian 
exchequers. (Zo be continued.) 





THE PNEUMATIC SEWAGE SYSTEM. 


In our last impression we described at some length the different 
systems of sewage employed in the principal towns on the Continent. 
From that article it will be perceived that the pneumatic system, 
or, in other words, the principle of exhausting air from a vessel in 
| communication with the sewage to be removed, is extensively used. 
| We also stated that a system of sewage had been newly proposed, 
and we may now add tested, by which the defects of the pneumatic 
arrangement as now used appeared to be obviated. This system is 
the invention of Captain Liernur, of Holland, and it is at once 
so novel in its details and so startling to English engineers in the 
mode of applying the principle, that we have been at some pains to 
place it before them. The following description has been supplied 
to us by Captain Liernur, and is sufficiently elaborate to render 
the nature of the scheme perfectly comprehensible :— 

This system includes with an improved method for collecting, also 
one for utilising foecal matters. The novelty of the first-named 
process consists in the use of atmospheric pressure for cleaning and 
emptying closets of their excrete, instead of the large quantities of 
water thereby wasted in our present sewer system, and in the 
second process in the daily utilisation of the manure by means of 
immediately mixing the same with the topsoil of the grounds 
which constitute the sewerage farm, and which must for that pur- 
pose be under control of the corporation engaged in the works. 
The objects of the combined project may be stated to be fivefold:— 
Ist. To remove effectually from towns an intolerable ‘nuisance in 
the shape of fcecal matters and gases which are known to have a 
most detrimental influence upon the public health, and to effect 
such removal without annoyance to or hindrance from the inhabi- 
tants ; (2nd) to prevent the present excessive waste of water in our 
water-closets; (3rd) to reduce the transportation of the excreta to its 
lowest pc ssible cost by leaving them unmixed with water, earth, chalk, 
coal, turf, and other materials which are known to have occasioned, 
whenever employed, a greater outlay than the value of the di. 
luted compost obtained; (4th) to keep intact whatever fertilis 
elements are contained in excrete, and not to allow any losses to 
be incurred by the usual dilution which gives the manure such a 
form as to make it unfit for application on all arable land and most 
meadows, nor to allow the excrete time or opportunity to go over 
in fermentation, which they are known to do in from three to five 
days after their production, the fermentation resulting in the forma- 
tion of volatile gases poisonous to animal life; (5th) to let the soil 
which is to be manured do itself the work of decomposition or disin- 
tegration of the raw material and convert itinto fertilising elements 
having such forms and combinations that the plants can teke them 
up into their roots withoutinjury. Eve pd tas and agricultu- 
rist dt all conversant with the subject will know that these ts 
tepresent fully all that can be desired in a perfect pores scheme, 
and that, when the mechanical arrangements poeely. ese ends 
are proposed to be accomplished are practical, in the full sense of 
the word, there can bé no doubt that a solution of the vexatious 
sewerage question las been therein found. Fig. 1 represents a street 
crossing; centrally under the pavement is a reservoir, from which 
main pipes lead in the streets. From these main nipes branches lead 
up to the closets in the buildings right and left. Main and branches 
are 5in. cast iron’ socket-pipes, and the reservoir (shown in plan, 
and section in Figs. 2 and 3) is made of renal amy and is some 3ft. 
to 4ft. in diameter, depending upon the num i 
group; it is furnished with two vertical pipes, 
meter for exhausting the air, ‘and the other 6in. diameter 
exhausting the f matter collected in it during the 
process, for which’ purpose it reaches nearly to the bottom. Where 
the branch pipes cross the side walk, air-tight Ritting slice-valves 
are placed under it, as shown in section at Figs. 4 5, These are 
$0 arranged that they can be opened and shut at will by an operator 
in the street. For this purpose he must lift the cover up off the 
easing containing the lever and fit an iron stem or handle, which he 
carriés with him, into thé upper socket. Without this lever the 
valve cannot be hee h thé cover, which lies level vith Fe 
side-walk, is so adjusted that it cannot be closed unless the valve 
is closed also; this is for the purpose, of Serine be attention of 
the labourer in case he has omitted to do his w propery, The 
lower end of the valve is case-hardened and sharpened to a chisel- 
edge, so that if any rags or old shoes, or such like matters, 
often find their way into sewers, should, by at the 
rabet of the valve-seat remain there, they will, by being cut 
through, not- prevent the closing of the valve. The arrangement 
shown in the drawing is for countries where during the winter 
the side-walks are not apt to be obstructed by much snow; where 
snow is heavy the valve-stem ‘is prolonged, and the casing con- 
taining the lever fastened against the front or side of the dwelling, 
or against thé fence, a foot or so above the side-walk, in such a 
manner that the operator can work the valye without removing 
any snow. ‘The house closets are simple in their construction 
(see Fig. 8); havirig, instead of the basin and its valve and 
water-trap, only ashort pipe without bottom and made of mg | 
glazed stoneware; this is placed in a vertical pipe 86 wide tha 
matter dropping from the basin cannot soil its sides, which are 
thus kept clean, because there is nothing to make thein dirty. 
This pipe is cor.tracted below to a diameter of 5in., and curved 
so as to form acup or trap, from which, with another upward bend, 
it leads to the branch pipe containing the sidewalk valve. Into 
this narrow curved portion or cup the excrete fall perpendicularly 
and free from the basin above, collecting together until the moment 
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of removal, In the rear of the basin, and connecting with the wide 
vertical pipe, is another 5in. pipe, which is prolonged upwards to 
the roof of the house like a chimney, and serves not only for the 
admittance of the air which effects the scouring, but also for car- 
rying off by ventilation the offensive watery vapour which rises 
from fresh excrete ; the current of air which effects this, setting 
in downwards through the basin opening; whenever the cover is 
removed, and thence upwardly through the chimney-pipe to the 
upper air, drawing then somewhat like a stove when door or 
valve is a. It is evident that a basin so constructed can never 
present the disgusting spectacle which water-closets always do 
when the valve gear is out of order, or the water fails as happens 
so often among the rer classes, for here there is nothing to 
retain the matter, pth ie ess nothing to soil. The basins are fitted 
closely in the wide pipe, so that they can be removed and cleaned 
like any other domestic utensil. 

At night a steam-engine, driving an air-pump, is placed 
over the reservoir in the street, having behind it a tender 
carrying a cylindrical-shaped vessel of some 90 cubic feet 
capacity to receive the contents of the reservoirs. The boiler 
of the engine is upright and of the water-flue pattern, with 
a furnace arranged for burning mixed coal and gas coke. Air- 
holes supplied with steam nozzles pass through the water space 
above the fire to prevent smoking. The engine stands upon three 
wheels, the single front wheel being furnished with shafts to its 
pivot gear for one horse to work in, which is more required for 
steerage than for pulling. The boiler is placed between the front 
wheel and the rear or driving axle. The steam cylinder and air-pump, 
work conjointly, vertically, one piston-rod uniting both pistons, 
and are securely fastened against the rear side of the boiler. The 
air-pump is l6in. stroke and 16%in. diameter, equal to a capacity 
of two cubic feet, and as the pistons are driven to a speed of 100 
double strokes per minute, developes in that time a space or volume 
of 400 cubic feet. To promote regularity of working, a connecting 
rod working from a small crosshead on the piston-rod gives motion 
to a crank axle and fly-wheel. This axle, besides working the 
eccentrics for the two cylinders, also can be geared by means of 
cogwheels to the rear axle of the carriage, furnishing thus the 
motive power to transport the engine and tender from one reser- 
voir toanother. While the air-pump is working this running gear 
is unshipped, The exhaust steam passes through the hollow frame 
of the carriage before entering the chimney, so as to soften the 
noise of the blast, and the exhaust-air is led in the boiler furnace 
for the purpose of purifying it. The boiler is fed by a Giffard 
injector. The tender is also carried upon three wheels, the two rear 
ones being large and carrying three-eighths of the weight, while the 
front wheel carries but one-third and serves for steerage. On top of 
the front end of the cylindrical receiver, immediately behind the 
driver’s seat, is adome from which two 3in. pipes project, both hav- 
ing well-fitting valves; one of these can, by means of a flexible hose, 
be connected with the air-pump, and the other in a similar manner 
to the air-pipe of the reservoir under the pavement. At the bottom 
of the tender under the dome are two soil pipe-couplings, one on 
each side, which are also provided with good valves, and can be | 
connected by means of a flexible hose to the 6-inch suction pipe of | 
the reservoir. The rear end of the receiver is partitioned off so as 
to form a tank of 10 cubic feet capacity fer feed water for the 
engine. The fuel is carried in two baskets hooked on behind. The 
engine and tender having been connected in the above described 
manner to the street reservoir, the scouring process is as follows :—- 
The air-pump, exhausting the air from the tender and the subter- 
ranean system of pipes and reservoirs at the same time, is kept at 
work until a vacuum gauge indicates the pressure within to be 
reduced to about one-fourth atmosphere, this partial vacuum of 
course extended up to the side-walk valves. The number of 








minutes required therefore depends of course upon the number of } 
cubic feet contained in the sewer pipes, reservoir, &c. 
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remembered that a hurricane, such as tears trees up by the roots, 
upsets buildings and drives them before it, exerts a measured pres- 
sure of 50 pounds per square foot, or about 0°35 pounds per square 
inch; the pneumatic force applied to remove the small quantity 
of excretz collected daily in the lower part of the closet-pipe being, 
about 11 pounds per square inch, is thus equal to about thirty-one 
hurricane winds concentrated in one. Repeated trials have shown 
how effective a mode of cleaning this is, and that the last vestige 
of dirt is utterly swept away by it as if by magic. 

After all the side-walk-valves belonging to the street-crossing 
have been turned once and shut again airis admitted into the 
reservoir by taking off the small flexible hose, and the valve of the | 
large hose connecting with the soil-pipe opened, which causes the | 
contents of the former to be at once discharged into the tender. 
All connections are then cast loose and the engine with tender 
brought, by its own motive power, to the next reservoir, thence to 
the next, and so on until the tender is full. An empty tender, 
carrying only fresn fuel and water for the engine, brought there 
by acouple of horses, is then exchanged for the filled one, which is 
immediately carried by the same team te buildings called ‘‘ decant- 
ing stations.” Then the manure is decanted into barrels, which 
are without delay shipped to the sewerage farm. To cheapen 
transportation the buildi 





ings should be located in the immediate 
vicinity of a railway station or steam-boat landing. During day- | 
time the buildings serve for shelter for engines and tenders, stabling | 
for the horses, fuel, feed, &c. | 

Upon its arrival on the land the manure is at once mixed with 
the soil by means of ploughs (see Fig. 6) which carry a filled barrel 
on a light three-wheeled waggon placed over them. A short pipe 
fastened with leather straps over the bunghole of the barrel dis- 
charges the manure in the furrow made by the ploughshare and is 
immediately afterwards covered again with loose soil by a sort of 
shovel trailing behind. This soil, having before been turned over 
by the ploughshare, lain on the surface, contains of course abun- 
dance of oxygen, which in coming thus in contact with the raw 
manure, rapidly decomposes it into elements which are absorbed by 
the earth on all sides. These el ts are ia, carbon, 
phosphates, soda, potash, &c., or solutions of them, which the 
plants can take up by the capacity of selection due to their parti- 
cular organism. The manure, composed as it is of feces and urine 
in proportion of about one to nine, contains just water enough for 
forming such solutions. The mixture also flows evenly out of the 
barrels, having by the violent action to which it was subjected in 
the pipes, reservoirs, and tenders, been reduced to a sort of thick 
liquid of uniform consistency. The particular field to which this 
manure is to be applied depends upon the management of the 
farm. With rotating crops there is generally some field bare and 
ready for manuring, and crops can mostly be so worked that while 
one field has growing plants another is in a state of preparation. 
If, however, during springtime all the fields should be occupied 
the manure is to be run in drills between the rows of the plants, 
they being for that pw laid off in alternating planting beds 
and manuring paths of the respective widths of 4ft. to 2ft. These 
paths are also very convenient for weeding. The following season 
these paths are to be reversed, so that all soil used for planting is 
always manured a season previously. On meadow land the manure 
is placed under the sods by means of the plough (shown in Fig. 7). 
A sort of knife makes a running incision in the sods, while a 
hollow foot, attached to it, makes a cavity under them. In this 
cavity the manure is poured through a hole, which passes through 
both the knife and its foot. After its passage the sods close imme- 
diately again, partly through their own weight and partly through 
elasticity. A layer of earth should be left between the sods and 
the manure to decompose the latter and prevent its hurting the 
grass-plants. 











In the winter, when the ground is frozen so hard or covered with | 


For an | snow that the ploughshares cannot enter the soil, the manure 


average group of dwellings around a street-crossing this would | barrels are housed in sheds erected on the sewerage farm, and | 
amount to about 1,200ft. The side-walk valves are then, one at | kept as near as practicable at freezing point, so as to prevent fer- 


a time, opened and shut immediately again. 


In order that this | mentation. Every short spell of thawing is taken advantage of 


——_ should not occupy too much time it is done by two | to empty the barrels, 


ow working alternate valves and continually passing each 
other. 
as to maintain the proper internal pressure. 


The average produce of excretz per annum per head of a mixed | 


opening of such a valve is of course that the air entering through | nia, 4,49; lb. phosphate of lime, 1, lb. potash, and about 33 Ib. | ca 
the chimney pipe forces the matters collected in the bend below | of organic substance, which have a united agricultural market | the eres of copper the most easy of reduction, and it is fortunate 
through the street pipes into the reservoir, and does this with | value of at least ten shillings. A town of 10,000 inhabitants could, 


great violence, taking along whatever gases or vapours might be 
present. To form an idea of the force here applied, it must be 


| 


therefore, produce this kind of fertiliser, if ccllected without the | 
admixture with water as above described, to the gross value of ' 
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£5,000 in annual receipts, or mcreased produce of the farm where 
it is applied. Deducting £2,000 for working expenses, manage- 
ment, and maintenance, there is still £3,000 left as revenue, which 
at 5 per cent. represents a capital of £60,000, nearly twice more 
than is required to build the works completeiy, including changing 
every closet in town io suit the system. Now, considering that 
this mode\of utilisation can be applied to any arable land capable 
of being ploughed and of growing human food, it is evident that 

sewage question, which formerly was ‘merely that of how to 
get rid of a ntisance, has by this system been converted into an 
answer to that of how to save rivers and harbours from pollution, 
how to prevent the waste of water, how to increase the productive- 
ness of the soil, and how to obtain thereby a good interest on 
capital seeking investment. The absolute practicability of employ- 
ing pneumatic force for removing fcecal matters has been illustrated 
in a great number of continental towns where it is applied for the 
emptying of cesspools (as described in a former number), and the 
not less absolute practicability of the mode of utilisation of sewage, 
as here proposed, is proved by its success during centuries in China 
and Japan. The latter country, which is about the size of Great 
Britain, but owing to its mountainous formation has only half its 
area fit for cultivation, not only comfortably supports a larger 
population than Great Britain, but even exports breadstuffs in 
considerable quantities. The cause is solely to be found in their 
mode of fertilising the soil, which is just the same as above de- 
scribed, namely, human excrete undiluted with water, undi- 
minished in value by decomposition, and mixed at once with the 
soil, 

This, then, is Captain Liernur’s system, on the merits of which, 
in the absence of experiments, it is impossible to pronounce a 
decisive opinion. It apparently possesses many advantages over 
even the London system, and disposes efficiently of several of the 
difficulties with which we have to contend in distributing sewage, 
and it is unquestionably better than the continental system which 
we have described. The invention will, we believe, be soon tested 
on a large scale at the Hague, the capital of Holland, and we are 
pleased that the authorities of that beautiful town are about to 
give an invention of such promise a fair start. At any rate the 
great and constant losses sustained by agriculture through the 
dilution and evaporation of fertilising matters, or their utter 
waste into streams, not less than the resulting sacrifice of health 
and life, fully warrant the policy of extending our experimental 
inquiries in this and other directions. 








CopPrEeR MINES IN CALIFORNIA.—It is well known that Swansea 
is the great depot to which ores are sent to be smelted and reduced, 
for the sole reason that it is cheaper to send the ore to the coal 
than to take the coal to the ore. With respect to copper ore, a 
yield of 2 per cent. of metal is sufficient to pay all expenses and 
leave a profit besides. Bearing this fact in view, one may form 
some idea of the profits that would attend the reduction of ores 
containing 10 and sometimes 20 per cent. of metal. In Cali- 
fornia there are numerous mines with veins of rich ore, even in a 
few cases surpassing the maximum already mentioned, but the 
means of transport and the cost of carriage are so scanty and ex- 
pensive that it is only a few copper mines in the near vicinity of 
San Francisco that yield a profitable return upon the large outlay 
expended in the smélting of the ore. Many of these mines can turn 
out so much as 100 tons of ore per day, one-half of which contains 
20 per cent of virgin copper. To avoid the serious expense, and 
the large absorption of the profits incurred by sending the ore to be 
poate at a distance, attempts have been recently made to perform 
the reducing process in the locality of the mines themselves. The 
process commonly employed is what is known as the German pro- 
cess, and consists in placing the ore in a fire which is kept going 
incessantly for six weeks,-or sometimes longer. The first roasting 
being finished, the ore is removed to an ordinary blast furnace, 
where a preliminary slow reduction takes place during four or five 
days; this operation is repeated and pigs are obtained of very 
nearly pure copper. Fortunately for the success of the newly 
established smelting works, a quarry of excellent stone has been 


During this operation the air-pump continues to work so | population is known to be ten cubic feet, of which the urine | discovered; the stones will stand the intense heat for nearly 100: 
The result of the | makes up 8°60 feet. The combined mass contains 10,83, Ib. ammo- | days, while the bricks formerly used were good for nothing at the 


end of twenty. The black and red oxides and the carbonate are 


that these are the ores found in California, since the yellow copper 
ore or sulphate of copper found at greater depths can only be re- 
duced ona very large and costly scale. 
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FERRY OVER THE RIVER CLUTHA, NEW ZEALAND. 
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AN ACCOUNT OF THE FERRY ACROSS THE) 
RIVER CLUTHA, OR MOLYNEUX, IN THE, 
PROVINCE OF OTAGO, NEW ZEALAND. 
By Mr. Cuartes R. Swyer, M.I.C.E. | 


Tue River Clutha, as it is now called, or the Molyneaux, as 
named by Captain Cook, after his favourite lieutenant, is the | 
largest river in the New Zealand group of islands. It takes its 
rise in Lake Wanaka, amongst the snowy mountains, near the 
west coast of the middle island, and runs in a southerly direction | 
for a distance of about 135 miles, discharging itself into Moly- 
neux Bay, in the South Pacific Ocean. The Clutha receives in | 
its course seven large and very important rivers and about forty | 
smaller ones. It carries off the surface drai 
10,000 square miles, besides being the outlet of lakes Wanaka, 
Hawea, and Wakatip, which are themselves the receptacle of 
innumerable small rivers and creeks. Lake Wanaka is twenty- 
seven miles in length, by three miles in width; Lake Hawea, 
twenty by three ; and Lake Wakatip, forty-five by four. 

The principal gold fields of the province of Otago are situated 
either upon the banks of the Clutha itself, or upon those of its 
tributaries, and although the most important gold districts are 
near the sources of the river, fine gold is found in considerable 
quantities along the shores of the island, near to its mouth, in 
the Pacific Ocean. The width of the river varies from 300ft. to 
600ft., and it flows for 100 miles with a deep and rapid current. 
At the point where the ferry crosses, the width of the river is 
564ft. at its ordinary level, and the greatest depth 20ft., and its 
surface velocity four and a-half miles per hour. During floods 
the depth is increased to 27ft. or 30ft., but in consequence of 
the steepness of the banks the width is not materially increased 
excepting in the plains, which are flooded. At its ordinary level 
the discharge of the river is estimated at 178,925 imperial gallons 
per second. 

The width and depth of the stream, and the strength of the 
current at the point desired to be crossed, were serious obstacles 
in a young province to the erection of a bridge, and the ordinary 
form of ferry boat and tackle was found impracticable. The 
force of the stream against the sides of the ordinary form of 
punt, in several instances completely overturned it, precipi- 
tating men, horses, wagons, and cargo into the river. In very 
few instances have the bodies been recovered, there being a con- 
tinuous powerful stream of fresh water running directly into 
the ocean. 

During the month of March, 1863, an accident of an unusually 
alarming character took place, and the author of this communica- 
tion having been requested by the provincial Government to 
examine and report upon the causes of the accident, and the 
nature and peculiarities of the site, was ultimately led to suggest 
a form of ferry conveyance which could be adapted with safety 
to a rapidly increasing traffic. The suggestions were approved 
by the Government, and the result was the construction of a 
ferry-boat, and appliances which will be fully understood from 
the following description and the accompanying illustrations. 

On either bank of the river, at a distance apart of 691ft. 6in., 
are erected strong pine masta, 40ft. in height, 15in. diameter at 
the base, let into the ground 7ft., and properly strutted, the 
vertical position of the masts being further secured by four 
galvanised iron,wirés or ropes 1}in. in diameter, stretching from 
the head of the mast to four piles driven into the ground at 
distances of 15ft. from the foot of the mast. Two additional 
strands of the same description of wire are attached to each 
mast to form a ladder.to reach the head. These ladders also 
materially assist to support the mast, being placed on the upper 
side of the stream, or on the contrary side to that upon which 
the strain will be exerted. Upon the head of the mast cast 
iron sheaves, 12in. in diameter, are fixed, and over the sheaves a 
galvanised iron wire rope, lhin. in diameter, is passed and 
brought down to the ground on either bank at a distance of 
150ft. beyond the masts. The wire is then secured to wooden 
rollers and piles, and after being sufficiently tightened by means 
of a powerful windlass is secured in its position and ready to 
take its part in the cperations connected with the ferry. 

The long span of the wire forms a catenary curve with of 
deflection of 18ft., the lowest part being 28ft. above the level a 
the water at the centre of the river. The ldin. wire rope is 
made up of a hempen rope jin. diameter in the centre, round 
which six strands are twisted, each strand having a centre 
hempen rope jin. diameter, and six galvanised iron wires, each 
jin. diameter, equal to thirty-six wires jin. diameter each, the 
whole weighing about 3 lb. per lineal foot. 

The floating stage is composed of two flat-bottomed pontoons, 
each 62ft. in length by 12ft. in breadth and 8ft. 3in. in depth, 
the bows and stems being both sharply pointed. The pontoons 
are constructed throughout with black pine planking, 3in. thick, 
on strong framing, the details of which may be seen in Figs. 3 to 9. 

The pontoons are placed 12ft. apart, and upon them is framed 
a platform, 46ft. in length by 16ft. in width, with strong side 
railings, 4ft. 4in. in height, and movable ends, which, when 
raised, complete the railing all round the platform, securely con- 
fining sheep, bullocks, &c., and, when lowered, form connecting 
platform from the deck of the ferry to the landing stages. 
These falls are necessarily very ponderous, but by a system of 
balance-weights are readily raised or lowered by one man. 

_ The bows and sterns of the pontoons project 13ft. beyond the 
sides and railing of the main platform, and are connected by a 
gangway 3ft. wide. These projections are used by foot-passen- 
gers when the platform is occupied by sheep, bullocks, &c., and 
by the man in charge of the ferry. The stern of each pontoon 
is provided with a rudder connected by a wrought iron rod, thus 
enabling one man to steer both. Each pontoon is also fitted 
with a 3in. diameter iron hand-pump, and proper hatchways to get 
to the interior. On the bows are fixed the requisite eye-bolts, and 
bracing-bits for the adjusting tackle, connecting the ferry with 


e of more than | 


the wire; and a suitable anchor and chain is provided in case of 
accident. 

_ Upon the galvanised wire stretching across the river a traveller | 
is placed, composed of two brass pulley wheels, Qin. in diameter, 


connected by wrought iron framing, which also contains the 
eyes for the main connecting chain and guide ropes. 

The ferry is attached to the traveller on the wire rope by 
the main chain, which is 40ft. in length, of jin. diameter, 
wrought iron. The main chain is secured to the ferry at a point 
on the platform, between the two pontoons, and provided the 





rudders are linable with the centres of the pontoons, or at right 
angles to the centre of the platform, the whole affair is station- 
ary at any point in the riyer, even in the centre, where the 
greatest danger exists in consequence of the rapidity of the cur- 
rent, so little strain is thrown upon the main chain that a man 
holding the chain in one hand can draw the ferry up the 





stream. 
The slightest alteration of the direction of the rudders gives a | 
corresponding inclination to the centre lines of the pontoons, the 
rush of water against the sides impels them to move in an oppo- 
site direction to that of the current, and as they are restrained 
from going down the stream by the chain attaching them to the 
travelling pulleys on the wire they move laterally with a velocity 


regulated by the inclination of the pontoons to the centre of the 
stream, which inclination is perfectly under control through the 
medium of the double rudder. In order to render it impossible 
for the helmsman to cant the pontoons too much, guide ropes are 
attached from the traveller to the extreme points of the plat- 
form, and these ropes having been once regulated to the length 
required to ensure the necessary speed do not need further 
attention. 

As previously stated, an anchor and chain is provided and 
connected with the eye-bolt on the ferry for the main chain, 


| so that should the main chain, the traveller, or the wire give 


way, the anchor, on being dropped, at once brings up the ferry 
square with the stream without danger ; only one instance has 


| occurred in which the anchor has been brought into requisition, 
| when during a flood the fastenings of the traveller gave way, 


releasing the ferry from the wire ; it was, however, brought up 
by the anchor in a few yards without damage or the loss of any 
portion of the material. 

A small boat, suitable for a pair of sculls, is provided for the 
use of the man in charge. 

The landing places on either bank of the river are carried out 
on piles towards the centre of the stream, sufficiently far to 
meet the greatest fall of the water level; they are provided with 
travelling carriages running upon tram rails, which - complete 
the communication between the ferry and the approaches 
without any perceptible break. 

The following account of the performance of the new ferry on 

the day it was first used is extracted from the Otago daily 
yapers :— 
i On Saturday (Oct. 10, 1863) the new ferry and its appliances 
were handed over to the lessees, Messrs. Thomas and Wood, 
and was worked the whole of the day with satisfaction to all 
parties concerned. During the day the ferry was subjected to 
as severe a trial as it would be possible to apply; the load at one 
time consisted of twenty-five bullocks; these, crowding to one 
end, brought the gunwale of the pontoon within 6in. of the 
surface of the water. Now as this is the most compact and 
heaviest load that can be ferried over, and as it was not possible 
to place the bullocks closer upon the part of the punt on which 
they stood, it may be taken for granted that it cannot be 
swamped or capsized. The last load taken across on Saturday 
night consisted of two loaded drays, each weighing five tons, 
Cobb’s coach, ten horses, and some dozen passengers. The 
appearance of the punt as she passes from side to side is quite 
majestic; the rapid flood of the Molyneux does not appear in 
any way to affect her, excepting so far as furnishing the requisite 
propelling power. She answers her helm admirably, and is so 
entirely under control that she can be brought alongside the 
jetties without so much as (to use Captain Wood’s expressive 
phrase) bruising your finger. It is calculated by the lessees that 
500 sheep can be crossed at one trip. We are happy to state 
that the prognostications of a few persons as to the inefficiency 
of the new punt have proved to be false, and it is a matter of 
sincere congratulation that what has long been considered with 
good reason the most dangerous river crossing in New Zealand is 
now reduced to one of perfect safety.” 

The whole of the works were executed by day labour, by 
workmen engaged under the direction of the author. The 
timber used was that known as black pine, obtained from the 
neighbouring forests; the ironwork was principally forged upon 
the spot, the galvanised iron was of course obtained from 
England. 


The total cost of the works was as follows :— 
. a 


£ . 

Punt ee 06 0e 60: oo cc 02 cc oo os ce 86 OR 
Approaches .. «cs co «co cc cc cf ce +o co 1,335 2 3 
Masts, wire, &c. 2. cc oe co cco ce co ce co 352 13 1 
Total oo — 3,044 5 3 


Workmen’s wages: labourers, 8s.; carpenters, 15s.; and black- 
smiths, 20s. per diem. 

Although the crossing of the river occurs on the main road 
through the island, the punt is found amply sufficient to meet 
all the requirements of the traffic. 

During the time the author was resident in New Zealand and 
the Australian colonies he built a great number of bridges of 
different kinds, and his experience shows that the cheapest 
timber bridge will cost about 22s. per cubic yard, calculating 
from the level of the road to the surface of the ground by the 
width between the parapets; therefore, supposing the length of 
the bridge over the Clutha to be 600ft., the average depth 37ft., 
and the width between the parapets 15ft., we have 12,333 cube 
yards, equal to £13,566, as the lowest sum for which a bridge 
could be constructed across the river, as against £3,044 for the 
ferry—a difference which would be very materially felt in a young 
settlement. 

The principal requisite for a ferry on the principle described is 
a strong and continuous current, which, it need hardly be stated, 
does not generally assist the operations connected with bridge- 
building. 

The author of this communication is aware that ropes and 
wires have been used in connection with the passage of boats and 
punts across rivers, also that the force of the current has been 
made use of in propelling vessels for various purposes from side 
to side of streams, and likewise that, even in early ages, an 
enlarged floating platform was obtained by stretching planks, 
&c., across two canoes or barges; this, however, was not the object 
sought to be obtained in the ferry under consideration, but less 
resistance to and complete control over the force of the current, 


| and he believes that the combination and amplification of the 


three ideas has never before been attempted, even on a small 
scale, and he is convinced that many large and rapid rivers, not 
only in new, but in old countries, might be cheaply and 
efficiently crossed by means similar to that described for 
the Clutha. 

Since the construction of this ferry a number of smaller ones 
on the same principle have been placed on different rivers in 
New Zealand, and in all cases with the most satisfactory 
results. 


THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 

THE monthly ting of bers of this society took place at 
the rooms, Doctors’ Commons, City, on Saturday, the 6th inst. 
The attendance was very numerous, and the chair was occupied by 
the president, Mr. Joseph Newton. The early part of the evening 
was devoted to the election of several honorary and ordinary mem- 
bers, an examination into the qualifications of sundry candidates 
for association, and to a consideration of certain propositions made 
by the president for extending yet further the practical usefulness 
of the society. At nine o’clock James Robertson, Esq., of Bank- 
side, commenced reading a fourth paper on the ‘‘ Development of 
the Iron Trade,” and which was exclusively devoted to the Rail- 
way period. The author passed in review the various and to our 
readers well known steps in the progress of railway engineering, 
and gave to each individual who had prominently aided in 
its advancement—so far as that was possible—his due meed 
of praise. It is scarcely necessary for us to reproduce at 
length the statements made on this occasion. It will be sufficient 
to say that in his collation of facts Mr. Robertson had evidently 








bestowed scru care, that he purposely avoided controversial 
matters, which, as he observed, might 1 to endless discussion, 
= that his paper was throughout marked by great literary 
ability. 

In concluding his remarks the author said—‘“‘ Science, now free as 
commerce, is not to be bounded by territory, by language, or by 
race. Its limits are co-extensive with those of commercial enter- 
prise, and its boundary is that alone which limits human intelli- 
gence. The men who have by their skill and diligence perfected 
a system of transit which unites in twelve hours the capitals of 
England and Scotland, London and Paris, and cast a network of 
iron highways oyer the face of Europe, are really the exponents and 
the apostles of civilisation, the friends of peace and amity between 
nations, and between man and man. They have discovered and 
organised the ready means of intercommunication between peoples 
of different languages, religions, and climes; they have become the 
media for disseminating political and commercial intelligence, and 
producing with a rapidity, undreamt of thirty years ago, that com- 
munity of ideas which makes all humanity feel itself akin. But 
for the railway system of Europe the work of the world could not 
be done, the velocity of personal transit has accelerated the speed 
of thought, for men think and act more rapidly now than they ever 
did before. . The strain and tension on the active brain of man has 
kept pace with the marvellous development of the railway system— 
or rather, I might say, the rapid growth of that system is the 
result of the mental activity of our age. It was not in the quiet of 
the cloister that this gigantic schoolmaster was born, bred, and 
nurtured. It was not in the shaded solitudes of Cambridge, or the 
verdure-clad groves of Oxford that the new instructor graduated, 
but it was in the midst of the smoke and flame-belching furnaces 
of the north, in the coal producing regions of Northumberland. In 
Northumberland, where the grey canopy of mist rolling from the 
German Ocean,receives not the murmurs of a classic tongue, but the 
rough utterances of the pitman and thesound of the hammer swu 
by the sons of toil. This wasthe alma mater of this great means 0! 
learning, and I have shown how one of its hardiest sons (George 
Steph ) has b associated with this great branch of in- 
dustry and science, in spite of all the difficulties by which his 
path was surrounded ; and how that which was at first regarded as 
a day dream, and the vision of an enthusiast has become the cha- 
racteristic feature of our age.” 

Mr. Robertson resumed his seat amidst general demonstrations 
of approval, and after a discussion, shared in by Messrs. Tijou, 
Tomlinson, Stabler, Keyte, Barningham, the president, and others, 
a vote of thanks, pro by Mr. G. Usher, was awarded to the 
talented lecturer. Mr. Robertson gracefully returned thanks, and 
the meeting dissolved. 





INFORMATION FOR EXHIBITORS OF MA- 
CHINERY AT THE PARIS EXHIBITION. 


Tue following important memorandum for the information of 
exhibitors of machinery at Paris during 1867, has just been issued 
by the executive commissioners:— 

1. The pressure of steam in the boilers will be 601b. per square 
inch, and somewhat less in the Exhibition building, according to 

osition. Water can be had under a pressure due to a few feet 
-— above the floor level from a main within a moderate distance 
from each exhibitor’s space. 

2. Water under a pressure due to a head of 98ft. can be had on 
demand, by laying a pipe from the main which adjoins one side of 
the British space. Steam will be exhausted into pipes which will 
‘be within moderate reach of each exhibitor.* 

3. Waste water will be run intoa conduit also within easy reach 
of each allotment. The original ground under the machinery 
gallery is not reached for some 7ft. or 3ft. from the floor level; the 
made ground is, however, well consolida 

4. Exhibitors must bear in mind that it rests with them to 
make due provision for everything in the way of: water, steam, 
and exhaust pipes, foundations, counter-shaftings, &c., that their 
machines may require. 

5. Exhibitors can make their own arrangements for driving 
pulleys, but in case it should suit their convenience to find pulleys 
ready for them on arrival, a list of prices may be had on applica- 
tion, at which drums can be supplied and fixed on the main shaft. 

6. Exhibitors wishing to avail themselves of this arrangement 
can do so by direct agreement with Messrs. Bryan, Donkin, and Co., 
Grange-road, Bermondsey, who are the makers of the shafting. 
London offices, South Kensington Museum; Paris offices, 71, 
Avenue des Champs Elysées, Paris. 

7. When the drums are on the shaft they can be keyed up by 
the exhibitors, to suit, as to position, their requirements. 

ulleys put up after the shafting is in its place must be in two 
a og No pulley not made in halves can be removed from the 
shafting without being broken off. ‘ 

8. The largest pulley that can be used is 3ft. Gin. in diameter. 

9. The diameter of the driving shaft varies. 

10. All cotton waste, wipings, &c., must be kept in a metal box. 

11, To ensure the public safety exhibitors will be required to 
fence off machinery in motion in such a way as the commissioners 
may deem necessary. 

12. After the lst of March the various lines of shafting will be 
run at intervals to afford such exhibitors as may require it an 
opportunity of trying their machinery. 

13. The whole of the machinery must be yes pend installed by 
the 15th of March, on which date a general trial will take place. 

14, Exhibitors are requested to bear in mind the difficulties of 
transport which are likely to ensue from the blocking of the rail- 
ways, and to take the earliest opportunities of despatching their 
goods. They are reminded that without the co-operation of the 
exhibitors the British executive are — to uphold the 
national character for punctuality, which they earnestly hope will 
not suffer in the hands of any of those concerned in the Paris 
Exhibition of 1867. 

By order, 
R. G. WYLDE, 
Secretary to the Executive Commission. 





THE LATE M. MvuESELER.—A short time back we announced 
the death of M. Mueseler, the inventor of the safety-lamp which 
bears his name, and which is now used in all Belgian coal mines. 
A féte was organised at Liége a few days ago to celebrate the 
twenty-fifth anniversary of its introduction, and the occasion was 
taken advantage of to present to the son and daughter of the late 
M. Mueseler a handsome service of plate, originally intended as a 
testimonial to their father, and which had been subscribed for by 
the colliers of the district. Such spontaneous expressions of 
gratitude to inventors are not by any means too common, and it is 
to be regretted that M. Mueseler was not spared to receive the 
testimonial-— Builder. 

ANGLO-INDIAN TELEGRAPHY.—In the course of a Parliamentary 
inquiry last session respecting the transit of Anglo-Indian mes- 
sages, it was elicited that the time of transmission between London 
and Bombay, Madras, or Calcutta, has varied from two hours to 
sixteen days, and that the average number of messages received 
from India is about thirty per day. The cost of a message of 
twenty words to India is £5 1s., of which the International Tele- 
graph Company receives 3s. 6d., the Austro-Germanic Union, 
10s. 6d.; the Turkish authorities,"£1 8s.; and the Persian Gulf and 
Indian lines, £2 19s. The total number of telegrams sent from the 
United Kingdom to India in 1865 was 11,070, realising nearly 
£33,000, whereas 8,403 messages were sent westward, representing 
£28,000. The telegraphic communication between India and the 
Continent gives a total of 2,500 messages, and the returns of the 
Indo-European telegraph from all sources during the ten months 
ending the 3lst of December, 1865, amounted to £69,770. 





* A plan will shortly be forwarded showing the general arrangements of the 
lines of shafting and steam pipes with reference to the exhibiting space. 
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RAILWAY MATTERS. 


THe number of plans for railway bills deposited for next 
session is nine. 

Tue Calcutta ‘and South-Eastern Company have made a loss of 
£67 during the past half-year. 

THE Cawnpore and Lucknow line, from which great results are 
expected, will be opened in January next. 

THE intervention of the British Government is now sought to 
induce the Italian Government to, fulfil its engagements. 

THE new hotel and bazaar constructing by the Calcutta and 
South-Eastern Company are now approaching completion. 

A RalLwayY collision took place at Huddersfield on Saturday 
night, causing considerable damage, but no personal injuries. 

TELEGRAPHIC communication between passenger and guard is to 
be introduced on the Great Western Railway, on a plan invented 
by Mr. Spagnoletti. 

On Friday the mangled remains of a railway detective were 
found near the station end of the Ipswich tunnel, and no conjec- 
ture even can be formed as to the cause of death. 

THE Crystal Palace and South Junction Railway Company state 
that their relations with the Chatham and Dover line are every 
way satisfactory, and give reasons for their statement. 

Mr. F. A. Mason, of the Lancashire and Yorkshire Railway, 
has been appointed by the directors of the Demerara Railway 
Company to the management of their railway in that colony. 

The track of the East Broadway Railroad Company, from the 
top of Ann-street, New York, through Broadway to Fulton-street, 
was torn up on Sunday, the 18th ult., by the Street Commissioner. 

THERE has been a slip on the Great Northern Company’s Spald- 
ing-to-March extension line now in course of construction. It is 
—— that the accident will delay the opening of the line for 
traftic. 

VERDICTS were on Saturday given against the Brighton Company 
for £8,000 damages, to be equally divided among the five children 
of the late Mr. and Mrs, Drew, killed in the accident at Caterham 
Junction. 

Ir is stated that the number of passengers conveyed between 
London and Paris by the South-Eastern and the London, Chat- 
ham, and Dover Companies alone is not less than 300,000 in an 
ordinary year. 

AN accident happened at New Cross on Thursday, which blocked 
the Brighton down line for some time. The officials at London 
Bridge coolly professed utter ignorance of the matter, and locked 
people in the carriages of the waiting trains. 

THE traffics of the various railways show an increase. The 
London and North-Western exhibits an increase of £3,056; the 
Midland an increase of £390; the Metropolitan an increase of 
£1,356; and the North London an increase of £849. 

The regular freight train from New York over the Hartford and 
New-Haven Railroad was thrown off the track near Meriden, 
Conn., on Thursday night, the 15th ult., by a yoke of oxen, and 
nine cars with their contents were almost totally demolished. 

The freight depét of the Grand Trunk Railroad, at Sarnia, has 
been consumed. The depdt contained a large amount of valuable 
freight, and thirty loaded cars, which were standing in the adjoin- 
ing shed, were also destroyed. The total loss will not be less than 
300,000 dollars. 

THE Doncaster and Gainsborough line, which will complete the 
Great Northern loop line from Doncaster to Peterborough, and 
relieve the main line of much of the present coal traffic, is rapidly 
approaching completion, and it is expected it will be opened for 
traffic in two or t months from the present date. 

THE contract for the works on the Doncaster and York branch 
of the North-Eastern Railway has just been let, and the contractor 
is to commence operations as soon as possible. The line has been 
staked out, and when finished will shorten the route from London 
to the north by the Great Northern Railway several miles. 

THE Thorne extension line from Doncaster to Sandall has 
just been inspected by Captain Tyler, of the Board of Trade, and 
approved. Passenger trains are at once to commence running, and 
the route from Manchester and Liverpool, through South Yorkshire 
to Grimsby direct, will thereby be established. The Thorne ex- 
tension, besides bringing Grimsby some miles nearer. to the west, 
will open the Lincolnshire ironstone fields. 


On Monday morning the traffic was resumed on the Potteries, 


Shrewsbury, and North Wales line of railway, Mr. Peel, the 
acting sheriff, having at length yielded to the solicitations of the 
representatives of the company, seconded by the recommendation 
of the gentleman at whose suit the writ was issued, and withdrawn 
his prohibition. The concession is, however, clogged by the condi- 
tion that the train shall remain in Shrewsbury all night. 

THE five o’clock train from London on Tuesday night came into 
collision with a wagon partially run into a siding near the Wigan 
station. This wagon, after being struck by the engine and thrown 
on its end, caught the passing carriages, and at last became im- 
bedded in the side of one of them. One gentleman in this carriage, 
Mr. Nicholls, the Preston ~~ agent, was seriously, and some 
others more slightly, injured. The engine was disabled and the 
train delayed an hour. 


AN extraordinary general meeting of the Tewkesbury and Mal- 
vern Company was appointed to be held on Wednesday, to consider 
the expediency of confirming an agreement to lease or hand over 
the undertaking to the Midland Railway Company, and to apply 
to Parliament for power to carry the same into effect ; but, in 
consequence of the non-attendance of a sufficient number of share- 
holders to constitute a quorum, no business on that account could 
be transacted. The bond and debenture holders subsequently for 
themselves agreed to the above arrangement. 


THE Indian Branch Company report that the preliminary opera- 
tions of the company have been carried on, including the surveys 
and sections of the main line from the East Indian Railway at 
Buxar, vid Azimgurh, Shahjehanpoor, Moradabad, &c., to the 
Lahore and Delhi Railway near Saharanpoor, 500 miles. There 
are also the branch lines, the Lucknow and Cawnpore lines, 
forty-five miles in length, of which 42} miles are under construc- 
tion, which will be opened shortly for traffic. The plans are com- 
pleted, and the lines set out on 126 miles of branches from Luck- 
now and beyond; the trial sections are taken of 145 miles, making 
together 500 miles of main line, and 216 miles of branch lines, 
being 816 miles in all; to which must be added the surveys of 
about 200 miles of alternate lines, showing that operations 
have extended over 1,000 miles in the provinces of Oude and 
Rohilcund. 

Aout three years ago an undertaking, entitled the “‘ Royal Sar- 
dinian Railway a was brought out in London, where the 
capital was almost wholly subscribed. The object was to construct 
a network of railways in the island of Sardinia, and the constitu- 
tion of the company was effected by a decree under the King of 
Italy’s sign-manual, in pursuance of a concession which had been 
granted by the Italian Government. As caution money for the 
due fulfilment of its obligations the company deposited 3,000,000 
lire in the royal treasury at in. One of the main features of 
the convention was that by it the Government covenanted to de- 
liver to the company 500,000 acres of land in the island, yielding 
a net annual rental of £24,000 sterling, besides guaranteeing an 
annual revenue of £580 per mile. But when the company, having 
paid its deposit, called upon the Italian Government to fulfil its 

art of the agreement, it was found that the latter could not de- 
iver the lands, because it never had possession of them, and it 
was three years later before the Parliament passed an Act permit- 
ting the Government to dispossess the owners, Even now this 
can not be effected without tedi litigation. 








NOTES AND MEMORANDA. 

THE initial velocity of the Enfield rifle bullet is 1,272 feet per 
second, 

THE Viennese surgeons employ a white blotting paper as a cheap 
substitute for lint. 

A Locomotive boiler wears with four times the rapidity of a 
stationary one. 

GLYCERINE is now used in America in gas meters as not being 
liable to freeze like water. 

THERE is a difference of thirty seconds in different scientific 
calculations of the longitude of Rio. 

A sHot from a 3-pounder Whitworth gun has been known to 
travel to a distance of 55 miles before grazing. 

A sHor of two inches in diameter, moving with a velocity of 
1,200 feet per second, is opposed by an atmospheric resistance of 
35°27 Ibs, 

ARTIFICIAL birds’ nests are now made in Switzerland under the 
direction of the societies formed there for the protection of in- 
sectivorous birds. 

AccorRDING to Sir John Bowring ‘more than 30,000 words have 
been added to our recognised vocabulary since the appearance of 
Johnson’s Dictionary. 

THE atmospheric resistance to a 100 Ib, Armstrong shot moving 
with a velocity of 1,200 feet per second is 432°05 lbs, To a12 lb, 
shot under the same condition it is 79°35 Ibs, 

A coaTine of gold cr silver leaf on the object glass of a telescope 
will enable the observer to look at the sun for a length of time 
without injury to the eyes, and without loss of definition in the 
solar disc. 

M. Sayers recommends as a light for photographers the follow- 
ing mixture :—Twenty-four grammes nitrate of potash dried and 
powdered; seven grammes of flowers of sulphur, and seven of red 
sulphuret of arsenic. 

BoussINGAvULt contrived an experiment by which the air con- 
tained in a branch of an oleander in full vegetation was extracted. 
It proved to be nitrogen 88°01 per cent., oxygen 6°64, carbonic acid 
5°35 per cent., being about the composition of the air from a well 
manured soil. 

Pror. VAN DER WEYDE, of Girard College, in America, has 
succeeded in obtaining a liquid from the condensation of gases 
from petroleum, which boils at the low temperature of 40 deg., 
and produces intense cold on evaporation. He has named this 
new substance chimogene. 

AN enormous quantity of raw cotton has been imported this 
year, and this increase continues to be maintained month by 
month. The value of this article sent from the United States 
alone up to the end of September is computed to be between thirty 
and forty millions sterling. 

Ir seems that detached leaves, kept in shade for many days, 
with the cut end of the petiole in water to prevent desiccation, 
preserve the power of decomposing carbonic acid, when ever 
brought into sunshine. But for this they must be kept in an 
atmosphere containing a supply of oxygen. 

In eighteen experiments, with oleander leaves exposed to the 
sun, from 8 a.m. to 5 p.m., in an atmosphere rich in carbonic 
acid, a square metre of foliage decomposed on the average over a 
litre of carbonic acid per hour, while in darkness only 7-100ths 
of a litre of carbonic acid were produced per hour. 

M. DE FONVIELLE has started a new theory in explanation of the 
falling stars. He supposes that a ring of asteroids revolves round 
the sun in an elliptical orbit in the place of the earth’s orbit, but 
intersecting that orbit at four points, This would account for the 
periodical showers of falling stars. 

Sr. Joun’s Gate, Clerkenwell, interesting to the antiquary and 
the man of letters, is now undergoing partial restoration. The 
present staircase is to be removed and will be replaced by a solid 
oak winding staircase, and the stone doorway, formerly the 
entrance to Cave’s printing-office above, will be restored. 

A CIRCULAR has been issued from the Board of Trade announc- 
ing that the Royal Society has undertaken the duties hitherto per- 
formed by the Meteorological Department of the Board of Trade. 
The storm warnings are declared to be in effect useless, and they 
are to be discontinued, but the weather reports will be published 
as usual, 

Ir may be said that more than four-fifths of the English tongue 
are traceable to a Gothic or Anglo Saxon source. In our Lord’s 
\ prayer of sixty-nine words, sixty-four are Anglo Saxon. In a 
| passage from Swift of eighty-eight words, seventy-eight were 
| Anglo Saxon. In one from Johnson of eighty-seven words, sixty- 
| six were Anglo Saxon. 

M. FAvuDEL lately described the discovery of portions of a human 

} skull at Engisheim, near Colmar, in the formation termed lehm 

Alpin, and in conjunction with bones of the Elephas primi genius 

and Bos priscus. He considers these remains to show that man 

lived in Alsace and in the Upper Valley of the Rhine at the 

riod when the loam (/ehm) was deposited, and before the country 
ad reached its existing form. 

M. NOBLE suggests a simple and effectual method of rendering 
nitro-glycerine temporarily non-explosive. The addition of spirit 
of wood will render the mixture non-explosive either by heat or 
percussion, If it be required to restore the nitro-glycerine to its 
former state, all that need be done is to add water to the mix- 
ture ; the methylic alcohol will thus be absorbed; and the nitro- 
glycerine be precipitated to the bottom, whence it may be ex- 
tracted by decantation. 

M. JANSEN has proved by conclusive experiments that a large por- 
tion of the lines of the solar spectrum are terrestrial and produced 
by watery vapour. On ascending the Faulhorn he found these dark 
lines diminish in intensity in proportion to his height above the 
sea; and when the light of fire-wood, which gives a continuous 
spectrum, was transmitted through several miles of air, in contact 
with the Lake of Geneva, and though saturated with watery, 
vapour, all the lines of the solar spectrum were produced. 

M. Bazin, favourably known for his photographic researches, 
has contrived a very ingenious submarine photographic studio, by 
which he is enabled to take ee om of sunken ships, rocks, 
&c. The chamber is provided with lens-shaped water tight win- 
dows, and by means of the electric light the objects to be photo- 
graphed are highly illuminated. M. Bazin is able to remain about 
ten minutes in his submarine chamber, and has produced several 
clear and well-defined photographic pictures of objects at the great 
depth of 300 feet. 

THE province of Gironde produces annually about 125,000 
quintals of cork, To supply the demand of the manufacture, 
which annually consumes 155,000 quintals, 30,000 quintals of 
rough cork are imported, principally from Andalusia, Estramadura, 
and from the district of Arenys de Mar, in the province of Bar- 
celona ; 8,000 persons of both sexes are employed in this industry. 
Of this number, 3, 340 workmen are employed in cork cutting. The 
annual production amounts to 1,283,000 thousand bottle corks, of 
the approximate value of 15,500,000 frs. The raw material may 
be estimated at the value of three millions of francs. 

THE editor of the Agricultural Gazette wrote lately as follows:— 
“We have this week cut plots of Italian rye-grass sown cleven or 
twelve weeks ago, which have since been watered (part of thirty 
or forty acres similarly laid down) with 400 or 500 tons per acre of 
North London sewage. They yielded at the rate of 10 tons per 
acre of first-rate succulent cow food. At Worthing we hear of a 
single cut of 20 tons having been obtained from rye-grass similarly 
treated. Near Barking they have cut in places 20 tons per acre 
at a single cutting; and from the surface A sheer sea-sand, dressed 
with the water from the North London outfall, they have cut 10 
to 12 tons acre of grass at a single mowing as the result of four 
ot five weeks’ growth.” 











MISCELLANEA. 


THERE is grumbling about unequal remuneration of the painters 
at the House of Lords. . 

WATER with an admixture of saline matter is most destructive 
to locomotive boiler tubes. 

A COMPANY 1s at work preparing to take visitors to and from the 
Paris Exhibition in balloon omnibuses. 

A MESSAGE of 2,000 words has been sent to the American 
minister at Paris by the Atlantic telegraph. 

GOLD has been found in Ecuador in such quantities that people 
have come there from California to the diggings. 

ANOTHER ship has been lost through the lights in the village of 
Whitburn being mistaken for the Tynemouth light. 

OBERLIN COLLEGE, in the State of Ohio, has a telegraphic line 
thirty miles long to teach students the art of telegraphy. 

TreMoNT House, Chicago, as big as Buckingham Palace, has 
been raised 6ft. without any inconvenience to the inmates, 

Some kinds of iron can be bought 15 per cent. cheaper in Bel- 
gium than in England, and, it is said, quite equal in quality. 

THE wear of a locomotive boiler is from five to eight years, 
during which it will have evaporated ten million gallons of water. 


A BIRMINGHAM manufacturer has constructed an alleged per- 
fectly unpickable lock, and one that cannot be blown open with 
gunpowder. 

THE neglect of the Academy Life School is to be remedied by the 
appointment of a curator to assist, and to some extent to relieve 
the visitor. 

THE Metropolitan Board of Works last week expended upwards 
of £27,000 for property required for the southern embankment of 
the Thames. 

THE roadway of the Thames embankment will be four feet above 
Trinity high water mark, a point to which the tide has never been 
known to reach. 

THE greatest expedition is now being used at Chatham Dockyard 
in hastening forward the construction of the iron-clad ships now 
building at that establishment. 

THE Belgian Government have appointed a commission to 
inquire into, and if approved to adopt, the code of maritime coast 
signals now used in France and England. 

On Tuesday morning 10,000 stand of breech-loading rifles arrived 
at Kingston, to be stored at the Pigeon-house Fort for distribution 
to the troops in Ireland as soon as possible. 

FURTHER experiments were made on Monday at Shoeburyness 
with the Palliser shell. The general results are considered as con- 
firming the high value of this remarkable missile. 

Tue first American steam whaling vessel, the Pioneer, of New 
London, returned on Wednesday, the 15th ult., after a very sue- 
cessful cruise of six months and a half in the Arctic ocean. 

A SELF-WINDING clock has been invented by Mr. Hoostmann, of 
Bath, in which the inconvenience and inaccuracy, so often com- 
plained of in ordinary clocks, are for the most part obviated. 


MAcHIN®RY is being introduced for the production of welded 
boilers. The Midland Railway has had nineteen such boilers in use 
for six years past with satisfactory results, and will in future use 
nothing else. 

SrarF-CoMMANDER Mortrarty, C.B., was on Saturday last pre- 
sented by his brother officers with a very handsome and valuabie 
service of plate, in recognition of his eminent and successful exer- 
tions in laying the Atlantic Cable. 

UNDER the direction of ex-President Murillo, of Colombia, 
several hundred miles of telegraph wires were projected, and are 
now partially completed, across the lofty Andes ; at one point the 
line will be elevated 13,000ft. above the sea level. 

TWENTY-TWO miles of the main irrigating and navigable Kendra- 
para Canal have been opened for irrigation, which, when the four 
following miles are completed at the end of the year, will be 
suflicient to irrigate 60,000 acres of contiguous land. 

THE South Wales ironmasters have given notice of a reduction, 
probably of 10 per cent., in the workmen’s wages, to take effect in 
a month. The men appear to accept the reasons for the proposed 
reduction as fair, and seem dis quietly to submit. 

OnE of the most enterprising engineering firms in London, find- 
ing that they can get their machinery made cheaper in France than 
they can make it themselves, are given large orders in that 
country, and reducing their London establishment proportionally, 

WirH regard to remuneration for the invention of the Snider 
gun the Secretary of State proposes to give a reward of £15,000 
in all, unless it should fail when tested by being placed in the 
hands of the troops—an ordeal to which it has not yet been sub- 
mitted. 

THE Peninsular and Oriental Steam Company have arranged to 
run two steamers every month between Bombay and Suez, as an 
experimental line, in addition to the —s fortnightly mail 
service, thus increasing the communication with Bombay to four 
times a month. 

THE Russian Ministry of War has ordered the conversion of 
162,000 muskets into breech-loaders. The work is to be executed 
at St. Petersburg, Moscow, Kiew, Odessa, Wilna, and Warsaw. 
Tenders will be received by the artillery department of the War 
Ministry up to December 9th. 

THE King of Wurtemburg has decided on using the Swiss rifle 
model. The Bavarian Ministry has selected the Federal pattern. 
In the Grand Duchy of Baden the Prussian needle gun will pro- 
bably be chosen. In Hesse no decision has as yet been come to, 
but certainly a different one will be adopted. 

THE drawings and plans for another powerful ironclad, to be 
constructed at Chatham, are in course of preparation at the 
Admiralty. This ship will be provided with two sets of engines, 
each of 800 horse-power, which, collectively, can be worked up to 
something representing very nearly the power of 10,000. 

Tar French ships of war are tried over a measured distance of 
about fourteen knots near Toulon, which affords a fa‘> test of 
speed; and when we compare our 15-knot Bellerophon with the 
14-knot Solferino, we should remember the conditions of trial, and 
that the former is incapable of maintaining her boasted speed for 
even one half hour. 

Tue works in connection with the New Stafford Coalpits, near 
Shiffnal, the successful sinking of which was a few weeks ago cele- 
brated by a banquet, or over by Lord Granville, are being 
rapidly proceeded with. It is computed that the mine contains 
ten million tons of coal, the estimated yield being at the rate of 
27,000 tons per acre. 

A NUMBER of workmen are now employed in the smithy at Chat- 
ham Dockyard in the removal of the roof of the quadrangle, to 
allow of the erection of an additional forty-ton steam crane, to 
be used in lifting the heavy masses of iron required to be forged 
in the smithy, under the operations of the steam hammer, the 
erection of asecond crane being rendered necessary in consequence 
of the large forgings now executed in the smithy for the ironclad 
ships building. 

Tue First Commissioner of Her Majesty’s Works has at last 
decided upon upon using steam road rollers in the metropolitan 

arks. ‘The first engine, which has commenced its work in Hyde 

>ark, is 12-horse power nominal, and was manufactured by Messrs. 
Aveling and Porter. It weighs upwards of twenty tons, and has 
rollers seven feet in diameter and three feet broad. The weight 
upon each foot of road is not less than three tons. The Marble 
Arch is considerably too narrow to admit this powerful machine, 
and there are not more than two gates in the park that are suf- 
ficiently wide to give it admission, 
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COLONIAL DRAINING MACHINERY, BY MESSRS. MIRLEES AND TAIT, GLASGOW. 
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BRIDGE OVER THE BUILTH AT WYE, CENTRAL WALES RAILWAY. 


MESSRS. CAMPBELL EVANS AND CO,, MORDEN IRONWORKS, GREENWICH, ENGINEERS. 
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| main girders, the cross girders are stayed together ut their ends Ly 
a continuous longitudinal plate of the same depth as themselves, 


ilway over the river | plate girders, each 196ft. long over all, placed at a distance of 6ft. 
joined to the platform by an angle iron. 


ns, | 6in. apart centre to centre; on the top of which are placed sixty- 


Tuls bridge carries the Central Wales Ra 
Wye, about one mile above the town of Builth. Itisin twos 
ore, | five cross girders, rolled solid to an I section and supporting a plate 
The depth of the main girders between top and bottom flan: 
i rom the centre to « 


The whole is surmounted with a 
is 7ft., and the width of the flanges 20in. 


each of 88ft. in the clear, resting on an abutment at either s 
platform 13ft. 6in. wide. 
distance of 24ft. from each end of the girder, the flange consist 


and a pier in mid-stream 9ft. in thickness. The height from the 
rail to the water level is about 40ft. ; - | i i i itudi 
r t } wrought iron handrail. The rails laced longitudinal 
The wrought ironwork of the bridge consists of two continuous sleepers bolted to the cross girders, "Besides etag bolted to the 
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four thicknesses of gin. plate, the outer thickness acting as a cover 
plate to the joints of the others; these joints being arranged at 
uniform distances apart throughout the length of girder. At 24ft. 
—_ the end the section is reduced to three thicknesses of gin. 
plate. 

The web is of half-inch plate throughout, made in 4ft. widths, 
butt jointed, and the joints covered by T-irons din. by 3in. by din. 
on each side; these T-irons reach across the top and beret angle 
eo and are rivetted to them, thus acting as stiffeners to the 
web. 

The angle irons joining the ee bottom flanges and the web 
are 5in. by Sin. by jin., and joints in them are covered by 
angle pieces of shorter and thicker section, giving an area equal to 
their own. The flanges and angle irons are secured with lin. 
rivets throughout, and the webs and gussets with jin. The cross 
girders, as before stated, are rolled solid to an I section, and are 8in. 
deep by 5in. width of flanges and half-inch thick, and are placed 
at 3ft. centres. Each one is secured to the main girder by four 
gin. bolts. The platform plates are 3ft. wide and }in. thick, and 
their edges butt on the centre of each cross girder, to which they 
are rivetted with half-inch rivets. The longitudinal plate joining 
the cross girder ends is 8in, by fin., and the angle iron connecting 
it to the platform is 2}in. by 2in. by gin. An angle-iron beading 
of the same size runs along the outer edge of the platform. 

The main girders are connected together at intervals, in addition 
to the fastening of the platform and cross girders on the top, by a 
cross tie of T’-iron 5in. by 3in. by 4in., and a pair of diagonals of 
angle iron 24in. by 2}in. by gin., reaching from the top of each 
girder to the bottom of the opposite one, and firmly rivetted to the 
flanges and angle iron, 


FIG.3 
CROSS SECTION 








On the centre pier the girders rest on two cast iron sole plates 
8ft. 5in. by 2ft. 5in. by 2in. thick, and at each abutment provision 
is made for expansion and contraction by placing under the end of 
each girder a cast iron frame containing six rollers 6in. diameter. 

The girders were built and rivetted up on the embankment close 
to the intended site, the cross bearers and platform bolted and 
rivetted in their places, and the transverse bracings fixed; in fact, 
the bridge was completed, with the exception of the handrail, and 
was then moved across the opening into position by the use of 
screw jacks and without any scaffolding or other appliances of the 
ordinary kind. In performing this operation it became necessary 
to devise means for taking the thrust of the advancing girders otf 
the masonry of the abutment and pier as it passed over them. 
For this purpose three roller frames were placed under each main 
girder, the first on the abutment, the second near the middle of 
the bridge, and the third towards the inner end. The first of these 
was attached by a wrought iron strap to a chain (constructed from 
the railway bars and fish plates on the spot), which was secured at 
its inner end to a mass of timbers embedded in the embankment 
behind the bridge, and which acted as a fulcrum for the screw 
jacks in forcing it forward. The bridge was then moved forward 
till it reached the centre pier, where two roller frames were placed 
to receive it; these frames were then attached by a strap and chain 
of railway bars to the mooring already described at the abutment, 
the chain across the opening being supported at intervals by slings 
from the bottom of the girders. 

The bridge was then moved forward over the centre pier, the 
lateral thrust on the masonry being taken up by the chain, and in 
this way the whole distance from-bank to bank was accomplished 
without any displacement of the masonry. The roller frames were 
then taken from under the girders on the centre pier and replaced 
by the sole plates, on which the bridge was ultimately to rest. 

The strength of this bridge, calculated by the received formula 
for continuous girders, is as follows: —Section of flange at centre 
(the flange plates only being considered as effective) equals 374 
square inches, minus 7in. deducted for rivet holes, = 30in. x 2 = 
60in. for the two girders, This section, in the case of one span 
fully loaded while the other, has only its own weight, gives a safe 
available strength for rolling load of about one and three-quarter 
tons to the foot run, which, for a single line, leaves a considerable 
margin above the greatest possible load. 

The total weight of the wrought ironwork is 148 tons, and the 
cast iron five and a-half tons. 

The superstructure was designed, constructed, and erected, by 
Messrs. J. Campbell Evans and Co., of East Greenwich. 








LETTERS TO THE EDITOR. 


-( We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





HYDRO-PROPULSION—SUBMERGED NOZZLES. 


Srk,—In the postscript of my last communication to you, I al- 
luded to a correction necessary to be applied to one part of my 
letter on the effect of submerging the nozzles for hydro-propul- 
sion. I will now, with your kind permission, give an account of 
this correction. But first let me make a few remarks upon the 
letters of your other correspondents which appeared last week, in 
so far as they reflect upon myself. 

I shall make no comment on Mr. Napier’s mode of calculation 
for ascertaining the most effective velocity of discharge further 
than this,—that in due course it will be found to support, rather 
than weaken, the statement I have made on this point. Indeed, if 
he will allow me, I will use it for this very purpose in my next 
letter. Neither shall I now deal with the last paragraph but one 
in Mr. Murray’s last letter, but leave him to be hereafter con- 
vinced by the proof I have promised, that the idea he condemns is 
not so fallacious as at first sight it appears. At present my object 
is to settle, as far as I can, the question of submerged nozzles. 

Mr. Murray re-asserts and defends his theory about the dynami- 
cal resistance of the external water, and illustrates it from his own 
point of view. I venture still to differ from him. The displace- 
ment of the external water he speaks of by the issuing jet would 
certainly take place at the commencement of issue ; but afterwards I 
conceive the successive layers, so to speak, of the column of issuing 
water simply and necessarily follow into the place of their retiring 
predecessors, which are gradually more and more retarded by the 
surrounding water the further they recede froin the nozzles, until 
at length all velocity is destroyed in them, and they become merged 
in their own element at rest. But at what distance from the 
nozzles this takes — and what amount of the fluid resistance 
by which their velocity has thus been gradually destroyed, is re- 


mitted back along the column of issuing fluid into the nozzles, and 
what amount is expended on the surrounding water itself, I can- 
not say. My impression is that the amount of pressure remitted 
to the nozzles is very small, and I find this impression borne out 
by Weisbach’s experiments on water issuing under water. Whether 
such experiments can beregarded as sufliciently comprehensive and 
conclusive to meet the requirements of the present case I can only 





surmise. They agree, however, near with my own pre- 
conceived notions, and until we can have her experiments to 
guide us I cannot abandon my own belief in favour of Mr. Mur- 
i theory. 
ut in the former part of his letter he touches the point which 
forms the principal subject of my present communication; how 
far he handles it successfully we s see as we proceed. He 
uotes a statement from my letter of the 20th ult., and then adds 
that I ‘‘show no manner of reason for the assertion.” If he had 
continued the quotation one sent further, he would have sup- 
plied ~ reason—no bad one in its way—by the veryact. That 
reason, however, I now assert to be, under the circumstances, not 
sufficient. Let me explain. 
My words were, «Whatever be the distance of the diap 
from the nozzles, and whatever diminution of efflux-velocity they 
cause in consequence, this diminution must be precisely that due 
tothe amount of pressure remitted from the dis hragms to the 
nozzles.” So far this is unimpeachable; but then focr the con- 
clusion that, ‘So’ far asthe forward thrust on the vessel is con- 
cerned, what we lose in reaction from diminished flow we gain in 
action by this remitted pressure, for the one exactly measures 
the other—the one is the cause, the other its direct and immediate 
effect.” Now this, Sir, I am afraid, is incorrect; the loss on the 
one hand is not equal to the gain on the other, though directly 
caused by it; for the loss is that due to a moving, the gain that 
due to a stationary, pressure, relatively to the vessel.- What I 
mean by this will be apparent from the following analysis: — 
Consider the case of my tank on wheels; and let 
v = velocity of a free issue, in feet per second, 
u = constant head of water in tank: 
also, for any assigned obstacle to free issue, let 
v—u = velocity of corresponding issue, in feet per second, 
h- k = the equivalent head of water requisite to cause it; 
so that a head of k feet of water in the tank is neutralised stati- 
cally by the fixed external obstacle,—fixed, I mean, relatively to 
the tank, but no way attached toit. This is the same thing as 
supposing that the external obstacle remits a constant pressure 
A. k. w into the orifice of discharge. Now, the reactive force on the 





tank due to an issue of r—u has been proved to be 2(h—k). A. w; | 


but the external pressure A. k. w, remitted from the obstacle, also 
acts in the same direction upon the tank and its contained water, 
regarded us one entire mass; and, therefore, the whole force of 


propulsion 
=2(h—h). A.w+ A. kh. w 
= (2 h—k). A. w 
If, then, P be the forward thrust for free issue, and P, that for 
obstructed issue we have 
P=2h, A. w, and Py = (2h—K). A. w 
k 
P . > Dos x > 
and hence P,= (1 =)! 4 
Now, to apply this to the case of hydro-propulsion, we have only 
to replace v by V —v, according to the notation of my first letter, 
v.(V—r) 
ca 


and understand / to represent - in place of ’-; and we 
29 


P ik 
shall have a a 
e P Th ee ee 


Also if H be the engine-power, in foot-pounds, for free issue 
and Hi that for obstructed issue, expended > P, p Sand idan 
H=P.V,andHi=P1. (V—u); 
° Hi =(1 2 
Vv 


Pp. u Kk ; 
: F=C-¥)-G-g)-- @ 


Moreover, if vi be the velocity of the vessel when the forward 
thrust is Pi, we have 


useful effect for free issue (E) = =i 4 
and useful effect for obstructed issue ( Ei )= Ps * 
1 
k\1 
ce Batt. *. 2a (1 i)! ” 
ence ooo oa oe be te ee « Oe 


“Vv 
Lastly, if P’ be the forward thrust, and v’ the velocity of vessel, 
for obstructed issue, when Hi is supposed to be worked up to H, as 
in practice would be the case, we may put 


k\3 
Pp. v’ (1 -5;) 


ae u 


I~ ¥ 
5 ) 
_ (-4y 
v 2h 
whence, -=T ees ee ae oe er 
v aes oe 3 
v) 


If, as I believe, the actual diminution of flow for submerged 
nozzles is small, the above formulas would be represented very 
approximately by the following simple ones : 


Ei u 

gmIt+y 

” 1 u 
and meee 1+}. v 

i +f ll 


to which we may add >= 1+ 4%. v 


The practical conclusion to be drawn from the whole may be 
summed up thus :—The saving in engine power for submerged 
nozzles more than counterbalances the loss in forward thrust ; so 
that, when the engines are worked up to a given power, the useful 
effect on the whole is increased. 

The above investigation may appear long and tedious ; never- 
theless I cannot help thinking that it represents the true state of 
the case more accurately than Mr. Murray’s short cut. His 
formula for the conservation of engine power I admit ; but when 
he assumes, in the case of a supposed obstacle to free issue, that 
the whole engine power is effective for propulsion, and therefore 
makes his Ra true measure of the vessel’s resistance, I cannot 
agree with him. A part of this R is wasted on the obstacle, and 
the residue only operative for propulsion. Making this allowance, 
I find, in the particular instance he takes by way of illustration, 
that the velocity of vessel would be only 10°1 knots an hour, 
instead of 10°9—(it should be 11°02)—which his method gives. 
My reasons for making this reduction he will easily gather from 
the basis on which I have founded my investigation ; but to satisfy 
himself that I am not far wrong, I would suggest that he should 
consider the case of my tank on wheels under the following aspect : 
Let the opposing obstacle be held closer and closer to the tank (of 
course by some extraneous force), thereby more and more checking 
the flow, until it stops up the orifice like a plug. In this limiting 
case, the extraneous force necessary to keep the plug in its place is 
Ah w.; and this, under the circumstances supposed, is precisely 
the forward thrust on the tank. But since all flow is stopped, k is 
equal to h; and so my formula for the forward thrust gives 
(2h—h). A.w, or A.h.w; as it ought to give. 

But already, Sir, this discussion on submerged nozzles has 
occupied too much of your space, and I think we have exhausted 
the subject, as far as —— discussion can. Mr. Murray and I 
both agree in the material fact that submerging the nozzles would 
be a saving of engine-power, and therefore give increased efficiency 
for a constant power : our only disagreement—a somewhat wide 
one, it is true, all things considered—is as to the amount of this 
saving. According to my belief it would be very small ; so small 
that, in the ease of the Waterwitch, it is a question whether 





submerging the nozzles would not more than counterbalance this 
theoretical saving by reason of the increased resistance due to six 
square feet of the forward nozzle-area directly opposing the 
vessel’s motion through the water. I think it would. 

I shall now close this question, as far as I am concerned, and in 
my next letter proceed at once to give an explanation of the loss 
in the performance of the Waterwitch, in continuation of my first 
communication to you of the 6th ultimo, 

4th December, 1866. J. A. L. Arpey, M.A, 

P.S.—If Mr. Murray has any doubt about the correctness of my 
analysis and its results, I shall be happy to show him that they 
agree with the formula he cites for conservation of engine power, 
when his R is properly interpreted; but I think it quite unneces- 
sary to trouble you with it. 


Str,—It is, perhaps, with justice that Mr. Airey finds fault with 
the style of my letter in your journal of the 23rd ult., so I will at 
once cry peccavi in that respect and apologise for the warmth with 
which i wrote it, and being the first offender I will allow judgment 
to go by default as regards all his retorts where they do not directly 
affect the elucidation of the truth; but I wish to explain that in 
using the words ‘‘ deduction” and “‘ proof” I had no intention of 
making an invidious comparison, as Mr. Airey supposes, between 
the relative forcibleness of the two methods of arriving at the 
same conclusion, for one method may appear clearer to one mind 
and the other to another ; but I meant by deduction the conclusion 
itself, and by proof the process of deducing it, and only claimed 
for the method I gave the advantage of brevity, which Mr. Airey 
thinks I gain at the expense of assuming too much as known, but I 
do not think there is much difference in that respect between the 
two methods. 


The formula f t= v is deduced by a few simple equations from 
g 


the rule v is as Z t, which latter may be considered the base on 
m 

which all the laws of motion rest, and itself stands directly on the 

foundation that to alter the velocity of a mass a force must act on 


it for a time. 
Now I certainly assumed the general laws of motion to be 


known, but as the steps are not many from the base v is as f t, to 
m 








the equation / ¢ =p for all cases, perhaps you will allow me to 
g 


state them in a somewhat condensed form as follows:—» is as St 
m 
therefore m v is as f t. 
W is as the mass x by the intensity of the force of gravity, andy 
is as the intensity of gravity, therefore W is as m g, therefore m 


- 

is os, therefore © , visas f t, that is the ratio of —v to ft is 
g g 9g 

constant. w 

Again, if f, ¢ and W each equal 1, then v = g and o7* 1= fi. 


W 
Therefore f ¢ is always equal to 7” however rapidly the motion 


may be imparted to the mass, and consequently the formula is 
equally applicable to the discharge of liquids as to the movement 
of any an mass. 

But if this last sequence is not perfectly clear it can be made so 
very shortly as follows :— 


When the force and mass are constant, v is as £ t, therefore v is 
the same when the mass and time are m and ¢ as when they 
are —m and ~ t, consequently if the mass moved in time ¢ be 
divided into n parts and the whole force act on each part alter- 
nately for 1; (which is exactly the case of discharging fluids) the 

n 


velocity will be the same as when the whole force acted on the 
whole mass for time ¢. 
Therefore v is 2s Lt and w v =f t for fluids as well as for 
m gy 


solids. 

But to come to the real point of dispute, viz., the logical expla- 
nation of “ the law of two altitudes,” for to point out the error 
Mr. Airey has fallen into in that respect was the only object I pro- 
posed to myself in writing on the subject. Mr. Airey thinks it a 
matter of comparatively little importance, but logic is the basis of 
mathematics, and I cannot think it a small matter if we can only 
account for the existence of the entablature by treating with con- 
tempt the science by which the column was raised. _ , 

In his last explanation, which is but slightly varied from his 
previous one, Mr. Airey makes this remark, *‘the dynamical reac- 
tion of the issuing water must necessarily impress upon the tank 
southwards an additional force of A h w;” now the mathematical 
deduction is that the discharging force, and therefore its dyna- 
mical reaction, is equal to 2 A hw, which is contradictory of the 
sentence quoted. 

Besides which, it is not true, in fact, that the reaction on the 
tank is equal to 2A hw, that is to say, if the pressure on the 
piston is equal to A 4 w, the reaction when it is removed is not 
equal to 2 Ah w except with one particular form of adjutage, 
which form is obtained entirely by experiment, 

If the orifice is ina thin plate the reaction is somewhat less than 
1} Ah w, and if the adjutage were a short straight pipe the re- 
action would be about a tenth more than this; now if the logical 
explanation is correct it ought without experiment to account for 
these variations, which it does not. But the fact is that the re- 
action on the tank is only equal to 2 A / w, when there is no con- 
traction or expansion of the stream beyond A, and where h is the 
head due to the velocity and not the actual head of the fluid; 
hence the logical explanation which takes no nete of these points 
falls to the ground, and the difficulty remains. 

I wish to clear myself from one imputation, viz., that I made 
use of Mr. Airey as a cat’s-paw for an advertisement, whereas I 
put the remark about the pamphlet in a note that it might be left 
out without affecting the letter, as my note to you will bear out. 
I thank Mr. Airey for his promise to read it, and as my only object 
in bringing it out is theadva t of , [ will have much 
pleasure in forwarding him a copy as soon as I get them, and 
further, promise to take in good part any castigation he may con- 
sider my treatment of the subject deserves. R. D. NAPIER. 

December Ist, 1866. 








Sir,—Your number of the 9th inst. contains a letter by Mr. 
Airey on the reaction of water. The second investigation, or pro- 
cess of reasoning, as he calls it, is apparently fallacious, but the first 
is not so plainly wrong, in fact, I may say that it is correct so far 
as it goes, and it agrees with Weisbach’s result in Art. 137, where 
it is shown that the reaction of a stream is equal to the pressure 
on the vena contracta as an area and a head equal to double the 
actual head. 

Weisbach shows that the reaction is, or would be, equal to double 
the head on the whole orifice if the water could come out, but he 
limits correctly the actual reaction to the double head on the area 
of the vena contracta. Now I think I can show that the vena con- 
tracta is a mathematical necessity. 

Let there be a tank having an orifice, equal A, and a head = h. 
Let v = »/2 gh be the theoretic velocity of the water, and F= 
actual pressure on the whole area of the orifice, and which pres- 
sure generates the velocity v. ; 

Let W = weight, and M = mass of unit in length of a column of 
water whose cross section or area is A. 

Further, let us suppose that the continuous pressure F acts first 
upon a film for a short time, d ¢, and then to act wholly upon the 





Dec. 7, 1866. 


THE ENGINEER. 


445 











next film, and so on, the problem being to find what value of F is 
necessary to give the velocity v to a certain amount of water. 
Now W v = Mvg = weight of water acted upon in one second, 
and therefore M v g d ¢ = weight acted upon during the interval 
dt, by the force or pressure F. 
Hence, accelerating force = as =f=y, 


Pressure 
weight Mgvdt 
i z av and this accelerating force acting during the interval 
d t, has to produce the velocity v. 

Now v= force x time generally, therefore v = 


Fdt _ F 
A Meodt Mv 
from which F = M vo? = M g. = W. 2 h, so that the neces- 


g 
sary force is that due to a double head, but the actual force is only 
that due to the head, so that there must be some incongruity in 
the above. 
After the first film has been acted upon for the time dt, and 
attained the velocity v, it will have passed through a distance = 


“¢ + which will be the distance between it and the second film 


when the force is transferred to the second film, which latter can, 
therefore, never catch up to the former, and hence the incorrect- 
nessof the supposition that if v be the velocity, then the mass 
acted upon during d ¢t is Mv d t, as that supposition assumes to be 


: 4 f and solid vdt 


solid what turns out to be composed of spaces, 





alternating. 


Suppose, then, that the mass acted upon per second to be M” 


> 


and the thickness of the film rae and its mass = u if dt when 
the force f = z and, as before, vy = fdt = ¥. . Hence F 
M = dt M< 


= x = Mg. = 

Hence the pressure due to the head can only eject from the 
whole orifice a column of liquid in separated state, 1.¢., consist- 
. _wvdt 
ing of a film = 


»? 
v4 


= w.h,= pressure due to head. 





and then a space = eee having a mean mass 
per unit of . 
Now if, instead of the force acting upon films in succession, we 


suppose it to act continuously, the total work will be the same; 
and if we suppose the above column to become continuous, it cannot 


have a greater area than >’ consequently the theoretical vena 


contracta must be ¥ 4 = ‘707. 
The above investigation shows that the force F, or w.h, acting 
on the orifice A is wholly expended in producing the velocity + = 


iat A 7 
V2gh upon a column of liquid of an area = >- 
The contracted vein : , contains the energy exerted upon the 


area A; consequently, the “ey | of the force which it is capable 
of giving out is doubled; or, in other words, the pressure exerted 
by a jet against a plane is double that due to area of its section 
and the head corresponding to the velocity. 

Now the pressure F on the area A, and of an intensity = h, 


being condensed to the area >: becomes of an intensity = 2h; 


and it becomes an interesting question to know what would be the 
result of opposing to the vena contracta an orifice of an area 


2 in another tank, supposing the jet to be first set in motion, 


Would the jet, moving with a velocity which would require an in- 
tensity of pressure = 2 h, penetrate into the water with a pressure 
of only h? I think the experiment worth trying. Care must be 
taken not to allow the water to begin to escape from the second 
tank; if it entered we have at once a simple explanation of the 
principle of Giffard’s injector. If it entered, then the water in 
the second tank must rise to such a head that its pressure would 
counterbalance the intensity of the pressure of the jet. This 
elevation must be less than 2 / on account ot the loss of vis viva 
when the jet suddenly mingles with the stagnant water. 


If, now, we suppose the elevated water in the second tank to 
flow back again over a water-wheel to the first, we obtain a per- 
etual motion; but not one originating from nothing, but arising 
rom the continued force of gravity. 

And now I will explain another fact which would seem to mili- 
tate against my theory of the maximum discharge being that due 


to the area A and velocity v, viz., that the discharge is increased 


by the addition of a short tube to the orifice. The reason is 
evident. Suppose the discharge to remain the same, then the 
liquid in the tube, of area A, will move with a velocity of 


3 3 consequently the jet overtaking it with velocity v must urge 
it on by giving up to it some of its vis viva. Thus, the velocity in 


the tube becoming greater than 5 there will be a suction at the 


orifice in the tank, and, consequently, the discharge increased. 
There will evidently be equilibrium when the jet has no means of 
giving up its vis viva, i.e., when the discharge is equal to velo- 
city v and an area A, as the old theoretic discharge. This can 
only hold good when the head is under 33ft.; if the head be greater 
pO aaa tube can only add an effect equal to an addition 
of 35ft. 

And now to revert to the subject of this letter, the reaction of 
water, and Mr. Airey’s investigation. His first investigation is, as 
I have said, correct. He finds the reaction of a given stream to be 
the pressure due to its cross section under a head double of that due 
its velocity, but he has yet to show that the head in the tank 


would produce the velocity v= 4/ 2 9 / over the whole area A. 


The error in his second illustration has been pointed out by Mr. 
Napier, whose letter I have just seen. Finally, having explained 
an error, discovered the vena contracta, found the principle of 
Giffard’s injector, invented perpetual motion, and accounted for a 
curious fact, I shall resign myself to the tender mercies of your 
correspondents. D, J.C. 

November 29th, 1866, 








Sir,—Allow me to thank you for having published the few 
remarks on hydro-propulsion that I addressed to you on the 13th 
inst., and to request a similar indulgence for the following obser- 
vations, I have carefully read your article in THE ENGINEER of 
the 16th, and also the letters of your correspondents bearing on 
the subject in THe ENGINEER of the 16th and 23rd insts,, but the 
matter does not appear to me to be quite settled yet. If the 
hypothetical diaphragms mentioned in your leader of the 16th 
inst. could be presented in quick succession to the jets—as might 
be done experimentally by fixing a number of partitions across 
the course of a canal, space being left in the centre of each parti- 
tion for tLe passage of the boat—I have no doubt the efficiency of 
submerged jets in propelling the vessel would be considerably 
increased. In this case the jets would act in a somewhat similar 
manner to the piston-rod and connecting-rod, &c., in a steam- 
engine, which transfers the push or pressure of the steam in the 
cylinder to the crankpin ; but very little of this direct action can 
take place through the jets being submerged, because from the 
yielding nature of the water, the issuing column would not 





preserve its shape, and its energy would be expended in imparting 
motion to the surrounding water. 

In the postscript to Mr. Airey’s letter of the 20th inst., he says, 
“When the issue takes place in air (strictly, we ought to say in 
vacuo), the motive force is all reaction,” &c. Now, if the density 
of this atmosphere lessens the theoretic reactive force of a given 
discharge, how much more must that reactive force be lessened 
when the discharge takes place in such a dense medium as water, 
and this loss of reaction cannot be compensated for by the increase 
of direct action because of the yielding nature of the water, as 
explained above. Yet Mr. Airey commences his letter by agreeing 
with Mr. Ramsey in sayi + the statical resistance of the 
external water have no effect upon the efflux from a submerged 
jet, because the pressure in the nozzle is balanced by the pressure 
in the influx aperture. I think it is evident that the power 
required to work any machine will be i das the density of 
the medium in which it works is increased. This may be illustrated 
by considering how much greater exertion is required to walk or 
wade through water than to walk along a dry road at the same 
speed ; yet, in the first case, the water behind the experimenter 
will statically balance the water before him. 

I think Professor Rankine’s remarks on the loss of efficiency 
cause by working reaction-wheels ‘‘drowned” have a direct 
bearing on the subject of hydro-propulsion. I have tried the 
experiment with a carefully-made model reaction wheel, so con- 
trived as to offer no direct resistance to the water, and a minimum 
of surface friction; but I find, the head of water remaining 
constant, a great reduction in the speed of the wheel when it is 
submerged. I have, therefore, come to the conclusion that Mr. 
Ruthven is theoretically right in placing the nozzles above the 
water line, as it will be found to take less power to lift the pro- 
pelling water just above the surrounding level than to discharge 
an equal column with the same velocity below the surface of the 
water; but practically there might be advantages, particularly in 
war vessels, in having the nozzles submerged, that would counter- 
balance the increased expenditure of power. I do not presume to 
give an opinion as to the extent of Mr. Airey’s mathematical 
attainments ; but think, from the following sentence in his letter, 
that he has not sufficiently studied the principle on which centri- 
fugal pumps work. ‘Strictly speaking, the maximum effect 
would be reached by contracting the nozzles till the velocity of 
issue is as great as 2°4 times that of the vessel.” Now, 
this might do in the case of a force-pump, but with a centrifugal 
pump contracting the outlets would only lessen the quantity of 
discharge without increasing its velocity, as the velocity of the 
effluent water can never exceed that of the periphery of the pump- 
wheel, and on account of friction will always be something less. 

None of your correspondents have as yet accounted for the great 
apparent loss of power in the}Waterwitch machinery. I believe 
it will be found chiefly in the design of the pump, the impellers 
being radial to the axis of the pump, would appear—judging from 
the results of the late Mr. Appold’s experiments—to be of nearly 
the worst form that could have been adopted. R, YELWEB. 








Sir,—The entire subject of hydro-propulsion is fraught with 
singular problems in physical science, many of which are now 
being fully investigated in your pages. The questions raised 
strike us by their remarkable freshness and novelty, and it would 
almost seem that we have really come upon a path of scientific 
inquiry untrodden altogether by the practical engineer, and 
entered on by but few of those who make abstract science their pe- 
culiar study. Perhaps you will allow me to submit for the con- 
sideration of your mathematical correspondents—especially Mr. 
Airey—what seems to me to be a peculiarly neat problem. 

It does not rae that much is to be gained by the submergence 
of the nozzles of discharge in such tomes soem the Waterwitch, yet it 
is certain that there is an enormous waste of power in slip. By 
submerging the orifices of discharge, tie out-flowing water will 
be brought to rest more quickly than if it escaped in air, and 
to me it is clear that a Tass increase in the body of water 
moved astern must follow. Now, when screw or paddle 
is used, for reasons on which I need not dwell, each in- 
crease in the weight or mass of the body of water moved astern is 
attended by either or both of two results. Hither the speed of, 
and consequently the expenditure of, power by the engines is re- 
duced, or the speed of the vessel is increased. The results in 
either case are due to the reduction in the coefficient of slip. In 
the case of, say, the Waterwitch no such advantage will follow 
from any increase in the mass of water put in motion astern by 
the submergence of the jets, because the particles of water do not 

ush as does a paddle-board, but act by impact as would so many 
Bullets. It matters nothing that the stream is continuous; the 
result is the same as through the water were discharged pound by 

ound. It will be seen from this that no true reaction can possibly 
Ss conveyed to the ship through the discharge orifice by the inter- 
position of a retarding medium, because the momentum of each 
particle yet in motion is greater than the momentum of a preceding 
particle just before it nearly at rest. Therefore, the resistance or 
reaction is transferred from the particle at rest, or nearly at rest, 
not to the ship but to the following particle, and the effect will 
be, not to increase reaction, but to diminish the velocity of dis- 
charge, and this diminution might be very considerable were it 
not that following particles, on striking those in advance, do not 
communicate to them their own velocity, or even a considerable 
portion of it, because, owing to the mobility of the fluid, they 
escape right and left at the angles of least resistance. 

To put the action of the jets in another way, we may select 
Perkin’s steam gun for illustration. This weapon discharged balls 
ina continuous stream. If we imagine such a gun, mounted on 
the deck of a ship, and discharging its balls astern, we shall see 
that the ship would be propelled by the reaction proper to the 
weight of the balls; but nothing whatever would be gained from 
the subsequent contact of these balls with the water. The recoil 
of a cannon is not increased by the projectile striking a target. If 
the target is sufficiently light, however, it will be propelled in one 
direction, while the gun moves in the other, and just in the same 
way water will be driven astern by the discharge from submerged 
nozzles without aiding the progress of the ship in the least. It 
remains to be seen, however, whether the power thus expended, 
and now wasted, can or cannot be realised, and this constitutes the 
problem I should like to see investigated by those who possess 
more time and more mathematics than myself. 

In the accompanying sketch I have shown one way in which such 
an object may be attained which is easily explained. Poncelet’s 
































water wheel depends for its action very much on the principle of 
the jet, As most of your readers are, doubtless, familiar with its 


construction, it will suffice to say that it is an under-shot wheel 
with curved boards, on which the water i in a broad and 
thin stream at a high velocity; from such w I belive that from 
46 to 60 per cent. of useful effect is easily obtained when they are 
properly constructed. Let now the jets of an hydraulic ship be 
widened, so as to present the same area as though they were of the 
ordinary form, and in front of them let Poncelet wheels be placed, 
It is questionable whether a race for each wheel could or could not 
be used, or whether it would or would not be advisable to shroud 
the floats. In any case it is obvious that the issuing jet would 
cause the wheel to revolve, and if the rotation were resisted, work 
would be done. The presence of the wheel would not sensibly re- 
tard the velocity of discharge, nor would it in any way affect the 
power of the engines, orthe consumption of fuel. Therefore, it is evi- 
dent that all the power obtained from the wheels would be so much 
clear gain. We may safely assume that this gain would be at least 
30 per cent. of that due to the energy of the esca ing water. If 
now we set on the same axle an ordinary pale wheel, it will 
be put in motion and will aid in the propulsion of the ship, as 
would any other paddle wheel driven with the same power. In 
this way it is evident, I think, that after every allowance has 
been made for the slip of the paddle, at least 20 : —, of the 
power now running waste, in the water discharged from the jets, 
might be utilised, of course at the expense of additional compli- 
cation. 


A much greater useful effect might be realised on this principle, 
by “By out the idea more elegantly ; instead of a Poncelet 
wheel, let a Jonval or Fontaine turbine be substituted, and we 
at once obtain instead of 30 per cent. at least 70 per cent. of the 
power stored up in the jet. The manner of carrying out this 
idea I have illustrated in Fig. 2. The Turbine may constitute 
the boss of a screw propeller, as in the cut, where the screw is 
supposed to rotate on astud,—an unpractical arrangement which, 
however, answers as well for illustration as anything better,—or be 
bolted to the boss. The delivery pipe must be of such dimensions 
that combined with the proportion of the turbine, and the pitch of 
the screw, all the power of the engine will be expended in impart- 
ing movement to the water, which will subseauently be absorbed 
by the turbine and communicated to the screw. In other words, 
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the speed of the engine should remain unaffected by the presence 
or absence of the turbine, a condition very easy of-fulfiliment, as 
will be seen. We should then use up all the power proper to re- 
action, as in the Waterwitch, also a large proportion in addition to 
that now wasted in setting a great body of water into motion. If 
a target were set up close to a gun firing a heavy shot at a slow 
velocity, and a rope were passed over pulleys and led to the rear of 
the gun, those who can deal in abstraction will _ perceive that 
though the presence of the target without the rope did not increase 
the recoil of the gun, yet then by its aid the momentuin pipe which 
the shot yielded up to the target, might be transmitted to the gun, 
and so an increased recoil obtained. ‘The turbine would act the part 
of the rope, 

In conclusion I will only add that the suggestionsI have thus 
placed on paper I should not think of carrying out in practice, be- 
cause better results would be obtained by applying the steam pow:r 
directly to the paddle or the screw. They are not without interest, 
however, as purely scientific problems, the peculiarities of which 
I hope to see handled by some of your correspondents. 2 

London, Dec. 9th, 1866, N. D. 





STEAM ENGINE FORMULA, 

S1r,—I send you for insertion in your valuable paper, should 
you think them worthy a place in your columns, the following 
formule for calculating the position of the piston of a steam engine 
when the steam is cut off, when the exhaust behind the piston 
begins to open, and when the exhaust before the piston closes, the 
slide only being These formule are entirely original, and, 
as I believe, much more convenient in practice than those given by 
Bourne and other writers on the steam engine, 

Let S = half the stroke of the piston. 

s = half the stroke of the slide. 
the cover.on the steam side. 


Cct= 
Ce = the cover on the exhaust side. 
m= 4. 
c 
di; = the distance of the piston from the end of its stroke 


when the steam is cut off. th ; 
da = ditto when the exhaust behind it begins to open. 


d} = ditto when the exhaust before it closes. Then 
2 
=28£ 
di 2 
dh = 28 — 3 x of Pee) (mt 1) — ee (mi?) 4 mt Te 
8 m 








ds = 28 —& x of = eA) (m1) + com? — 1) +m FG 
bd m 
ds = dh + Bx 200 
3 ™ 
I shall be happy to give at a future time the investigation of 
these formule, and an example of their application should any 


reader desire it. 
Holyhead, 3rd Dec., 1866, 


ae 


Joun Paton, 


( For continuation of Letters see page 449.) 








Steet Rats in France.—/From our Correspondent ).—The use 
of steel rails is extending in France, thanks to the great reducticn 
in their cost. In 1859 one of the great French railway companies 
paid £37 12s. per ton for rails of this description; in 1861, it 
»btained them for £29 12s; in 1863, for £29 4s.; and in 1865, prices 
ranged between £16 10s, and £20 per ton. This year a contrat 
has been concluded at £15 16s. per ton. 

THE SURVEYOR-GENERAL OF THE BOARD OF TRADE.— We have 
heard with great satisfaction that this distinguished naval officer, 
upon whose original views on the subject of the boilers of steam 
passenger vessels we have more than once commented, has applied 
to be made an associate of the Institution of Civil Engineers. We 
have no doubt that the accession of information on engineering 
matters thus obtained will be of great use to the public service, 
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TO CORRESPONDENTS. 


evening of each week; any received that time must neces- 
sarily stand over till the following ication. 
*,* We cannot undertake to return ings or manuscripts, and 
must, therefore, our correspondents to keep copies. 
Hypr0-PROPULSION.—-We have received an immense number of 
letters on this subject, of which we cannot possibly make 
or even notice separately. We have selected the best for publication. 
For the remainder, we beg our correspondents to 
thanks. . 
Z. Y. X.--We should say so. Advertise. 
H. 8. K.—*‘ Overman's Ironfounders’ Guide.” 
R. T.— We fear your invention would not answer in practice. 
T. H.— We are not aware of the existence of any club of the kind. 
MARBLE-POLISHING MACHINES.—A letter lies at our office for “ E: G.” 
E. W. (Coignard’s Pumps).—A letter lies at our office for this correspondent. 
W. J. B.—Apply to the Paris Exhibition Committee. South Kensington, London. 
L. D.— Address your letter to H. Parfitt, Esq., 8, Woburn-place, Russell-square. 


BOILER INSPECTOR.— Your letier is only our advertising columns. 
F. D.— There is a firm with offices in Holborn can supply you with enamelled 
slabs such as you require. 

J. E.—Nothing whatever would be gained. Can you not see that the length of the 
crank must be reduced one half? 


C.—The note did not possess general interest, and our columns were so crowded, 
pap tee ate he tee Pe 

G. M. (Newfoundland).— We shall endeavour to with further - 
mation > course of a os weeks. 9 a “t sues 

ENGINEER (North Wales) much oblige us forwarding his address. 
We shall endeavour to comply with his me. ” a 

T. C. (Hunge Colliery).—The book is, we believe, in print. 
through Messrs. Spon, of Bucklersbury, London. 

G. F. D.—The best results are obtained from a single outlet. When the pump is 
of great size, as in the case of the Waterwitch, there is probably no appreciable 
difference in the results, 

THE ATLANTIC CABLE.—Mr. Field has recently stated that there is every proba- 
bility that the £10 charge for telegrams by the Atlantic cable will be 
reduced one half at an early ~~. 

A. H. H.—You will requirea small library to supply you with the information you 
desire. Write to Messrs. Spon, of Bucklersbury, or to Messrs. Lockwood, Lud. 
gate-hill, They will supply you with a list from which to select. 

T. B.—There is no special work on the subject, except “ Pole’s Treatise on the 

Cornish Pumping Engine.” You can also obtain some information from an 

excellent little treatise on Wells, by Mr. Burnell, in Weaie’s series, ; 

- H. A.—The square of the diameter of the barrel of a suction pump, or 

of the plunger of a forcing pump, multiplied by the stroke, and by -002833, 

will give the quantity discharged per stroke in gallons, Allowance must be 

made for leakage. 

AN OLD SUBSCRIBER.—Good Cornish boilers evaporate 8 1b, to 9 lb. of water per 
pound of coal; and it must be a bad stat: indeed which will ynot 
evaporate 54 1b. Wecannot account for the bad result you obtain, in the absence 
of wnformation as to the construction of your boiler. 

A. F.—Take no steps whatever till the protection is complete, then make a careful 
search, so that you may be certain that the invention is original. That much 
settled, push on for the complete patent, and then get some manufacturer to 
take the matter up and bring it before the world, 

8. BROS.— The invention is sufficiently ingenious, but we cannot see that it 
any advantage over the ordi i 


You can obtain it 


Ww. 


if the sound JSrom the rear of a train, The report of a six. 
would > ——. ty te v eae 

8. D. and 8.—The fans le by the firm to which fer possess a high 
reputation. Yours appear to be too small for as wet aad causes aun, 
because it is not properly balanced. Much depends on the way in which the wind 
is brought from the fan to the fires. If you will send a sketch of the general 

» and as full information as you can as to the fitting of the 
tuyeres, &c., we will endeavour to advise you for the best, 

CENTRIFUGAL PUMP.— We are at a loss to perceive that the name by which Mr. 
Ruthven's pump ts called has anything to do with confusion of ideas regarding 
the principle of hydro-propulsion. If you had given a attention to 
the subject you would have known that in the Nautilus the takes place 
altogether in air, and in the Waterwitch partially so. Your’assertion, ¥ 
that under such circumstances the propelling power is nil is contrary to proved 


facts. 
H. A.—FYour scheme is exceedingly oid, and has been patented, in one form or 
another, over and over again. It possesses no practical value whatever. Can 
you not see that the resistance of the water to the backward thrust of a paddle- 
board will be just the same as the resistance to the backward thrust of your piston 
af the areas are the same? You may urge that the water will not escape freely 
from the cylinder, and that therefore the resistance will be increased; but you 
must bear in mind that by so much as the escape of the water is retarded by 
friction, &c., by so much will the resistance of the vessel be increased, as the 
water will tend to drag her back. 





HEATING APPARATUS. 
(To the Editor of The Engineer.) 

Siz,—Can you or any of your readers oblige me with some data whereby to 
determine the relative increase in temperature of a given quantity of water 
passing through a heating apparatus per foot of surface of steam piping ? 

5, Union-square, Islington, London. A SUBSCRIBER. 





THE CHOKING OF GAS MAINS. 
(To the Editor of The Engineer.) 

Sir,—If ‘‘ E, G. B.” will take good care to keep the pipe cool that is pieced 
on the mouthpiece of the retort he will not be further troubled with it choking 
up with burnt pitch. The reason of the coal making a difference in the 
choking up is because the best coal produces a much more intense heat, which 
acts, I make no doubt, on the pipe above referred to. 

Accrington, December 3rd, 1866, P. Pro. R. IDDON, A.B. 


GALVANISING TELEGRAPH SHEATHING WIRE. 
(To the Editor of The Engineer.) 

§1m,— Our attention has been called to a letter in your last issue, questioning 
the policy of galvanising the sheathing wires of submarine cables. About two 
years ago, in connectlon with Professor Calvert, of this city, our senior partner 
conducted a series of experiments upon the action of sea-water upon certain 
metals and alloys. Among others, they took a plate of steel and one of our 
own galvanised iron, each forty centimetres square, and had them separately 
suspended for one month by flax ropes from a light-ship in the Irish Channel, 
taking care that they were constantly under water. At the end of the time 
they were weighed, and it was found that the steel had lost 105°31 grammes, 
and the galvanised iron 14°42 per cent., thus proving that galvanising very 
materially preserves iron under sea water. 

Our own experience confirms us in the opinion that galvanising, if properly 
done, benefits wire in every way; and we believe we shall be confirmed in 
this statement by every telegraph engineer who has been practically engaged in 
the laying or repairing of submarine cables. 

RICHARD JOHNSON AND NEPHEW. 

27, Dale-street, Manchester, 5th December, 1866. 


MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, December llth, at eight 
p.m. : ‘On the best Means of Communicating. between Passengers, Guards, 
and Drivers of Trains in Motion,” by Mr. W. H. Preece, Assoc, Inst. C.E. 

SOCIETY OF ENGINEERS. — Monday, December 12th, at seven o'clock 
p.m.—Annual General Meeting. 
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WHAT STRIKES ARE DOING FOR UB, 
Even very firm believers in the permanence of England’s 
commercial prosperity begin to perceive that the signs of 





the times are ominous; and they are not now quite so well 
prepared as they were a year or two since to dispute the 
assertion that lish ironmasters and English engineers, 
and, as a natural consequence, English working men, are 
likely to have a bad time of it ere long. In the very best 
seasons we hear plenty of grumbling, and it is certainly 
nothing new to be told that a given branch of trade from 
which we have heretofore derived much wealth as a nation, 

is clipping out of our.hands, With’ such complaints and 
such predictions, and their falsification by the course of 
events, we are all more or less familiar, andfrom this very 
familiarity we have come to treat. them with contempt, to 
doubt them, and, finally, to regard the proposition as un- 
tenable that England can be beaten in either engineering 


or iron . It would be almost impossible to bring 
forward a single novel argument—nay, even an ent 
which had the 


aad glitter and semblance of novelty—to 
prove either the folly or wisdom of joining a trades’ union 
or getting up a strike, and we have certainly no intention 
of preaching a homily on such a text. The present posi- 
tion of affairs may, indeed, be stated in a very few words. 
Owing to the high price of labour both materials and 
finished goods are costly in England. On the Continent 
labour is not so expensive, and therefore neither materials 
nor finished goods cost so much as the same materials and 
goods would cost in England. It follows that the English 
manufacturer is not only undersold in the great markets of 
the world, but even in the home markets of Britain. The 
consequence, which is beginning to:be felt now, and which 
will be more heavily felt in a short time, is, that we can no 
longer produce men or materials in England at a profit. 
We need not pursue an investigation of the direct 
result in all its p To one phase not generally under- 
stood, or, more strictly speaking, not yet well known, we 
shall refer in a moment; the others are perfectly compre- 
hended by everyone who has wittingly or unwittingly 
picked up a slight knowledge of what is termed political 
economy. It will be more to the purpose to inquire why 
‘astentahe and labour have become so expensive. The 
answer is very simple. The enhancement of value is due 
to several causes, with the consideration of which whole 
volumes have been filled before now, and may be, and no 
doubt will be, filled again. We will admit, simply because 
it is not necessary to our present pape that we should 
dispute, the efficiency of every one of these causes; but, 
having done this much, we have still left to us a propo- 
sition, the truth of which from its nature does not admit 
of dispute. This proposition is simply that strikes in- 
crease the price of labour, and to a certain extent and 
under certain limitations the value of materials. We 
have no intention of attempting to prove that it is a bad 
thing that Jabour should rise in value. On the contrary, 
every legitimate increase in the value of labour is a very 
good thing indeed—provided we can get foreigners to 
pay the increase. But it is a very bad thing when it is 
the cause of our being undersold in what were perhaps 


‘our best markets; and when it — leads to an in- 


crease inthe value of labour abroad which we have to 
pay. It isa t mistake to assume, as is often done, 
that the mischief of a strike begins and ends with a rise 
in wages. ‘This is a master’s view of the matter—that 
is, a narrow-minded master’s view, not the opinion of 
really long-headed men, who understand what they are 
about. To the man without prejudice, who cares to goa 
little way below the surface, it is evident that the great 
mischief of strikes lies in the fact that the productive 
powers of the country are to a certain extent paralysed for 
atime byeach. In one section of the hive no honey is made. 
Time was when honey could not be brought from one part 
of the hive to the other, and the non-productive 
fared badly, but, thanks to the trade union system, 
the loss is now distributed pretty equally over the whole 
community; those who are working sharing with those 
who are not. At present there is always an important 
strike going on. Now it is the bricklayers, then tke ship- 
builders. First the puddlers are out; no sooner do they 
return to their allegiance than the colliers refuse to work. 
It would be very interesting, and perhaps instructive, to 
ascertain what proportion of the working community 
should be set aside as non-operative during the year. We 
have not got too many hands to do our work, and our 
rivals on the Continent are little better off in this respect 
than we are. But then the number of days during which 
a man earns wages in France or Belgium are greater than 
the number of days an Englishman earns pay. Strikes 
are bad because they waste time and seriously impede the 
productive powers of the country; and no amount of inge- 
nious argument can defend them successfully from this 
imputation—if an honest and well-grounded charge can be 
termed an imputation. 

Let us now consider for a moment what the result of 
the high price of labour, the waste of time, and keen 
foreign competition will be. Those who produce materials 
—that is to say, ironmasters, coalpit owners, and such 
like—will suffer most, because the value of the propert, 
they possess in their mines, which cannot be removed, will 
be depreciated. Those who produce finished goods will 
suffer less, or probably not at all; the actual British 
workman excepted. e can explain this statement, which 

embodies an as yet unconsidered, or very partially 
considered and therefore more or less novel, view of the 
question in hand, ina moment. Let us for the p 
select machinery as the thing produced. It is that with 
which all engineers have something to do in the first place; 
and, in the second, we are not quite sure whether the 
system to which we are about to refer has as yet extended 
to anything but machinery. Mechanical engineers, espe- 
cially those residing in London, find that they can get 
plenty of orders, but only at prices at which they cannot 
execute them employing English materials and English 
labour. Therefore they endeavour to reduce the cost of 
the first item by sending to the Continent for their mate- 
rials, We saw I bars of excellent — in the yard of 
a London engineer the other day, which he had obtained 
from Belgium with a clear saving to his pocket of £2 10s. 
per ton as compared with the cost of English bars of 
the same quality: we need scarcely add, that he does not 





trouble the British maker. The English engineer next 
endeavours to reduce the cost of labour by substituting 
machine tools for thews and sinews. There is a limit to 
this, however. Having imported materials and done all 
that machine work can do, our manufacturer finds that he 
has still to compete with men who have their materials 
cheaper tian he can procure them, because the cost of 
transport is saved, and who have carried out the machine- 
tool versus thew-and-sinews system at least as far as he 
can it. The foreigner, therefore, has still in his 
favour cheaper labour and cheaper materials. The sequel 
comes as naturally as possible. Instead of importing ma- 
terials the ~~ engineer learns to import the finished 
article; puts his name on it, and sells it with all 
the prestige of that bright English reputation which still 
= us. There is nothing dishonest or dishonourable 
in this. The machines are made, say, in France, under 
English —— The engineer instead of managing 
his own works at home travels about the Continent hunt- 
ing up orders, which are executed under his own eyes in 
French or Belgian shops. He makes money by such a 
system, especially if he have plenty of capital and plenty of 
energy. ‘The war of competition is thus being carried into 
our own camp by compatriots, and the engineer finding 
that it is fruitless to expect a return from capital spent on 
English soil, spends it abroad. Being unable to undersell 
his rival,: he becomes pumchanie “Ghiabell, and stamps 
the article bought with his own name. He is careful 
to see that the credit attached to that name shall not be 
impaired, and he sells at a profit; it may be to the 
foreigner, it may be to a British subject. In saying all 
this we have sketched no fancy picture—some of our 
readers can testify to its strict truthfulness. They will be 
<< to admit that it represents a practice which they 

ave either adopted already, or contemplate adopting if 
“things don’t look better shortly.” 

There is another way in which capital finds its way 
abroad. Labour and materials are cheaper on the Conti- 
nent than in England, while capital is worth at least as 
much, not unfrequently a good deal more. Therefore the 
English engineer starts in business in France or Belgium, 
or Austria or Prussia, not in his native land. We find 
English mechanical engineers, indeed, just now making 
money as well as steam engines, all over the Continent; 
and no doubt the money so won is just as sweet and plea-* 
sant and good a thing as though it were made on English 
soil. 

The end of all this it is not difficult to understand. 
gee ee is to say, Englishmen who remain at home— 
will suffer ultimately from the drain to another land of 
capita], and wealth-producing energy and power. Those of 
the stay-at-home Englishmen who will suffer most are the 
working classes. Without capital they must cease to exist 
as workers As to Englishmen whose capital is not re- 
presented by mines. but, .by gold, they will get on and 
thrive, and possibly rrig@up new colonies, They have 
little to-ap . “Bat England, as England—as that 
concrete whole for which the statesman legislates, for 
which the patriot has shed his blood—must suffer harm and 
loss. The loss may be small, the harm not lasting. Still 
there is an uncertainty about the position of affairs which 
is discouraging and unsatisfactory; the more so that it is 
not easy to see how the position can be improved, while it is 
easy enough to perceive with what dangerous facility it 
can be made worse. We have no particular objection to 
urge against trades unions so long as their objects are 
confined to legitimate purposes. By the results of their 
operations they have, however,” given evidence that it is 
quite possible for them to prove inimical to the commer- 
cial well-being of the nation; and we think it fortunate 
that a possibility also exists that working men may find, 
that under existing arrangements these unions are produc- 
tive of harm. e have reprinted the following sug- 
gestive paragraph from the pages of a morning contem- 
porary, for the benefit of those who do not believe in such 
a possibility. We could not strengthen its force by adding 
a single word of comment. 

‘* A singular but hopeful meeting of working colliers was held in 
Sheffield within the last week. Its object was to organise an 
opposition to the system of trades unions and the tyranny they 
inflicted. The chairman, a man named Plumber, made a very 
sensible opening speech, in which he pointed out the misery 
wrought by trades unions, the injustice and cruelty they inflicted, 
and the evil passions they enstiel. A Mr. Phillips referred to the 
case of Yorkshire alone, and asked his hearers to judge of the 
doings of the trade unionists by the deserted houses and the 
ragged and hungry children of that wide district. He would 
accept trade union, or anything else that did cs but from the 
experiences they had had it was impossible to believe that such 
unions were more than instruments of evil. Mr. Martin followed 
in a similar strain. i 
advocates and delegates pots. there would be on 
sticking to them, -but their course was marked by degradation, 
misery, and ruin, and he would have none of them. er 
speeches followed, after which it was resolved to form a non- 
unionist society, and a secretary. was appointed, who announced 
ninety-six names, and many more were ex The Doxology 
was then sung, after which the meeting closed.. The meeting was 
chiefly got up on account of an attempt to introduce the union 
system at the Speedwell Colliery.” 


MARINE ENGINES IN THE UNITED STATES NAVY. 


Ir reliance is to be placed on the reports which reach us 
from America, it is not only probable but perfectly certain 
that the efficiency of the new navy now springing into 
existence in the States, will be seriously impaired by the 
defective nature of the machinery with which it is being 
supplied. The American press denounces the Bureau of 
Steam Engineering—a Government department of which 
Mr. Isherwood is chief—in no measured terms; and ap- 
parently the complaint is not without foundation. It is 

uite possible that all that is said of the engines of the new 
fleet is not perfectly true; but the arguments put forward 
by such of Mtr. Isherwood’s subordinates as have ventured 
to defend the practice of their chief are so weak, and the 
results of practical trials of his machinery are so inferior 
to those obtained with the marine engines of the old world, 
that we are forced tothe belief that the tales which aretold of 
official incompetency and the failure of engine after engineare 
substantially correct. Nor is it to be supposed that engines 
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defective in designand workmanship are supplied to Govern- 
ment ships only by Government officials. Even private 
manufacturers appear to be —. unfortunate in their 
dealings with the American navy. are not wanting, 
however, who with much plain speaking—to use somewhat of 
a euphemism—assert that the fact is due to the interference 
of men who are unable to supply good engines themselves, 
and who are unwilling to hobanton by others. Ina word, 
both thetheory and practice of American marine engineering 
as faras concerus fighting ships is,at present, in an extremely 
anomalous condition, while the literature of the subject as 
represented by both the editorial and correspondence 
columns of the scientific and daily press is simply unique 
in its character. 

We may for the present set paddle engines on one side 
and restrict our attention to the screw engines of the new 
navy. For all practical purposes we shall be strictly cor- 
rect when we state that with a few exceptions these 
engines are all supplied from the designs either of Mr. 
Isherwood or Mr. Ericsson. The peculiarities of the 
machinery supplied under the superintendence of the 
latter gentleman will be readily comprehended by a glance 
at Tue Enorneer for April 20th. It will be seen from the 
illustrations given on pages 283 and 286 that the cylinders 
of the Ericsson engine are fitted end to end, the piston rods 
being replaced by small trunks within which work rods 
communicating with bell-crank levers. From these last 
the connecting rods proceed to the main crank or cranks 
according as there are two or four cylinders; the 
latter number being exceptional, the former number 
the rule. These engines are, as far as we can 
learn, much superior to those designed by Mr. Isherwood; 
but we are not prepared to say that they are in any re- 
spect equal to the engines turned out by our own first- 
class firms, It is quite possible that they may be as excel- 
lent as anything in the shape of a marine engine which 
the old country ever produced; but we have no evidence 
that such is really the case. The reticence observed as to 
their performance, indeed, on the one hand leads us to 
assume either that they have never been fairly tested, or 
else that the results of the test have been so bad that it is 
deemed prudent to say nothing about them; and on the 
other effectually keeps us in ignorance of what their merits 
may really be. It is not likely that English engineers will 
ever adopt Mr, Ericsson’s design; nor can we—reasoning 
merely from an inspection of his designs—think that any- 
thing would be gained by the rejection of established 





Gritish patterns in their favour. It must be admitted, 
however, that Mr. Ericsson—although certain of his views | 
strike English minds as being more startling than sound, 
as, for example, that trunks superheat steam, owing to the | 
friction of the packing, instead of condensing it—still | 
manifests in his practice an intelligent appreciation of | 
scientific truths regarding the behaviour of steam ina 
cylinder, of which Mr. Isherwood is apparently incapable. 
We shall, we think, do Mr. Ericsson full justice if we 
endorse what is apparently the general opinion in the 
States, namely, that his engines are the best in the American 
navy; and after all this is but poor praise. 

Mr. Isherwood’s screw engines of the largest class are 
for the most part similar in type to those of the Mianto- 
nomoh, already described in our pages.* They are back- 
acting, and so far resemble Maudslay’s double piston rod 
engines, but there the resemblance ceases. They have 
single piston rods laying hold of a rectangular frame con- 
sisting of a crosshead, to the centre of which the piston 
rod is affixed; a cross tai, off which the connecting-rod 
works; and a pair of round side rods, one of which passes 
above and the other below the crank shaft. In all this 
there is nothing remarkable. But the capacity of the 
cylinder for a given power is very much less than English 
engineers consider sufficient; while the dimensions of the 
boilers and the weight of the machinery, taken as a whole, 
is much greater. Mr. Isherwood does not believe in ex- 
pansion, and therefore his cylinders are small, because the 
terminal is nearly as great as the initial pressure. But his 
boilers are large because he uses steam uneconomically. As 
an illustration of his most recent practice, we may select the 
machinery of the Franklin, one of those magnificent wooden 
unarmoured frigates intended to steam at a high speed 
and to carry very heavy guns, with which is proposed to 
keep American commerce safe from Alabamas in future. 
Much has been heard of this new fleet in this country, and 
all that relates to it possess great intcrest. We learn from 
our American advices that the Franklin is an enormous ship 
of splendid model and as strong as wood and iron can 
make her. It is obvious that in ships intended to act the 
part of police of the seas, speed is the first essential, yet 
Mr. Isherwood promised that he would get ten knots! out 
of her, and it appears more than probable that even this 
poor result will not be realised. The Franklin’s machinery 
consists of two “back-acting”—return connecting-rod— 
engines with cylinders 68in. in diameter and 3ft. Gin. 
stroke. These are obviously moderate proportions for a 
ship of the class, and if the boilers were designed in accord- 
ance with English practice we should simply say that the 
vessel was underpowered. But the boilers are designed in 
accordance with Mr. Isherwood’s practice which is sufli- 
ciently original. There are four main boilers constructed 
with vertical tubes under Martin’s well-known patent, 
and two superheating boilers of similar construction, the 
only difference being that very little water is carried in 
them; the steam being dried in the upper portions of the 
tubes. Without going into details, for which we have not 
space here, we may give a fair idea of the steam generating 
powers of these boilers by stating that they have no fewer 
than 583 square feet of grate area, and about 14.500ft. of 
heating surface. Let us compare these proportions with 
English practice. The Lord Warden, of 1,000-horse power 
nominal, has 700ft. of grate and 19,000ft. of heating 
surface. Her boilers are designed to supply three 
cylinders, each 9lin. in diameter and 4ft. Gin. stroke, the 
steam being cut off at about one-sixth of the stroke. The 
displacement per revolution, omitting clearance and waste 
in ports and passages, being 1219°5 cubic feet. The Franklin 


| heated so much even at twenty revolutions, that that 





has, as we have said, 583ft. of grate, and 14,500 of heating 


* See THE EnGinekr for July 13, 1866, 


surface, intended to supply two cylinders 68in. diameter 
and 3ft, Gin. stroke, representing a displacement per revo- 
lution of 353 cubic feet only. Assuming that the engines 
of the Lord Warden are properly designed—and Messrs. 
Maudslay and Field do not make mistakes—we find that 
the proper displacement for the cylinders of the Franklin 
would be 1015°66 cubic feet, equivalent to a pair of cylinders 
of 1134in. in diameter, the stroke remaining 3ft. 6in.; or 
1004in. in diameter if the stroke were increased to 4ft. Gin. 
—that of the Lord Warden’s engines. The accuracy of the 
deductions to be drawn from a comparison of these propor- 


large number of other articles of the same material, some of which 
have been a considerable time under trial by Government, such as 
powder cases, limber and ammunition store boxes, shakos, and, in 
combination with their leather, saddles, harness, boots, belts, &c. 





_ Imports AND Exports.—The quantity of unwrought bar iron 
imported in the month of October last was 8,505 tons against 
6,597 tons in the same month of 1865, and 5,751 tons in October. 
1864. The importations of unwrought steel in the same month of 
the three years have been, in October, 1860, 8,505 tons; 1865, 
6,597 tons, and 1864, 5,751 tons. The quantities imported in the 
ten months of the three years ending 31st October have been, 
of bar iron, in 1864, 39,841 tons ; 1865, 35,621 tons; and 1866, 


tions depends, of course, on the piston speeds being the same. 49,013 tons. Of unwrought steel in the ten months, 5,598, 4,351, 


Assuming the number of revolutions in the case of the Lord 
Warden to be 60, wehave a piston speed of 540ft. per minute. 
It is not likely that the pistons of the Franklin will be run 
at more than this, which is equivalent for a 3ft. Gin. stroke 
to rather over 77 revolutions per minute. It is, therefore, 
obvious that her cylinders are out of all proportion too 
small for the boilers. Indeed they could not possibly work 
up the steam which the boilers ought to make, were it not 


and 3,402 tons respectively. The exports of pig and puddled iron 
for the ten months ending 31st October, have been—in 1864, 
397,914 tons ; in 1865, 455,266 tons; and in 1866, 417,331 tons; the 
declared value, £1,215,668, £1,316,229, and £1,308, 904 respectively. 
The':exports of bar, angle, bolt, and rod iron for the ten 
months is. a less quantity (225,771 tons in 1866) than the 
quantity exported for the corresponding period in 1864; but 
a considerable increase upon the quantity exported in the same 
portion of 1865. The exports of railroad iron show a progressive 


that the cut-off valve does not close till the stroke is nearly | increase for the ten months of the three years, and had reached to 


completed. Some idea of the excellence of the valve 


action may be formed from the accompanying engraving, | Crease of about 6,000 tens os com 


which is a fac-simile of a pair of diagrams taken during 


the trial, which we reproduce from the U.S. Army and | creased exportation of about 22,000 


430,141 tons in the ten months of 1866. Wire also shows an in- 
crease in the quantity exported ; and castings 67,844 tons. -a de- 
with the ten months of 
1865. Hoops, shects, and boiler plates, (115,029 tons) show an in- 
tons, as compared with the same 


Navy Journal; an excellent and trustworthy authority, | period last year. Wrought iron of all sorts also shows a consider- 


Notwithstanding the small size of the cylinders, the ma- 


able addition, ey rye for the three periods; in the ten months 
of 1866 it reached 111,641 tons, of a declared value of £2,252,538. 


chinery of the Franklin, excluding screw propeller and | py. declared value of the pig and puddied iron exported in the 


fixtures, weighs 425 tons, and the space occupied is more 
than that usually allowed for engines of the kind. 
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first ten months of 1866 is £1,308,905 ; of bar, angle, bolt, and 
rod iron, £1,941,324 : of railroad iron, £3,578,898 ; of wire, £383,659 ; 
of castings, £624,325, and of hoops, 
sheets, and boiler plates, £1,513,311. 
The total exports of iron and un. 
Sie sail wrought steel for the ten months, 

dei 1,424,738 tons, is a large increase 
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\ upon the same periods in the two 
preceding years. The declared value 
of the quantity exported in the 
ten months of 1866, is £12,566,262. 





er and brass exported for the three periods of ten months 


It is not in the cylinders alone, however, that Mr. | The Ped, 607,943 cwts. ; in 1865, 574,000 owts., and in 1866, 


are—in 1 


Isherwood’s design is objectionable. Catching at the idea 524.239 cwts. The declared value of the last named quantity is 
that plenty of surface is essential to the life and easy €2, 442,113. The exportation of steam engines and other machinery 


working of a bearing, the chief of the Bureau of Steam 
Engineering carries out the principle like an amateur, 
manifesting an utter disregard for the teachings of practice. 
The bearings of the crank shaft are made half as long 
again as the longest in use in English marine engines, and 
as a result they bind and cut. Americans are peculiarly 
attached to a system of trial which consists in lashing a 
vessel to a quay wall, and then running the engines, usually 
for a period of seventy-two hours. During her trial under 
these circumstances, instead of seventy-seven revolutions, 
which ought at least to have been got out of the engines 
as we have seen, the journals of the Franklin’s machinery 


speed could not be maintained; and the engines were run for 
the greater part of the trial at but from fifteen to eighteen 
revolutions per minute. As to the condenser, constructed 
under Sewell’s patent, it is enough to say that the vacuum 
never exceeded 24in.; while the superheater acted so effi- 
ciently that the temperature of the entering steam being 
270 deg., that of the issuing steam on its way to the 
cylinders was 272 deg. It is not easy to imagine a more 
miserable fiasco from beginning to end; and yet the Franklin 
is by no means an isolated example of the defects proper 
to the system under which American men-of-war are 
engined. There appears to be a total lack of that open 
competition and of those fair public trials which have done 
so much to foster British talent and enterprise. In their 
stead we have a Government department not free from 
the imputation of corruption, ool certainly ruled by the 
demon of red tape; and a system of trial which, assuming 
it to be founded on the true principles of scientific inquiry 
is really open to every species of abuse; while, more 
astounding than all, we find what should be a great naval 
nation entrusting the construction of its machinery on 
which it must like every other nation be mainly 
dependent for the maintenance of its power at sea, to an 
individual who blatantly denies the truth of principles 
which not only bear the test of the most searching scientific 
investigation, but are here verified daily in actual practice. 
Mr. {sherwood may, perhaps, think that we write harshly 
of him. Possibly he has reason to complain. He may 
perhaps find some consolation in knowing that in the old 
country little or no sympathy is felt with those who would 
wish to see his post taken by another. On the contrary, 
we believe him to be the right man in the right place. 
Indced we could wish to see his principles and his practice 
adopted by every naval power in existence—except Britain, 








CORK AS A MATERIAL FOR ARMOUR-PLATE. 
BOLT WASHERS. 

In the first two numbers in June, 1865, we gave two illustrated 
articles on the various methods of locking nuts. Since that time 
another contrivance for the same purpose, the invention of Mr. T. 
C. Clarkson, has come before the public, an illustration of which 
we publish. It consists of alternate layers of cork and canvas 
cemented together with india-rubber cement. It was tried very 
successfully last week at Shoeburyness, where it was used i ncon- 
nection with the armour-plate bolts on the target against which 
the Palliser shot and shell are 
fired. In one instance a shot 
struck the target on each side 
of a bolt fitted with the Clarkson 
washer, almost touching it with- 
out in any way displacing it. In 
future experiments, the inventor /j 
purposes increasing the number //# 
of sections of cork, but at the /f/ 
same time reducing their thick- jf 
ness, for he finds a tendency to}f} 
break if the cork be at allj}} 
thick. He also recommends that 
the surface of the iron plate 
interposed between the nut and 
his washer should be larger, 
so as to give greater bearing sur- 
face. 

The cork washers possess one 
advantage over those of india- 
rubber, inasmuch as they do 
not exude laterally under pres- 











has declined. In the ten months ending respectively the 31st 
October, 1864, 1865, and 1866, the declared values have been—of 
steam engines exported, £1,264,794, £1,669,436, and £1,400,507 ; 
of other sorts of machinery, £2,599, 159, £2,733,824, and £2,537,630. 

THE LEITH SURVEYORSHIP. —The Board of Trade having lasé week 
advertised fora surveyor for Leith and two for Ireland, we con- 
gratulate shipowners on the appointment of Mr. Alexander Elder 
to the Leith surveyorship. Mr. Alexander Elder, a mathematical 
prizeman of Glasgow University, an iron ship-builder, and a sea- 
going engineer, is the son of David Elder, whose name, in connec- 
tion with that of Napier, is almost a household word. But most 
of all we congratulate the Board of Trade on the good sense they 
have displayed in selecting such men as Mr. Snowden and Mr, 
Elder for their surveyorships at Bristol and Leith. We hope they 
will be as fortunate for Dublin. A change has, indeed, ‘‘ come o’er 
the spirit of the dream” since the accession to office of Sir Stafford 
Northeote and Mr. Cave. We hope no longer to see our iron pas- 
senger ships surveyed by Government surveyors who have never 
worked in iron in their lives. In Bristol, Hull, and Leith we 
shall now to a certainty have the surveys made properly and well, 
by bond jide workers in iron ; and it is to be hoped that Liverpool 
will not befar behindhand. Mr. Anderson, C.E., who has been 
employed as a temporary surveyor at Leith, is, we believe, an appli- 
cant for the Dublin surveyorship. He is a practical man, and 
would, we have no doubt, make a good permanent surveyor. 

RockET APPARATUS AT THE WRECK OF THE SWEDISH SCREW 
SLoop OF WaR.—This vessel, the Oradd, of 10 guns, whilst in 
charge of a licensed pilot, was wrecked on Monday last, December 
3rd, in Jury’s Gat, 5 miles N.W. Dungeness lighthouse. Twelve 
of the crew were drowned in the boats, which were washed away 
from the side of the ship. 120 lives were saved by the rocket 
apparatus in charge of the Coast Guard. This apparatus was, it 
will be remembered, fully described and illustrated in THE En- 
GINEER, of July 6th and November 16th, 1866. 

Captain McoKItxopr’s CorrerDAM.—The numerous valves and 
cocks in the bottoms of our ironclads and steamers generally, 
renders it a matter of no little importance to contrive some means 
of getting at them from the outside of the ship. It would appear 
this can now be done satisfactorily by the use of Captain McKil- 
lop’s flexible cofferdam. One of these cofferdams has lately 
undergone some important trials at Portsmouth by the order of the 
Admiralty, and on Thursday last it was tried on the starboard bow 
of H.M.S. Bellerophon. The dam formed by the machine from the 
water’s edge to theinside floor was fourteen feet deep; and exposed a 
surface of the ship’s bottom to that depth, with a fore and aft 
space of four feet, giving room for two men to work on any one 
step of the machine. At this depth it was pumped out with two 
small watering pumps placed on a stage alongside in about twenty 
minutes. Had the steam been up in the donkey engine, which un- 
doubtedly it would be in case the cofferdam was in use for actual 
service, it might be pumped out in four or five minutes, y 

THE INSTITUTION OF CIVIL ENGINEERS.—At the last meeting of 
the members of this society on the 4th instant, Mr. C. H. Gregory, 
Vice-President, in the chair, thirty candidates were balloted for, 
and declared duly elected, including six bers, viz. :—Mr. Peter 
Ashcroft, chief engineer to the South-Eastern Railway Company ; 
Mr. John Chester Craven, locomotive superintendent of the 
London, Brighton and South Coast Railway ; Mr. William John- 
stone, engineer to the Glasgow and South-Western, and other railway 
companies; Mr. Thomas Martin, A.B., executive engineer, Bengal 
establishment ; Mr. James Raine Rushton, chief resident engineer of 
Great Indian Peninsula Railway; and Mr. Arthur Anderson West, 
first-class engineer on the Great Indian Peninsula Railway, and 
lately in charge of works on the Bhore Ghat Incline; and twenty- 





six Associates, viz.:—Mr. James Abernethy, Ferry-hill Ironworks, 
Aberdeen; Mr. Thornton Andrews, Gasworks, Swansea; Lieut. 
John Charles Ardagh, R.E., Newhaven Fort; Mr. Robert 
Dudley Baxter, Westminster; Mr. James Blackburn, _resi- 
dent engineer of the Droylesden Gasworks; Mr. William 
Wingfield Bonnin, Florence; Mr. Thomas: Brassey, jun., 
Westminster ; Mr. Albert James Leppoc Cappel, Superintendent 
of Telegraphs in the Bombay Presidency ; Mr. George James 
Crosbie Dawson, Engineer’s Office, London and North-Western 
Railway ; Mr. George Eedes Eachus, Westminster ; Mr. Joseph 
Breedon Fryer, Westminster; Mr. Thomas William Gardner, 
Westminster ; Lieut. Lewis Conway Gordon, R.E., Vice-Principal 
of Thomason Civil Engineering College, Koorkee; Mr. John 
Thewlis Johnson, Manchester; Mr. William Mercer, recently 
upon the works for the drainage of the Rio de Janeiro ; 
Mr. Charles James More, late Resident Engineer of the 
Canal Cavour, Italy; Mr. Charles Mumford, Local Board 
of Health, Wisbeach; Capt. Francis George Shirecliff Parker, 
H.M.’s 54th Regiment; Mr. Michael Patterson, Stowford 
Mills and Gas works, Ivy Bridge; Mr. William Ridley, late of 
the Mauritius Railways; Mr. Christer Peter Sandberg, Engineer on 
the Swedish Government Railways, Stockholm; Mr. William 
Brounger Taylor, Resident Engineer onthe Aberystwithand Welsh 
Coast Railway; Mr. James Farnham Tuson, late a Resident 
Engineer on the Ottoman Railway; and Mr. Edward Henry Woods, 


sure. Besides the washer, the inventor has manufactured a! Resident Engineer to the Central Argentine Railway Company. 





Dec. 7, 1866. 





THE ENGINEER. 


449 











LETTERS TO THE EDITOR. 





RADIAL ENGINES, 


S1r,—In your last week’s number I find the following remarks : 
‘© We have little more to add save that these engines run with 
remarkable absence of frictional resistance round exceedingly sharp 
curves, and it is impossible to watch their performance without 
recognising the value of the radial box. The only objection that 
can be urged against the value of the radial axle-box is that the 
distance from the driving axle to the head of the draw-bar is so 
t that on sharp curves the centre line of the engine falls far 
outside the centre line of the rails. This, when the engine is 
running by itself or running backwards is of no importance, but 
when drawing a train the case is different. The side draught then 
exerts a powerful tendency to pull the next carriage off the line, 
and this tendency causes a jerking and grinding motion, which is 
very apparent to a passenger in the next compartment to the 
engine, and acts severely on the flange of -the outer leadi 


The defect in the ordinary governor which this patent prepeom 
to remedy is this: with such a governor a permanent c — | in 
the work must produce a permanent cl however small, in 
the speed ; for, pone the work to be ini then, if just so 
much steam is to be admitted into the cylinder as will drive the 
engine at the old speed, the governor must clearly be permanently 

higher. But this 

y it cannot be un- 
less the s . be 

ter, which we 

R Q “es assumed 
that it is not. 

This being so the 

problem is to con- 

which, a —- 

"3 2, whic’ aving 

2 aaah raised itself, say, 
to counteract a 
diminution of the 











wheel of the carriage, to which, indeed, much of the wear of the 
trailing-wheels of the engine is transferred, and as action or re- 
action are equal and opposite, a corresponding strain is thrown on 
the leading and driving-wheels of the engine. The only approach 
to remedy, as the engines are constructed, is to couple the engine 
slackly to the train, instead of screwing up the draw-bar tight.” 

It is quite evident that all couplings between engines or 
carriages should be enabled to adjust themselves to the exact 
centre between the rails. The method I prefer is to insert a 
curved bar struck from the same centre as the axle-boxes, with the 
ends bent and passing through the buffer-beams, and secured in 
rods or springs of rubber or steel. On this curved bar the draught 
hook traverses with a roller, and is self-adjusting to the right 

sition. This arrangement works perfectly well. In any case it 
is better to couple the engine loosely to the train, and leave the 
carriage wheels to seek their own course. 

With regard to the tank and coal bunk there is no reason why 
it should be so high. The bearing springs are placed above the 
foot-plate level, but they might even more conveniently be placed 
below the foot-plate level direct on the axle-boxes, and then the 
tanks could be lowered and widened to the full width of the 
buffer beam. And the radial axles might very well be kept a foot 
further back, giving more lateral traverse to the wheels, and a foot 
more length of foot-plate to the driver, who should in all cases 
be made as comfortable as possible, especially as he stands at his 
work, while a carriage driver sits, and hundreds of lives depend 
upon his manipulation. W. BrypGes ADAMS, 





HIGH SPEED ENGINE. 

Srr,—Presuming that the high speed engines manufactured by 
Messrs. Davies and Sons, and illustrated in your last number, are 
a fair subject for fair criticism, I propose, with your permission, to 
make a few remarks upon them. 

As these engines are put forward as good specimens of a class 


that without doubt requires, in ordertoinsure success, the most care- 


ful and able consideration in design as well as superior workmanship, 
one would naturally expect to find in the illustration given plenty 
of evidence of the former. Such was my expectation; instead of its 
being realised I think, on the contrary, I see a great want of it. 
The counter-weighted crank disc is the only instance in which I 
can trace it; for the rest, the principal object appears to have 
been to produce an engine containing the greatest number of 
pieces. 

I must pronounce the design of the cylinder and slide jacket, and 
the arrangement of the guide bars, awkward and unmechanical to 
the last degree; evidently, in the author’s estimation, a joint and a 
row of bolt-heads constitute a great point in design. The guide 
bars are first bolted to the sides of the cylinder, then the two 
halves of what appears to be an oval ring are bolted to them at the 
top; the back half, instead of spreading out to the extremities of 
the main frame, so as to give stifiness to the bars, is reduced to a 
narrow foot and bolted to the middle. Then, in order to 
give the guides sufficient stability to resist the thrust of the 
connecting rod, a tension rod is keyed in the top of each bar, 
and secured at the other end by nuts to a bracket, which is in turn 
bolted to the bottom plate, and which certainly looks as though 
it had no intention of promoting the object in view. A bracket 
appears to be bolted to the piston guide bars to steady the guides 
for the slide rod, these being again bolted to the slide jacket. 

The eccentric rod, instead of being in a line with the ,slide rod, 
is placed on one side; the evil consequences of this arrange- 
ment is probably in some degree obviated, or rather repressed, by 
another, such as recessed or V guide bars. 

Perhaps the most striking part of the whole design is the bolting 
on of the cylinder face. I do remember one example of the kind, 
but I think it went down the cupola some years ago. I cannot see 
a sufficient reason for the reproduction of the idea ; it certainly is 
an admirable arrangement for cooling the steam, but that scarcely 
accords with our ideas of economy. It is very costly, and involves 
liability to derangement through the joints breaking; unless the 
valve is designed for cushioning, a large quantity of steam is 
wasted by reason of the greater length of the ports; besides the 
extra joints attending this, two more for the slide jacket are in- 
dulged in, where one would have been sufficient and less expen- 
sive. 

Not satisfied with cooling the steam before it enters the cylinder, 
the author endeavours to cool it while inside, by placing a con- 
densing belt round the outside through which he passes the ex- 
haust steam. 

I do not think that the unusually heavy proportions of these 
engines should be credited with any superior working qualities that 
they may have exhibited; on the contrary, I think it indisputable 
that mere dead weight, unless it is in the rim of the fly wheel, or is 
used as a counterweight, is in them entirely disadvantageous. 

If there is any exceptional reason, with which I am unacquainted, 
why the crank shaft should be so large, it would have been much 
better cast hollow, ensuring equal strength with much less weight. 

Passing by the smaller crank and the drag link, with the extra 
wearing parts, and necessity for counterweighting involved, I am 
of opinion that complete success in high speeds will only be 
attained by the adoption of the horizontal engine, it being im- 
possible by any arrangement of the valve to entirely overcome the 
unequal effect due to the gravitation of the connecting rod, piston, 
and appendages. 

On referring to page 258, October 5th, I find that ‘‘ Piston Speed ” 
there heralded the advent of this “latest and best” into your 
columns, and in doing so mentions the fact of the steam rolling 
away from the exhaust pipes as a proof of the small amount of 
back pressure. I suppose, instead of coming out like “* the puffs 
of high pressure engine” generally, it came out in a continuous 
stream; I presume *‘ Piston Speed” is aware that the short, sharp 
puffs he speaks of, are the results of a quick release, and that 
when the release is slow the back pressure is greater, by con- 
sequence, and the steam issues from the pipe in a continuous 
stream. 

These remarks,"Sir, must be regarded in connection with the 
claim made for the engines in question so viewed. I think they 
are within the limits of fair criticism. J. 8. K. 

[If Messrs. Davies will send us a few diagrams for publication, 
our readers will be enabled to judge how far “ J. S. K.’s” strictures 
on the action of the valves are justified.—Ep. E.] 





GOVERNORS, 
Srr,—I read with attention the article in THz ENGINEER of last 
week on ‘* A Parabolic Governor,” but though I hope I may con- 


sider myself ‘slightly acquainted with mathematics,” I confess 
that I entirely failed to follow it. I think, however, that I 
understand what the article meant to prove, and it is on this 
that I should wish to make a few observations, 





° — = * load, shall remain 

at that height 

{ when the engine 

my has returned to 

its original speed. 

This problem the patentees of the parabolic governor appear to 
have solved thus :— 

Let P be the centre of one of the balls, constrained to move 
along a curve, O PQ, Let Oy be the axis of revolution; xy the 
co-ordinates of P, m the mass of the ball, w its angular velocity. 
Then the forces on P are—(1) the weight mg; (2) the reaction R of 
the curve; (3) the centrifugal force mw 2x, acting along N.P. 
These are to be in equilibrium for all positions of P. Resolving 
the forces along the tangent P T we have 

mg sin. PTM = m w* X cos. PTM; 


or tan, PTM=“. x: but tan. PTM =“%Y 
g dx 





os dy = x 
dx g 


Integrating y = a 
29 

Now the !first thing to be observed is that the Jatus rectum, 
therefore the size, of the parabola ae on w, or the angular 
velocity. It would thus appear that for every different speed we 
should require a different parabolic arm. I could find no mention 
of this difficulty in the article, but it is so obvious that I conclude 
it must have beenin some way or other overcome. But we have a 
further obstacle in the fact that no account whatever has been 
taken of friction. The friction will clearly be considerable, and it 
will vary both with the inclination of the curve and the centrifugal 
force. For the pressure on the curve is 

m g cos. PT M + m w* X sin. PT M, 

and the friction will = this quantity multiplied by some constant 
factor x. 

Hence our equation becomes (the ball being about to fall) 


#(mgcos. PT M + mw* X sin. PT M) + mw* X cos, PTM 
= mg sin, PTM or, (3 — # wx) 9% = wg + uF x 
dy sag tex 
“da g—pwx 
Now the integral of -——o- is 7, log. (9 — # w? X) 


X?: which is the equation to a parabola. 


—pwx w? 
The integral of i. ba + 2% log. (9 — we w* X) 
g—ehwxX e # 
Hence v = — s +0(=—- =) log. (9 — ww? X) &e. 
“ “ w 


It is needless to observe that this curve is not a parabola. A 
further complication will arise from the action of the rods, &c., 
which work the valve; but this, without special data, cannot be 
ascertained. 

Apart from these theoretical 
the friction against the arm 
taneous working of the governor. 

I hope to receive some explanation of these difficulties. 

WALTER R. BROWNE. 


rplexities, it appears to me that 
very much impede the instan- 





Sir,—There are few, if any, parts of the steam engine on which 
so much time and labour has been expended as on the governor. 
I think that a vast amount of this labour might be saved if 
inventors would, at the outset, take care to investigate all the 
conditions of the problem, in order to get a clear conception of 
the result desired to be obtained. 

I beg that you will allow me through the columns of THE 
ENGINEER to submit to those of your readers who take an in- 
terest in the matter the following simple remarks on the sub- 
ject :— 

Let us imagine a ball governor entirely free from passive resist- 
ance, and so constructed that it shall be in equilibrio at the same 
angular velocity when the arms occupy either of their extreme 
positions, or any intermediate point of their arc. 

It is evident that the work done by the balls in their passage 
from one extreme position to the other would be in this case 
absolutely nil. 

On the other hand, the spindle of the valve, to which we will 
suppose the governor attached, must offer a certain amount of 
resistance, caused by the friction of the stuffing-box, &c., and as 
the spindle passes through a certain space, in moving the valve 
from one extreme position to the other, the result is a certain 
amount of work to be done. 

The passage of balls from one extremity to the other of their 
are corresponding with that of the valve, likewise moving from one 
extreme position to the other, it will be seen that, while on one 
hand there is a certain amount of work to be done, on the other 
the work done being equal to zero, the thing is impossible. 

Again, let us suppose the spindle of the valve to offer no 
resistance to motion, which is assuming in favour of the governor 
the realisation of an impossibility. In that case the whole 
system will be in equilibrio so long as the engine maintains its 
normal velocity ; but if this velocity be increased or diminished by 
the smallest conceivable quantity, the balls will immediately pass 
to one extremity or other of their arc, opening the valve or 
shutting it completely, as the case may be, and so on in succession, 
till something breaks down by the violence of the shocks that 
must inevitably take place. 

It appears to me to be evident that the imaginary governor, 
described at the commencement of this letter, would quite 
unsuited to its intended purpose ; and that for a conical pendulum 
to regulate effectually the motion of an engine, it is indispensable 
that there should be a difference between the velocities at which 
it is in equilibrio in its extreme positions. That difference may 
be small, but it can never be ni/: and having given that quantity 
an arbitrary value, knowing the resistance of the valve and the 
limits within which it is proposed to confine the variations of the 
speed of the engine, the question then b an interesting 
problem of mechanics susceptible of a rigorous solution. 

Henry ELWELL, 





St. George’s-terrace, Bolton, 
ec. 4, 1866, 








SourH Kensinaton MusevM.— Visitors during the week ending 
lst December 1866:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 8,987 ; on Wednesday, Thursday, and 
Friday ( admission 6d. ), from 10 a.m. till 4 p.m., 1,315. Total 
10,302. Average of corresponding week in former years, 8,765. 
Total from the opening of the Museum, 6,432,755. 





INSTITUTION OF CIVIL ENGINEERS. 
November 20th, 1866. 
JOHN FOWLER Esq., President, in the chair. 

THE discussion upon the two , read at the previous meet- 
ing, on the “* Results of the Use of Steam Power on Canals, ” 
occupied the whole of the evening. 

The facts elicited had reference principally to the engine boat 
Dart, the property of the Grand Junction Canal Company, to 
the system of steam haulage on the Aire and Calder Navigation, 
to the relation between the size of the vessels and the dimensions 
of the waterway, and to the draught of the vessels in proportion 
to the depth of water in the canal. Some particulars were given 
of experiments on Irish canals, commenced in the year 1836, 
the object being to get a vessel of the smallest beam and the least 
transverse section of displacement, so as to offer the minimum re- 
sistance in the narrow water of the canals. It was remarked that 
the depth of disturbance of the water, by the wave produced in 
a onal, or the depth to which it could have any effect in injuring 
the banks, could not be more than from two to three feet ; 
from which it was thought, that if at the edges of the canal ver- 
tical walls were constructed, and the depth increased at the sides 
to about four feet, no injury to the bottom, or the cl 1, could 
arise from this cause. 





November 27th, 1866, 
CHARLES Hutton Grecory, Esq., Vice-President, in the chair. 

The first paper read was ‘‘ On the Smelting of Refractory Cop- 
per Ores with Wood as Fuel, in Australia,” by Mr. J. L. Morgan, 
Assoc, Inst, C. E. 

The Ophir Copper Mining Company being compelled to smelt 
at their mines the ores of low percentage, which were very sili- 
cious, containing little iron or other matter favourable to the for- 
mation of a fluid slag, erected a melting furnace, the chief peculiar- 
ities of which were the materials used in its construction. Thus, 
in place of ordinary fire-bricks, quartz—refractory as far as fire 
was concerned, and not less so when any attempt was made to 
shape it for the bricklayer— mined as best it could be, was put 
into an old furnace, kept red-hot for forty-eight hours, and then 
raked into ‘‘ boshes ” of cold water. It was now easily pounded 
into small particles, so that when mixed with a proportion of clay 
wash it could be moulded into a brick. For the false and work- 
ing bott a dst belonging to the silurian system was 
used, which was discovered to be capable of withstanding a white 
heat, and when quarried was easily dressed. 

It was stated that the quartz bricks answered admirably ; but 
that the sides at the bridge were considerably worn. This was ac- 
counted for from the diminished area of the passage through which 
the flame of the grate reached the body of the furnace, 

The second paper read was on ‘‘ Light Railways in Norway, 
India, and Queensland,” by Mr. C. D. Fox, M. Inst. C.E. 

By the term “‘ light railway,” the author states that he had in 
view such as, either being branches from existing trunk lines, or 
being intended for districts requiring the development of their 
traffic, might be constructed in a substantial manner, but with 
every part only of sufficient strength to carry loads represented by 
the ce. that no pair of wheels should have to bear more than 
six tons. This would enable these lines to take the rolling stock of 
all other railways of similar gauge, with the exception of the 
locomotives. 

The railway system of Norway was, it appeared, being 
constructed on the light principle, with a gauge of 3ft. Gin. 
under the direction of M. Carl Pihl, the State engineer. Two 
lines had already been completed; the one from Grundsett to 
Hamar, a distance of twenty-four English miles, at a cost of 
£3,000 per mile, including rolling stock and stations; and the 
other, from Trondhjem to Storen, a distance of thirty English 
miles, at a cost of £6,000 per mile, including also rolling stock and 
stations; but in the latter case the country was more difficult, the 
works generally were heavy, so that steep gradients and sharp 
curves were unavoidable. 

In India a line from the Arconum junction of the Madras Rail- 
way to the town of Conjeveram, nineteen miles in length, and on 
the same gauge of 3ft. 6in., had been at work for eighteen months. 
This had been constructed for £3,500 per mile, including telegraph, 
stations, and rolling stock; and although the traffic did not require 
a greater working speed than from twelve to fifteen miles per hour 
the trains had at times been run with perfect safety at upwards o 
forty miles per hour, including stoppages. r 

For the Government railways of the colony of Queensland it 
was decided, after much discussion, to adopt a gauge of 3ft. Gin, 
Of the Southern and Western Railway tifty miles had already been 
opened, while 154 miles were in course of construction, and 200 
miles under survey. The little Liverpool range on this line was 
three miles in length, had ruling gradients of one in fifty, and 
curves of six chains radius. The main range was fifteen miles in 
length, had ruling gradients of one in forty-five, and frequent 
curves of five chains radius. One of the chief works was the 
bridge over the Bremer, close to the Ipswich terminus, for carrying 
a single line of narrow gauge railway and a public road twenty- 
five feet wide. It had a width of thirty-seven feet between the 
parapets, and consisted of three spans of 150 feet each. The 
superstructure was composed of lattice girders twelve feet deep, the 
top flange being of cast iron in a tubular form, and the bottom flange 
Howard and Ravenbill’s rolled links; the total weight was only 
twelve cwt. per lineal foot of the bridge. The station and passen- 
ger rolling stock were then described. It was stated that three 
classes of locomotives were used : tender engines, weighing fifteen 
tons in working order, upon six wheels, four of which were driven, 
which were employed on the easiest portions of the line ; a similar 
kind, but weighing twenty tons in working order, upon eight 
wheels, six of which were driven, for the little Liverpool incline ; 
and the third, on Fairlie’s principle, for use on the main incline, 
had two bogie frames, each supported upon six wheels, and con- 
nected with the boiler, which had a smoke-box at each end, 
by central pins, and with a central fire-box by slotted quadrants 
having studs working in them at each end of the fire-box. There 
were thus twelve wheels, all of which were drivers, but the 
central pair in each group was without flanges. The weight 
of the engine in working order would be thirty tous, and it 
was calculated that it would take 120 tons of gross load, at 
a speed of fifteen miles an hour, up an incline fifteen miles in 
length, having ruling gradients of one in forty, and frequent curves 
of five chains radius. The cost of each engine free on board 
in England was £2,500. In designing these several classes of loco- 
motives care had been taken to keep down the weights, to pro- 
vide ample heating surface, and fuel and water space, to have 
fire-boxes to burn fuel, consisting of two-thirds of wood and one- 
third of coal; to supply great break power, and to shelter the 
driver from the heat. To enable the engines to pass round curves 
of sharp radii, and for obtaining elasticity tween the rail 
and the wheel, the rigid wheel base in no case exceeded 7ft. 2in., 
and all the engines were fitted with the best springs, and with 
Adams’ spring tires, the tires being cylindrical and not coned. 
Some account was then given of the character of the permanent 
way, and it was stated that these lines might be constructed under 
difficult circumstances for between £11,000 and £12,000 a mile, and 
under ordinary circumstances for £6,000 a mile, including stock and 
appliances of all kinds. : 

‘The Great Northern Railway of Queensland was then noticed; 
and in conclusion the author repeated that, in his opinion, the 
basis of the light railway system was—the reducing of the 
weight upon every, even an engine, wheel in the train to three 
tons, the limitation of the speed to twenty-five miles an hour, and 
the adaptation of every detail to this data. The importance of 
this system would, he believed, before long be found to have much 
influence upon railway construction for branch lines, both in this 
and other countries, especially where the traffic was limited, and 
where high speeds were not demanded. 
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at the smallest place, and 8ft. Gin. long. It is traversed by 88 
tubes 1fin. in diameter, giving an aggregate surface of 375ft., that 
of the fire-box is 45ft.; the total heating surface, therefore, is 

The area of the grate is 7°5ft. The barrel carries at the middle 
of its length a dome 18in. in diameter, and 1ft. 9in. high ; within 
this dome is placed the regulator. It is fitted with two safety 
valves and gear moulded by a handsome brass case. The smoke- 
box is 1ft. Sin. long, and carries a chimney 4ft. 3in. high and 10in. 
in diameter. The total height of the engines above the rails is 
10ft. Gin. The foot-plate is covered by a large cab roof made 
hollow to keep out the heat of the sun. It is about 7ft. high 
above the foot plate in the centre. 

+. The mode in which the engine is ee on the springs will 
be readily comprehended. A bal m. ts the inner 
ends of the leading and driving wheel springs, while the springs 
of the trailing wheels are supported on the radial axle boxes, much 
as in the engine we descri' last week. The centres of the four 
coupled wheels are 6ft. lin. a) the distance from the driving 
to the trailing centres being 5ft. 9in., and the total wheel base 
11ft. 10in. The connecting rod is 5ft. 7in. long, and lays hold of 
the crank pin outside the coupling rods, a defect common to all 
engines with the forward wheels =. The outer bearing of 
the crank pin is 2}in. diameter, and 3in. long. The inner bearing 
for the coupling rod is 2#in. diameter, and 2in. long. The 
total width of the engine over all is 6ft. 10in., and its total length 
over the buffer-beams, about 19ft. 











OFFICIAL RECOGNITION OF STEEL IN 
CONSTRUCTION. 

Unper this title we lately published some interesting 
correspondence between Mr. E. E. Allen, the London 
agent for the Bolton Iron and Steel Company, and the 
Board of Trade, with reference to the official recognition 
of the use of steel. The Board of Trade have promptly 
recognised the importance of the question, and the respon- 
sibility of their present position in the matter—a position in 
which their rules as to railway and passenger steamer con- 
struction, make their action absolutely obstructive in the 
way of the use of steel. With the view of drawing upon 
the available information possessed by their own officials, 
a circular letter has been addressed to the surveyors at 
the different ports; and the opinions of Captain Tyler and 
Colonel Yolland, the Board of Trade inspectors of rail- 
ways, have been similarly called upon. 

The following is the copy of the circular issued by the 
Board of Trade to the surveyors of steamships at the prin- 
cipal ports:— 

(Copy.) 
Board of Trade, Whitehall, 
26th October, 1866. 


Srr,—I am directed by the Board of Trade to enclose a copy of 
a letter and memorial on the subject of the employment of steel 
in many cases where iron is now used in the construction of en- 
gineering works. 

The real question raised by these papers is whether, practically, 
a girder (e. g., the hull of a ship), or steam boilers, or the various 
parts of a steam engine, can, for purposes of safety, be made 
lighter if made of steel, than they can if made of iron. 

The Board of Trade are desirous of obtaining the opinion of 
their surveyors on the subject, and I am therefore to request you 
to report whether, in practice, you would decide to pass for a pas- 
senger certificate the hull, machinery, or boilers of a steam vessel, 
or any parts of the hull, machinery, or boilers of a steam vessel, 
built of steel, if less in thickness or weight than in the case of 
similar vessels, or similar parts of other vessels, built of iron. 
And, if you would decide to do so, the grounds and reasons on 
account of which you would arrive at that decision. 

T am, Sir, 
Your obedient servant, 
(Signed) J. Emerson TENNENT. 


The board have sent copies of the lengthy replies of 
their surveyors to Mr. E. E. Allen, and we have been 
favoured with copies, of which we have given brief ab- 
stracts. 


R. Galloway, of London, iron shipwright and engineer, 
as to use of steel in hulls, girders, &c., thinks that Bessemer 
steel may perhaps be safely used in the construction of vessels at 
2 to } the thickness of iron ; and as to use of steel in machinery, 
that crank pins and crank shafts cannot bear so much reduction, 
on account of the rubbing surface. He thinks, however, that no 
safe conclusion as to the extent of reduction to be allowed for 
Bessemer steel over good iron can be come to until reliable and 
accurate experiments have been made. There are difficulties in 
working which will be overcome. The hull of a vessel must be 
constructed on the principle of a girder, or as near to it as circum- 
stances will admit. The nearer a ship approaches the girder the 
stronger she will be. 

D. Grey, of Liverpool, iron shipwright and engineer, 
as to use of steel in hulls, girders, &c., allows a reduction 
in each case according to its merits, but can express no positive 
opinion as to the amount of reduction to be allowed in the weight 
and size of the parts of the hull of a ship, if made in steel instead 
ofiron. He thinks the introduction of steel in the construction of 
ships may be invaluable, but that until further experiments are 
made no absolute opinion can be given. The hull of a ship being 
a girder, any experiments to be made with steel girders or their 
material will apply to material for the hull of a ship. There are 
difficulties in working which will be overcome. 

G. J. Gladstone, of London, shipwright, thinks as to use 
of steel in hulls, girders, &c., that the best steel might be 
used to advantage in the construction of river steamers, but that 
the substance of the plating of the bottoms, fore and aft, should 
not be reduced in thickness. The keels, frames, stems, stern- 
posts, &c., should be of the very best wrought iron. As 
sea-going steamers, steel should not be used for keels, fram 
stems, stern-posts, rudders, and the plating of bottoms, unti 
further experiments have been made, but might be used for lower 
masts and yards where wire rigging is fitted. 

J. Martyr, of Liverpool, shipwright, as to use of steel in 
hulls, girders, &c., should pass a vessel built of steel if he 
thought it sufficient for the service intended, and in conformity 
with the provisions of the Act. He considers that there has not 
been sufficient experience in the use of steel for sea-going vessels 
to warrant coming to any definite decision on the subject. 

_ W. Campbell, of Liverpool, shipwright, as to use of steel 
in hulls, girders, &c., thinks that a sea-going steamer might 
be safely built of cast steel, manufactured on the Bessemer prin- 
ciple, and standing a tensile strain of from 36 to 40 tons per square 
inch of one-fourth less sectional area of material than of iron, and 
a river steamer, not carrying cargo, of a little less ; and as to use 
of steel in machinery, that steel might be advantageously used for 
boilers and machinery, and reduced to one-fourth of the sectional 
area of iron. Would allow no deduction in puddled steel either 
for hull or machinery. <A girder or bridge and a vessel are two 
totally different things. 

_ G. Barber, of London, “yr thinks as to the use of steel 
in hulls, girders, &c., that if of suitable manufacture, and of 
less size and weight than iron, it may be used with advantage 
in the construction of river steamers, which have to endure but 
little strain, In the case of sea-going steamers, he should hesitate 





to recommend, except under carefully considered regulations, its 
adoption for their entire construction. It may be used, and with 
advantage, for sheer-strakes, decks, stringers, tie plates upon the 
beams, and for masts and yards that have to bear a strain in a 
known direction. Considers that some experiments should be 
made. A ship can with no more be called a girder than 
a girder can be called a ship; and while the size and amount of 
material to be used in a structure on shore, and its mode of distri- 
bution, may be made the subject of direct scientific calculation, 
the construction of a ship must be governed by rules upon 
the carefully considered results of experience.—[Is this so? Ep. E.] 

J. Grier, of Glasgow, iron shipwright and engineer, as to 
the use of steel in hulls, girders, &c., thinks that the propor- 
tion of steel used in the construction of engineering works should 
not be more than 1 to 1} of iron, on account of the much ter 
i ities found in the manufacturing and working of steel 
than of iron; and as to use of steel in inery, more irregulari- 
ties are found in getting sound shafts and plates of equal quality 
in steel than in iron. Wishes for more iments. A sodestion 
might be made in favour of steel of from 8 to 5. 

M‘Kinlay, of Glasgow, shipwright, thinks as to use of 
steel in hulls, girders, &c., that a steamer might be safely 
constructed of steel of somewhat less thickness than of iron, pro- 
vided it could bear a tensile strain of 36 tons to the square inch, 
whilst the ave strain which the iron is capable of bearing may 
be accepted as 20 tons to the square inch; nevertheless he has not 
much confidence in a great reduction, by the use of steel, in the 
thickness of boiler plates, &c.; and as to use of steel in machinery, 
he would look with the test amount of confidence for a con- 
siderable reduction in thickness and weight in those solid masses 
required for shafting, piston rods, cranks, and other heavy parts 
connected with machinery. Should not accept such a reduction 
in steam ships as in the case of a fixed girder or bridge. ere is 
not much difficulty in working plates, angle irons, &c. 

O. Hamerton, of Hull, iron shipwright and engineer, as to 
use of steel in hulls, girders, &c., would pass any steamer 
or machinery constructed of steel, even of lighter scantling than if 
of iron, provided the workmanship was good; and as to use of steel 
in machinery, in the case of boilers he does not feel so sure as to 
its applicability, but should pass them, and note their action. All 
——— are girders in every sense. Wishes for more experiments 

ore giving a positive opinion. 

, J W. Trail, of laniae, iron shipwright and engineer, 
thinks that steel in hulls, girders, &c., might be used with 
advantage. It is better than iron, and not so brittle as the worst 
sorts of iron; and as to the use of steel in machinery, thinks it 
may be used advantageously instead of iron. Has had a steel 
boiler in use afloat for five years, and at the end of that time it 
was in good condition. Before giving a decided opinion wishes for 
more experiments. Treats a hull as a girder. 

R. E. Taplin, of London, iron shipwright and engineer, 
thinks hulls, girders, &c., can, for purposes of safety, be 
constructed of steel instead of iron, if the natural process of oxi- 
dation could be permanently arrested; and that it should not be 
used for tubes, tube-plates, up-takes, and other parts exposed to 
the constant action of flame. Valuable for rods, shafts, and vari- 
ous working of a steam engine. There are a great many 
sorts of steel, but Mr. Taplin only speaks of good steel. The cha- 
racter of the metal has hitherto been unreliable, but this objec- 
tion is removed by recent improvement in the manufacture. 

W. C. Taylor, of Liverpool, iron shipwright and engineer, 
thinks that to prove whether steel is preferable to iron, 
the results of experiments made with steel girders, &c., should be 
com: with the results of those made with iron ones; and that 
steel might be used with advantage in machinery, but he is not 
sure as to the amount of reduction that should be made in the 
thickness of the plates. Experiments should be made before any 
reduction in the thickness of girders is allowed. Considers that 
the hull of a vessel sepresents a girder, and that experiments made 
with girders would be useful for ships. 

S. W. Snowden, of Bristol, iron shipwright and engineer, 
considers steel may be used with the greatest ad- 
van’ in the construction of the hulls of vessels, both on account 
of its lightness and stiffness; and that steel might very well super- 
sede iron in the construction of machinery. as found steel, on 
some occasions, wear far better than iron. Steel will become a 
staple article in all engineering, railway, and ship-building con- 
structions, after more actual experiments have been made. The 
hull of a ship represents a girder, and the nearer it approaches a 
girder the stronger and better it will be. Experiments necessary. 

As regards the use of steel, these thirteen replies are in 
so far valuable as that the majority proceed from practical 
engineers; and, in taking the safe ground that more expe- 
riments are desirable, these documents may be fairly held 
to represent a generally held opinion. More experiments 
are certainly desirable on the strength of Bessemer steel, 
or that kind of steel which can really compete with 
wrought iron for railway works of magnitude. We under- 
stand that the reports of Captain Tyler and Colonel Yol- 
land concur in this opinion. The replies will certainly be 
found to illustrate what we have jong fo tiny! 
the necessity, in these days of iron hulls and steamers, of 
employing engineers rather than wooden shipwrights to 
officially survey passenger steamers. It is scarcely neces- 

to tell any iron shipbuilder that an iron ship is to be 
looked upon as an iron girder. It is not, for instance, 
very long ago that such an authority as Mr. Fairbairn pub- 
licly observed, that “the strains on the hull of an iron 
“ship and on a monstrous tubular girder are analogous; ” 
adding, that “the experiments” “for the Conway and 
“and Britannia bridges” “are not less applicable to the 
“construction of iron ships than to that of tubular 


“ bridges.” 





NOTES FROM GERMANY. 
(From our Correspondent.) 

At the beginning of the year, after a visit to Belgium, we took 
the opportunity to dwell upon the very + difference between 
the wages paid to operatives on the Continent and those obtain- 
able in this country. We showed that the Belgian fitter, for 
instance, received about one-half the weekly wages of his English 
fellow workman, The same great oe pe is noticeable in this 
part of Europe; and, as the question of the wages of labourers and 
skilled workmen in foreign countries is always an interesting one, 
Ihave compiled a list of the wages generally prevalent in Southern 
Germany and Austria, and more especially for that class of work- 
eye mpeg be yee on oe pm — of the wages 4 

en as existi rinci; near the towns, as in the 
more isolated parts of the am homes the cost of unskilled labour 
is generally as much , or even more, per cent. lower than 
elsewhere. The wages of common labourers are, for instance, 
much less, and the pay of skilled mechanics much higher, in the 
remoter parts of H in Austria proper: 


. Inacountry com- 
sn of such different elements as Austria in its entirety is, it is 

ence —— to state exactly the general price of labour. The 
following list of wages is, therefore, as already mentioned, tobe taken 
as only, current under ordinary conditions. The wages are given 
in the ‘Austrian currency of florins and kreutzers; and the value 
poo cneny ty, pened: ye 
present illings are eq o one 
pS 00 Seen, ents oe yen Sone 
certainly not fall much, if at all, w lf. and 20kr., 
we -, & con’ reckon two shillings as equal to 
lf. 20kr. This will also enable us to calculate five 





kreutzers as et to one penny. For works connected with the 
construction of lines, a common labourer or na receives 
70kr. (1s. 2d.) a day; the foreman of a gang of from six to 
eight labourers, 1 florin to 1 florin and 10 kreutzers (1s. 8d. to 
1s, 10d.) ; bricklayers, 1fil. 20kr. (2s.); the women for 

mortar, bricks, &c., 50kr. (10d.) ; and boys 20kr. to 35kr. to 
7d.). In the workshops, of course, the wages are higher. ere, a 
smith’s striker (schmiede or helfer) receives from 1fi. to 1fl. 20kr. 
(1s. 8d. to 2s.) ; skilled smiths, from 1fl. 30kr. to 1fl. 60kr. (2s. 2d. 
to 2s. 8d.); locksmiths and turners (schlosser and dreher), 
ordinary, 1fl. to 1fl. 20kr. (1s. 8d. to 2s.), skilled, 1f. 30kr. to 
1fl. 80kr. (2s. 2d. to 3s.); fitters, If, 60kr. (2s. 8d.); skilled 
mechanics (for delicate repairs and the like), If. 50kr. to 2fl. 
(2s. 6d. to 3s. 4d.); ordinary carpenters, from 1fl. to 1fl. 40kr. 
(1s. 8d. to 2s. 4d.) ; skilled carpenters, for finer work, 1fl. 50kr. 
to 2fl. (2s. 6d. to 3s. 4d.); painters and varnishers, 1fl. 10kr.,to 
1fl. 40kr. (1s. 10d. to 2s, 4d.) ; the packers employed in the ware- 
houses, 70kr. (1s. 2d.) The foremen in the workshops receive a 
weekly pay of 15fl. (25s.) For overtime work, two hours are 
reckoned equal to a quarter of a day’s wages. The wages of 
smiths and fitters is ti koned by piecework. This is 
the case in the manufacture of locomotive boilers, On the 
Austrian Northern Railway, these are all made of steel, with 
copper fire box and cast-iron smoke box. Generally speaking, 
each | tive boiler requires six smiths, who have also to bore 
the holes for the bolts and screws. This job generally takes from 
thirty-five toforty days, and as they receive 600 florins (E50), the rate 
of wages in this case averages 2fl. 50kr. to 2fl. 90kr. (4s. to 5s.) per 
diem. The fitters receive exactly the same pay, and their work 
lasts about the same time. By piecework a workman can generally 
earn from half as much again, to double, his usual wages, especially 
if he works overtime. 

The wages of the other regular railway employés are rather 
more fluctuating and dependent on various circumstances. Stokers 
receive generally one florin per mile, and an addition mileago 
payment of 44 kreutzers per German mile of line traversed (about 
a penny per five miles English) et ne trains, and three kreutzers 
per mile (about a penn od eight miles lish) for passenger 








trains, the average monthly of journeys for each being from 
400 to 500 miles (2,003 to 2,400 miles English), this is equal to an 
addition of from 12f1. to 15fl. (20s. to 25s.) monthly. The stokers 


r cwt. of coal saved, by which they 
are enabled to earn an additional 10fi. monthly. The drivers 
receive an annual salary. They are divided into three classes. 
Those of the first receive 840fl. (£74) per annum, the second, 
730f1. (£60); the third, 630fi, (£52). They also receive double 
the rate per cwt. of coal saved, paid to the stokers, which 
is equal to an addition of from £2 to £210s. monthly. As separate 
drivers and stokers are appointed to each locomotive they are, of 
course, unoccupied during the repairs, &c., so that their active 
work averages only about ten months a year. Engine cleaners 
receive about 80 kreutzers per day and 70 kreutzers per night. 
The guards and conductors are also divided into three classes, 
who receive respectively 600f., 500f., and 400f. (£50, £42, 
£34) each; and besides two kreutzers per mile (a penny for twelve 
miles) with passenger trains, and helf as much for 
trains. The signalmen, in conclusion, receive 19 florins (34s.) a 
month, and lodging, light, and fuel. 

Most of the above w are those paid by the Austrian Northern 
Railway, and may be taken as a rather high average of the general 
rate on Austrian railways. The Northern Railway is the well- 
known line, nearly 400 miles in length, running from Vienna 
through Moravia to Cracow. Itis the only Austrian line not con- 
structed under Government guarantee, and by far the best paying 
one, yielding its shareholders generally 12 per cent. 

The muncipality of Vienna have determined to raise aloan of 
twenty-five million florins for public works connected with the cit; 
improvements. Of this sum fourteen millions are to be devotec 
in ;the first place to the construction of the much talked of 
water works, by which even the highest parts of Vienna are 
to be supplied, without the aid of pumping machinery, with the 
best spring water, mainly from the distant springs of Kaiser, 
Brunn, and Stixenstein. Two millions are to be applied to the 
erection of a new town hall; three millions to the erection of 
covered markets and of schools; 1,300,000 for compensations 
arising from widening streets; and 2,300,000 to pay off old debts; 
leaving two millions for the reserve fund. : 

A simple plan for straightening leaning how, shafts, which 
may or may not be already generally known in ngland, has, I 
hear, recently saved from falling the 200 ft. high chimney of a 
Saxon glass works. The shaft in question had ually begun to 
incline more than thirty inches out of the perpendicular, and was in 
imminent danger of falling. e remedy, which was perfectly 
successful, consisted in simply extracting at several places with the 
aid of a strong saw, the mortar between the bricks opposite the 
side to which the chimney was inclined. The shaft then sinks 
towards the parts in question, and again a vertical position. 
— cement is of course afterwards injected into the interstices 
as formed. 

Bavaria is at present the only country in which stone has been 
extensively substituted for wood as the material for sleepers. 
According to the latest accounts the number of pairs of blocks, 
two of which represent one wooden sleeper, is nearly one-eighth 
of the total number of den sleepers in use—that is to say, 
there are in use al ther about 2,000,000 oak, larch, and 
sleepers, and about 350,000 granite and 100,000 sandstone blocks. 
The employment of these stone sl is now no longer merely 
a matter of experiment in Bavaria. The various advan 
which the railway authorities have found in this system] 
induced them to permanently adopt it, and each wooden sl " 
as soon as worn out, is now being replaced , om of stone cu 
There are many other countries besides Bavaria in which the 
use of stone may be advantageous for various reasons, and as this 
question may be of interest to some of your readers, I have col- 
lected some further details on this matter. 

Each cube of stone is one foot square on its upper surface, and 
from one foot one inch to one foot three inches high. The bottom 
of each of the blocks is.made as much as possible liel to the 
upper surface, which is hewn smooth, and provided with holes 
carefully bored, into which are subsequently driven the bolts for 
fastening the rails. These bolts are of hard wood, and are 2 pee 
viously soaked in tar oil or creosote. Before the bo'ts are driven 
in the holes in question are half filled with tar, and when the 
operation is finished the projecting end of the bolt is covered with 
tar or asphalte. The kinds of blocks which have proved to be the 
best are those made from granite obtained mainly from the Fichtel 
Mountains, and a very hard description of sandstone found in 
detached pieces, and obtained chiefly from Spessart. Cubes of the 
above-mentioned ite and of ordinary soft sandstone have 
already been experimentally on trial since more than fifteen years, 
but the latter description of stone has not proved sufficiently durable. 
The harder description of sandstone, however, has been in use since 
1858, and has proved so that more than 50,000 are now laid 
down on the Bavarian Western Railway. The cost of the best 
stone cubes, of granite or hard sandstone, properly hewn and pro- 
vided with the n holes, delivered at the stations nearest to 
the stone pits, and loaded there on to the railway cars, is about 
1fl. 10kr. Bavarian (about 2s. English) a On the other 
hand, oak slee’ cost in Bavaria about 2f1. 20kr. {ebous ~e 

iece, and fir sleepers from 1fi. to 1fl. 18kr. (average 2s.); but 
tter, on account of their bad oe, = no longer emp’ 
The primary cost of a pair of stone cu 
about the same as that of a co 
a the — — a of the rails on the Neope as com 
with those on the wooden s experience 
On the other 


also receive 44 kreutzers 








d 
ved that it is 
in the both cases the same. hand, o durability of 
the stone is far grenter than that of the oak slespere, end oo 
curves the one cubes are found to afford ety 4 
widening o’ than ordinary especially 
The most noticeable point in the use the stone cubes is that 
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they require a firm, well consolidated, and ectly well-drained 
foundation, preferably of sharp sand or broken stones. On 
o- curves each of the 21ft. long rails is supported by seven 
blocks, and on straight or only slightly curved parts of the line by 
six blocks. At each juncture of two rails an oak or larch sleeper 
has to be laid. By placing the blocks either diagonally or at right 
angles, by which the distance between the bolt-holes may be in- 
creased or diminished, the same blocks may be made to serve for 
cither broad or narrow rails. There is rarely any necessity for 
plicing felt or wooden washers between the rail and the blocks, 
except when soft sandstone is used. The laying of the blocks is 
certainly more expensive than that of the wooden sleepers, but 
after the first year or two the maintaining costs are far less. 
Even at the sharpest curves, and with great traffic, the stone 
blocks are found to preserve their original position for years much 
better than wooden sleepers, so that the costs for the usually 
almost constant repairs is diminished, and the traffic less disturbed. 

It is an interesting fact, that at the beginning of August, when 
an immense number of troops were transported from Italy into 
Austria proper, the southern railway conveyed during ten and a 
half days no less than 3,765 officers, 123,663 men, 16,631 horses, 
254 pieces of cannon, 2,777 wagons, and 300 carriages. Altogether, 
very nearly 300 trains were run during this space of time, giving 
an average of about 28 trains, with 1,000 loaded cars, for every 
twenty-four horses. 

Another company for the navigation of the Danube, the 
Middle Danube Steam Navigation Company, has just been 
formed. Its primary object is to connect the two chief trading 
towns on the Hungarian Danube, Pest and Mohacs, for passenger 
and goods traffic, working with a capital of £40,000, and sub- 
sequently to raise its capital to £100,000, and extend its 
operations over the whole Danube, Whether this company will, 
like most of its forerunners in this line, die a natural 
death, remains to be seen ; but at any rate it seems time to warn 
capitalists against the delusive enterprise of Danube steam 
navigation. With one exception, no less than fourteen companies 
have attempted this task, and failed more or less, to the 
great grief of their shareholders, The exception in questi 
is the German “First Imp. Roy. privileged Danube Steam 
Navigation Company,” formed in 1830. is company pos- 
sesses 134 steamers, of 12,418 horse power, and 523 iron barges, 
with 2,133,000 ewt. tennage, which run the entire length of the 
Danube, and also along the most important affluent rivers, and 
from Sulina to Odessa, altogether over more than 3,000 miles. In 
1865, the passenger traflic was 861,847 persons, and the goods 
traffic 19,257,042 cwt. Since the Act dated 7th November, 1857, 
by which the traffic of the Danube was made free, a considerable 
number of foreign Danube navigation companies were formed ; 
but, significantly enough, not a single Austrian one. Of the half- 
dozen French and English companies formed within a year or two 
afterwards, nut one has made any noticeable progress. The only 
at present existing companies, of any consequence, besides the 
Austrian companies already mentioned, are a Bavarian company, 
working with seven steamers and twenty-eight barges, and which 
lately had an annual traffic of about 7,000 passengers and 1,500,000 
ewt. goods, and the States Railway Company, working with four 
steamers and 14 barges on the line-Semlin, Belgrad, and 
Radujevacz. 

Great improvements are being and about to be made in the 
Imperial Austrian navy. Whilst the victorious Admiral Teget- 
hoff is on his journey to America, to inspect the ironclads there, 
numerous alterations are going on here. The small are to be 
arranged so as to carry fewer guns than before, but these are to be 
heavier, and of the Armstrong pattern. The Government has also 
determined to have two new ironclads built, to be denominated 
Lissa and Heligoland. They have also under consideration a plan 
for cutting down the ships of the line as far as the lowest row of 
guns, and then armour-plate and provide them with a cupola 
turret. Most of the arrangements are to be finished by next 
spring. 

There is a rumour current here that a brother of Krupp is to 
combine several of the small iron and steel works scattered 
throughout Styria, and form a large Austrian works for the manu- 
a of Bessemer steel similar to the great establishment at 

Ussen. 
Vienna, Ist December, 1866. 











THE PARIS EXHIBITION, 1867. 

Tur works of the Exhibition are proceeding most satisfac- 
torily, and all the various operations are being carried on simul- 
taneously, in a wonderfully calm and systematic manner. The 
whole of the main portions of the structure, whether in iron, 
stone, or wood, are nearly completed; the last portion com- 
menced, namely, the sides and roof of the grand vestibule and 
main avenue, reaching from the principal entrance door to the 
central garden, will be finished in a few days. The sides of the 
vestibule will form the facia of the French department on one 
side and of the English on the other, and here each of these 
commissions will present their most attractive face to the public. 
The sides of this vestibule and avenue are carried up to the level 
of the spring of the arched roof of the great outer gallery or 
machine court, and light is obtained in the same manner in both, 
namely, by a double row of clerestory windows ; the roof of the 
former is, however, in effect flat, being composed of a series of 
very slight curves in a transverse direction. At each end of this 
avenue is a bold semi-circular window, with three-way entrance 
beneath, the facia giving on the outer garden, or park, being in 
wrought iron, and that in the inner garden in masonry, to accord 
with the surrounding parts. At the principal entrance a bold 
marquise, or verandah, is being carried out beyond the line of 
that which surrounds the building, and each of the entrance 
doors, in all sixteen in number, are being provided with similar 
protections against sun and rain. 

The roof of the great outer gallery is being completed by the 
insertion of the small arched girders in the angles formed by the 
great girders, the tops of the pillars, and the tie-rods above ; and 
a pierced iron parapet is being put up from pillar to pillar. The 
finishing of the square tops of the pillars themselves seemed to 
have given rise to some difficulty ; half-a-dozen or more models 
have been tried, amongst others, square castellated caps, huge 
acorns, and small pierced towers of a pyramidal form ; but the 
general opinion seems to be, that the less attempt is made at 
ornamentation the better will probably be the effect. Each 
pillar will probably be surmounted by a flag, and if these flags 
are large, as they are certain to be bright in colour, they 
carry off much of the heavy appearance of the iron walls. 
Brightly painted shields of arms have been tried on the upper 
part of the columns, but they look out of place and insignificant. 
In fact, all attempts at decorating this mile of circular wall seem 
fruitless ; and we doubt if paint will achieve much. The 
colouring of the interior is, of course, a more simple affair, but 
even there the large surface of the great machine court presents 
difficulties ; the roof is being painted of a light coffee or choco- 
late colour ; the great circular girders, the pillars, the frame-work 
of the clerestory windows, the heads of the rivets, and other 
parts, being picked out and relieved with white and vermillion. 
The cast iron work of the intermediate galleries is left of a dark 
chocolate colour, and the wood-work of the roof will probably be 
only varnished or oiled, and will require nothing else. Several 
trial specimens of decoration have been made on the marquise of 
the inner garden and its back wall, and here there is no doubt 
the taste of our neighbours will produce, eventually, a very 
pleasing effect ; the verandah itself and its columns present no 








heavy masses, and no long unbroken lines or surfaces, and the 
roof is of wood in panels, fit for any kind of ornamentation. 

The whole of the glazing is nearly finished—in the art galle- 
ries completely so; and here a semi-transparent screen, about 
half the width of the gallery, is being suspended, horizontally, 
from the tie-rods of the roof, in order to take off the glare of 
light from the walls. 

The method adopted in the flooring of the Exhibition is rather 
a puzzle. The fine art galleries and the radial avenues are laid 
in t, the tric passages in concrete (béton agloméré); 
the retrospective gallery is being floored with wood, and the 
whole of the remaining portions are to be covered with asphalte ; 
perhaps this diversity is by way of experiment, but we confess 
that the idea of cement floors in April and October, and of 
asphalte in July and August, produces a kind of prospective 
headache. We presume, however, that the art galleries will be 
provided with matting. 

In two or three parts of the great machinery gallery, and 
especially in that part appropriated to Great Britain, the framing 
to support the driving shafts is being rapidly put up ; this work 
has a double object, as within the hollow columns are other and 
taller ones, which are connected by small tranverse lattice 
girders, which will carry a gallery about six feet in width, from 
which visitors may advantageously view the larger machines at 
work on either side. This is a goud idea, but it is a question if 
the gallery will be found wide enough for the purpose. Here 
and there solid foundations are being formed for large 
machinery, but not much is yet done in this way. 

In the intermediate, or industrial galleries, wood-work is going 
up at a great rate ; on the French side the courts for the various 
classes are being rapidly formed, the pillars are being numbered, 
and the names of the classes appear in fifty places. The court 
in which the Gobelins tapestry, and other productions of large 
dimensions are to be exhibited, is being formed; this court 
occupies a part of the inner intermediate gallery, of which the 
roof is raised several feet higher than the general level to afford 
lead way. 

The main wood-work of several other countries is also pro- 
ceeding fast; that of Denmark, Sweden and Norway, Greece, 
Portugal, China, and Japan, amongst the number. In all these 
cases the partitions go up to the roof-ties, so that the greater 
part of the industrial courts will be shut in on three sides, and 
there will be little general effect except in the avenues of circu- 
lation, It may here be mentioned that the limits of the various 
countries are now marked on the walls by means of an arrow- 
headed strip of wood, painted in two colours, red and blue, with 
the names in small characters beneath ; this is, of course, only 
a temporary arrangement, but it is useful for visitors to the 
building. 

Outside the building, on the French side, the laying out of 
the gallery under the marquise is commenced ; the bricklayers 
are at work on the walls of the department to be devoted to the 
medical attendants, and of a range of water closets on one side 
of the former. On the other side of the medical department 
will be a large café, the concessionist of which has already set 
up a portion of his front with his name over the door. There 
will be in all about five or six places of refreshment of various 
kinds on the French side, and three of these will be under the 
marquise, and consequently looking on the covered walk which 
surrounds the whole building, and which has already received 
the appellation of the “ Boulevard des Gourmands.” 

An extremely convenient arrangement is being carried out 
with respect to the comfort of visitors arriving by railway ; the 
railway station stands very near the building, a road only sepa- 
rating them ; over this road will be thrown a light roof, and 
from the entrance gate opposite the station is being formed a 
covered way to one of the side entrances of the building itself, 
so that visitors will entirely escape exposure to the weather. 
The railway station is ready, and the railroad itself is promised 
in time for the arrival of goods. The works for the junction of 
the circular railway (chemin de fer de ceinture) with the little 
suburban line to Autuil are being executed near the Courcelles 
station on the last named line, which will then form part of the 
circle. An account of the important work in hand on the other 
side of the river for the completion of the chemin de fer de 
ceinture has already been given at length in THE ENGINEER. 

In the garden the activity is quite as great, and the order, of 
necessity, not so complete as in the building; in fact, boots and 
nickerbockers are the only fit attire for the park at present, and 
even thus clad on the promenade is not particularly agreeable. 
We were glad to welcome the presence of Great Britain on the 
ground the other day—the “Queen of England’s Pavilion” is 
rising on the right of the avenue leading to the main entrance 
of the building, and facing the Emperor's pavilion; we have not 
seen the plans of the former, and the work is not yet advanced 
enough to judge of the effect intended; the walls are now about 
10ft. high, solidly built in masonry, and present as great a con- 
trast to its opposite neighbour as a plum-pudding does to a sugar 
temple. And this is no disparagement, for the park will present 
a mass of contrasts with no apparent design; the beauty will be 
that variety, and whatever harmony may appear will be due to 
the foliage and the flowers. The British Royal Pavilion consists 
of two ante-rooms and one inner apartment, all rectangular and 
of good size. 

Not far from the Pavilion is the boiler house for the English 
department ; the shaft is finished, and the foundations of the 
house show that the power of England will not be small. Con- 
siderable interest is already excited about the Galloway boilers, 
of which the scientific journals are beginning to speak. The 
boilers of the Chevalier of Lyons are amongst the favourites on 
the French side. Nearly the whole of the twelve furnace and 
boiler houses, with their chimney shafts, are not erected, and 
form conspicuous and elegant objects; most of them are designed 
with considerable taste. 

On the side of the park nearest the city, and close to the 
outer limit is an immense range of handsome sheds, which will 
be glazed down to a few feet from the ground on the garden 
side ; these sheds are intended for the exhibition of carriages, 
and also for the housing of those of those of visitors. A carriage 
road is formed within the park along the face of these sheds, so 
that visitors may be set down at the side entrance of the building, 
and their carriages proceed thence direct to shelter. There will 
be stables also for saddle horses, and of course those who use 
these accommodations will have to pay fixed fees. 

It was supposed the other day that the project of erecting a 
theatre had been abandoned, but the spot upon which the 
foundation walls were raised some time since is now all activity 
again ; the walls are going up rapidly ; the semi-circular one at 
the back of the stage is many feet above ground, and all the 
other parts are growing daily; the building will include a 
refreshment room. 

But the most important and curious piece in the grounds is 
the formation of the aquariums. For one of these an immense 
cave has been formed by walls hidden by a talus ; in the cave 
are numerous large pillars in rough masonry, to be covered 
eventually with imitation stalactite, or rather stalagmite work ; 
on these walls and pillars lies a roof formed of iron joists placed 








about a yard apart, and the intervals between the joists will be 
filled in with plate glass ; this glass floor will light the cave at 
both ends, but the whole of the central portion, a double square, 
perhaps seventy feet long, with octagonal ends, is occupied by 
the aquarium. is curious structure is formed at the sides of 
slender cast-iron pillars, between which will also be plate-glass ; 
the sides seem about twenty feet high. At each side of the 
aquarium two galleries are being formed, so that the fish within 
may be seen from the sides, above and below, at the ends, and 
from the cave beneath. Connected with this gigantic glass fish- 
box is a cascade and reservoir, which will be used to aérate the 
sea water, and for pumping it back into the aquarium. There is 
another large aquarium being constructed in masonry for fresh- 
water fish, but this is not so much advanced as the other, and its 
description had, therefore, better stand over for another oppor- 
tunity. The canal and a lake are nearly finished in this part of 
the grounds, and the beds for the horticulture show are being 
formed, and several clumps of beautiful shrubs and trees are 
planted. The plantation of trees is going on actively in many 
parts of the park, and I had the pleasure the other day of 
standing in several inches of mud and water to allow a fine 
fellow, twenty feet high, with a magnificent mantle of ivy 
hanging around his trunk, to pass by on his triumphal car. 
While speaking of garden operations, it may be mentioned that 
in the front portion of the park, that towards the river, the 
walks and beds are all formed, the trees in their places, the gas- 
pipes in the ground, and, in parts, the lamp-posts ready to receive 
their lanterns. 

Amongst erections in the garden which have not been men- 
tioned are several model houses and cottages, some for towns 
and others for the country ; these are being erected by an asso- 
ciation of the working masons of Paris, by the philanthropic 
society of Mulhouse, and by other bodies. The Imperial 
Government is erecting a manutention, the object of which is 
to supply bread to the troops; this establishment will also 
illustrate the manner fn which provision of the same kind may 
be made for the general inhabitants of great towns. Close at 
hand is the bakehouse of the Société de Boulangerie Generale. 
There is also a building in which will be exhibited the manu- 
facture of furniture by machinery, by a new and patented 
method. The Company of the Mines of Blaazy, a stearine candle 
company, a great glass establishment, a porcelain and a chocolate 
manufacturer, have all spots marked out, and in some cases 
buildings commenced in the French quarter of the park. The 
Society for the Protection of Animals, the Industrial Society of 
Mulhouse, and one of the créches, or day asylums for infants of 
Paris, have plots of ground assigned to them. With the excep- 
tion of Belgium, Egypt, and Tunis, our neighbours the French 
are far in advance, but then they have a great deal more to do. 

Beyond the limits of the park, but forming an integral part 
of the exhibition, are two very large buildings, each about 200 
feet in length, on the banks of the river, but raised to a level 
with the quay ; these are intended for restaurants, and are being 
built for a Parisian caterer, but it is said that he has conceived the 
idea of placing one of them in the hands of English managers. 
Perhaps the banks of the river would be one of the most advan- 
tageous positions for an English tavern, especially as yachting, 
boating, and aquatic sports are calculated on as the most efficient 
means of giving life to the Seine during the summer ; the head 
quarters and landing pier of the aquatic exhibition would, besides, 
be close to one of these establishments. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

2009. CHARLES RITCHIE, Upper Tulse-hill, Surrey, ‘* Improvements in ships’ 
furniture in which a steady platform is required.”—3rd August, 1866. 

2163. WILLIAM WELCH, King-street, Southsea, Southampton, * Improvements 
in the manufacture of cement compositions, and in the method of applying 
and securing plastic cements to iron and other surfaces.”—23rd August, 
1866. 

2779. JAMES SHARP and ROBERT SMITH, Blackford, Perth, N.B., * An im- 
proved explosive compound or powder.” —27th October, 18'6. 

2793. EDOUARD ALEXANDRE, Rue Sainte Appoline, Paris, ‘‘ Improvements in 
the construction of organs,”—29/h October, 1866. 

2806. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Certain im- 
provements in machinery for spinning, doubling, and twisting wool and 
other fibrous materials.”—A communication from Charles Bb. Hoard, Water- 
town, New York, U.S.—30th October, 1866. 

2848. FRANCIS ALTON CALVERT, Manchester, “ Improvements in heating, 
applicable to steam boilers, furnaces, and other heating apparatus.” 

2859. WILLIAM BAYLISS, Cannon-street, London, “ Certain improvements in 
the manufacture of anchors.”—3rd November, 1866. 

2865. THOMAS DUNNILL CLAPHAM, Batley, Yorkshire, “‘ Improved means or 
apparatus for producing figured woollen fabrics or other fabrics capable of 
being figured.” 

2867. ROBERT ANTHONY HARDCASTLE, Newcastle-on-Tyne, ‘* Improvements 
in apparatus for transmitting and controlling motion.”—5th November, 

1866, 

2871. JOHN RICHARDSON WIGHAM, Albany House, Monkstown, Dublin, 
Ireland, “‘Improvements in illuminating lighthouses, private residences, 
railway stations, mills, factories, and other buildings, and in apparatus and 
gas burners employed for that purpose,” 

2873. NATHANIEL FORTESQUE TAYLOR, Manby-street, Stratford, Essex, ‘‘ Im- 
provements in means for operating on air or aeriform fluids by hydrocarbons 
for purposes of illumination.” 

2875. WILLIAM JAMES MATTHEWS, Birmingham, ‘ Improvements in breech- 
loading fire-arms.” 

2877, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in poles or rods for curtains and hangings.”—A communication from Jules 
Antoine Pelosse, Boulevart Beaumarchais, Paris. 

23879. WILLIAM HENRY CLAPP, Ball’s Pond, Islington, London, “ Improve- 
ments in carriage brakes.” 

2881. ROBERT DAVID NAPIER, Church-row, Limehouse, Middlesex, ‘‘ Improve- 
ments in friction breaks, and apparatus for giving motion to machinery.” 
2583. CHARLES JAMES ROBINSON, Old Church-yard, Liverpool, “ Improve- 
ments in pump valves, stop and let-off cocks or valves, especially adapted 
for hydraulic presses and high water pressure.”—A communication from 

George Brunton, Cochin.—6th Vorember, 1866, 

2887. WILLIAM HUMPHREY, Hunslet, near Leeds, Yorkshire, ‘‘ Improvements 
in furnaces for steam boilers.” 

2889, WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, “ An improved combination of apparatus fitting within every sort 
of chimney, and preventing any smoke being driven hack into apartments,” 
—A communication from Louis Charlemagne Bricoteaux and Louis Brico- 
teaux, Passage des Petites-Ecuries, Paris. 

2893. JOHN DEAVIN, JOHN HENRY SUTTON, and MARTIN DEAVIN, Rother- 
hithe, Surrey, “ Improvements in the method of closing and keeping open at 
any distance doors and gates in lieu of using springs, straps, or other 
unsightly arrangements for effecting the purpose.” - 7th Vorember, 1866. 

2984. JOHN CLARK, Paddington, Middlesex, “Improvements in railway 
brakes.” 

2986. THOMAS PAGE, Adelphi, London, ‘‘ Improvements in locomotive engines 
and their permanent ways, applicable for steep gradients and Alpine loco- 
motion.” 

2988. JAMES CONYERS MORRELL, Leyland, Lancashire, “‘ Improvements in the 
construction of dry closets, and in apparatus for preparing manure.”—14th 
November, \866. 

2994. JAMES ERSKINE, Wi -*’", Scotland, ‘‘ Improvements in the construc- 
tion of steam engines.” 

2996. EDWIN CHARLES HODGES, Florence-strect, Islington, Middlesex, “ Im- 
provements in the construction of breech-loading fire arms.” 

2998. EDWARD HUMPHRY, Deptford, Kent, *‘ Improvements in machinery 
used in propelling vessels.” 

3000. JOHN KEMBLE, Hatton-wall, London, “ Improvements in apparatus for 
marking or impressing railway and other tickets.” 

3002. WILHELM GRUNE, Berlin, Prussia, ‘A chemical decoration on gold, 
silver, and other similar metals, and colours on porcelain, glass-wares, 
crystal-wares, delft-wares, potters’-wares, and similar articles called ‘ Grune’s 
proceeding.’ ”—15th November, 1866. 

3004. EDWARD DRUCKER, Cheapside, London, “ An improved combined punch- 
ing and eyelet machine.”—A communication from William Sparks Thomson, 
Rue de Presbourg, Paris. 


Dee. 7, 1866. 
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7. GEORGE <_~ Serle-street, an eps 9 “Improvements 
n inkstands.”—A communication from Pierre Labat and Bassot Brothers, 
Paris. 

3008. JAMES VERO, Atherstone, Warwick, “ Improvements in the manufacture 
of boots and shoes.” 

3010. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, ‘Improvements 
in spinning machinery.”—A communication from Guillaume Joseph Snakers, 
Verviers, Belgium. 

3012. JOHN MACMILLAN DUNLOP and FRANK CROSSLEY. Manchester, “ Im- 
provements in machinery for cutting india-rubber.”—i6th November, 1866. 
3014. AIME ETIENNE BLAVIER, Maine, France, ‘‘A proceeding of conser- 

vation of cereals and substances alimentary, vegetable, and animal.” 

3016. JULIEN BOLVIN, Rue d’Enghien, Paris, “* An improved steam engine.” 

3018. DAVID KIRKALDY, Southwark, Surrey, ‘An improved instrument for 
ascertaining correct measurements. ” 

3020 ISAAC EVANS, Birmingham, “ Improvements in braces.” 

3022. THOMAS WILLIAM WEBLEY, Weaman-street, Birmingham, “ Improve- 
ments in breech-loading fire-arms.” 

3024. JAQUES HERMANN AUGUSTE GRUSON, Westminster Palace Hotel, West- 
minster, “ Improvements in railway wheels and tires, and in casting the 
same and other articles requiring a hard surface combined with strength and 

th Ne ber, 1866. 





3026. ELLIS WESLEY MORTON, , Chancery-lane, 
London, *‘ Improvements in wheels for carriages and vehicles.”—A commu- 
nication from Ellis Johnson Morton, Cambridge, Massachusetts, U.S. 

3028. THOMAS EARP, Newark-on-Trent, Nottingham, and RALPH ASHTON, 
Ardwick, Manchest * Impr in or licable to safety cabs and 
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like vehicles.” 

3030. ASTLEY PASTON PRICE, Lincoln’s-inn-fields, London, “ Improvements in 
the manufacture of carbonate of soda."—A communication from Dr. Alfred 
Bluge!, Holland, 

3032. CORTLAND HERBERT SIMPSON, Bexhill, Sussex, “‘ Improvements in 
steam engines and propellers for propelling vessels.” 

3034. THOMAS GREENWOOD, Leeds, Yorkshire, “‘ Improvements in the con- 
struction of lathes.” 

3036. WILLIAM ALFRED GIBBS, Gillwall Park, Sewardstone, Woodford, Essex, 
“ Improvements in apparatus for drying hay and other cut crops, also in 
apparatus for raising and elevating the same.” 

3038. JOSIAH LATIMER CLARK, Westminster-chambers, ae, 
London, “ Improvements in electric telegraphs.”— 19th November, 1866. 

3010. WILLIAM CHAMBERS, Whitfield, near Manchester, “ Improvements in 
machinery for finishing textile fabrics.” 

3042. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, “ Improvements in drying tan, and in the machinery or apparatus 
employed for that purpose.”—A communication from Laurent Breval, 
Paris. 

3044. ADAM HUNTER, Edinburgh, Midlothian, N.B., “ An improved mode of 
ascertaining the true position of such vessels as have foundered at sea, and 
improvements in the apparatus or means connected therewith.” 

3016. ROBERT ANTHONY HARDCASTLE Newcastle-on-Tyne, “ Improvements 
in machinery or apparatus for raising and lowering heavy bodies.” 

30148. JOHN ROBERTSON, Manchester, “‘Improverhents in apparatus for regu- 
lating and controlling the pressure and flow of fluids.” 

3052. EDWARD HENRY KNIGHT, Washington, Columbia, U.S., ‘* Improvements 
in governors.”—-20th November, 1866. 

3054. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
** Improvements in volute springs.”—A communication from John Freeland 
and Daniel Ward, New York, U.S. 

3056. WILLIAM CLARK, Chance:v-lane, London, ‘‘ Improvements in steam 
boilers.”—A communication fru. Laurent Chevalier, Boulevart St. Martin, 
Paris. 

3058. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improved ma- 
chinery for manufacturing spikes and rivets.”"—A communication from John 
Oliver Reilley and Alexander Wiley, Baltimore, Maryland, U.S. 

3060. EDMUND MOREWOOD, Cheam, Surrey, *‘ Improvements in coating plates 
or sheets of metal.” 

3062. JOHN BARKER, Petra House, East Sheen, Surrey, ‘‘ Improvements in 
preserving corn or other grain, beans, or seeds.”—A communication from 
Nicolas Valentin Haussmann, Rue St. Georges, Paris.—2ls¢ November, 


3066. PIERRE RENE MARIE LE GUEN, Rue Voltaire, Brest, Finistere, France, 
“An improved process for combining tungsten with cast iron by conglo- 
merating reduced wolfram.” 

3068. RICHARD HOLIDAY, High-street, Poplar, London, ‘* Improvements in 
distance signals on raiways.’ 


1927. HENRY PRINCE, Manchester, ‘* Improvements in motive power engines.” 

1928, JAMES STRANG, Glasgow, Lanarkshire, N.B., ** Improvements in tubes 
and skewers for cops.” 

1925, JOSIAH VAVASSEUR, Southwark, Surrey, ‘‘ Improvements in compressors 
or apparatus for receiving and absorbing the recoil of guns and other 

ordnance.”—25th July, 1866. 

1947, JOHN PAGE HUBBARD, King-street, Dawlish, and CHARLES ADAMS, 
High-street, Exeter, Devon, “ Improvements in sewing machines.” 

1948. WALTER WELDON, Park Villa, West-hill, Highgate, Middlesex, “ Im- 

in the facture of chlorine.” —26th July, 1866. 

1950. ALEXIS VICTOR MATHIEU, Passage des Petites Ecuries, Paris, ‘* An im- 
proved apparatus for irrigating the intestines, the vagina, the bladder, the 
brain, the eyes, and eyelids.” 

1951, WILLIAM SEATON, Glanton Villa, Sydenham Rise, Surrey, “ Improve- 
ments in the permanent way of railways.” 

1952. WILLIAM STROUDLEY, Inverness, Scotland, “ Improvements in the 
means of and apparatus for locking facing points or switches of railways.”— 
27th July, 1866. 

1955, CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, *‘ Improvements in apparatus for regulating the supply of water 
and other fluids to steam boilers and other receptacles.”—A communication 
from Michael Hervier and Leon Guizot, Paris. —28th July, 1866. 

1972. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ Imi- 
tating mother-of pearl upon various surfaces.”-A communication from 
Charles Sticht, Faubourg St. Martin, Paris. —3Ist July, 1866. 

1977. EDWIN ISAAC BILLING, Hand: th, § e, “* Impr 
safes "—Ist August, 1866, 

1988. CHARLES NICOLAS PLANTROU, Oissel-sur-Seine, Seine Inferieure, France, 
“ Improvemeats in machinery for carding, combing, and cleaning cotton and 
other fibrous substances.”—2nd August, 1866. 

2048. GEORGE BELL HARKES, Eden-place, Lavender-road, Battersea, Surrey, 
“ Improvements in the construction of rotary steam engines.”—9th August, 
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2066. WILLIAM CLARK, Chancery-lane, London, “ Improvements in the utili- 
sation of chloride of manganese (residue of the manufacture of chlorine) aud 
hydrochloric acid, and in apparatus for the same.”—A communication from 
Eugene Alphonse Cotelle, Boulevart St. Martin, Paris.-—11(h August, 1866. 

2086. JOHN BEEBY EDMONDSON and JAMES CARSON, Manchester, ‘* Improve- 
ments in presses for printing the date or other particulars on railway and 
othes tickets.”—1l5th August, 1866, 

2117. ALFRED VINCENT NEW TON, Snaeee -lane, London, “ An improved 
construction of bale fi i —A ation from Hazard Knowles, 
New York, and Henry Anwy! Jones, ‘Brookly. n, New York, U.S. 

2119. WILLIAM CLARK, Chancery-lane, London, “ Imp ts in 
furnaces.” A communication from Christopher de Graff Baker, Jacob 
Harlan, and Joseph Bell, Wheeling, Ohio, West Virginia, U.S.—I7th August, 
1866. 
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2141. HENRY BANKS WRIGHT, Shelton, Nottingham, “ Improvements in laying 
and sustaining in position telegraph cables.’’—2Ist August, 1866, 

2152. HENRY ROYALL MINNS, Bristol, Somerset, ‘‘ Improvements in fire and 
thief proof safes.” —22nd August, 1866, 

2161, JOHN AMBROSE COFFEY, Great St. Helen’s, London, “ Improvements in 
self-acting steam and liquid safety gauges.” —23rd August, 1866, 

2254. JOHN BAKER, Wisbech, Cambridgeshire, ‘*‘ Improvements in reaping 
machines.” — 1st September 1866. 

2298. JOHN SCHNEIDER, Williamsburg, King’s County, New York, U.S., 
process of making improved beer and ale.”—7th September, 1866.. 

2357. ANTHONY BERNHARD Baron VON RATHEN, Fitzroy-square, London, 
“ A new or improved compressed air engine, combined with a new mode and 
appropriate construction of the engine for preventing the escape of air.”— 
15th September, 1866. 

2505. MATTHEW RIDLEY, WILLIAM PAWSON, and CHARLES BASKER, Earles 
Field Ironworks, Grantham, Lincoln, “Improvements in apparatus for 
raising and stacking straw and other agricultural produce.”— 28th September, 
1866. 

2580. JOHANN VON 
breech-loading fire-arms, 
6th October, 1866. 

2711. THOMAS RESTELL, Laurels, Palace-square, Norwood, Surrey, ‘‘ Im- 
provements in breech-loading fire-arms, and in cartridges to be used there- 
with.”—19th October, 1866. 

2718. GEORGE HASELTINE, Southampton. a Chancery- -lane, London, 
“ Improvements in sewing ion from Lewis Budd 
Bruen, New York, U.S.—20th October, cone 

2740. GEORGE HASELTINE, ~~ sa ype Chancery-lane, London, 


“A 


DER POPPENBURG, Birmingham, “Improvements in 
and in cartridges for breech-loading fire-arms,”— 








3070. RICHARD EDMUND LAZONBY, Manch , “Imor in hi 
or apparatus for opening and cleaning fibrous materials. me A communication 
from Charles G. Sargent, Graneitville, Massachusetts, U.S. 

3072. CLINTON EDGCUMBE BROOMAN, Ficet-street, London, ‘‘ An improved 
construction of iron for ironing.”—A communication from Clemente Augusto 
d’Assumpcao, Lisbon, Portugal. 

3074. GEORGE FREDERICK STIDOLPH, JOHN STIDOLPH, and JOSEPH ROBERTS 
MORLEY, Woodbridge, Suffolk, ‘*‘ Improvements in shop fittings, applicable 
also to book shelves and other articles of furniture.”—22nd November, 1866. 





Inventions Protected for Six Months by the Deposit of 

mplete Specifications. 

3059, GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
**An improved mode of and means for attaching castors to the stands of 
sewing machines.”—A commuhication from Myron Perry, New York, U.S. 
—2\st November, 1866. 

3065. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in machinery for drilling rocks.”"—A communication from 
Charles Burleigh, Fitchburgh, Massachusetts, U.S.—22nd November, 1866. 

3098. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
= ca in looms for manufacturing pile fabrics, part of which im- 

licable to the ure of other fabrics.” —A commu- 
nication on ‘William Greenwood Hartley, Saxonville, Massachusetts, U.S. 
—24th November, 1866. 





Patents on which the Stamp Duty of £50 has been Paid. 

2985. JAMES CLARK, Manchester, “ Cutting strips of india-rubber.”—27/h Wo- 
vember, 1863. 

2989. PETER GASKELL, Walsall-road, Birmingham, “‘Tell-tales.”—27th No- 
vember, 1863. 

= HENRY WILDE, Manchester, “ Electric telegraphs.”—Ist December, 
863. 

3005. EDWARD MOUNIER BOXER, Royal Arsenal, Woolwich, Kent, “ Fuzes 
and shells.”- -Ist December, 1863. 

3015. WILLIAM CLARK, Chancery-lane, London, “ Lighting and heating.”— 
—Ist December, 1863. 

3054. RICHARD HORNSBY, jun., and JAMES EDWIN PHILIPS, Spittlegate 
Ironworks, Grantham, Lincoln, “‘ Reaping and mowing machines,”—4th 
November, 1866. 

3251. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“ Tempering bayonet biades.”—23rd November, 1863. 

oo HARPER, Aberdeen, N.B., ‘Straining wire.”—2nd December, 

3034, THOMAS HARRISON, Pudhoe, near Ferry-hill, Durham, “ Cutting coal.”— 
2nd December, 1863 

3037. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “Treatment of 
bituminous substances.” —2nd December, 1863. 

3062. JOHN HENRY JOHNSON, Lincoln’s-inn-ficlds, London, ‘‘ Washing textile 
fabrics.”—5th December, 1863. 

3181. ALFRED VINCENT NEWTON, 
chinery.”—\fith December, 1863. 

3036. CHARLES LUNGLEY, Deptford, 
1863. 

3043 EBENEZER STEVENS, Warwick Villas, Canonbury, Middlesex, “Cooking.” 
—3rd December, 1863. 

3105, JOSEPH WRIGHT, Dudley, Worcester, “ Furnaces, fire-grates, and fire- 

"—Gth December, 1863. 


Chancery-lane, London, “* Sewing ma- 


Kent, “ Ships of war.”—2nd December, 





Patents on which the Stamp Duty of £100 has been Paid. 

2694. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Red colouring 
matters.” 28th November, 1859. 

2706. BERNHARD SAMUELSON and WILLIAM MANWARING, Britannia Works, 
a Oxford, *‘Reaping and mowing machines.”—30th November, 


1859. 

2713. GEORGE JORDAN FIRMAN, Atlas Chemical Works, Borough-road, 
wark, Surrey, * Tartaric and citric acids.”—30th November, 1859. 

2727. WILLIAM Betts, Wharf-road, City-road, London, * Capsules.”—2nd 
December, \859. 

2798. WILLIAM BETTS, 
December, 1859. 

2809. JOHN CHATTERTON, Highbury-terrace, and WILLOUGHBY SMITH, 
Pownall-road, Dalston, Middlesex, “ Insulating telegraph conductors.”—10th 
December, 1859. 


South- 


Wharf-road, City-road, London, ‘‘ Capsules.”—9th 





Notices of Intention to Proceed with Patents. 

1884. FREDERICK NEIDLINGER, Allen-street, Goswell-street, London, ‘‘Im- 
provements in sewing machines.”—A communication from Charles Crosby, 
New Haven, and John Schenck, New York, U.S.—19th July, 1866. 

1906. EVAN LEIGH, HENRY THOMAS PALMER. and WILLIAM EDWARD 
WHITEHEAD, Miles Platting, near Manch “= in ma- 
chinery or apparatus for cleaning and preparing cotton and other fibrous 
substances.” —23rd July, 1866, 

1918. WALTER BENTLEY WoopBURY, Ri near Manch » “An im- 
proved method of and ee for printing from metal intaglios (obtained 
by the aid of photography) in i or other semi-transparent ink,”— 
24th July, 1866. 
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“*Impr ts in sewing jon from Henry 
w illiam Fuller, New York, U.S $.—23rd- October, 1866. 

2788. CHARLES MCBEATH, Blackburn, Linlithgow, N.B., ‘* Improvements in 
the treatment or distillation of shale, coal, and other biruminous substances, 
and in the means or apparatus employed therefor.” —29¢h October, 1866. 

2875. WILLIAM JAMES MATTHEWS, Birmingham, ** Improvements in breech- 
loading fire-arms.”—6th November, 1866. 

2898. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
** An improved brake for railway carriages.”—A communication from Aaron 
Higley, Joseph Benjamin Birdsell, and Varium Ogilva Birdsell, South Bend, 
Indiana, U.S. 

2900. GEORGE HASELTINE, Southampton. buildings, Chancery-lane, London, 
** An improved process for producing pictures, ornamental designs, letters, 
and other characters or figures on and in marble and other calcareous 
stones.”—A communication from Asa Hill, Norwalk, Connecticut, U.s.— 
7th November, 1866. 

3052. EDWARD HENRY KNIGHT, Washington, Columbia, U.S. 
in governors.”—20th November, 1866. 

3059. GEORGE HASELTINE, Southampton-buildings, Chanccry-lane, London, 
“An improved mode of and means for attaching castors to sewing machines.” 
—A communication from Myron Perry, New York, U.S8.—2Ist November, 
1866. 

3065. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
‘Improvements in machinery for drilling rocks.”—A communication from 
Charles Burleigh, Fitchburg, Massachusetts, U.S.—22nd November, 1866. 

3098. GEORGE HASELTINE, Sonthampton-buildings, Chancery-lane, London, 
“Improvements in looms for manufacturing pile fabrics, part of which im- 

are licable to the mauufacture of other fabrics.”—A cou.mu- 
nication from Wiliiam Greenwood Hartley, Saxonville, Massachusetts, U.S. 
—24th November, 1866, 
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All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of res ~ Published Gazing the week ending 
lst December, 1866. 





844, 10d. ; 845, 6d. ; 1019, 1s. 4d. ; 1020, 4d.; 1021, 4d. ; 1022, 4d. ; 1023, 
10d. ; 10 24, 6d. 3 1025, 4d. ; 1026, 4d.; 1027, 4d.; 1028, 8d. ; 1029, 10d. ; 
1030, 8d 3 1031, 10d. ; 3 1032, 8d. ; 1033, 6d.; 1034. 4d. ; 3 1035, 10a. ; 1036, 
Is. ; 1037, 4d. ; ; 1038, "4d. 3 1039, 6d. ; 1040, 4d. ; 1041, 44. ; ; 1042, 8d. ; 1043, 
4d. ; 1044, 4d.; : 1045, 10a. ; 1046, 4d. ; 1047, sd. : 1048, “ 10d. ; 1049, 8d ; 
1050, 8d,; 105 i. 10d.; 1052 8d: 1058, 4d.; 1054, 4d.; 1055, 1s.; 1056, 6d.; 1057, 
10d. ; 1058, 4a); 1059, 4d. 3 1080, 4d. ; 1061, ad. ; 1062, rae "1063, 4d. ; 1064, 
4d. ; 1065, 4d. ; 1066, 4d. ; 1067, 10d. ; 1068, 2s. ; 1069, 4d. ; 1070, 4d. ; 1071, 
10d. ; 1072, 1s. 6d. ; 1073, 8d.; 1074, 8d.; 1075, 4d.: 1076, 4d.; 1077, 4d. ; 
1078, 4d.; 1079, 1s. 2d. ; 1080, 4d. ; : 1081, 4d.; 1082, 4d. ; 1083, 1s. 4d. ; 
1084, 6d-; 1085, 4d.; 1086, 10d. ; i087, 4 4d. ; ‘1088, 8d. ; 1089, 8d. ; 1090, 
10d. ; 1091, 10d.; 1092, 10d. ; 1093, 4d. ; ‘lo04, 4d. ; 1095, 4d.; 1096, 
Is. 4d. ; 1097, 8d. ; 1098, 4d. ; ; 1099, 8d. ; 1100, 8d. 


*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
cery-lane, London 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 


1161. J. S. CROSLAND, Ashton-under-Lyne,* Steam engines,”—Dated 25th April, 
ies. 

This invention relates to a mode of “ compounding” steam engines, and con- 
sists in combining and arranging two cylinders, each of the same capacity, 
stroke for stroke, or cylinders of different capacities and speed of piston if the 
product of the capacity multiplied by the speed of the piston is equal, or nearly 
so; or in combining and arranging two cylinders where the said product of 
capacity and epeed of piston of the first shall slightly exceed that of the second 
cylinder into which the steam enters, so that high-pressure steam will be con- 
veyed to the first cylinder, and therein expanded by cutting-off the supply of 
steam before the completion of the stroke of the piston, the expanded steam 
then passing from the first to the second cylinder in which the valves are 
arranged, so that the steam can enter the cylinder during the entire stroke of 
the piston, or nearly so, from which cylinder the steam may be exhausted into 
the atmosphere; or, as the inventor prefers, where greater economy of fuel is 
desired, into a condenser connected with an air pump worked by the engine or 
other independent power.— Not proceeded with. 

1181. T. MARSHALL, Dunstable, Bedfordshire, ** Supplying water to steam 
boilers.” — Dated 27th April, 1866. 

In carrying out this invention the inventor employs a tank or other recep- 

tacle, which contains water from which the supply for the boiler is to be drawn. 





Between the tank, cistern, or other receptacle above named and the boiler he 
places a small reservoir or cistern, which communicates with the tank and the 
boiler by pipes, furnished with proper cocks or taps. One pipe leads the water 
from the tank into the reservoir or cistern, and by this it is filled, or nearly so. 
Another pipe leads from the steam in the boiler to the upper part of the said 
cistern, and by this means the pressure of such steam is brought on to the 
upper surface of the water, and expels it through a third pipe from the bottom 
of the cistern into the water space of the boiler.—Not proceeded with. 


1197. E. BRAY and J. C, HARGREAVES, Leeds, ** Prevention of steam boiler ex~ 
plosions.” — Dated 27th April, \#66. 

The object of this invention is the prevention of steam boiler explosions, 
which, as is well known, generally arise from one of two causes— either exces- 
sive steam pressure or a deficiency in the water supply. The improved 
apparatus is applicable to any class of rs, and consists in affixing over the 
furnace a small chamber made of brass, or other suitab'e material, and fitted 
with a conical valve, by preference. To this valve is connected a lever of 
the first order, having its fulcrum on a projection extending from the valve 
chamber. The end of the longer arm of the lever may be a “fork” or 
**cross” formation, and is so cranked, or otherwise, relatively to the seat of 
the valve that an ordinary water float (having a guide spindle passing, 
if desired, into a locked chamber on the top of the boiler), fitted in the usual 
manner, may fall upon it and depress it, thus opening the valve and admitting 
steam into the furnace when the water has become too low. The fire having 
been extinguished, and the steam exhausted, a spring affixed near to the ful- 
crum, and under the longer arm of the lever, restored the valve to its normal 
position. In order, however, to meet the exigencies of those cases where, 
although the water is not too low, the steam is at an unusually high pressure, 
still using the apparatus before-named, the patentees extend the shorter arm of 
the lever, and form a hole in the extremity of the same capable of receiving a 
connecting-rod, depending either from a spring pressure gauge affixed to the 
top of the boiler, or the lever of an ordinary safety valve. The maximum 
steam pressure, therefore, being decided upon, and the gauge or gauges having 
been fixed in accordance, any excess of pressure eleva es the conical valve, and 
also the safety valve, when the two are connected by means of the connecting- 
rod before named, the effect being as in the first instance. It will thus be 
seen that the first-named arrangement is efficient in case of a low supply of 
water, and the united or second arrangement either in a similar case, or when 
there is undue pressure of steam. 


1200, D, THOMSON, Old-street, St. Luke's, London, ** Steam boilers,”—Dated 
28th April, 1866. 

The patentee claims, First. constructing steam boilers with single or double 
internal flues of a limited length, in proportion to the diameter, having a 
smoke chamber at the back, cutside the boiler; an? having furthermore, fire 
tubes arranged in the water space of the boiler, through which the flames pass 
from the said smoke chamber at the back, into a smoke box in front of the 
boiler, whilst other fire tubes arranged in the steam space of the boiler serve 
to conduct the flames from the front smoke box into the chimney or uptake of 
the boiler, substantially as described. Secondly, the empl:yment of steam jets 
introduced into the front ends of the fire tubes of steam boilers, to increase 
the draught, substantially as and for the purposes described, Thirdly, he 
claims, in combination, the general arrange nent of single or double-flued steam 
boilers, as described. 

1206. H. E. NEWTON, Chancery-lane, London, “ Obtaining rotary motion by 
means of steam, gas, dc.” —A communication.—Dated 28th April, 1866. 

This invention relates to improvements in for obtaining a con- 
tinuous rotary motion by the direct action of steam, gas, or other elastic fluids 
on a wheel, the object being to cause the steam to expend the whole of its 
elastic force on the wheel before making its escape from the cylinder or casing. 
For this purpose the steam or other motive fluid is caused to act upon a wheel 
provided with floats, which are, by preference, set at an angle to the periphery 
of the wheel. The steam or other motive agent is supplied to the cylinder or 
casing through a pipe situate at the side, and enters the spaces between the 
floats, and acts upon them ‘and passes into a steam chamber at the other side 
of the cylinder or casing, whence it again passes between and acts upon the 
floats, and into another chamber in the opposite side of the cylinder or casing, 
and thus the steam passes in a continuous serpentine direction throughout or 
across the whole periphery of the cylinder or casing, entering chambers pro- 
vided alternately at each side of the casing, and acting successively upon the 
floats, thus imparting to the wheel a steady screw-like motion, and causing 
the steam to act expansively throughout the whole of its passage to the exit 
pipe. 

1210. W. BraG, Preston, “ Arrangement of furnaces and apparatus connected 
therewith.” —Dated 28th April, 1866. 

This invention consists in the application and combination of doors or 
closures of furnaces in such manner that, with two furnaces acting in combina- 
tion, the smoke of one fire, while stoking it, will be admitted to and pass over 
the fire in the adjoining furnace. For this purpose the patentee applies a door 
or valve closure at or behind the bridge of each furnace, and connects them by 
rods and levers to their respective furnace doors, in such manfter that, when 
the furnace door is opened, the bridge door wil be closed, and the communica- 
tion with the chimney thereby cut off. At or near the front of the furnaces he 
provides a communication between them, so that when the bridge door is closed 
of one furnace, the smoke and products of combustion pass from that furnace 
through the said communication and over the fire-place in the adjoining 
furnace, and thence to the chimney. 

1212. J. C. PEARCE, Bowling Ironworks, near Bradford, “ Sleam engines.”— 
Dated 23th April, 1866, 

This invention consists, First, in the means of increasing the power and 
general efficiency of steam engines by the application of auxiliary cylindess 
with improved c for ¢ ating the power to the crank. 
Secondly, in the application of high and low pressure or compound auxiliary 
cylinders. Thirdly, in the application of an air pump and condenser in connec- 
tion with the improved auxiliary arrangements. Fourthly, in the combination 
of the improved cylinder and connecting arrangements with a crank and fly- 
wheel to produce rotary motion, that is, to combine them so as to constitute an 
independent engine. Fifthly, in the construction of metallic pistons. And, 
Sixthly, in the construction and application of solid weldless hoops and rings 
for strengthening the flues and fire-boxes or other parts of steam boilers. 

1227. G. DAvrEs, Serle-street, Lincoln's-inn-fields, London, “ Steam boilers.”— 
A communication,— Dated \st May, 1866. 

This invention consists, principally, of a coiled flue arranged within an 
outer casing, in connection with a fire chamber, in the manner hereafter 
described, so as to form a steam boiler which presents an extensive heating 
surface within a small compass, and this at less expense as regards construction 
than the same heating surface can be obtained by any ordinary system of flues 
and tubes. The invention further consists of certain tubes connected to the 
fire-box, and arranged in the manner hereafter described, for the purpose of 
equalising the combustion of fuel in the grate. The outer casing of the boiler 
is of a vertical cylindrical form, with a dome-shaped top. The outer casing of 
the fire chamber is rectangular in horizontal section, with a rounded top, and 
projects from one side of, and forms part of the outer casing of the boiler. 
The fire door is in the end of the fire chamber furthest from the cylindrical 
part of the boiler, and from the reverse end passes a coiled flue winding 
spirally inwards to the centre, where it communicates with a vertical flue or 
chimney, which passes upwards through the dome-shaped top of the boiler. 
There is a tube underneath the boiler communicating through orifices with the 
interior of the same, and provided with a cock at the exterior, so that the 
water in the boiler can be blown off at pleasure. There are also tubes leading 
from the upper part of the fire chamber (near the door) into the coiled flue for 
the purpose of maintaining the entire fuel in the grate at an uniform heat, and 
preventing the accumulation of partially consumed fuel at the front corners of 
the fire chambers. 

1230. J. Lewis, Manchester,“ Improvements in valves used, as in the case of 
slide valves, for regulating the flow of steam, water, and other fluids.” — Dated 
lst May, 1866, 

This invention cannot be described without reference to the drawings. 

1240. G. DAvres, Lincoln's-inn-fielas, London,“ ITeating the boilers of locomo- 
tives, &c."—A communication.— Dated 2nd May, 1866. 

This invention consists, prineipally, in the apprication of the flame of gas, 
or of any oll or fluid, to the outer or exposed surface of the boilers of loco- 
motive or other steam engines, either entirely or in part, as may be considered 
necessary, 80 as to bring the said flame in close contact with the heating sur- 
face of the boilers.— Not proceeded with, 








1251. G. FEASEY, Camberwell, “ Composition for removing and preventing in- 
crustation in steam boilers.”— Dated Ind May, 1866. 

This improved preparation or composition for removing and preventing 
incrustation in steam boilers is composed, mainly, of carbonate of soda and 
common salt, with a small quantity of borax, and sometimes sal ammoniac or 
hydrochlorite of ammonia. mixed with soap, a small quantity being added, from 
time to time, to the water in the boiler.— Not proceeded with, 

1253. J. BOTTERILL, Leeds, “ Apparatus for consuming smoke,.”— 
May, 1866. 

This invention relates to a novel mode of arranging cast iron or other pipes 
or air passages, in combination with an air chamber or hollow bridge placed 
in the flue, fire-box. or other most convenient part of the furnace where it 
may be exposed to the heat of the fire, the object of the invention being to 
admit heated air to the fire-box and cause it to commingle with the com- 
busiible gases evolved from the fuel, fur the purpose of more effectually 
burning the same. In adapting the invention to Iccomotive engines the air 
supply pipes or passages arc so constructed and arranged as to admit the air at 
either end, so that in whichever direction the engine is travelling the air will 
be conducted to heating apparatus, and will he supplied under pressure tu the 
fire-hox, in which it will commingle with the combustible gases. In connec- 
tion with these air pipes or passages is a hollow box or chamber, to receive 
the air after it bas pa-sed through the pipes or passages ; or pipes may be 
let into a hollow part of the bridge, or be adapted to or placed contigacus to 
the bridge of the furnace. The air, in traversing through the pipes or pas- 
sages and the hollow box or chamber, becomes heated to a very high 
temperature, and when it enters the fire-box, and commingles with the heated 
combustible gases and smoke, it will effectually cousume the same, and thereby 
greatly economise the fuel, 


Dated 2nd 
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THE ENGINEER, 


Dec. 7, 1866. 








Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
arness, 


1122. T. ALDERMAN, Tring, Hertfordshire, “ Means or apparatus for signalling 
onan ma communication between parts of railway trains.” — Dated 20th 
866. 


In out this invention each of a train is provided with 
tubes, which, by means of other flexible tubes, may be connected to other of 
the carriages of a train, for the purpose of conveying air for sounding whistles 
or other communication between different parts of such train. Each compart- 
ment of each carriage is provided with a cord or other pulls and a muuth- piece. 

for a 


carriages. The same action by these cord or other pulls opens a pair of 
valves, one of which opens a passage communicating between the tube to the 
mouthpiece in the compartment where assistance is needed, and the other 
direct to the guard or other person in charge of the train, and the other of 
this pair of valves closes the communication with other parts of the train.—Vot 
proceeded 


1142. H. A. Huzzey, Newport, Monmouthshire, “ Apparatus for ejecting water 
the holds of steamships, &c.”— Dated 23rd April, 1866. 

This invention consists, principally, of a tube or pipe, the lower end of which 
is bent in the form of the letter U, or an inverted syphon. This part or bend 
of the pipe is immersed in the water, and is perforated so as to admit the 
water to the interior. The longer ieg of the syphon pipe is carried upwards to 
where the water is to be discharged, whilst the shorter leg of the same is 
carried up only a short distance, where it is closed by means of a stuffing-box, 
through the centre of which passes a steam pipe, of much smaller diameter 
than the syphon pipe whici surrounds it. This pipe is bent to the same curve 
as the bend of the syphon pipe, and passing along the centre line of the same 
terminates in a nozzle or open end at or about the level of the water in the 
interior of the syphon pipe. The other end of the steam pipe communicates 
with a steam boiler, and it is furnished with a stopcock at any convenient part. 
When it is desired to eject or discharge the water the stopcock is opened, and 
the steam rushing through the open end of the small steam pipe passes up the 
*yphon pipe, creating a partial vacuum therein, and carrying up with it the 
water, which is thus discharged or ejected from the upper end of the said pipe. 
—WNot proceeded with. 

1143. J. W. BUTLER, Wimbledon Park, “ Aerostatic apparatus.”—Dated 23rd 
April, 1866 

A ding to these imp ts the inventor employs a large light rectan- 
gular or other shaped frame, covered with silk or other light material, 
whereby to expose a surface to the air; this su’ he disposes at the 
of the person across the shoulders, the upper edge of the frame being at about 





that level, and so connected thereat as to move as on a hinge, the lower edge | 


being secured by straps, so that the surface shall take and maintain any parti- 
cular angie or incline desired. This surface extends a long distance on each 
side of the person, and, according to the amount of surface it is desired to pre- 
sent, this surface is used for giving the ascending power. He raises two light 
standards from this inclined surface, and joints thereto what he terms pinions 
or wings, one to each; these pinions are held and pulled upwards by cords 


and india-rubber springs stretched between them. The pinions consist each of | 


a long light arm, either curved or otherwise ; the stem or joint is adapted for 
the operator to grasp in his hand (one in each hand), while throughout its 
length it is furnished with a series of stretchers of whalebone extended in the 
backward direction, on which stretchers and arm silk or other light material 
is distended ; by imparting an up-and-down motion to the arms the elastic 


stretchers will be deflected, and the whole surface inclined by the pressure | 


on the air, and will produce a tendency to a forward motion.—Not proceeded 
with 


Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, &c. 

1063. R. B. Lecoe, Kilburn-square, London, “ Printing patterns on dyed silks 

and all kinds of dyed goods.” — A communication.— Dated \4th April, \»66. 


The material to be printed is, according to this invention, stretched ona | 


padded board and secured at both ends. A second padded board, covered with 
oil cloth, is coated with flatted paint, and varnish is laid on over the paint. A 
block furmed of carved wood and metallic pins of any design is then coated 
with the paint and varnish. When equally covered, the block is pressed by 


hand upon the material, after which it is subjected to a careful slow drying by | 


means of stoves to prevent the pattern spreading. When dry, the material 
must be passed through a cylinder for the purpose of pressing.—Not proceeded 
with. 


1067. C. RICHARDSON, Gracechurch-street, London, “‘ Looms for weaving.”— | 


Dated \6th April, 1866. 

This invention relates to that class of loom known as the pneumatic loom, 
the shuttie being impelled in its race by the force of compressed air. The First 
improvement consists in an important dification of the p i 
box by doing away with the check or swell spring at the back of the shuttle- 
box, which necessitates the cutting of an opening to let the spring project 
through the aperture into the box, and against the side of the shuttle, the said 
aperture preventing the air from acting on the shuttle, letting the air out at the 
back before it hasspenfits whole force. The patentee furthermore elongates the 





shuttle-box, and also the cover or cap over the same, so as to retain the air as | 


long as possible that the shuttle may receive the whole of the elastic force of 
the] jet of air delivered through the valve in the shuttle. He uses, instead of 
the ordinary check block or swell spring, a check spring underneath the cap of 
the shuttle-box projecting down on the shuttle. He uses any form of shuttle 
in the improved shuttle-box, either the old form of shuttle or the improved 
shuttle described. He also uses a revoiving disc seating to either the conical or 
fiat valve. Secondly, instead of impinging the air, as is now the case, against 
the conical ends of the shuttle, he causes the air to impinge internally against 
surfaces, centralising the blow or force, economising the air, as well as giving a 
more direct action to the shuttle. 


1069. A. V. NEWTON, Chancery-lane, London, “ Power looms.’—A communica | 


tion.”—Dated 16th April, 1866. 

This invention, the detailed description of which we cannot devote space to 
here, relates to the application to looms of certain mechanism whereby, when 
the yarn of the shuttle breaks or gives out while the loom is in operation, the 
shuttle will be ejected from the shuttle-box at one side of the loom, and its place 
supplied by another shuttle containing a proper supply of thread, without the 
necessity of stopping the loom.—Not proceeded with. 

1070. S. BENNETT, Bolton, ‘* Improvements in connection with sizing machines or 
tape legs.” — Dated 16th April, 1866. 

This invention consists in lubricating the peripheries of the steam cylinders 
of sizing machines or tape legs for the purpose of preventing the yarns from 
sticking to the cylinders and maintaining the pliability of the yarns. The 
inventor places in contact with the cylinder to be lubricated a roller covered 
with flannel, which roller is in contact with a roller revolving in a trough con- 
taining grease or other lubricating matter. The said trough is in connection 
with a chamber supplied with steam for keeping the lubricating matter in a 
fluid state, and as the cylinder revolves it gives revolving motion to the roller 
in contact with it, which roller in its turn gives motion to the grease trough, 
80 as to enable it to give off grease to the roller in contact with the cylinder, 
and thereby grease or lubricate the cylinder as required.—Not proceeded with. 
1071. E. ASH and T. WHITLEY, /lalifar, “* Machin for combing wool, &c.” 

—Dated \6th April, 186. " oe as 

This invention relates to that class of combing machines wherein a pair of 
nipping jaws are employed to detach tafts of wool or other fibre from slivers 
fed or supplied thereto by gill combs to be transferred to a travelling comb, from 
which it is drawn off by rollers into other slivers, and heretofore, when a 
detachment has been made, some of the fibres of the remaining slivers project 
beyond the bath, which fibres are generally of the longest staple, and conse- 
quently the best part of combing wool, and which in the next detachment and 
transfer are so placed on the travelling comb as to be left in the noil, thereby pro- 
ducing waste. Now these improvements consist in the application and use of an 
additional pair of nipping jaws to take hold of and detach or draw out these project- 
ing fibres at or efter each detachment of a tuft by the ordinary jaws, and to remove 
and deposit them on a creeper or other suitable receptacle to be afterwards 
treated. This pair of additional nipping jaws may be either suspended in arms 
hinged above or below the point or place of detachment of the tufts of wool 
from the sliver, and operated by crank and connecting rod, so as to oscillate in 
a similar manner to the ordinary nipping jaws, and both of them so timed in 
their movements as that while the ordinary jaws are moving up to the gills to 
takea nip and detach another tuft, the additional jaws will also move up and 
seize the projecting fibres, and recede with them to the creeper or receptacle 
before the return of the ordinary nipping jaws. 

1082. T. GRAY, Wandsworth, ‘‘ Treating flax, hemp, and other like fibrous sub- 
stances,."— Dated ith April, 1866, 

The object of this invention is to remove the skin, resins, or gummy matter, 
and the boon or woody fibres of flax and other like plants and fibrous grasses 
in an economical and expeditious manner. ‘he patentee first takes flax 
scutched, retted or unretted, or hemp, or China grass, or other vegetable fibres, 
and cuts the same into convenient lengths for operating upon. The material 
he then opens and steeps it in an alkaline solution (say soda ash dissolved in. 
water) for from twelve to twenty-four hours. A warm alkaline solution is more 
speedy and effective in its operation. Flax and China grass, when steeped 
from six to twelve hours, is to be boiled from two to four hours. The fibres 
thus treated he submits to the action of the machine known as ordinary fulling 
stocks, or any other suitable bruising machine, applying to the fibres, while the 
machine is in motion, water by passing it through a perforated pipe; the jets of 
water serve to loosen the skin and the gum while the machine is turning, press- 
ing and bruising the fibres, He fills the trough with warm or hot water, or 


shuttle- | 


| with the liquor in which the material was steeped or boiled, and by keeping up 
' the supply, skin, boon, or woody particles, and also the’ mucilaginous 


ibrating action is communicated to both the 
by the revolution of the eccentric. The screen is perforated, 
angle of inclination ; it is also formed with 





the 
matter, will float away with the 
he takes out and 


@ vessel to lie for six or twelve hours to allow the whole of the gas or chlorine 
to be absorbed and exhausted by operating on the fibres; it is then removed 
and washed in cold water with the addition of weak acid, and again washed and 





ig to the q y 
and allowed to drain, the fibre is submitted to an hydro-extractor, or other 
convenient means of drying, and subsequently exposed in a suitable drying 
room. When drying the fibre may be softened in a fulling stock machine, or 
any other suitable softening machine; it is then to be opened by a tenter hook 
or willy machine, after which it will be ready for the hackling or carding 
machinery. v 
1083. T. HAIMES, Melbourne, Derbyshire, “ Manufacture of tubular or double 
fabrics in warp machinery.”— Dated \7th April, 1866. 

In manufacturing double or tubular fabrics for gloves or other purposes in warp 
machines, plain fabrics have been heretofore made by lapping the threads over 
two needles, and in such manufactures the joinings of the selvages or the seams 
formed at the sides of the fingers and other parts of the gloves, and parts of 
other tubular fabrics, were, by reason of the fabrics being made by lapping only 
two needles, composed of comparatively open work, and were wanting in sub- 
stance. Now, according to the present invention, the guides are caused to lap 
over more than two needles, so as to produce any desired fabrics, plain or fancy, 
which, however, is not new when making single fabrics in warp machines; but 
such lapping over more than two needles has not heretofore been effected when 
working double or tubular fabrics, where, in course of working, comparatively 
wide fabrics are to be divided into several narrow breadths, such as for the 
fingers of gloves; but by the present invention this division is rendered 
capable of being accomplished notwithstanding the lapping over three or more 
needles, and, at the same time, the seams or joinings of the edges or selvages of 
the several parts into tubes are made more solid. And in place of the guides 
simply lapping their threads on the needles, they have a vertical or rising 
| motion given to them, by which the accumulation consequent on the inequalli 





a trough or channel at the lower end for the purpose of conveying away any 
stones or other foreign substances intercepted by the screen, and prevented 
from falling into the mill or machine. In case it should be required to nse the 
apparatus without a screen, the requisite connection betwrcn the stip 
and the aforesaid spindle or fulcrum may be readily formed by means of an 
arm or lever. 


1238. J. eng Wednesfield, Stafford, “ Mills for grinding wheat, &-c.”—Dated 
2nd May, 5 
This invention cannot be described without reference to the drawings. 


Class 5.—BUILDING. 
Including Fixed Steam and other Engines, Horse, Wind and 
Water Mills, Gearing, Boilers, Fittings, dc. 

1182. E. HOLDEN, Bradford, “ Effecting the ventilation of rooms, &:c.”’—Dated 

27th April, 1866 


The object of these improvements is to obtain a constant change of air in 
rooms or other places. For this purpose the inventor applies to the upper part 
of such rooms or other places, and so as to communicate with the external 

tubes vertically one within and concentric to the other, and 
he takes care that the area of the inner tube is considerably greater than the 
area of the annular s left between the inner tube and the outer one, by 
which means change of air is obtained without the inconvenience of a down- 
ward shaft. The proportion of twenty-two inches internal diameter of the 
inner tube to twenty-seven inches internal diameter of the outer tube he finds 
to answer well, but this may be varied. The shape or form of these double 
tubes may be varied. Tubes or passages from different rooms may be conducted 
to the inner of the tabes above named, in order to obtain outward currents from 
such rooms and other places.—Not proceeded with. 
1190. D. B. WHITE, M.D., Newcastle-upon-Tyne, “ Ventilators."—Dated 27th 

April, 


} 


866. 

This invention consists, First, in constructing ventilators of an open fabric 
or material, one end of which is secured to a spring roller fitted in the window 
frame, while the other end is fastened to the window sash. On opening the sash, 
the ventilator follows it, if already fastened to it. Or the ventilator may be 
pulled down or up, as the case may be, to occupy the space between the sash 
and window frame, and be fastened to the sash. When the ventilator is not 
required it winds upon the spring roller. 

1194. T. DIXCEE, Woodfield-road, Harrow-road, ‘* Apparatus used in moulding 
s or other plastic material into bricks, &c.”—Dated 27th April, \866. 

The patentee claims the arranging apparatus in such manner that the stream 
of clay or material from an expressing machine may, while it is being divided 
into lengths, be supported and held tight laterally by supports, which afterwards 
retire to allow of the forward flow of the clay or material, as described. 


1211. C, A. B. TARGET, Bath, “ and raising or lowering window 
sashes 





| Of the threads is prevented, and provision made for the better delivery of the 

threads under the beards of the needles. 

1026. W. BULLOUGH, Blackburn, ‘‘ Machinery for warping, dressing, sizing, and 
beaming yarn.”—Dated 18th April, 1866. 

This invention consists in conveying the yarn from two or more warp beams 
| through the usual sizing trough and squeezing rollers, then between a pair of 
| circular brushes, or between a pair of grooved rollers, with or without bristles 
or brushes ; these brushes or ved rollers revolve in the direction of the 
yarn, but faster, in order to lay the fibres. The yarn js then taken around 
the drying cylinder, which is placed above or below the level of the yarn in 
order to economise space. The yarn then passes over guide rollers and around 
a drum, by which the beam on which the yarn is wound is driven at a uniform 
surface speed. ‘This beam has flanges fitting over the ends of the drum, and in 
order to prevent the end yarns talling off the end of the drum, the patentee 
fixes needle points near the ends of the drum, or he takes a certain number of 
yarns from each end of the warp direct from the guide roller to the warp 
beam. 

1103. A. TURNER, Leicester, “ Machinery for warping or preparing warps for 
weaving.” —Dated 19th April, 16». 

This invention cannot be described without reference to the drawings. 

1123. W. BROOKES, Chancery-lane, London,“ Apparatus for combing wool, dc.” 
— A communication.— Dated 20th April, 1866. 

This invention relates to that class of apparatus commonly known in the 
trade as Noble's machines, which are provided with brushes commonly called 
dabbing brushes, which have a to-and-fro vertical motion imparted to them 
for the purpose of laying or forcing the fibre to be combed into the teeth of the 
respective comb circles at the tangent point of the two circles, or at or near that 
part of the two comb circles where they are nearest to each other. The object of 
these improvements is to remedy certain evils resulting from the above-named 
arr » by ituting for such brushes, requiring a to-and-fro motion, 
circular or cylindrica) brushes or dabbers, capable of rotating on stationary 
axes in the movement of the comb circles. 
| 1124. C. MATHER, Manchester, “ Beetling beams of beetling engines.”—Dated 
| 20th April, 1866. 
| This invention consists in the application of shavings of wood in building up 
and constructing the beams of beetling engines. The shavings are carefully 
| arranged in a mould or form and subjected to great pressure, by preference 
| hydraulic pressure, by which cylindrical masses hollow in the centre are pro- 
| duced, which are placed on a metal cylinder which fits on to the central shaft 
or axis of the beam. The cylinder having been covered from end to end with 
| the pressed masses of shavings, the shavings are again subjected to pressure, 
80 as to press them tightly together. The several parts of which a beam is 
| composed are retained between two circular plates, the outer circumferences of 
| Which form flanges at the ends of the beam.— Not proceeded with. 

1126. J. O,. RaMSBOTTOM, Bury, Lancashire, “‘ Machinery or apparatus for 
stiffening, drying, stretching, and finishing cotton and silk-woven fabrics.” — 
Dated 2\st April, 1866. 

This invention is designed for the purpose of effecting the process of stiffen- 
| ing, drying, and finishing woven silk or other fabrics in one machine. The im- 
provements consist in the ar and bination of a trough containing 
| a stiffening material, and a series of delivery and feed rollers, and a roller to 
| apply the stiffening material with a large steam cylinder or drum, such as is 
now well known and commonly used for the purposes of drying and finishing ; 
and also in the application of a double series of pins to the periphery of this 
| Steam cylinder by which the fabric is stretched. The fabric passes th 
feed rollers over the sizing roller, which rotates in a trough containing shellac 
and spirit, and thereby receives the required amount of stiffening material ; 
the selvages of the fabric are then pressed by means of small rollers or bowls 
on to the double row or series of pins, which are mounted on ribs or bars 
encircling the steam cylinders ; these ribs or bars have space to slide laterally, 
and are caused to move by guide rollers or bowls from a minimum width at the 
point of supply toa maximum width at the point of delivery, and to return again 
daring the revolution of the cylinder tothe minimum width before commencing 
entering the selvages again. Thus the fabric in passing over the roller applying 
the stiffening material is stiffened, and in being taken over the revclving steam 
cylinder it becomes dried by the heat, and stretched by the expanding and con- 
tracting double series of pins, and in such finished state it is delivered on to a 
roller from the pins at their widest stretch. 














Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
1192. J. HOWARD and G. T. BOUSFIELD, Bedford, ‘‘ Working steam tilling 
implements.” — Dated 27th April, 1866. 

According to this invention the patentees operate two implements simul- 
taneously by two engines, which, being placed at opposite sides of the field, 
draw the implement to and from a given line, dividing the field transversely 
into two parts. If one side of the field be stiffer than the other, the division 
line may be drawn nearer to one or other of the “ land’s ends ” so as to equalise 
the work of each engine. Each engine is fitted with two winding drums, 
which are geared to the driving shaft independently of each other, and alter- 
nately haul in and pay out the traction ropes. These ropes are connected to 
their respective winding drums, and to the implements which they are intended 
to operate and pass across the field from *‘ land’s end” to “ land’s end.” 


1213. R. KR. RICHES and C. J. WATTS, Norwich, “‘ Feeding apparatus applicable 
to mills and machines for grinding, kibbling, or crushing grain and other 
substances.” — Dated 30th April, 1866. 

This invention is intended to produce an increased uniformity in the feeding 
of the material required to be operated upon to the mill or machine, and also a 
more complete separation of foreign matters from such material before it is 
allowed to pass into the mill or machine in order to be operated upon. For 
these purposes the feeding apparatus, hereinafter described, is combined with an 


."—Daied 28th April, 1866. 

This ion consists in the ropes, bands, or chains, whereby the 

balance weight or balance weights employed to the cescending 

tendency of the sash or sashes is or are carried, after passing over the necessary 
guide pulleys, to pass around, or partially » @ drum or barrel, or drums 
or barrels, and thence over the guide pulleys to the balance weight or weights. 

—Not proceeded with. 

1252. D. URQUHART, Rickmansworth, Herts, ‘‘ Construction of furnaces or fire- 
places the fuel used for warming, heating, and ventilating 
buildings.” —Dated 2nd May, 1866. : 

This invention cannot be described without reference to the drawings. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
1037. C. DE CAESARIS, Bermondsey, London, “ Projectiles."—Dated 18th April, 
1866. 


Instead of forming the base or rear of the projectile solid, as commonly 
practised in the manufacture of bullets used in the Minie rifle, or similar kinds 
of large shot used in ordnance, the inventor proposes to form a recess in the 
rear end of the projectile, as commonly practised, and about the annular body 
of metal surrounding such recess he forms three or more slots or openings, 
through the said annular bedy in the direction of the length of the projectile, 
the said slots terminating at that part (of a bullet, for example) where the 
annular groove is made for affixing the cartridge to the bullet. The object 
and intention of these said slots is to cause the rear end of the projectile, when 
acted upon by the explosive force of the powder employed, to expand or force 
outwards the divided portions of the projectile, and cause them to fit tightly in 
the barrel or rifling of the gun, thereby preventing or very considerably 
lessening windage, and ensuring greater accuracy of flight of the projectile, 
and carrying it to a greater distance with the same quantity of powder used 
with projectiles formed solid and hollow, as heretofore.—Not proceeded with. 
1101. E. WILSON, Horncastle, Lincolnshire, ** Breech-loading fire-arms.”—Dated 

19th April, 1666. 

Breech-loading fire-arms are liable in use to become open and loose at the 
junction of the end of the barrel or barrels with the face of the “action” or 
‘* preak-off,” or that part of the fire-arm attached to the stock ; and the object 
of one part of these improvements is to remedy this evil by the application of 
adjusting means, by which the parts may be readily brought into close contact 
as occasion may require. For this purpose the pin which passes throvgh the 
action to act on the “ lump” from the barrel, and which serves as the axis of 
motion of the parts in supplying fresh charges, in place of being formed cylin - 
drical is of a conical form, in order that by moving it endwise in the action 
so as to cause a larger diameter of it to act on the lump, the desired adjustment 
may be obtained to draw the breech end of the barrel or barrels close to the 
face of the action or break-off. This movement of the axis is regulated by 
screws, which are set or fixed by other set screws. He also applies an abut- 
ment to act in a recess or groove formed for it in the boss of the fixing lever 
opposite the ** grip,” to throw the strain off the axis of that lever, by which a 
lever acting as a single grip may be rendered as effective as a double grip. This 
abutment also, by its pressure, renders a holding spring unnecessary, and acts 
as a stop to the motions of the lever. 

1109. W. WEBB, Smethwick, Staffordshire, ‘* Manufacture of ordnance.” —Dated 
20th April, 1866. 

In manufacturing ordnance according to this invention the patentee takes a 
tube of steel or iron having an internal diameter somewhat less than that 
which it is intended the finished gun shall have. Upon this tube he casts a 
coating or body of brass, so as to form a brass gun with an internal tube or 
lining of steel oriron. Or, instead of casting the brass upon the steel or iron 
tube, he casts or otherwise makes a series of rings of brass, which he fixes 
upon the tube of steel or iron by shrinking them thereon, or he fixes the said 
rings on the said tube in any other convenient manner. 

1187. W. SOPER, Reading, “ Mounting targets for rifle ranges.”—Dated 27th 
1 


|pril, 1866. 

This invention consists, chiefly, in providing the target plates or shutters 
with friction wheels or rollers, by which the said plates are supported upon 
suitable framing in such a manner as to be readily moved to any required 
position thereon, to allow the said plates to be arranged separately or in sets of 
any desired number, according to the range of the firing. The said improve- 
ments also consist in the means for protecting the markers when in the act of 
marking and signalling. Also in the construction of the signals for indicating 
the position of the shots on the target, and the danger signal employed 
to stop the firing. The invention cannot be described without reference to the 
drawings. 

1221. W. DEAKIN, Great Barr, and J. B. JOHNSON, Tettenhall, Staffordshire 
“ Manufacture of hollow projectiles.” —Dated 30th April, 1866. 

In carrying out this invention the patentees take a heated bloom or block of 
iron or steel, and after, if necessary, tilting, swaging, or rolling, to reduce it to 
a desired size, they further operate on it as a whole, or divide it into parts, as 
required ; or they may operate on a mass producing the partially-formed pro- 
jectile, and dividing it off from the same, as worked, and continue the opera- 
tions until the whole is used up, but they propose placing the massor part when 
divided from the mass on a suitable bed, and subjecting it to the operation of a 
large or small punch, actuated by the appliances referred to and set forth in the 
specifications of former patents, or such like equivalent means, in the develop- 
ment of which they have found it, under certain circumstances, advantageous 
to drill a hole in the mass or divided part to be afterwards punched for the 
purpose of giving a perfectly concentric lead and direction to the punch or drift, 
observing that this operation of punching displaces the metal and drives it 
radially from the centre into the surrounding mass. To simplify the description 
the patentees sup that these operations have been directed to the forming of 
hollow projectiles of great magnitude. They next submit the partially-formed 
projectile to the further operation of tilting, swaging, or rolling, preferring the 
former as a prep "y op ion for i ing the internal capacity of the 

iow ch , a8 well as reducing the external circumference nearer to the 








ordinary screen in the manner hereinafter described. The feeding app 
consists, essentially, of an adjustable vibrating slip, which is fixed underneath 
an aperture formed in a plate at the bottom of the ordi: feeding hopper, and 
over a vibrating screen inclosed within the box leading into the mill or machine, 
both the slip and the screen receiving their respective vibrating motions from 
an eccentric on the shaft of the mill or machine. The upper surface of the 
vibrating slip is channelled or serrated, and is inserted in grooves formed by 
pieces fixed to the underside of the plate at the bottom of the hopper. The 
adjustment of the slip for the purpose of regulating, as required, the size of the 
aperture for the passage of the material to be operated upon is effected by 
means of a screw turned by a handle, or by other convenient means. The 
vibrating motion is communicated to the screen from theeccentric on the shaft 
of the mill or machine by means of a forked lever fixed to one end of a spindle 
or fulcrum mounted in suitable bearings in the bottom part of the before-named 
box, another lever being fixed to the said spindle or fulcrum, and being con- 
nected to the screen, which this lever also supports. And the vibrating motion 
I is transmitted from the screen to the slip by means of a piece of —- 
ing from the screen, and passing into a groove on the underside of the slip. By 








0) 
finished size required, using a mandril for internal support during these latter 
operations, notwithstanding grooved rolls may be used conveniently for this 
purpose in connection with the mandril for support. As it may be desirable 
that the front end of the projectile exteriorly and interiorly be of a curved, oval, 
or spherical form, in the lengthway section, the same may be effected by placing 
the mass en a suitable base or bed, having a projection concentrically formed of 
the dimensions and shape they desire the interior capacity of the projectile to 
assume, and in like manner by means of a stamp or other hammer, actuated in 
any desirable way (the face of which being hollowed out to a corresponding 
shape so as to form the matrix for imparting shape to the front end of the 
intended projectile), and the same being put to work with the partially formed 
projectile in a heated condition, the same will be reduced to the desired shape. 
Secondly, the invention consists in imparting, when required, to such projec- 
tiles, a series of oblique grooves, or other equivalent means, for imparting to 
the projectile on leaving the ordnance from which it has been projected, a 
= motion, as would be imparted to such projectile if fired irom a rifled 
amber. 
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1258. J. W. Post and W. I. MCCRANSTON, Upper Thames-street, Londom 
s Sor cleaning gun barrels, &c.”—A communication,—Dated srd 
May, 1866. 


For this purpose the patentees connect to the end of a suitable rod capable of 
passing down into the tube a number of spring arms; these arms are con- 
veniently made of steel wire, and are furnished at their ends with scrapers of 
brass or other suitable material, they are connected with the spring arms so as 
to be able to pivot thereon ; this is convenieutly done by tapping a hole through 
each of the scrapers, and screwing it on to the end of the spring arm. The 
scrapers are each of them a portion of a circle, and, fitting together, they make 
up 3 complete circle; they are inclined at their edges and a ring is passed 
over them which holds them together. In this state the apparatus is able to 
pass freely down the gun barrel or tube, and when it comes to the bottom of 
the ring, striking against it, it is pushed back, leaving the scrapers free, and in 
drawing back the rod the scrapers act to clean the barrel or tuve. 








THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE. 


THE IRON TRADE: General Dulness—More Activity in Armour 
Plates—TuHeE Iron TRADE AT LEEDS—SHEFFIELD TRADE—Very 
Little Doing—Merssrs. Dopp AND Sons’ Bankruptcy—THE 
Coat TRADE: Good Demand for all Descriptions : Advance in 
Price: New Sinkings—THe NERBUDDA CoAL AND IRon Com- 
PANY: Contract with the Great Indian Peninsular Railway 
Company—PRESENTATION TO A COLLIERY MANAGER—SHOCKING 
CoLiieRyY AccIDENT: Three Men Killed : Inquest -THE COKE 
TRADE : Continued Depression. 

THE iron trade continues depressed withouS any prospects of 

improvement for some time to come. There is a good inquiry for 

plate, bars, sheets, and hoops, but trade generally is very dull. 


Makers of railway material are doing an average trade in iron 


axles, wheels, and points, and the men in most instances are fully 


employed. For rails the demand is only limited, although steel | 
ones are freely inquired after, and good orders are being constantly | 


placed. The steel trade maintains its activity, and though orders | 


on home ‘account are not very large, yet the men are all in full work, 
and large quantities are being shipped to America, both of the 
plain and manufactured article. That manufactured by the 
Bessemer process is in good demand, and at the South Yorkshire 


Iron and Steel Works, where the chief trade is in Bessemer, there | 


is a large output weekly for the manufacture of engine cranks, 
wheels, axles, &c. There is more doing in armour plates, a 
contract for 200 tons for the ironclad Monarch having been received 
here. The plates used in the experiments at Portsmouth on 
Monday were manufactured by Messrs. John Brown and Co., and 
Messrs. Cammell and Co., of Sheffield, one measuring 16ft. 3in. by 
3ft. 4}in. and 7in. thick, and the other 16ft, by 3ft. 2in. and Gin. 
thick. The above firms have been ordered to prepare other plates 
for future experiments. The War-office has entrusted to the 
Messrs. Cammell the contract for the manufacture of twenty iron 
shields for the embrasures on the sea-face of the fortifications at 
Malta and Gibraltar. 

From the report of the Leeds Chamber of Commerce for No- 
vember we extract the following with regard to the iron trade 
there, —‘‘ With one or two exceptions the makers of iron are very 
quiet. For some months past the railway companies and the 
shipbuilders have been giving few orders, and the manufacturers 
are, therefore, reducing their production. The machine trade is 
very dull, and the makers are reducing the number of their hands 


considerably. The engineer tool makers are in a rather better | 


position, but few fresh orders are received. The contracts for 
locomotives generally extending over longer periods than is usual 
in other trades, the manufacturers have not as yet felt the general 
depression in the same degree. The demand for cut nails con 
tinues to be very small.” 

At Sheffield business is, on the whole, very dull, and at present 
rather declines than improves. 
though able to give their men full work up to Christmas, are not 
troubled with anything like a pressure of orders, either.in, the 
cutlery or other branches. With South Africa business igperhaps 


; manager at the Strafford collieries to supper at the Coach 
, and Horses, in Barnsley. Dr. Carr, of Sheffield, one of the 
proprietors of the collieries over which Mr. Steers has 
manager for the last twenty-two years, presided, and in the name 
of the gentlemen present and others, presented Mr. Steers with a 
handsome plated tea and coffee service, and also a solid silve 
tankard, bearing an appropriate inscription. The chairman, in 
making the presentation, alluded to the fact of Mr. Steers having 
originally been a working miner, and eulogised him not simply as 
an old and faithful servant of the company, but as a gentleman 
possessing much practical knowledge in connection with mines 
and mining. The workmen of the above collieries have also 
presented Mr. Sheers with a handsome gold watch and massive 
Albert guard as a parting token of esteem on the occasion of his 
leaving the employ of the Strafford Colliery Company. Mr. 
Sheers leaves to take the management of a colliery at Stanley, near 
Wakefield. 

On Saturday last an inquest was held at the Gate Inn, Tilley, 
about five miles from Barnsley, before T. Taylor, Esq., coroner, on 
the bodies of Frank Holden, blacksmith, aged thirty-six; Joseph 


Ogden; carpenter, fifty-six; and Benjamin Goodliffe, blacksmith, 
thirty-two years of age, who lost their lives by the ing of 
the rope in the No. 1 shaft of the Wharncliffe Silkstone Collieries, 


on the previous Thursday. It appears from the evidence adduced 
that the unfortunate men had gone early to place a new rope on 
the drum. Having done so they descended the shaft for 
the purpose of adjusting and balancing the chair with the new 
rope. Having completed their work they began to ascend the 
shafting by the old rope, but when they had got about fifty or 
sixty yards up the shaft, the rope broke and the men fell to the 
bottom. When discovered their bodies presented a frightful 
appearance, being jammed under the chair and terribly mutilated. 





All three men spoke, but Ogden and Goodliffe died as soon as | 


they reached the pit mouth, but Holden lived for several hours. 
After the conclusion of the evidence the jury consulted a short 
time and then brought in a verdict of “ hen Fame death.” 

The coke trade continues depressed and the production is not so 
large as heretofore, although the ovens, in most instances, are 
kept fully going. For North Lincolnshire, Trent, and Frodingham 
ironworks the demand is brisk, but for South Staffordshire there 
is not much doing. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own orrespondent. ) 

THE Iron TRADE : No Improvement : Very few Sales: Fair Business 
in Pig Ivon; Belgian Competition very Sharp and Remarkably 
Successful: Their Advantages over the English Trade—Tux 
QUESTION OT WaGES: A Reduction probably Recommended 
CoaL: Brisk in Domestic Department : The Collieru Rules for 
South Staffordshire: Important Colliery Prosecution — Tur 
HarpwakReE Trapes: Still Dull: Unfavourable Australian 
Advices: The Home Inquiry: Our Tour of the District—Tue 
Patent SHAFT AND AXLETREE ComPANy: Proposed Amalya- 
mation with Lloyds, Fosters, and Co. : Increase in the Board ef 
Directors, &c.—Boarp OF TRADE RETURNS FOR OCTOBER : Our 
Foreign Trade in the Metals ; The Imports of the Metals, 

BusINEss has not improved during the week, but, on the contrary 

has, in the iron-making department, become even duller than it 

was last week. Nor is there any expectation that the demand will 


| improve until after January. 


The best established home houses, | 


a shade better, but still languid; and factors decline to buy cutlery | 


and other goods for the South American markets. The demand 
for most of the Sheffield goods is confined to the American and 
our own markets, the probability of an increased tariff 
America having the effect of inducing orders which otherwise 
would not have been sent till spring. The same probability causes 
manufacturers to keep their stocks exceedingly low, so that they 
might be prepared for any change; and, consequently, in the 
absence of orders there is nothing like the activity which generally 
prevails at this time of the year. 

Several meetings of the creditors of Messrs. Dodd and Son, 


These were the views expressed both here yesterday (Thursday) 
in Birmingham, and also on Wednesday in Wolverhampton. At 
both of which places, in actual sales, scarcely anything was done. 
There have been a few sales during the week ef pigs, but the 
quantities that have changed hands have been very trifling, and 
relate chiefly to special qualities for mixtures. Westbury pigs are 
being pushed here also, and a trial is being given to them. by a few 
leading houses. The consumption alike in the home and in the 


| foreign market is, for finished iron of all classes, very small. Loud 


in | 


' contract for rails for the 


Holmes Engine Works, Rotherham, were held at the offices of | 
Messrs. Allott and Sully last week. Mr. Allott explained the | 


position of affairs, and presented a balance sheet, from which it | 


appeared that the liabilities were £18,105 and the assets £2,000. 
The coal trade continues in the same brisk state which has 
characterised it of late, all the collieries being in full work, and 
some of the larger ones are drawing between 3,000 and 4,000 tons 
per week, all of which is moved off without having recourse to 
** stacking,” although at some few of the pits some large heaps had 
accumulated during the summer; but these have been, or are 
now being, rapidly carted off the spot to meet the increased 
< d The t g the Great Northern and other 
lines to London and the south stillkeep up, and the quantity sent 
has been increasing for some time past. Orders which had here- 
tofore been executed in Derbyshire are now finding their way into 
this district, and as there are at present no prospects of a settle- 
ment of the dispute there, we are likely to havean enormous trade 
here for some time to come. 





advancing the northern ports will soon be closed by ice, and the 
steamers plying between the above named ports and the north of 
Europe will be laid up for several months. Slack and smudge, for 
coke making and engine fuel, are not so much in request, owing to 
the flatness 4 the iron trade and the short time movement in 

hire — the t 
siderably—nevertheless the demand is equal to the supply. Gas 
coal for exportation, and house coal on home account, are in great 
request, and for the latter description there are plenty of orders on 





hand for both the Silkstone and Barnsley sorts. At the Landsall | 


Collieries trade is equally brisk, as buyers are stocking for the 
winter. Coal has been advanced in price to the extent of from 6d. 
to 1s. per ton at several collieries from the Ist December last. 
The new sinkings are going on favourably, and the new shaft at 
Measbro’ Dyke to connect the Darley Main Works is being pushed 
forward rapidly, and when completed will give employment to a 
great number of hands. An application is intended to be made to 
Parliament next session, of which notice has been given, for 
power to construct a colliery branch railway from the South York- 
shire line to the works, so as to place the pit in direct communica- 
tion with that company’s main line to Doncaster and the south. 

The directors of the Nerbudda Coal and Iron Company have 
been empowered to enter into an agreement with the Great 
Indian Peninsula Railway Company for a supply of coals as 
follows :—300 tons per week from the Ist of March, 1867, to the 
end of 1868, at 12 rupees per ton ; 500 tons per week throughout 
the year 1869-70, at 10 rupees per ton; 600 tons per week through- 
out the year 1871 at 9 rupees per ton (at the option of the railway 
company); and 600 tons per week during a period of fifteen years 
from the Ist of January, 1872, at a reduction of 20 per cent. upon 
the minimum price per ton at which the coal company may at the 
time be selling coal of the same quality. The chairman of the 
meeting which empowered the directors. to enter into the under- 
taking, Mr. Haymen, stated that the contract is most favourable 
for the Nerbudda Company, as he hopes it will enable the directors 
to finance the undertaking, and also pay a handsome dividend, 
without the necessity of a call till the end of two years, when 
perhaps a call of £1 per share may be necessary. 

On Monday evening a number of gentlemen connected with the 
collieries, &c., in South Yorkshire, invited Mr. Steers, late 





The exports of hards and softs at | 
Grimsby, Hull, and Goole still keeps up, but as the winter is now | 


ge to the latter county having fallen off con- | 


complaints are being made of the marked success with which the 
Lelgian makers are competing with the British firms, even in the 
less costly descriptions of railway work. Not the South Wales 
firms can pass them. These latter have just lost a mest valuable 
Russian market, and have seen them 
carried away by their Beigian rivals. ‘Further, the foreigners 
not only take the rails, but they also secure the fastenings, for which 
tenders were sent in from this district. The knowledge of these facts 
is keeping open the question of wages here, upon which there 
continues to be much discussion. The success of the Belgian firms 
is attributed exclusively to their advantage over this country in 
the question of wages ; and masters who have just returned from 
that country assert that the Belgian ironmasters are pushing on 
their production there with much spirit, knowing the advantage 
they are likely to maintain so long as the workmen’s combinations 
here afford them the large benefits they now enjoy. 

Certain masters in this district assert that very little difficulty 
would be experienced from the men if notice of reduction should 
at once be given ; but that there is not likely to be unanimity upon 
the point among the mass of the trade. It is not, therefore, be- 
lieved that even at the next Preliminary Meeting any reduction in 
the prevailing “‘list” rates for iron will be recommended. Only 
the gun-makers with the tin and japan trades are doing an active 
trade amongst the miscellaneous departments ; but there is con- 
siderable activity in preparing machinery for foreign Governments 
to roll gun barrels according to the method adopted by the inven- 
tors of the punched-steel principle. 

The coal trade, as the winter approaches, is becoming brisker in 
the domestic department, but for manufacturing purposes the de- 
mand is not large. As a rule, however, the colliers are fairly 
employed. 

A section of the coal and ironmasters of South Staffordshire and 
East Worcestershire on the one hand, and the chairman and 
secretary of the Mine Agents’ Association of the same locality, met 
in Wolverhampton one day last week to discuss special rule A 20. 
It is impossible to speak authoritatively of what took place, and 
we understand that the Mine Agents had no objection to any of 
the new rules except the 20th, and with regard to that one they 
| thought that the portion struck out by the Mines Inspector for 


the district —‘‘ where no other person is employed for the pur- | 


pose ”—should be restored in the new code, and Mr. Baker pro- 

| mised to communicate with the Home Secretary on the subject. 
In the meantime the further consideration of the rules was ad- 
journed for six months. 

An important colliery prosecution took place in Dudley on 
Friday last. John Pettford, described asa ground bailiff in the 
employ of Messrs. Cochrane, of Woodside, was charged with 

| neglecting the safety-lamps in use at the colliery. It seemed that 
on the 18th of June last a man went down the pit with a lamp 
unlocked, an explosion followed, and he was killed. The case was 
clearly proved; but the magistrate did not consider that it was 
sufficiently evident that the defendant was the person duly autho- 
rised to perform the duty, and dismissed the information. 

The hardware trades of the West Midlands are yet in a lan- 
guid condition, and manufacturers reports as to the condition of 
their respective industries are rather gloomy than otherwise. This 
is as much the case with 1egard to the home as to the export trade. 
A private letter recently received from Sydney is to the effect 
that a commercial panic prevails there, and that the Governor has 

titioned for the establishment of a National Bank. The Queens- 
and Government, he understands; has i 1 the t j 

duties, but to what extent has not yet transpired. From Mel- 
bourne, however, reports are a little more satisfactory. In 
2irmingham there is a great want of animation in the metal 
trades, and the brassfounders are doing very little. The edge- 
tool makers and the electro-platers assert that they are re- 
spectively short of orders. The brassfounders of Wolverhampton 











| such terms as the directors shall think fit, or the meeting s 


are working short time, a fact that might have been inferred by 
the announcement, made on Monday last, that the smelters had 
reduced the price of English copper £5 per ton ; brass tube, wire, 
and rolled brass being, asa result, reduced one farthing oo Ib. 
Brass pin wire is £2 per ton lower, and copper goods generally are 
reduced one halfpenny per _—. Messrs, 8. J. Scott and Co.’s 
circular gives the present official prices of copper as under :—Best 
selected copper, per ton ; tough, ingot, and cake ditto, £81 
per ton. At Willenhall the lock trade is dull, but there is a 
tolerable demand for curry-combs for the United States. At 
Bilston business is, as a rule, quiet ; and, penetrating further into 
the district, we find that at Dudley, Tipton, West Bromwich, and 
Stourbridge, the heavy hardware es are all in a depressed 
condition, whilst at laston and Wednesbury there is not 
nearly so much activity now as at the time when we last wrote. 

The Patent Shaft and Axletree Company (Limited) have given 
notice to their shareholders that an extraordi meeting will 
be held in Birmingham, on the 12th of December, for the trans- 
action of the following business :—‘‘1, to decide upon the expe- 
diency of sanctioning and adopting, and, if thought advisable, to 
sanction and adopt an agreement, provisionally made by the direc- 
tors for the pendians of the business, works, collieries, aed pro- 
perty of Messrs. Lloyd, Fosters, and Co., and of giving to the 
directors all necessary powers for carrying such agreement into 
effect; 2, to decide upon the expediency of increasing, and, if 
rage ——- ene pet + mo ! ew needy seven 

nine ; 3, ecide upon the expediency of issuing, and, if thought 
advisable, to issue the remaining 5,000 shares of £20 each of the 
original capital of the company, and to authorise the directors to 
allot such shares to such persons, at such time or times, and u = 
direct ; 4, to decide upon the expediency of increasing, and, if 
thought advisable, to increase the capital of the company to the 
extent of £200,000 beyond the present capital, by the creation or 
issue of 10,000 new shares, at such time or times, and in such 
manner, and subject to such terms as the directors shall think fit, 
the same to be first offered without premium rateably to the 
shareholders, according to the number of existing shares held by 
them in the capital of the company, in accordance with the 
articles of iation of the pany.” 

The Board of Trade returns for October, show that the exports 
of British manufactures and produce slightly exceeded those of 
the previous month, the figures being, in October, £16,895,894, 
and in September, £16,671,878, and in August, £17,450,156. In 
the correspouding months of last year, the figures were, August, 
£14,158,648, September, £17,316,681, and October, £16,895,894. 
The increase extends to but few of the articles of Midland manu- 
facture. Fire-arms show a decline from £23,472 to £22,216. 
Plate, and plated-ware, jewellery, and watches, rose from £34,362 
to £39,273. Cutlery advanced from £37,739 to £50,131—the in- 
crease in the exports to the United States, British North America, 
and Australia, accounting for the difference. Heavy hardware 
rose from £58,754 to £60,458, Russia exhibiting a large increase, 
and most of the remaining markets showing a decline. Lighter 
descriptions fell from £312,244 to £291,658; the large increase in 
the exports to France, the United States, Cuba, the Argentine 
Confederation, and British North America being considerably out- 
balanced by the heavy decline in other markets. Steam machines 
were exported to the value of £239,922, as compared with £210,594 
in the corresponding month of last year; France, British India, 
and Australia, accounting for the advance. Other descriptions of 
machinery rose from £330,645 to £344,652 —Russia, France, Spain, 
and the Canaries and Australia alone sharing in the increase; the 
Hanse Towns, Egypt, and British India, exhibiting a heavy de- 
cline. The metal table is as follows: 





Month of October, 
1865. 


Rea, 1866 














Pig and puddlediron.. . £112,931 £142,959 2. £145,370 
Bar, angle, bolt, and rod .. 173,383 199,001 .. 204,196 
Railway iron — so 218,543 426,759 .. 364,472 
Iron wire 37,879 34,529 ° 39,844 
= Ge ccs de 50,474 48,997 .. 55,180 
” “ae and boiler } 153,383 .. 149,337 153,624 
» Wrought 171,136. 236,210 .. 201,289 
» old os, ia ae Oe 615. 1,765 .. 9,356 
Steel, unwrought .. .. 57,169 .. W4,777 ee 99,01» 
Total 975,513 .. 1,814,314 .. 1,277,349 
Copper, unwrought .. «.. «. 57,473 .. , 73,988 .. 24,268 
” wrought and yellow e214 
natal Ryeast 270,198 .. 176,164 .. 166,079 
Wrought, of other sorts .. 26,627 .. 4,715 28,927 
Brass .. cc ce ce oe 26,802 .. 21,656 19,817 
Total .. 331,100 .. 276,473 239,092 
Lead and lead shot .. .. 53,969 77,711 68,183 
Lead ore os 08 08 ee 13,645 19,027 17,117 
Tin, unwrought .. 2... os 43,188 .. 56,798 28,219 
Tin plates .. 1. os oe oe 78,084 .. 133,503 .. 167,756 
Zinc ee 9,508 .. 9,175 .. 15,107 


The slight increase in the exports of pig and puddled iron was 
to the United States and other countries ; and that in bar, angle, 
bolt, and rod iron, to the same place, Sardinia, and other coun- 
tries. The decrease in railroad iron was to Russia, Sweden, 
Prussia, France, Spain, and the Canaries, Brazil, Chili, and other 
countries. The increase in castings applied to the United States, 
Brazil, British India, and other countries ; and that in iron ~~~ 
sheets, and boiler plates, to France, Spain, the Canaries, the 
United States, and British North America. The decrease in 
wrought iron was to Russia, Prussia, the Hanse Towns, British 
North America, British possessions in South Africa, British India, 
and other countries. The large decrease in unwrought copper was 
general, extending to Holland, Belgium, France, British India, 
and other countries. In wrought copper the decrease was to the 
Hanse Towns, Turkey, Egypt, tue United States, and British 
India. The decrease in lead applied chiefly to France and the 
United States, and that in unwrought tin to France, Turkey, and 
other countries. The large increase in tin plates was to the 
United States, British North America, and other countries. 
The following table is that of the imports of the metals : 


1866. 1865. 

Tons, Tons. 

Barwon. 2. sc cc ce oe C005 nc ce oe 6,579 
Unwrought steet oe SBD ce ce ce ce oe 510 
i. « «  « ao se os ‘os oe 
Time ce cc co os ce cf ae) es 6 oo os ow Se 
Tim se ee 508 803 
Copper ore os @0 “ee SSBB cc cc ee ce co SD 
pa regulus.. .. «2 ce BAIS co ce ce ce co: ON 
Steel, wrouglit, Sc. .- «» 31,980 oe. oo oo ee 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

Tue Iron TRADE: Continued Depression: Probable Reduction in 
the Rate of Wages: The Export Trade: The Foreign Demand : 
Pig Iron—Tue Trx-PLATE TRADE—THE STEAM AND House 
Coat Trapes—THEe Tarr VALE IRoNWoRKS—THE ABERAMAN 
IroNWORKS— THE GLAMORGANSHIRE IRON AND CoAL COMPANY : 
Action to Obtain Promotion Money--Bankrurtcy OF MOORE 
AND THOMAS, COLLIERY PROPRIETORS—-LOCAL RAILWAY SCHEMES. 

ALTHOUGH several of the more extensive iron works of the district 

manage to keep their hands fairly employed, it is feared that un- 

less a reaction for the better sets in in the demand, they will not 
be able to do so much longer. At many of the works the proprie- 





| tors have been compelled, in consequence of the increased depres- 


sion, to further curtail operations ;.and as they cannot, at the 
present price iron is selling for, and the rate of wages paid, to- 
gether with the disheartening prospects of the future, afford to 
stock, the question has almost resolved itself into their adoption 
of one of two evils—stopping the works or making a reduetion in 
the present scale of wages. There cannot be a doubt but that 
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the latter course, although the best to adopt, would be 
a heavy blow to the industrial classes of the district, especially 
as winter is approaching, and the necessaries of life are su dear, 
with a prospect of their still increasing in price ; but half a loaf is 
better than no loaf at all, and the good sense of the workmen will 
show them that under present circumstances, their masters, who 
have kept their mills and furnaces going, at ¢ inconvenience, 
and in some instances at a loss, have no other alternative ieft them, 
except closing altogether. It will be remembered at the com- 
menvement of last July, notices of reduction were posted up at all 
the works throughout the district, but in consequence of a differ- 
ence of opinion among the masters (those who raised coal for ex- 
portation as well as for consumption at their works, considering 
the notice ought not to be enforced on their colliers), the notices 
were withdrawn, and the men went on at the old rate of payment. 
At that time it was thought that business would be more pros- 
perous than it has been, and that with a reduction in the bank 
rate of discount, confidence would, ere this, have been greatly 
restored. In this respect most of the makers have been disap- 
pointed, and after fighting a heavy up-hill game for the past five 
months, they find that there is hardly any hope to expect that 
the trade will resume anything like its former activity before 
the spring of 1867. These facts have led them seriously 
to ider the question of reducing the rate of wages some- 
thing like 10 per cent. ; and, although it was announced on Monday 
that notices had been posted up at all the works at Merthyr on 
Saturday, it may be mentioned as a fact, that on Wednesday 
morning one of the largest establishments in the district had not 
heard of the occurrence; therefore, such an announcement must 
be looked upon as rather premature. There is, however, no doubt 
but that a general notice will be issued before long. As noticed 
above, there is scarcely anything doing in the home market, and of 
the few orders which are brought into the market, the North has 
again come forward to take a share. For plates the inquiry is 
quiet, and the demand for bars and rails has somewhat lessened ; 
whilst two or three of the works are tolerably well provided with 
orders for common descriptions of manufactured iron. There is 
an average export trade to the American markets, with a few 
shipments on Mediterranean account, but the strong north- 
westerly winds which have prevailed for the past few days retards 
the sailing of vessels. Trade generally, with the foreign markets, 
is in about the same state as last reported, orders from the United 
States still coming in steadily, and the demand from Italy and 
one or two of the continental markets being maintained. In pig 
iron, Blaenavon cold blast make is in good demand, but for other 
descriptions there is a dull sale. 

Tin plates are in moderate request, and the fact of so many new 
works being erected tends to keep the market in favour of buyers. 
Many of the most experienced connected with the trade think that 
the evils of over-production will again have to be experienced. 

The out-put of clean coal continues large, and considerable 
purchases are made on export account, especially for the Conti- 
nental markets and the Mail Packet Service coaling stations, The 
average price obtained is 10s. 3d. to 10s. 9d. per ton free on board. 
There is plenty of tonnage on offer, but owners of vessels complain 
of the lowness of frieghts. The inland trade is active, and the 
London markets alone are taking, vid? the Great Western Railway, 
at the rate of 400,000 tons per annum, which is likely to be shortly 
increased. Besides this considerable quantities are being forwarded 
to Birkenhead and the midland markets. 

At the Taff Vale Iron Works, near Pontypridd, a very consider- 
able reduction has been made in the hands employed there, in con- 
sequence of the slackness of business; the works hitherto have 
always been carried on remarkably well, and it is hoped that ere 
long they will resume their former state of activity. 

Powell's Duffryn Steam Coal Company, of which Mr. Elliottis the 
managing partner, will, it is stated, enter into possession of the 
Aberamon Iron Works and estate at the beginning of the new 
year. The works though small are compact, and capable of much 
oe they consist of four blast furnaces, a small forge, and 
a mill, 

The Glamorganshire Iron and Coal Company was brought before 
the Court of Common Pleas on Saturday last in the case of Filton 
v. Marshall. . It was an action to recover £5,000 agreed to be paid 
to the plaintiff by the defendant, upon the plaintiff bringing out 
a joint-stock company, for the purpose of buying a coal mine in 
Glamorganshire, of which the defendant was possessed, The 
plaintiff formerly carried on business as an advertisement agent at 
Charing Cross, London, and had been engaged as an agent in elec- 
tion contests, and in other similar matters. In 1864 he was intvro- 
duced to the defendant, who had become possessed of the Van 
Colliery, in Glamorganshire, for a term of nearly sixty years, for 
the purpose of assisting him to dispose of it most profitably. In 
October of that year the defendant, by.a letter, agreed to pay the 
plaintiff £5,000 if he brought outa joint-stock company for taking 
the colliery ata sum of £30,000. The ‘plaintiff, accordingly, had 
interviews with Crossley Brothers, the stock and share brokers, 
who introduced him to Moore and Delaterre, of King-street, 
Cheapside, with a view of forwarding the defendant's object. It 
appeared, however, that Moore and Delaterre, after being intro- 
duced personally to the defendant, brought out a company called 
the Glamorganshire Iron and Coal Company, for the purpose of 
buying and working the colliery, and this they did without com- 
municating with the plaintiff. Under that scheme the defendant 
was to have £48,976 for his colliery, to be paid in the 
following way :—£17,000 in cash, £24,500 in paid up shares, 
and £7,000 in debentures at 5 per cent interest. This scheme, 
however, was never perfected. Susequently the plaintiff received 
£250 from Moore and Delaterre, but he had not received anything 
—_ the defendant. Tne jury returned a verdict for the defen- 
dant. 

Re Moore and Thomas, colliery proprietors, Cadoxton-juxta- 
heath. The bankrupts came up for their discharge before Mr. 
Commissioner Hill at the Bristol Bankruptcy Court on Tuesday. 
Mr. A. Brittan stated, on behalf of the assignees, that they offered 
no opposition. Mr. Edlin, who appeared for the bankrupts, stated 
that on the part of Moore he had handed to the assignees certain 
shares which, prior to the bankruptcy, he had given to his sister, 
who had made large advances. The bankrupt voluntarily gave 
those shares to his sister and they had been as voluntarily surren- 
dered by the lady to the estate. Mr. A. Brittan said the shares 
had been mim | and honourably given up. His Honour granted 
the bankrupts their orders of discharge, and hoped they would be 
more prosperous in future. 





The following is a list of bills for railways in this district, the | 
plans for which were deposited at the Board of Trade up to Friday | 


evening, the latest time allowed:—Brecon and Merthyr Junction ; 
Cambrian Railways ( extension of time ); Newport ( deviation ); 
Rhondda Valley and Hirwain Junction ; Rhymney ( new lines ); 
Ross and Monmouth ; Sirhowy ; Swansea Vale; and Swansea 
Valley and Harbour Junction. 


SCOTLAND: ITS TRADE AND OPERATIONS. 
( From our own Correspondent. ) 

THE GLascow Pic IRON MARKET.—MANUFACTURED TRON.—THE 
CoaL TRADE.~-NEW COAL-FIELDS IN SCOTLAND.—MEETING OF 
THE INSTITUTION OF ENGINEERS IN SCOTLAND.—VESSELS 
LAUNCHED DURING THE PAST MONTH IN THE CLYDE. 


THE Pic IRon market has been rather more animated during the 
past week; from 53s. 9d. to 54s. 14d. cash, and 54s. to 54s. 6d. one 
month paid. To-day (Wednesday) a fair business done at 54s. to 
54s. 14d. cash, and at 54s, 3d. to 54s. 6d. one month. The stock 
in store is again reduced 30,667 tons; and there remains in Connal 
and Co.’s yards 313,868 tons, against which warrants are circulat- 
ing for 291,430 tons; in Cannal and Co’s. yards there are 30,883 
tons, with warrants for 28,250 tons. The following are the 
current ‘prices :—Pig iron, Mixed Nos., Warrants, 53s, 103d. 


to 54s: ; No. 1, G.M.B., 54s, 6d. to 54s. 9d.; No. 3, 54s. to 54s.3d.; 
Gartsherrie, No. 1, 66s.; Coltness, No. 1, 63s.; Glengarnock (at 
Ardrossan) No. 1, 61s. 

The shipments of the week are considerably under those of the 
corresponding week of last year. : : 

MANUFACTURED Inon.—No change to report in this market. 
Prices as usual, viz.:—Malleable common bars, per ton: Govan, £8; 
Glasgow, {£8; Blochairn, £8; Drumpeller, £7 10s. to £7 12s. 6d.; 
Dundyvan, £7 7s. 6d. to £7 10s.; Muirkirk, £7 7s. 6d. to £7 10s. ; 
Monkland, £7 7s. 6d. to £7 10s.; Rochsolloch, £7 7s. 6d. to £7 10s. ; 
angle iron, £7 17s. 6d. to £9; plates, ship, £8 17s. 6d. to £9 10s.; 
boiler, £9 10s. to £10 10s.; nail, rod, Glasgow, £8 5s.; ditto Monk- 
land, £8 5s.; rails, £7 10s. to £7 15s.; railway chairs, £4 to £4 5s.; 
pipes, £5 to £6. . 

In coals the demand has been rather limited, and sales difficult 
to effect for home use and for shipping, but there is no alteration 
in the quotations, which are as follow :-—Coals, main and common 
hard, for shipping, per ton of 20cwt., laid down, 7s. 6d. to &s. 6d.; 
best splint, do., 9s. to 9s. 6d.; Wishaw household, for shipping, 
8s. 6d., to 93. 6d.; dross, laid down, 5s. 6d. to 8s.; household, best 
quality, delivered, per wagon of 24cewt., 10s. 6d. to 14s.; second 
qualities, per do., 93. to 12s. 6d.; steamboat, per do., 10s. 6d. to 
12s. 6d. 

We understand that the extensive coal-fields on the estate of 
Tannochside, Coatbridge, belonging to Colonel W: A. Hozier, are 
about to be opened up, and operations have already commenced on 
those at Orbiston by the Mossend Iron Company. 

On Wednesday the second meeting of the tenth session of the | 
‘* Institution of Engineers and Shipbuilders” was held in the hall, 
George-street, Glasgow—J.j G. Laurie, Esq., president, in the 
chair. The following new members were unanimously admitted:— 
Mr. M‘Taggart Cowan, C.E., Ayr; Mr. James Stirling, engineer, 
Kilmarnock; and Mr. Joseph Russell, shipbuilder, Port Glasgow. 
An elaborate paper was then read, ‘‘On the Comparative Merit of 
Lloyd’s Rules and the Liverpool Underwriters’ Rules for the Con- 
struction and Classification of Iron Ships,” by Mr. John Price, 
Sunderland. A lively discussion followed. From the importance 
of the subject it was determined to resume its consideration at 
next meeting. A vote of thanks to Mr. Price, for the great pains 
he had taken in getting up the paper, concluded the business. 

The following vessels were launched during the past month :— 
Barclay, Curle and Co., Stobcross, builders, the Cumberland (s.s.), 
of 910 tons, and 120-horse power, owned by the Liverpool and 
Hamburg Steam Shipping Company; Barclay, Curle and Co., 
Whiteinch, builders p. tug, of 150 tons, and 55-horse power ; 
Barclay, Curle and Co., Whiteinch, builders, the Diamond, p. tug, 
of 100 tons, and 60-horse power, owned by the River Towing 
Company; Tod and McGregor, Partick, builders, the City of 
Antwerp (s.s.), of 2,400 tons, and 450-horse power, owned by 
the Liverpool, New York, and Philadelphia Steam Shipping Com- 
pany; London and Glasgow Engineering afd Iron Shipbuilding | 
Company (Limited), Govan, builders, the Scanderia (s.s.), of 2,000 
tons, and 250-horse power, owned by the age Nageene Navi- 
gation Company (Limited) ; Alexander Stephens and Sons, Kel- 
vinhaugh, builders, the Acadia (s.s.), of 750 tons, owned by 
Handyside and Henderson ; Robert Duncan and Co., Port Glas- 
gow, the Helen Denny (ship), of 825 tons, owned by the Albion 
Shipping Company; Thomas Wingate and Co., Whiteinch, 
builders, the Thornley (s.s.), of 700 tons, and 70-horse power, 
owned by the London Screw Collier and Coal Company (Limited) ; 
Macnab and Co., Greenock, builders, the Scilla (s.s.), of 1,100 
tons, and 200-horse power, owned by J. and V. Floris ; Dobbin 
and Co., Govan, builders, the Le Colon (s.s.), of 600 tons, and 
90-horse power, owned by Cie. Anonyme du Navigation Mixte ; 
W. Denny and Brothers, Dumbarton, builders, the Cairo (s.s.), of 
1,284 tons, and 200-horse power ; Robert Steele and Co., Greenock, 
builders, the Titania (ship), of 1,230 tons, owned by Shaw, Lother 
and Maxton; Robert Duncan and Co., Port Glasgow, builders, the 
Earl of Dublin (p.s.), of 906 tons, and 300-horse power, owned by 
the Dublin and Glasgow Steam Packet Company. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LiveRPOOL: Mersey Docks and Harbour Board—NortH-EastERN 
District: State of Trade: North British Railway: River Tyne 
Commission : Trade of the Wear—SMOKE AT LEEDS—LAUNCH OF 
A STEAMER AT PrRESTON—BOILER EXPLosion aT HULL—RIVERS’ 
POLLUTION ComMISssION --GREAT NORTHERN RAlLWAY—STATE 
OF TraDE: Leeds. 








Art the last ‘sitting of the Mersey Dock Board a letter was read 
from Mr. Alexander Lynn, the acting engineer for Mr. Fowler, 
who has had under consideration the proposition to construct a 
railway tunnel under the Mersey. The letter stated that the pro- 
jectors had decided to abandon the scheme for the present. The 
reason assigned for this decision is the great depression in rail- 
ways, and the startling disclosures in the mercantile world. The 
projectors think it more prudent to delay for a year, believing 
that the scheme will not suffer but rather gain thereby. 

Business affairs on Tyneside are dull. An exception to this 


builder, Garrison-side, Hull, burst on Saturday,~ and five boys 
were very seriously scalded. Three of the poor lads died on Sunday 
and Monday. 

The Rivers’ Pollution Commissioners are prosecuting their in- 

uiries in Yorkshire. The commissioners are Mr. R. Rawlinson, 
GE; Mr. J. T. Harrison, and Professor Way. 

The Doncaster and Gainsborough extension of the Great 
Northern Railway is expected to be opened for traffic in the spring 
of next year. 

The Leeds Chamber of Commerce, in reporting upon the iron, 

machine, and engineer tool trades of that town and district, 
observes:—‘* With one or two exceptions the makers of iron are 
very quiet. For some months past the railway companies and the 
shipbuilders have been giving few orders, and the manufacturers 
are, therefore, reducing their producti The machine trade is 
very dull, and the makers are reducing the number of their hands 
considerably. The engineer tool makers are in a rather better 
position, but few fresh orders are received. The contracts for 
ocomotives generally extending over longer periods than is usual 
in other trades, the manufacturers have not as yet felt the general 
depression in the same degree. ‘The demand for cut nails con- 
tinues to be very small.” 

The Hertford magistrates have been occupied with charges, pre- 
ferred against the Great Northern Railway, of using locomotives 
not consuming their smoke. After a somewhat lengthened hear- 
ing the case gone into was adjourned, it being understood that 
the company would ‘do their best to abate the nuisance com- 
plained of. 
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150, Leadenhall-street, E.C., London, December 5th, 1866. 

Sir,—The demand for iron during the past fortnight has been of a falr 
average character for all descriptions, and thouzh no large contracts have been 
made, moderate specifications have been freely offering. The business doing is 
almost exclusively “hand to mouth,” and the absence of enterprise in public 
schemes deprives the trade of buoyancy, or the present prospect of higher 
prices. The strike in the North of England, which has just terminated by the 
submission of the men after a struggle of twenty weeks, is computed to have 
reduced the make of rails, plates, angles, and bars, by about 160,000 tons in 
that district ; and this has gone very far to meet the lessened demand since May 
last. Looking at the quantity of iron now likely to be produced, it may be 
expected that the demand will be quite equal to the supply, more especially if 
we reckon that after Christmas some disappearance of the late depression may 
be anticipated. 

Remote markets, such as India, the River Plate, and Australia, have scarcely 


yet had time to recover the disorganisation of credit consequent upon the panic ° 


here in May, and we know that many orders are kept in hand until further 
advices are received. Every merchant at home has kept as bare of stock as he 
could possib'y do ever the last few months, and railway companies have been 
very sparing in their orders. A considerable advance in freights has taken 
place during the past fortnight, and this must affect favourably the state of 
hipping and ship-buildi 

So soon as confidence returns there will be great activity, and if production is 
kept within reasonable bounds until then the trade will not suffer much. 

Rails are £6 at the works, with little doing. 

Plates are £8 5s. to £8 103. at the works, with a moderate demand. 








statement must, however, be made in favour of the alkali and 
coal trades. It is stated that there is a probability of a proposed 
submarine cable being Jaid, between England and Denmark, from 
the Tyne. 
| the manufacture of submarine cables at the South Shore, Gates- | 
| head ; and should a project of a telegraphic communication direct | 
| from London to Thurso, and thence by way of the Shetland and | 

Faroe Isles, Iceland, and Greenland, to America go forward, Mr. | 
Newall is likely to manufacture the cable which will be laid | 
| down. Two new lines which are being carried out by the North 
| Eastern Railway Company—viz., the Blandon and Consett and the 
| Team Valley are advancing towards completion, and are expected 
| to be ready for traffic in the course of next summer. Messrs. 
| Palmer and Co. (Limited) have four new vessels on hand in their 
| yard at Jarrow, and several others are under repair. It has been 
| rumoured that the firm had entered into a contract to build two 
+ length for a Liverpool house. There is a 
| prospect that such an order may come to Jarrow, but it has not 
yet been agreed upon. The River Tyne commissioners have 
| erected extensive and massive gearing, with movable cranes, at 
Howdon, as they intend to have all the large stones dressed there 
which will be required for the erection of the new Tyne bridge at 
Newcastle. The large engine works at Newcastle are more or less 
slack, and some of the shops have been — off hands. A screw 
steamer, the Golden Horn, has arrived at West Hartlepool from 
Constantinople for the purpose of receiving repairs, as she has been 


| large steamers of 





aground inthe Mediterranean. Afewextrahandshave been putonin 


| the West Hartlepool ship-yards, and Messrs. Richardson and Co.’s | 
| rolling mills have started work again. In the Cleveland district | ber of references to the eS of patents which have been 


| the prolonged strike has nearly passed away; some of the ship yards 
| are in a position to proceed with work, but are unable to obtain 
| iron. 


| 


| North British Railway and the local lines connected with it | 


(resident in and around Carlisle) has been convened for next | 


Thursday, to consider the propriety of memoralising the directors 


of the company for the appointment of a director resident in | 


The trade of the Wear has been falling 


| Carlisle or its vicinity. 
The Wear at one time shipped more 


| off rather seriously of late. 


coal to London and the home markets than the Tyne, but it no 


longer occupies that position. 


Two Leeds manufacturers have been fined 40s. each and costs, 


for using furnaces improperly constructed so as to cause a smoke 
nuisance, 
Mr. Mackern, of Preston, has launched a steamer for the 


Angles and bars are quiet at £7 103. at the works for Angles, and £7 2s. 6d, 
fur bars. 
Pig iron, being very much over-prodaced, is very dull, and will long con- 


Mr. R. 8. Newall is at present fitting up premises for | zinue so. 


Other descriptions are in fair request. 
Yours faithfully, 
SHAW AND THOMSON. 
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1866. | 1865. | 1866. 1865, 
Per load— £ 8.2 6.\2 8. £ 5, || Perload— i, Fp, ie de BS 
Teak ..+-seseeeee 9 0101011 0:13 0 || Yel. pine, per reduced C. \ 

Quebec, red pine .. 3 5 415] 3 5 415 || Canada, Ist quality 17 01910 16 10 19 19 

yellow pine... 215 310) 215 310 2nd do... 13 014 0 121014 0 

St. John's N.B,yel.. 0 0 0 0} «© O O © || Archangel, yellow.12 0 013 014 0 

Quebec, oak, white... 510 6 0| 415 5 5 || St. Petersburg yel.. 10 10 11 19 10 1012 6 
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-0 0 0 OO] O O O O|| Memel .......... 00 0 010 015 @ 

310 5 0| 310 5 0 || Gothenburg, yel... 9 01010) 91011 0 

310 6 0/ 310 6 0 hite 8 0 810 10 9 0 

2 0 310) 210 310 || Gefie, yellow - 9 O11 O10 01110 

3 0 310] 3 0 310 || Soderbamn + 901010) 9101110 
ee -3 0 3 5!| 8 5 3 10 || Christiania,perC. 

Swedish ........6. 118 2 3) 2 5 2310 12h. by 3 by 9% 18 022 0) 18 023 0 
Masts, Queb rd.pine 6 0 8 0} 610 810, oe eves 
yl. pine5 0601/5060 k plank, Dnt 

rd. pineO 0 0 01 000 0 don. Sin... f 914 1 4, O16 1G 

Lathwood,Dantz.fm. 410 510] 510 7 10 | Staves, per standard M. | 

St. Peter’s 610 710] 710 8 0 || Quebe pipc...... 80 085 0| 75 80 0 

peels peo 12ft. by 3ft. 9in. niente e1 ain puncheon 20 021 0 20 025 0 
juebec, wht.spruce 13 1” 21 10 | 13 10 c crowa 

St.Johm.wht spruce 13 015 0113101410 || pip. ...... } 180 0 200 0.1700 190 0 








PATENT SPECIFICATION REFERENCE LIBRARIES.—The total num- 


made at the Manchester Reference Library since 1857, is 318,223. 
From the following figures it will be seen that the number of 


A meeting of shareholders and otbers interested in the | references has increased largely since the first year:— 





fear. References, 
B856—SF 4n cc ce be te oe oc lee oe eo 20,877 
1857—58 42 6. oe oe oo oe oe oe oe (27,856 
185859 46 oe oe oe ° oo ee oo 36,972 
1859—60 .. .. oe ° | és - 29,241 
1660—Gl 4. oc ac co ie, 8 - 31,103 
196168 ss 0s ce ‘ee ° oo’ 08 -» 36,660 
1862—63 .. . » Lee ° oo 00 oe 22,x93 
1863—64 .. ee oe 00 09 0s «e e 32,237 
1864—65 .. e eo ee cf ° 0 ° «» 28,180 
1865-66 .. .. eo 06 ee oo ee ee 52,214 





Total .. .e oc oe oe co se co co vo 318,333 
We believe that in many of our chief towns the specifications are 


Chilian Government. She will be engined by Messrs. Fawcett, stored out of the way in cellars ! Manchester shows that she appre- 


Preston, and Co. 


| ciates the advantages of such a library by the good example she 


The flue of a boiler on the premises of Mr. W. M‘Cann, boat- has set. 


=<. | 
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GUNPOWDER. 

Tue present occasion, when all relating to gunnery and 
projectiles is undergoing a larger series of arene 
than had ever been known, is appropriate to the making of 
a few remarks on the usual agent of projectile force—gun- 

wder, 

The first thing that cannot fail to strike an essayist on 
this topic as remarkable is the persistence of gunpowder in 
its application to usual purposes. Whenever the discovery 
of gunpowder was made—and on that point there has been 
much debate, and there still remains ground for much 
more—even the time most recently assumed was coeval 
with a very rudimentary state of chemical science. Pro- 
bably by whomsoever first devised, the material gun- 
powder was either the result of chance or else of tentative 
experiments the most rude. Nevertheless, in respect to its 
components, gunpowder remains the same; and although 
all the available resources of chemistry have been directed 
to the problem of discovering some material having all the 
advantages of gunpowder, with none of its disadvantages, 
have been hitherto void of fruition. This we affirm, 
coming to the consideration with a tolerably extensive 
acquaintance with chemical efforts in this direction. 
They have resulted in the formation of compounds more 
or less competent to achieve the desired end, but not com- 
parable for utility with the time-accepted mechanical 
compound of carbon, sulphur, and nitre. 

Such historical notices as we may think proper to give 
in relation to the discovery of gunpowder will be given 
hereafter. At first it seems more compatible with the 
interests THE EncinEER has to subserve that we pass 
under review the acknowledged defects of gunpowder. 
What are they? 

Unquestionably the gravest of these is the quality pos- 
sessed by gunpowder of not burning absolutely away into 
gas, but of yielding a certain and inevitable amount of 
residue, otherwise called “fouling,” but which, having regard 
to the general functions of combustion, we may appro- 
priately denominate ashes, This is a great defect. It has 
circumscribed the gunnery engineer’s operations, and made 
his greatest mechanical ingenuity frequently of no avail. 
Unfortunately, too, gunnery engineers have been very 
rudimentary chemists. Mostly, in performing their pro- 
jectile experiments, their standard of motor comparison has 
been steam, an agent that, as we know, condenses by cold, 
leaving no solid residue. This function of steam is compa- 
tible, as every engineer knows, with the most perfect apposi- 
tion of mechanical surfaces and general fitting. Let any 
one imagine to himself the troubles that would ensue if by 
chance each up-and-down stroke of a steam engine piston | 
left a cumulative deposit to encrust the cylinder inter- | 
nally, and he will not fail to apprehend the difficulty which | 
besets the gunnery engineer when dealing with the projec- | 
tile agency of gunpowder. a 

Reverting to gunnery experiments, and experience ex- 
tending over the last ten or fifteen years, and more espe- 
cially to the labours of Mr. Whitworth, the full force of- 
the fouling objection to gunpowder will be recognised. 
Perhaps the whole range of applied mechanics does not | 
comprehend a name of one who has been so prominently 
associated with schemes and achievements to promote the 
accurate adaptation of mechanical parts as Mr. Whit- 
worth. So long as he had to do either with mere dry or 
oiled surfaces—so long even as he had to deal with no 
other expansive agent than steam—the results achieved fully 
vindicated the care and trouble lavished on the achieve- 
ment; but no sooner did he begin to labour on guns than 
it was found that a series of troubles, specific and in- 
evitable, barred his path. In stating this we appeal for 
confirmation to the general tenor of Mr. Whitworth’s 
gunnery experiences, and to this particular gun of his or 
that. Whether we look to his muzzle-loading brass rifled 
howitzer, his now abandoned breech-loading ordnance, or 
his small-bore muzzle-loading rifle, the same conclusion 
will be made apparent, viz. that steam, not gunpowder, 
had been tacitly accepted as the type and standard of 
comparison for other explosive or projectile forces. 
Having started under the guidance of this dominant 
idea, and finding that the solid product of gunpowder 
explosion made nugatory his nice mechanical adaptations, 
Mr. Whitworth mistook the inevitable for the adventi- 
tious : he imagined that if gunpowder were only made of 
pure instead of impure materials, the present solid pro- 
ducts of gunpowder explosion weil be eliminated. 
That was his grand fundamental error, the fact being 
that the materials of gunpowder—British gunpowder, at 
any rate—are well nig shesksdily pure; little or nothing 
remains to be rationally hoped for on that ground of 
belief. 

Having made these preliminary observations, of especial 
need to a mechanical journal, we pass on to consider gene- 
rally the general functions of projectile force—how gene- 
rated, how developed, how utilised. Firstly, it will not 
fail to be apprehended on the slightest indication, that 
projectile force, however developed, is a dynamic or pro- 
gressive, not a static force. To put the matter more 

lainly, it is a force compounded of increments; and this 

ing so it can only be exercised in one or two general 
ways—either by progressive muscular action, as is seen in 
the throwing of a stone, or as a result of the general 
function of elasticity. Practically regarded, the _first- 
mentioned origin of projectile force is of no modern im- 
portance. Anciently the sling, which is an exemplification 
of the first case, was a warlike instrument of some im- 





projectile purposes that come under the denomination of | tical results must follow the ignition of the same sort of 
artillery, wherefore the function of elasticity remains | powder under different conditions of pressure. This con- 


alone to ‘be considered; and accordingly this function, by 
one means or another developed, will be discovered as 
having been the universal source of projectile power at 
all times. _ Anciently the elastic force utilised for projec- 
tile purposes was either got out of ropes in torsion actu- 
ating a lever—and of which the Spanish windlass, as it is 
called, affords a modern example, though applied to 
another purpose—or else out of a bent bow actuating a 
string. Before the invention, or, rather, the utilisation of 
gunpowder, the two preceding devices lay at the founda- 
tion of all projectile arms, whether large or small; that 
isto say, artillery or manual. Since the general utilisation 
of gunpowder for warlike purposes the elasticity of solids 
has been abandoned. Still, following the channel of in- 
vestigation opened by these remarks, we shall soon discover 
that of the three cohesive forms under which matter comes 
before us, viz., solid, liquid, and gaseous, the two last are 
exclusively concerned in all that appertains to elasticity— 


tingency has not been heeded. 

Simple as the problem of determining what are the 
results of pattie explosion may seem to be, no state- 
ments on this point are reliable, with the exception of 
those tendered by the two foreign chemists, Bunsen and 
Schischkoff, a few yearsago. The results in question were 
experimentally arrived at, and in no degree deduced from 
theoretical considerations of atomicity. Ever since the 
practice of chemical symbolisation came into vogue the 
custom bas too much prevailed of deducing theoretically 
the assumed results of chemical action, no reference being 
made to practice. The consequence of this has been the 
statement as facts of mere theoretical assumptions. Bun- 
sen and Schischkoff did not commit this error. All that 
they have stated in respect to the results of gunpowder 
explosion their own experiments warranted, 

Before adverting more particularly to these important 
experiments, and the deductions to which they led, we 


must call attention to the fact that, although the composi- 
tion of gunpowder is invariable as regards the sort of con- 
stituents entering into it, the percentage relation of these 
constituents varies. Then the varieties of gunpowder 


therefore to projectile force. Enormous power can be 
developed out of fo ie gg for example—as is seen 
in the operation of hydrostatic presses; but it is not pro- 
jectile power, and for the simple reason that water is not 
—save within limits so narrow as to be in the present case | may be innumerable; there is absolutely no assignable 
unimportant—elastic. If the cylinder of a hydrostatic | limit. Nevertheless, in most countries at the present 
press be strained beyond the cohesive strength of its mate- | time three special varieties of gunpowder are alone manu- 
rials to withstand it it bursts—but there is no projection, | factured. They admit of general designation as cannon, 
no shattering; the pieces fall quietly down and come to | or artillery or mining powder, small-arm military powder, 
rest. Again, if a bottle absolutely full of water be | and fine sporting powder, The percentage composition of 
attempted to be corked we all know what happens—the | these respective powders varies a little, and only a little, in 
bottle breaks inevitably. But again there is no projection | different countries; but in a general way it may be said 
of fragments. Similarly whatever fluid supply the case | that in all countries where gunpowder is manufactured the 
of experimental operation, we find that no projectile force | percentage composition of it is about the sume. The 
can be got out of it, and simply for the reason that fluids | following tables represent these three varieties of powder :— 








portance, and in its time did good service. At present 
this sort of force is too inconsiderable to merit aught but 
historical regard, and at any time it necessarily involved | 
the fundamental disadvantage of being incapable of great | 
mechanical elaboration. The unaided arm of man can 
throw a stone or launch a javelin; the aided arm and hand | 
of man can, using the sling, project a stone with violence 
proportionate to the aid. Similarly the aboriginal Austra- 
lian increases the force of javelin or spear flight by the 
device of a throwing stick. Here, however, the incre- 
mental resources end. By no possibility could direct 
muscular action have been utilised for those heavier 





are non-elastic. 

The only practicable source of projectile agency at all 
compatible with the needs and requisitions of modern | 
warfare is the elasticity of gaseous bodies, and of these | 
when springing into development. Projectile force can 
indeed be got out of a gaseous body not subject to this | 
limitation, and of which we see an example in the common 
air gun. This source of projectile agency, however, has 
only to be noticed and passed over so far as any practical 
use in warfare is contemplated. Not only is the air gun 
defective, considered as an arm of projection, in the cir- 
cumstance that its results are incomparable, never yielding 
a constant, but in the further particular that it ever in- 
volves a persistent strain upon the chamber or magazine 


| in which the condensed air is imprisoned. Thus it will be 


seen that instruments of the air gun type, which owe their 
projectile force to the imprisonment of a gas perpetually 
trying to escape, however interesting theoretically, as serv- 


Mining Powder. 
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ing to illustrate a principle, are of no real importance. 

By a process of gradual elimination, then, we come to 
conclude that not only are we restrained to fall back on 

ses as the only practically available source of projectile 
power, but upon the one case of gases in process of deve- 
lopment. Chemistry teems with instances of solids or 
fluids changing their form and springing into secondary 
conditions of existence, the materials of which occupy more 
space than the respective materials originally employed. 
Functionally regarded, it should seem that any of these 
instances might be rendered eligible as projectile forces; 
but subjecting these cases to a practical test, it is soon 
discovered that they fail, as to the intent, in one or more 
important particulars. Thus, then, it happens that after 
chemical science has thrown open its resources, after it has 
displayed the supposed merits of the fulminates of gold, 
silver, mercury, certain azotized oxides of the same—after it 
has shown us the more promising gun cotton, and even 
brought nitro-glycerine into practical utility as a blasting 


agent—after going beyond its own immediate sphere, it has | 
devised certain mechanical mixtures of explosive quality— | 


the modern artillerist and small arm utiliser is still driven 
to fall back on gunpowder. 


At this point it may be not undesirable to pass in review | 


the various qualities to be theoretically desiderated in any 

unpowder equivalent. 
bility of generating gaseous results only; (2), of generating 
the same tent limits of time; 
(3), inea: 
tion under slighter provocations than the special means of 
combustion designed; (4), unalterability under influences 
of time and storage; (5), immunity from the effects of 
climate. Such are the requisitions indicated by theory as 
desirable in the best projectile agent, and they are such as 
gunpowder affords in the highest degree. Reverting to the 


Se ae, within com 


requisitions seriatim. it will be found that gunpowder does , 
not comply with the first. The sole results of gunpowder | 
combustion are not only solid in part, but even must re- | 


main solid in part. No sort of chemical device or elabora- 
tion could ever succeed in forming out of the three mate- 
rials of gunpowder a compound material the results of 
whose combustion should be wholly gaseous. With as 
little hope of ultimate success would the chemist try to 
elaborate salt without saltness, sugar without sweetness, 
vinegar without sourness. One and all are fundamental. 
They belong to the case, and with the case must for ever 
remain associated. Non-acquaintance with this fact, or in- 
sufficient consideration devoted to it, have been produc- 
tive of great mistakes in the practical development of 
gunnery. 


Coming now to the consideration of what the necessary 


special solid residnal matters—fouling or ashes—generated | 


by inflamed gunpowder may be, they will be found to vary 


| according to the percentage composition of gunpowder. 


Most probably, too, each specific condition under which 
gunpowder may be inflamed determines to a certain extent 
the nature of the solid residual matters evolved by its ex- 
— This is a point that has not been sufficiently 

eeded by experimentalists, and one that merits extended 
investigation. The variations of condition above referred | 
to are more especially those of differing pressures. It does | 
not at all seem to follow that because one set of results | 
may have been proved in respect to a sample of gun-! 
powder ignited under one degree of pressure, hence iden- 


They are as follow :—(1), capa- | 


ility of spontaneous combustion, or of combus- | 


Fine Sporting Powder, 
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And the ratio of primitive volume of the powder to that of gases 
evolved at 30in. bar is o 08 of 3057 
| We come now to the investigations of Messrs. Bunsen and 
Schischkoff. These two chemists, placing no faith in the 
records of previously conducted experiments, conducted a 
series of observations on their own behalf. As a preli- 
minary, it -has to be remarked that relative to the state- 
ments of the preceding tables, L., I1., and III., care must be 
taken to distinguish the certain from the uncertain in what 
they represent :—(1), the statements, per cent., of the 
components of powder are certain; (2), the statements 
of the original atomic composition are in like manner cer- 
tain. As concerns the results of combustion, they are up to 
| a certain point hypothetical. Nevertheless, assuming them 
| to be wholly true, the ratio of volume of permanent gas 
has been calculated, as will not fail to be remarked under 
| the assumption that the gases are submitted to a mean 
| pressure of 30in. bar, and are at a temperature of 60 deg. 
| Fahrenheit. 
| Robins, pronouncing: in accordance with the mean of 
| several experiments (well imagined and well executed 
| experiments for‘the time when he lived, but still not deli- 
| cate enough for the occasion), stated that the permanent 
| gases resulting from the combustion of gunpowder occupied 
| when cold (he did not state the temperature) about 244 
| times the primitive bulk of powder operated upon. The 
| rude processes adopted by Robins are such that they must 
necessarily have yielded results below the truth. He col- 


- . oe ee 


| lected the gases of explosion over water; and as all gases 
| are more or less absorbable by water his deductions could 
| not have been correct. 


Reverting to Tables I., IL, 1IL., it 
will be seen that the amount of permanent gases always 
rises above 244, 

(To be continued.) 








Patent CAses.— It is stated that the ministry will take an 
early opportunity, on the meeting of Parliament, to obtain the 
consent of the Houses to the appointment of a special judge for 
deciding these cases, now a scandal to our administration of 
he law. 
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THE SMITHFIELD CLUB SHOW. 

Ir is the fashion in certain professional circles to regard the 
agricultural engineer with contempt—to think of him as bucolic 
in all his tastes, slow to receive impressions or to eliminate 
ideas from his heavy brain ; to consider him, in short, not as a 
member of a great professiunal body, but as something not 
-wholly a farmer nor yet quite a tradesman. Good enough in his 
way no doubt, yet still having a way not as the way of engineers. 
Quite intelligent enough to desl with country gentlemen and 
clowns, to hunt up orders at market dinners, and to feel himself 
highly honoured by winning a prize from some local agricultural 
society, the existence of which is scarcely known twenty miles 
from its own peculiar territories, but certainly not representing 
advanced practice in mechanical science either at home or abroad, 
and indeed not competent to fairly represent the practice of any 
science whatever. It is time, we think, that these and kindred 
erroneous opinions should be dismissed at once and for ever 
even by the few who continue to hold them. Whatever may 
have been the case once, agricultural engineers have long since 
succeeded in raising themselves and the branch of the profes- 
sion which they represent to a very excellent position; and it is 
impossible to enter the Smithfield Club Show at Islington, or 
indeed any other of our exhibitions of agricultural machinery, 
without feeling that in dealing with the works of the agricul- 
tural engineer we are dealing with that which displays much 
skilled and careful thought, and an enormous amount of practical 
engineering experience. Agricultural engineers have been held in 
contempt because the nature of the work which they perform, the 
character of the difficulties which they have to overcome, and the 
peculiarities of the operations which they are called on to pro- 





duce machines to execute, are not understood. To till a field by | 


steam power, to sow it with wheat by a machine drill, to reap 


that. wheat by machinery, and finally to thresh out the grain by | 


machinery, have been regarded as very simple matters. Surely, 


we have heard it urged, “to devise means for executing such | 


simple operations as turning over a sod, distributing a little corn, 
cutting down a standing crop, and beating the seed out of the 
ear, cannot demand any great practical skill or a very matured 
knowledge of the refinements of mechanical science.” Yet we 
have no hesitation in stating that more ingenuity has been dis- 
played in carrying out these very simple objects than in 
perhaps any other branch of the mechanical arts. A threshing 
machine is one of the most complex of mechanical combina- 


tions, depending for its efficiency on minute matters of propor- 


tion and adjustment which it requires years of experience to 
thoroughly comprehend. Reaping machinery proved for years 
the Pons asinorum of the inventor. We might extend the list 
of difficulties overcome were it necessary. The fact is that each 
branch of the profession has to deal with a different section of 
nature's laws. The civil engineer, who studies the strength of 
girders, the coefficients of friction in the slopes of embankments, 


or the strength of dams, deals with laws which are not more diffi- | 


cult to comprehend nor more important in themselves, than 


those which determine which way the blades of grass will fall | 
| an ingeniously constructed machine by which they are all cut 


when cut by the reciprocating knife of a mowing machine, or | 
The hoop is then 


settle what seeds shall float away before the blast of a win- | 


nowing fan, and what shall remain to 2nter the farmer's sacks. It is 
more than probable that as much thought has been expended by 


such men as the Howards on the production of a plough breast | 


with curves of least resistance, as has been devoted to the inves- 
tigation of the laws of the resistance of floating bodies. 
Scott Russell’s wave line is not so much unlike a good plough 
breast after all. We are even disposed to believe that the curves 
of the latter are the more elegant of the two. The history of 
the locomotive is hardly more interesting than that of the 
steam plough will prove whenever it is written. It will constitute 
one long record of trials and failures, and the display of mecha- 
nical genius of a very high order indeed. The more closely we 
investigate the character of the agricultural engineer's labours, 
and the narrative of his toilsome climb to his present position, 
the: more likely shall we be to regard that position as one of 
honour—-creditable in itself, and creditably won; and it may 
easily be demonstrated that this honour is not confined to 
England, for the agricultural engineer has maintained the posi- 
tion and status of Great Britain in matters concerning engineering, 
fully as much as his civil or mechanical brother. It is satisfac- 
tory, too, to find that the agricultural engineer is gradually en- 
forcing the respect of those not alone with whom he has imme- 
diately to do, but with the great body of which he is really a 
member by right of his intellect and his knowledge. The merits 
of any professional body taken as 1 whole will no doubt be 
judged by those of its representative men, and we shall not be 
accused of flattery when we assert that those men who repre- 


Mr. | 


sent the agricultural engineers of Great Britain have done fully | 


as much to clevate their particular art as the Stephensons or 
Brunels of a different section of the same great brotherhood. 
Agricultural engineers must not suppose, however, that because 
they have attained a fair position they have nothing more to do, 
nothing more to accomplish or to learn. A position built up on 
the reputation of a few thoroughly good men will hardly serve 
to materially promote the we'fare of a majority which is com- 
posed of men who are not good. 
sion, a8 in every other, individuals may be found who possess 
neither originality nor energy; and we greatly fear that these 
gentlemen find their way to our shows, especially that annually 
heldat Islington, with only too much regularity. We havehad year 
after year to complain of want of novelty in the machinery and 
implements exhibited ; and although the show which closes to- 
day at Islington manifests some slight improvement in this 
respect as compared with those of former winters, there is still 
something to be regretted in the fact that, with a few trifling 
exceptions, no really original application of mechanics to agricul- 
_ ture has been made during the year. As we cannot think that 
this arises principally from lack of inventive genius, but one 
way remains to account for the fact—the operations to be per- 
formed by machinery intended to aid the agriculturist, although 
in one sense extremely complex in their character, nevertheless 
possess an excessive sameness ; and thus it perhaps follows that 
a given type of machine being found to answer its purpose per- 
fectly, nothing can be gained by making a change. In the manu- 
facturing arts, on the contrary, the entire character of a 
process may change, and then an alteration becomes at once 
indispensable in the machinery by which it is effected. 
This hypothesis better than any other, we think, explains the 
fact that the portable engines and the thrashing machines, the 
chaff-cutters and the grinding mills, the turnip-slicers and the 
reaping machines, and the farm carts and hay-makers of 1866, 
are similar in almost every respect to those of 1865. But this 
explanation can only become perfectly satisfactory when it has 
been proved that the laws in question are thoroughly compre- 
hended, and that the very best possible means of dealing with 
them is understood and practised, and to assume that this is the 


In this branch of the profes- | ; 
' implements, especially if these present any points of novelty. 


case would be to assume too much. There were no doubt 
certain exceptional novelties exhibited, and these we have care- 
fully picked out, and in many cases illustrated for the benefit of 
our readers ; but, taken as a whole, the display was deficient 
in interest, and to that cause we must beg our readers to attri- 
bute anything of a monotonous character which the following 
reports of the engines and implements may display. 


THE ENGINES. 


The portable engines exhibited present few or no points worth 
particular mention which have not been already discussed in our 
former reports. Of self-propeller and traction engines there were, 
perhaps, a greater number than usual, although Messrs. Aveling 
and Porter, who applied for space too late, were conspicuous by 
their absence. The first engines of the kind claiming our atten- 
tion were two exhibited by Messrs. Clayton and Shuttleworth, 
of Lincoln. In former years we have had occasion to take ex- 
ception to the design of the traction engines exhibited by this 
firm. It is always unpleasant to point out defects, and we find 
some pleasure now in stating that considerable improvements 
have been effected in this matter of late. These refer princi- 
pally to apparently small matters in detail; but it is in detail 
that the talent of the engineer is most conspicuously displayed. 
The engines in question are very similar in appearance, the only 
marked difference being that one of 10-horse power has double 
cylinders, the other of 8-horse power has but one. Like our- 
selves, Messrs. Clayton and Shuttleworth are firm believers in 
double cylinders for traction engines, and the single cylinder has 
only been adopted by them in deference to the wishes of those 
who hold different opinions. We have had practical experience 
with both double and single cylinder engines, and we believe 
that it will be found, in the long run, that the machinery may be 
made lighter, and that the expense of repairs will be reduced by 
adopting the double arrangement, inasmuch as at starting the 
gearing is spared from jerks and the communication of power 
is more regular, while the weight of the fly-wheel may be greatly 
reduced as compared with the single arrangement—a matter of 
some importance. In the engines exhibited, the cylinders are 
placed forward, the crank shaft being fitted over the fire-box. 
Motion is communicated to the road wheels by cogged wheels, 
the well-known and excessively elegant “ Jack-in-the-box ” gear 
being employed to permit these wheels to revolve at different 
speeds when passing round curves. As we hope to illustrate this 
engine in a short time, we shall not now describe it at length. 





One important innovation, however, we cannot pass over with- | 
out notice—the road wheels are now made of wrought instead of | 


cast iron; the tires consist of a broad hoop, within which 
two angle iron rings are rivetted at such a distance apart that, 
including the breadth of the rings, the width of the tire is 
divided into four equal parts. The spokes are of wrought iron, 
oval in section, cast into the boss—which is of cast iron— 
and then bent so as to cross each other; the outer spokes 
in the boss going to the inner angle iron of the tire, and 
vice versa. The spokes have T heads, which are rivetted to 
the angle iron. As hitherto made, the strains in such wheels 
have been thrown altogether on the rivets, which is highly objec- 
tionable. As constructed by Messrs. Clayton and Shuttleworth 
however, the spokes when fixed in the boss are put into a kind of 





Messrs. Fowler and Co. have recently brought o i 
furrow plough, and one to turn eight Save at ~ is pai. 
of construction. These ploughs have been introduced purposely 
to meet the wants of cultivators of light land, on which steam 
cannot be used to such advantage as on heavy soils, Norfolk 
is an excellent county to test the value of these man furrow 
ploughs, and during the past two or three months one “double 
engine set,” from the Leeds firm, has been making excellent 
work upon the farms of Mr. Clare Sewell Read, M.P., Mr. John 
Hudson, of Castle Acre, and several other large occupiers. On 
one farm, of sandy loam soil, 200 acres were ploughed 4 to 5 
inches deep, in 120 hours of actual work, or 143 hours, inclusive 
of time occupied in removals, labourers’ meal-times, delays from 
breakage, confined we believe to the shares of the ploughs, and 
waiting for coal and water ; this is at the rate of 16 or 17 acres 
per day of 12 hours each—the rate of performance when in 
actual work being no less than 20 acres, in a day of 12 hours, 
On another light-land farm the apparatus smashed up with the 
cultivator, at eight inches depth, 20 acres in eight hours, or at 
the rate of 30 acres per day of 12 hours. On Mr. Hudson's 
medium and heavier soil, 30 acres were ploughed six inches deep, 
and 40 acres were cultivated nine inches deep, within the space 
of four and a half days in November. The full power of the 
engines can be employed to advantage on these wide implements, 
and in introducing them Messrs. Fowler and Co. have done 
much to promote the general utility of steam cultivation. The 
firm now employ about 500 men in the manufacture of ploughing 
engines, and at least as many in their locomotive works, which 
prosper as they deserve. 

Mr. Burrell, of Thetford, exhibits a neatly arranged traction 
engine, which for aught we can see to the contrary is the iden- 
tical engine exhibited last year, and fully described in our report 
at the time. The road wheels are of wrought iron, and two 
chains are employed to drive them. This is surely a mistake, 
as the chains cannot by any possibility work equally. They also 
appear to us to be far too light. The steering gear is very good, 
an are being used to maintain the leverage of the steering chains 
the same, in any position of the fore carriage. The workmanship, 
too, is very fair, and the arrangement of the fittings good. 
Sliding fire-doors are used—an invaluable arrangement for the 
contracted foot-plates of traction engines. This brings our list 
of self-propelling engines to a close. 

In the next stand to Mr. Burrell, Messrs. Tuxford exhibit one 
of their well-known vertical cylinder engines. We believe a good 
many of these engines are still at work, and are found economical 
in fuel. We do not like the arrangement, however, as it renders the 
front end of the boiler practically inaccessible. Messrs. Tuxford’s 


‘ horizontal cylinder engines are far more to our taste. They are ex- 


lathe, and their ends are submitted successively to the action of | 


to the proper length and to the right curve. 
shrunk on over the spokes, and the strain is exerted not on the 
rivets but on the T heads, which bear with mathematical preci- 
sion on the inside of the tire. The formation of the wheel 
doubtless imparts some elasticity, and springs are, therefore, the 
less necessary. We need hardly add that the workmanship of 
these, and that of several portable engines exhibited by this 
firm, is exquisite. From the peculiar facilities, in the shape of 
machine tools, which the firm possess for turning out first- 


class work, they have earned a reputation equal to that of the 


first locomotive shops in the kingdom, 
10-horse fixed engine both the workmanship and design of which 
left nothing to be desired. 
colour is the favourite hue with the firm; nothing can be in worse 
taste than decking out an engine with all the tints of the rain- 
bow. Lead colour, however, though in the right place at a show, is 
not so good for service asa dark green, or possibly the red-brown 
adopted by Mr. Beattie for the South-Western Railway locomo- 
tives. Messrs. Clayton and Shuttleworth have one of the largest 
stands in the hall, and exhibited one of their well-known thrash- 


ing machines and a miscellaneous collection of excellent imple- | 
| objection is groundless, and founded solely upon a want of com- 


ments. ae 
Messrs. James and Frederick Howard, of Bedford, exhibit 


one of their transverse boiler steam ploughing engines of 14-horse 
power. As we have been courteously promised drawings of 
this engine for i!lustration we shall, for the present refer such of 
our readers as feel interested in the matter to THE ENGINEER 


for December 9th, 1864, where they will find a minute descrip- | 
cylinder, but between that of the jacket and the internal surface 


tion of the first one made. These engines, singular as they 
appear in design, are rapidly making their way into favour. 
Although but a short time before the public nine of them have 
already been sold. It is fair evidence that they are taken upon 
their merits that all the nine have been sent to Hertford and 
Shropshire. Had the first one failed to give satisfaction it is 


| not likely that others would have been ordered in the same 





districts, as farmers closely watch the results obtained by their 
neighbours from the employment of particular machines or 


Messrs. Howard have recently introduced a new system of 
ploughing, by which nearly double work can be got out of the 
same engines and sets of tackle, two implements being used 
instead of one. It would not be very easy to make this system 
clear without drawings, which, through the courtesy of the firm, 
we are enabled to give on another page. 

Messrs. John Fowler and Co., of Leeds, exhibit a 14-horse 
steam ploughing engine, self-propelling, and fitted with the elip 
drum. We have already described this engine so often that our 
readers must be familiar with its characteristics. The cylinder, 
half buried within a steam dome—with which it is cast in one 
piece—is placed forward, the crank shaft being nearly over the 
fire-box. This is convenient enough for the propelling gear, 
which consists of cog-wheels; but the clip drum is placed under 
the middle of the boiler, and a lay shaft is accordingly required 
to lead the power back to it from the crank shaft. It would 
seem that the proper place for the crank shaft, therefore, would 
be immediately over the drum, so that the lay shaft would be 
saved, while the road wheels could be driven better by a chain 
than a train of wheels. It is to be presumed, however, that the 
makers know pretty well what they are about, and it is certain 
that breakages are practically unknown with Fowler’s engines 
and tackle. The engine exhibited has an improved fore carriage, 
which is exceedingly neat, a casting taking the place of the 
wrought iron “spoon” at one time in favour. The steerage is 
effected from the foot-plate. Fittings for a pair of shafts for a 
hose being also provided, the clip sheave of the churn is brought 
up closer to the barrel than usual—an improvement of some value, 
as the strain on the boiler is thereby reduced. 


They also exhibited a | 


We were glad to see that a neat lead | 


ceedingly economical in fuel, and are very well got up. They also 
exhibit alittle one-horse portable, which resembles a toy more than 
a power-producing machinery. We wonder for what they are 
used. We wish we could induce the firm to adopt a different 
style of pointing and adorning their engines. The smuke-box of 
the vertical engine, when the doors are closed, bears a strong 
resemblance to the japanned tin cases in which grocers keep tea. 
The polish and glaze is unapproached by other makers. 

Messrs. Tasker and Sons exhibit a four-horse portable engine 
requiring no particular comment. It was fitted with a set of 
Lake’s tube valves fully described in another page. The arrange- 
ment of the frame carrying the valves is slightly different from 
that adopted by Messrs. Robey, and not so good. 

Messrs. Hornsby exhibit one of their celebrated—if we may 
be allowed the term—portable engines of 8-horse power; the cylin- 
der is immersed in a rectangular steam dome with semicircular top, 
which is a vertical prolongation of the outer fire-box shell. The 
guides are placed over and under the piston rod; they are round 
bars, and the guide block is fitted with adjustable bearing faces, 
which we think are unnecessary, and out of place in the hands 
of a farm labourer ; and this expression of opinion applies not 
alone to those guides but to all similar arrangements exhibited 
The crank shaft pedestals are of handsome design—two short 
pillars, standing on a base and united by a species of architrave, 
carrying the plumber blocks. But the base of attachment to the 


| boiler is too small, and the tension rod by which the pedestals 


_ is doing work, or dynamic steam as it has been termed. 





are united with the cylinder, although representing a happy 
idea, are calculated, we think, to do more harm than good, as 
if long enough when the boiler is cold, they must be too short, 
by about an eighth of an inch, when itis hot. We have heard 
it objected to the steam jacketting arrangement that the surface 
exposed being larger than that of the cylinder, the condensation 
must be actually increased. We need hardly say that this 


prehension of the real object to be attained in keeping a cylinder 
hot. The great point is to prevent condensation in steam which 
The 
loss which follows from the condensation of static steam is of 
much less importance. The true comparison to be drawn is not 
between the surface of the steam chest or jacket and that of the 


of the cylinder piston, &c., multiplied by the number of strokes 
in a given time. Thus, supposing the surface of the jacket to 
be Sft. and that of the cylinder to be say 2ft., and the speed 75 
revolutions or 150 strokes per minute, then the relative loss by 
condensation per minute would be not as four to one against 
the jacket, but as about 300 to 8 against the cylinder. There is 
nothing, moreover, to prevent the jacket from being clothed, 
and we are somewhat surprised that Messrs. Hornsby have not 
adopted this further improvement in engines which already rank 
with the most economical portable engines made. Is it that the 
further saving in fuel to be effected is really not worth the cost 
and trouble ? 

Messrs. Garratt and Messrs. Haslam and Stevens showed 
portable engines of good design and excellent workmanship, pre- 
senting no novelties deserving further attention at our hand. 

Messrs. Robey and Co. exhibit a 12-horse Portable Steam 
Engine and two vertical engines on water tank foundation plates. 
The engines are exceedingly well got up, and Messrs. Robey 
have, we are happy to say, in courteous deference to an opinion 
expressed in our last report, exhibited these engines without 
lagging, so that we have really had a fair opportunity of ex- 
amining the workmanship of both engine and boiler. It is 
exceedingly good—to such a verdict it is unnecessary to add 
another word. We trust that next year the great majority of 
manufacturers will follow Messrs. Robey’s excellent example. 
The honest manufacturer will only add new laurels to his fame, 
while the dishonest maker will find that shows are not exactly 
the places at which he wins most distinction. No doubt the 
step taken by Messrs. Robey is a bold one, as farmers are still 
attracted by paint and varnish, and they deserve the more credit 
in consequence. The portable engine is fitted with Lake’s 
apparatus, fully described and illustrated in another page. The 
vertical engines are of neat design, and we understand enjoy 
much favour in the colonies for driving sugar mills, &. They 
also were unlagged so that the purchaser knew exactly for what 
he paid his money. 

Messrs. 


and Co., Britannia Works, Gainsberough, 
exhibit one of the best portable engiges in 


the entire. show. 
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‘The design and porportions adopted are excellent, and steel is | 
freely used instead of wrought iron, in the slide bars—which are | 
oo steah-anaicahalls &c. The oil boxes are forged on to the 
connecting rod and slides; the safety valve is fitted on the same 


casting as that which forms part of the slide valve chest; and the 
stop valve is within the valve chest although the 


regulator retains its normal position on the back end of the 
outer fire-box, a simple crank and link putting the stop valve— 
which is a plain slide—in motion. The engine is provided with 
a feed-water heater, which we illustrate in another page. The 
workmanship is admirable throughout, and the engine can be 
reversed by merely stopping it and turning the fly-wheel by 
hand once round in the direction in which it is intended to run. 
The action involved in reversing will be easily understood when 
we state that the eccentrics are loose on the shaft and are driven 
by snugs; an arrangement which is found to be very convenient, 
and to work well in practice. Although diverging from the 
subject in hand, wemay state that Messrs. Marshall also exhibited 
a very simple and well made saw bench, every atom of which 
is of iron, specially designed to be used in conjunction with a 
portable engine in the colonies and elsewhere, where large 
quantities of rough timber require to be cut up for fencing 
purposes, &c. The saw is driven direct from the fly-wheel of the 
engine by a strap, and the entire apparatus can be set down 
any place where the ground is hard and set to work immediately. 

Messrs. Ransome and Sims exhibit a very good port- 
able engine, disfigured, however, with paint and varnish 
of nearly every colour in the rainbow. It was fitted with 
a vertical spring governor, the balls being very small indeed. 
We believe that such governors might be adopted in all portable 
engines with great advantage, as the heavy balls now in use 
knock about fearfully when the engine is being moved from 
place to place. 

Messrs. Alchin and Son showed a carefully-got-up 8-horse 
power portable, with a mild steel boiler. This engine is mounted 
at the fire-box end on good springs- We wish other makers 
would follow Messrs. Alchin’s example in this respect. 

The Reading Ironworks exhibited a couple of good portable 
engines, and one of Lenoir’s well-known gas engines. None of 
them call for particular remark, and the last sentence will equally 
apply to the engine exhibited by Messrs. Berrows and Car- 
michael, which was well made and neatly got up. 

Messrs. Ashby and Jeffrey, of Stamford, exhibit one of 
those useful little 8-horse portables, for the manufacture of 
which they have become celebrated. They have flue-and-tube 
boilers, are well made, and sold for a very muderate price. They 
are admirably adapted to the wants of small occupiers, and, 
though not very handsome to look at, we believe they are found 
very good ones to go. 

Mr. Kinsey, of the Robin Hood works, Nottingham, exhi- 
bit one of his small stationary horizontal engines, of which we 
expressed a favourable opinion in a former report. We have 
not yet found cause to alter that opinion, and we continue to 
regard the design of Mr. Kinsey’s horizontal engines as being 
thoroughly good. He also exhibited an engine of 12-horse 
power of the same pattern. These engines are increasing in 
favour, as they deserve, and we understand that Mr. Kinsey is 
putting down machinery for their manufacture, on an extensive 
scale, which will leave nothing in the way of workmanship to 
be desired. Mr. Kinsey must learn, however, if his engines are 
to retain their character for comeliness to adopt connecting 
rods which are either round or flat. That fitted to the 12- 
horse engine exhibited is both, and is consequently about the 





ugliest thing of the kind we ever saw. This is a small matter 
easily set right, and the rod in question appears to have been 
got up ina hurry, probably, to get the engine ready in time for 
exhibition. 

We believe that we have now noticed every engine in the | 
Islington Agricultural Hall which specially claimed our attention 
in any way. But we do not wish it to be understood that we | 
have mentioned all the engines exhibited. It would serve no ; 
purpose to collect a string of names, which would not be better | 
served by a catalogue. Our business is not to report the number 
of engines exhibited, or to mention every exhibitor individually, | 
but to seek for and describe those novelties or improvements 
which are of interest. Some makers—as for example, Messrs. 
Clayton and Co., or Messrs, Ransome and Sims, have 
already made their names famous in connection with 
the portable engine. To state that they “exhibited a very | 
excellent engine of the ordinary kind manufactured by | 
the firm” would be to say all that can well be said, | 
and when said it would possess no interest and serve no purpose. | 
The case is different, however, with less-known firms, whose pro- 
gress we like to record and possibly to aid now and then by a | 
hint. Each year after the publication of our report we receive a | 
few letters to call attention to the fact that some one’s name has 
been omitted. Asa rule, these letters do not come from exhi- | 
bitors, but from some of their clients, and we have not the | 
slightest doubt that they are written in perfect good faith and 
without the knowledge of those whose names the writers re- 
proach us for overlooking. The word of explanation which we 
have just offered will, we hope, suffice to convince our friends 
that their names are fully as often passed over in silence simply 
because their work is thoroughly excellent, and, therefore, 
thoroughly well-known and appreciated, as because it merits no 
particular comment. We owe a duty to our readers which takes 
precedence of all exhibitors’ claims, and that is best performed by 
selecting for them only those features which are most novel or 
display most thought, and, are, therefore, in either or both cases 
most interesting. Taken as a whole, the display of steam 
engines was highly satisfactory, and there is little doubt that 
English agricultural engineers continue in this respect to main- 
tain the first-rate position which they long since made for them- 
selves. 

We must add, however, that a few of the engines exhibited 
reflected no credit whatever on their makers. They were appa- 
rently got up to sell, and even this object was imperfectly carried 
out, the workmanship being nearly as bad as possible. There is, 
perhaps, a demand for cheap engines; but we would wish to point 
out to both maker and purchaser that a low priced engine is not 
necessarily cheap. The engines to which we refer in particular, 
have apparently been made by men possessing no pretensions to 
a knowledge of the correct principles of steam engine construc- 
tion, and it is doubtful whether they or their customers will in 
the long run most regret that they ever undertook this par- 
ticular branch of manufacture. Taken as a whole, Smithfield 
Show was remarkably free from those abortions, the makers of 
which appears, judging from provincial shows, to be pretty well 
scattered over the kingdom. The two or three which we dis- 
covered only served as foils to bring out the excellence of the great 
masg of the engines exhibited, and so far and no farther they 


served a good purpose. l 


THE IMPLEMENTS. 
Ir would be impossible for the cleverest agricultural mechani- 
cian to detect many novelties in this department of the exhibi- 


| gether with an 





tion. We think we shall strain a point in asserting that there 


are so many as a dozen specimens of which it might be trul 
stated that they had not put in a previous appearance in the hall. 
Commencing with the “down-stairs department,” we find our- 
selves opposite the stand of Messrs. Ruston and Proctor, who 
exhibit nearly the same things—all good—as last year; they show 
one of their patent combined finishing threshing machines, but 
have discarded the centrifugal pump which formed a prominent 
feature in their stand last year. In addition to their well-kuown 
corn-dressing machines, threshing machines, and others of a 
similar nature, Messrs. Wallis, Haslam, and Stevens exhibit 
their improved winnowing machine and blower combined. A 
large number of these have been sent abroad, furnished with a 
pulley on the handle spindle, which allows of their being driven 
by astrap connected with the spindle of a horse-power thrashing 
machine, so that the double operation of ing and winnow- 
ing can be carried on simultaneously with a great saving of time 
and labour. Two specimens of vertical drilling machines, rolling 
and suspended sack-holders, and two sizes of their patent 
spherical bearings, complete their contribution to this depart- 
ment. Messrs. Richard Garrett and Sons, of Suffolk, are 
not behindhand with respect to drills, both for corn 
seed, and manure; they have also on view one of Chambers’ 
patent manure distributors, and a patent lever horse hoe, which 
is well adapted for general purposes, and would be found very 
useful in cases where especial descriptions could not be rendered 
available. No less than fifteen prize machines are shown at the 
stand of Richard Hornsby and Sons, Grantham, including drills, 
threshing machines, reapers, grass mowers, ploughs, and root 
pulpers. They also exhibit, for_the first time, a new patent 
governor self-raker reaper, and a new patent grass mower. The 
former is so named from its motion being analagous to that of 
the ordinary governor of a steam engine. The dip is given to 
the rakes by bending the shaft or upright upon which they re- 
volve, and in consequence of this arrangement the teeth of the 
rakes are always retained in every point of their revolution in a 
vertical plane, which greatly facilitates their clearing. and pre- 
vents them from getting clogged. The connection of the arms of 
the rakes to the branches attached to the upright shaft is accom- 
plished by means of their patent concave hollow joints, which is 
a great improvement upon the usual plan of simply bolting them 
through and through. Another advantage is gained by placing 
the centre of the rake more in advance than was formerly the 
practice, and the pitch of the arms can be altered with great 
facility. Their new patent monitor mower has a special ar- 
rangement for regulating the speed, and is also well adapted for 
cutting grass on very sidelong ground. The patentee assured us 
that he had cut the side of a mound with it with great ease. It 
is very free in its motion and working parts, and all the bolts 
are fitted with peculiar nuts, having the upper edge serrated; 
through a hole in the bolt a small cottar is driven, and thus all 
the connections are free from jar or motion. When the bolt re- 
quires screwing up, all that is necessary to be done is to shift 
the cottar into the next hollow or tooth of the bolt, and the 
joint is at once tightened up. 

Messrs. Tasker and Sons show an improved winnowing ma- 
chine and a couple of threshing machines, but no mowers or 
harrows, as in last year. We perceive that Messrs. Tuxford and 
Sons, Boston, owing to want of space, have not brought out 
the two threshing, shaking, and finishing machines entered in 
the catalogue; and the ‘patent straw stacker and the improved 
circular saw table were also absent, from the same cause. The 
two former machines, both large and small, have had some recent 
improvements effected in their construction, relating more 
especially to the shaking apparatus, and had they been on the 
ground we should have gone a little more into their mechanical 
details. One of the well-known ploughs and cultivators of 
Messrs. Fowler and Co. is displayed, but they are similar in 
construction to those that have been previously described 
in our columns; the same description of implement, to- 
improved horse-rake, are also shown by 
William Ball and Son, of Northamptonshire. Messrs. Clayton, 
Shuttleworth and Co., Lincoln, exhibited their threshing and 
finishing machine ; a Hayes and Campain’s straw elevator, the 
same we noticed last year; three saw benches, and a liquid 
manure pump. In ploughs, harrows, and haymakers, Messrs. 
James and Frederick Howard, of Bedford, sustain the reputation 
they have acquired on many a well-fought field. Amongst 
numerous articles they have on view their new patent horse- 
rake with steel teeth, their improved iron plough sledge, and new 
patent self-acting sheaf delivery reaper. In order to ensure 
perfect accuracy in the fitting of the various parts, the firm have 
their own patent machines for the production of their plough 
castings. We noticed a new turnip harrow, remarkably 
cheap, and light and handy in make. Messrs, Holmes and 
Sons, of Norwich, had their usual number of drills, threshing 
and dressing machines before the public; but we missed their 
prize revolving harrow; they also exhibited a barley humeller 
and a prize manure distributor. Messrs. Holmes’ drills will use 
any kind of manure, and are not confined to one or two particular 
descriptions, as some of these implements are. The Beverley Iron 
and Wagon Company, Yorkshire, are large exhibitors. They have a 
variety of carts and wagons adapted for farm purposes, a prize bone 
mill, and a clod-crusher with self-cleaning action. This is the 
first stand where we meet with any endeavour to provide for an 
improved, system of farm locomotion. The company show a 
portable farm railway and end and side-tipping trucks to work it 
with. Weshould be glad to see this method of carriage adopted 
on farms, as it would not only save an immensity of horse 
labour, but considerably conduce to the cleanliness and comfort 
of farm lands and approaches, especially during wet seasons. 
Messrs, Ransomes and Sims, Ipswich, made no addition to their 
stand of last year, which included corn screens, ploughs, chaff- 
eutters, oat mills, and root-pulpers. The latter are Biddell’s 
patent, and have an arrangement for adjusting the knives or 
cutters. They have, however, perfected a patent plough adapted 
for hill-side ploughing, which was exhibited last year, but in a 
comparatively imperfect condition. The peculiar advantage of 
this plough consists in the facility with which the breast can be 
shifted from one side of the plough to the other, and thus 
enable all the furrows to be laid in one direction. A consider- 
able number of these ploughs are in use in Wales, Devonshire, 
and other hilly localities 

With the exception of Rumbelow’s “ perfect pig trough,” now 
exhibited by Messrs. Woods and Cocksedge, of Stowmarket, for 
the first time, their stand presents nothing new. There are three 
specimens of trough exhibited ; they are of cast iron, and con- 
structed in divisions, so as to separate the animals feeding. 
Messrs. E, R. and J. Turner, of Ipswich, have a large variety of 
crushing mills on the ground; three oil cake breakers, chaff- 
cutters, and grinding mills. We also noticed an American grit 
mill, on Felton’s principle, and a circular saw bench. The 
gear-work for one horse with intermediate motion was not at 
hand, and it may be briefly remarked that as a rule there is a 
great deal more in the catalogue than on the ground. In the 
space allotted to Messrs. Ashby and Jeffery we noticed our 
former acquaintances, the patent steel crank shields, their 
superior rotating harrows, and their usual assortment of chaff- 








cutters, hay-makers, oat mills, pulpers, and breakers. One of 
Spencer’s patent clod cr was on view on their ground. 
The new chaff-cutter just brought out by this firm is one of the 
simplest and most compact that has fallen under our observation. 
It has several advantages peculiar to itself. The head is not 
made in one casting, as is usual, but in several pieces, so that, 
should an accident occur to any particular one, a duplicate can 
be at once obtained without the expense of purchasing a new 
head. The frame and legs are of wrought iron, thus rendering 
it more secure against fracture. It cuts two lengths, and the 
lengths are altered by simply removing the lid of the box, 
disengaging a catch, and shifting a cog wheel in and out of gear 
with one or other of two wheels, Not the least recom- 
mendation in its favour is that all the mechanism and wheelwork 
is completely boxed up out of sight and. the way of injury. 
Two larger sizes, one for horse and the other for steam 
power, are in course of manufacture, and will shortly be ready. 
The Reading Ironworks were again strong in chaff-cutters, and 
had on view a neat specimen of the Lenoir gas engine of one 
horse-power, of which they are the sole manufacturers. Mar- 
shall, Son, and Co. exhibit but one of their circular saw benches, 
although three are entered, and none of their threshing machines 
are shown this year. The stand of William Crosskill and Sons, 
Beverley, presents nothing fresh, and is in a great measure a 
repetition of that of the Beverley Ironworks, so we need not 
dwell upon it. < 

Extending our inspection upstairs, the implements and articles 
exhibited assume a more general character, and are by no means 
confined to the usual acceptation of the term agricultural. Thua, 
the visitor in search of dairy utensils will find an abundant 
variety at the stand of William Alway, London; and the Atmo- 
spheric Churn Company have on view churns from one to 
fourteen gallons. The specimens of seeds and roots shown at 
numerous other stands are worth the attention of those 
interested in them. Water and manure carts, cattle and pig 
troughs, are displayed to full advantage, both respecting nuinber 
and quality, at the stands of Messrs. Edward Headley and Son, 
Cambridge, and Mr. Alfred C. Pierce, Hammersmith. The 
latter exhibitor has a variety of galvanised iron farm-yard 
utensils on view. Penney and Co., of Lincoln, show their patent 
adjustable corn separator, suitable for any kind of grain, and 
their patent screens which have appeared previously in the same 
place. Francis Morton and Co., well-known in the railway 
fencing line, have some neat little models of their method of 
roofing various structures, from a barn to a church; their fencing 
is well adapted for park enclosures. Two models of gal- 
vanised iron buildings are also shown by Croggon and Co., 
London. The Gutta Percha Company have applied that ma- 
terial in an infinity of ways. We noticed a couple of stable 
buckets and a large carboy for holding liquid manure, and 
some cider measures and funnels. This material has by no 
means made that advancement, with respect to general ‘utility, 
which was predicted for it when it first came out, and it has 
altogether failed to supersede leather as was anticipated. The 
Jebb patent tubular churn turns up once more at the stand of 
S. Salkeld and Co., London, together with an American grist 
mill and washing and mangling machine. The stand of S. Owens 
and Co. is entirely devoted to small pumps, rams, and fire 
engines. Among the latter must be included a novelty, viz., 
the Cassiobury fire extinguisher? It was designed for the Earl 
of Essex, who attributes the preservation of his mansion 
Cassiobury to the efficiency of this little . machine 
upon the occasion of a fire breaking out in it in last 
July. Its principal advantage is that it can be made 
instantly available for duty, provided it is kept charged; 
it can be worked with the greatest facility by any 
servant maid, and can throw a jet of water upwards of 40ft. in 
height, and is far superior to the ordinary gardenengine. It has 
already been much patronised by the nobility and proprietors of 
large establishments, and will, in all probability, come into very 
extensive use. The St. Pancras Ironwork Company had a large 
assortment of iron stable fittings and field gates, and we should 
rejoice to see the former more extensively employed than they 
are at present, for the majority of stables are a disgrace to the 
proprietors. Their loose box-doors are all fitted with a patent 
catch, of which the peculiar feature consists in its being im- 
possible to project from the edge of the door when open, and, 
consequently, however careless a groom may be, there can never 
be a projecting tongue to tear or injure a horse, as frequently 
happens in the eagerness of young horses to enter their stables. 
It might be called a mortise catch, as no part of it ever projects 
beyond the surface of the door in the shape of a handle of any 
kind. The improved iron piggery was exhibited at the Horse 
Show, and is fitted with what is known as Professor Varnell's 
revolving trough, of which the company have become the sole 
patentees ; the object of the trough is to permit of the pigs 
being fed either inside or outside the piggery, as may be con- 
venient ; a push of the hand one way or the other being all that 
is necessary to effect the change. Messrs. Hancock show their 
machines for purifying butter, but we failed to detect -_ 
difference in them from those of last year. A host of miscel- 
laneous articles in the stable line, comprising stable tools, 
corn bins, racks and mangers, and nearly every known appliance 
employed in the care and management of horses, are dis- 
played by J. and A. Deane, and also by Messrs. Cottam 
and Co. Messrs. Cottam and Co, also exhibited in the same 
line. The Messrs. Nalder have again brought their corn-screens 
into notice, but we did not remark anything new calling for 
particular description. James Coultas, of Grantham, exhibits 
for the first time some improvenents in his prize drills. One of 
the most valuable consists in so arranging the coulters as t> admit 
larger clods of earth to pass between without confusing the tines, 
by which means greater accuracy in sowing may be insured, An 
improved double-actioned lever has been also added, and the 
accurate delivery of the manure is regulated by the aid of two 
patent stirrers, one rotary and one adjusted by leverage within 
reach of the man working the drill, so that if the manure be damp 
and likely to stick in the box, it may be easily brought down to 
the proper channels of delivery. Some improvements in matters 
of detail have been introduced this year by Messrs. J. B. Brown 
and Co., in their highly-patronised patent lawn-mowers, chiefly 
with a view to strengthen the implement, and render it less 
liable to get out of order in unskilful hands. The catches of 
the drums or driving rollers have been simplified and rendered 
more accurate in working. The contributions of our Transat- 
lantic friends to the implement department are pretty fairly 
shown on the stand of John G. Rollins, and include a new Ame- 
rican roller cotton gin and Catsorn’s patent broad-cast seed- 
sower. Mr. Wood exhibits again his well-known reapers, to- 
gether with his prize grass-mower. Weston’s patent differential 
pulleys again form a prominent feature on the stand of S. and E. 
Ransome and Co. A variety of engine-fittings are on view, and 
one cannot well help noticing the “ suspended fleeces,” displayed 
in order to vouch for the improvement effected in the wool by 
the application of Fory’s preparations.. 


(For continuation, see page 462.) 
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IN our report of the Smithfield Club Show allusion is made 
to a new system of steam cultivation recently introduced by 
Messrs. Howard, of Bedford, and patented by Mr. James Howard 
and Mr. E. T. Bousfield. Its pecularities will be readily compre- 
hended by the aid of the accompanying engraving. Messrs. 
Howard, although we believe they regard the roundabout system 
as being upon the whole the best, have, in deference to the opinion 
of many of their clients, for a long time employed a system, 
according to which two engines-are employed, one standing on 
each headland and alternately paying out the hauling rope and 
winding it in, the implement thus travelling backwards and fer- 
wards between the engines and across or from end to end of the 


field. This arrangement is very simple and convenient, but as no | 


wer is required to pay out the rope, the drum on the engine not 
ate is thrown out of gear and the engine remains at rest. 
When the ground is short this entails little inconvenience, as pres- 
sure accumulates in the boiler to be subsequently worked up. 
When the ground is long, however, the case is altered—-pressure 
accumulates, steam blows off, and fuel is wasted. To obviate 
these defects Messrs. Howard employ, under the new system, 
two implements, Which are drawn backwards and forwards to and 
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‘Tue apparatus pry in the annexed illustration is just one 
of those things which set the éngineer and the physicist at fault 
for a time,"the’ results produced by its use not only apparently 
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from a given line, separating the field into two parts. If one part | 
of the field is stiffer than the other, the line of demarcation may be | 
placed near to the stiffest section, and the work equalised by alter- 
ing the relative speeds of the implements, the speed of the engines 
remaining identical. 3 

In the engraving we have shown the implements coupled 
up and in action. A, A, are the two engines constructed 
on the tranverse boiler plan. Each is fitted with two 
winding drums, B!, B*, B*, Bt, by the rotation of which 
the ropes are hauled in and payed out; C is the hauling rope 
to the implement D, and E the rope to F. The implements 
are simultaneously hauled either toward or from the datum line, 
each engine operating alternately on D and F; as each bout 
is completed ‘the engines are advanced along the headland ina 
way well understood, the drums B' and B* hauling in, while B* 
and B‘ pay out, and vice versd. Thus the two engines act toge- 
ther, but each operates on the implements B and F alternately, 
confining the operation of each to its own ground on one side or 
the other of the median line, while the progression of the engines 
along the headlands will be in advance equal to the breadth of one 
bout, and the operation of getting the implements into new 
ground is as easy as under ordinary arrangements. 








The great advantage of the new system lies in the fact that 
twice as much work may be accomplished in a given time as 
under the old system. The engines are constantly instead 
of alternately at work. The additional outlay required 
amounts to the price of the second implement, and an in- 
crease in the quantity of coal and water used. The entire 
consumption, however, is not quite doubled, although the 
work done is, because the engines are worked more economically, 
and there is no waste from blowing off, &c. The temperature in 
the fire-boxes, too, is more regular, and thus wear and tear is 
diminished. There is no additional cost incurred for engine men, 
and the saving is represented, first, by the fact that double work 
may be done in a given time, a matter of the utmost importance 
in most English seasons, and secondly, by the saving in interest on 
the capital invested. Altogether we are disposed to regard this as 
one of the most important improvements introduced for many years 
inthe steam plough. Itis but right toadd thatseveralattempts have 
been previously made to werk two engines in combination, as, for 
example, by Messrs. Hall and Osborne. The systems adopted by 
those gentlemen, however, differ materially from one another, and 
from that which we have just described, and do not appear to- 
have met with much success, 
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bearing no relation whatever to the cause, but being in many points 





directly opposite to those which we should naturally expect to 
follow. Jt constituted one of the few novelties exhibited at 


Smithfield, and is likely to prove so valuable, if further experi- 
ments confirm the results already obtained by Messrs. Robey and 
others who have used it, that we shall watch its progress with un- 
usual interest. The apparatus may be explained with the aid of 
our engravings in a very few words. It consists of a number of 
conical-fluted plugs, one to each flue tube, fixed on a frame of the 
form shown, the plugs being fastened at the intersections of the 
bars by bolts and nuts. The frame is supported on two round 
guide rods which run between grooved pulleys, and by the aid of a 
lever located at the side of the smoke-box the plugs may be 
ushed into the tubes or withdrawn from them into the smoke- 
x; when pushed home the products of combustion can only 
escape through the flutes on the plugs. 
At first sight it would appear that the only effect which such an 
apparatus could produce would be to reduce the calorimeter of the 
boiler, and with it the draught. It would be too much to assume, 
a priori, that the results would follow which we are informed on 
indisputable authority do really follow, and therefore we are dis- 
pres to regard the scheme more in the light of a discovery than 
an invention, as we cannot think that any man resting his expe- 
rience on generally known facts only could conclude that these 
results would ensue; although an acquaintance with certain ex- 
periments, the details of which are little known in this country, 
might possibly lead him indirectly in this direction. The first 
result of the application of Lake’s apparatus is that the accumu- 
lation of soot in the flues is entirely prevented; they are found to. 


| be as clean at the end of a month as at the beginning. The 


second result is of much greater value. Messrs. Robey 
inform us that they have carried out a series of elaborate 
experiments with an engine to which this apparatus was applied. 
The power expended was measured by the friction brake, and the 
coal consumed was carefully weighed. <A direct saving of 23 per 
cent. in the fuel consumed was obtained. Before this the 
apparatus had been applied for some months to the boiler of an 
engine driving some machinery at Messrs. Robey’s works. As the 
power required varied considerably from time to time, it was 
impossible to form an accurate estimate of the saving effected, but 
that there was a saving on the ordinary consumption amounting 
to from 1 cwt. to 3 cwt. per day was indisputable. 


It is not easy to believe that Messrs. Robey have been deceived 
in this matter, and it is quite out of the question to imagine for a 
moment that they would deceive others, yet we fancy our readers 
will agree with us in stating that it is not easy to account for such 
results. Messrs. Robey attribute the saving to the cleanliness of 
the flues. This has something to do with it, no doubt, but it cannot 
alone account for a reduction of 23 per cent. in the consumption 
of fuel, and it still leaves us quite in the dark as to the reason 
why the tubes do not become foul. To enter into a consideration 
of the only hypothesis which appears to us to be tenable would 
occupy more space than we can at present spare; we shall return 
to the consideration of the entire problem in an early impression. 


HARD PROJECTILES.—Some months since four shot were cast im 
sand, at Woolwich, to test the theory that the chill was unneces- 
sary, the hardness depending on the nature of the iron. From sorne 
cause or other those shot were not brought into competition with 
Major Palliser’s until the last week, when they gave results at 
a precisely the same as though they had been cast im 
c 
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MARSHALL’S IMPROVED FEED-WATER HEATER FOR. PORTABLE 





Messrs. MARSHALL SONS AND Co., of the Britannia Works, 
Gainsborough, exhibit at Smithfield a portable engine of 12- 
horse power, fitted with the feed water heater, which we illustrate 
in the annexed engraving. It consists, as will be seen, of a box 
or chamber with a semicircular top, fitted in the upper part of the 
smoke box. This chamber is continually immersed in the heated 
products of combustion on their way to the chimney, and it is 
filled with the exhaust steam from the cylinders. The general 
details of the arrangement are as follow :—The sides of the box 
are hollow, and the feed water circulates round the annular space. 
A is the feed pump; B, the inlet pipe to water heater; C, the 
annular space for feed water; D, the outlet from heater; E, the 
check valve ; F, the exhaust pipe from cylinder; G, cavity in 
heater for exhaust steam; H, blast pipe; I, outlet for condensed 
steam; and J, partitions in water space for regulating the course 
of the water. 


The entire apparatus is made of gun metal, so that it should be 
very durable. The front plate is fitted with screw bolts, so that it 
can be removed when necessary, in order to clean out the annular 
heating space. .The arrangement has been evidently carefully 
thought out, and is so exceedingly simple that it ought to comply 
very well with the conditions under which agricultural engines are 
usually worked, costing little or nothing for repairs for a series of 
years, and not likely to get out of order. 

As to the results obtained we are informed that Messrs. Marshall 
have invariably found a considerable saving in fuel to result from 
their use. The amount of this saving will depend on the tem- 
perature to which the feed water is raised, the average of several 
carefully conducted experiments gave the temperature of the feed 
when leaving the apparatus at 174 deg., that before entering 
being 50 deg. The fuel thus acquired 124 deg. of heat from the 
waste steam and products of combustion, which must otherwise 
have been imparted to it within the boiler, and this represents a 
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saving of about 10 per cent. in fuel; besides this, however, the 
engine cerries its steam better, and the fire requires less forcing 
when working up to full power, so that we may safely assume that 
a saving of at least 12 or 13 per cent. may be realised in practice 
by the heater. The qvalaie space in the smoke-box of a 
portable engine, in which to stow away a heating apparatus is so 
small that much difficulty has heretofore been experienced in 
raising the temperature of the feed water, and an increase of 
124 deg. speaks very highly for the efficiency of Mr. Marshall's 
apparatus. We may add that a large supply of condensed 
water is obtained from the heater, which flows back into the pit 
or tank, from which the feed pump draws. This water being 
perfectly pure serves to dilute hard and foul water, and so 
promotes the durability of the boiler by keeping it clean, and the 
supply of feed thus obtained, is frequently an important con- 
sideration when the engine is employed in localities far from a 
pond or spring from which the pump tank can be replenished. 








MESSRS. BURGESS 
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In our report of the Smithfield Show we have had occasion to 
speak of a few novelties, the nature of which could not well be 
comprehended without illustrations. Among these must be 


Burgess and Key, of Newgate-sireet. Those who are acquainted 
with the construction of reaping machinery are doubtless aware 
that, as a rule, the connecting-rod is set at an angle to the cutter 
bar, the centre of the bar and the crank shaft not being coincident. 
This has been rendered necessary hy the belief that if the crank 
were brought near the ground the grass or straw yet uncut would 
wind upon it and stop it. 

_ It is obvious that the inclination of the connecting-rod acts per- 
judicially, inasmuch as it increases the frictional resistance of 
the cutter bar—the place, of all others, where friction tells most 
prejudicially in increasing the power required to work the ma- 
chine. In the machine which we illustrate Messrs. Burgess and 
Key have successfully overcome this objection, the connecting-rod 
being perfectly horizontal at each end of its stroke. The machine, 
which has only been brought before the public within the last few 
months, also possesses some other peculiarities, which will be best 
understood from the following description :— 

Fig. 1 is a side view, and Fig. 2 a back view of portion of the 
mowing machine exhibited in stand No. 120. a is the main axle, 
to which motion is given when the machine is being drawn ina 
forward direction by the drivers b*, carried by wheels 6, 6', taking 
into the teeth of the ratchet wheels on the axle a, but when the 
machine is backed the drivers will slip over the ratchet wheels, 
thereby leaving the main axle at rest; motion is communicated 
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classed the reaping and mowing machines exhibited by Messrs. | 
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AND KEY’S IMPROVED REAPING MACHINES. 


FIG.2. 





from the axle to the cutter bar in the following manner:—A 
toothed wheel keyed fast on the axle gives motion to a toothed 
pinion, keyed fast on the axis d; this axis d carries a bevelled 
wheel, which gives motion to the bevelled pinion e' on the crank 
axis ¢, the crank ¢? driving the cutter bar f through the connecting 
rod e°, In order to give facility for throwing in and out of gear 
the apparatus for giving motion to the cutter bar f, the bevelled 
beac d? is loose on its axis d, but is capable of’ being caused to 
move with it by means of the clutch d*, which revolves with’ the 
axis d, but is capable of being locked with the bevelled wheel by 
means of the clutch lever g, which may be fixed in one or other posi- 
tion by the pin g'. The finger bar f' is hinged at f? to the frame h in 
such manner that it can be turned up entirely off the ground 
when travelling along the road, but when in work the cutter bar 
is allowed to rest upon the ground, as shown in the engraving, and 
is free to follow its inequalities; but when it is desired to raise the 
cutter bar f over any impediment, or for travelling from one part 
of a field to another, the attendant will do so by means of the 
lever handle i, which, as is shown, turns on‘a pin carried by the 
frame, and is connected with the lever f*, which is pin-jointed to 
the axis of the finger bar f! ; and in order that the lever handle é 
may not fall down and out of reach of the attendant on the seat 1, 
it is by means of the chain’ # connected to the spring m, 
which will, however, allow of sufficient motion to the lever handle i 
to allow of the cutter bar following the inequalities of the ground, 
and yet retain the lever handle i in a suitable ition for the 
attendant to act when necessary; it will be seen that the frame k 
is capable of being turned on the axis a, and of being fixed in any 





) that when the machine is at work, the wheel 6’ will pass over the 

same line of ground as the track board or clearer previously 

over when the machine was cutting a previous width. : 
When using the machine as'a reaping machine, the levers 

i and f? will be removed, and the frame / fixed at a suitable height 

on the frame k by means of a chain,.one link’of which must be 





desired position by means of a bolt k' passing through one or other 
of the holes in the quadrant n' carried by the pole n. The frame h 
is also capable’ of being turned on the axis d carried by the frame k, 
in order to raise or lower the cutter bar f; the frame; hmay be 
fixed-at any-suitable height on the frame &, as desired ;.a track 
board or clearer, is connected to the outer end of. the finger bar f', 
in such manner that.the cut crop shall be placed in such a position 


fastened to the eye h* on the frame h, whilst another link is passed 
over the pin #, on which the lever handle i is fixed ; when using 
the machine as a mowing machine the outer énd of the finger 
beam is supported by a-small wheel, and a shoe or divider is 
applied, as is usual in reaping machines ; a tilting hand delivery 
platform may be fixed to the finger beam, and in that case the driver's 
seat is placed’in.a position nearly over the wheel b', in order that 
the attendant may be in a suitable position to rake off the cut crop 
and lower the platform as desired. : ‘ 
The principal advantages claimed for this arrangement, besides 
that already mentioned, may be briefly stated. In mowing 
machines, as usually constructed, the-framing of the machine 
is supported on a pair of wheels mounted on an axle, the cutter 
bar projects out from one side of the frame, and a to-and 
fro motion is transmitted to the knife from this axle. In th 
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machinery under consideration the gearing for transmitting motion 
from the axle to the reciprocating knife is placed, as we have seen, 
on the outer side of the wheel on that side of the machine from 
which the knife projects ; by placing the gearing on the outside 
of this wheel it will, when the machine is at work, pass over the 
same line of ground as that over which a track board or clearer 
at the outer end of the cutter bar passed when the machine was 
cutting the previous width of grass, or other crop; thus there will 
be no cut crop lying on the ground below the gearing, and hence 
the crank, which gives the to-and-fro motion to the knife, may be 
placed closer to the ground than could otherwise be the case, and 
the connecting rod, which connects the knife with the crank pin, 
will be brought more nearly into a line with the knife, and the 
friction consequent on working the knife will thus be reduced. 
Almost all bolts and nuts and keys are dispensed with. The 
whole machine is made of iron, and, all the parts being accurately 
duplicated, any portion of it can be renewed in a few minutes 
just as easily as a plough-share can be replaced ; each part is also 
so cheap that renewal is cheaper than repairs, as under the old 
system. Looking at the machine standing at rest in tue stand, it 
seems to be impossible for the crank to escape being fouled, but 
grass and straw frequently behave in a manner directly opposite 
to that which we might expect. It is useless to discuss the point. 
The fact is simply that the crank is not fouled under any circum- 
stances, and the machine is found to work well in every respect. 
About 400 of them were in use during last summer. Messrs. 


such liquidated damages to such person or persons, or in such 
manner asmay be directed by the said Government ; ‘or it shall be 
| lawful for the said Government to order the same to be deducted 
| 


capacity of a civil engineer, in the manner and upon the terms 
and conditions hereinafter mentioned : now these presents witness, 
that for and in consideration of the said civil engineer being pro- 

ided with a free passage to India, and all necessaries for his 
accommodation during such passage, and also in consideration of 





out of any money which may be due by them to him, his executors 
< adminsiesteny - pes omnes yay And = is also de- 

the monthly allowance or pay herein agreed to be paid tu him im | clared and agreed by and between the parties to these presents, 
benin tioned, can for the Thee paar Par: Se herein that the roceedings, letters, and reports of the Governor-General of 
appearing, he the said civil engineer for himself, his executors, | India in Council, orany of the Governors in Council in India, and of 
and administrators, doth hereby covenant, promise, and agree | all other the agents or officers of the Government in the East Indies, 
with and to the said Secretary of State in Council in manner | or any copies or extracts thereof, which shall be sent home to the 
following ; that is tosay_ that the said civil engineer shall and will, | Secretary of State in Council, or officially to any of the officers or 
in such manner and such time as he will be directed by the Secre- | servants on the establishment of the Secretary of State in Council 
tary of State in Council (who is to provide for all expenses con- | 1M England, or to any officers or servants in the Indian service of 
nected with his passage from Eng'and proceed to and | her Majesty in the East Indies in any way relating to the sums of 
when he shall be arrived there, shall and will report himself at | money to be paid or allowed to the said civil engineer, or to the 
the office of the Secretary to the Government of conduct of the said civil engineer in the East Indies, or in any 
in the Public Werks Department, and shall and will submit | way relating to the premises, shall be received as conclusive evi- 
himself to the orders of the Government there, and if so di- | dence of any matter therein contained in any action or suit at law, 
rected will attend at any civil engineering college or other educa- | OT in equity, or in any legal proceedings, by or between the parties 
tonal institution selected by the Government and during his | to these presents, or in any way relating thereto. Provided lastly, 
attendance there shall perfect himself in the profession of a civil and it is hereby expressly agreed between and by the parties 
engineer, and shall and will endeavour, to the best of his ability, | hereto, that in case the said civil engineer shall not proceed to 
to acquire a competent knowledge of such one of the native lan- | India in the manner and at the time the Secretary of State in 
guages as he shall receive instruction in there ; and shall and will, Council shall direct, or in case, at or before the expiration of one 
as directed by the Government, on being placed onthe establish- | year from the date of his arrival in India he shall not be pro- 
ment of the Public Works Department in manner hereinafter | nounced by the president of the college or institution which he 
tioned, whether he shall have attended at any educational | shall be ordered to attend or other officer nominated as aforesaid 








Burgess and Key have done a great deal for the reaping hine, 
and the specimens they exhibited proved that in this matter they 
are not standing still. 


.THE SMITHFIELD CLUB SHOW. 
(Concluded from page 479.) 

Some of the pumps shown by Hayward, Tyler, and Co., Lon- 
don, are much used in mines; they are suitable for either hand or 
steam-power, and many of the former description have been sent 
to Egypt and parts of the Continent. A two-horse combined 
mower and reaper is exhibited, for the first time, by Messrs. 
Picksley, Sims, and Co., Leigh. It is provided with two levers, 
by which either end of the cutter can be raised separately or 
both together, as may be required to clear obstacles. This 
machine is to be shown in the Paris Exhibition. A number of 
chaff.cutters, a new pulper, and other implements, are also to be 
seen on this stand. In the patent diamond horse-hoe of J. W. 
Branford and Sons, of March, we find another first appearance, 
although it has been previously exhibited at Newcastle. The 
advantage claimed for this hoe by the patentee over all other 
hoes is that one set of hoes may be made to suit any width of 
drilling, which cannot be done by any other horse-hoe. The 
hoes are fixed in octagonal-shaped sockets, in which they can be 
made to turn and assume any position by means of a bearing 
screw; therefore, to adapt them to a different width, all that is 
required is to loosen the bearing screws, turn the hoes to the 
necessary amount, and tighten the screws again. Some of these 
machines, we are given to understand, have been sent to Jutland. 
Among the reaping machines to be seen at the stand of Messrs. 
Burgess and Key, of Newgate-street, there is a new one-horse 
machine, with an arrangement for delivering the corn at the 
back, out of the way of the horses, which we have further 
described elsewhere. Mr. W. N. Nicholson, of Newark, had on 
view some sack-lifters, and we noticed his block tin shovels, 
which, in respect of weight, have an immense advantage over 
their iron rivals. Some smaller and cheaper descriptions of 
drills and hoes are shown by Priest and Woolnough, Surrey ; 
but, with this exception, they have nothing beyond their usual 
tyle of work. The self-regulating and the portable wind-engines 
shown by Bury and Pollard carry us back in imagination to the 
days of windmills. They can be used for driving agricultural 
machinery, and also for pumping and draining. So long as the 
power, lasts they are probably effective enough, but in the pre- 
sent fast times we must be able to command the power as well 
as the machine. In chaff-cutters and pulpers and other imple- 
ments, Messrs. Edward Page and Co. exhibited their general 
class of goods, and the same remark applies to Messrs. Samuelson 
and Co. Out of alarge number of chaff-cutters at the stand of 
E. H. Bentall, one is a new-comer, and is provided with two 
knives for horse and steam power. There is also a new disc 
pulper and oil-cake breaker. The latter breaks six sizes, and has 
a considerable greater portion of its mechanism covered up than 
formerly. From the examples we have seen, not only of these 
machines but of horse gears and many others, it is evidently 
understood that the smoller the portion of the working parts that 
are exposed the better ; and many of the improvements consist 
partially in boxing up parts which were formerly unprotected. 
two advantages are thereby gained, for not only is the machine 
less liatle to be injured, but also the persons of those in its 
vicinity. Weighing machines for cattle, hay, pigs, corn, and 
other farm produce are on view at the stand of R. Mason 
and at that of C. Trowbridge. We noticed a neat specimen 
of a small grindstone mounted on antifriction rollers and iron 
frame, on the space allotted to R. A. Taylor ; the motion was 
remarkably smooth and easy. He also exhibits some chaff- 
cutting machines, corn bins, and American box churns. In the 











adjoining stand, belonging to Carson and Toone, some chaff | 


cutting engines on wheels are to be seen ; and a number of corn 
crushers and mills on that of J. Whitmer and Co. Among the 
galvanized iron articles shown by Ray, Mead, and Co., the 
wheelbarrows recommend themselves for the facility with which 
they can be taken to pieces for exportation, and refitted when 
required. Messrs. Hill and Smith have on view some very 


handsome patterns of wrought iron entrance gates, including | 


one or two new ones of a strong and substantial appearance. A 
considerable number of miscellaneous articles occupy W. R. 


Dell's stand, but the only addition in the way of novelty consists | 
| for his travelling expenses to be incurred in the prosecution of his taminated with coal dust and ashes, can be employed without the 


in a slight improvement made in his smut machines. Messrs. 
Richmond and Chandler, of Salford, have a good assortment of 
their well known and successful chaff-cutters ; and Messrs. 
Hunt and Pickering show in the same line, combined with cake- 
breakers and root-pulpers. A considerable saving in material 
is effected by the oil-cake breakers on the stand of Coleman and 
Morton, of Chelmsford, which works on a different principle 
from others ; the cutting of the cake is effected by means of a 
knife oscillating horizontally on an eccentric on the driving 
axle ; if the cake is required in smaller pieces, as for sheep, it 
is further broken up by a roller with teeth set in it, and a large 
amount of the usual dust avoided. 

ENGINEERS FOR INDIA. 

(Concluded from p. 437.) 

In order to render the paper complete we append the Form of 
Covenant made between the engineer and the Government :— 

Articles of Agreement made the day of 
One thousand eight hundred and Between 
igentleman, of the one part, and the Secretary of State for India 
in Council of the other part : Whereas, the said Secretary of State 
in Council has agreed to employ the said 
who is hereinafter referred to as the said civil engineer, as a 
civil engineer, for general service in the East Indies, and has 

eed to place the said civil engineer, if found duly qualified, on 
the establishment of the Public Works Department in India in the 





establishment as aforesaid, or not, serve the Government of | by the Government sufficiently qualified to be placed on the 
India in the capacity of a civil engineer, wherever he may be | establishment of the Public Works Department, or in case at the 
ordered by the Government to serve. And also shall and will | end of his first year’s service as an assistant engineer, 3rd grade, 
submit himself to the orders and instructions of the properly | during which he will be under the rules of the department on pro- 
authorised officer or officers under whom he shall, from time to | bation, he shall be reported to the Local Government or adminis- 
time, be placed whilst he remainsin the service of the Government, | tration by the chief engineer under whom he shall have been 
and conform to and obey all rules and regulations of the Public | Serving incompetent to discharge the duties of a civil engineer, 
Works Department for the time being. And also that he, the | Which may be required of him, then and in either or any of such 
said civil engineer, shall not nor will during the period he shall be | ©@€8 it shall be lawful for the Government to cancel his appoint- 
completing his studies, absent himself from such college or insti- | ™ent, and thereupon these presents and everything herein con- 
tution ; and when employed as a civil engineer in the service of | t#ined shall become void. In witness whereof, 

the Government, shall not nor will absent himself from his said being two members of the Council of India, have hereunto set 
service without having first obtained the permission of the officer | their hands the day and year first written, 

or officers under whom he shall, from time to time, be placed, or, Signed by the above-named 

in case of sickness or inevitable accident, without a sufficient 
medical certificate that he is unable and unfit to attend at such 
college or institution, or to perform the duties of his office. | _. presence of 
And also shall not nor will, during the whole period which he shall | Signed by 

remain in India, either when attending at any college or insti- 
tution under the orders of the Government, or as a public servant 1g UN 
in the Public Works Department, on his own account or otherwise, India, in the presence of 
either directly or indirectly ante be ge ee * any trade, POSS SSS 
traffic, or business whatsoever, but devote his whole time and ry; Q 1 

attention to his professional studies and duties. And also shall and NOTES FROM GERMANY. 
will, well, truly, and faithfully account for and pay over the proper (From our Correspondent. ) 
agent or agents of the Government authorised to receive the same, THE new description of welding furnace, invented by M. 
all money, goods, wares, merchandises, materials, and effects, which | Lundin in Sweden, is exciting great attention here on the Con- 
shall at any time come to his hands or be under his charge on | tinent, and the well-known Austrian metallurgist, Von Tunner, 
account of the Government. Provided always, and it is hereby | has lately published a very favourable account of it, recommending 
agreed between and by these parties to these presents, that in any | it strongly for Austrian works in particular. As a testimony to 
case the said civil engineer shall be guilty of any insubordination, | the value of his invention M. Lundin has received a reward of 
drunkenness, or other intemperance or misconduct, or shall be guilty | 20,000 dollars (£1,100) from the Swedish Iron Works’ Association. 
of any breach or non-performance of any of the provisves or | Patents for the furnace have been applied for in most countries, 
agreements herein contained, then and in any or either | and a full description, with numerous drawings, will appear in the 
of the said cases it shall be lawful for the Government, | fourth number of the Swedish Jern Kontorets Annaler, and also in 
or their agents or officers having competent authority for that | the German Mining Annual ( Bergund Hiittenmannishes Jahrbuch), 
purpose, whether before or after his being placed on the establish- | new series, vol. xvi.; the latter account will be accompanied by 
ment of the Public Works Department, to discharge him from | notes by Tunner. Lundin’s furnace is composed of several diffe- 
the service of the Government of India. And it is also agreed | rent parts, viz., the gas regenerator, the condenser, the heating 
by and between the parties hereto, that after the said civil | furnace, the welding furnace, and the chimney, all of which com- 
engineer shall be aoe on the establishment of the Public Works | municate with one another by means of tubes of cast iron or brick. 
Department, he shall and will thenceforth continue in the service | The peculiar feature of the furnace is the condenser combined 
of the Government upon the terms and conditions herein con- | with a Siemens’ gas regenerator, by means of which any fuel, not 
tained or referred to for the period of ten years, commencing from | containing more than 50 or 60 per cent. of water, may be em- 
the date of his being placed on ,the said establishment. And these ployed in an undried and uncarbonised state to produce the 
presents also witness, that the said Secretary of State in Council | greatest furnace heat. In the condensator the gases generated are 
doth hereby promise and agree with the said civil engineer, that quickly cooled down to about 20 or 30 deg. Centigrade by means of 
in case, and uponcondition, that he, the said civil engineer, shall | * pulverised”” water, and immediately afterwards separated from 
observe, perform, and keep all the agreements and provisions | the gases. By this process of cooling the steam contained in the 
herein contained, and on his part to be observed, performed, and | gases is so thoroughly condensed and separated that only 2, or at 
kept, he shall be retained in the service of the Government and | the utmost 4, per cent. is left. Besides the steam, other matters, 
that when he shall have been pronounced sufficiently qualified | such as acetic acid, sulphurous gases, carbonic acid, &c., are 
for effective service in the Public Works Department by the | also separated by dissolving in condensed water. The tarry 
president of any college or institution at which he may be ordered | substances, and fine particles of ash and coal contained in the 
to attend, or by any other officer nominated by the Government, or | combustible gases are also separated. Although some amount of 
at any earlier period if the Government shall think fit, he shall be | heat is lost by the condenser cooling the gases from 350 
placed on the the establishment of the Public Works Department, | or 400 deg. down to 20 or 30 deg., yet by the use of 
as an assistant engineer, third grade, and shall thereupon become | the Siemens’ regenerator furnaces the gases are, subse- 
entitled to all the rights and privileges in respect of pay and pro- | quently, heated up to from 1,000 deg. to 1,200 deg. Quite 
motion accorded by the rules and regulations of the Public Works | unexpectedly the Lundin furnaces have been found to last 
Department, for the time being, of the presidency in which he may | twice as long as the usual furnaces, and this notwithstanding the 
be required to serve, and to leave of absence and retiring pension | decidedly higher temperature and greater working power of the 
under the leave and pension rules of the uncovenanted service | same. There are two reasons by which this may be explained: 
for the time being. Provided always that for the first year after he First, the alkaline particles of dust are not carried over 
shall have been so placed on the establishment of the Public Works | into the furnaces, and no reaction on the inner furnace lining is 
Department, the said civil engineer shall be considered as on | induced. Secondly, in the opinion of Professor Eggertz, in 
probation and subject to disimissal as hereinafter mentioned. | Fahlun, because, by the drying of the gas on the brickwork, the 
And these presents further witness, that, in consideration of the | deteriorating influence of the superheated steam usually pre- 
premisee there shall be paid to the said civil engineer an | sented no longer exists. As an illustration of this Professer 
allowance or pay at the rate of 170 rupees per mensem, such allow- | Eggertz quotes from Berzelius’ *‘Chemistry ” the fact observed by 
ance or pay to be paid monthly in the East Indies, commencing | Jeffreys, that when a strong stream of water vapour is conducted 
from the date of these presents, and to cease on the day of his dis- | into a furnace heated to the temperature at which cast iron melts, 
missal from the service of the Government by reason of mis- , silica is volatised in such quantities with the steam, being de- 
conduct, failure in qualification for the establishment of the Public | posited in the form of a snow-white powder on the upper part of 
Works Department within the period hereinafter specified, or | the furnace, that pounds of it may be collected there afterwards. 
breach of any of the clauses herein contained, or on the day of his! The entire cost of a Lundin gas furnace, of the usual size, 
being placed on the establishment of the Public Works | with chimney 18in. square and 45ft. high, with a brick con- 
Department, and if he shall die before being placed on | denser, is estimated in Sweden at 6,000 dols. (£320). The 
the said establishment then such allowance or pay to cease | royalty paid in Sweden for each condenser at work is only 
on the day of his death. And also that the Government | 1,000 dols. (less than £60). The peculiar advantgaes of the 
in India shall and will provide the said civil engineer all | Lundin furnaces are stated to be the following:—(1) Any 
necessary articles which may be required by him for the due per- | watery fuel, such as wood, turf, and lignite, may be employed 
formance of his public duties in the East Indies according to the | without previous desiccation; (2) finely divided fuel, such as 
rules of the service. And also shall and will make such allowance , sawdust, small coal, &c., which would otherwise yield gases con- 


in the 


being two members of the Council of 








duties as shall be awarded by the rules of the Public Works | slightest inconvenience; (3) any sulphurous fuel may be employed 
Department for the time being. And also that whilst he shall be . without danger of contaminating the iron thereby; (4) a con- 
completing his studies he shall be allowed free quarters in addition _ siderable saving in fuel, and decrease in waste of metal is obtained; 
to his monthly allowance or pay; and shall, if he be compelled (5) the furnaces last much longer, and at the same time yield more 
through ill health, whether before or after being placed on the than others; (6) the acetic acid and’ tar formed may be easily 
establishment of the Public Works Department, to quit the gained. 

service, before expiration of ten years from the date when he shall Vienna, December 9, 1866. 

be so placed, be provided by the Government with a free passage 
to England, and all necessaries for his accommodation during such | 
passage. Provided always, and it is hereby expressly declared and 
agreed, that in case the said civil engineer shall be guilty of any 
insubordination, drunkenness, or otherintemperance or misconduct 
as aforesaid, or shall be guilty of any breach or non-observance of 








STeAM Fire Encine.—A new fire-engine, made by Mr. W. 
Roberts, of Millwall, for the East and West India Dock Company, 
was added to their fire-extinguishing plant on Friday last. This 
engine, like most by the same maker, is constructed almost entirely 
any of the provisoes or agreements herein contained, whereby he of metal, a wood lining, or more properly cover, being on the seats 
shall, under the proviso before mentioned subject himself to the and footboards for the men. Upon its arrival at the Docks it was 
penalty of dismissal from the said service, then he shall pay to or taken to the basin, and notwithstanding it was blowing half a 
for the use of the Government a sum equal to one year’sallowance, gale, which sadly interfered with the draught, steam was raised 
or pay, or salary, as the case may be, as liquidated damages in to 1001b. per inch in nine minutes and twenty-seven seconds, 
respect thereof. And also in case he shall absent himself from | After working about one hour the fire was dropped and the boiler 
the said service without first obtaining permission as aforesaid, or . blown out, and fresh water pumped in, when the fire was again 
in case of sickness without forwarding the requisite medical lighted, and 100 lb. pressure obtained in seven minutes fifty-seven 
certificate of the fact to the officer or officers under whom seconds, and the engine started and kept working about another 
he shall from time to time be placed, then he shall pay hour. No attempt was made to measure height or distance in 
to or for the use of the Government the sum of ten consequence of the wind, but the performance was perfectly satis- 
rupees per diem for every day he shall be so absent and as factory to the gentlemen representing the Dock Company. . A 
by way of liquidated damages for breach of these presents second engine by the same maker is nearly completed for the East 
in that respect, and shall and will, upon demand forthwith, pay | India Dock. 


> Sasi 








Dec. 14, 1866. 


THE ENGINEER. 








RAILWAY MATTERS. 


THE Bodmin Company are going to Parliament for additional 
powers. 

On Monday a large seizure of arms was made by the police at 
the Cardiff station of the Rhymney Railway. 

M. Drovrn pe LAvys has just been appointed President of the 
Railways Conferetice, in room of M. Thouvenal. 

Ir is stated that a bill is about to be introduced into Parliament 
prohibiting the use of railway whistles in towns. 

Tue Czar’s success in shipbuilding is reported as likely to lead 
him to promote tho making of railways by native agencies. 

Mr. J. C. CRAVEN will shortly retire from the position he has so 
long held as locomotive superintendent of the Brighton Railway. 

THE South-Western Railway Company have at length conceded 
to smokers the privilege of smoking in some compartments of the 
carriages. 

THE late proceedin; 
Company have decide 
of debentures, 

FRANCE and Belgium are said to have almost monopolised in 
Russia and Spain the trade in all matters of manufactured iron for 
railway purposes, 

Russia is now in the first stage of railway development, and for 
some time to come will be one of the best customers in Europe for 
all kinds of manufactured iron. 

A PooR man named Webb, who had been employed for twenty 

ears on the permanent way of the Great Western Railway, lost 
his life last week near Reading in a dreadful manner. 

THE bailiff in charge of the railway train seized near Shrewsbury 
was, on the first ni wht of his possession, quietly shunted into a 
siding and left, accidentally it is alleged, in the dark, twelve miles 
out of the city. 

THE traffic receipts on the Demerara Company’s line for the 
fortnight ending the 27th of October, amounted to 5,467 dols., and 
for the corresponding fortnight last year to 5,436 dols., showing an 
increase of 31 dols. 

FLORENCE is of easy access by rail from all the other principal 
Italian towns; Turin, Milan, Venice, Rome, are all to be reached in 
twelve hours, express train, at the end of 1866, and Naples in 
less than twenty hours. 

At a meeting of the North British Railway board held at Edin- 
burgh on Friday, Mr. Peter Garnett, of Cleckheaton, near Nor- 
manton, was elected one of the directors of the company. Three 
vacancies remain to be filled up. 

A Mr. Hevo, a scientific gentleman, has been awarded £4,500 
damages at the Durham Assizes in an action against the London 
and North-Western Company for injuries sustained in the acci- 
dent between Manchester and Boston in November, 1865. 

THE traffic receipts of railways in the United Kingdom amounted 
for the week en iing December Ist, on 12,711 miles, to £685,148, 
and for the corresponding week of last year, on 12,482 miles, to 
£653,738, showing an increase of 207 miles and of £31,410, 

Ir is no trifle to be able to boast that United Italy begins its ex- 
istence with more than 5,000 kilometres of railway, and with an 
uninterrupted line of steam traftic from the foot of the Alps to 
the heel of the boot, from Susa and Udine to Brindisi and 
Salerno. 

SEVEN youths, whose respective ages vary from twelve to eighteen 
years, were charged at the Doncaster police-court on Monday with 
stealing large quantities of wine and cigars from the goods’ yard 
of the Great Northern Railway at Doncaster. The charge against 
them was adjourned for a week. 

As the debenture holders of the Chatham and Dover line still 
object to any stock being created which shall have claims prior to 
their own, to avoid a dead lock it is proposed that all classes of the 
shareholders shall subscribe 10 per cent. of their capital, and so 
raise the amount needed to set the line right. 

Tue railway connecting Pavia, Cremona, and Brescia is an- 
nounced to open in a few days; also the line from Catania to 
Messina; and before the end of the month we are to be enabled to 
go to Rome in twelve hours from Florence by way of Perugia, the 
line being now complete between Arezzo and Foligno. 

On Sunday evening a man was ejected from the train at the 
Maidstone station for having no ticket, whereupon he slily fixed 
himself on the buffers of one of the carriages, and on being again dis- 
o>vered whilst the train was in motion jumped down, and cut his 
head severely against a wall the train was passing. 

THE Metropolitan Railway Company were, on Monday sum- 
moned before the Lord Mayor, charged with having failed, after 
giving notice of their intention to treat and argue, to treat as to 
the amount of compensation they would pay for certain premises 
they would require for their Tower-hill extension. The charge 
was dismissed, but notice of appeal to the Court of Queen’s Bench 
given. 

THE new bridge over the Susquehanna at Havre de Grace, on 
the line of the Philadelphia and Baltimore Railroad, was formally 
opened on the 26th ult. The structure elicited the admiration of 
the invited guests, among whom were many practical railroad men 
and bridge builders. It has cost one and a-half million dollars, 
Its completion will be hailed with satisfaction by a large portion 
of the travelling public. 

It is to be hoped the various Italian railway companies will de- 
vote their attention to improving the service, speed, and punctua- 
ar of the various lines, abolishing useless stoppages, and com- 
pelling their servants to be prompt and exact. There is much 
still to be done in this way, but we must remember that many of 
the lines are recently opened, and that in most parts of Italy rail- 
way travelling is a new thing as compared to other European 
countries. 


in the case of the Chatham and Dover 
that Lloyd’s bonds do not take precedence 


THE system of over-crowding railway trucks with live stock was | 


commented on at the Stoke police-court, Staffordshire, on Satur- 
day. A pig-dealer named Roden was charged with having caused 
sixty-nine pigs to be conveyed in a truck too small to accommodate 
the animals. In consequence of the crowding two of the pigs were 
dead, and several others much exhausted when they arrived at 
their destination. Defendant was fined £2, and notice of appeal 
was given. 

On Tuesday evening, on the Manchester, Sheffield, and Lincoln- 
shire Railway, a goods train left the Darnall Station several minutes 
before the fast train from London (due at Sheffield at nine o'clock) 
was expected there. The fast train, however, punctual to time, 
came up, and, gaining upon the goods train, the engine of the for- 
mer dashed into the break-van of the latter, smashing it to pieces, 
and several of the carriages and trucks got off the rails. Noserious 
casualties are reported. 

THE total expenses of the Manchester, Sheffield, and Lincoln- 
shire wep ie railways and canals, including rents, tolls, duty, 
&c., from July 1st to December 2nd, 1866, amounted to £213,604, as 
against £200,466 for the corresponding period of 1865. The pro- 

rtion of the South Junction receipts accruing to this company, 

tom July Ist to December 2nd, amounted to £17,373, as against 
£17,308 for the corresponding period of 1865, and the expenses to 
£9,035 as against £8,769, 

Some experiments were made on the Great Western Railway on 
Monday night with Mr. Spagnoletti’s system of electrical commu- 
nication between passengers and guards. The apparatus was 


affixed to a couple of carriages attached to the five p.m. train from | 


the Paddington terminus, one of which was occupied by Mr. 
Spagnoletti. Soe Aagesins was set in motion in one carriage 
= after the train left Slough, and a light thus ignited in 

connected carriage remained burning the whole time thé 
train was passing from Slough to Windsor. 














NOTES AND MEMORANDA. 

CHARCOAL inflames at about 460 degrees Fah. 

Cast iron projectiles were first made by the French in 1400, 

Ar a distance of 1,000 yards a rifle ball will penetrate 3}in. of 
Pine wood. 

TANNIN is present in 140 plants, Jcaoutchouc in 96, and gutta 
percha in 7. 

AxouT 4,250 volumes are daily used in the reading-room of the 
British Museum. 

Sauces estimated the temperature of fired gunpowder at about 
4,300 degrees Fah. 

Ir is said there are underground streams in the limestone region 
of Georgia capable of working mills. 

CavALry in charging upon an enemy situated at a distance of 
1,000 yards pass over the intervening space in about seven minutes. 

A RAPID penman can write thirty words in a minute. To do 
this he must draw his quill through the space of sixteen and a half 
feet. 

WHEN charcoal has not absorbed moisture, and is mixed with 
oxidising substances, it may be inflamed by violent shocks, or by 
friction. 

AccorDING to Eudicher, out of the 278 known natural vegetable 
families, 18 only seem, up to the present time, to be perfectly 
useless, 

A SOLDER which will braze steel is made of silver 19 parts, copper 
1 part, brass 2 parts. Charcoal dust should be strewn over 
metal in the crucible. 

THE projectile force of gun cotton, when used in moderate 
charges in musket or cannon, is equal to that of about twice its 
weight of the best gunpowder. 

Gun cotton, when properly prepared, explodes at a temperature 
of about 380 degrees Fah. It will not, therefore, ignite gun- 
powder when loosely poured over it. 

It may not be generally known that the Alexandra steam 
plying between London‘and Gravesend, is the celebrated vesve 

ormerly intended for blockade running. 


A SUDDEN heat of 572 degrees Fah. will ignite gunpowder ; 
flame will not ignite it, unless it remains long enough in contact 
with the grains to heat them to redness. 

ALUMINUM bronze is made from copper 90 parts, aluminium 10 
parts. It is beginning to be extensively used in the United Statés 
for shaft-bearings. It works remarkably cool. 


Art the siege of Cadiz, cast iron shells filled with lead, forming 
projectiles of great weight and density, were thrown from mortars 
to a distance of three miles and three-quarters. 

HARDEN a steel bar to its maximum, and it will expand to a 
degree which may be represented by 84; the same piece of steel 
rendered as soft as possible will only expand to 62. 

ACCORDING to a German author, the number of useful plants is 
about 12,000, but it must be remembered that researches have 
only been completed in certain portions of the globe. 

A REpoRT of a French Commission, published in 1852, showed 
that the greatest amount of light is obtained from a gas flame at 
the expense of twenty-seven per cent. of carbon. 

For the manufacture of gunpowder saltpetre should not contaih 
more than 1-3000th part of chlorides. Saltpetre for the best sport- 
ing powder contains not more than !-60U00th part of chlorides. 


In Carhart and Needham’s melod2on factory, New York, there 
is a mandril running daily at 7,000 revolutions per minute, in 
aluminum bronze bearings, which are quite cold to the touch. 

Ir is stated that more rain falls at Cherrapoorjie than at any 
other place in the world. The rainfall is upwards of 600in. in the 
year, or twenty times that of the very worst climate of the west 
of Ireland. 

THE largest masses of gold ever found were, first, that found at 
Ballarat, Australia, in 1852, which weighed 224 pounds ; second, 
that found in Calveras county, California, in 1854, which weighed 
195 pounds, 

To render labels for bottles extremely durable, coat the labels 
with white of egg and steam it until it becomes opaque, then dry 
it in an oven at 212 deg. The albumen becomes hard and trans- 
parent, and is unaffected by oils or acids. 

A LINE of steam carriages for common roads is about to be 
established between Marseilles and Aubagne, a distance of ten 
miles. There are to be three departures daily from each end, 
and the price of a return ticket will be If. 20c, 

GLASS may be readily drilled by using a steel drill hardened and 
not “‘drawn” at all; run fast, with a sharp drill, wet with spirits 
of turpentine and feed light. The operation will be more speedy 
if the turpentine be saturated with camphor gum. 


THERE are, in every window-glass factory in Pittsburgh, U.S., 
numbers of men workingas blowers and flatteners, none of whom 
receive less than 250 dollars per month, while some of the more 
skilful blowers frequently, and for long periods together, make 
as much as 20 dollars per day. 


A SIMPLE method of case-hardening small cast iron work is to 
make a mixture of equal parts of pulverised prussiate of potash, 
sal ammoniac, and saltpetre. The articles must be heated to a 
dull red, rolled in this powder. and then plunged into a bath of 
four ounces of sal ammonic and two ounces of prussiate of potash 
to the gallon of water. 


THAT skating has become a fashionable exercise in the United 
States is evident from the following statements as to the materials 
consumed during the present year in one skate factory at 
Worcester—two tons of brass, 5,000 gross of screws, 50,000 
brass thimbles, 1,000 lbs. of German silver, nearly six tons of rose- 
wood, and ten tons of steel, worked up by thirty-five men and 
women into 25,000 pair of skates. 


From experiments made in Denmark the following relations 
were found between the penetration of a bullet in pine and its 
effects on the body of a living horse, viz., when the force of the 
bullet is sufficient to penetrate ‘3lin. into pine it only produces a 
slight contusion of the skin. When the penetration in pine equals 
0°63 the wound becames dangerous, but does not always disable. 
When the force of penetration is equal to 1‘2in. the wound is very 
dangerous. 


_ THE manufacture of knit goods, although a new branch of 
industry in the United States, employs at the present time not less 
than 400 sets of machinery, and 40,000 hands, furnishing goods 
valued at 20,000,000 dollars per year. One of the peculiarities of 
this branch of business lies in the fact that it furnishes remunera- 
tive employment to women at their own homes, In the manu- 
facture of all-wool socks, for instance, the finishing of heels and 
toes 1s all done outside the walls, giving constant work for 105 
women for every set of machinery. 


_THE New York Sun, in a series of articles describing how the 
city is fed, gives some interesting statistics. The estimate is made 
that 5,525,000 pounds of beef, 112,500 of mutton, 72,000 of veal, 
and 2,400,000 pork, are sold every week in Washington Market. 
The consuimption is less — the months of March and April, 
owing to the abundant supply of fish. The daily quantity of 
milk used amounts to 125,000 quarts; of butter, 62,200 pounds ; 
of cheese, 8,944 pounds. The actual table expenses for each day 
for every man, woman, and child of the population, averages 37 
cents a head, divided as follows: meat supply, about 16 cents; 
fish supply, 2 cents; and poultry, 24 cents; vegetables, 3 
cents; fruit, 14 cents; , 7 cents; tea, coffee, and sugar, 5 
pane D) the total sum expended daily by the city in eating, 





MISCELLANEA. 

THE Portland breakwater is now completed. 

TuE war sloop Vestal is fitted with an iron collision bulkhead. 

GOVERNMENT telegraphy would be much more economical aud 
uniform than the present system. : 

THE arrangements are completed for enabling the upper dock 
bow guns of the Lord Warden to fire right ahead. Ad 

Tue tallow tree of China, which gives rise to a vast trade in the 
northern parts of that empire, has been introduced into India. 

E1cut or nine new works, counting in the aggregate about 
twenty mills, are now in course of construction in South Wales. 

Mr. RICHARDSON is still conducting experiments in Woolwich 
dockyard in the burning of petroleum and other oils as substitutes 
for coal, 

AN apparently reliable calculation gives twenty-one thousand 
million tons of coal as the supply existing in the South Wales 
coalfield. 

Tue Holborn Valley Viaduct will be ornamented with polished 
granite, red and gray, and will be altogether a handsome massive 
structure. 

Tue City has agreed, subject to the sanction of Parliament, to 
urchase Southwark Bridge for £200,000, and to continue it open 
ree of toll. 

Pustic feeling is said to be in favour of the telegraphic system 
of the country being incorporated with the administration of the 
Post-oftice. 

Ir is suggested that armour plates should not be level, but have 
little knobs or excrescences, so near each other as to catch the 
blows of all shot. 

THE iron gunboat Vixen is having the underside of her deck 
planked to prevent the condensation of water, and promote the 
comfort of the crew. 

A BILL is proposed to be brought before Parliament for draining 
the Lea Valley and Ham marshes, and for using the usage for 
purposes of irrigation. 

A GOVERNMENT scheme was some time ago formed for the pur- 
chasé and Working of all the telegraph lines of the kingdom, a 
scheme by no means abandoned. 

Tur rivér Aire, at Leeds, is said to be a great sewer, although 
the town till latély procured its drinking water from the river. 
The water is not good eveh a8 manure. 

Tir & ts conducted with model guns and modern 
missiles against representative targets have been brought, we are 
told, to an end for the present season. 

Tne Italian Government is taking steps to amalgamate all the 
steamboat companies of Italy, with the oe of establishing a 
powerful competition against the Austrian Lloyd. 

THe bow battery of the Lord Warden consists of two 9-ton 
atid two 6)-t in guns, and is the most formidable in the world, 
with he single exception of the sister ship Lord Clyde. 

‘11 & Queen of Spain has just granted by decree definitive per- 
‘aioe attic to a point on the istahd of Cuba the end of a 
submarine cable, which is to connect it with the coast of Florida. 

A BREECH-LO\DING rifle, invented by Mr. Henry G. Craig, of 
Pp , Which requires, it is og ag: Meh movements to load 
ard fre it, is Being examined by peror arid a French cow- 
thission. 

SEVENTEEN THOUSAND stand of artns—Peabody breech-loaders 
have been purchased by the Canadian Government for the volun- 
teers, and are now being distributed among ‘he different artillery 
and cavalry corps. 

CapTatn COcCHRANE’S patent boiler is 83 per cent.*lighter than 
the service boiler, 9 per cent. quicker in raising steam, 10 per 
cent. better in evaporative power, and produces 12 per cent. more 
steam with the same quantity of coals. 

Ir is that the Scotch policeman found drowned in 
Dunsappie Loch, without any apparent cause for his getting into 
the water, was struck down by an aerolite, as the casualty hap- 
pened on the night of the great meteoric shower. 


THE breechloader which is to be uséd by the Swiss army is the 
Winchester, the pattern oy of the army of the United States of 
America ; the inventor, . Winchester, is the superintendent of 
the manufactory of arms of New Havanaah, ih Connecticut. 

Tae Hercules is 6 be constricted With mounted sides, similar 
to the Pallas atid Research, to enable her battery guns to be fired 
ahead and asterh ih a line With the vesiel’s Kéel, in addition to 
which she will be provided with one or more guns at her bow. 

AN effort is being made to establish a professorship of engineering 
in connection with Owens College, Manchester. The sum of 
£50,000 has been fixed upon as the amount meeessary for the pur- 
pose, and at a meeting held yesterday £6,000 of this was promised. 


Tue Yorkshire rivers are reported by the Royal Commissioners 
as chiefly polluted by cinder, refuse of mills, dye water, and 
sewage, atid to such an extent that streams a short time ago 
abounding with fish would now dye a handkerchief dipped into 
them bine. 

On Sunday morning it was discovered that Victoria Colliery, 
near Barnsley, the property of Messrs. Sutcliffe, was on fire. 
Water to the depth of several feet was let in, and the shaft was 
closed. It is expected that the tire will be effectually extinguished 
in a few days. 

Tue Chichester, a 50-gun frigate, has been handed over to the 
committee of the Boys’ Refuge, Great Queen-street, as a training 
ship, and on the 18th the ceremony of inaugurating the vessel, 
which is in one of Messrs. Green’s docks at Blackwall, as a training 
ship, will take place. 

THe shipbuilding trade in South Wales is recovering. to some 
extent, from the late depression. At no period during the mone- 
tary panic did it suffer to anything like the extent as was the case 
in the north of — om and at the present time the various yards 
are fairly employ 

Oxe firm in London consumes, on an average, the whites of two 
thousand eggs daily, or six hundred thousand annually, in the 
manufacture of albumenised paper for photographic printing. It 
is estimated that six millions are annually consumed in Great 
Britain for this purpose. 

THE Admiralty has now decided that every wooden frigate shall 
carry a certain number of 64-ton guns, which, with Palliser shot 
and shell, will pierce ordinary armour plating, and that every iron- 
clad frigate shall carry a proportion of 9-ton guns, which are of 
still greater power in this and every other respect. 

Messrs. PENN AND Sons have commenced fitting one of their 
improved high-pressure double-screw engines on board one of the 
steam launches at Chatham Dockyard, at which establishment 
Messrs. Maudslay and Co. have just completed fitting a launch 
with a similar description of engine. 

It is proposed to lay down a submarine telegraph cable between 
the Tyne and Denmark. In anticipation of the cable being laid 
the governments of Denmark, Sweden, and Norway are putting 
up all the requisite land wires. The new cable, which wiil come 
from a Tyneside manufactory, will be laid in a few weeks. 

In the space of nine years there has grown up at St. Petersburg 
an establishment which is owned, managed, and manned by 
Russians. The works cover nearly fifteen acres of land, there are ten 
steam-engines of 400 horse-power, and the artisans are from 1,200 
to 2,000 in number. The have already built two monitors 


and a battery, and they are now engaged in the construction of 
three pe 5 frigates, with engines complete. The materials 
are all of native produce, 
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THE accompanying engraving, from a photograph obligingly 
lent us by Mr. Fletcher, shows another of the exploded boilers of 
portable engines alluded to in his former report. At the time of 


its explosion it was employed in driving a saw mill. It was of 
the usual construction of a seven-horse power portable engine ; 
it had twenty-three fire-tubes 3}in. in diameter, one safety-valve 
2in. diameter, and it was worked to about 451b. The men at 
the saw mill had taken the sawing by piece-work, and the 
management of this engine was in the contract—facts significant 
enough, as the weak place of any boiler would evidently stand a 
good chance of being found out under such circumstances. An 
examination of the engraving shows an ordinary portable engine 
constructed with the cylinder placed on one side of the fire-box, 
driving a single crank at the other end. The boiler shell and the 
angle-iron once unitingit tothe outside fire-box shell—and alsothe 
front plate of the outside fire-box—are comparatively intact. It is 
the fire-box shell which has given way, and evidently first at the 
top. The effects may be easily pictured, if one were to imagine 
an enormously violent torrent of water which had burst its 
bounds at the crown of the outside fire-box, and, in fact, just 
through the longitudinal centre line of the manhole, and of the 
boiler. In all probability, also, none of the roof-stay bars of the 
inside fire-box were united to the outside shell. With respect 
to unguarded manholes in general, Mr. Fletcher notes that their 
weakening effects on the boiler are not alone due to the metal taken 
away, but also to the action of the covers, especially if these be 
“internal and held up to their work by the pressure of steam as 
well as by a couple of stout bolts and nuts’ suspended from 
arched bridges.” If there is not a tolerably good fit between the 
surfaces, so that it has to be formed by tension on the bolts, 
this action, combined with that of the steam, “tends to force 
the cover through the manhole and split the boiler open.” 





OPTICAL ACHROMATISM. 

WHEN Sir I. Newton discovered the unequal refrangibility of 
the various rays of coloured light, he ventured the opinion that 
the improvements of optical lenses was a “desperate” matter. It 
was reserved for the celebrated Dollond to point out a very serious 
error into which Sir Isaac had fallen, and to effect an improve- 
ment so great that, for more than a century, we have used tele- 
scopes under the denomination of “ achromatic.” It is well known, 
however, that Dollond was successful in correcting only a large 
portion of the chromatic aberration of lenses. Owing to what is 
termed the irrationality of the spectra formed by flint and crown 
glass, an outstanding secondary or “differential” spectrum was 
ound to exist in the case of these ‘‘ achromatic” glasses; and this 
(efect, which is perhaps most perceptible in the refracting tele- 
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| scope, has hitherto defied all attempts to remove it. In conse- 
uence of this, modifications of the reflecting telescope have been 

rom time to time introduced, on account of their perfect free- 
dom from this error; but the inconveniences attending reflectors 
in other respects have been found so great that the imperfect 
achromatism of Dollond has generally been preferred to the latter. 
Hence, in all our principal observations are found large refractors, 
which are subject to much chromatic confusion when high or even 
moderate magnifying powers are applied. In all other respects 
the refracting telescope, as made by some modern opticians, is all 
that the astronomer could desire. 

With this explanatory preamble, we hasten, therefore, to 
announce a very important discovery—or perhaps we should say 
invention—made by Mr. William Wray, a practical and also a 
scientific optician, well known for his success in the construction 
of telescopic object-glasses of large diameter. This invention 
consists in a means for effecting the absolute correction of chro- 
matic aberration in lenses, whereby the images they give are 
rendered as perfectly colourless as those of the reflector, while at 
the same time all the advantages of the refractor are preserved. 
This we recently had an opportunity of verifying, in conjunction 
with several astronomical men of science, at Mr. Wray’s observa- 
tory at Highgate Hill. Celestial objects when viewed through the 
new lenses appear, as they do in nature, totally divested of misti- 
ness or chromatic fringes, and exhibit a peculiar beauty of defini- 
tion even under extremely high powers, conditions which are 
quite impossible of realisation upon Dollond’s system alone, how- 
ever perfect may be the workmanship or skill displayed in the 
construction of the so-called achromatic lenses. According to 
Mr. Wray’s system, the irrationality existing between flint and 
crown glass is compensated for by the introduction of a third 
medium, of high dispersive power, in the form of a thin meniscus 
lens placed between the flint and crown glasses of the compound 
lens. The medium which is preferred is oil of cassia, either alone 
or admixed with gum co) gum dammar, castor oil, Canada 
balsam, or balsam of Styrax. The thickness and curvature of the 
meniscus film are so calculated that, whilst it cements the two 
glasses firmly together, it also letely balances the irrationality 
existing between any given flint and crown pr plate glasses. To 
keep the cement firm in its place the inner edges of the glass 
lenses are finely champfered in the lathe. The boro-silicate of lead 
glass, of specific gravity 5°45, which was usgd by Faraday in cer- 
tain optical and polarisation experiments in 1845, is also found to 
answer for the chin meniscus corrective lens; but it requires a 
more complex arrangement to bring out its corrective powers than 
that which is needed in the case of the oils, balsams, and gums 
above-mentioned. 

The nature and importance of the problem which has thus been 
solved are well expressed in the following passage from the intro- 
ductory address of Professor Grove to the British Association at 
Nottingham. In justice to Mr. Wray we should, however, point 
out that the address of the President of the British Association 








was read in August, 1866, whilst the provisional specifications | 





on by the inventor we have named is dated 31st March, 
** Before quitting the subject of astronomy I cannot avoid ex- 
Laer i feeling of disappointment that the achromatic tel 
which has rendered such notable service to this science, 
retains in practice the great defect which was known a century 
ago at the time of. Hall and Dollond, namely, the inaccuracy of 
definition, arising from what was termed the irrationality of the 
spectrum, or the incommensurate divisions of the spectra formed 
by flint and crown glass. The beautiful results obtained by Blair 
have remained inoperative from the circumstance that evaporable 
liquids being employed between the lenses a want of permanent 
uniformity in the instrument was experienced; and notwithstand- 
m;, So high degree of perfection to which the grinding and 
polishing object-glasses have been brought by Clarke, Cooke, and 
Mertz, notwithstanding the greatly improved instrumental manu- 
facture, the defect to which I have adverted remains unremedied 
and an eyesore to the observer with the refracting telescope. We 
have now a large variety of different kinds of glass formed from 
different metallic oxides. A list of many such was given by M. 
Jacquelain a few years back; the last specimen which I have seen 
is a heavy highly refracting glass formed from the metal thallium 
by Lamy. Among all these could not two or three be selected 
which, having ae refracting and dispersing powers, would 
have the coloured spaces of their respective spectra, if not abso- 
lutely in the same proportions, at all events much more nearly so 
than those of flint and crown glass?. . Could: not, again, oily or 
resinous substances, having much action on the green or middle 
colour of the spectrum, such as castor oil, Canada balsam, &c., be 
made use of in combination with glass lenses to reduce if not 
annihilate this signal defect? This is not a problem to the solu- 
tion of which there seems any insuperable difficulty; the reason 
why it has not been solved is, I incline to think, that the great 
practical opticians have no time at their disposal to devote to 
long tentative experiments and calculations, and on the other hand 
the theoretic opticians have not the machinery and the skill in 
manipulation requisite to give the appropriate degree of excel- 
lence to the materials with which they experiment; yet the result 
is worth labouring for, as, could the defect be remedied, the re- 
fracting telescope would make nearly as great an advance upon its 
present state as the achromatic did on the single-lens refractor.” 
As Mr. Wray’s system is readily applicable to lenses of large 
diameter, we may perhaps reasonably expect, ere long, further 
astronomical revelations, or at least a possible confirmation of 
many points in astr ical sci which at present are open to 
considerable uncertainty, from want of sufficient optical power 
and definition. Even within the limits of our own solar system 
there is much which is still mysterious and doubtful—such as the 
exact nature of the dusky. belts of the planet Jupiter, of the rings 
of Saturn, of the wonderful train of ph presented by the 
solar surface, the physical features of the distant Uranus, the 
satellites of the still more remote Neptune, &c. And even were 
there no grounds for expecting grand discoveries in the domains of 
stellar and nebular astronomy, we should still hail with satisfac- 
tion every improvement in the artificial eye of the astronomer or 
microscopist as a possible boon to the investigator in almost every 
branch of physical science. 








THE RECENT DISCOVERY OF COAL IN SHROPSHIRE. —The work 
in connection with the New Stafford coal pits, near Shiffnal, the 
successful sinking of which was a few weeks ago celebrated by a 
banquet, presided over by Lord Granville, are being rapidly pro- 
ceeded with. It is computed that the mine contains ten million 
tons of coal, the estimated yield being at the rate of 27,000 tons 
per acre. It has hitherto been an article of belief among geologists 
that the line shown upon the official geological maps as bounding 
the Shropshire coal field on the east, and representing what is 





\| known as the “‘ Great Shropshire Fault,” marks the extreme limit 
of the bed on that side, and that beyond it, as far as the South 


Staffordshire field, there is an entire absence of coal. The New 
Stafford pits are sunk at a point some distance to the east of the 
** fault,” and the result of the experiment having demonstrated 
the fallacy of the geological dogma, the question is now being 
raised as to whether coal may not be found in other portions of the 
proscribed district. A pair of pits have already been sunk in the 
reputed “‘ dead ground ” a little to the south of the New Stafford 
Mine, and if the result prove equally successful there is a prospect 
of a considerable change taking place in the aspect of East Shrop- 
shire, at present a purely pers nee district. 

FARMING IN NEW ZEALAND.—The application of steam power 
to farming operations in Canterbury has been long pondered on 
as a means of diminishing the high cost of agricultural labour, 
but the dearness of fuel and the questicnableness of a g 
market for produce have kept back the enterprise. The time is 
now come, however, for its introduction, and the first steam culti- 
vator has penetrated the soil of our extensive Canterbury plains. 
After many difficulties the steam machinery and implements con- 
signed to A. L. Powys, Esq., have been delivered safely by Messrs. 
Belcher and Fairweather, at the Waipara Flat, in the large packages 
as they arrived at port per David Brown. Such is the perfection 
of manufacturing, awe te &c., of the far-famed firm of Messrs. 
Howard, of Bedford, for such a voyage, that the whole was regu- 
larly taken and put together, so far up the country, by Mr, Woofe, 
aided by his son, and a few farm labourers, without even a pin 
being found wanting or a screw deficient. On September 3rd, 
immediately the whistle gave the signal, the massive and elegant 
engine moved majestically over the varying trackless hills and _ 
to the paddock marked out for commencing operations, with all the 
ease of an ordinary dray drawn by oxen or steadiest horse-power. 
Weshall lose no timein giving more minute details of theconstruction 
and working of this new importation. In the meantime we may 
here briefly add that the engine is almost entirely constructed on 
a new principle under patent by the Messrs. Howard, and from 
those he have seen all former methods for cultivating land by 
steam power at home, we hear it far exceeds every previous inven- 
tion introduced for the purpose.—Lyttelton Times. 

WHO ARE THE GAINERS BY TRADES Untons?—The colliers of 
Yorkshire have been endeavouring to introduce into North Derby- 
shire their own system of unions and of strikes. With the exact 
arguments used by the delegates we do not profess to 
acquainted, but the real arguments of the case are as clear as they 
are conclusive. Let the colliers hear them as they actually stand. 
“Brother workmen of Derbyshire,” may the Yorkshire mission- 
aries say, “‘we are come to urge you to follow our example. 
For five or six years we have had our own way in York- 
shire. We have got our union, and we strike when we 
think proper. We want you to follow our example. 
how we have kept the masters in order! In 1864 we diminished 
the production of coal in our district by more than half a million 
of tons. So, you see, that in that year we took more than eighty 
thousand pounds out of the mouths and off the backs of our wives 
and children in order to check the masters! If we can only get 
you to.follow our example, we will try to make the consumers of 
coal pay the price of five tons for the supply of four tons, and the 
difference, of course, goes into our pocket.” Such, fairly stated, 
are the arguments of the delegates of the union. However fully 
the Derbyshire miners may appreciate them as they deserve, there 
exists, at some little distance, a set of men who know what 7 
mean, and whither they tend, and who will most heartily wis 
them success. These are the coal owners and miners of France, 
Belgium, and Spain. Wherever, within reach of the Channel or 
of the Mediterranean, an unworked seam of coal gleams through 
the vegetation, will be found, sooner or later, very hearty “-* 
thisers with the union delegates. Nor are these spots few. We 
have often adverted to the instructive lesson to be drawn from the 
silent streets and untenanted houses of great continental towns 
once the emporiums of trade. The desolation of the Black Country 
would seem far more probable now than when business, had its 
home in their streets, did the decay of the great Flemish cities. ~ - 
Builder. 
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PATENT DOUBLE ACTION FLOUR 


JOHN TYE, ENGINEER, ST. MARK’S WORKS, LINCOLN. 
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Our engraving illustrates a corn grinding mill, exhibited at the 
Smithfield Show, invented and manufactured by Mr. T. Tye, 
of St. Mark’s Ironworks, Lincoln, now working its way into 
favour with millers. The principle is very simple. It will be 
seen that both the upper and lower stones c, D, revolve in contrary 
directions; the object being to get more work for a given surface, 








: 








and to hasten the passage of the grain between the stones in order 
that they may “‘ grind cool.” To further promote this object the 
frame work or plate on which the bottom stone rests is open, and 
the action of the stones draws in air oar the plate, the action 
being very similar to the well-known Bovill fan, as it has been the 
fashion to term it, on the lucus a non lucendo principle, we pre- 


sume. It will be seen that the hollow spindle carrying the lower 
stroke, is supported on gun metal balls running between two 
grooved surfaces, so that the friction is very small. The arrange- 
ment is elegant, and worth examination. Several of these mills 
are now at work in different’ parts of the country, giving, we 
believe, much satisfaction. 








DAWSON AND BROADBENT’S FIRE-EXTINGUISHING APPARATUS. 


THE apparatus which we illustrate 
in the annexed engravings posses- 
ses considerable interest. The 
most destructive fires which occur 
take place not in private dwelling 
houses but in warehouses and ma- 
nufactories; and the history of the 
proceedings of any fire brigade will 
prove that the very means actu- 
ally employed to extinguish a fire 
frequently do as much damage as 
the fireitself. Valuablegoods are 
drenched with water, and beauti- 
fulfabrics utterly destroyed with- 
out even the touch of the lightest ||| Hl 
finger of flame. Nor is this the _ ||/||\JBIMIIMIl 
only objection which can be | al 
brought against the use of water. | /|/|||||| i iH} il 
When petroleum, spirits, or oils | witty Mi il 
ignite, water but adds to the ||j|)')|/ AH 
yigour of the fire. The volatile | |)\ 
fluids float and flame asonami- | | | 
} | 
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niature sea of water; and the re- ! 
ports of the London Fire Brigade 
especially, show that heated cast 
iron pillars usually fail under the 
first touch of the jet from the en- 
gine, and the building is reduced 
to a heap of ruins; water working 
destruction with fully as much 
certainty as the fire which it is 
meant to extinguish. 

It is far easier to smother out a 
large fire with proper appliances 
than to drench it out, and num- 
berless plans have been tried from 
time to time to carry out a gene- 
rallyrecognised principle. These 
inventions we need not particu- 

i Fire annihilators, as they 
are termed, usually failed, not be- 
cause the principle of stifling a 
fire by substituting a gas contain- 
ing no free oxygen for atmospheric 
air withina buildingis wrong, but 
because no efficient means of pro- 
viding the substitute were pro- 

This objection appears to 

ave been fairly overcome by the 

arrangement we are about to de- 

scribe, which, it must be remem- 

bered, is no crude idea, but an 

invention which has been tested : 
on a large scale, and that re- 

tedly, at Huddersfield, by the patentees, Messrs. Dawson and 
Broadbent, of Milnsbridge Chemical Works, near the last-men- 
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tioned town. The system is exceedingly simple, and it can 
scarcely be considered a defect that it is only oantecbls to factories 





| periments heaps of loose cotton were ignited on the floor. 


and warehouses employing steam power, inasmuch as steam boilers 
are now used in connection with nearly all warehouses and factories. 
It consists in withdrawing the ordinary products of combustion, 
eae carbonic acid and nitrogen, from the flues of the boiler 
or boilers which supply power to the mill, by means of a steam jet, 
and forcing them first t mee’ a cooling tank and thence into the 


mill or factory on fire. In the engraving A is the steam boiler; 


| B, the flue leading to the chimney; C, a conical tube fixed on and 


communicating with the flue; D, a steam pipe connected to the 
boiler, and terminating in the centre of the conical tube; E, a stop 
cock for turning on or shutting off the steam; F, a tube for con- 
veying the gases into the cooling chamber; G, the cooling chamber, 
placed either behind the boiler, or in any other convenient situa- 
tion, which is provided with a hollow iron top, H, the bottom 
plate of which is perforated for distributing water in the cooling 
chamber; I, a pipe for conducting water from the water cistern to 
the cooling chamber; K, a valve for regulating the water; L, a 
lever for working the water valve; M, water cistern; N, a pipe for 
conveying the water from the cooling chamber; O, a flue or pipe 
for conducting the gases from the cooling chamber to the several 
rooms in the factory; P, valves for supplying the rooms with the 
fire-extinguishing gases, and which are worked separately by the 
levers G1, 2, 3, 4. 

The first experiments were conducted at Milnsoridge Chemical 
Works in a room having a capacity of about 320 cubic yards, 
which had four doorways and five windows. The walls were un- 
plastered and the room open to the slates, which were pointed or 
** rendered ” so as to be tolerably air-tight. The floor was of the 
ordinary construction, of wood. In making the experi.nents the 
doors and windows were closed, but no precautions were taken to 
render the chamber unusually air-tight in any way. In these 
— experiments no cooling chamber was used, and it was 
ound that logs of wood and such like, although they ceased to 
flame, remained red-hot for a considerable time, not because they 
were actually burning, but because they were surrounded by a 
medium so hot that they could not cool down quickly. In order 
to obviate this defect the cooling chamber was introduced, 
with excellent results. In the first experiment made with 
it, the temperature of the gases pouring into the room 
and of the water escaping from the cooling chamber, was 
taken, and it was perceived that by prolonging the tim 
of contact between the water and the gas the temperature of the 
latter might bereduced. This was done by placing a great number 
of wooden bars across the cooling chamber, and it is obvious the 
same end may be obtained by various means. In subsequent ex- 
The 
gases were then driven in for an hour. At the end of that time 


| the temperature in the room was 114 deg., and not a trace of fire 


| existed. 


It was evident, indeed, that the fire had been ex- 
tinguished very shortly after the apparatus had been put to work 
In more specific trials the patentees inform us that they succeede: 


| in extinguishing the flame of gas, oil, and wood in less than onc 
| minute, The steam jet used was 1}in. in diameter, and the boiler 


pressure 20 lb. to 25 lb. per square inch. The conical tube C was 
2ft. Gin. diameter at the and 10in. at the top. The most re- 
markable of all the experiments, however, was that carried out in 
yublic last July, for the details of which we are indebted to the 

uddersfield Examiner. After glancing at the nature of the in- 
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vention, the report goes on to say:—‘‘It was determined 
firm to set on fire an upper room of one of their numerous buildings, 
in which should be placed a large pile of wood and shavings, 
sprinkled with spirits of wine and other inflammable liquids, so as 
to prove, to a demonstration, the power of the system. This was 
done, and on Wednesday evening the village of Milnsbridge turned 
out neirly en masse, there being present also an immense number 
of spectators from other places, consisting chiefly of manufacturers, 
merchants, and property owners, to witness the experiment. The 
room, about 100ft. by 20ft. in size, was lighted in several places 
simultaneously, and very quickly the flames, burning bright and 
clear, were seen by the whole of the persons present. No doubt 
whatever was entertained but that the fire had got a firm hold, and 
if the invention were worthless the mill would shortly be burned 
to the ground. One of the firm then went round to where the ap- 
pliance was situated, and set the apparatus to work. In less than 
one minute the fire, which had been gaining in intensity eve 
moment, owing, of course, to the ignitable nature of the materi 
in the room, was put out, and nota vestige of its presence remained, 
except in the blackened roof and sides of the building, and the 
charred wood and shavings in the room.” 

This was certainly a practical test, and, if it did nothing else, 
evinced the confidence of the patentees in the merits of their 
invention, inasmuch as the room was situated on the top storey of 
their works, which must infallibly have been burnt to the ground 
had the apparatus failed. 

The inventors inform us that their experiments go to show that 
the best means of using the apparatus are as follows :—The moment 
the fire occurs the engine should be stopped and all the steam 
turned on to the jet, the fires being well fed with fresh coal, and 
roused up so as to make plenty of gas. A few minutes wi 
suffice to extinguish the flames, and then, but not till then, the 
water should be turned into the coolingchamber. By first driving 
the products of combustion and steam together into the mill, the 
flames are extinguished more quickly than if the gases alone 
entered, and as the steam enters highly superheated it possesses 
considerable tension, and powerfully aids in displacing the atmo- 
spheric air. Steam alone turned into a room quickly condenses 
into a cloud of vapour, and exerts little displacing power. In the 
public experiment which we have cited no steam passed in with the 
gases, the cooling tank being in use all the time. It is quite pos- 
sible that certain objections may be urged against the system 
which we have thus described, but it must be borne in mind that 
it is exceedingly simple, very inexpensive, and can in no possible 
way interfere with the adoption of any other method of extin- 
guishing fire which may be thought desirable. It can be easily 
fitted on board steamships, and, taken as a whole, appears to be 
one of the most practical arrangements for the extinction of fire 
yet introduced. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE DYNAMICAL PRINCIPLES OF NEWTON AND THE 
MEASURE OF MOVING FORCE, 


Srr,—-I have now before me an old book which, I think, throws 
considerable light upon the historical portion of the present 
question. Its title is ‘* An account of Sir Isaac Newton’s philoso- 
phical discoveries, in four books, by Colin Maclaurin, A.M., late 
Fellow of the Royal Society, Professor of Mathematics in the 
University of Edinburgh, and Secretary to the Philosophical 
Society there.” Maclaurin, himself a distinguished mathema- 
tivian, and held to be ‘‘ one of the first geniuses of the age,” 
enjoyed the intimacy and friendship of Newton; and not only 
adopted his views, which he possessed every opportunity of rightly 
understanding, but strenuously defended them against all oppo- 
nents. His main design in the above mentioned work, which was 
published in 1750, four years after the author's death, was “to 
explain those portions of Sir Isaac’s philosophy that have been, 
and are still, controverted.” Newton appears not to have entered 
personally into the dispute concerning the measure of moving 
force; but there is scarcely room to doubt that the views ad- 
vanced by his disciple Maclaurin, in this treatise, were teally those 
of the ** prince of philosophers,” to whom, as well as to Descartes, 
they have been commonly referred. The views in question, it will 
be seen, are so clear and well defined as to admit of no possible 
misconception ; and it is to be borne in mind that the reductio ad 
absurdum of the adverse views of Leibnitz and the Bernouillis, 
which is given by Maclaurin, was, at the period when he wrote, appa- 
rently unanswerable, and has only recen‘ly, in the columns of THE 
ENGLNEER, been controverted and disproved of. I willnow quote from 
the work those passages which are of most interest, and most to the 
purpose, in connection with the present subject. 

At page 57 (second edition) we read : --‘* He (Galileo) did no less 
service by treating, in a clear and geometrical manner, the doctrine 
of motion, which has been justly called the key of nature. The 
rational part of mechanics had been so much neglected that there 
was hardly any improvement made in it from the time of the in- 
comparable Archimedes tothatof Galileo; but this last named author 
has given us fully the theory of equable motions, and of such as are 
uniformly accelerated or retarded, and of these two compounded 
together. He first demonstrated that the spaces described by 
heavy bodies from the beginning of their descent are as the squares 
of the times, and that a body projected in any direction that is 
not perpendicular to the horizon describesa parabola. These were 
the beginnings of the doctrine of the motion of heavy bodies, 
= has been since carried to so great a height by Sir Isaac 

vewton.” 

Page 110. The space described by a motion which is uniformly 
accelerated is represented by a triangle ; the time being represented 
by the base, and the increasing velocity by the perpendicular, 
which increases in the same proportion as the base. Because the 
triangle is the half of a parallelogram of the same base and altitude, 
the space described by a motion uniformly accelerated during any 
time, from the beginning of the motion, is one half of what would 


have been deseribed if the motion had been uniform and the velocity 

as is required at the end of that time. 

Because similar triangles are as the 

Gi ae. - pe ee _D squares of their analogous sides the 

| spaces described by a motion uniform] 

accelerated, being measured by suc 

ry) triangles, are as the squares of the 

times from the beginning of the motion; 

or as the squares of the velocities ac- 

i quired at the end of those times.” 

A — ae B ._ Unfortunately, the diagram here given 

does not exhibit the true arithmetical 

or geometrical relations between the times or velocities and 

the corresponding spaces described and mean forces acting to 

continue and accelerate motion. Otherwise, the following might 
never have been penned :— 

Page 111. ‘The quantity of motion in a body being the sum of 
the motions of its parts, is in the compounded ratio of its quantity 
of matter and of the velocity of the motion. If the body A, of a 
quantity of matter represented by 2, moves with a velocity repre- 
sented by 5, and the body B, represented by 3, moves with a velocity 
represented by 4, then the quantity of motion of A shall be to the 
quantity of motion of B, in the compounded ratio of 2 to3 and of 5to 
4, that isas2 x 5to3 X 4, oras10to12. There appears to be 
no ground for making a distinction between the quantity of motion 
and the force of a body in motion ; as all the power or activity 
of body arises from and depends upon its motion. We are not, 
however, to expect that all the effects of the motion of bodies should 
be proportional to the quantity of motion, unless a due regard be 
had to the time of the motion and to the direction in which it 
acts, according to the true principles of mechanics,” 





Page 112. ‘When a body tends to move, but is hindered bysome 
obstacle, this tendency is called pressure. It is not to be compared 
with the force of a body in motion, no more than a line is to be 
compared with the rectangle that is generated by it. Of this kind 
is the gravity of a body that rests and presses upon a table, or of 
water upon the bottom of a vessel, or of air upon the sails of a 
ship. When the obstacle is removed, the continual action of the 
pressure generates motion in the body in any finite time.” 

It is clear that the term ‘‘ force” has here a dynamic significa- 
tion ; and this being the case, the statement of Professor Rankine 

ENGINEER, page 306), relative to the sense in which the term 

‘moving force” is used by Newton himself, is very important, 
since, if this statement be correct, Maclaurin must have used the 
word in a sense different to that given to it by the philosopher whose 
views he is expounding. 

Page 122. ‘The third general law of motion is, ‘that action and 
reaction are equal with opposite directions, and are to be estimated 
always in the same right line.’ Body not only never changes its 
state of itself, but resists, by its inertia, against every action that 
produces achange in its motion. When two bodies meet, each 
endeavours to persevere in its state, and resist any change; and, be- 
cause the change which is produced in either may be equally mea- 
sured by the action which it exerts upon the. other, or a the 
resistance which it meets with from it, it follows that the changes 
produced in the motions of each are equal, but are made in con- 
trary directions. The one acquires no new force but what the 
other loses in the same direction ; noi does this last lose any force 
but what the ether acquires ; and hence, though by their collisions 
motion passes from the one to the other, yet the sum of their 
motions, estimated in a given direction, is preserved the same, and 
is unalterable by their mutual actions upon each other.” 

We now come to the reductio ad absurdum of the law of the 
** squares of the velocity,” which had been propounded and adopted 
by several ‘‘ ingenious men,” but which, for the want of certain data 
that we now possess, could be but indifferently supported by any 
argumentative process. 

Page 123. ‘*The truth of this third law appears from manifold 
experiments, in the collisions of bodies of all kinds, But the mean- 
ing of it seems to have been mistaken in several instances by 
ingenious men ; which it is necessary for us to guard against. They 
who maintain the new opinion concerning the forces of bodies, mea- 
suring them by the compounded proportion of the quantity of 
watter and the square of the velocity, found it impossible to explain 
the actions and collisions of bodies of a perfect hardness, void of all 
elasticity, consistently with this doctrine. Therefore, in order to 
get rid of them, some pretended that it is absolutely impossible 
such bodies should exist ; while others contented themselves with 
observing that they knew of no such bodies in nature, and thought 
this a sufficient excuse for giving no account of their collisions ; 
though at the same time they treated largely of bodies of a perfect 
elasticity, none of which are to be met with in nature ; and we have 
much better reason to conclude that there are bodies of a perfect 
hardness than of a perfect elasticity. But after all this art in 
screening their favourite opinion, the difficulty still recurred in 
explaining the collisions of soft (inelastic) bodies ; and some 
farther new invention was requisite to reconcile the phenomena 
with their doctrine. For if a soft body, with the velocity wu, strikes 
another equal quiescent soft body, they will proceed, as in one mass 
with the velocity 4u, dividing the motion of the first body equally 
between them, in consequence of the third general law of motion. 
According to the new opinion, the force of the tirst body before the 
stroke was u u, the force of each of them after the stroke is 
3u X }uor}uu; and the sum of their forces after the stroke 
is } uu; so that the sum of the force after the stroke is only one- 
half of what it was before the stroke, while the quantity of 
motion is preserved the saine as it was, without any change. Now 
the difficulty was, how to account for the loss of one-half of the 
force of the first body in the stroke ; for this purpose they ad- 
vanced, without any other proof, this new doctrine, that when the 
part of soft bodies yield without restoring themselves, being void 
of elasticity, a certain quantity of force is lost in the compression 
of their parts in the collision :—‘‘whereas we know no way by 
which force is lost in one body but by its being communicated to 
another.” 

We now know that in the collision of bodies a portion of the 
energy stored up in the striking mass is converted into heat, and 
that, consequently, ‘* moving force, ” at least, is lost by one body 
without being communicated to the other. And by our “ new 
invention, ” in which this energy, or its equivalent of work, is ex- 

. 2 
pressed as in (5) (for absolute dynamic units, and this value 


divided by 5 for any arbitrary or empirical unit), we are easily 


led to the law which may be roughly expressed as follows, viz. 
that ‘the mechanical equivalent of the heat evolved in the collision 
of inelastic bodies equals the difference of the products of the masses 
in motion, respectively, into the square of half the correspond- 
ing velocities, before and after the stroke.” It need scarcely be 
pointed out that this difference, in units of work, may readily be 
expressed in units of heat,--the calorific equivalent of the former 
having been determined by Joule and others. 

Thus, taking the example given as above by Maclaurin, the 
“ force ” or energy equivalent to the velocity u,in the unit of 


u )'= uu 
5 7 


u 
mass is ro and that equivalent to the velocity 3 in the 
double mass is 2 ( 


u \?_uu . 
2x = eo and the quantity of heat 
2 2 9,,2 2 
evolved in thecollision istheequivalentof 5 — Fs = > 
or half the force of the first body before the stroke, which was to 


be accounted for. ; ; ; 
To give another example illustrating the bearings of this law 
let m and im’ — m be the two masses coming into collision as above, 


and let ; ; 
‘ m =1, v = 1, and m’ — m= 3. 
Then the mass in motion after the collision of m against m’ — m 
will be m’ = 4 m, and 
mv_v 
mv = m'v'; therefore v’ = “—— = = 
m 4 


The energy stored up in m, before the stroke, is m (5) =mq 


2 


u 


x 


and that of the total mass m’, after the stroke, is 
ele yt yt 
4m (; x 2) = ame, =n iy 
Now m 5 1m © ::1:4; so that three-fourths of the force in 
action before the stroke have here to be accounted for. But the 
heat evolyed in the collision will be 


H=m2—mti= Amv? _me? __3me%_m e 
4 16 16 16 16 5°333 
And , 
mv x 4_4m?_ me 
533° 3 Ww 4 
or again 


met +mv_3mr" +m? — 4m? _ mv, 
5303 16 16 16 4” 
so that the dynamic equivalent of m’ v’, added to that of H, equals 
the dynamic equivalent of m v. : . 

It will readily be seen that, when the ratio of m to m’ is very 
small, the dynuimic equivalent of the heat evolved in the impact of 


m upon m’ — m will be sensibly 5° or, in other words, the whole 





energy will be converted into heat, although, theoretically, mv = 
m’ v’, or the quantity of motion remains in all cases constant. 
Unlike Professor Rankine, the writer from whom I have quoted 





deprecates the idea that the dispute relative to the measure of 
moving force,-—into which, on behalf of Newton, he enters at great 
length was ‘* merely verbal.” He says, (page 137) :—“ They who 
maintain the new doctrine may define force in such a manner as 
to make the “‘ dispute appear to relate merely to words; but, as 
the term: action an force seem to be very nearly allied to each 

other, it surely tends to found our i and language to 
maintain that equal actions generate or proluce unequal forces 

inthe same time. But what evidently shows that the authors on the 
side of this new opinion did not understand wh: t they taughtis their 
telling us that the quantity of absolute force is unalterable by the 
collisions of bodies, and that this follows so evidently from the 
equality of action and reaction that to endeavour to demonstrate 
it would only render it more obscure. For hence it appears that 
they understood equal changes to be produced in the forces of bodies 
in consequence of the equality of action and reaction ; and yet it is 
evident from what we have shown that the changes produced in the 
forces of bodies must be vei unequal, according to this new 
doctrine, though the action and reaction by which they are pro- 
duced be equal. It seems to have been by a mistake, that M. 
Leibnitz first found himself to maintain this new doctrine, in 
1686 ; and in like manner, some of his disciples seem to have 
rashly adopted the same without having attended to the conse- 
quences.” 

I have, Sir, “much to say on behalf of this same Leibnitz,” and 
other evidence to adduce in connection with the historical portion 
of this question. And, what is perhaps more to the purpose, I have to 

int out the fallacies involved in the use of the ordinary formule 

or work and energy, and particularly those in relation to electri- 
cal measurements, consequent upon the adoption of the “‘ absolute 
unit of force.” But as the present communication has already 
extended to a considerable length, I shall defer any further obser- 
vations to a future occasion. Desmond G. FitzGERALD. 

7 Camden-terrace, Wandsworth-road. 


P.S.—Since writing the above, I perceive in your issue of Nov. 
30th a letter from Mr. W. Tonkes, which affords an admirable illus- 
tration of my observation relative to the fatal facility with which 
physical facts and principles may be misrepresented in the mani- 
—— of algebraical symbols. Even when a mathematician 

appens to be also a physicist he may have need of continual caution, 
in order not to lose sight of the physical signification of the sym- 
bols he employs. But Mr. Tonkes has evidently yet to learn the 
first principles of dynamics—for, to give no other examples, he is 
of opinion that ‘‘it is not yet proved that w = m s,” or, in other 
words, that work may be measured in units, such as the foot-pound, 
expressing the product of mass into height; and he is obviously not 
aware whether the relative values given in the two tables he refers 
to are correct, or the contrary. Thus it is not astonishing that, 
when he takes a formula from the table of absolute units, and 
attempts to apply it to the corresponding column of the table in 
which the unit of work is the gramme-metre, he should signally 
fail, through ignorance of the ratio existing between the respective 
values in the two tables. Such ignorance is in itself highly ex- 
cusable, for it is not every one who, even with the information 


work 
—, that 
mass 





given them, can bear in mind that, necessarily, s = 
‘ ‘ : 1 

the unit of mass in the absolute system I adopt is F055 
gramme-metres 

49055 X grammes 


-gramme, 


gramme-metres . 


and that when ~-—————— instead of 


grammes — 


? 


2 2 
required, the formula ( 5) becomes 4 re But when it puts 


55 
itself forward as superior knowledge, and assumes a common place 
blunder to be, without‘any further investigation, sufficient disproof 
of conclusions arrived at by laborious study, it becomes somewhat 
offensive. Mr. Tonkes’ letter does not really merit an answer. 
I might simply recommend him to read my communication more 
carefully, for it contains all the materials to enable him, with but 
little care and study, to correct his own stupendous mistakes— 
culminating in an example of mathematical ability by which the 
famous deduction from the expression for weight (w = Mg), viz., 


that i is far surpassed in absurdity. I refer to the 


equation f t = v = 4, which Mr. Tonkes informs me is “‘ the value 
assuined in the construction of my diagram.” D. F.G. 

[We have had the foregoing in type for some time, but owing to 
the pressure of other matter on our space we have been unable to 
publish it before.—Epb. E.] 
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HYDRO-PROPULSION. 

S1r,—Following up Mr. Airey’s observations as to the influence 
of the slip upon the efficiency of the hydro-propeller, Ihave prepared 
the annexed table, as bearing upon the case of the W aterwitch, 
from which it appears that, when the power expended in dis- 
charging the water is constant, the efficiency of the propeller in- 
creases with the excess of the effluent velocity of the water over 
the speed of the vessel. . 

Taking the correctness of Mr. Airey’s formula for granted, this 
conclusion is unavoidable; and if your correspondent, Mr. J. 
Murray, finds it easy to show the fallacy of the idea, his arguments 
must be based upon some other theory. j 

Mr. R. D. Napier, I find, assumes the effective power propelling 
the vessel to be constant, which may possibly account for the dif- 
ference between his result and that obtained by Mr. Airey, although 
when-as he does, if I do not misunderstand his sennsag— aes 
Airey takes the power expended in discharging the water to be con- 
stant, he must see that the most effective velocity of discharge is 
certainly not 2°4 times that of the vessel. 











Effective 








Effective | Velocity of | Speed of Speed of Slip per 
areaof | y = al 7 <7 ™ a | horse- 
iain. efflux. vessel. vessel. cent. power. 

square feet |'t. per second] t. per seconu| knots an hour 

6a8l | 1354 10°83 “4 20:09 | 56°27 
22°15 | 19°26 12°84 7°60 33°30 94°53 
10°85 | 24°43 13 95 8°26 42°85 | 121°53 
6°25 29°40 1470 8°70 50°00 | «141°81 
2°65 39 05 15 62 9°25 60°00 | 17017 
138 43°54 16 138 9°58 66°66 189 07 
0-81 57°96 16°56 9°80 7143 202°58 
(52 | 67°32 16°33 9°96 75:00 212°71 








Waterwitch.—Power expended in discharging the water = 
283 61 horse-power. Effective area of nozzles = 4°83 square feet. 
Resistance of vessel at the speed of 1ft. per second = 24°55 Ib. 

December 3rd, 1866. 





SUBMERGED JETS. 


Srr,—You will, I trust, allow me a few lines in reply to Mr. 
Airey’s letter in your last number. First, as to the dynamical 
resistance of the external water, he admits my theory at the com- 
mencement of efflux, but points out that there will be no con- 
tinuance of that state of things. In ~~ anxiety to simplify the 
conditions of the problem, I imprudently supposed the ship to be 
lashed to the wharf instead of under way, overlooking the con- 
sequence that the external reaction would in that case be only 
momentary; if, however, Mr. Airey will reconsider the problem 
on the supposition of the ship being free to move, he will see that 
the issue is always beginning, and the jet-water always being 
deposited in the place of water previously undisturbed by the jet, 
and bringing into play the pressure as stated in my formula. I 
have not access to Weisbach’s experiments on water issuing under 
water, but if, as most likely, they were conducted in stagnant 
water and at no great depth, they can have no bearing on the case, 
for the reasons above stated. ; 

With respect to the reaction of retarded jets, Mr. Airey objects 





Dec. 14, 1866. 
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to my exposition of it in your number of the 30th ult.; first, 
because it is short, which I venture to think a merit; secondly, 
because he says, ‘he assumes that the whole engine power is 
available for propulsion,” to which I answer that there is nowhere 
in my letter any warrant for charging me with so gross a blunder; 
thirdly, ‘the makes his R a true measure of the vessel’s resist- 
ance;” of course Ido. It ‘is so by its very definition, and cannot 
be otherwise conceived; fourthly, Mr. Airey says, ‘‘a part of this 
R is wasted on the obstacle, and the residue only is operative for 
propulsion;” to which I reply that action and reaction are equal 
and opposite. On this curious principle he reduces my computed 
speed to 10°1, and further corrects my speed of 10°9, saying that it 
ought to be 11°02, which correction will not bear examination. 
Notwithstanding this criticism of my details, Mr. Airey appears 
to have virtually acceded to my view of the case, which at first I 
understood him expressly to og and on beginning to follow 
his last investigation of the subject, it appeared to me that his 
analysis being founded upon sound premises, was leading, though 
by a circuitous path, to the results which I had reached bya short 
cut, as he termed it; but on reaching the third stage of his analysis 


I was met by the incomprehensible statement E= Pe that is, one 


portion of work equals another este of work divided by a third 

uantity of work. Failing to make anything of this, I am driven to 
the conclusion, that by a slip of the pen at this point, the subse- 
quent stages have been vitiated. 

Finally, I would observe that I have never maintained that the 
submersion of the nozzles would make a great improvement in 
speed. One-third of a knot was all that I ever claimed for the 
Waterwitch. But Mr. Airey may dismiss his fear of losing even 
that by the resistance of the nozzles when submerged, for surely 
no shipbuilder could be found to place the nozzies in such a pre- 
posterous position as on the midship section under water; they 
would, of course, be wrought in the run of the 7 not pro- 
jecting at all; whilst the go-astern nozzles should be placed high 
above water. I doubt not that whenthe Waterwitch gets into 
a seaway she will find their present position most awkward and 
obstructive. J. MURRAY. 

[We think the discussion on the theoretical value of submerged 
nozzles has now proceeded far enough, and we shall, therefore, 
insert no more letters on this branch of the subject. Can none of 
our correspondents give the results of practical experiments with 
submerged adjutages? The object in view, we may remark, is not 
so much to ascertain the increase in thrust as the amount of dimi- 
nution in the discharge.—Eb. E.] 





PRACTICAL TEST OF THE VALUE OF SUBMERGED NOZZLES. 

Str,—The subject of yer by jets of water seems to have 
been exciting considerable interest since the official trial of the 
Waterwitch; and, as some of your correspondents appear to have 
confused and contradictory ideas on the mode of action of the jet, 
perhaps the following briet remarks on the elementary principles 
involved may help to make the subject clearer:— 

Imagine a man in a boat in smooth water without any of the 
ordinary means of — If he had a cask full of water, or any 
other heavy object on board which he could hoist up by means of his 
spars and tackle so as to be able to swing fore and aft clear of the 
thwarts, he could propel the boat forwards by pushing the cask 
backwards out of the perpendicular, as in exerting his muscular 
force against the inertia of the suspended mass while his point 
@appui would be the bottom of the boat, part of the exertion 
would be expended in moving the weight backwards and part 
in sending the boat forwards. Letting the weight return to 
a state of rest he could repeat the operation, and so make some 
forward progress by a succession of impulses. ’ 

In the Ruthven propeller a small part of the engine power 
raises a little above the surface a mass of water which, relatively to 
the vessel, may be considered asin a state of rest, while the remain- 
ing greater part of the power would be exerted in sending the 
stream of water astern if the vessel were at anchor, but being free 
to move this exertion of engine 
power is absorbed, part in push- 
ing the water backwards and < ] 
part in propelling the vessel 
forwards. It seems evident at a 
glance that the man in the boat ~— : 
could exert his force against a < 
more unyielding fulcrum in the \\ 
mass of water outside by means \ 
of an oar or paddle than he 
would find in the mere inertia 
of the isolated weight; and for 
the same reasons if the engine 
power were exerted on a paddle 
wheel or a screw it would meet 
in the mass of external water a 
more unyielding point of resis- 
tance than it can find in the 
free isolated mass of water in 
the spouts of the Ruthven pro- 
peller. 

It has been asked whether the 
rejected stream of water striking 
the surface of the sea obliquely ] 
may not produce some propel- 
ling effect in addition to the 
effort of reaction as commonly 
understood; and the idea seems 
to prevail that the jets would be 
more efficient if submerged. In 
rough experiments made some 
time ago on this subject I found that the oblique impact of the 
ejected stream on the surface of the water outside produced a slight 
increase of useful effect, while the submerged discharge showed no 
advantage in the elementary form of the experiment adopted—of 
course a deeper submersion might have given a different result— 
which will be understood by a glance at the annexed figure. The 
tube with its funnel being suspended on knife edges was free to 
assume any inclination from the perpendicular, and by pouring in 
water by hand steadily from above a constant hydrostatic column 
was maintained with tolerable accuracy. Then, by absorbing the 
angle marked on the annexed scale under three different circum- 
stances affecting the efflux, viz., (1) with the box underneath 
entirely removed, (2) with the box in the position shown, (3) with 
the box raised so that the jet was submerged, the dynamical 
result in each case was approximately deduced as above stuted. 
By placing a fixed diaphragm at a short distance from the nozzle 
discharging into the air a very marked increase of effect was ob- 
tained, and the same result followed from this arrangement with the 
jet submerged, showing that the ejected stream penetrated easily 
into the opposing water, transferring its energy somehow into 
the liquid mass without finding there any very appreciable resis- 
tance. 

Though the new propeller is certainly not economical as to ex- 
penditure of power, the principle may be found to possess decided 
advantages for some specific purposes, and I sincerely wish Mr. 
Ruthven success in his persevering efforts to develope the inven- 
tion. GILL. 

Palermo, 3rd December, 1866. 














FLYING FERRY ACROSS THE KIVER MOLYNEUX, NEW ZEALAND. 


Sir,—Mr. Swyer’s account of the above-named work in your last 
impression has brought back to my mind some early associations 
of my professional career, when, some eighteen or nineteen years 
ago, I assisted (as a junior only) in the construction of a floating 
or flying ferry for the Rhine at some place in the Rhenish pro- 
vinces, called Hauterburg, I believe. That ferry, if I recollect 
rightly, combined all the advantages of the one described by Mr. 
Swyer, namely, it made use of the force of the current for its own 
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propulsion and afforded the means of perfect control over the 
same, while its construction was widely different, offering, as I 
believe, greater simplicity and greater security than the latter— 
the rope spanned across the river being dispensed with. It is 
scarcely necessary to observe that the Rhine is a much mightier 
river than the Molyneux, being probably more than a third of a 
mile wide at the place wearin g with a surface velocity of from 
seven to ten miles; and it is evident that under such circumstances 
a rope spanned across the river would have been a very unsafe 
medium of resistance to the momentum of the current. Instead 
of this the ferry, which consisted of a single boat of very respect- 
able dimensions, was provided both at bow and stern with a crab, 
upon whose barrels were coiled the ends of two long wire ropes 
moored to an anchor at some distance up the river, and by uncoil- 
ing one rope and coiling up the other the boat could be set to any 
angle required to cause the momentum of the current to drive it 
across the river by swinging round the anchor, very much like a 
ship at the turning of the tide in the Thames, the Mersey, or any 
tidal river, while it was easily brought to a standstill by setting it 
broadside to the direction of the current. In addition to the wire 
ropes there was, I believe, a safety chain of galvanised iron con- 
necting the anchor and the boat. 

I am entirely speaking from memory, but should I be able to 
obtain correct sketches from my old friend Mr. Mesmer, under 
whose superintendence the work was executed, I shall be most 
happy to forward them to you. J. J. BIRCKEL. 





PERMANENT WAY IN INDIA, 


Srr, —I observe that the question. of permanent way for Indian 
railways is being dealt with in several professional journals in 
England as well as in Indian newspapers. The subject is a most 
important one, both to the Indian Government, who have guaran- 
teed a minimum dividend of 5 per cent. on the capital invested in 
their railways, as well as to shareholders like myself, who hope to 
see something better forthcoming than such a dividend from an 
Indian investment. I venture, therefore, to send you a memoran- 
dum on the subject of iron permanent way, which will be found to 
bear directly upon the question at issue—How to reduce the 
present extravagant outlay from revenue in the maintenance of 
our Indian permanent way. As agent for one of the most impor- 
tant of those railways I have been pretty well behind the scenes 
in the wooden sleeper question, and I have no hesitation in saying 
that whatever might have been the original cost of iron pot 
sleepers, we should have saved millions sterling had our road been 
laid with them instead of with teak, babool, eyne, saul, and other 
timbers, which in many cases were rotten before the contractors 
handed over sections of the line to us or a shilling of revenue had 
been earned. 

On the Madras railways the iron way has been introduced with 
the most marked advantage; on the Great India Peninsular Rail- 
way it is being gradually brought in for renewals; but it requires 
all the energy and watchfulness of the present able chief enginecr, 
Mr. Rushton, to insist upon iron instead of the wood being always 
used; but in other par‘s of India the evil is rampant, and the zeal 
of the new-fledged Indian Fo.est Department in trying to thrust 
their woods upon us supports the old-fashioned wooden sleeper 
contractors, who are the biggest ‘‘ looters” even India can produce 
in perpetuating a system which sucks the life-blood out of Indian 
railway revenue. SHERARD OsBorN, Captain, R.N. 

Erith, Kent, December 9th, 1866. 

[We regret that the report alluded to by Captain Osborn is too 
long for insertion in our pages. Nothing can be more favourable 
to the pot sleeper system, the advantages and defects of which 
are generally understood by engineers. Although we are not pre- 
pared to go quite so far as our correspondent, we believe it to be 
unquestionable that iron permanent way is better adapted for 
tropical climates than wooden sleepers.—Eb. E.] 


HAMMOND RIVER VIADUCT, EUROPEAN AND 
NORTH AMERICAN RAILWAY. 

THE beautiful viaduct illustrated in our engraving is erected on 
the European and North American Railway, at a distance of 
fourteen miles from the city of St. John, New Brunswick, and 
crosses the river St. John ‘near the village called Hammond River. 
The engineer-in-chief of this bridge was A. L. Light, Esq., M.1.C.E. 

The viaduct is of iron, in three spans of 100ft. each, with 
granite abutments and piers, as shown in Fig. 1, which will be 
reduced level of B.M. being 109.30ft. The reduced level of bottom 
found fully described hereafter. The foundations of abutments and 
piers, Figs. 10,.11, are sunk about 30ft. below the bench mark, the 
of concrete, Fig. 1, is 84ft. The reduced level of top of timber 














flooring, Fig. 1, is 88ft., and that of rails on bridge 116°50. The 
foundations consist of rows of clean hewn spruce piles driven in | 
some places to a depth of 100ft., as shown in Figs. 1, 7, 8. 

The main piles are over 40ft. long, and are driven in rows 4ft. 
apart from centre to centre, each row being secured with two rows of 
double waleings, the upper row crossing the lower at right | 
angles; the waleings and piles are bolted together with lin. wrought | 
iron screw bolts at each intersection. The waleing is 12in. by 6in. 
spruce deal, Three or more filling piles, 25ft. long, 10in. by 10in., 
are driven between each of the outside row of main piles. 
The main piles have an inch bolt, with two washers, passing | 
through them, and also through both wales of the intervening 
piles, and have wrought iron plates at each corner bolted firmly, 
similar to the sheeting piles. The main piles are notched 3in., 
and the intermediate piles 2in., to receive the waleings, and the | 
shoulders are cut square and firmly spiked together. The top of | 
the piles are cut level with the upper waleings, so as to form a bed 
for the timber platform. The earth from between the pile heads 
was excavated, and the space filled up with béton to the level of 
timber floor. The béton was carried up in 6in. layers, and no 
second course was commenced until the preceding one had been 
well pinned and levelled. A timber floor i2in. thick is laid on the 
pile heads, extending 6in. outside of piles and flush with the wall. 
Each piece of the flooring goes the whole width of the abutment 
and across each pier, and is spiked with seven lin. spiked bolts, 
each bolt being 2ft. long in the abutment and 4ft. in the 
piers. The sheet piles are 16ft. long, 12in. by 7in. and are 
driven close together, the heads being 2ft. below the bed 
of the river. Each pier and the ends and sides of abut- 
ments, 10ft. from the timber flooring, is walled on each side 
with spruce timber, 12in. by Gin., and bolted with lin. bolts pass- 
ing through both wallings and piles at every 3ft. line. Corner 
plates of wrought iron, 2jin. by jin., extend in each way 2ft.; 
four bolts of wrought iron, lin. diameter, are driven through them 
with two washers 3in. by jin. The pile shoes are of wroughtiron, 
and were supplied by Government to the contractors. The shoes 
are of Lowmoor iron, and are fixed to the pile with eight dognails 
in each. All the bolts and other iron used in the piling are also of 
best Lowmoor. 

The footing courses of abutments and piers, Fig. 7, are of large 
flat stones, laid in regular courses 18in. high, with horizontal 
beds and vertical joints; each stone is not less than ft. 
super in area or in bed. The beds are punched fair, and each 
joint is Gin, true to the square and jin. in thickness, no backing. 
All the stone is set in Portland cement. The abutments, piers, 
and pilasters, as seen in Figs. 4, 7, 12, are built of rock-faced ashlar 
masonry, the beds punched as before described; no stone is less 
than 12in. in thickness, and well backed; this work is also set in 
Portland cement. The face stones consist of headers and 
stretchers, which-all break joint. The bed joints are fully dressed, 
and the end joints for 9in. back from the face of the wall overlap 
the same distance. No header is less than 2ft. long on the face, 
and has at least two and a-half times as much breadth as the 
height, of course measuring from the face of the work to the in- 
terior. The stretchers have a breadth on the bed at least once 








and a-half the height of the course, and no stones are less than #ft. 


or more than 6ft. long. The joints are raked out and pointed in 
Portland cement. The quoins are rock-faced, with a bold chisel 
draft 2in. wide on each arris. The string courses, copings, and 
capstones are fair dressed on the face, beds, and joints, and are of 
granite of a pure white colour. The large pilasters have a sunken 
panel on the face 2}in. deep, as in Fig. 1. The cutwaters in the 
piers, Figs. 2, 4, 6, are builtat right angles to the inclined planes; the 
stones of which they are built are finely dressed on back and 
front, and are carefully bonded into the piers; and where the 
courses rest upon the footings they are notched in anglewise, so that 
the end joints of the ashlar set square. The toe-piece of the cut- 
water isin onestone. These cutwaters are absolutely necessary to 
the stability of the viaduct, as the ice breaking up comes with an 
eight-knot force, and the cutwaters therefore save the abutments. 
The filling between the ashlar and bond stones and hearting of 
abutments and piers are of flat stone, about 6in. thick, and lai 
in courses corresponding with the face stone, but sometimes two 
courses fill up the one course of face; these stones bond with 
the ashlar as much as possible. Each course is well rammed and 
grouted. The portion of wingwalls exposed (Fig. 3) is of snecked 
work or block in course, laid in 7in. courses; the stones are each not 
less than 18in. by 12in. on the bed, laid alternately as header and 
stretcher. One-fourth of each course consists of stones not less 
than 30in. in length measuring from face to interior of work, and 
bonded with the rubble backing. The beds and joints are hammer 
dressed to accurate planes and the faces pitched, and the joints for 
Gin. inwards are dressed square. The backing is of strong rubbi 
masonry well packed, and all is set and jointed and grouted with 
Portland cement; the joints, as before, are pointed in Port 
cement, and well tucked. 

The portion of the wingwalls between the pilasters, which is 
covered by the embankment, is of large scabbled stones, and the 
joints squared, &c., and good plain work. The upper courses of 
piers are composed of thorough stones, and those of the abutments 
are one and two alternately, extending the full thickness of the 
abutment; each stone is 3ft. wide under each of the roller frames, 
and where two stones are inserted both are squared and butted close 
together at the back. All these stones are chiselled on the up 
bed to receive the frames made for them. There is a sp 
of 4}in. on the face of each abutment and on each side of the 

jiers, as in Fig. 2. The cutwater caps are each in one stone, 

nely chiselled. The string courses are of thorough stones, in 
3ft. lengths, dressed on face, and the weathering is draf' 
rounded, and punched off. The parapet line from + 
of ballast is of ashlar, 18in. in thickness, having two faces. It is 
laid in alternate courses of one and two stones, the single stones 
being all headers. The double stones are full throughout, squared 
back and front, and butted close at centre of wall. The coping 
stones are each 3ft. long, cram with iron, and also with 4in, 
stone joggles; it is finely chiselled all over. The capstones on the 
pilasters are in single stones. The concrete used in these works 
was composed of washed sand and gravel, in the ratio as follows : 
three of gravel, two of sand, and two parts of fresh hydraulic 
lime. When the abutments were finished they were filled in ite 
clean dry gravel and stone spalls to the formation level, and lai 
in layers of about Gin. it. thickness, and well rammed. The space 
around the piers and abutments betwcen the sheeting piles and 
foundations is excavated to the concrete line, as marked on Fig. 7, 
and filled with spruce or cedar boughs up to the level of top of 
piles in foundations, and the remainder filled up to the top of 
sheeting piles with rip-rap or rubble stone, as in Figs. 1 and 2. 

The ironwork of the viaduct consists of two continuous wrought 
iron girders each 321ft. long and 8ft. deep. These girders are 
divided by the piers into three spans, as shown in Fig. 1. Also 
111 cross girders, each 20ft. Gin. long and one foot deep, and nine 
cross girders over piers and abutments 17ft. 10in. long and one 
foot deep. 

The two main girders are plate, the top tube of each is 2ft. wide 
by lft. deep outside dimensions, divided into two compart- 
ments by a middle web of plate iron, the thickness of which varies 
in some parts of the tube jin., and in others yyin., and jin., 
according to their situation. The vertical web plates also vary 
in substance from yin. at the piers, and jin. at the abut- 
ments, to jin. at the centre of each 100ft. span. Each vertical 
joint of these plates is formed by a strip Sin. wide and jin. thick, 
and a T-iron Din. by 24in., by gin., which are placed olsiteatey 
inside and outside, excepting a certain number at the piers an 
abutments which are formed of two T-irons, having their ends bent. 
At the places where a T-iron occurs inside and outside opposite 
each other, two gusset or tie-plates, 8in. wide and jin. thick are 
rivetted to them. The two angle irons that unite the bottom 
flange to the web-plates are din. by. din. by jin, The bottom 
flange consists of three rows of plates, the top one of which is jin. 
thick throughout the entire length of girder. Thesecond or middle 
row is fin. thick for 53ft. 4in. at the centre of each span, and the re- 
mainder of plate y;in. thick. The third or bottom row is gin. thick 
for 21ft. 4in. at the centre of each span, for 2ift. 4in. on each side 
of this last the plate is yyin., and the remainder jin. thick. 
The joint plates of the top tube are generally bin. wide, having 
one row of rivets at each side of the joints, excepting such as are 
within a distance of 22ft. each side of the piers, in which places 
they are 10in. wide, and have two rows of rivets on each side of 
the joints. Those forthe bottom flange are 2ft. 7jin. long, those 
for the top row being placed inside the girder, and having, in 
addition, two strips set over the 4in. angle iron outside the girder, 
and each joint of the middle row has one joint plate inside the 
girder, and one outside, and also outside for the bottom flange. 
The joint plates of the angle irons in the bottom flange are 2ft. 7in. 
long, and in the top tube Ift. 1lin., and in all cases are equal in 
sectional area to their respective angle irons, The ends of the 
main girders are closed in with a jin. plate, and provided with a 
manhole with a plate cover. Extra plates are also provided jin. 
thick at the piers and abutments. The holes in the bottom flange 
which takes the bolts of the cross girders are increased to /,in. 
diameter by drilling after the work was cottered together. Each 
span of 100 feet is built with a chamber of 6in, The general pitch 
of the rivets is 4in., excepting in some cases at the joints. The 
rivets in the bottom flange and angle irons are jin. in diameter, 
and all the rest are gin. The rivets which unite the tie-plates to 
the vertical T-irons are Sin. The two end cross girders are pla ced 
respectively 2ft. 4in. and 1ft. 4in. from the main giraers. All the 
intermediate ones are 2ft 8in. apart. 

The rivets in the cross girders are gin. diameter, and 4in. pitch 
holes to take the timber bolts; cast iron distance pieces are also 
fitted in their proper places. Throughout the whole of the main 
and cross girders the meeting edges of all plates are squared care- 
fully, so as to form perfectly sound bolt joints. Each pier and 
abutment is provided with an expansion apparatus, consisting of 
a cast iron saddle and bed plate, and a wrought iron frame con- 
taining rollers The rollers are of cast iron with wrought 
iron spindles cast in and turned perfectly parallel through- 
out their length, and of one uniform gauge; the spindles are in 
turned at their ends, and the holes in the rollerplates to receive them 
are bored toa free fit, The whole of the plates, angle irons, T-iron, 
strap, and bars, are of the best Staffordshire iron. The whole of 
the cast iron is of the best tough grey pig, free from cinder iron; 
and the following tests were applied to all supplied by the con- 
tractors, viz., a bar, 3ft. Gin. long, 2in. by lin., when supported 
upon bearings 3ft. apart, sustained a weight of 274 cwt. without 
breaking. ‘I'wo bars were cast each day from the metal the con- 
tractor was using for these tests. All the bolts and nuts are made 
of the best “‘S. Crown & C.” iron, The screws are Whitworth’s 
standard. 

The entire ironwork is painted with three coats of the best lead 
and oil putty, the first of these coats being red lead, and the second 
and third white. The weight of the rails used on the entire line is 
58 lb. to the lineal yard, they are in lengths of 2) ft. 3in., 21ft., and 
18ft. respectively, and in the following ratio, viz., 5 per cent. of 
the 18ft. rail, 10 percent. of the 2ift. 3in., and the remainder 21ft, 
The entire quantity supplied was 3,000 tons. 
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TO CORRESPONDENTS. 
«” We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tae ENGINEER 
go to press at an early hour of the morning of 
ication. . Advertisements, to ensure insertion, must be de- 
ivered at the Engineer Office before seven o'clock on the Thursday 
poe cet mossy Soe von: alma 
ication. 


CLAY.—Three and a-half or four inches. 

A SUBSCRIBER.— Please state exactly what you mean by ‘‘ steam-tight gauge.” 

8 5 Os bese aeting of Se treatise to which you refer. Why not write to 

H. A.— You are quite in error. You cannot by any device make water act as the 
a ; 


nytelding medium. 
— (Berlin).— We hope shortly to publish an illustration and description of 


pressure gauge in question. 

FRED. .H. B. (Halifax).—A letter addressed to Mr. Henry Wilde, Engineer, 
Manchester, will reach the inventor of the new machine. 
B. B.—You can obtain any specification from the Great Seal Patent-offce, 
Chancery-lane. The patent was taken out three or four years ago. You will 

Jind an abstract of ail specifications in THE ENGINEER. 

C. L. (Lenby).— We regret that we have not time to work out the heating surface 
of the two boilers, a task to which you should be perfectly competent yourself. 
The locomotive boiler will evaporate about three times as much water per foot as 
the Cornish boiler. 

T. 8. (Keighley),—About sity gallons if the engine works up to 20-horse power 
indicated, and less in proportion at the rate of three galions per horse per hour. 


Much less will do if the 
engine works economicaily. 

G. E. W.—You cannot use anything better for such a purpose than unpacked 
piston valves. If well got up you will find them nearly tight, especially if you 
make them deep and turn a few small shallow rings in their circumference, 
water lodges in them, and acts in some measure as a packing. 

INQUIRER.—Connection is as useful to the engineer as it is to any other profes- 
sional man, but it is certain that a man without connection has a better pros- 
pect of success than a lawyer,or a churchman, or a physician would have, 
always provided he really likes his profession and possesses some talent. We 
never heard of any distinct works on the education of engineers. You will find 
@ very good synopsis of the subjects the young engineer should study, not all at 
once, but by degrees, in a rudimentary treatise on civil engineering by Law, 
published in Weale’s series. 

A. (Leith).— We have received your somewhat strange note, and from its tenor we 
suppose we must conclude that you are not an applicant for one of the Irish 
surveyorships advertised by the Board of Trade in our columns, You do not, 
however, deny the substantial accuracy of our statement. We would willingly 
have published your denial, and if our statement is not correct we now of our- 
selves withdraw it, without any request from you, and even without your denial. 
But we must call your attention to the fact that we only expressed a belief that 
you had applied for Dublin, and not that you are actually and beyond question 
an applicant, 


This should provide for a moderate amount of waste. 





GLASS TURNING. 
(To the Editor of The Engineer.) 
S1R,—Can you or your correspondents refer me to any work, or give any in- 
formation on glass turning in ordinary lathes ? W. HL N, 


BUILTH BRIDGE. 
(To the Editor of The Engineer.) 

SiR,—We beg to call your attention to a slight error in the heading of the 
article on the Builth Bridge in your last week’s impression. It stands: — 
“Bridge over the Builth at Wye ;” and should be, “ Bridge over the Wye at 
Builth.” - JNO. J. CAMPBELL EVANS AND CO, 

Morden Ironworks, East Greenwich, S.E (W. L. BR.) 

December 8th, 1866. —— 
GALVANISED IRON. 
(To the Editor of The Engineer.) 

S1R,—In the letter from us published in your number of 7th inst. there is a 
printer’s error which we would request you to correct in your next issue. We 
stated that, after a month’s immersion in the Irish Channel, a steel plate forty 
centimetres square had lost 105°31 grarames, whereas a galvanised iron plate 
of the same size had lost only 14°42 grammes, thus proving that galvanising 
preserves iron under sea water. In your paper we read, 14°42 “ per cent..” 
which destroys the sense of the passage referred to, 

RICHARD JOHNSON AND NEPHEW, 

27, Dale-street, Manchester, (W. Kensing). 

1ith December, 1866. 
THE ATTRITION OF COINS. 
(To the Editor of The Engineer.) 

81R,—In your journal of last week a very valuable paper is given on the 
above subject. But you have omitted to state that the Jews, at the East-end 
of London, “ sweat the silver.” This is accomplished by placing a number of 
silver or gold coins (the metal not being mixed) in a long sack; a man at each 
end then shakes them, by which a small quantity of metal adheres to the 
canvas; this after a time is burned and the metal collected. The same process 
is used in the cob-nut trade. These are similarly treated, and a gloss is im- 
parted to them. 

London, 11th December, 1866. B.B. 
[But our weed correspondent omits to tell us what they get out of the cob-nuts, 

—ED.E, -_—-___ 





MEETINGS NEXT WEEK. 
INSTITUTION OF CIVIL ENGINEERS.—Tuesday, December 18th, at eight 
p.m.—The annual general meeting. 
SOCIETY OF ENGINEERS.— Monday, December 17th, at seven o’clock 
p.m.—“ On Granite as a Material for Constructing Embankments, Bridges, 
&c.” by Professor Tennant. 





Advertisements cannot be guaranteed insertion unless delivered before 
on rsday evening in each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words ; 
blocks are the same rate for the space they fill, All single advertise: 
from the country must be accompanied by stamps in payment. 
THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 
Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118. 6d. 
——s an extra charge of two shillings and sixpence per annum will 


THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THR ENGINEER, 
163, Strand, London, W.C, 
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IRON AND STEEL. 


THERE is unquestionably a prevalent impression amon, 
engineers and all those interested in theemployment of stee 
asa substitute for iron, that further experimentsare n 
before we can safely proceed to avail ourselves of the benefits 
to be derived from the employment of the more recent ma- 
terial in preference to its older and long-recognised pre- 
decessor. Thatthis question demands alargeamountof judg- 
ment, discretion, aud many precautions to avoid the occur- 
rence of errors is —— if we consider the numerous and 
wide discrepancies that are to be found in the results of the 
experiments that have been already undertaken with the 
view of ascertaining the strength of the materials of con- 
struction. They prove how little reliance can be placed 
upon any one gpa example. To take the instance of 
cast iron, which is so seldom placed in a position where it 
would be exposed to a tensile strain, that its strength to 
resist a strain of that nature is of very little importance. 
It is now known to have a tensile strength of about 7} tons 
7 — inch of area. This was the mean arrived at by 

r. Hodgkinson’s experiment, and yet, previously to his in- 
vestigations, it had been assumed to be 10 tons, and even 





as high as20tons. As a proof of the value and necessity of 
direct experiment, it may be stated that these erroneous 
conclusions were derived from calculations based upon the 
results afforded by experiments on’ the transverse strength 
of the materials. It appears extraordinary that such men 
as Napier, Barlow, Tredgold, and others, should have 
allowed themselves to draw conclusions so illogical and so 
manifestly .unpractical, especially when the shorter and 
only really satisfactory method of solving the problem was 
open to them. In some instances .an approximation may 
be’ made to the resistance of a material to a strain of a 
= nature from data obtained from the resistance it 

isplays when subjected to a strain of a different character; 
but, in our opinion, all such calculations are unreliable, 
and we should be very cautious in receiving any but those 
founded upon the results obtained from the resistance of 
the material to the direct action of the strain in question. 
The form of the specimens operated upon has a far ter 
influence upon the breaking strain than is commonly sup- 
posed. Thus the tensile strength of steel, determined by 
more recent experiment, is considerably below that esta- 
blished by Mr. W. H. Barlow from the experiments he 
condue about five years ago at the Royal Arsenal, 
Woolwich; and the reason of the discrepancy is to be found 
in the different forms of the specimens tested upon the 
various occasions. The shape adopted by Mr. Barlow was 
that of a short, thick block, fined down at the centre to a 
minimum area, while that used in Mr. Kirkaldy’s ex- 
periments was the ordinary bolt form. The strength or 
resistance to a breaking strain deduced from the Woolwich 
tests was so high as 40 per cent. above that obtained 
from the latter. Since these results were obtained other 
experiments have been carried out with the object of 
ascertaining the influence of the shape of the specimen 
upon the ultimate strain; and the conclusion arrived at is 
that the Woolwich experiments do not afford a correct 
criterion of the strength of steel under ordinary circum- 
stances. Before taking leave of iron, it may be remarked, 
with respect to the breaking strain of that material and 
the usual working strain put upon it by engineers, that 
the determination of these indispensable data has not been 
arrived at from any absolute standard, any unquestionable 
authority, but from the results of a. host of different and 
independent experiments, some of which were of a very 
dubious character. Indeed, too much. praise cannot be 
given to the various writers on the strength of materials 
in general, and of iron in particular, for the research they 
have undertaken to enable them to record the experiments, 
and the labour involved in analysing them, rejecting some 
which were inapplicable ; and, finally, for arriving at what 
must be admitted to be, at any rate, a safe conclusion, and 
undoubtedly as accurate a one as could be obtained under 
similar conditions. 

Let us imagine, however, for the moment that we have 
bidden farewell to iron as a material for engineering 
structures, and there is very little doubt that there is only 
one thing required to enable us to say so with truth, and 
that is the sanction of the Board of Trade. Engineers are 
awaiting the alteration which must come sooner or later in 
the regulations affecting works under the superintendence 
of that department, to enable them to employ steel in its 

lace; and although iron will be used in many cases for a 
ong time, still it will be on a comparatively small scale, 
and the knowledge we already possess of its qualities 
requires no addition for the contingencies attending ‘its 
future employment. The question assumes a totally dif- 
ferent aspect regarding the rival material. In substituting 
steel for its predecessor we do so with the express determina- 
tion—with the avowed object—of achieving by its aid 
works of a magnitude and importance surpassing any 
previously attempted, and, in fact, a by the 
means at our disposal. Bearing in mind the relative costs 
of the two materials, and the greater necessity for economy 
in the distribution of the one now coming into use, we 
more than ever require some standard to guide us—some 
authority to go by—some datum to refer to—in order to 
apply it successfully to engineering and architectural 
purposes, The information at present at our command 
respecting the strength of steel is meagre and altogether 
inadequate to enable us to realise the advantages which 
ought to accrue from its becoming a recognised material of 
construction. Unquestionably our stock of information is 
increasing every day, but it is against this very increase 
that in one sense we protest. e do not for a moment 
undervalue any accession to our scientific knowledge, but 
we consider that the isolated experiments of individuals 
cannot be relied upon as evidence of the conclusive results 
which might be deduced respecting the action of a 
material when subjected to a breaking strain. It has 
been demonstrated that a serious error might be in- 
curred by taking any one particular set as a stan- 
dard. No two individual experimentalists conduct 
their experiments under similar conditions, and it is there- 
fore no wonder that they disagree in the conclusion they 
arrive at. At the same time it is evidently only “making 
“the best of a bad bargain” to strike a mean between con- 
flicting statements, and accept it as a correct datum to 
base calculations upon. In order that we may fully avail 
ourselves of the powers of our new ally we must thoroughly 
ascertain what its capabilities are, and this knowledge can 
only be obtained by a careful, elaborate, and comprehensive 
series of experiments, embracing all the known forms of 
section in which the material is at’ present manufactured, 
and, moreover, any additional ones which will after a short 
time obviously come into general use. The want of more 
precise information —— os strength of particular 
sections of wrought iron has been very much felt by engi- 
neers in applying them to their designs; not only are there 
no experiments, Sut also no rules or formule applicable to 
each particular shape, and the different positions in which 
it may be placed. In future investigations respecting the 
qualities of steel, we can therefore profit by these omissions, 
and not fall into the common error of “doing a thing by 
“halves.” However or by whomsoever the experiments 
will be conducted, it is clear that the Board of Trade will 
move in the matter, and it is but right to expect that as 
the Government will probably abrogate to itself a large 





share of authority in conducting the tests, it should lend 
its assistance to any plan that might be proposed by private 
parties. 
It has been tacitly admitted for some time past, with 
+ to wrought iron, that notwithstanding the great 
value of the Menai tubular bridge experiments, especially 
at the period they were undertaken, yet the p’ made 
since in every stage of ironwork has rendered them some- 
what obsolete. Again, many of the conditions assumed in 
the construction and testing of the model tube, which 
formed the basis of the calculations and formule applicable 
to iron structures, are no longer received by the inspecting 
officers of the Board of Trade, who: found their calcula- 
tions on different data. Thus, in deducing the constant to 
be used in the well-known formula for the breaking weight 
of a girder, the whole depth, the span in the clear, and the 
area, were assumed for the respective data. In the 
ispute that arose between’ Mr. Fairbairn and Captain 
Tyler, R.E., regarding the Spey Viaduct, the latter gentle- 
man refused to recognise the validity of these data, and 
maintained that the correct value for the depth was the 
distance between the centres of gravity of the top and 
bottom flanges, and also that the net area was the proper 
area to be calculated from. Some engineers also consider 
that the correct value of the span is, not the distance 
in the clear between the edges of the bearings, but 
between their respective centres. So far, therefore, 
as the calculations of the Board of Trade are con- 
cerned the results of the experiments on the model 
tube are a dead letter ; and if an engineer were to calcu- 
late the breaking weight of a railway bridge in strict 
accordance with the formula obtained therefrom, he would 
undoubtedly have the mortification of witnessing its rejec- 
tion by the inspecting officer. Returning to the question 
of steel, and the necessity for determining a proper 
constant for it, in order to calculate the breaking weight 
of any steel bridge or girder, let us have a series of expe- 
riments upon a model steel bridge, conducted with due 
regard to all the additions made to our stock of theoretical 
and practical knowledge since the former one was under- 
taken at Millwall. It would be premature to decide upon 
the particular description of bridge to be experimented 
upon ; but it may be safely asserted that the preference 
would be given to the open web system. e are of 
opinion that two or three forms ought to be tested, not 
only as a mark of advancement beyond the former trial, 
but because it is by no means ascertained that steel will 
act in a similar manner to iron when exposed to the same 
conditions. At present we have no guarantee that a given 
form of bridge,—omitting the suspension principle, which 
admits of the most economical distribution —of iron would 
present equally.favourable features for the employment of 
steel. The one or two isolated examples of steel bridges 
at present existing have established that that material 
can be substituted for iron with many and considerable 
advantages, but they cannot be quoted as standards to be 
rigidly adhered to or adopted in any future structures of 
that material. They may be regarded as successful expe- 
riments, but nothing more. Granting that the prospective 
series of experiments we have alluded to, was carried out 
in its full efficiency, it would only remain for the results 
to be embodied in formule and equations, necessary for 
effecting all requisite calculations pee the strength 
of steel structures, in a volume which would be naturally 
regarded by the profession as a standard work. We do 
not mean to assert that the conterts would exercise any 
absolute authority over engineering desigus, except so far 
as the regulations of the Board of Trade might be con- 
cerned, but they would possess that weight and prestige 
with the profession which would be accorded to them 
solely in consequence of their inherent value. We would 
suggest that as the time is come when an alteration in the 
Board of Trade regulations respecting railway structures 
is imperative, it would be judicious to make the new 
rules rather less arbitrary than those at present in force, 


THE POLLUTION OF RIVERS. 

No one will be disposed to disbelieve the truth of the 
axiom, “that the waters of rivers which traverse the grand 
“centres of population become more impure in proportion 
“to the development of industry, for while the mass of 
“water remains the same, the causes of impurity become 
“ daily more abundant.” Nowhere has this statement been 
more forcibly and extensively confirmed than in our own 
metropolis; and it would be impossible to arrive at a 
correct estimate of the cost in human life and misery 
attendant upon the exhalations and lethal vapours arising 
from the Thames at low water in times which we can 
scarcely yet call bygone. It would be idle to indulge in 
the idea which the minds of some enthusiasts, 
that Old Father Thames is destined to roll his waters in 
transparent and _pellucid ripples through a granite-bound 
channel, and will, after a time, regain his prictine clearness 
and brilliancy. We are afraid that at the best he will 
never be anything better than a dirty innoxious stream; it 
is true that the source of his empoisonment no longer 
exists; the cause has ceased to act, but the effect will con- 
tinue. Like a person who has received a deep and 
grievous wound, the instrument inflicting it may be re- 
moved, the wound closed and healed up, but the scar 
remains. It is evident that the same operations which 
have been so successfully carried out in London respecting 
the unsewering, if we may use the term, of the Thames, 
must be carried out on a smaller scale in every town in the 
kingdom similarly situated. In China, that ancient em- 
pire, the people of which we regard at the present time as 
compared with ourselves, as being sunk in the very abyss 
of ignorance and barbarism, the rivers are never looked 
upon in the light of sewers, for there the —— of the 
utilisation of sewage is carried out in the fullest integrity. 

The evil has at last become so erying, that a commission 
appointed by Government, is employed in investigating the 
matter, and there is very little doubt, judging from the 
names of the commissioners deputed to examine into the 
whole question, that the ensuing investigation will be 
theseughiy and efficiently carried out. The commission 
holds its sittings in Victoria-street, Westminster, and the 
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river Lea is now on its trial, although it is certainly more 
sinned against than sinning. The East London Water- 
works, the New River Company, and the Lea Trust, are the 
parties, next to the public, principally interested in the 
point. It is fair to state that the East London Water- 
works Company were exceedingly anxious for an inquiry, 
and made an application from themselves to th2 Govern- 
ment, praying for an investigation. Moreover, the evidence 
of their secretary and engineer was given in a manner cal- 
culated to afford the greatest amount of assistance to the 
commissioners, who, notwithstanding all their own en- 
deavours, are very much dependent for correct information 
upon the upright and straightforward answers of those 
whom they examine. It appears that it was not until 
1852, when the company obtained an act to enable them 
to take supplies from a higher source, that they first com- 
menced to filter the water. The present reservoirs occupy 
an extent of 120 acres, but the passing of a bill they now 
have before Parliament will give them an additional 100 
acres. Mr. Rawlinson, C.E., the senior commissioner, asked 
if the directors or engineer had taken any special steps to 
test the accuracy of the assertion which had been made, 
that the water had had something to do with the spread of 
the cholera in the east end of London. It appeared, in 
answer, that no steps had been taken, and the engineer to 
the company asserted, in refutation of the statement, that 
the same quality of water had been supplied to districts 
which were not afflicted with cholera. He admitted, how- 
ever, that the sewage of Luton, Hertford, and Norfolk, got 
into water which was afterwards used for domestic pur- 
poses; but attributed this pollution to the fact that suf- 
ficient jurisdiction was either not used, or uot available, to 
prevent such a contingency. As such occurrences must be 
prevented in future, it is manifest that if the present 
authorities are not able to do it, others must be constituted 
who will be endowed with the power of so doing; and 
although it is premature just now to express any decided 
opinion regarding the result of the commission, yet there 
is, undoubtedly, a tendency towards establishing a board of 
conservancy for the Lea, under the jurisdiction of the 
Board of Trade, similar to what has been done in other 
instances, 

From theevidenceof Mr. N. Beardmore, engineer tothe Lea 
Trusts, that river is fed chiefly by springs, and its volume is 
constantly on the increase as it proceeds in its course, except 
in the dry sesson, when the springs being intermittent, 
they stop altogether. According to Mr. Beardmore, the Lea 
is very seriously polluted, and, indeed, converted into a mere 
sewer above Hertford. That the Lea Trust have not been idle 
may be seen from the fact of their having spent £160,000 
in fifteen years in improvements at different periods. To 
prevent the New River being contaminated by the mixture 
of other waters which the company are obliged to make 
use of along with their own, they have erected very exten- 
sive works at Hertford, entailing an annual expenditure of 
£600. The New River Company are decidedly inclined to 
co-operate with the Government in any mutual scheme for 
purifying the water coming into the New River from other 
streams, It would appear to us that there would be no 
difficulty in establishing a board of conservancy or other 
corporation endowed with the necessary power and autho- 
rity, when the parties concerned are so favourably disposed 
to the adoption of any equitable and mutually advan- 
tageous plan of action. Many of our Acts of Parliament fall 
into disuse and become, after a while, but little regarded, 
but if there is one of these that is more a dead-letter than 
another, we learn it is that forbidding the pollution of rivers 
by emptying refuse and filth into them. It is the commonest 
thing in the world to witness the bargemen pump the bilge 
water into the stream, on any river or canal, where barges 
ply, and bilge-water from a barge loaded with manure, 
is neither an agreeable or an wholesome addition to water 
intended for domestic purposes. 





METROPOLITAN TRAMWAYS. 

Amonc the private bills for which notice has been given of 
application in the coming session, is one likely to excite con- 
siderable interest, and probably strong opposition, viz., a bill for 
“ Power to Metropolitan Tramway Company (Limited) to Lay 
Down Tramways or Railways for the Conveyance of Passengers 
and other Tratfic Tolls.” Plans and sections of the proposed 
tramways, a book of reference, and a map showing the courses of 
the proposed lines, have been deposited in the various public 
offices in the parishes the works are to affect in the counties of 
Middlesex, Essex, and Surrey. This project, or something nearly 
similar, was proposed last year, and its merits and demerits 
were fully discussed in THe Encineer, frankly and without 
prejudice, at the commencement of the session. For some 
reason the scheme was not prosecuted or fell through, but 
Messrs. Noble and Co., the promoters, in the apparent belief 
that they have a good thing in hand, have collected a great deal 
of evidence as to the working of street tramways in other 
places, and have determined to do their best to obtain their 
reintroduction and trial in London, The revived project makes 
no pretension of an attempt to relieve the most crowded of our 
metropolitan thoroughfares, in which, indeed, with their narrow 
necks, its introduction would probably greatly aggravate existing 
pressure, and the routes upon which it is proposed to lay down 
the lines are those upon which there is, if least need, from the 
amount of traffic, for increased accommodation, the best oppor- 
tunity, from the width of the roads, to test the system without 
interference with the existing traffic by other vehicles. The 
proposed lines are five in number. One line will, it is proposed, 
start from near Finsbury-place, and, proceeding by the City- 
road, traverse Islington and the Holloway-road, and termi- 
nate at the Archway-road, which, by the way, was one 
of Telford’s works, and constructed as an escape from High- 
gate-hill. The second line will start, it is proposed, from 
the end of Tottenham Court-road, near Meux’s brewery, 
and passing along that road, Hampstead, and Camden-roads, will 
terminate in the Seven Sisters’-road. The third line is intended 
te commence in Whitechapel, near Middlesex-street, and to pro- 
ceed by Mile End, Bow, and Stratford, to near the border of what 
remains of Epping Forest. The other lines are in Surrey; the 
terminus to be at the south end of Westminster Bridge, from 
which the tramway will proceed by the Westniinster Bridge-road 
and Kennington, and Kennington Park-roads, at the last of 
which will be a fork, one line running to Brixton, and the other 
to Clapham. ll the lines are proposed to be double, which will 
obviate the obstruction and delay caused by sidings. Among 





the advantages which the projectors urge as attaching to their 
scheme, or in anticipation of objections, are these:—that the 
“crescent rail” will be used, which is laid level with 
the street, and offers no objection or inconvenience to any 
description of wheeled vehicle, in crossing at any angle or in 
running in the same direction. The right of the public to use 
the entire roadway, excepting the narrow groove for the flange 


| of the wheel, is proposed to be secured by the bill ; the company 


engages to keep the pavement of the road in repair between and 
on each side of the rails, and to reduce road repairs to a minimum 
it is proposed that the rails, when laid on macadamized roads, 
will be blocked with stone on each side. The carriage ways on 
which it is proposed to lay the tramways are at their narrowest 
parts from 30 feet to 49 feet wide, excepting three points, and at 
their broadest from 38 to 98 feet, the width of a portion of the 
Whitechapel-road. The streets in which the tracks (in some 
instances four in number) in New York are laid are from 20 to 
48 feet wide, excepting the numerical avenues, which are 60 feet 
wide. In Philadelphia the streets in which the tramways are 
laid are almost uniformly 26 feet in width. The evidence as to 
the convenience, popularity, economy, and safety of these tram- 
ways, albeit, almost exclusively American, is very important and 
well worthy of attention, and will doubtless be pretty well 
brought out before the proper parliamentary tribunals. 

It cannot, we think, be doubted that if this method of street 
locomotion is to be fairly tried in the metropolis, the experiment 
cannot be made more hopefully, and with less disturbance, than 
upon one or other or all of the routes which the promoters have 
proposed. Their ability to keep the narrow groove clear for the 
flange of the track cars is their own affair; and as for the pos- 
sibility of its wedging the wheels of other vehicles, or catching 
the shoes of horses, they will, doubtless, be required to furnish 
irrefragable evidence and demonstration of the impossibility of 
such results. 


WE have lately had the pleasure of inspecting the new 
machinery for preserving vegetables, under Mantfield’s patent, 
which has just been erected on the premises of Messrs. John 
Burgess and Sons. 

. The present method of pickling vegetables consists in soaking 
them in brine until they are thoroughly saturated, after which 
they are placed in vinegar. In the latter part of the process, the 
vinegar should penetrate the vegetables thoroughly, and displace 
the brine. This rarely occurs in practice, and, consequently, the 
vegetables never lose their natural rawness ; besides, the brine 
has the effect of diluting the vinegar frequently to an injurious 
extent. 

By the new method, which probably is calculated to supersede 
the old plan entirely, the vegetables, after having been soaked in 
the brine, are placed in an air-tight receiver under atmospheric 
pressure, and all superfluous moisture expressed without in any 
way injuring them. The air is subsequently exhausted by 
pumps, and a valve, communicating by means of a platinum 
pipe with an air-tight vessel containing vinegar, is opened. The 
pressure is then increased to 45 lbs., and the vegetables thus 
absorb the pickling liquid thoroughly, and in a few hours are fit 
for food. The machine is admirably contrived, and the pumps 
are worked by a Lenoir gas engine. The principle has been 
applied for many years to the creosoting of railway sleepers, and 
we believe the patentee disclaims any merit of having invented 
anything new ; he has simply modified the apparatus for a very 
useful purpose, and this he seems to have done very effectually. 





BOVILL +. GOODIER. 

Wedo not exaggerate when we state that almost all the millers 
of the country, last week again watched with the greatest interest 
one of those numerous patent cases with Mr. Bovill for a plain- 
tiff, and some unfortunate miller for a defendant, which are almost 
continuously figuring in our courts of law. It will be remem- 
bered * that this particular case of Bovill v. Goodier had already 
been brought before the Master of the Rolls, and the Second 
Court of Common Pleas was occupied during the whole of last 
week in trying issues as to the novelty of the invention 
patented on the 5th June, 1849, by Mr. George Hinton Bovill, 
(No. 12,636, prolonged for five years,) for improvements in the 
manufacture of wheat and other grain into meal and flour. Mr. 
Justice Willes presided, and by consent of the parties a special 
jury of nine tried the case. Mr. Grove, Q.C., Sir George Honeyman, 
Mr. Aston, and Mr. Matthew, were counsel for the plaintiff; Mr. 
Watkin Williams, the Hon. A. Thesiger, Mr. Fullarton, and Mr. 
Laing, appeared for the defendant. Messrs. Harrison were the 
solicitors for the plaintiff ; and Mr. W. W. Wynne, solicitor of the 
London Association of Millers, was the solicitor for the defence. 

The question for trial was not the general one of the validity of 
the patent, but merely the particular question, “ Was the inven- 
tion new!” This resulted from the fact that the Master of the 
Rolls, who last April directed this question to be tried by a 
special jury, had decided that the invention claimed was a 
proper one to be the subject of a patent, that the specification 
was sufficient, and that Mr. Goodier, the defendant, had infringed 
the patent. Consequently the patent was not on this occasion 
exposed to any objection except the want of novelty in the in- 
vention. The peculiar conditions under which the trial took 
place added to the obscurity and the length of the case. 

The nature of the invention had been determined by the 
Master of the Rolls, and his decision in that respect governed 
the parties and the Court on this occasion. The question of 
novelty was left in the shape of four questions, viz :— 

1, Was it a new invention to fix the top stone and cause 
currents of air to pass by blowing or exhaustion through the 
stones when the top stone is fixed, and to introduce ventilating 
pipes in the stones ? 

2. Was it a new invention to exhaust the dusty air from the 
millstone case after it had been blown through between the 
stones ? 

3. Was it a new invention to strain or filter the stive through 
suitable porous fabrics? 

4, Was any combination of the preceding processes a new 
invention ¢ 

The plaintiff himself gave evidence as to the novelty of his 
invention, and he was supported by Mr. Nasmyth, the English 
introducer of the steam hammer; by Mr. Fothergill, C.E. ; and by 
Mr. Miller of the Government Dockyard. It appeared from their 
testimony that since the introduction of Mr. Bovill’s invention 
millers have been able, for the first time, to dress the meal 
immediately upon production through fine French silks, and 
that all tendency to pasting in the meal spouts, the millstone 
cases, and even in the stive rooms, had been overcome. 

The second and more important part of the invention—namely, 
that of the exhaust—had been held by the Master of the Rolls to 
be not the use of any kind of exhaust from the millstone cases, 
but the use of an exhaust so regulated as to carry away ‘the 
plenum,” which was explained to be the extra pressure of air in 
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the millstone case, caused by the rotation of the running stone ; 
and, in accordance with the Master of the Rolls’ decision, it was 
treated on both sides as unn that there should be what 
was called a superadded blast, to make the prior user anticipa- 
tions of the patented invention. 

For the defence, evidence was offered that there had been used, 
before the date of the patent, at the mills of Mr. Potto Brown, at 
Houghton, near St. Ives; Mr. Joseph Fison, at Ipswich ; Messrs. 
S. Kidd and Co., Isleworth ; and Mr. Muir, of Glasgow, an ex- 
haust in such a mode as to carry off the stive and allow the meal 
to descend the meal spout fit for immediate dressing, although 
in none of those mills had they succeeded in obviating the 
pasting in the exhaust trunks and stive rooms. Evidence of the 
first publication in England of certain French patents for ex- 
hausting the stive was also adduced. 

In summing up, the learned Judge expressed his concurrence 
in the views of the Master of the Rolls as to the meaning of Mr. 
Bovill’s specification, and the fact of infringement by Mr. 
Goodier ; and the jury, after about twenty minutes’ consultation, 
returned a verdict that it was not new to exhaust the plenum 
(being question No. 2), but that the other three were all new 
inventions. 

This was, in effect, a verdict that the invention claimed was 
not new, and, consequently, that the patent is wholly void. The 
case must now be dealt with again in the Court of Chancery. 
We content ourselves, for the present, with this outline of the 
case, as we understand a verbatim report of it is about to appear, 
when we shall return to the subject. 








THE FRENCH EXHIBITION AND THE ISLINGTON SHOW.—We 
must not omit to name that in the clock gallery the agents of the 
Imperial Commission for the 1867 Exhibition have an office, 
furnishing large coloured plans and printed particulars of the 
arrangements in the oval palace at Paris. The British public are 
not aware of the unusual interest taken by the Commission in the 
department assigned to agriculture. It isknown, however, that the 
Emperor is bent upon presenting the most complete practical 
example of British and Continental industry of the field and 
homestead. An island on the Seine has been devoted to this 
special feature; and at Billancourt the representatives of all 
nations are to exhibit in actual operation the various pro- 
cesses of their peculiar husbandry. The tract of land is large, 
the soil is rich; arrangements are being made for the competitive 
trials of machinery, and for shows of animals and poultry ; and, 
already, the Commission has granted to Messrs. J. M. Johnson, of 
Castle-street, Holborn, the right of publishing in a serial form a 
special catalogue and programme of the exhibitions and perform- 
ances in this novel and attractive section.- Times. 

AMERICANS ON ENGLISH GUNS AND ADMIRALTY LoRDS.—The 
result of recent experiments at Fortress Monroe, proving the 
irresistible force of our heavy artillery, appears to have alarmed 
Sir John Pakington, First Lord of the Admiralty, a country 
magistrate, sent to Parliament by a small borough, and knowing 
as much about marine matters as he does of Sanscrit or the yet 
older Demotic language. When he learned that our cannon lite- 
rally drove all before balls of over 400 pounds (and we have heard 
of at least one gun which can send @ ball of over 600 pounds), he 
gave an order to substitute iron for iron and granite on the de- 
fences of Partsmouth. The Zimes thinks that it has not yet been 
proven whether the value of a gun is to be judged simply and ex- 
clusively by the weight of the ball, but it adds, ‘* As to the ques- 
tion of fortifications, there is a separate moral to be drawn from 
that. The experiment at Fortress Monroe proved more than the 
weakness of unarmoured granite, for it showed the insufficiency of 
four-inch armour.” The fact is, we are in a transition state as 
regards the appliances of attack and defence, and the United States 
is teaching Europe with what weapons war should be waged. The 
needle-gun was invented by a Philadelphia merchant (the British 
soldiers are now being armed with Snider rifles), and our little 
monitors have proved equally serviceable at sea. The school- 
master is abroad, as far as fighting weapons are concerned, and he 
bears the familiar title of Uncle Sam.—Philadelphia Press. [The 
schoolmaster would have done better had he stopped at home 
and taught the writer of such rubbish as the foregoing something 
about ordnance.—Eb. E.] 

Gas Suppiy.—In the last session of Parliament eight Acts were 
passed relating to gas companies. A recent parliamentary return 
contains numerous details as to the Acts under which the respective 
companies it enumerates have been established; the rates at 
which they supply gas per 1,000 cubic feet, the average price they 
pay for coal, the amount of capital invested, and the rates of 
dividend paid to shareholders or proprietors. The returns relate 
to twenty-one gas companies in the metropolitan district, to 143 
English and Welsh gas companies, to eight Scottish and three 
Irish companies. As may be supposed, there is a wide range 
under each of the returns. In the metropolitan gas companies 
established under Acts the price of gas ranges from 3s. 6d. per 
1,000 feet, on the consumption of above 1,280,000 feet, to 6s.; in 
the provinces the price ranges from 2s. 6d, at Birmingham to 7s. 
at Uxbridge, for certain distances. In Scotland the price ranges 
from 3s. 8d. at Edinburgh, to 7s. 6d. at Inverness; and in Ireland 
from 3s. 4d. in Belfast, to 6s. 3d. in Sligo. The price for coal paid 
by the metropolitan companies runs from 14s, per ton, paid by the 
Croydon company, to 48s, 4d. for Boghead, paid by the Equitable. 
In the provinces the — paid for coal range from 5s. per ton, at 
Barnesley, and 8s. 6d. at Bristol, to 28s. for cannel at Devonport. 
In Scotland the price ranges from 13s. per ton at Glasgow, to 27s. 
at Inverness ; the Irish companies are supplied at from 14s. 8d. 
to 18s. The Chartered Gas-light Company has a capital of 
£780,000 ; the Imperial, £1,703,000 in snares and debentures ; the 
Pheenix, £852,000; the provincial companies have capitals of from 
£4,000 upwards. The dividends range from 2} per cent. Stour- 
bridge to Louth 12} per cent. About half of the companies pay 
10 per cent., and a large portion of the remainder pay 7, 74, 8, 
and 9 per cent. 

THE ExpLosion Of A TuG Boat at BristoL.—From an official 
report, addressed by Mr. Galloway, the chief surveyor, to the 

3oard of Trade, we have some authentic particulars of this explo- 
sion, which happened at the beginning of last month. If 
Mr. Galloway be right—as he most probably is—a coroner’s 
jury was again wrong, and the verdict, that the boiler ex- 
ploded from a deficiency of water simply ridiculous. It appears 
that the remaining pieces of the boiler “‘show that corrosion 
to a large extent had set in along the laps of the 
plates on the outside, and that the remaining stay ends show 
weakness. The safety-valves, also, were not in proper order ; the 
one constructed so as to be out of the control of the engineer 
whea steam is up, was screwed securely fast in its seat/' The 
remaining valve is fitted with the ordinary lever and weight, and 
under the control of the engineer; this valve is only 4y,in. in 
diameter, and the passage for the steam leading to it is of much 
less area. It was given in evidence that the valve was weighted 
to 18 lb. per square inch, but if the weight were placed at the end 
of the lever (it had the appearance of having been so) the pressure 
of steam would have been 25°99 lb. It was also stated that the 
enginetr had been detected in placing a 14 1b. weight on the end 
of the lever, in addition to the ordinary weight of 36 1b. Should 
he in this case have applied the extra weight the pressure on the 
valve would have been equal to 35°827 Ib. per square inch, and if 
the steam was blowing off strong at the time (also given in evi- 
dence) the pressure on the boilers would be 40 lb. per square inch.” 
This pressure, taking also into account the state of the boilers, 
would, in Mr. Galloway’s opinion, be sufficient to cause the acci- 
dent. ‘‘Had these boilers been under Board of Trade inspection 
the pressure allowed would not have exceeded 12 lb. (although 
proved by hydraulic pressure to 40 lb.), anda proper safety-valve 
must have been fitted,” 
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OFFICIAL RECOGNITION OF STEEL IN 
CONSTRUCTION. 

In continuation of the documents we have published 
on this subject we now print the memoranda of the Rail- 
way Inspectors of the Board of Trade sent in answer to, 
the Secretary’s circular :— 


Mem. BY CAPTAIN TYLER. 

Mr. Allen’s letter, and the letter signed by certain engineers and 
manufacturers of steel which accompanies it, is, as far as the rail- 
way department is concerned, written under misapprehension. 

We have no instructions, nor have we laid down any rules tend- 
ing to prohibit the use of steel in railway structures. 

It is not correct to say that the bridge referred to near St. 
Helen’s *‘could not have been constructed ” if it had been intended 
fo: passenger traffic, 

We state in our “‘desiderata” that the maximum strain on a 
wrought iron bridge shculd not exceed five tons to the square inch, 
but we say nothing about steel. 

he experiment whi-h was tried before Colonel Yolland and 
myself in 1860 upon a girder of puddled steel was not favourable, 
in consequence not so much of the quality of the material as of 
the mode in which it was applied. And the Mersey Steel and Iron 
Company have not asked us to witness further experiments, a8 we | 
then expressed their intention of doing. But I for one sh 
always be ready, when occasion arises, either to consider a proposi- 
tion for the use of steel in a bridge before construction, if such 
should be thought necessary, or to allow of extra strain beyond 
the five tons to the square inch above referred to, in the material of 
a constructed steel bridge, provided, and in proportion as the 
proved quality of the material and the mode of construction, 
warrant me in doing so. 
(Signed) H. W. TYLER. 

October 20th, 1866. 

Mr. Allen’s letter, it will be remembered, appeared in 
our issue of the 9th of last month. The “desiderata” 
alluded to by Captain Tyler come under Nos. 10 
and 11 of Schedule B of the circular always sent by the 
Board of Trade to the authorities of any line before it is 
opened. They are:—“For every cast iron bridge the 
breaking weight should be equal to three times the per- 
manent load due to the weight of the superstructure, added 
to six times the greatest moving load that can be brought 
upon it;” and “for every wrought iron bridge, the 
greatest weight which can be brought upon it, added to 
the weight of the superstructure, should not produce a 
greater strain on any part of the material than five tons 
per square inch. The heaviest engines in use on railways 
afford a measure of the greatest moving weights to which 
the bridges can be subjected.” 

Mem. BY COLONEL YOLLAND. 

The maximum strain (tensile) for wrought iron of five tons per 
square inch, was adopted by the Board of Trade, and accepted 
almost universally by civil engineers, in consequence of the recom- 
mendations contained in the report of the Royal Commission (of 
which Lord Wrottesley was president, and Captain Galton secre- 
tary) that investigated the whole subject 

But the inspecting officers could not, at the present time, safely 
adopt a strain of eight tons per square inch for steel, unless it had 
previously been established that the usual strength of that 
material would warrant it, 

A series of very careful experiments would, in my opinion, be 
absolutely necessary to be carried on, either. by a commission, or 
the officers of the department, before we should be justified in ac- 
cepting steel with astrain of eight tons per square inch for railway 
structures, 

The experiment at Liverpool on puddled steel referred to by 
Captain Tyler, proved nothing; and in any case, the fracture of a 
single girder, possibly constructed specially for the purpose of 
superior material to that in ordinary use, would not be conclusive. 


(Signed) W. YOLLAND. 

23rd October, 1866. 

Mem. BY MaJor RIcu. 

The comparative strength of cast steel and iron can easily be 
tested in bars and plates of the material. 

No steel bridges have ever as yet come under my notice, and 
there is certainly nothing in the Board of Trade regulations to 
prevent their being constructed. 

(Signed) J. H. Ricw. 

In printing these we wish also to publish cz extenso the 
remarks made by Mr. Traill as to his personal experience 
of a steel boiler. The precis we published scarcely did 
justice to it. Mr. Traill says that he wishes “to add 
to his former letter-on the subject of steel, that he was 
in a sea-going vessel for about five years, and that the 
tubes of the boilers, which were made of steel, were as 
tight at the end of the time as at the beginning, and that 
many parts of the outside of tube plates showed the 
bloom as if fresh from the rollers.” 

AN OPERATIVE ON STRIKES. 

We commend to the attention of our readers the follow- 
ing communication from one who has taken part in strikes 
and apparently studied the entire subject in a rational and 
impartial spirit. We are pleased to think that the time is 
not distant when the power of trades’ unions will be re- 
duced to legitimate proportions, and the working man will 
be relieved from what is virtually a tyrannical oppression. 
The great Stavely movement in the direction of liberty is 
full of promise, and “ Fearless ” may rest content that we 
shall be happy to aid those who desire to throw off the 
yoke of delegates, and to confine the union system to its 
true purpose, that of “ making provision for old age, sick- 
ness, and want of employment.” 

To the Editor of The Engineer. 

Sir,--On reading the leading article in your paper of December 
7th, and being myself one of the individuals referred to as a be- 
liever in the permanence of England’s commercial prosperty, I beg 
your consideration for a few suggestions tending to show that high 
wages, and strikes to procure the same, are not the only cause why 
England _ is undersold in her own markets by Continental pro- 
ducers. Before doing so, permit me to saya few words onthe strikes 
themselves. While I perfectly agree with you that trades unions 
are bad, when used as they have been lately, but good when used 
as originally intended—viz., to make a provision for old age, sick- 
ness, or want of employment—I think that, while tracing the 
matter wholly to strikes, something might have been said as to 
their causes, especially as Iam not aware that one respectable 
newspaper advocates the cause of labour in a candid and intelli- 
gent spirit; and he who would interest himself by judicious 
writing, or a series of lectures, to teach the working-man the evil 
effect of strikes, and the interested motives of the parties recom- 
mending them, would be a benefactor to his country, and deserve 
the warm thanks of all classes. 

Strikes are not, as a rule, the act of the working-man himself; 
he rarely sees the manifold grievances which are held forth as a 
cause for striking, till they are pointed out to him in the inflam- 
matory language of some trade delegate, who, influencing the 





more dissipated members of a workshop, induce them to become a 
source of terror and persecution to their more ble shop- 
mates; and it will be found that the least respectable members of 
a community are always first on strike; and the writer is convinced, 
from his own experience, that not one out of ten of those who do 
turn out are aware of any real grievance before them. 

I remember the engineers’ strike of 1852. I was then in the 
employ of the London and Brighton Railway, at their works at 
Brighton, and had to give a day’s pay per week to support the 
strike. After. six weeks the funds began to fall off a little, and 
Messrs. Allan, Newton, and others, were sent down to Brighton 
to remind us of our duty to ourselves (?) and our bre- 
thren. A large meeting was held in the Town Hall, and, 
much to the surprise and annoyance of the delegates, 
Mr. Laing, the worthy ang much-respected chairman of the com- 
pany, was there to meet them, and gave the meeting much sound 
advice and kind information, among the rest some bearing very 
strongly on the matter in hand, pointing out to the victims of 
delegacy how their money was being spent in bringing delegates, 
travelling from London per first-class carriage (there were four of 
them, I think), and on their arrival at Brighton could find no 
better amusement than jumping for bottles of wine. Surely it 
would be better if those who employed workmen would endeavour 
to enlighten him to his own interest and deliver him from the 
evil influence of men who are the paid and, consequently, zealous 
agents of strife and strikes—men whose whole employment is to 
separate the interests of employers and a If those men 
were met and exposed by right-minded employers, with a few 
questions as to how they got their living, who sent them, &c., a 
better insight would be obtained into the working of evil inflnence. 
Your paragraph from a morning contemporary shows that some 

rtion of the working classes at least are alive to their own 
interest. Let us hope, then, that some of the philanthropic 
gentlemen of Exeter Fall, &c., whose sympathies extend to the 
negro, may turn their attention to abuses at home, and that the 

ress, and among them your own influential columns, whose pecu- 

iar and extensive circulation enable it to reach many branches of 
the trade, unattainable by other means, may lead the workman to 
a better knowledge of his own interests with relation to his 
employers, and obtain his opinions from a better source than the 
dissatisfied and exciting nature of the Reynolds’ literature of the 
day. It must be borne in mind, however, that the working man 
labours under many disadvantages—manufacturers must have large 
profits, householders, especially in London, must have enormous 
rents, shopkeepers, who provide him with clothing and necessaries, 
must have large profits, and, with his utmost care, he can seldom, 
during his lifetime, gather so much as will keep him in old age. 

With reference to the importation of foreign produce it is very 
doubtful if that can be traced to high wages in England, as by the 
table of wages for Germany, given in your notes on Germany, in 
the same paper, it appears that the wages there are little, if at 
all, higher than the wagers of similar classes in Scotland, where 
smiths, joiners, pattern-makers, engine-fitters, and turners are 
paid from 20s. to 24s. a week, and foremen 26s. per week, and an 
person acquainted with continental workshops is aware of the dif- 
ference in amount, and generally of the quality, between the 
English or Scotch and continental workman of Germany and Bel- 
gium. London is almost the only place in England where exces- 
sively high wages are paid, and theexcess is caused by the increased 
cost of subsistence. 

If, then, wages are the cause of the immense import of machinery 
and finished work, how is it that some of these orders do not find 
their way among the equally small paid workmen of Scotland ? 

To the writer it seems that one cause has been lost sight of, 
viz., that foreign makers are content with smaller profits than our 
own; and consequently can afford to supply the English market 
with goods at a cheaper rate than the English capitalist considers 
a fair return for his investment. Again, another cause is, that 
manufactured goods are, as a rule, admitted free of duty, while 
duty is frequently charged on the raw material. I trust you 
may find a corner in your valuable paper for those few remarks, 
and that the day is far distant when England will be eclipsed by 
the pupils she has contributed to teach. FEARLESS, 

MULTUM IN Parvo.—The following advertisement has been in- 
serted in the daily papers with reference to “‘a breech-loading rifled 
eight-pounder gun and carriage:”—*‘ The gun is of brass, lined with 
a coiled wrought-iron tube, secured by screwing, on what is in- 
correctly called the Palliser system, it having-been invented and 
brought forward by Colonel Hay Campbell, R.A., in 1861, a year 
before it was proposed by Major Palliser.” ‘* The carriage is 
built of alternate layers of wood and flat iron on edge, with iron 
plates resting on their edges, for the purpose of resisting concus- 
sion. This system, invented by Colonel Hay Campbell in 1857, 
and offered to the Controller of the Navy asa plan for armour 
plating in 1860, was subsequently brought out as original in the 
Chalmers shield, and is now being appropriated by Mr. Reed in the 
construction of armour-plated ships.” At 37 and 38, East-street, 
Baker-street, is to be seen this embodiment of claims to Major 
Palliser’s, Mr. Chalmers’, and Mr. Reed’s ideas, 

THE TRADES UNIONS AND THEIR PoLicy.—It is too well known 
that for years no such distress has existed amongst the Thames 
iron and wooden shipwrights as at present. It was only the other 
day that the rector of Greenwich wrote tothe Z'imes, appealing to 
the sympathies of the public on behalf of twenty thousand ship- 
wrights and their families, represented to be ii great want. Now 
we hear, on the very best possible authority, that two of the most 
eminent shipbuilders on the Thames have offered to lay down two 
large ships each in order to thereby give employment to some 
thousands of hands. In one case (a wooden shipwright) six shil- 
lings a day were offered for a full day’s work; in the other seven 
shillings, the full trades union rate, but only to work three- 
quarters of a day during these hard times, with the view of dis- 
tributing the employment amongst a greater number of hands. 
With both these firms the work was to be on speculation, as not 
one of these four ships was to be laid down to carry out an order. 
To those ignorant of the policy of the trades’ unions it will be in- 
credible to hear that the men have not been allowed to take work 
on these terms. Well may we tremble for our manufacturing 
supremacy, when it is remembered that these very six shillings 
daily for about ten hours’ work is more than twice what is received 
by the Belgian artizan. 

Tue Society OF ENGINEERS.—The Society of Engineers have issued 
a circular suggesting the following subjects for papers to be read by 
the members and others. We may add that very valuable premiums 
are annual'y awarded to the best papers, and these premiums may be 
taken by any one, whether a member of the society or not. Works 
in progress: Blackfriars Bridge, Bombay Gas Works, Chelsea 

sridge (Albert), dead meat market, Smithfield; East London 

Railway, Pneumatic Railway, Rio de Janeiro drainage, Thames 
Embankment, West London Railway. Miscellaneous: Agricultural 
machinery, apparatus for cleaning ships’ bottoms, armour plating 
for ships, breakwaters, breechloading small arms, canal navigation 
by steam, construction of foundations, deflection of iron girders, 
cast and wrought ; dredging machinery, electric and submarine 
telegraphs, fire-proof buildings, floating docks, fortifications, gas 
and water meters, gas and water engines, harbours of refuge, 
hydraulic machinery, hydraulic propulsion, improvements in iron 
manufacture, improvements in boiler making, improvements in 
boiler mountings, Indian railways, iron ship building, iron bridges, 
-ighthouses, locomotive engines, marine engines, making and 
drainage of roads, ordnance, preservation of iron structures, pre- 
servation of stone, purification of gas, purification of water, rail- 
way surveys, recent improvements in engineering tools, recent 
results of testing steel and iron, steam rivetting apparatus, steel 
versus iron rails, steel in bridges, stone bridges, phe + tors cables 
—making and working ; suspension bridges, supply of water to 
towns, telegraphy, torpedoes, turbines, ventilation of sewers, 
ventilation of mines, ventilation of houses, wet and dry docks, 
working heavy guns. 





| within Swiss territory. 





SWISS INDUSTRY. 
ITRONWORKS AND MACHINERY. 

TuE production of iron within what are now the boundaries of 
Switzerland is of very ancient date, but has never attained any 
considerable proportions, as the coal measures are wholly deficient 
Ores of iron were, however, worked in 
the Alps in the time of the Romans, and at Sargans in the 
Rheinthal, situated on one of the main Roman roads. Hematite 
was undoubtedly extracted from the Gonsen mountain, which now 
supplies the little furnace of Plons. Most of the Swiss iron is ob- 
tained from the Jura, where several small establishments still re- 
main; but although the consumption of iron of every description 
is increasing in Switzerland with extraordinary rapidity, its pro- 
duction, which has never, so far as we can learn, been equal to 
its requirements, is daily falling off, and furnishes quite an in- 
significant quota to the demand in the country. Not many years 
ago England forwarded the greater part of both the pig and bars 
required to fill up home deficiency, but Belgian pig is now com- 
peting with Scotch ; indeed that country and Creusot in France 
bid fair soon to divide the entire supply of wrought iron. Some 
of the boiler plates {rom M. Schneider's establishment at Creusot, 
now probably the first of its kind in the world, are considered 
superior to Lowmoor, both in Switzerland and Southern Ger- 
many. It is worthy of remark that Swiss engineering firms in 
general date the decrease of their English purchases from periods 
when strikes in the iron and coal trades had disturbed our 
markets, and caused them to look about for more reliable sources 
of supply. As we have already said, the production of pig iron 
in Switzerland is small and decreasing, nevertheless the smelting 
ore is interesting to us from the fact of their working entirely with 
charcoal, and from the great care taken to economise heat in 
every possible way. The total annual production is now under 
10,000 tons; in 1850 it was probably more than 12,000, but at 
that time there were fourteen furnaces in blast; not more than 
half that number are now working, though the production of these 
seems to have been augmented. Their gross yield is thus not 
more than is run from a single average furnace in England. The 
state of the manufacture in 1851 is thus set forth in a work 
published in that year by Stephen Franseini:— 

“The establishments of Entervillier and Bellefontaine, in the 
canton of Berne; Kriens, St. Joseph, Klus, and Aldermansdorf, 
in Lucerne; Grossen Rheinfall, in Schaffhausen; Plons, in St. 
Gall; Roveredo, in Grisons; Vallorbes and Aigle, in Vaud; 
and Ardon, in Valais, comprise fourteen furnaces, thirty refine- 
ries, 6,000 men, and 2,000 horses, including burners and carriers 
of charcoal. Value of establishments, £280,000; working 
capital, £120,000; ore raised, 35,000 tons; pig produced, 14,400 
tons; wrought iron, 12,000 tons.” 

The principal works now in operation areat Plons, Canton St. 
Gall ; at Gerlofingen ; and at Untervillier and Delamont in the 
Jura. As these establishments all produce charcoal iron, and 
convert it on the open hearth, their hammered bars are of first- 
rate quality, and command about twenty shillings per cwt. in 
Switzerland, but even this price must soon cease to be remunera- 
tive from the increasing cost of charcoal, whilst on the other 
hand it is daily more ditficult to sell, in consequence of the low 
prices at which many good brands of iron are now imported. The 
capital involved in a Swiss blast furnace is very small, and the 
arrangements for working it simple and effective, great attention 
being paid to the utilisation of the gases. The establishment at 
Plons is a good sample of this class of ironworks generally. 
It has a single blast furnace about 24ft. high by 6ft. at the boshes 
narrowing to 8ft. 3in. at the throat; it is built of sandstone found 
in the neighbourhood. The masonry work is exceedingly massive, 
forming acube of nearly 30ft. A,on the accompanying plan, Fig. 1. 
shows the furnace; there are four arches of about 10ft. in diameter, 
and 10ft. deep, and the same height, one entering from each side 
towards the furnace; the front one serves as the tapping place, 
through that on the left side the single blast pipe N is introduced. 
The blast is given by a fall of water through six 8-in. pipes, ter- 
minating in a cistern at B. The fall is about 40ft.; the pressure 
obtained is equal toa 1‘2 column of mercury, and is exceed- 
ingly steady. This method of blowing is adopted in many cases 
where water power is abundant. Its simplicity is a great recum- 
mendation, but it is wasteful of power, and a good deal of spray 
from the falling water gets carried forward with the blast, which 
is of course injurious in the furnace. F, F shows the'direction of 
the tank, leading water from the hill behind to the head of this 
apparatus. Most of the charcoal is made in “mellar” on 
the ground where the wood is cut. K, K are the calcining ovens, 
constructed aud worked just as lime kilns are, the small waste 
charcoal being used. From them the ore is taken to a stamping 
mill D, driven by a small water-wheel E, where it is broken to 
about walnut-size. A large stock is kept on hand in the yard J, 
whence it is raised to the top of a furnace by an inclined railway 
L, worked by the windlass M, to which power is brought from the 
water-wheel by the shafting C,C. A good road I, I passes round 
the works, bringing charcoal from the mountaius of Gais, and ore 
from the Gonsen opposite. Fig. 2 shows the arrangement by 
which not only the blast but the previously calcined and broken 
materials are heated by what manyof our irenmasters still con- 
sider waste gases. A, blast heater; B, ore heating oven; 
C, trap for feeding in ore ; D, door at back of oven for with- 
drawing red-hot ore, which is then brought round and charged 
into furnace from floor F; E, an iron cowl to take away any gas 
escaping direct irom furnece; G, chimney taking away gases 
after the heating operations. The ore is found in beds of 
about 4ft. thick in a limestone of the middle Jura forma- 
tion, and overlying oolitic beds. A red oxide is obtained in 
the upper parts of the formation, and below it magnetic ore of 
good quality,and mixtures, or intermediate varieties, “ palb roth,” 
are also worked besides carbonate of manganese, which is of great 
value in improving the quality of the yield. The Oxford chalk 
iramediately overlies these iron bearing strata. The following 
materials in the quantities given are charged fourteen times in 
every twelve hours, and yield a little more than 30 cwt. of pig in 
that time, viz :— 

Hematite, 144 lb.; magnetic ore, 108 Ib.; “ Halbroth,” 108 Ib.; 
pine charcoal, 1251b.; beech charcoal, 501b.; elm charcoal, 
71 lb.; manganese, 36 Ib.; flux (calcareous sand), 36 Ib. 

Every pound of these materials is accurately weighed before 
charging. The works are managed with excellent system and 
regularity, and would form a capital model for similar establish- 
ments if the circumstances of any district should warrant such 
an undertaking; but the tendency of iron manufacture is to 
gravitate towards great centres, and flourish only in coal districts, 
so that small wood-burning furnaces, like those in Switzerland, 
must soon cease to exist. Wrought iron is not made at Plons, 
but nearly all Swiss iron is worked into bars at the other forges 
mentioned, or at Schaffhausen, where there are several refining 
fires. The process of puddling is not resorted to, the blooms are 
formed in an open fire blower by a tuyere from each side, the 
pig is gradually introduced from the back and worked in the 
blast as it melts by an operator standing in front till it is de- 
carbonised and abloom formed. Afterhammering,a reverberatory 
furnace is used to reheat the blooms for finishing. There are 
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PLON’S IRONWORKS, CANTON 8. GALL, SWITZERLAND. 
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several nail works in different parts of Switzerland, the native 
iron being peculiarly adapted to their manufacture. The de- 
scription called “French points” are largely produced. At 
Oerlikon, near Ziirich, a very complete scrapping works has been 
established under the superintendence of Mr. Murray Jackson, 
son to Mr. Jackson, of Ziirich, so long and successfully engaged 
as director of the steam-boat department at Essher, Wyss, and Co’s. 
works. The forge is furnished with three reverberatory furnaces 
working with blast under the ash-pit, two steam hammers, and 
two sets of rolls,and can turn out about thirty-six tons of scrapped 
bar per week. The price of scrap in Switzerland is low, but the 
quality is small and gives considerable waste in working. Coal 


from Sarrbruchen, in Rhenish Prussia, costs about twenty-five | 


shillings per ton, delivered at these works. Although not much 
inferior to average English coal for steam purposes, it contains 
much sulphur, and is decidedly not good for iron manipulation, 
even in the reverberatory furnace. English workmen were em- 
ployed at first in this establishment, but their rates of wages were 
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Continent. This fact is significant enough, but it is, unfortu- 
nately, not the first time that foreign hands have made English 
locomotives. Lower wages, a higher cultivation among the work- 
people, and though last, not least, a better understanding 
between them and their masters, will steadily undermine the 
ascendancy which cheap material has hitherto given to England. 
The English workmen must learn to look abroad for worse 
trade enemies than he now imagines:he sees in his masters, and 
cope with them by emulating their superior enlightenment, and 
the masters must learn to appreciate and encourage such in- 
tellectual improvement as will raise their men above their present 
short-sighted policy, or both will be outstripped in the end. In 
this case, at least, we feel sure that the railway company will have 
| no cause to regret having had some of their work done abroad, 
for the execution is excellent in every detail. They are large 
tender engines for 5ft. 6in. gauge, with outside cylinders 16in. 
diameter, by 22in. stroke, 4ft. 7in. driving wheels, coupled, and 
a pair of 3ft. 8in. leading wheels. With the exception of Krupp’s 





found quite incompatible with profit to the proprietors, conse- 


steel tires and axles, the materials, according to specification, are 


quently, with some little difficulty, native hands have been | English. The boilers, of Lowmoor plate, are made with double- 


brought in, and well trained forge and hammer-men are now 
doing capital work there at wages not exceeding thirty shillings 
per week, Switzerland is not likely to improve in the matter of 
iron production, but this deficiency is more than compensated for | 


| rivetted butt strips on all the joints, and are placed on the frame 
| without having any portion of the driving gear secured to them. 
| They are, indeed, only bolted to the frame at the smoke 


box end, and are free to move longitudinally in expansion or 


by herrapid advance in the arts of mechanical construction,fostered | contraction on their other two points of support. The works of 
by her increasing cotton trade, and sustained alike by the steady | Messrs. Sulzer Brothers are situated close to the railway station 


perseverance of her workpeople and the enlightened and scien- 
tific direction of most of the leading,firms. Throughout all the 
eastern cantons numbers of small foundries and engineer shops | 
are to be found, graduating upwards from the blacksmith who | 
has only just added a lathe to his possessions, to shops already 

aspiring to distinction, and employing from ten to fifty people. | 
In many a rural place one stumbles on these little “ Fabrik von 
metall waaren” where one least expect them, and there you find 
the master at work with perhaps half-a-dozen assistants and 
plenty of tools for small work, driven by some tiny application of 
water power, and employed in the manufacture of parts of hand- | 
looms, saw benches, wine and cider presses, &c. But the 

demands of the country have gone far beyond the capabilities of | 
such domestic engineering, and some as well arranged establish- | 
ments as any in the world are now to be found in Switzerland. 
The canton of Ziirich takes precedence in these matters. The 
firm of Essher, Wyss, and Co., of Ziirich, employs 1,200 men. 
Those of the brothers Sulzer, and J. J. Rieter and Co., a 
Wentherthur, have each about 500 hands engaged. From the 
first named works come nearly all the steam-boats which ply on 
the Swiss and Italian lakes. They have also turned out many 
for the great rivers, especially the Danube, now one of their 
best customers. They have on hand at present, besides paper 
machinery, turbines and water-wheels, a trifle of ten locomotives, 
for one of our Indian railways ! part of a very large order, some 





| at Wentherthur, where there is an important junction. They 


are very well laid out, and contain the largest and best appointed 
foundry in Switzerland, with three large cupolas and powerful 
gantries moving over the whole space, the winches of which have 
the chain coiling in reverted spiral grooves from each end of the 
barrel, so that the sheave sustaining the weight has a true _per- 


| pendicular motion in all parts of the lift. There is also a large 


Jackson’s moulding machine, the inventor of which, by the 
by, was Mr. Bodmer, a Swiss. This establishment has in hand, 
at present, the conversion to breech loaders of some fine brass 
guns for the Swiss government. They are large makers of boilers 
and engines for factories, and, stimulated by the necessity of 
attaining a high economic duty, the subject has long occupied 
the attention of Mr. C. Arnold Brown, the able engineer-in-chief, 
whose horizontals with a high grade of expansion, and combined 
engines, are doing a duty equal to that of the best steamboat 
engines of the Clyde or the Mersey, and when compared with the 
general run of English factory engines, their superior economic 
performance has almost the effect of neutralising the difference 


| in cost of fuel in the two countries. We hope, hereafter, to give 


some particulars of the construction and duty of these engines. 
The firm are large makers of fans, turbines, and centrifugal 
pumps. We may mention, also, that the construction of heating 
apparatus for factories and houses by steam or air, which is a 
great trade in Germany and Switzerland, is carried on with much 


ether portions ef which have already been undertaken on the | attention to detail in these works, The pines are all made of 





sheet iron with turned cast iron flange joints. The plates having 
been: first sheared with great exactness, are annexed, then 
punched in a machine with a self-acting traversing bed, several 
holes being made at each stroke. They are then rivetted on a 
long mandril, the heads being neatly shaped in the lathe. 
The pipes are pickled in dilute sulphuric acid to clear them, 
tested to a water pressure of 40 lb. per inch, and caulked 
when necessary, but this is seldom required. They are 
then coated with oxide paint, and are ready for delivery, 
with their fastenings, at about twenty-five shillings per 
ewt., a price, which, considering the perfection of the work- 
manship, is exceedingly low. The construction of these heating 
pipes on the Continent generally is carried to great perfection; 
so neatly are they finished, and mounted with ornamental 
flanges, that they can be bronzed, and standing like a group of 
columns in the corner of even a handsomely furnished room, are 
no detraction from its appearance. The works of Messrs. J. J. 
Rieter and Co. are situated about a mile from Wintherthur ; 
their “ specialité” is the construction of carding engines and 
spinning machinery of every description, in which they now rank 
amongst the first houses on the Continent. They are also 
makers of engineering tools, and have of late devoted much 
attention to the turbine, and its new ally, the ingenious “rope 
transmission” of power, invented by M. Hiron, of Alsace. We 
hope shortly to give some interesting information on this subject, 
including particulars of construction of machinery by this firm at. 
Schaffhausen, for obtaining 700-horse power from the Rhine, 
and transmitting to a distance of over 3,000ft. by wire ropes, 
for information respecting which we are indebted to the courtesy 
of M. D. H. Ziegler, C.E., engineer-in-chief. The spinning ma- 
chinery department is under the direction of M. Caflish, who has 
lately invented an improvement in the construction of carding 
engines with self-stripping flats, by introducing a motion which 
causes the flats to be stripped, not only consecutively, as hereto- 
fore, but more frequently in proportion to their proximity to the 
feed. The greater part of the buildings of these works formed 
once the extensive convent of Joss, the burial place of Agnes of 
Hungary. It was suppressed at the time of the Reformation, and 
has since been used as a commercial salt and corn store, till pur- 
chased in 1852 by Messrs. Rieter. 

The nuns, it is to be hoped, led a more retired life than the 
monks of St. Gall in former days, who, “sword in hand, and 
helmet on head,” tyrannised over a wide territory of Switzer- 
land; and the present aspect of their old abode, in possession of 
Messrs. Rieter’s 500 workmen, must make the “ holy siste: hood ” 
shudder in their graves. A powerful arrangement of turbines 
(about 600-horse power) is being erected by Messrs. Essher, 
Wyss, and Co., at Berne, under very peculiar conditions, but 
space will not allow us to describe and illustrate them in the 
present number. We, therefore, propose to give them, with our 
observations on rope transmission and Messrs. Sulzer’s engines, 
in our next. 
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STONE-CUTTING MACHINE, TYNE HARBOUR IMPROVEMENT WORKS. 


CONSTRUCTED BY MESSRS, GEORGE HUNTER AND ©O., ENGINEERS, MAENTWROG, NEAR CARNARVON. 














t ye ia] a 
li 


——_ he i ef 


||| iT Wik ae i i 
Ls 























if im i k 





vn | 
HITTTHHHHI| 
D i 4 ¥ My 


| | Ih 








ii 


| Hn HN 


i 


Et : 











| A sc 
| es i il \\t 
Ni} i Hh i ral . 






fluted Stone tn S eclton 1 ni 
a X02. e ie pi 


ee. : 


f mn Pewee W 
« (NAN 
me J 


(Nuc 





- 


ow 
-_— 























) block of STone 
a ai 


For some time past machinery has been rather extensively used | shall refer presently. Before going further it will be well to state | These tools are generally made‘in the shape of cylindrical tapered 
in the slate quarries of Wales, in cutting the rough material into | that the Newcastle machine is of the normal type, and therefore | bolts with capped head. The heads are the cutters, not the points, 
slabs. | These machines, the invention of Mr. George Hunter, of | we shall simply describe this type in the first instance, giving some | as might be supposed from a cursory glance at the engraving. The 
Carnarvon, have answered their purpose so well that their use is | of the principal particulars of the dimensions, &c., of the machine | bolts being tapered hold fast in their places, and are easily re- 
being gradually extended to as purposes generally, and they | further on. moved to be sharpened or repaired. The saw blades can be shifted 
— to prove of much value'to the engineer. The Tyne Har- It consists essentially of two saw blades mounted ona transverse | along the shaft, either by band or means of a small rack and 

ur Commissioners have apparently come to the same ocudianion, shaft; and a traversing bed, much resembling that of a planing | pmion on the collars c, 80 that two cuts may be made 
for they have had the machine illustrated on the next page fitted machine in its action, on which the block of stone or slate to be | at a time at any . x uired distance apart. When a stone 

y a their use, and it has answered their purpose so well that | cutis fixed. A, A, are the saws, circular steel discs with eyes forged }- of ater thickness than can be ed under the axle has 
t! have ordered another of colossal dimensions, to which we | on their edges, into which the cutting tools A’, Fig. 4 are fitted. faced or cut, then the headstock D is worked back 
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on a slide, and the movable axle B is taken away, the saw 
blades being first sent back to the position shown in the engraving. 
In this position any stone can faced or cut in one operation 
not exceeding the diameter of the saw-blade in depth --and to 
prevent the face of the stone being scratched by the back of the 
tools the headstocks D, D, are slightly diverted from their paral- 
lelism with the carrying tables F, F. Two stones can be faced 
ata time by each gearing axle B' Bi having its separate driving 
wheels. When the thin slab to be faced off approaches the collar 
of the saw it is broken away by the hammer. The compound 
table is divided into three parts, the outer divisions F, F, work 
together. When used for cutting and ending blocks of various sizes 
the centre axle B is replaced, and the parallelism of the head- 
stock restored. A block of slate or stone is then fixed to the 
outer tables F, F, by suitable clamps J, J, Fig. 3, and the saw 
blades adjusted to fend-cut the slab to the proper length, the 
table is then moved up to the blades by the feeding-screw gearing 
of the machine. A short block, or one already cross cut, is 
then made fast in like manner to the centre table F!, and so soon 
as the blades have completed the cut through the stone on the 
tables F, F, the blades are readjusted for the second block—which 
advances by its separate feed gear. In the meantime the first block 
has been removed from the tables F, F, bya crane at the back, and 
if to be side-cut it is swung round to the front of the saw, or else 
removed. The tables F, F, are run back by their screw-reversing 
gearing, and again loaded with a suitable slab, and in this 
alternate order very little time is lost in the constant cutting of 
the blocks. If the slabs run small for a time one slab can be fixed 
on each side table F separately. 

The gearing of the machine is so simple as to require but little 
description for the practical engineer. The ordinary train of 
wheels from the strap pulley E', through E’, E*, and E‘, work the 
main axle-wheel E‘, to be repeated in “ facing ” saws on each side 
of the machine. E® is the cone for driving the feed motion, which 
works the wheels E, G, by the clutch E®, for moving the side 
tables F, F, or through the wheel E, G', by an under clutch when 
working the centre table. In the plan Fig. 3, as well as in Fig. 1, 
the reversing gear, through the clutches E®, can be readily traced ; 
Fig. 3 also shows the feed screws G, G, working the outer tables, 
and G' working the inner table. If required all three tables can 
be worked together. The clamps or brackets J, J, for fixing the 
blocks, assist as gauges in setting the work square to the blades. 
The tables are usually made 14ft. between the uprights, with 
blades 4ft. in diameter of gin. steel, and capable of cutting slabs 
1din. thick at the rate, according to hardness, thickness, and 
number of blades, varying from 3in. with four blades, up to 6in. 
with two blades, per minute. 

Mr. George Hunter has lately fitted up at Newcastle, for the Tyne 
Navigation Commissioners, the machine which we illustrate. It is 
fitted with two seven-feet blades of jin. steel plate. The tools are 
set with a twist to right and left alternately; they cut 1}in. wide, at 
the rate of about 34in. per minute. There are forty-four sets of 
tools, at a six-inch pitch, in each blade, moving at the rate of 
44ft. per minute. The shaft is 12jin. diameter, of cast iron, and 
9ft. long between standards. The stone is magnesian lime, and 
the rough blocks, as placed on the table, weigh up to seven or 
eight tons. The greatest depth of cut allowed by the axle is 2ft. 9in. 
The blocks are held to the table by chains and coupling screws. 
Each blade with its collar weighs about half a ton; it is moved by 
rack and pinion along the shaft with great ease. The estimated 
horse-power consumed is between two and three horse. We have 
said that the commissioners have ordered a second machine, now 
in course of construction. It will beatwo-bladed saw,each saw 13ft. 
diameter. Each blade will carry sixty-eight tool-holders, the tools 
set single and in pairs alternately. The blades of cast iron turned 
down to 1gin, with their collars, will weigh about 2} tons to 2 tons 
17 ewt. each. The width of cut will be 2in., pitch of tools 7in. The 
single table will be expected to carry stones of ten to fifteen tons 
weight. ‘The larger number of the saws employed for cutting slate 
in North Wales have two blades, but several have been mounted 
with three and four blades, with 16ft. between the standards. 


South Wares INSTITUTE OF ENGINEERS.—The next general 
meeting of the members of this institute will be held in the 
Assembly Room of the Westgate Hotel, at Newport, on Thursday, 
the 20th December, The chair will be taken at twelve o'clock 
noon. The following papers, read at the last meeting, will be dis- 
cussed:—On ‘‘ Underground ‘ Lead,’” by Mr. M. Bates; on the 
“Clip Pulley,” by Mr. H. W. Martin; on the ‘‘ Duration of the 
South Wales Coal Field,” by Mr. R. Bedlington; on the ‘‘ Cornish 
Engine,” by Mr. Loam ; and the following papers will be read and 
discussed:—On ‘‘ Mechanical Ventilation,” by Mr. G. Cope Pearce; 
on ‘‘ The Structure of Iron,” by Mr. W. Vivian; on ‘‘ The Port of 
Newport and its Coal Field,” by Mr. A. Bassett. 

THe Roratinc Disc ExpeRIMENTS.—Last week, at the usual 
Thursday evening meeting of the Royal Society, General Sabine, 
F.R.S., in the chair, Mr. Balfour Stewart, F.R.S., and Professor 
P. G. Tait, of Edinburgh, brought under the notice of the 
members the results of their recent experiments with the rotating 
dise apparatus at Kew. It will be remembered by all the readers 
of TH® ENGINEER that these gentlemen, by causing a disc of 
alummium to rotate with exceeding velocity in the vacuum of an 
air-pump, obtain a heating effect, measureable by means of a 
thernio-electric pile and galvanometer. This heating effect is 
supposed to be caused by vibrations set up in the wonderful 
intangible ether, which is believed to pervade all space and to 
permeate all solid bodies. In the paper of Thursday evening the 
authors sought to answer many inquiries and objections respecting 
the experiment. They argued that the effect was not due to the 
nearly dry residual air, because at such tenuity to give such a 
radiation it would require to be heated enormously, and because 
when the lamp-black was removed from the aluminium disc the 
indication given by the galvanometer was one-fourth less. The 
heating effect is the same in hydrogen, coal-gas, or common air, 
although the absorptive, and therefore the radiative, power of 
coal-gas is much greater than air. Lest the residual air might be 
supposed to lay hold of the blackened surface of the disc, thereby 
originating heat, both sides of the dise were blackened, but the 
deflection on the galvanometer was the same as before. The 
heating effect was the same with a }in. or lin. vacuum, nor did it 
vary when, in a few exceptional cases, the tension was 4in. A cal- 
culation by Professor Clerk Maxwell was quoted by the authors, 
proving that the warmth was not caused by rotation under the 
earth’s magnetic force, because the effect due to this cause would 
not be more with a dise one-twentieth of an inch in thickness 
than z¢s5 deg. Fah., whereas the observed effect is more then 
half a degree, The effect, instead of increasing with the thickness 
of the disc, as it should do if caused by magnetism, is found, on 
the contrary, to decrease with the thickness; besides, an ebonite 
disc also becomes heated by rotation. They considered that the 
short time in which the heat attained its maximum value was 
against the idea that it was caused by the friction of the bearings, 
so also is the fact that with ebonite discs in which there is very 
feeble conduction the heating effect is always inversely propor- 
tional to the thickness. They further gave evidence that the 
heating was not due to the vibrations of the disc, the energy of 
which, owing to the viscosity of the metal for such vibrations, 
might ultimately be converted into heat. Having given evidence 
that the heat is not due to magnetism, conduction from the bear- 
ings or wheel-work, or to vibration, the authors say—‘‘ In view of 
the large and constant nature of this heating effect it may be 
asserted that it cannot be sensibly due either to one of these causes 
singly or to their combined effects.” The paper did not enter at 
all into theoretical considerations of the cause of the phenomenon, 
but was evidently written for the purpose of removing objections 
to the idea that the hypothetical substance, ether, has at last been 
brought within the range of direct experiments upon the surface 
of the earth. They drew, however, one practical conclusion from 
the ~~ that motion has no perceptible effect upon 
radiation. 
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Grants and Dates of Provisional Protection for Six Months. 

2825. JOSEPH HENRY SHORTHOUSE and JOHN F » Birmingh Me 
improved process for recovering and utilising certain waste metallic pro- 

ducts.”— 31st October, 1866. 

2855. JOSEPH LEWIS, High-street, Bloomsbury, London, “ Improvements in 
fire-arms and cartridges.”—3rd . : 

2895. PETER KIRK, Workington, Cumberland, ‘Certain improvements in ma- 
chinery or apparatus for rolling metals.” 

2897. JOHN SCOTT CAVELL, Gray’s-inn-square, London, “Improvements in 
the construction of automaton figures or toys.” 

2899. CHARLES CHURCHILL, Norwood, Surrey, ‘‘ An improved chuck for hold- 
ing drills and other tools.”—A communication from Albert Beach, Newark, 
New Jersey, U.S. 

2903. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements 
in reaping machines.”—A communication from Jacob William Schuckers, 
New York, U.S. - 7th November, 1866. 

2905, THOMAS KERSHAW, Hulme, Lancashire, “ Certain improvements in that 
portion of a loom that is employed in ‘ taking’ up the cloth.” 

2907. JOHN JAMES BAGSHAWE, Sheffield, Yorkshire, ‘‘ Improvements in fur- 
naces for burning or consuming smoke, more especially applicable to the 
furnaces of boilers.” 

2909. GEORGE SHAW, Birmingham, ‘“ Improvements in the manufacture of 
coke, and the small coke called breeze. and in the manufacture of coal gas.” 
—A communication from August Conrad Davies, Liege, Belgium.—8¢h Novem- 








ber, 1866. 
2917.’ EDWARD KNOWLES HEAPS, Leeds, Yorkshire, “ Improvements in cook- 
ing ranges.” 





2921. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘Improvements 
in fi i or plings.”—A communication from Emile Elie Thiercelin, 
Paris, France. 


2923. WILLIAM EDWARD NEWTON, Chancery-lane, London, “* Improvements 
in pocket knives.”—A communication from William Sausser, Hannibal, 
Missouri, U.S. 9th November, 1866. 

2929. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“ An improved greasing apparatus to diminish frictiouw.”—A communication 
from Paul Beljambe, Place Napoléon, Lyons, France. 

2933. WILLIAM KOBERTSON and CHARLES JAMES WADDELL, Manchester, 
“ Improvements in carding engines.” 

2937. GUSTAVE JOSSE, Giltspur-street, London, ‘‘ Improvements in ornament- 
ing and producing certain figured and embossed surfaces for various useful 
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“Ty 





urposes. 

2941. ROBERT LAKIN and JOHN WAIN, Match 3 pi nts in ma- 
chines for spinning and doubling cotton and other fibrous materials.” 

2943. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in the manufacture of chains, and in the machinery or apparatus employed 
therein.” -A communication from Josiah Copley, jun., Allegheny, Pennsyl- 
vania, U.S. 

2947. GEORGE CRAWSHAY, Gateshead-on-Tyne, Durham, and JOHN THOMAS, 
N i 'yne, Northumberland, ** Improvements in the treatment of 
scoria or slag of copper ores. or scoria from other ores co: taining iron, in 
order to extract the iron therefrom, and in refining pig or cast iron to im- 
prove the quality of wrought or cast iron.” 

2949. JOHN DENLEY, Cheltenh Gi , * Improvements in chimney 
tops for the purpose of preventing or curing the down draught of smoke.”— 
10th November, 1866 

2951. GEORGE PERRY, Birmingh “Imp 
and other articles of jewellery.” 

3953. JAMES INGRAM and HEINRICH STAPFER, Manchester, ‘‘ Improvements 
in apvaratas for testing the lubricity of oils and other lubricants,” 

2957. GEORGE CRAWSHAY, Gateshead-on-Tyne, Durham, and JOHN THOMAS, 
Newcastle-on-Tyne, Northumberland, “ Improvements in the treatment of 
titaniferous iron ores, and in extracting iron therefrom, also for utilising the 
scoria produced.” 

2959. JOHN RICHARD CADMAN, Christopher-street, Hatton-garden, London, 
** Improved means of forming joints between sashes. doors, drawers, and other 
structures, and the frames in which they move and are fitted.”— 12th Novem- 
ber, 1866 

2963. THOMAS MOLINEUX, John Dalton-street, Manchester, ‘* Improvements 
in pianofortes.” 

2965. GEORGE WHITEHEAD, Liverpool, Lancashire, ‘‘ Improvements in chimney 
tops or cowls,” 

2973. FREIDERICH WILHELM DAHNE, Swansea, and DAVID THOMAS, Cwm 
Avon Taibach, South Wales, ** Improvements in picks or mandrils, such as 
are used for cutting coal and other minevcals.”— 13(h November, |866. 

2983 THOMAS SEAVILLE TRUSS, Fenchurch-street, London, “ Improvements 
in the construction of pipes, and in the mode of joining the same, for the 
transmission of gas, water, steam, air, and other flu‘ds.” 

2985. HESKETH HUGHES, Bir t “imor in the manufacture of 
tubes and other articles, and in the apparatus employed therein.”—1l4th 
November, 186%. 

3076. MYER MARKS, Richmond-road, Bayswater, London, ‘Improved digi- 
torium, a small instrument to strengthen the wrists aud fingers, and in con- 
nection with pianoforte, organ, and harmonium playing.” 

3078. ISAIAH RILEY, Freeling-street, Caledonian-road, Islington. London, 
“ Improvements in the construction of links or shackles for connecting chain 
cables and other chains.” 

3080. WILLIAM WASTENEYS SMITH, Masborough, near Rotherham, Yorkshire, 
“ An improved method of fixing or securing the tires of rail ay wheels.” 

3032. JOHN ROBINSON, Greenfield, Yorkshire, *‘Certain improvements in 
apparatus for economising fuel by retaining and applying heat to the heating 
of water in locomotive boilers.” 

3084. JOHN COULSON, Stamford, Lincolnshire, ‘‘ Improvements in apparatus 
for elevating straw and other produce, also applicable to other purposes where 
gearing is required.” 

3086. JOSEPH JAMES COLEMAN and THOMAS HENRY COLEMAN, Pontblyddyn 
Mold, North Wales, **‘ Improvements -in the mauvfacture of hydraulic 
cements.” 

3088. FREDERICK ROBERT AUGUSTUS GLOVER, St. Peter's College, Cambridge, 
**An improved mode of and apparatus for raising and lowering persons, 
goods, or articles in dwelling-houses and other buildings.” —23rd November, 
1866. 

3090. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, “ Im- 
provements in the means and apparatus employed for conveying telegraphic 
despatches, letters, and other light articles through tubes."—Partly a com- 
munication from Dr. Werner Siemens, Berlin, Prussia. 

3°92. HENRY MARTYN CLEMENTS, Buckingham-terrace, Victoria Park London, 
“ Improvements in signals to be used upon railways.” 

3094, RICHARD BOLTON JONES, Nelson-terrace, City-road, ‘ Improvements in 
apparatus for transmitting and recording messages or signals.” 

3095, WILLIAM BECKETT JOHNSON, Altrincham, Cheshire, ‘* Improvements 
in arranging and driving the shafting of loom sheds.” 

3100. WILLIAM BOTWOOD, St. Helen’s-strect, Ipswich, Suffolk, ‘* Improvements 
- —— for raising and lowering the heads of carriages.” ~—24¢h Novem- 
ber, is66, 

3102. JOHN BUCKLEY, Royton, Lancashire, ‘‘Certain improvements in appa- 
ratus or mechanism for preparing and spinning cotton or other fibrous sub- 
stances.” 

3106. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ Im- 
proved apparatus for evaporating the juices of various substances.”—A com- 
munication from Jean Louis Lomioret Dumont, Faubourg St. Martin, Paris. 

3104. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improved 
process for extracting oil and paraffin from bituminous substances, such as 
peat or coal.” A communication from 8S. Lloyd Wiegand, Philadelphia, 
Pennsylvania, U.S. 

3198. GEORGE HENRY MORGAN and EDWARD MORGAN, Edgware-road, 
London, ** Improvements in carriages ” 

3110. WILLIAM HENRY HARRISON, Park-street, Regent’s Park, London, “ An 
improved method or mode of producing optical illusions for dramatic and 
other like exhibitions.” 

3112, NATHANIEL SOUTHGATE SHALER, Cambridge, Massachusetts, U.S., 
“ Improvements in preserving animal and vegetable substances.” 

3114. WILLIAM CLARK, Chancery-lane, London, * Improvements in the manu- 
facture or preparation of leather and other materials,"—A communication 
_ Jean Francois Piedallu, Boulevart St. Martin, Paris.—26th November, 

866, 
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Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

3131. WILLIAM PIDDING, The Cottage, Kensington Palace-avenue, London, 
** An improved method or methods of treating coffee and tea for general uses.” 
—28th November, 1*66. 

3186. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
** Improvements in mowing and reaping machines, partly applicabie to 
carriages and other wheeled vehicles.”.—A communication from John Gould 
Perry, South Kingston, Rhode Island, U.S.—4th December, 1866. 


Patents on which the Stamp Duty of £50 has been Paid. 

3057. WILLIAM GORMAN and JOHN PATON, Glasgow, Lanarkshire, N.B., 
‘Obtaining and applying heat.”- 5th December, 1863. 

3166. JAMES DAVIDSON, Woolwich, Kent, * Mauufacturing casks.”—15th Decem- 


ber, \8b3. 
3171. JOSEPH SMITH, Birmingham, “ Breech loading fire-arms.”—16th Decem- 


ber, 1563. 

3231, WILLIAM LOUIS WINANS and THOMAS WINANS, Dover-street, London, 
**Trimm ing ships.”- -21st December, 1863. 

3066. WILLIAM FIRTH, SAMUEL FIRTH, and JOHN STURGEON, Leeds, York- 
— “ Machinery for cutting and boring coal, stone, or other minerals.”— 





3148. PETER WARD, Clouds-hill-villas St. George’s, Bristol, “ Improvements 
in packing pistons, &e.” - 12th ' \ 

3210, FREDERICK WALTON, Chiswick, Middlesex, ‘‘ Floor-cloths.”—19th Decem- 
ber, 1803. 


Patents on which the Stamp Duty of £100 has been Paid. 

2623. AUGUSTE GODCHAUX, Essex-street, Strand, London, “ Printing.” - 19th 
November, 1859. 

2758. CHARLES SELLS, Stockwell, Surrey, 
December, 1859. 

2774. JAMES COMBE, Belfast, “ Machine for hackling, carding, and preparing 
flax, &c.”—7th December, 1859. 

2834. WILLIAM HULSE. Birmingham, ‘* Manufacture of metallic bedsteads, &c.” 
—14th December, 1859. 

2792. WILLIAM BOALER, Cedar-street, New York, U.S., “Compound for wash- 
ing purposes "—%th December, 1859. 

2860. WILLIAM HORATIO HARFIELD, Royal Exchange-buildings, 
** Windlasses, &c.”—15th December, 1859. 


“Marine steam engines.”—6th 


London, 





Notices of Intention to Proceed with Patents. 

1956. PETER GRIESS, Burton-on-Trent, Stafforishire, aud HEINRICH CARO, 
Manci.ester, ** Improvements in the preparation of bodies in which nitrogen 
is substituted for hydrogen.” 

1957. JOHN PHILLIPS SMITH, Hi d, “Im in traction engines, 
parts of which improvements are also applicable to locomotive engines and 
wheeled carriages.” - 28th July, 1866. 

1963. JOHN MCKENZIE, THOMAS CLUNES, and WALTER HOLLAND, Vulcan 
Ironworks, Worcester, *‘ Improvements in machinery or apparatus for 
actuating and regulating railway points and signals.”— 30h July, 1806. 

1966, ALFRED PARAF, Manchester, ‘‘ The application to medicine for beverages 
and for industrial purposes of a new gaseous water.”—A communication from 
Paul Schutzenberger, Paris. 

1968. JOHN ADDISON BIRKBECK, Dunstan Villa, Chesterfield, Derbyshire, 
** Improvements in washing coal, ores, and other minerals.” 

1969. FRANK CLARKE HILLS, Deptford, Kent, ‘* Improvements in the manu- 
facture of oxalic acid.” 

1970. JOHN JAMES BODMER, Newport, Monmouthshire, ‘*‘ Improvements in 
the manufacture of cements, concretes, aud artificial stone.”—3ist July, 
1866. 

1978. ALFRED PARAF, Manchester, “ Improvements in deoxidation and preci- 
pitation.””— A communication from Mathias Paraf-Javal, Thann, France. 

1984. JOHN PARRY, Lianberis, and RICHARD MORRIS, Cwin-y-glo, Carnar- 
von-hire. “ Improved machinery for sha: pening saws.” 

1986. SAMUEL CHATWOOD, Bolton-le-Moors, Lanca-hire, JOHN STURGEON and 
THOMAS STURGEON. Burley, near Leeds, Yorkshire, “ Improvements in 
hammers and in mechanism used therewith.” —Ist August, 181.6. 

1992. WILLIAM FURNESS, Borough-road, Southwark, and WILLIAM BRAY, 
Croydon, Surrey, “ Improvements in machinery for cutting files and rasps.” 

1995. JOHN HENRY JOHNSON, Lincoln’s-inn-fich!s, London, ** A new or im- 
proved implement for the use of boot and shoemakers.”—A communication 
from David Henry Barber, Cambridge, New York, and George Mellon Wells, 
Chicago, U.S.- 2nd August. 186. 

2004. JAMES WHITTAKER, Manchester, “ Improvements in ladies’ dress sus- 
penders.” 

2005. THOMAS CAMPBELL, Newton Heath, near Manchester, and HENRY 
COFFSY, Manchester, “ Improvements in machinery or apparatus for stain- 
ing or coating the surface of paper with colour or other maierial ” 

2010. PETER MURRAY, Victoria Cottage, Dundee, * Improvements in ma- 
chinery for forming the teeth of bevel wheel..”"—3rd August, 1866. 

2012. WILLIAM HARTCLIFFE, jun., and HARTCLIFFE THOMAS LEE, Salford, 
Lancashire, ** linprovements in the manufacture of flat-‘inked chains, and 
in the machinery employed in rivetting and swaging the same and other 
articles,” 

2013. JOHN BOyD, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in winding 
apparatus.”— 4th August, 1866. 

2025. JOHN HAMILTON, Glasgow, Lanarkshire, N.B., “ Improvements in 
artificial material tor producivg gas for iluminating purpos s.” 

2076. WILLIAM EDWARD NEWTON, Chancery-lane. London, ** Improvements 
in the manufacture of carbonates and bicarbonates of so'a and potash, the 
soluble and insoluble silicates of suda and potash, and muriatic acid from 
chlorides of sodium and potassium.” A communication from Haydn Mezart- 
Baker, Joseph Henry Poole, and William Ralph stace, Rochester, New York, 

U.S. - 6th August, ix66. 

2032. GEORGE WARRINER, Little I'ford, Essex, and WILLIAM HENRY 
SITALLARD, Bexley Heath. Kent “ An improved lamp.” 

2035. CHARLES AMBROSE MCEVOY, Bedford-square, Lon ‘on, ** Improvements 
in torpedoes or submarine explosive instruments.”—7th August, 18) 6. 

2051. LEWIS EDWARD WILLIAMS, Halifax, Yorkshire, ** improvements in ex- 
plosive shells."— 10th August. intifi, 

2030, WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
* An improved horse-shoe.”"— A communication from Charles Jean Baptiste 
Peillard, Faubourg St. Martin, Paris.— 4th August, 1466. 

2123. WILLIAM EDWARD NEWTON, Chancery-lane, Lovdon. “ An improved 
apparatus tor saving lie and property in cases of shipwreck.”—A communi- 
cation from Francois Frederic de Clossmann, of Rue st. Sebastien, L’aris.— 
18th August, 1866. 

2168. WILLIAM WELCH King-street, Southsea, Southampton, “ Improvements 
in the manufacture of cement compositions, and in the method of applying 
and securing plastic cements to iron and other surfaces."—23rd August, 1864, 

2175. RICHARD TONGE, Manchester, “ Improvements in machinery for told- 
ing fabrics. and inserting cardboard or other substances between the folds.” 

2176. HENRY WREN and JOHN HOPKINSON, Manchester, “‘ Improvements in 
machinery for winding yarn an? thread.”—24th August, 1866. 

2190. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
** Improvements in combing wool and other fibre.’—A communication from 
Cullen Whipple, Cranston, Providence. Khode Island, and Elisha Johnsen, 
Wethersfleld, Hartford, Connecticut, U.S —25th August, 1866. 

2244 CHARLES DENTON ABEL, Suuthampton-builings, Chancery-!are. London, 
“ Improvements in joints or connections for p'pes.”—A communication from 
Anton Richter, Koénigsaal, and Romuald Bozek, Prague, Austria.—3lst 
August, 1816. 

2209. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ** Improvements 
in hats or coverings for the head, parts of which improvements are applicable 
to parasols and fans.’—A communication from William Henry White, Kent 
Island, Maryland, U.S — 7th September, 1*66. 

2383. EDWARD WALL, Moorville Lodge, Britannia-square, Claines, Worcester- 
shire, ** An improved elastic waist fur boots, shoes, slippers, clogs, and 
sandals.”— 17th September, 166 

2491. WILLIAM CLARK, Chancery-lane, London, *‘ Improvements in the 
collection and delivery of letters, parcels, and other freight, and in apparatus 
for the same.” —A communication from Alfred Ely Beach, Stratford, Fairfield, 
Connecticut, U.S, — 2th September, 1866, 

2653, EDWARD MOUNIER BOXER, Woolwich, Kent, “ Improvements in cart- 
ridges for breech-loading fir ms.”’—13th October, 1866. 

2663. EBENEZER STEVENS, Church-street, Islingion, London, ‘ Improvements 
in forks, steels, and knife sharpeners.”— i5th October, 1% 6. 

2676. ROBERT NAPIER, Glasgow, Lanarkshire, N.B., “ Improvements in build- 
ing ships and vessels of war.”— 16th October, 1866. 

2753. JOHN LACEY DAVIES, St. Ann’s-square, Manchester, “Certain improve- 
ments in cotton gins.”"— A communication from Frederick Veduva, Smyrna, 
Turkey.—25th October, 1866. 

2806. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Certain im- 
provements in machinery for spinning, doubling, and twisting wool and other 
fibrous materials.’"--A commanication trom Charles B. Hoard, Water.own, 
New York, U.s5.—30th October, 1865. 

2895. PETER KIRK, Workington, Cumberland, “ Certain improvements in ma- 
chinery or apparatus for rolling metals.” 

2896. JOHN ERSKINE BROWN, Glasgow, Lanarkshire, N.B, “ Improvements 
in finishing woven fabrics and in machinery to be employed therefur.”—27th 
November, \s66, 

2082. JOHN ROBINSON, Greenfield, Yorkshire, “ Certain improvements in appa- 
ratus for economising fuel, by retaining and applying heat to the heating of 
water in locomotive boilers.”—23rd November, 1866. 


















All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 53. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
cery-lane, London. 
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ABSTRACTS OF SPECIFICATIONS. 


JSollowing descriptions are made from Abstracts 
ENGINEER, at the office of her Majesty’s Commissioners of 


Class 1—PRIME MOVERS 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

1277. G. T. BOUSFIELD Loughborough Park, Brixton, ‘* Machinery for con- 
verting reciprocating into rotary motion.”—A communication.— Dated 4th 
May, ‘866. 

This invention consists in converting reciprocating into rotary motion by 
means of one or more jointed arms pivotted toa shaft and acting upon the 
interior surface of a drum or pulley, each »rm being furnished with a presser 
foot, and operated through a red or its equivalent by the motive power. The 
invention cannot be fully described without reference to the drawings. 

1286, A. L. BRICKNELL, Siratford-on-Avon, “‘ Apparatus applicable as a rotary 
engine pump and water meter.” — Dated 5th May, \864. 

This apparstus consists of a cylindrical chamber in which is fitted a cylin- 
drical centre piece fixed on an axis. The centre piece carries two pistons 
disposed radially therein, and at opposite points of the diameter. The axis 
and centre piece are concentric with the cylindrical chamber in which the 
centre piece is disposed, the said centre piece having «isc or flange-like ends 
which fit the internal diameter of the chamber. The annular space between 
the flange ends constitutes the space or chamber in which the steam acts on 
the pistons to carry them round; at one point in the circumference of the 
cylindrical chamber a steam abutment or partition is disposed, and this abut- 
ment is fixed to the cylinder, and extends towards the axis ot the centre-piece, 
against the periphery of which it has contact, as also with the insides of the 
flanze ends, thereby forming a fixed partition across the annular steam space. 
The contact points of the abutment partition are furnished with packings to 
render them steam-t'ght. The centre piece, as before mentioned, is fitted with 
two sliding pallets or pistons at opposite points of the diameter ; they are fitted 
in the body of the centre piece to slide towards and from the axis, and also 
between the flanged ends before mentioned, grooves or recesses being formed 
therein for their reception. Studs project from the sides of the + istons or steam 
pallets. and pass out at slots in the sides of the retating centre piece ; these 
studs are fitted with truck rollers which run upon a fixed cam or cams attached 
to the flat sides of the cylindrical chamber or cylinder, or other stationary part. 
The same cam operates both pistons or pallets. Supposing the abutment to be 
disposed at the upper part of the outer cylinder, that being horizontal, the 
inventor arranges the cam so that the pi-tons or pallets shall be both extended 
to the utmost, and extend to the full internal di#meter of the outer cylinder. 
The steam beng admitted between the abutment aud a piston, the centre 
piece is forced round thereby, the piston in advance at the same time begins to 

recede, aud by the time it arrives at the abutment it has receded within the 
body of the centre; in its further progress it again gradually comes out, and 
by the time another quarter revolution is complete, is fully extended, and 
bears against the interior of the cylinder, and intercepts the steam from the 
piston in advance, which contracts or draws in in iike manner, aud so keeps 
up a cuntinuous motion of the machine.— Not proceeded with 

1293. J. MILNER, Buckingham-street, Strand, London, “ Expansion gear of 
steam engines.” — Dated 7th May, 1866. 

This invention has reference to that description of expansion gear to steam 
engines in which the slide valve is actuated by a link motion, and the expan- 
sion is effected by means of a cut off plate working on the slide valve. The 
invention con-ists in an arrangement of the link motion, whereby the requisite 
variable motion of the cut-off plate is obtained by me ns of the link that 
actuates the sl.de valve. For this purpose the patentee connects the rod of the 
cut-off plate with a sliding block arranged to work independently of the bicck 
of the slide valve rod, either in the link itself or in a separate groove or slot 
fixed either to the link or to the block of the slide valve rod, such sliding 
block being capable of adjustment by means of suitable gear, in such manner 
that its position in the lik groove or slot relative to the block of the slide 
valve rod ay be altered, and thgreby the requisite varinvle motion of the 
cut-off plate relative to the slide valve obtained.— Not proceeded with, 

1302. T. GREEN, Leeds,“ Steam boilers."—Dated 7th May, 1866. 

The shell of the boiler constructed according to this invention is a cylinder 
placed in an upright position, and containing within jt a fire-box of a eon‘cal 
form ; the hase of the five-box is nearly equal in diameter to the shell of the 
boiler, and it is fixed to the lower end thereof. The fire-box tapers gradually 
up to a point near, or by preference a little below, the water level of the 
boiler, where it is fixed to the flue which rises ap from it through the upper 
end of the cylinder into a short chimney supported on the top of the boiler. It 
is preferred that the flue at its lowest end, where it joins the fire-box, should be 
smaller in diameter than at its upper end, so that the draught through the fire- 
box and flue is most contracted just at the point where it leaves the fire-box ; 
in this way the heat is, to a great extent, concentrated within the fire-box, which 
is entirely below the water level. This concentration of the heat tends to pre- 
vent the escape of smoke, and also to prevent the flue from becoming over 
heated. The fire-bars from the bottom of the fire-box and the fire-dcor is- 
immediately below them, Horizontal tubes of comparatively Jarge diameter 
rup through the fire-box from side to side, and communicate with the water 
space of the b iler; these tubes serve both to stay the boiler and alxo to 
increase the heating surface. The boiler is, by preference, mounted on a bed- 
plate of cast iron. in which the ashpit is formed; this bed-plate is also made 
hollow, and the space within it is employed for heating the feed water for the 
boiler. — Not proceeded with. 

1304. M. H. ATKINSON, Wylam, Northumberland, 
other engines.” — Dated *th May, 1866. 

This invention relates to a peculiar arrangement of circular reciprocating dis- 
tributing valves suitable for steam, water, air, gas, and other like motive 
power engines, whether of the oscillating or fixed cylinder type.. As applied to 
an oscillating cylinder engine, the ports of the cylinder are concentric with the 
axis of oscillation and the valve, which may consist of a disc made hollow, i- 
caused to fit tight against the valve-face on the cylinder, and is provided with 
an inlet port or opening passing through it from front to back, and is further 
provided with exhaust ports opening from the front or face only to the hollow 
chamber or internal cavity of the valve. This hollow chamber opens either 
direct in a central exhaust pipe or hollow spindle or stem, which also serves as 
the axis on which the valve turns when adjusted for reversing the engine, such 
adjustment being effected by a reversing lever attached to the said hollow or 
tubular stem,or into an opening com:runicating with a belt cast in the 
cylinder. in which case the spindle for reversing the valve will be solid, or if 
hollow will be so only for the convenience of mazufacture. If the valve be 
applicd to a fixed cylinder, then the lever above referred to may be employed 
for imparting the necessary reciprocating motion to the valve through the 
intervention of eccentrics or otherwise, as is well understood, but in the case of 
oscillating cylinders the valve is fixed in its position by the reversing lever, and 
the requisite change of ports is effected by the oscillation of the cylinder 
itself. Surrounding the valve and its stem there is a steam chest upon which 
is formed a tubular collar, which is concentric with the stem, a steam space 
being ieft between the hollow or other stem and the tubular collar. This 
collar forms the trunnion, and is supported in the usual trunnion bearings. 
The inlet pipe is connected with a casting which is fitted steam tight by 
packing glands upon the tubular collar or trunnion, lateral openings being 
made in the hollow trunnion to admit the steam therein.—- Not proceeded with. 
1301. W. IRELAND, Macclesfield, “* Apparatus for draining or drying steam pre- 

—_ to its employment for working steam engines, &c.”— Dated sth May, 


“ Valves for steam and 


866. 
This invention cannot be described without reference to the drawings. 





Class 2—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, dc. 

1175. J Curtis, Putney, “ Draining and re. ta embankments, 
and other parts of railways.” -- Dated 26th April, \ 

In performing this invention the inventor cuts y Any of the requisite depth 
in the embankment, cutting, or other required place. and places therein drain 
pipes, which he fills to nearly the surface with chalk, flint, stones cinders, or 
other like substances, by which the water is conveyed away and all danger of 
accident obviated.— Not proceeded with. 

1195. J _B. THOMPSON, Manchester,** Protecting iron ships from fouling and 
corrosion.” — Dated 27th April, i®66. 

In performing this invention the invertor covers the hull of an iron ship 
with a sca'ed sheathing of copper-coated iron plates embedded on elastic felt, 
which is thoroughly permeated by a mixture of pitch and tar, and firmly 
rivetted to the skin of the ship to a little above the load.tine. The skin is to 
be dril:ed partia:ly through and tapped. The rivets are to be made of pieces 
of drawn copper rod screwed at one end to fit the tapped holes, and then the 
felt, after being properly punched, is slipped over the rivets and bedded down 
and then the plates over that, and firmly rivetted. The plates must be of 
sufficient strength to bed clove to the ship on the felt without springing 
or buckling. These plates the inventor covers, first, with lead by heat on 
both sides, and then with copper by electrolysis, but only on one side and over 

the edges as far as they will overlap when in position.— Not proceeded with. 
7209. W. P. PIaGotT, Argyll-street, Regent-street, London, * Preventing corro- 
ston and fouling of iron ships. "Dated 2th April, 1866, 

Thts invention relates to certain peculiar means for preventing the corrosion 
and fouling of iron ships, or ships clad with iron, without the aid of paints or 
other protective coatings, and consists in the application to such purpo<es of 
voltaic electricity. In order to prevent the corrosion of the internal and 
exte:nal purtions of iron ships resulting from the action of sea water thereon, 
the patentee cau-es a galvanic action to be established between the iron ship 
and some other meta! which is electro-positive to iron (by preference zinc), 
and makes use of the sea water for exciting the battery thus formed ; the Tesult 
is that the zinc or electro-positive metal will be slowly corroded or d 





vent the fouling of iron ships by the adhesion of marine plants and animals 
thereto, he places the ship, by the aid of battery currents in one electrical con- 


expressly J ni THE | - and the water in which it floats in the opposite electrical condition, by 
ee 
| 


he aid of conductors from either end of the battery leading into the water, the 
iron of the ship being at the same time connected with the opposite pole of the 
battery, the relative electrical di being dor changed from time 
to time at pleasure. 

1215. G. Davies, Serle-street, Lincoln's-inn, London, *‘ Improvements 
applicable to carriages.”—A communication.— Dated 30th April, 1866. 

The First part of these improvements relates to a mode of holding and con- 
trolling horses, the means therefor being attached to a convenient place on 
the front of the carriage and managed by the driver. The Second part of the 
invention consists in making the axletrees in two parts, and coupling them 
together at the centre by certain special! means. The Third part of the 
invention consi-ts in placing on the axletree of the carriage (or in an equivalent 
position), near ‘the nave of the wheel, a piece of metal or other suitable substance, 
having projecting arms of a sufficient length, and placed in such positions as to 
support a guard projecting over the tire of the wheel above, aud around the 
wheel as far forwards and backwards as may be deemed necessary, to prevent 
the mud and dirt from being thrown from the periphery of the whecl upon the 
carriage, its occupants, or the horses. The Fourth part of the invention con 
sists in attaching a gzard to the ends of the carriage shafts of single-horse 
vehicles in such a manner that it will be impossible for the reins to catch around 
the ends of the shafts, 

1216. W J. MURPHY, Cork, ‘‘ Apparatus for propelling ships or vessels.” — 
Dated 30th April, 1866. 

This invention relates to the Propulsion of ships or vessels by hydraulic 
pressure. The pressure is ob by the 1 of the water, hy the 
weight of the ship, forcing the former up a pipe fitted in the bottom of the 
ship. To the inner end of this pipe is connected a horizontal cylinder placed 
longitudinally, or in the direction of the ship’s length, and fitted with a piston, 
the diameter of the said piston being about the same as that of the pipe. The 
pressure of the water on the piston forces the piston into another cylinder con- 
taining water, beyond the water is another piston, and so on until a sufficient 
power is attained. The last piston forces against a cross beam or other fixed 
part of the ship, and thus forces or propels the vessel forward.—WNot pro- 
ceeded with. 

1247. Lieut. C. H. RAMSTEN, R.S.N., Woburn-place, Russell-square, London, 
** Lowering and 1 eleasing ships’ boats.”- Dated 2nd May, 1866. 

For the purposez of this invention two releasing hooks are used of a peculiar 
form, one being used at each end of a boat, and the arrangement of the parts 
used with the hooks is such that, immediately one of the hooks releases its 
hold on the hook of the lowering tackle, the releasing of.the hook at the other 
end of the boat takes place. The holding of the hooks depends on the weight 
of the boat suspended from them, and, ly. diately one or both 
encs of the boat is supported by the water the hooks release themselves from 
the lowering tackle. 

1249. C. NURSE, Crawford-sireet, Bryanston-square, London, ** Manufacture of 
harness and saddlery.”—Dated 2nd May, 166. 

As a substitute in leu of buckles the inventor proposes to attach to the 
varivus purtions of harness at the positions hitherto occupied by buckles a 
plate of metal, which is to be held between the folds of the leather by means 
of stitching, sewing, or by rivets, or by both combined. The plate is concealed 
from view, and only exposes a projection or stud passing through the leather, 
the stud being rivetted to the plate. The corresponding extremity of the band 
or strap of the harnese, into which the usual buckle pin enters, is formed with 
a series of holes punched therein at suitable distances apart; and in order to 
attach the two portions of the straps or bands together it is only necessary to 
pass the perforated strap under a loop attached in the s lid at the end of the 
hidden plate, and then to pass the strap upon the projection in such position 
that when one of the holes comes over the stud or projection the strap shall 
be pressed down flush, so as to be held by the projection and prevented from 
being withdrawn ; then the extremity of the strap or tab is pa-sed under one 
or more loops. and the fastening is complete.—Not proceeded with. 

1250. R. BRIERLEY, Walton-le-Dale, near Preston, “Carts, wagons, &c.”— 
Dated 2nd May, i866. 

This invention relates to arranging the frame and body of a cart, wagon, or 
lorry so that loads of any weight or bulk up to three tons may be easily drawn 
with one horsa, and unloaded with less pover and less inconvenience than 
usval. To eflect this purpose the inventor uses three or four wheels, as conve- 
nience may dictate ; the fore wheel or wheels will be made to work under the 
frame, and swivel on a plate or otherwise in the ordinary “‘ Dobbin” wheel 
manner ; these are placed under the frame connected to the shaf.s and the 





in or 








tion of plates a kind of box will be formed. A box, cast in the shape and form 
above described by the combination of the said plates, will answer the purpose 
equally well. He then takes a bar of iron or wood with one end somewhat 
thicker than the other, provided with holes for the parposes hereinafter set 
forth, and of such length in proportion to the two plates that it can revolve 
between the two plates when fastened. The bar is then placed horizontally 
between the two plates, and revelves on a piu passed through the thick end of 
the same, and which sald pin is so affixed to that part of the said oblong 
plates that when the bar makes the required quarter revolution one end of the 
bar is level with the top of the oblong plates. The rowlock, crutch, or thowls 
must be of such a form that that side of the rowlock, crutch, or thowls point- 
ing towards the bow of the boat when depressed by the quarter revolution 
shall be on a level with the top of the said oblong plates, The rowlock, 
crutch, or thowls so fixed does not furm any part of this invention. The rowlock, 
crutch, or thowls, of the form above described, are fixed and secured to the bar, 
and run at right angles with the surfaces of the said bar, by pins or screws, 
and the sa'd rowlocks. crutches, or thowls can turn in the said hole, or be made 
fast as required. The rowlock, crutches, or thowls can be removed if 
required. To prevent the bar from being depressed. and to support the pres- 
sure o' the bar in rowing or in backing water, a sliding bolt is fixed to the 
thinner end of the said bar underneath, which slides through a space cut 
through the cross plate nearest the sa'd thinner end of the said bar correspond- 
ing to the size of the said movable bolt. When the sliding bolt is withdrawn 
from the said space in the cross plate, as above described, the rowlock, crutch, 
or thowls so affixed to the bar revolve on the said pin, whereby the. rowlock, 
ciutch,or thowls at one quarter revolution (when not required for use) will be 
carried into the space formed by the two plates, as aforesaid, and again, by the 
converse operation, be raised to the gunwale of the boat. The plates affixed 
together as aforesaid are so let into the g inwale of the boat and secured to the 
same that when fixed the top of the said two oblong plates and the gunwale 
present one level surface.—Not proceeded with 


Class 3.—-F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

1138. G, E. DONISTHORPE, Leeds, “ Machinery for washing wool, hair, &c.’— 

Dated 2\st April, 1866. 

According to this invention, in place of allowing the fibre as it comes from 
the squeezing rollers to full either into another trough of suds or on to the 
ground, the patented carries the fibre forward by a travelling apron or other 
travelling surface to a second pair of squeezing rollers, the fibre being retained 
on the travelling surface by side plates or flanges. As the fibre is thus being 
carried from one pair of squeezing rollers to another, suds are, by means of a pup, 
caused to fallon to and to flow over and through it. After the fibre has been 
passed through the second pair of squeezing rollers, it may in a similar manner 
be carried forward to a third pair of squeezing rollers. The suds lifted by the 
pump, after passing over and through the fibre, fall into a trough below, from 
which they are again raised by the pump and again caused to fall on to the 
fibre. 

1148. C. D. ABEL, Southampton-buildings, Chancery-lane, London, “ Machine 
or apparatus for rippling or seeding flax.” —A communication.— Dated 23rd 
April, 1866, 

The patentee claims the construction and use of apparatus for rippling flax, 
in which a number of sickle-shaped prongs, fixed side by side a small distance 
apart upon arms carried by arevolving shaft are caused to travel past one or 
more apertures in a surrounding casing. through which casing the flax to be 
operated upon is introduced, all as described. 

1149. C D. ABEL, Southampton-buildings, Chancery-lane, London, “ Machinery 
or apparatus for breaking and scutching flax and hemp.”—A communication, 
— Dated tard April, 1866. 

One part of this invention has reference to an improved arrangement of 
machinery or apparatus for breaking flax and hemp preparatory to scutching 
the same, whereby the flax or hemp requires only to be passed once through 
the breaking rollers in order to be perfectly broxen, The improvement consists, 
mainly, in imparting to such rollers a combined rotary and reciprocating motion 
(instead of a coutinuous rotary motion in one and the same direct on, as hereto- 
fore), whereby they are caused, after having performed part of a revolution, 
to turn back again to a certain extent, less than the forward motion, after 
which they move forward again,and so on, and are thus made to break up the 
woody purtion of the flax straw in the most perfect manner, 

1151. J. M. RYO CATTEAU, Paris, *‘ Spindles applicable to all machines for 

7 and doubling cotton, wool, silk, and other fibrous substances, as well as 





axle of the hind wheels, and these hind wheels he makes large in di 
Say. seven feet, and equivalently broad, to support the load without injuring 
the roads. He does not confine himself to any particular s‘ze o! wheels, as 
he may vary such wheels according to the size and use of the vehicle. To the 
axle of the hind wheels he hinges the body in the ordinary way for tilling to 
unload, the tilting apparatus consisting of one or two quadrants, with slide 
vrackets on the side of the body for quadrants to work in, and on the inside 
or on the outside of such quadrants teeth are made to form a rack, into which 
he works a pinion for tilting. —Not proceeded with. 

1267. W. E. GepGE, Southampton-buildings, Chancery-lane, London, “* Railway 

rolling stock,”"—A communication,— Duted 4th May, \*66, 

The improvements, the subject of this invention, may be divided into four 
parts : First, the opening and shutting of the carriage doors of railway trains. 
At the back of the last carriage of the train, and in front of the tender, is 
placed a lever within reach of the hand. To these levers are fixed small 
chains, one above the other, and following horizontally the upper part of the 
carriages; these smal! chains are as numerous as the carriages forming the 
train, and each of them work the doors of one carriage by means of small 
cranks placed plumb with each carriage door, and of sma!l verticel chains 
which descend from these cranks and are fixed to small movable pieces placed 
and hidden in the thickress of the carriage facing staples on the doors. These 
movable pieces are the bolts which keep the doors shut. Smal! springs placed 
at the ends of the carriages ke:p the chains stretched on each of the carriages 
when these latter are detached. When a train is formed the chains are 
attached together from carriage to carriage by means of small splits, which ara 
for each carriage near the ends of these chains, and all the carriages may thus 
be worked by the levers placed on the last carriage and the tender. The 
operation of this mechanical arrangement will be readily understood, The 
guard, when desirous of opening the doors, acts on the levers which pull the 
chains; these latter act on the cranks, which, in their turn, work the vertical 
chains; these latter cause the bolts to leave their respective staples, and the 
doors are open. The closing of the doors takes place of itself, the top and 
bottom hinge not being on the same line. In addition to this arrangement 
the guard carries a key with which he can, when requisite, open any of the 
doors from within or without. Secondly, the invention relates to signals from 
the interior of the carriages. These signals are of two kinds, namely, day 
signals and night signals. The day signals are composed of two alarms in each 
compartment of the carriage, the one on the right and the other on the left, 
and these alarms are each worked by a small cord within reach of the hand; 
these cords act at the same time on indicating plates placed above the carriage, 
and which may be raised or lowered according to requirement. All the alarms 
on one side of the same carriaye are in connection. Thirdly, the invention 
relates to a brake, to stop the train as instantly as possible in case of danger ; 
use is made of a novel arrangement of brake, with which each wheel should be 
furnished to regulate the stoppage and cause it to take place without shock. 
Each of these brakes is composed of a strong piece of cast iron or shoe, in 
which are arranged horizontally three friction rollers movable rovnd their 
axles; these three rollers form a curve or arch, the two upper ones are thicker 
than the bottom one, so that, when the wheel enters the brake. its flat part 
bearing on the rollers in turning follows its move:rent until it ceases to rotate. 
The brake may slide on the rail without getting displaced. be!ng held in 
position by the tire of the wheel, which enters the curve existing between the 
friction rollers and the flange of the brake. The brake is set beneath the 
carriages, so that, to withdraw it from beneath the whee!, it is only necessary 
to pull a cord or chain fixed at the back of the brake, and which passes beneath 
the carriages to a windlass placed at the back of the tender, and worked by a 
crank within reach of the engine driver; this cord or chain is attached to all 
the brakes or the train. To put on the brakes it ts only necessary to let go at 
the windlass, and each brake by ifs own weight places itself under its respective 
wheel. The cords or chains placed under each carriage are united from one 
carriage to another by means of sp'it rings or other contrivazce, in order to 
form one single chain when the train is formed. Fourthly, the invention 
relates to means of passing trains from one line of railon to another. This 
improved method permits the instantaneous passage of the train from one ine 
to another at any desired point. The locomotive carries a horizontal drum 
placed in front of it, and provided with a handle and crank. On this drum is 
rolied a pair of rails (formed of flat links like a “* Vancanson” or band chain), 
these two rails forming may have gauge bars placed from yard to yard to keep 
them apart. A rod within reach of the engine driver permits him to lift the 
pawl trom the ratchet on the drum, and the rails, by their own weight and a 
special guide, place themselves under the wheels of the locomotive and unroll, 
laying themselves across the way at any angle previously determined. The 
locomotive runs on this new way and passes on to the other line followed by 
its carriages, and when the train which was to be avoided has passed, it 
returns backwards on to the line it has quitted, and the false rails are enrolled 
on the drum by means of cranks. A lantern placed in front of the locomotive is 
worked by the same rod which releases the drum; this lantern gives the 
necessary signa's for the direction of the train which it is desired to avoid.— 
Not proceeded with. 

1262. F. FURRELL. Eastgate, Rochester, ‘‘ Fixing rowlocks, crutches, and thowls 
~ all descriptions of boats and craft propelled by oars.” —Dated 4th May, 
866. 

In performing this invention the inventor takes two plates of metal or wood, 
or metal and wood combined, in an oblong form, propertioned to the size of the 
beat to which this invention is to be applied. These plates, hereinafter 


| described as the oblong plates, are affixed together at each end by a cross plate 


of the same material, and of such form as not to interfere with the quarter 
revolution hereinafter described; and the said oblong plates are placed at a 
from each other to admit of the rowlocks, crutches, or 





whilst the iron which is electro-negative, will be preserved. In order to pre- 





’ thowls revolving between them, as hereafter specified. By the above combina- 





to all turners.”— Dated 24th April, 186, 

This invention cannot be described without reference to the drawings. 

1155. E. BURLES, Vienne, France, “‘ Manufacturing woven fabrics.”—Dated 
24th April, 1866. 

This inven ion consists in a new method of manufactuting those woven 
fabrics termed * novelties” in fancy goods. It is known that the majority of 
these stuffs are manufactured by means of looms known as Jacquard looms, the 
setiing up of which is difficult and costly. Now by means of threads which 
work independently of the warp or of the woof threads, the patentee is enabled to 
make on every simple loom patterns or designs of »n almost endless variety. 
‘These threads. by means of supplementary healds working from top to bottom, 
ride frem right to left in a straight or in an oblique line, without inter- 
fering in any way with the ground or bottom threads of the fabrics. 

1164. W. CLARK, Chancery-lane, London, “ Machinery for making twist drills.” 
—A communication,— Dated 25th April, 1866. 

This invention cannot be described without reference to the drawings. 

1174. A. PARAF, Manchester, “ Printing and dyeing textile fabrics and yarns, 
— Dated 20th April, 1866, 

This invention consists in the use of insoluble binoxide of chromium, 
or insoluble or soluble chromate salts, capable of evolving chromic acid, 
either slowly in the presence of water or certain acids or alkalies, or 
simply by ageing or steaming; and the patentee finds it of great use 
m the production of aniline or its homologues, black or grey colours, in 
which he mixes a salt of aniline and the brown binoxide of chromium, 
either alone or in conjunction with a chlorate; and such mixtures printed upon 
cloth produce fast aniline black by ageing. 

1176, A, PARAF, Manchester, “ Printing and finishing all materials where ultra- 
marine colours are used.” — Dated 26th April, 1*65. 

This invention consists in preventing the ultramarine colours being destroyed 
by acids, acid salts, or other bodies, either in the finishing process or in the 
state of colour to be printed upon textile fabrics, or to be used for uniting in 
blue papers or other materials, which he accomplishes by introducing in the 
finish containing ultramarine colours, or in the ultramarine colour to be printed, 
saccharate of lime, which in this case not only neutralises the acids, but also 
prevents oxidation and fermentation either of the thickening matter used in 
—_ —_ or of the starch, gum, or other materials used in the finishing pro- 

—Not proceeded with. 
onl G. HASELTINE, Southampton-buildings, Chancery-lane, London, ** Uniting 
and combining mineral and metallic substances with vegetable fibres and 
Sabrics.”— A communication.— Dated 26th April, 1866. 

The nature of this invention chiefly consists in covering the surface of 
vegetable fabrics or fibres with a metallic coating, and also in impregnating 
vegetable materials with metallic solution or powder, gluten, and colouring 
matters. To preserve fabrics the same are immersed in a bath of india-rubber 
or caoutchouc dissolved in benzine, or other equivalent solvent; wax dissolved 
in benzine, or the spirit of turpentine may be used, though india-rubber is 
preferatie. When the fabric has become saturated with the solvent it is 
exposed to the atmosphere unt)l the benzine shall have entirely evaporated, 
The fabric is then covered with plumbago or graphite in a dry state, which 
readily adheres to the india-rubber. Then the fabric is placed in a bath of 
metallic solution (as the sulphates of copper) and the whole subjected to 
electrical action, exactly like the ordinary electrotyping process. The copper 
will be precipitated by this action upon the plumbago coating, and in a short 
time every fibre, either singly or unitedly, will become coatcu with the sald 
metal,— Not proceeded with. , 

1183, J. STRANG, Glasgow, “ Cop tubes.” —Dated 27th April, 1866. 

By the present invention all the advantages of the taper form of cop tubes 
are imparted to tubes which may be made in exactly the same manner as 
common parallel tubes by forming the tube with a slit entirely from end to 
end, or from one end along a greater cr less portion of the tube’s length, or 
with two slits,one from each end. This slitting of the tube enables it to 
assume the preferably taper form when it is put on the winding spinidle or on 
the shuttle skewer, the spind!e and skewer being shaped with a taper to distend 
the bottom of the cop tube. Paper appears to be the best material of which to 
make the improved tubes.—Not proceeded with, 

1185. F. A. RENAULT, Falaise, France,“* Application of improved apparatus to 
knitting looms.” — Dated 27th April, 1466. 

The inventor does not propose to make any alteration in the actual mecha- 
nism of the ordinary circular loom, but he simply adds to this loom an appara- 
tus which may be applied to every sort of circular Icom generally with 
threads, and thereby permit these looms to be worked mechanically by any 
motor, The apparatus in question he terms a “parallel transmitting winder,” 
and to which he adds a self-acting check or meter. The specification of the 
invention is too voluminous for the details thereof to be produced here.—Not 

with, 
1189. P. SANDERSON, Galashiels, Selkirk, “‘ Manufacture of yarns.”—Dated 27th 
April, 1866. 


” 


This invention has for its object certain improvements in the manufacture of 
twist yarns, which improvements specially consist in the production of a 
certain appearance on the yarns by which their use for fancy weaving is 
rendered more ptable than h c. The essential feature of the inven- 
tion consists in the introduction at certain intervals of spots or lengths. which 
are produced by the double twisting of one of the threads at these intervals.— 
Not proceeded with 
1199. J. L. DAVIES, Manchester, *‘ Looms.”~ A communication.—Dated 28th 
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work, so that when under the action of the treadles such frame shall bear the pull 
or strain, leaving the healds or metallic plates loose ahd free to move and yield 
to the warp. Secondly, ‘the novel construction and arrangement of framework 
to be employed for the purpose, ‘as described. ° . ; as : 

1204. W. SUNDERLAND, Windhill, near Shipley, and G. STELL, Shipley, York, 


inning machinery. 

This invention has for its objects the preven 
waste, and double in the process of spinning yarns, at the same time being so 
arranged as to enable the winder to piece easily, and to have free access to, the 
necks and arbours or shafts of the bottom rollers. For this purpose, instead of 
affixing, as is usually done, pieces of tin or other metals underneath the top 
boards (through which the thread is guided by means of eyes usually made of 
earthenware) at intervals equidistant from each other and on either side of 
each spindle, the patentees place, in similar positions relatively to each of the 
spindles, but independent of the top-board, pieces of metal—brass, by preference 
—or other suitable material extending to a sufficient distance both above and 
below the top board to prevent the thread from one pair of delivering rollers 
joining that of: the next, as before named. These preventive or division 
pieces are connected to arms having bosses forming counterbalance weights, 
the bosses being secured by means of set screws to a shaft, and working by 
centres or pivots in brackets secured to the back boards, to which the hinges 
of the top board are secured, the top board itself having a strip of metal 
running along the back, with a crank formation opposite to each preventive or 
division piece for the free lifting of the former. The winder is thus enabled, 
by the means of the counterbalance weights before-named, which, by the aid 
of a regulating catch under the back board, keep the division pieces up to 
their proper position to depress the same for the purpose of piecing or of taking 
laps off. ‘The same object may be attained by the use of a straight instead of a 
cranked plate, and the patentees prefer this arrangement on the ground of 
economy, the other parts remaining the same. 


1217, J. BARON and E. TATTERSALL. Heywood, Lancashire, ‘** Carding engines.” 
—Dated 30th April, 1866. 

This invention relates’ to the description of machinery used in preparing 
fibrous substances called carding engines, and is designed to dispense with the 
ordinary guide plate used to support the fleece of fibrous material as it is doffed 
frow the card cylinder, and the improvements consist in the application and 
use of a plate or bar at a short distance from the doffing cylinder and between 
the doffing comb and the calendering rollers. This plate, bar, or support 
extends parallel to the axis of the cylinder, and across the width of the engine, 
and projects upwards sufficiently to support the fleece in its passage from the 
cylinder to the rollers; and by the use and substitute of such plate or bar, 
instead of the usual deep angular guide plate, the space occupied by the engine 
is economised, a better and firmer edge or selvage is given to the fleece, and 
thereby the breaking, and consequently the fly and waste, prevented. 


1222. Hl. LEA, Birmingham, ** Looms for weaving.”-— Dated \st May, 1866. 

The ebject of this invention is to effect an economy in the expenditure of 
compressed air when used for propelling the shuttles of looms. The inventor 
makes the shuttle box parallcl inside, and of such a size that it fits the shuttle 
closely but freely. He also makes the shuttle box of such a length that, after 
the volume of compressed air required for the propulsion of the shuttle has 
been admitted immediately behind the said shuttle, such volume of air shall, by 
its expansion within the box, continue to accelerate the velocity of the shuttle ; 
and he prefers that the shuttle box shall be of such a length that the pressure 
of the air propelling the shuttle should fall to that of the external atmosphere 
by the time the shuttle has left the mouth of the shuttle box. In order to 
cause the shuttle to enter truly and freely into a shuttle box so closely fitting 
the shutt'e, he piaces at the mouth of the shuttle box two guides, one of which 
is fixed truly in line with one internal side of the shuttle box, and the other 
guide is so hinged and pressed by a spring as, first, to compel the shuttle to 
slide truly against the opposite fixed guide, and, therefore, to enter truly into 
the shuttle box; secondly, by its friction to bring the shuttle to rest in its 
proper position in the shuttle box; and, thirdly, to prevent the rebound of the 
shuttle from the box. He withdraws the hinged guide by a cam at the proper 
time, so as to permit the free exit of the shuttle when propell.d by the 
compressed air, He works the valve which admits the air to the shuttle box 
in the following manner, by which method of working the volume of air so 


1272. J. BAPTY and F. NoRTH, Leeds, “ Preparing wool and other fibrous ma- 
terials for combing and spinning.” — Dated 4th May, 1866. 

In out this invention the inventors employ a fed sheet on which to 
feed’ the’ wéol or other fibrous material in the raw state or in slivers ; it is then 
carried forwards to a pair of metal fiited rollers, Which carry it forwards to a 
cylinder set with pointed steel or other teeth which take up the wool or other 
fibrous mai ; brush over the feed rollers (worked by a cam) assists 

bres of the material on the cylinder. It is then 
by ‘the teeth of the cylinder to the opposite side of the cylinder, 
and passes under a comb, hackle card, or brush, which is set at an angle with 
the teeth. intersecting the teeth of the cylinder, and pointing to a pair of steel 
or other metal fluted rollers, and also under a revolving brash, which keeps the 
wool fully impaled on and embedded within and between the teeth on the face 
of the cylinder. Between the teeth of the cylinder there are thin steel or other 
metal bars ; or, if preferred, perforated plates of metal with holes, so as to fit 
the teeth of the cylinder, and admit of being moved up and down freely on the 
teeth. These plates or bars of metal work in grooves at each end, and when 
the wool or other material comes near the drawing-off rollers (which are also 
fluted with a leather sheet revolving between them), the plates or bars are 
lifted up by a cam or roller, so as to raise the wool or other fibrous material 
clear of the points of the teeth of tne cylinder, and cause it to be delivered 
freely to the drawing-off rollers. These rollers, running at a quicker speed than 
the cylinder, elongate, straighten, comb, andjprepare the wool or other fibrous 
material preparatory to combing or spinning. It then passes through a trumpet, 
and is wound up into balls, or into any other shape convenient for the user. — 
Not proceeded with. 
1276. A. RODERS, Soltau, Hanover, “ Manufacture of felt carpets.”—Dated 4th 

May, 1866. 

For this purpose white felt, manufactured of wool or other fibrous materials 
in the usual way, is prepared in the following manner :—The back of the white 
felt is lidated with a i posi , Which is applied evenly all 
over it, and is made to enter the felt by spreading, beating, or pressure. The 

i position is conveniently prepared by mixing together one pound 
of strong boiled linseed oil and two pounds of chalk, and combining therewith 
suitable colouring matters, earths, or pigments to produce any desired colour. 
When the cementing composition, which may be applied one, two, or three 
times, is sufficiently dry to prevent the stretching of the felt, the other or right 
side of the fabric is printed, steamed, washed, and dried in the same manner as 
with other felt carpets. The cementing composition may also be applied on 
the back of a printed and finished felt carpet or drugget. On the back of the 
carpet prepared in the above-mentioned manner patterns may be produced by 
printing or painting, or by ing. by passing the carpet between suitable 
rollers properly engra 











d. So prepared, the back of the carpet can be used as 

a common floor cloth, even if the other side is already spoiled by long use. 

1279. G. T. BOUSFIELD, Loughborough Park, Brixton, “ Steps for the spindles 
of spinning frames.” —A communication.--Dated 4th May, 1866. 

This invention cannot be described without reft to the drawings.—Not 
proceeded with. 

1281. J. MARSH, Dukinfield, Cheshire,“ Apparatus for lubricating the spindles 
employed in machinery for spinning, doubling, or twisting fibrous materials.” 
—A communication.— Dated 5th May, 1866. 

This invention relates to a novel arrangement and construction of apparatus 
for lubricating that portion of vertical shafts, or shafts slightly inclined from 
the perpendicular, and also of spindles employed in spinning, doubling, or 
twisting machinery, which bears and rotates in bottom bearings or “ foot- 
steps,” and the improvements consist in the novel arrangement and construc- 
tion of such footsteps for the purpose. The portion thereof in which the bottom 
of the shaft bears is of a cup-like form, and this cup-like bearing is screwed or 
otherwise secured into another outer cup or recess of larger dimensions, so as 
to leave aspace between the two cups. and the space is enclosed at the top by 
a concave or dished flange extending from the inner cup over the space to the 
outer, such flange forming the lid or cover thereto. The side of the footstep 
or inner cup-like bearing is slotted or perforated, in order that oil or liquid 
lubricant conveyed or poured into the hollow or dish of the footstep will flow 
through the perforations into the said space, which acts as a reservoir or 
receiver to supply lubricant to the frictional part of the bearing of the shaft or 
spindle until the lubricant decreases in the reservoir, so as to fall below the 











admitted may be determined with exactitude and certainty, and y 
waste prevented :— He provides a revolving cam upon or near the shuttle box, 
which cam compresses a spring, and this spring, upon being released by the 
cam, strikes, through the medium of a small hammer or otherwise, the end of 
the valve spindle, thereby opening the valve for an instant against the pressure 
of the confined air, and admitting the required volume of the compressed air to 
the shuttle box. The volume of air may be varied by aliering the set or 
strength of the spring by aset screw. He also provides a small valve in the 
side or top or bottom of the shuttle box, and near its closed end, and he causes 
the said valve to open at the proper moment so as to prevent the air within 
the shuttle box being an obstacle to the ingress of the shattle when driven 
from the oppesite box; and he causes the valve to re-close air-tight during the 
egress of the shuttle. The cam for effecting this is fixed upon the shaft which 
carries the two cams previously referred to. He prefers to make on each cam 
three rises or swells, and to cause the cam shaft to rotate by means 0” a lever 
and pawl, driving tooth by tooth a ratchet wheel of six teeth fixed upon the 
cam shaft. The lever, being attached by a rod to the frame of the loom, will 
be caused to vibrate by the action of the lathe or slay-beam carrying the 
shuttle box and cam shaft, and as the ratchet wheel has six teeth while the 
cams have only three, each cam will act upon its respective valve or spring 
once only for every two teeth propelled by the ratchet lever, thus securing the 
alternate action of each shuttle box in unison with the vibrations of the lathe 
or slay-beam.— Not proceeded with, 

1237. H. MOORE, T. ‘SAGAR, G. KEIGHLEY, and T. RICHMOND, Burnley, 

Lancashire, “ Looms.” —Dated 2nd May, 1866. 

In looms of the ordinary construction the shed is formed by raising and 
lowering the healds or heddles through which the warp threads are drawn, 
and one shed is formed in each revolution of the crank or each reciprocation of 
the slay. The First part of this invention consists in dispensing, or partially 
dispensing, with the healds or heddles for forming the shed. When the healds 
or heddles are entirely dispensed with the patentees form the shed by the use 
of a reed or reeds of a novel construction, and by raising or lowering such reed 
or reed through which the warp threads are drawn. The reed or reeds are 
constructed with an eye or eyes in the dents, so that when the reed or reeds, 
through the eyes of which the warp threads are passed, ate raised or lowered 
by means of a cain or cams or tappet or tappets, or by the usual treadles or 
other known means, some of the warp threads are raised or lowered, whilst 
the others remain the contrary way, either down or up, to form the shed; the 
latter are actuated by a rod or rods across the warp worked by a cam or cams, 
or tappet or tappets, lever or levers, to form the other part of the shed; and 
when the patentees partially dispense with the healds or heddles, they use a 
reed of the ordinary construction, and pass one-half of the warp threads 
through the eyes of the healds or heddles, and thereby form one-half of the 
shed by raising or lowering such healds or heddles in the usual way, and form 
the other half by passing the warp threads between, under, or over a rod or 
rods placed across the warp, such rod or rods being actuated by a cam or cams, 
tappet or tappets, lever or levers. They also work the reciprocating back 
bearer for relieving the warp during the forming of the shed from the tappet or 
tappets, cam or cams, that actuate the reed or reeds, rod or rods, and they 
claim this as novel but do not confine themselves to this mode of working the 
back bearer. The object of the Second part of the invention is to strike up the 
weft after two or more picks are made, and after two or more motions of the 
healds or other substitute for the healds, instead of after each pick, as is 
usually done. This they accomplish by working the picking and treading 
tappets at a corresponding speed, ding to the number of picks made in 
each revolution of the crank or reciprocation of the slay, which may be done by 
either working the tappets from the crank shaft or other separate shaft, as the 
case may be. 

1241. J. G. SHORROCK, Widnell, Lancashire, “ Pickers for looms.”— Dated 2nd 
May, 1866, 

This invention consists in constructing pickers of buffalo hide and of the 
ordinary form, but, instead of cutting away the sides of the lower part, the 
patentees attach a separate piece of buffalo or other material or metal, forming 
4 foot or tongue, and secure such piece to the picker by screws, pins, or rivets. 


1259. G. T. BOUSFIELD, Loughborough Park, Brixton, ‘* Manufacture of yarns 
or threads and woven fabrics from wool or wool combined with other 
materials.”—A communication,— Dated 3rd May, 1866. 

According to this inventiun the patentee produces a compound yarn or 
thread by combining a carded yarn with a combed yarn. He thus obtains a 
mixed yarn or thread of different colours, which, when used in weaving, has 
the advantage of avoiding the veins or streaks in the fabric which result from 
the use of a combed yarn. It is composed essentially of two sorts of fibrous 
material, the one long, which gives strength, the other short to correct the 
veins which the first alone would give.—Not proceeded with. 

—. H. and J. DOUGLAS, Glasgow, “‘ Making cop tubes."—Dated 4th May, 





866. 
This invention cannot be described without reference to the drawings. 
1266. A. MOREL, Roubaix, France, ‘* Treatment of filamentous materials.”— 
Dated 4th May, 1866. 
This invention cannot be described without reference to the drawings. 
—. pwernaee, Bessbrook, Armagh, Ireland, ‘ Shuttles.”— Dated 4th May, 


This invention consists in using a fixed in lieu of a movable spindle for 
carrying the pirn in the shttle and in retaining the pirn in its place while the 
thread or yarn is passing off by means o° a clip or catch attached to or in con- 
nection wih a spring.— Not proceeded with. 

1269. T. J. and N. BUEZARD, and J. BLEZARD, Jun., Podiham, Lancashire, 
** Self-acting temples for looms.” —Dated 4th May, 1864. 

According to this invention the patentees place a baror rod, made of wrought 
fron, or other suitable metal or material, in close contact with the top surface 
of the c'e*h or fabric between the temple rollers and the reed, by which means 
the c.otn ur fabric is kept steady, and prevented from rising and falling, 
whereby the shuttle acts more certainly from the fact of the cloth and warp 
being held nearly in a rigid position. 


~~ 





per 
1283. C. E. BROOMAN, Fleet-street, London, “ Machinery for combing wool and 
other fibres.” —A communication.— Dated 5th May, 1866. 

This invention relates to that description of combing machinery known as 
“ nobles,” in which brushes commonly called dabbing brushes have hitherto 
been employed to force the wool to the tangential point of two rings or circles 
which perform the combing. The object of this invention is to disp with 


requirement, taking for point of departure the highest level attained by the 
water.— Not proceeded with. 

1337. W. HACKETT and W. MARSDEN, Leek, Staffordshire, “‘ Construction of 
. water-closets.” —Dated 10th May, 1866. 

The patentees claims, First, ‘the use of the hinged or “flap valve,” having 
its surface covered with india-rubber, or similar elastic material. 5 
the application and use of the tary chamber containing the float. 
Thirdly, the a = the spiral spindle and valve connected 


therewith, as ap to as those described; and, Lastly, the 
novel construction of the soil pan and water passage, together with the general 
arrangement of apparatus, all as described. 


—_——_ 
Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
of War or for Defence, Gun Carriages, &c. 

1360. W. W.‘ Cross, Birmingham, “ Working the extractors for central fire- 
arms.” — Dated 7th May, 1866. 

This invention consists in forcing out the cartridge case extractors in central 
fire breech-loading guns in the following manner :—Upon the breech end of the 
part of the action termed.the fore end the patentee forms a movable stud or 
primed lever,and in the rod of the extractor, at the end furthest from the 
breech, he pierces a slot, in which the lever stud upon the fore end engages, 80 
that, when the break-down is brought into use, the lever stud in the fore end 
working in the said slot in the extractor rod forces the extractor out, and with 
it the empty cartridge case; the closing of the parts together forces the 
extractor home again, 

1339. J. COLE, Great Portland-street, and G. S. MELLAND, Lime-street, 
London,** Extracting cartridge cases from breech-loading fire-arms.” —Dated 
2¢th May, i866. 

This invention relates more especially to a drop-down breech-loading sport- 
ing or fowling piece, and consists, chiefly, in a novel arrangement of parts, 
whereby the cartridge case is expelled from the barrel or barrels by the move- 
ment of the latter away from the extractor, and in. a peculiar construction of 
the said extractor, whereby drilling or perforating the lump of the barrels, and 
consequent weakening of the keel, is entirely obviated, while a direct pulling 
action upon the cartridge case is ensured, and the durability of all portions of the 

hanism is greatly i d. The i tion cannot be described in detail 
without reference to the drawings. 

1341. 3. H. A. BLECKMANN, New Bridge-street, Blackfriars, London, ‘‘ Explosive 

pound.” —A ication.— Dated \0th May, \866. 

This iiunproved position is posed of the following ingredients :—Saw- 
dust or other particles of wood or other cellulose substance in a finely reduced or 
comminuted condition ; saltpetre or nitrate of potassa, and charcoal or carbon, 
and sometimes ferro-cyanate of potassium. These materials, that is to say, the 
sawdust, or other cellulose substance, the saltpetre or nitrate of potassa a 
charcoal, with or without the ferro-cyanate of potassium, form or constitute, 
when mixed together, a compound or agent which will not explode by im- 
pact, ramming, or friction, but only by ignition or the application of fire, or 
very strong heat. 











Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

1229. R. H. HuG@uHeEs, Hatton-garden, London, *‘ Lamps and burners.” —Dated 

Ist May, 1866. 

The First part of this invention is for the purpose of avoiding the danger 
which at present exists from the breaking, through heat or otherwise, of the 
glass of globe and other lamps at railway stations and other places. This part 
of the invention consists in surrounding the glass with wire-work, so that 
should the glass break the pieces are prevented falling. The patentee suspends 
the wire-work, with the glass inside, from a support composed of three or more 
arms, hinged so that they contract when an opening in the upper part of the 
wire-work is being passed over them, and fall and open out when the opening 
has passed over them, and thereby suspend the wire-work. 

1220, J. H. JOHNSON, Lincoln’s-inn-fields London, “ Percussive musical instru- 
ments.”—A communication.—Dated 30th April, 1866. 

In carrying out this invention a wooden box or case is fitted into the interior 
of the outer casing or frame of the instrument, which may be constructed on 
the harmonium type, or receive any other desired form. One surface of this 
inner box or case is covered by a thin board, which constitutes the sound 
board of the instrument, and has a number of oblong apertures made therein 
cor ding to the number of notes required or to the range or compass of 





these brushes. The invention consists in applying inside the combs, between 

the rows of pins, several discs, which, being arranged so as to act at the tan- 

gential point of the two rings, cause the slivers in the latter to penetrate and 

hold the time necessary for their perfect combing. 

1288. J. H. JOHNSON, Lincoln's-inn-fields, London, “ Apparatus for washing 
wool.”— A communication.— Dated 5th May, 1866. 

This invention ha3 reference to a peculiar ar or ination’ of 
machinery or apparatus for washing and cleansing wool, and consists in the 
employment for that purpose of a number of troughs or vats, arranged and 
used in a special manner, in which vats the wool is successively steeped, scoured, 
and rinsed, such operations being conducted continuously by self-acting mecha- 
nism.—WNot proceeded with, 








Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windl , Impl 
Mills, d&c. 
1280. W. H. CRISPIN, Marsh Gate-lane, Stratford, “ Steam roller for agri* 
cultural pui .”'— Dated 5th May, 1866. 

This steam roller consists of a cylinder of any desired diameter, and formed, 
by preference, of wrought iron, in the interior of which is or are fixed a ring or 
rings, the same being provided with teeth or cogs, so as to form a circular rack 
or racks in the interior of the cylinder. For the purpose of obtaining the 
requisite motive power, a steam boiler and engine of any suitable size and of 
any principle of construction adapted for the purpose are introduced into the 
interior of the cylinder, in which they are suspended upon, or kept in the re- 
quisite position, by means of a shaft fixed to or working in suitable bearings 
placed at each end of the cylinder for that purpose. The engine is provided 
with toothed or cog wheels, which are set in motion thereby, and gear into the 
before-mentioned toothed ring or rings. Upon the wheels being set in motion 
by the steam engine the cylinder will be caused to revolve, and will be pro- 
pelled according to the direction in which the wheels may be turned.—o/ 
proceeded with, 





ts, Flour 





Class 5.—BUILDING. 
Including Fixed Steam and other Engines, Horse, Wind and 
Water Mills, Gearing, Boilers, Fittings, dc. 

1309. W. E. GEDGE, Southampton-buildings, Chancery-lane, London, ** Combina- 
tion of apparatus fitting within every sort of chimney, and preventing any 
smoke being driven back into apartments.”—A communication.—Dated 8th 
May, 1866. 

This invention is carried out as follows:—Two uprights are formed, rising 
from the hearth of the fire-place, with brickwork; these uprights are to be 
about sixteen inches apart, and rising uniformly to a height of about three feet, 
and producing a depth of from five to six inches. These uprights will be built 
against and keyed in the thick-backed wall of the chimney, and occupy the 
whole width of the chimney except the width left between them, and run up 
to the jamb of the chimney ; then, starting from the above-mentioned height 
(one yard), the same uprights are continued in the chimney, with the addition 
of the brickwork in front, so as to form in the body of the chimney a conduit 
pipe ; the inventor then fills in with brick, stone, or sheet iron all the space of 
the original chimney, starting from the height of the shelf. At one of the 
sides, however, will be left a small trap, which is raised at will to allow of the 
sweeping. The opening above mentioned, having a heightZof some three feet, 
is destined to receive a sheet iron apron or flap divided into three equal parts ; 
a special groove must be made for each of these three parts, and a small 
wrought iron or brass framing is to be applied against the opening. The flap 
or apron is to be raised by means of a chain attached to a stud or ring on the 
lower part of the flap or apron, and another stud or stop is placed at the base 
of the framing. The chain will pass behind the apron, and raise the framing 
by means of two pulleys fixed on the top of the framing, which it will raise 
one part after the other to create a draught. The framing will be maintained 
in position by a counterweizht on the other end of the chain. The dimensions 
of all the parts named will be regulated by the size or capacity of the interior 
of the original chimney.— Not proceeded with. 

1328. W. E. GEDGE, Southampton-buildings, Chancery-lane, London, “ Preserv- 
ing the banks of rivers and watercourses, or other embankments, from corro- 
sion and wasting.” —A communication.—Dated 9th May, 1866. 

This invention consists in the construction of an apparatus composed of 
bricks, or artificial or natural stone, forming oblong cubes of about twenty 
inches long by about twenty inches in breadth, and varying from two to six 
inches in thickness, tied together by iron rings, so as to form a network, with 
which the part of the bank which is to be preserved is to be covered, to pre- 
vent it from corrosion. To apply this network to the banks it is necessary, 
first, to form or cut these latter to a gentle incline, regular and uniform ; the 
network is then applied by commencing each transversal file or row, section, 
or series, or whatever it may be termed, at the top, and finishing it at the 
bottom at the water’s edge, when at the lowest. Each section or file, row, or 
series .is fixed or attached to stakes or piles driven into the earth, both on the 
side touching the water, and on the raised side or top of the bank, as well as 
at the commencement and end of each longitudinal row, by means of iron 
rings, so that the network, when entirely finished, is fixed all round, The 
bricks or stones of rectangular form are arranged in parallel lines, both in the 
direction of the lengih and breadth, so that they are side to side and end to 
end, with more or less space between them, but, on an average, about half an 
inch. The bricks or stones are then ticd together both at the ends and sides 
by iron rings, so as to make a uctwork of a length and breadth regulated by 





the instrument. The length of the apertures gradually diminishes from the 
base to the treble notes, and the interior of the box is subdivided by a number 
of wooden partitions into a series of narrow chambers, the several chambers 
being disposed side by side, and each chamber having one of the above-men- 
tioned oblong apertures opening into it. These chambers gradually diminish 
in height and depth towards the treble end of the box, and their depth from 
front to back is capable of variation by means of movable stoppers or plugs 
inserted therein at the back, the quality of the note being regulated by 
inserting or withdrawing the stoppers more or less. Immediately in front of 
each of the before-mentioned oblong apertures there is fixed a metal vibrating 
tongue, which is, by preference, made forked, somewhat similar to an ordinary 
tuning fork, being secured firmly at its lower extremity between a pair of fixed 
jaws by a pin passing transversely through the base of the vibrating tongue or 
fork, and through the holding jaws, which are secured to the face of the sound 
board below the oblong slots or openings therein. These forks or vibrators are 
of different sizes, so as to produce, when struck, the several notes required. 
In order to prevent jarring care must be taken to insert a piece of cloth 
between the metal vibrator and the surface of the sound board at the lower 
portion of the fork or vibrator. The upper or vibrating and sound-producing 
portion of the fork should be immediately in front of the oblong aperture, and 
in sufficiently close proximity thereto to allow of it vibrating without coming in 
actual contact with any part of the sound board. These forks are struck by 
ordinary pianoforte hammers worked from the keys by any convenient or well- 
known pianoforte. action. The damping is effected by a wedge-shaped pad 
which drops in between or upon the vibrating ends of the fork so soon as the 
key is released, and is elevated simultaneously with the action of the hammer 
when a key is dep d, such damp being coupled with the striking or 
hammer action as in a pianoforte. The several dampers are carried by 
separate levers, and these levers may be all elevated simultaneously so as to 
lift the dampers clear of the forks by the usual pedal action when a loud and 
prolonged tone is required. The inventor prefers to employ for this purpose the 
system adopted in the Martin harmonium, or other suitable means. 


Class 8—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1107. E. C. NICHOLSON, Fenchurch-street, London, “ Manufacture of blue 

colouring matters suitable for dyeing and printing.” —Dated 29th April, 
1866 








For this purpose the inventor takes regina purple, a substance which dyes a 
violet or purple shade, and is a well-known article of commerce. He mixes 
one part by weight of this dye in a solid form with about two parts of com- 
mercial aniline, and he subjects the mixture to a temperature of about 360 deg. 
Fah. in a suitable vessel of either iron, copper, or glass. He keeps it at this 
temperature, and continues the operation until a sample, when dissolved in 
spirit acidulated with acetic acid, appears of a beautiful blue shade. The pro- 
cess is then complete. 

1108. G. LUNGE, South Shields, Durham, “* Manufacture of carbonates and bicar 
bonates of soda and potash,"—Dated 20th April, 1866. 

The patentee claims, First, the conversion of the sulphates of soda and 
potash into the bicarbonates of these bases, by conducting a stream of car- 
bonic acid through a mixture of a solution of the before-mentioned sulphates 
and carbonate of barytes, by the methods and in the manner set forth and 
described. Secondly, the treatment of the solutions of bicarbonates of soda 
and potash obtained in accordance with the said invention, so as to yield either 
solid bicarbonates or crystals or ash, in the manner substantially set forth 
and described. Thirdly, the recovery of the carbonate of barytes from the 
sulphate of barytes, for the purposes of the said invention, by the methods and 
in the manner substantially set forth and described. Fourthly, the absorption 
or d position of sulph d hydrogen evolved in the performance of the 
before-mentioned processes, by the means and in the manner substantially set 
forth and described. Fifthly, the renewed employment of the carbonic acid 
given off in the aforesaid various p by the methods and in the manner 
substantially as set forth and described. 

1116. J. LEIGH, Manchester, “‘ Purification of coal gas.”—Dated 20th April, 
1866. 








The patentee claims the use of distilled and concentrated gas water er 
ammonia water, whether such ammonia water or gas water be, First, dis- 
tilled and concentrated in its ordinary crude state, that is, as it is ordinarily 
prodaced in the fi of coal gas; or, Secondly, previously causticised 
by the addition of lime to the gas water, so as to remove the carbonic acid 
herefrom, then ated by distillation; or, Thirdly, by treating the 
crude ordinary gas liquor or gas water or ammonia water with the spent lime 
or refuse lime of gasworks, that is, lime which has been previously used for 
the purification «f gas, so as thereby 'o deprive the ammonia water of a por- 
tion of its carbonic acid, and ‘m art to ita poriion of sulphur. Fourth'y, the 
use of the distilled and concentrated gas water, as prepaed by the first 
method, and treated by quicklime, or by the spent or refuse Iime of gaswerks, 
that is, after the distillation and concentration. And, Fifthly, the use of dis- 
tilled and concentrated gas water, however prepared, aud whether causticised 
or sulphuretted before or after distillation. 
1132. F. C. Bursson, Nantiat, France, ‘‘ Treating and applying a certain 
vegetable plant for the purposes of the tobacco plant.”— Dated 2\st April, 
1866. 








This invention consists in treating the leaves of the tuberous sunflower or 
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Jerusalem artichoke (helianthus tuberosus), and applying them to the purposes 
for which the leaves of the tobacco plant have hitherto been employed. The 
patentee collects the leaves of the tuberous sunflower, dries them, and submits 
them to the operations to which the leaves of the tobacco plant are ordinarily 
submitted in order to manufacture therefrom a tobacco for smoking—cigars, 
rolls. cakes, snuff, or other usual forms. The smoke arising from the tuberous 
ves, when thus heated, — sweet, and slightly acidulous ; 
it is not acrid, and has no poisonous effect. 
1156. G. F. (RUSSELL, Piccadilly, and W. H. CARBINES, Southwark-sireet, 
London, “ Manufacture of gas.” _ aa a 1866. 





iron, 
gas evolved ‘in their decomposition to pass off. From the retort the gas is con- 
a to a purifier, containing lime water or other purifying agent, whence 
the purified gas is conveyed to a gasometer in a condition suitable for use for 
lighting and heating. 


1093. C. A, GIRARD ove. DE LAIRE, Paris, yee tema of diphenylamine 
and si ”— Dated 18th April, \ 

The patentees claim = 3 preparatln of diphenylamine and ditolylanime and 
phenyl-tolylamine by the action of the hydrochlorate, or other salt or com-~- 
pound of aniline or its homologues, on aniline or its homologues, as described. _ 
1102. R. HAMILTON, St. Helen's-place, London, “ Composition for coating or 

ips’ bottoms.”"—-A communication.—Dated 19th April, 1866. 

This composition is composed of fifty pounds of tallow, thirty pounds of 
white arsenic, and ten pounds of mercurial ointment. 

1159. D. BIEVEZ, Hainault, Belgium, ** An improved furnace or oven for the 
glass “and apparatus to be used therewith.”—Dated 25th 
April, 1866. 


The furnace or oven which is the subject of this invention is constructed of a 
rectangular form, and of the usual materials, and is placed hy the side of the 
spreading furnace, with which it communicates, and from which the glass to be 
cooled is introduced on a movable table into the oven, At the side of the oven 
and behind the spreading furnace is a small furnace, the heat from which circu- 
lates under the bed of the oven, and keeps it at the required temperature. At 
equal distances in the side walls of the oven is provided a number of cast iron 
upright slides or grooves in which is placed, so as to work freely therein, a 
corresponding number of iron frames, the bottom transverse portions of which 
rise and fall in grooves made in the bed of the oven for their reception, while 
their top parts project beyond the crown or arch of the oven, where they are all 

connected by a horizontal bar. Each frame is furnished with a count 

welght, to facilitate its upward and downward motion, which motion is given 

by a lever placed at the end of the connecting bar. On the upper surface of the 

transverse bottom pieces of the said iron frames chairs are placed at equal dis- 
tances, each containing a grooved roller, and on each of which rollers a flat 
iron bar is placed longitudinally. These bars are connected by a cross piece, at 
that end of. the oven at which the glass is withdrawn when sufficiently cooled, 
and:extend towards the mouth of the oven to the point where the movable table, 
carrying the glass to be cooled, enters it at right angles from the spreading 

* farnace. The said hars, when not in use, are received in longitudinal grooves, 
— in the bed of the oven, leaving the surface of the bed perfectly flat 

and even. 

1160. J. W. BURTON, Leeds, “ Improvements in the means of and apparatus for 
the treatment of animal fibrous substances and fabrics of mixed vegetable and 
animal substances, and of utilising the waste products therefrom.”— Dated 25th 
April, 18! 

tn Ne of proceeding, according to this invention, is as follows: ~The 
patentee takes wool containing burrs, and subjects it to the action of an acid 
~ the purpose of destroying those parts which give adhesion to the wool A. 

rocess well known). For this purpose he uses dilute sulphuric acid, and 
hydroehlo ric ‘acids, but "he claims as new munotannic acid, being an acid 
obtained from a tannin substance, either in a hot or a cold state; and he also 
uses‘an acid solution of catechine when sulphuric, nitric, or hydrochloric acids 
have been used. He rinses or washes the wool in a bath of tannin to remove 
the acids from the wool, and to prevent injury to the fibres during the drying, 
and he sometimes’ washes or rinses, in dilute ammonia for this purpose, after 
which he dries the wool, either by heat in the ordinary way, or he places it, 
when wet, in a special apparatus for the purpose of removing the burrs and 
wholly or partially drying the fibres and cleansing them from all objectionable 
matter. When he dries the wool by the ordinary means, he subjects it to the 
cleansing action of the apparatus to get rid of the burrs and other vegetable 
matter. 
1162. A. UPWARD, Goswell-road, and A. A. COCHRANE, Westminster, “ Manu- 
facture of gas.”— Dated 25th April, 1866. 
The patentees state that they have discovered that efficient substitutes for 


1198. G. BURNARD, Horton Old Town, and L. a, econ, ** Appara- 
tus for preserving milk and cream.”—Dated 28th April, 1866. 

This apparatus is composed of a tube or number of tubes of tin, or other suit- 
able metal, uvited at their upper ends by a plate or cover, which is fitted and 
to such a manner as to be removed when 

such as to extend from the top about 
can, of such a diameter as to hold 
milk contained in the can at the desired temperature. 
ilar substance, to assist in the 


Q 


ing ical compound, said 
preferably, of equal quantities of sal ammoniac and nitre, but other compounds 
of a similar nature may be used. The tubes are provided at their lower ends 
with strainers or perforated plates, through which the water arising from the 
partial melting of the ice in the tubes escapes into a receptacle at the bottom of 
the said tubes.— Not proceeded with. 
1214, A. ‘BERNARD, Paris, “ Process for albumen extracted from 
the red of animals.” — Dated 30th A; 

In order to arrive at the desired result it is, in ‘a “arst place, necessary to 
isolate or separate the particles and globules of albumen contained In the blood 
by whipping or beating it into froth, whereby the said globules are freed from 
the coatings of and bile by which they are enveloped. After this process 
of decortication it is mixed with an equal quantity, + —e one third more, of 
water, either cold or tepid,and again well beaten. is beating or whipping 
of the blood and water into froth takes in &, ee vessels, after one- 
twentieth part by weight of solution of chlorine has been added to 
it. The froth produced by the beating is received into a second vessel, likewise 
closed and dark, which is placed upon a hearth or water bath by which the re- 
quired temperature is maintained in the vessel. The mass obtained is again 
treated in the same manner, but without any further addition of water. ‘he 
froth, which is now produced, is allowed to flow into a funnel fixed over a set of 
sieves ranged one above the other to the number of eight or more. As the 
froth melts the liquid percolates from sieve to sieve, and clears itself by the 
filtration, and the albumen attaches itself to the sides cf the sieves in the shape 
of stelactite, and finally accumulates and coagulates at the bottom of the 
vessel, after being freed of the water and the gases used for clearing and 
bleaching it. During this clearing process a current of hot air is admitted to 

the vessels containing the albumen, and likewise a current of pure chlorine, 
which latter, by its decolorising or bleaching power, removes the last traces of 
colouring or of blood or bile which might impair the properties of the albumen. 
ro or in the course of the above described , the is to be 
ried or desiccated by heating the vessels in which it is contained, by means 
¢ hot alr, or by placing them upon or into suitable ovens or stoves, the 
temperature of which is maintained at about 45 deg. Centigrade. 
1231. O. R. CHASE, Montague-street, Russell-square, London, “ Manufacture of 
confectionery.”—A communication.— Dated \st May, 1866. 

This invention has reference to dry and boiled confectionery, and consists in 

ga glycerine with the ingredients ordinarily employed.— Not proceeded 





1223. C. D. ) aaa Southampton-buildings, Chancery-lane, London, ‘‘ Apparatus 
Jor reducing metallic oxides.” —A communication.— Dated ist May, 1866. 
This seventies consists in a new and useful process of reducing the metallic 
oxides, whether of iron or other metal, by deoxidising the ore when reduced to a 
liquid condition by fusion, and, at the same time, refining it, thereby bringing 
it to a metallic state in a greater or less degree of purity. 
1232. J. THOMAS, Battersea, and A. PRINCE, Trafalgar-square, London, 
— ‘ory, blast, and other furnaces for smelting ores.” ~ Dated ist May, 


The exterior of a furnace manufactured according to this invention may be 
of iron, brick, or stone, and the interior of a refractory material such as 
Stourbridge fire clay, or bricks to withstand the heat. The furnace may be a 
reverberatory air furnace, or a blast furnace, or otherwise, as may be most 
suitable to the ores to be operated on; but in the bottom of the furnace a well is 
to be formed, having a tap hole at the bottom thereof; another tap hole is 
formed in the bottom of the furnace above the level of that in the well. Or in 
some cases the well may be dispensed with and two tap holes formed in the 
bottom of the furnace, but on different levels. The well is to be filled or partly 
filled with lead, or alloys of lead, or other alloys, which, in a molten state, have 
an affinity for the precious metals. The lead well may be charged through an 
opening near the bottom if a biast furnace be used, or if a reverberatory 
furnace be used the charge may be placed in the well through an opening made 
for such purpose; or the lead or alloys may be mixed with the ores to be 
smelted, or may be thrown on the melted mass of ores while in the fused state 
in the furnace. In either case the lead or alloy will gravitate to the lowest 
part of the furnace and into the lead well. If the ores smelted contain any 
precious metals such metals will gravitate to and mix with the melted lead or 
alloy. Ifthe precious metals are combined with ores or earths that have a 
tend to hold the same in bi ion, the p then mix with the 








bog-head, mineral and rich cannel coal for mixing with coal of low il ing 

power, are the natural bitumens, such as are found in Trinidad. They mix the 

Trinidad or such like bitumen with the coal, say in the proportion of four parts 

of coal to one part of bitamen, and they charge the gas retorts with the mix- 

ture, and distil it as is usual in the manufucture of gas. 

1163. G. E. NOONE, Hastings, ‘‘ Machinery and processes for deodorising and 
treating sewage and other refuse, and manufacturing therefrom manure and 
other substances for chemical and other uses.”— Dated 25th April, 1866. 

This invention has reference to a previous patent granted to the present 
patentee, dated 14th November, 1864 (No. 2832). In the present invention the 
patentee usés lime or lime liquor with or without soda or potash, with the 
application of heat, for the purpose of freeing the ammonia and hydrochloric or 
other acids, to condense the same into sal ammoniac in solution ; also sulph 


ores, either before they are put in the furnace or after the charge is melted, a 
small quantity of litharge, which will percolate or run down through the 
whote charge into the lead or alloy, carrying with it, in its passage, the precious 
metals. If the ores to be operated on are copper ores, the tap hole for the 
copper matt or regulus must be so far above that for the lead or alloy that, in 
running off the copper or other product, it may not disturb the lead or alloy. 
The lead or alloy is to be run off through the tap hole at the bettom of the well 
after the copper, or other product, according to the ores smelted, is run off 
from the upper tap hole. If the lead or alloy is not rich enough in precious 
metals by the smelting of one charge of the ores containing them, it may be 
allowed to remain in the well for so many successive — as will make it 
rich enough, all depending on the amount of preci tals ined in the 








of lime and other known filtering substances placed in proper chambers in pipes 
or hydrants for the purpose of causing the removal of all solid matter, suspended 
- nthe weaker sewage, which may not be pumped up to wash the solid and extract 
he ification of the invention is too voluminous to be quoted 
nen in detail. 
1167. A. BORGNET, Swansea, ‘‘ Improvements in furnaces, retorts, and apparatus 
for smelling or treating zinc and other ores.” — Dated 20th April, 1866, 

This invention consists, First, in adapting two or more fire-grates to each 
furnace, and in employing retort p t and heat Pi with 
passages through which cooling ‘air, vapour, or liquid passes or circulates, so 
that, by placing these protectors between the fire-grates and the lowest tier or 
row of retorts in the furnace, the retorts will be protected from excessive heat. 
The invention consists also in employing distilling retorts of peculiar form and 
proportions of parts, together with a novel form and arrangement of parts in 
condensing tubes or vessels, in combination with the said distilling retorts. 
And further, in employing tubes for the circulation or passage of cooling air, 
vapour, or liquid placed on the outside of large retorts or muffies, and in such a 
position as tc be wholly or in part between the retorts or muffies and the furnace 
fire or the current of heat directed against the said retorts or muf_les. 

1171. 8S, SEQUELIN, Deptford, “ Purification, clarification, and preparation of 
animal and vegetable wax, tallow, oils, &c.”—Dated 26th April, 1866. 





v 








In treating solid, waxy. or fatty sub e tentee first melts such 
‘waxy or fatty substances by means of a hot water bath (or by steam), and he | 
raises the temperature to about 180 deg. Fah. He then adds to each hundred 
pounds of the same about one ounce and a quarter of isinglass (using by pre- | 
ference the Russian isinglass cut very fine), which will have the effect of causing | 
the precipitation of all the impurities to the bottom of the vessel, and after | 
allowing it to remain and settle in the vessel or apparatus for about thirty hours 
(keeping it liquid by a constant heat of about 160deg. to 170deg. Fah), he 
runs the purified waxy or fatty substances into moulds, where it cools and 
solidifies, and it is then ready for use. | 
1173. W. EDMOND and A. GURLT, Swansea, “ Improvements in furnaces and 

apparatus for separating heated gases, fumes, or vapours from each other, | 
and from solid or liquid bodies.” —Dated 26th April, 1866. 

This invention consists in constructing the furnaces, vessels, or apparatus in 
which the gases, fumes, or vapours are to be produced, from solid or liquid bodies | 
with openings or apertures of any convenient size and shape, whether round, 
oval, square, oblong, or otherwise, in the lower parts of the inner sides thereof, 
or in the bottom thereof. thus allowing the heavier gases, fumes, or vapours: to 
follow their natural tendency of passing downwards through the openings or 
apertures, while the lighter gases, fames, or vapours may rise upwards, and | 
may escape through openings or apertures in the upper part of the sides, or in 
the top of the furnaces, vessels, or apparatus employed, both or either of the 
currents of gases, fumes, or vapours, being assisted by natural or mechanical 
draught, and proper exit flues being provided from several openings. 

1180. T. W. TOBIN, Wood-green, ‘‘ Apparatus for effecting a solution of lime for 
the purpose of softening water.”—Dated 27th April, 1866. 

This apparatus consists of two chambers of suitable dimensions, the first to 
contain a sufficient supply of lime for the operation. The best form for this 
chamber is that of an upright cylinder, but, for convenience, it may be either 
rectangular or of any other like form. Two openings are provided to this 
chamber, one at the top to admit of insertion of the lime, the other at the 
bottom for the supply of water. Over the latter is placed a covering of wire 
gauze, or a perforated cap, in order to spread the water on the presence of the 
wire, or its entrance into the chamber. The second is an air-tight chamber, of 
a capacity of not less than six inches cube, and is to be attached to the supply 
at a convenient distance from, and communicating w'th, the lower aperture in 
the first chamber. By an arrangement in the supply of water a quantity of air 
is maintained in the upper part of this chamber, and the whole of the water 
supplying the first chamber is passed through the second chainber. A mixture 
of lime with water, to about the consistency of thin paste, is placed through the 
upper opening into the first chamber, and there falls by its weight, covering 
the opening at bottom. The water now entering disturbs and passes 
through the lime to the top of the chamber saturated or nearly with lime. The | 
water so obtained may be withdrawn by means of a syphon, from below the | 
surface, which is ordinarily covered with ascum. The inventor then mixes | 
this water with the water to be softened in the proportions, as set forth in a | 
patent granted to T. Clark, for purifying and softening water, dated the 8th 
March, 1841 (No. 8875), and filters the whole through charcoal or other filtering 
material.— ot proceeded with. 








ores on, After the lead or alloy is oe when from the furnace it 

may be refined or cupelled in the ordinary way to obtain the precious metals. 

1233. G, C. DENIS, Pas-de-Calais, “ Purifying the lighting gas resulting from 
the distilling of coal.” —Dated \st May, 1866. 

Thisi nvention cannot be described without reference to the drawings. 

1235. F. GRITTON, Burton-upon-Trent, “‘ Treating mailt.”—Dated \st May, 1856. 

In order to separate the “comb” or rootlets from malt, it is usual for men 
to tread the malt whilst in the kiln, and afterwards to pass it over a screen to 
separate the grain from the dust or waste. Now according to this invention 
the patentee removes the “‘ comb ” from the malt without treading. He places 
the malt as it comes from the kiln in a hopper, from which it falls in a gradu- 
ated stream on to an inclined surface, and passes underneath a rotating brush, 
by which the comb is detached, The malt then passes on down an inclined 
screen, and the dust or waste passes through. In order to insure the complete 
separation of the comb he employs two such rotating brushes, and the malt, 
after passing over the first screen, falls on to another inclined surface, passes 
under the second brush, and over a second screen beyond. The rotating 
brushes are drawn by pulleys and straps, or otherwise. 

1242. W. CORMACK, Commercial- road, London, “ Deodorising, revivifying, and 
calcining animal and vegetable charcoal.” —Dated 2nd May, 1866. 

In performing this invention the inventor uses a cylinder made of metal or 
other materia), fixed in an upright ition, At the top of this cylinder is a 
pipe passing through the lid into the interior of the cylinder, and at the bottom 
a movable perforated sieve or filter on which the charcoal rests. When the 
| cylinder is charged with the charcoal the top is hermetically closed by the lid, 
and then superheated steam, air, or gas is admitted through the pipe on to the 
top of the charge, and the propelling force of the superheated steam will drive 
out the impurities from the charcoal in a downward direction, and the vapours 
given off will pass through the perforations in the sieve or filter at the bottom 
of the cylinder, to be there received and conveyed either to condensers or fur- 
naces to be consumed. By these improvements the inventor is enabled to 
revivify and purity charcoal at a black heat, instead of at a red heat, as now 
practised, and also to calcine at a much lower temperature than has hitherto 
been accomplished.— Not proceeded with. 

1248. W. DE LA RUE, Bunhill-row, London,“ Manufacture of steel and iron.” 
—Dated ind May, 1866, 

It is well known, in the manufactare of steel and iron by what is called the 
Bessemer process, that it is difficult to separate phosphorus from the metal. 
Now this invention consists in the introduction of lead or compounds of lead 
into the converting vessel, so that the same may be thoroughly diffused 
amongst the fluid metal therein; thus the phosphorus is separated {rom it 
combination with the iron. 

1255. C. W. HARRISON, Oberstein- road, Clapham Junction, “ Obtaining copper 
and other metals from their ores.” — Dated 3rd May, 1866 

The object of this invention is to convert the metallic ore into a soluble salt 
of the metal, and then, by means of carbon or carburet of iron and electricity, 
to precipitate the metal from its solution.—Not proceeded with. 

1256. P. SPENCE, Manchester, “ Separation of certain metals from their ores.” — 
Dated 3rd May, 1866. 

This invention consists in the use of solutions of ammonia or carbonate of 
ammonia for dissolving such metals from their ores as are soluble in those 
substances. Copper and other metals thus dissolved the inventor precipitates 
by of i and the sulphide of copper or other metal having 
been d the iacal solution is ready for extracting or dissolving 
metals from other quantities of ore. The said separation may, however, be 
effected by distilling off the ammonia.—Not proceeded with. 

1257. 8. BOURNE, Harrow, * Treating india-rubber and india-rubber com- 
pounds.” — Dated 3rd May, 1866. 

This invention consists in heating india-rubber and | india-rabber compounds 

in the p of » by Pp animal 1, whereby all un- 
odour is r d from the india-rubber. 

1261. J.G. HOPE, Edinburgh, “ Composition for destroying vermin on sheep and 

other animals.” — Dated 4th May, 186. A ern 

In performing this invention a quantity of the brown 














ditch 





off into receivers and allowed to cool, leaving the composition in a state fit for 
use. The composition may be applied to the animals by the hand, or by a 
brush, or otherwise. of Ne meres poy is —— 
to qnshes (alibangh other propettens tay be used) are as ws : - Brown 
Tease, two parts; Gallipoll gil, half @ part ; cod oll, or * foots,” half @ part ; 
Tight pi pitch oll ha half a part ; and naphthaline, one part.—Not proceeded with. 
1263. Be T. BECKS, Birmingham, “ Manufacture or treatment of iron.”—Dated 


May, 1866. 

The patentee claims manufacturing or treating iron by the addition thereto, 
or alloying therewith, of tin, either in the or preferably by 
the re-melting of wrought iron, and the addition thereto of scrap tin plate, or 
partially stripped scrap tin plate, as described. 

1271. A DE —— The Grange, Bermondsey, ‘* Preparing hides and skins 
ing.” — Dated 4th May, 1866. 

Tits | invention is carried out as follows :—After the hair is removed from 
the hides or skins by any of the known means, the inventor then proceeds to 
wash them so as to remove all traces of lime, and he then immerses the hides in a 
vessel containing from fifteen to twenty gallons of water, more or less, according 
to the quantity of hides, and mixes with the water from a-half to three-quarters 
of a pound of either sulphate, muriate, or acetate of ammonta, or other 
ingredients possessing similar chemical properties. thereto, and leaves the 
hides therein for the space of from six to twenty-four hours, or until the hides 
are perfectly saturated. He then subjects them to the usual well-known pro- 
cess of tanning.— Not with. 

1274. J. G. Hops, — “* Composition for destroying vermin on sheep 
and other animals, and for preserving them therefrom.”— Dated 4th May, 
1 


Some of the brown grease obtained from the refuse of woollen manufactures 
‘s melted in a suitable vessel, after which Gallipolt oil, = oil, and some light 
pitch oils are successively | d ; some line is now added. When 
these ingredients are mixed the admixture is heated to about the boiling point 
of water, after which an alkali of 10 deg. Twaddle is either added to the mix- 
ture in the vessel, or the mixture itself may + run into a vessel containing the 
alkali. When the whole of the i d led the 
compound is allowed to cool, after which it is A a fit state e for use, and may be 
applied either as a smear, or, being dissolved in water, as a dip. In prepar- 
ing the composition it is preferred to employ the following proportions, 
although these proportions may be varied in some cases :—One part of brown 
grease from the refuse of woollen manufactures, one and a half parts of Galli- 
poli oil, one and a-half parta of fish oil, two parts of light pitch oil, one part of 
naphthaline, and one part of alkali. 
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Class 9.—ELECTRICITY 
Including Electric, Magnetic, and Electro- magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
1218. F. JENKIN, Duke-street, Adelphi, London, ‘* Apparatus for winding in 
telegraphic cables.” —Dated 30th April, 1866. 

An extension of time for filing the final specification of this invention having 
been petitioned for, the documents relating thereto cannot at present be seen. 
1226. G. DAVIES, Serle-street, Lincoln's-inn-fields, London, “ Insulators for 

te ic wires.” —A communication.— Dated \st May, 1866. 

This invention consists of the improved mode hereafter described of con- 


structing insulators for ph wires, whereby the inconveniences 
from the collection of water on or about the insulators during rainy 

or foggy weather are obviated. The insulator , of three 
an outer cylindrical of cast iron having a projection, 


drawn from the glass by the weight of the telegraph wires. In preparing the « 
im, insulators the glass is, in the first instance, placed on a suitable table 
or slab, and melted sulphur poured in the opening. The stem of the wire 
holder is then deposited in the opening of the glass, which is perfectly secured 
to the bolder when the sulphur bas become hard by cooling. After this a strip 
of paper mace in the form of a cylinder is cemented to the upper edge of the 
glass, when the glass with its wire holder is ready for attachment to the 
easing. In order to do this the casing is, in the first instance, heated, and a 
suitable quantity of molten sulphar is then poured into it, and into this mass 

of sulphur the glass block and its proper cylinder are deposited. As the paper 
extends to the upper edge of the casing there will necessarily he a body of 
sulphur between the casing and the paper. The sulphur and paper at the 
upper edge of the casing are then trimmed off, after which, while the insulator is 
still in an inverted position, the space above the glass within the paper cylinder 
is filled with melted paraffin. The insulator is then turned upside down, 

the greater portion of the melted paraffin is poured out, the remainder adhering 
to the paper and to the upper edge of the casing and sziph are for care should 
be taken that the coating of paraffin extends over the edge of the casing. 
When the covering of paraffin has become congealed it is covered with a 
varnish composed of beeswax, resin, and paraffin, when the insulator is com- 
plete and ready for being attached to the pole. 


Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


1130. W. E. NEWTON, Chancery-lane, London, ** Apparatus for expressing 
liquids from pulpy and semi-fluid substances.” —A communication.—. Dated 
2ist April, 1866. 

The patentee claims, First, introducing a small quantity of defecating or 
purifying agents into the matters to be operated upon before ing or wash- 
ing, and also of effecting the complete defecation or purification of the liquid 
before pressing, filtering, or washing. Secondly, the arrangement of apparatus 
shown and described, or any mere modification thereof, by which the filtering 
surface of all kinds ‘of filter presses is d by inc: 
the number of points at which the liquor flows out. He claims particularty for 
this purpose the employment as filtering partitions of an assemblage of bare, 
rods, tubes, or projections of any kind inside the press, and set either in front 
of or behind the metallic cloth or perforated metal which forms the filtering 
surface in whatever way the pressure may be applied 
1134, J. H. WILSON, Liverpool, “ Apparatus for the distillation of sea water 

on board ships.” —Dated 2\st April, 1866. 

This invention consists, First, in forming each side of the fire-place of the 
stove with narrow vertical water chambers extending from a point at or about 
in line with the horizontal bars of the fire-place to near the underside of the 
top of the hot plate of the cooking range. These vertical water spaces also 
form the sides of the ovens nearest the fire, and open out at their rear end into 
an enclosed water space or vertical boiler, up through the centre of which ts 
carried the flue of the stove, a lateral opening being formed through the side 
of the vertical boiler at the back of the stove fire, which opens into the ver- 
tical portion of the flue in the centre of the vertical bciler, and through which 
the products of combustion pass when it is not required to heat one or bi th 
of the ovens. The flue opening at the back is fitted with a damper, by closing 
which the draught is tarned over the ovens, and carries the products of com- 
bustion round them, when they escape into the flue through an opening con- 
structed at a point below the fire bars. The top of the vertical boiler or evapo- 
rating vessel is connected to a condensing worm by a suitable pipe, and the 
water heated by the condensing worm may be used as feed water for the boiler 
by being connected therewith and conveyed thereto by a pipe, which may be 
fitted with a cock, or other stop-valve; and the bottom of the condensing worm 
vessel is also provided with a draw-off-cock or valve for the purpose of con- 
ventently obtaining the partially heated water for any use that it may be 
required, or to allow the same to escape, to be replaced by cold water. The 
condenser may be supplied with its cold water from a cistern placed in any 
convenient situation above the apparatus, or by pumps, or in any other con. 
venient manner. When a large quantity of water is required to be distilled 
it is preferred to have a continuous stream of cold water passing through the 
vessel enclosing the i ig worm, in which case the galley fire in itself 
would be insufficient in its ev P ig power, and to obviate which the second 
part of the invention relates, and is as follows :-It consists in the use of, and 
certain improvements in, the water boiler known as the saddle boiler (which 
nearly resembles a horse shoe in transverse vertical section) for heating the 
water previous to the introduction of the same into the evaporating vessel, to 
which it is connected by suitable pipes or passages. The part of this invention 
which relates to the improvements in and applicable to the saddle boiler con- 
sists, first, in constructing the shell and flues passing therethrough in two or 
more parts, and connecting them together hy bolts and nuts, or rivets, parsing 
through flanges formed on the edges of the several sections, the shell and flues 
being divided in a vertical direction. The object of this arrangement is the 
production of convenient and ready means whereby the boiler may be enlarged 
or reduced within certain limits by adding or removing a centre section, as the 
case may be, and in constructing the boiler with two horizontal parallel flues 
running longitudinally through the boiler in a line a little above the crown of 
the furnace; also in the construction and use of a supplementary boiler, or 
chamber for enclosing the rear end of the saddle boiler, and which supplementary 
chamber is formed with a hollow foot, the front of which is turned up at aright 
angle and constructed with a rectangular water space which forms the bridge 
of the furnace, and the front or inner surface of the supplementary chamber is 
recessed so as to form a flue, into which opens the rear ends of the two parallel 
horizontal flues which extend through the saddle boiler. 


1136. G. E. DonistHorre, Leeds, *‘ Getting coal, &o."—Dated Z\st Apri 











Heahl hi: 





1866. 

This invention is app when are employed for catting qrosves 
either into or above or below the coal or mineral to facilitate its being got. . In 
order to steady the machines which are employed for cutting these grooves the 

tee now p , first, to cut into the rocf of the mine a shallow groove 





grease m 
the refuse of wool is melted in a suitable vessel, some Gallipoli oil is then 
added, after which a quantity of cod oil, or ** foots,” is introduced. As soon as 
these "ingredients are thorcughly mixed some — pitch oil is commingled 
therewith ; the composition is now heated up to an extent varying from 
180 deg. to 200 «eg. Fah., after which some naphthaline is introduced. The 
whole mixture is now maintained for a few minutes at the hereinbefure men- 
tioned temperature to allow th: naphthaline to dissolve, after which it is run 





at a short distance from the face of the coal that is being, worked, nd peralle! 
with it, and from this — in the rr he obtains the, requisite holding for 
ng it back a’ 





steadying the hi from being away from. the 
face of the coal eae when deo oneuilannea cut. Dh ep at the 
top of the machine may, for this purpose, be caused ithe, groove .in 

the roof, or wooden beams or rails may be fixed when HL the requisite 


holding or steadying of the machine be obtained in the groge these beams or rails. In 
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agave tide for forming grooves in the floor of the mine into which the rails 
upon which the machine is to be run are to be inserted. In some cases, in place 
of forming a continuous groove along the roof, he bores hc les into the roof at 
intervals apart, and then, in order to steady the cutting machine when at work, 
causes the upper ends of pillars or uprights from the carriage or bed of the 
machine to be inserted into the holes, and thus hold the carriage fast. In this 
case the carriage or bed of the machine is formed with slides or guides upon 
which the portion of the machine which carries the tool or tools for cutting the 
grooves into or above or below the coal or mineral is capable of sliding, in order 
that they may be moved forward progressively to enable theo: to form thegroove 
or grooves. When this sliding portion of the machine has travelled from one 

end of the bed or carriage to the other, the bed or carriage is moved forward a 

distance, and is then again held fast by means of fresh holes in the roof. 

1137. J. PLAYER, Norton, Stockton on-Tees, Durham, “ Hot blast stoves or 
apparatus for heating blast for smelting iron.”—Dated 2\st April, 1866. 

The patentee claims constructing and arranging a hot blast stove to be used 
with coal or solid fuel with three distinct chambers, in the manner described. 
He also claims the use of a steam jet to draw down gases the top of the 
blast furnace, and to force it into the stove for heating the blast, in the manner 
described. 

1139. M. SPIGNEL and E. H. FLORANGE, Paris, “ Stamping on flatied or un- 
flatted metals.”- Dated 23rd April, 1866. 

The object of the present i ion is to fi the production of designs 
of various forms by means of moulds or dies, the requisite force or stamping 
power being obtained by the aid of the hydranlic press, thus doing away with 
the necessity of employing the usual balance or spring press and han.mer and 
other means as at present,in use, which render the operation tedious and 
costly. 

1140. M. SPIGNEL and E. H. FLORANGE, Paris, “ Incurvating or rendering 
concaro-convex metals either in a flatted or unflatted state.”— Dated 23rd 
April, 1866. 

This invention consists in the employment of a hydraulic press of suitable 
and convenient size and force for the work to be executed, set in motion either 
ly steam or manual power. To the action of this press the patentees submit 
the moulds or matrices configured according to the design desired to be pro- 
duced, having the sheet of metal disposed so as to be conveniently acted on by 
tLe piston or stamper. 

1147. T. R. W. ABBOTTS Burton-on-Trent, Staffordshire, “ Fire-places or fur- 
naces of malt and other kilns.”- Dated 23rd April, 1866. 

According to this invention two opposite plates of the fire-place (the front 





ard back ones) are set so fur from. the bars that the dross or clinkers may be | 


raked from the bars under the lewer edges of such front and back pilates, at the 
sume time air can pass freely to the fire under these two plates, by which a 
clear and bright fire is more readily insured and maintained, and, consequently, 
the foel is more advantageously burned. The two side plates rest on and are 
supported by the frame, and do not require any fastening ; they incline out- 
wards and from each other. These sides extend beyond, or are of a greater 
length than, the fire bars both at the back and the front. Across the front and 
back ends of the fire bars the other plates before mentioned are placed, and 


they incline more than the side plates whilst the inner and lower edges, or that | 


ecge of each plate which comes next the fire, projects into the fire-place, and 
over the ends of the fire-bars, by which the fuel on each end of the fre bars is 
sus'ained and prevented falling away, notwithstanding the lower parts or 
ec ges of the front and back plotes are, as above stated, at a distance above the 
fire bars. The upper and outer edges of the back and front plates extend 
beyond the ends of the fire bars. 

1150 H. D. PLIMSOLL. Hampstead-road, London, “ Application of materials to 
surfaces for ornamental surfaces.”— Dated 23rd April, \>66. 

These improvements have reterence to the ornamentation of paper hangings, 
and to the decoration of internal wall- or surfaces in buildings . also of various 
articles, such as cabinet pedestals, boxes, and other ornamental articles com- 
yo-ed of wood, ivory, papier mache, and other material< usually employed for 
such purposes; also to the ornamentation of external surfaces of artificial 
stone or other like composition, and the invention consists in the application to 
the aforesaid purposes of the titanifercus iron sand of New Zealand, and of 
Spain or elsewhere, as a mode of giving brilliancy of effect to certain portions 
of the surface to which the sand is applied.— Not proceeded with. 

1152. R. THOMPSON, New Chariton, Kent, “ Machinery for veneering mouldings 
or other surfaces.” — Dated 24th April, 1806, 

This invention relates to improvements in machinery for veneering mould- 
ings or other surfaces, whereby the operation of pressing the veneer into shape 
upon the moulding or other surface is greatly facilitated. For this purpose 
upon a suitable table o' frame a toothed rack is mounted and arranged so as to 
he capable of being moved to and fro by means of a toothed pinion on an axis 
below, on which a driving pulley is fixed between two loose pulleys, in order 
tu reverse the motion by suitable gear, as is well understood. To the upper 
side of the rack blocks or projections are fixed, which press against the ends of 
the veneer holder or carrier to force it through the machine, and under or 
between the apparatus which presses the veneer on to the moulding or surface 
to be veneered. The top pressing apparatus consists of a system of adjustable 
weights which press a series of swing brackets (formed with curved pressing 
surfaces) down upon the upper surface of the veneer holder or carrier. the 
j art of the veneer to be Yetui ned on the edge of the mouldings being pressed to 
the mouldings by cams or eccentrics mounted and radiating on studs fixed on 
the bed or table of the machine, The moulding and veneer, previously coated 
with glue, is placed upen a bar or batten laid upon the bed of the machine. 
Over the moulding a holder or carrier is placed, the surface of which corre- 
sponds in form with the face of the moulding, the ends of the holder projecting 
heyond and embracing or enclosing the ends of the moulding, so that the bl: ck 
“vog” or projection fixed on the toothed rack, acts against the end of the 
holier or carrier, and when the toothed rack is set in motion it forces the 
carrier with the moulding and veneer between fixed guides, and under and 
between the preasing spparatus previously described, by which means any 
excess of glue will be forced out, and the veneer will be firmly secured to the 
moulding. When the holder or carrier has travelled through the machine in 
one direction it is taken out and replaced by another, which is then caused to 
move in the opposite direction. 

1153. R. STACKHOUSE, Central Hill. Norwood, “ Improvements in charts. maps, 
plans, illuminated and other printed articles, by the use of a waterproof and 
untearable material as a substitute for paper.”— Dated 24th April, \s66. 

This invention relates to the use of a textile fabric such as woven silk, linen, 
or cotton, covered on one or both surfaces with a mixture composed of a drying 
oil and some pigment, such as white lead or zine white, so as to be waterproof 
and adapted to take imp i from eng d plates or stone, or from type. 
1157. C. D. ABEL, Southampton-buildings, Chancery-lane, London,“ Joints or 

connections for pipes.”"— A communication.— Dated 24th April, 18°6. 

This invention consists in forming together the ends of pipes by means of 
rings or short tubes of india-rubber or other similar suitable elastic material, 
so formed and arranged in combination with a peculiar formation of the ends 
of the pipes that a water, steam, or gas-tight joint is thereby produced, which, 
while it allows of any lateral or longitudinal motion of the pipes at such j..ints, 
will become all the more water, steam. or gas tight the greater the internal or 
external pressures exerted therein.— Not proceeded with. 

1158. A. A. L. P. COCHRANE, Westminster, “A vatus for heating an 
evaporating liquids and fluids.” — Dated 25th April. 1866. a cfiias 

This invention relates to a previous patent, dated 24th August, 1864 
(No. 2088). The patentee claims the use of air tubes or channels in comb:na- 
tien with a boller constructed either with upright or inclined water tubes, or 
with air tubes and a combustion chamber, conformably or substantially so 
with the aforesaid former patent, as described. 

1165. W. E. GEDGE, Southampton-buildings, Chancery-lane, London, “ Con- 
struction of spring bed or mattress.”—A communication.—Dated 25th April, 








This improved spring bed or mattress consists, First, of a case or box made 
of wood or iron at pleasure. Secondly, of five laths, which form the bottom of 
the box, into which they dovetail. On the tw» outside or end laths rest three 
springs, and on the three intermediate ones rest also six springs, all spiral, 
made of copper, and fixed by means of cramps and fastenings. Thirdly, of 
three movable laths, each having its play and special impertance; one at the 
head, and two atthe feet. The first of the two is separated from the box by a 
space of about one inch, and the second is separated from the first by a space 
ot about three inches. These three laths are connected together by ‘two iron 
rods fixed to the two outside or end laths by a double bend at right angles, 
forming a hook exteriorly and interiorly in the wood. Thus arranged they 
form a frame on which is the i diate foot lath hereinafter referre* to. This 
frame is covered by a sacking or flat wire gauze, with lozenge shaped or rec- 





tangular meshes, and knotted. This wire gauze or sacking is bound on the two | 


rods without any solution of continuity, and it is fixed to the head lath and the 
intermediate one at the feet by means of small cramps. Fourthly, the head 
Jath is held by three metal hinges, one plate of which is fixed to the inside of 
the box, and the other fixed interiorly to the head lath. This head lath ‘the 
foot lath preserving its freedom) plays like the lid of a trunk. The extren.e or 
outside foot lath is furnished, like the head lath, with three hinges fixed ex- 
teriorly ; the first plate of the hinge forms a right angle, the vertical side of 
which is held by a screw rivet bolt, and the horizontal side by a screw nail ; 
the second plate, which is out the continuation of the horizontal side, is fixed 
by two screw rivet bolts, and extends into the space which separates the two 
f-otlaths. Fifthly, the mtermediate foot lath has the property of sliding, by 
its two grooves, along the two rods which form the framing 
extension of the secoad plate of the hinges three notches or grooves are made 
in the upper part of the wood. The extreme or outer fvot Jath is traversed by 


three strong screw., which cross the second space and penetrate into the inter- | 


mediate lath. The p'ay of these screws takes place in the first space, so as to 
bring back the intermediate lath towards the outer lath, aud in this » ovement 
the extension of the hinges place itself in the notches, and gives to the lath a 


In front of the | 


new power of resistance. The following are the advantages of this intermediate 
lath in the general arrangement of the spring bed. If the wire gauze or sack- 


ing, by too great a tension, renders the spring bed or mattress hard, the wire 
gauze is slackened by the play of these screws. If the wire does net 
Possess t , and that the play of the elastic causes it to 
sink and form ets or inequalities, the tension is eased, and the wire 


gauze or sacking is thus brought back to its proper position. 
five Jaths which form the bottom of the box or case 
together the two rods of the framing, and arranged one by one on the middle 
of the springs in their upper part, the spring fixed to the sacking or wire 
gauze by fastenings, and maintain the fixity of the transverse rods, that is to 
say, kerps them in their proper position. The transverse rods prevent the 
lateral displacement of the paralle! rods, and moderate their elasticity, as well 
as that given to the springs by the heaviest weight. The action of the hinges 
at the head and foot gives combination of elasticity, the play of which is 
limited in favour of the springs, the strength of which cannot be compromised 
even were they of a nature to be easily warped. The invention also com- 
prises a special machine or apparatus for setting up the above described spring 
bed or maitress and stretching the wire gavze or sacking. 

1166. H C. BUTCHER, Wellington-street, Strand, London, ‘‘ Apparatus to be 
om yma and holding cigars, and as a toothpick, &c.”— Dated 25th 
April, 186 

This apparatus consists of a hollow tube terminating at its lower in a ring. 
In this tube the patentee first places a spiral spring, and then inserts another 
tube of smaller diameter, the bottom of which may carry a pvinted needle 
passing thr ugh the centre of the coiled spring. or be simply a plane surface, in 
which case the needle may be formed by turning an extension of the top part of 
the coil down through the centre of the othercoils, The length of this straight piece 
or needle must, in both cases, be sufficient when passed through.a hole on the 
bottom of the outer tube (by the compression of the spring) to cross the ring 
above mentioned, and enter a small hole in the foot. At the bottom of the 
ring the patentee forms a flat piece, which may be used as a tobacco stopper or 
asaseal. The outer tube ring and seal or stopper may all be made of one 
piece, or in three separate pieces, as may be found most convenient. The 
action is as follows :—One end of a cigar being placed in the ring, the inner 
tube is pressed down with the finger, and the piercer passes through the cigar. 
On the pressure being removed, the inner tube is drawn back by the spiral 
spring. and the piercer or needle resumes its place within the outer tube. The 
ring also acts as a cigar-holder when desired, 

1168. H. A. RONNEVILLE. Porchester-terrace, Bayswater, “ Crinoline skirts.” 
—A communication.— Dated 25th April, 1866. 

This invention consists in forming the crinoline of two plates of steel of suit- 
able dimensions, which, when combined with the waistband, have a longitudinal 
or perpendicular position on the abdomen. To each of these plates are 
| attached the ends of four hoo; s or steel bands which encircle the loins, Below 

the four steel bands is placed a fifth, which quite surrounds the body of the 

wearer, and to which is fixed a suitable number of steel bands, having an 
elongated radiating position and forming a projection behind for supporting the 
dress. Thus only one hoop or ring, the fifth, quite surrounds the body, and 
| greater ease and elegance are given to the wearer.—Not proceeded with. 

| 1169. H. A. BONNEVILLE, Porchester-terrace. Bayswater, “ Spring mattresses.” 

| A communication.— Dated 26th April, 1866, 

| . This imp:oved spring mattress consis's of a metal framework of convenient 

| form and dimensions, on which is adapted an apron or sheet of metallic cloth 

! 

| 





or net work, kept in a state of tension by any suitable means, and reposing on 
| a numberof conical springs similar to those in ordinary use. The said springs 
are supported by and attached to transverse bars of angle iron forming part of 
| the metal framework.— Not proceeded with, 

1172. H. GARDNER, Gravesend, ‘* Hooks or holders whereby to suspend curtains 
and other articles.”— Dated 26th April, 1866, 

By the employment of these hooks or holders the edge of the curtain is held 
in a clip which consists of twe limbs or pieces with loops at the ends, one of 
which the inventor prefers to pass partially within the other, as affording a 
better grip. These limbs he makes with a tendency to spring open, and he 
applies a runner on thm, which, when slid towards the gripping ends, com- 
presses and holds the curtain between them.— ot proceeded with, 

1179. C. HEDLER, Gloucester-terrace, Hyde Park, Production of photographic 
pictures.’ - Dated 26th April, 1866. 

The object of this invention is to produce around the picture a narrow white 
border enclosed within a wide black or darkened border covering the remaining 
surface of the paper, the effect of these borders being to improve the general 
appearance of the picture, and cause it to appear slightly standing out from the 
paper.— Not proceeded with 
1186. M. NELSON, New York, U.S., “* Machinery for making impressions or 

Jorming moulds for stereotype or electrotype plates."— Dated 2ith April, 
ixt6. 

The object of this invention is to make a mould for stereotyping or electro- 
typing by the impression of types into a surface of soft material, such as clay 
or wax, the said types being controlled by mechanism and presented and im- 
pressed successively in accordance with keys struck by the composition, The 
surface of soft material is moved progressively and to the extent required for 
the reception of each particular type as impressed. The First part of the ma- 
chine employed consists in the wheel carrying the types; the Second part in a 
means for rotating the said type wheel, and stopping it by pressing on the 
required key, so that the corresponding type is brought into position to be im- 
pressed ; the Third part in mechanism for moving the surface of soft material 
the necessary distance to receive the impress of the type and leave the neces- 
sary space between the respective impressions ; the Fourth part in mechanism 
for giving the impression of the type in the soft surface. The invention cannot 
be described in detail without reference to the drawings. 

1191. T. DEAKIN, Salford, “* Apparatus for moulding toothed or other wheels or 
pulleys or portions of circles for casting.”— Dated 27th April, 1866. 

This invention relates to that known description of moulding apparatus in 
which only a porticn of the entire pattern is used, it being moved at intervals 
around a centre of motion, so as to repeat itself, and consists in mounting the 
pattern and apparatus connected therewith upon a suspended spindle or frame, 
and also in rendering the same capable of being shifted from one part of the 
foundry to aiother.—Not proceeded with. 

1193. J. W. HOFFMAN, Birmingham, ** Fountains.”— Dated 27th April, 1866. 

This invention isfor constructing fountajns for gardens, for tables, for shops, or 
other like uses, in such manner as to contain their own reservoirs, and to be 
self-acting. Upon a suitable base or stand the p places a collapsibl 
bag or reservoir to contain the fluid. This reservoir is concealed by the parts 
of the base or other shape of the fountain, which are made to cover it, and to 
work with a telescopic action over the base. The reservoir is furnished with 
two tubes, by preference made of clastic material, the one as a jet for ejecting 
the fluid, the other as a return pipe to bring it back into the reservoir. The 
jet passes upwards through the basin or tazza of the fountain, whilst the 
return pipe is secured to the tazza. The return pipe is so fixed within the 
waist of the fountain that it may be closed at will, and when the jet has filled 
the tazza, which is effected by the weight of the vase or fountain upon the 
collap-ible reservoir, raising the tazza or basin by hand, or by a lever placed in 
any suitable position, or by other available means, allows the water or other 
fluid to flow down the return pipe into the reservoir, and the jet again plays 
it up. 

1196. T. A. WESTON, King’s Norton, Worcestershire, “‘ Ratchet braces and levers.” 
—Dated 27th April, 1866. 

This invention consists, First, in improvements in and additions to an 
invention described in the specification of letters patent granted to the present 
patentee dated April Isth, 1863 (No. 974); and, Secondly, in acertain improved 
construction of ratchet brace and lever differing essentially from the ratchet 
levers described in the specification of the patent hereinbefore referred to. In 
making a ratchet brace according to the first part of the invention the patentee 
constructs and combines the parts in the manner described in the specification of 
the patent hereinbefore referred to, excepting that, in place of constructing the 
arm or lever by which the ratchet iever or brace is turned rigidly to the barrel 
of the lever in a plane at right angles to the axis of the ratchet brace or lever, 
he connects the said arm or lever thereto by means of a joint which per- 
mits the said arm or lever to be inclined to the plane in which it rotates. 
By this arrangement the operator may vibrate the said arm or lever during 
use, so as to make it describe a sinaous or other course for the purpose of 
enabling it to avoid obstacles which would arrest its motion were it confined 
to motion in a plane at right angles to the axis of the ratchet brace or lever, as 
in the case of ratchet braces and levers with fixed arms or levers for working 
them. The patenice prefers to joint the arm or lever to the ratchet brace or 
lever by means of two lugs or short ears between which the eye end of the arm or 
lever is placed, the pin on which the lever turns being passed through the lugs 
and lever. By witudrawing the pin the arm or lever may be detached and 
passed through the lugs. Two workmen, in this case, may simultaneously 
apply themselves to work the ratchet lever or brace, one acting on one end of 
the lever, and the other on the other end. He combines the pawl, disc, or 
barrel with the ratchet wheel described in the specification of the patent 
hereinbetore referred to with certain new parts in the following manner :—He 
forms the said ratchet wheel with a nozzle or projection on its back, which is 
recessed to receive and grasp the shank end of a boring bit or other tool, and 
it is also furmed with a shank or spindle projecting from its face or toothed 
side, and screwed at the end, which spindie being passed through a central 
| opening bored for it in the pawl barrel, screws into a disc with a nozzle formed 
| on its outer side, similar to the nozzle on the ratchet wheel, and like it adapted 

to grasp a bi or tool; and between the inner face of this disc or nozzle piece 
and the toothed face of the ratchet wheel, the pawl disc turns upon the shank 
or spindle of the ratchet wheel. He actuates the brace as follows :— He takes a 
short hollow cylinder, open at one end (hereinafter called a chuck), into which 
| the ratchet apparatus described may be thrust either end first, leaving one of 
| the nozzles projecting outside to receive a bit. The chuck has a slot or slots at 

its outer edge to engage with asmall stud or studs on the periphery of the paw! 
barrel to prevent it turning within the chuck when force is applied. The 
so id end of the chuck is formed into a shank of a square or other sectional 
flagre to fit a corresponding recess in the boss or head of a short lever to be 
grasped by the hand, ant vibratedin the usval manner for working ratchet 
braces, such motion being communicated to the pawl barrel contained within 
the chuck through the stud or studs on the pawl barrel engaging with the slot 

















| suitable size in a cast iron mould. 


| Other. 


or slots in the chuck, and thus to the bit or tool placed in the nozzle, Either 
nozzle may be used, giving the ratchet action in contrary directions. This 
construction of brace is useful for the purposes of coach makers, 
bell-hangers, and carpenters, for confined situations, where there is insufficient 
space for an ordinary bit, stock, or brace. The invention comprises other 
features which we cannot produce here. 

aay" oa — Lurgan, Armagh, ‘ Sewing machines.”— Dated, 28th 

ST . 

This invention cannot be described without refe to the drawing: 

1202. D. R. EDGEWORTH, Queen-square, Westminster, “ Surveying instrument.” 
— Dated 2\st April, 1866. 

The object of this invention is to enable the surveyor to draw the plan of the 
portion of the country or land to be surveyed while the survey is proceeding, ' 
whereby the ordinary survey book, and the necessity of afterwards drawing the 
plan, are dispensed with. The new inst st d as follows:— 
The patentee fits above an ordinary tripod stand a table or platform, to which” 
a sheet of paper, or other suitable material, is secured. This table is capable 
of being placed on a level with the plane of the horizon, and of being adjusted 
to correspond with the line of the ground along which it is required to survey. 
Above and around this table is a frame free to move independently of the table 
an : carrying a telescope ; it also carries a scale, which is close to the 
the paper on the table, and which moves with the tel pe. The tel P 
a vertical motion in the plane of the meridian to enable it to be set or brought 
to any low or high points of the surrounding country, and a scale is attached 
to it to convert hypotheneusal into horizontal measurement. 

1203. T. HUTTON, Derby,‘ Closing the tap-holes of casks or barrels.” —Dated 
28th April, 186, 

In performing this invention the patentee fixes inside the barrel and opposite 
the tap-hole a diaphragm or diaphragms of india-rubber, having one or more 
slits in them, through which, in tapping the barrel, the tap can be forced. 
This diaphragm or diaphrams of india-rubber is or are made of such strength 
that the slit or slits in them close with sufficient force before the barrel is 
tapped to resist the pressure of the contents of the barrel. On the withdrawal 
of the tap the slit or slits immediately close, and by excluding air prevent the 
touling of the barrel. 

1205. J. W. HOFFMAN, Birmingham, “ Churns.”—Dated 28th April, 1866. 

This invention ccnsists in constructing churns with a cylinder or barrel of 
any suitable material, fitted with a cover, and also with an escape for the gas. 
The operation is performed by beaters, formed, by preference, of wire or of 
perforated plates attached to a spindle, which passes through the head of the 
churn, and which spindle carries a toothed pinion gearing into a toothed wheel, 
upon the spindle or axis of which is fitted a crank handle, or for driving by 
power a pulley or other available gear. Turning the toothed wheel by means 
of the crank or other driving power causes very rapid revolution of the pinion 
and of the beaters upon its spindle.— Not proceeded with. 

1207. A. V. NEWTON, Chancery-lane, London, “* Manufacture of steel.” —A com- 
munication — Dated 28th April, 1866. 

In carrying this invention into effect suitable quantities of scraps or small 
pieces of retuse tinned iron are first collected and compressed into masses of 
The object of this compression is to admit 
of a greater amount of the material to be inserted in a crucible or other re- 
ceptacle than could be supplied if the scraps lay loose as collecied. The scraps 
thus prepared are placed in crucibles, such, for example, as those now used in 
making cast steel, and the crucibles are then further charged with graphite, 
charcoal, cast iron, or other suitable carbonaceous material, in sufficient 
quanti:y to impart, during conversion to the tinned iron, from one haif per 
cent of carbon. The crucibles thus charged are closed by a cover and sub- 
mitted to an intense heat in a furnace, as practised in the making of cast steel. 
When the metal has been subjected to the furnace heat for the required time, 
which will be judged of by the skilled workman, the crucible- are removed, and 
the metal contained therein is cast into ingots and annealed and drawn into 
bars in the ordinary way. 

1203. E. J. BEARD, Nicholas-lane, London, “ Fastening for baling banas.”"—A 
communication.— Dated 28th April, \866. 

Instead of u-ing a loose or detachable tie or fastening for fastening the bands of 
hoop iron together as heretofore, the metal band or hoop iron is pierced at one end 
with a series of elongated holes, and at the other itis fitted with alock catch which 
is intended to be inserted in one or other of the elongated holes. This catch is 
rivetted to the hovp iron, and it is made with parallel sides, and of such width 
as to allow of its insertion into the elongated hole, which insertion is effected 
by bringing the opposite ends of the bands together at an inclination to each 
When the lock is inserted in its place, and the strain put on the band 














| to draw the ends together is withdrawn, the two ends of the catch will overlap 





the elongated hole and form a secure lock fastening. 

1219. C. D. Fox, New-street, Spring Gardens, London, “Improvements in 
screw cutting and threading machines, and in the construction of screw nails 
and spikes.” — A communication.— Dated 30th April, \s66. 

This invention cannot be described without reference to the drawings. 

1224. J NISBET, Coatbridge, Lanark, “ Apparatus for getting or cutting 
minerals.’ — Dated \st May, 1866. 

This invention comprises improvements in apparatus for getting or cutting 
minerals, which can be practically carried out with various modifications of 
the accessory details. An important feature of the invention is the actuating 
of a 'ever having a cutting tool on the end of it, by means of a segmental rack 
acted upon by a revolving pinion, whereby the cutting tool is pulled steadily 
round through a circular arc. The invention cannot be fully described without 
reference to the drawings. 

1225. J. SPENCER and D. MCCORKINDALE, Coatbridge, Lanark, “ Rolling 
mills.”—Dated \st May, 1866. 

This invention cannot be described without reference to the drawings. 

1228. J. V. DBLESTRE, Paris, ** Trap for destroying flies, &c.”—Dated \st May, 
1866. 


This trap consists of a vase or vessel open both at the top and bottom, the 
lower edge being toothed, vandyked, or scalloped, so that when placed upon a 
plate or other surface there may be a series of entrances or inlets to the vase. 
To the inside of the vase is attached another vase of corical or taper form, 
the narrower end being uppermost. An annular chamber or cup is thus 
formed between the two vases, which chamber is supplied with sugared water 
or other liquid. A bell-shaped or other cover is then placed upon the outer 
vase. 

1234. J. JACKSON, Battersea, London, “ Night lights.”— Dated \st May, 1866. 

This invention is applicable to night lights, consisting of a suitable fatty 
material poured, whilst melted, into a case of paper, matchboard, gelatine, or 
such like material, which case then not only serves to mould the fatty material 
to the required form, but also to hide it whilst it is burnt. In such nightlights 
the wicks heretofore employed have been made of straight cottons connected 
together by means of wax. Nightlights with such wicks are, however, to some 
extent, irregular in their times of burning, and they are liable to flicker. To 
obviate these defects the patentee employs a wick consisting of cotton threads 
plaited together. He prefers to use three such threads of different sizes or 
numbers ; thus, in burning, the wick is caused to turn out of the flame, and the 
deflection of the wick in burning is regulated to the amount required. ‘To pre- 
pare the wick for use it is stiffened with wax or composition, and cut to @ 
suitable length ; then it is furnished with a foot of metal, or other material, 
and placed in a nightlight case; Lastly, the melted composition is poured in, 
as at present practised with the ordinary straight wicks. 


1244. A. A. COSTALLAT, Paris, “ Manufacturing artificial flowers.”—Dated 2nd 
May, \1=66. 

To a out this invention the patentee makes, by the ordinary means, lace, 
blond, gauze, or tulle flowers, either separately or united into bouquets, and 
placed on a plain ground, or a ground ornamented with designs. He then cuts, 
by hand or by suitable machinery, coloured fabrics having the contours of 
the designs representing the flowers, and he fixes them either by the needle or 
by means of adhesive substances, such as gum or glue, or by these two means 
combined, under the designs of ornaments of tulle, lace, blond, or other like 
fabric, beside of one another, or one under the other. 








Cuicaco TuNNEL.—The Chicago lake tunnel was ve on 
Saturday, the 20th of November. The centre lines from both ends 
coincided within 9}in., while the floors of each tunnel join with 
a difference of lin. ' 

Souta KENSINGTON MusEvm.— Visitors during the week ending 
8th December, 1866:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 7,699 ; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. 4 p.m., 1,039—total, 8,738. 
Average of corresponding week in former years, 8,415. Total from 
the opening of the Museum, 6,441,493. $ 

Tue UNITED STATES 20-1NcH GuN.—-Another 20-inch gun has 
been cast at the Fort Pitt Works, Pittsburg. The pig metal used 
was the Bloomfield Juniata, It was melted in three furnaces: the 
first contained 63,000 Ib., the second 40,000, and the third 
37,000 ; or 140,000 lb. in all. ~The furnaces were fired at 
4.30 a.m. and tapped at 10,25 p.m.; time of running twenty-one 
minutes. Temperature of the air inside foundry, 48 degrees; 
temperature of the water after passin: through the core-barrel, 
57 degrees. This run is not quite so long as the first one of the 
same bore cast at these works, the dimensions of which were as 
follow:—Weight, rough, 170,000 lb.; weight, finished, 115,000 Ib. 
Length, rough, 300in.; length, finished, 243}in. Diameter— 
maximum, rough, 65in.; maximum, finished, 64in.; minimu 
rough, 48in.; minimum, finished, 34in. Bore, 20in.; depth o 
bore, 210in. Weight of solid shot, 1,000 Ib.; charge of powder, 
801b. Another 20-inch gun is nearly finished, and will in a few 
days be ready for the Government. It is designed for the navy. 
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THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE. 


Tue IRON TRADE : Continued Dulness : The American Turiff Bill : 
End of the Di at Milton : Strike of Puddlers, &c., at Shef- 
jield--New IRONWORKS AT MALTON—STRONG BOILER PLATES : 
Experiments in Derbyshire—MEETING OF THE CREDITORS OF 
Mr. JoHN PARKIN, AND MEssRS. BROOKES BROTHERS—THE 
SHEFFIELD TRADES: No Improvement—THE CoaL TRADE: Great 
Demand : Increased Facilities at the Great Northern Coalyard 
at Doncaster—THE COKE TRADE: Slight Improvement. 


Tue iron trade continues much depressed, and, although some 
houses are keeping their workmen fully employed at the majority 
of works, trade is very languid, and men are constantly being 
paid off. Orders from Australia are checked by the monetary 
panic there, and there is not too much doing in railway material 
and steel for India. The anticipated passing of the Protectionist 
Tariff Bill in the course of a few weeks has, no doubt, stimulated 
orders from New York, and the utmost dispatch is urged upon 
manufacturers to get the goods passed before the new tariff can 
come into operation. Makers of railway plant are tolerably active, 
although the demand is not so brisk as it was some time back. 
There is a good demand for rails, chiefly those manufactured from 
Bessemer steel, and the trade in both the plain and manufactured 
article made by this process is altogether very brisk. At Milton 
the men have commenced work again and are now fully employed. 
The puddlers employed at the large ironworks at Sheffield are 
again on strike. The dispute is with regard to the payment for 
changing the heat on a certain class of work, the men requiring 
an addition of something like a penny per head. For this small 
matter the men cause the plant and machinery of the value of 
£2,000,000 to be idle, and stop the receipt of wages smounting to 
about £2,000 weekly. / 

A discovery of ironstone was made a few years ago on both sides 
of the river Derwent, about five miles below Malton. Works 
were commenced on Lord Carlisle’s Castle Howard estate, on the 
North Riding side of the river, but were discontinued, and a more 
extengiv. start was made on the Kirkham Abbey estate, on the 
East Ridin ‘side, but the works were suddenly stopped in Septem- 
ber, 1864, and have since been idle. The works have now been re- 
commenced on the Kirkham estate, and are to be vigorously prose- 
cuted. . : 

An extraordinary and interesting experiment has been made at 
the boiler works of Mr. J. Whalley, St. Mary’s Bridge, Derby, on 
a boiler 32ft. long, 5ft. diameter, made for the Stanton Iron Com- 

any. It was tested up to a pressure of 200 lb. to the square 

inch, which it stood perfectly. When it is calculated there is 
77,760 square inches, multiplied by 200, gives the astounding 
bursting pressure of 15,440,000 Ib. on the entire boiler. The 
plates th .t stood this enormous pressure were Swingler’s BB; the 
rivet iron, Stenson and Co.’s best scrap, Northampton. : 

An adjourned meeting of the creditors of Mr. John Parkin, of 
the Mowbray Works, was held in the Council Hall, Sheffield, on 
Monday last, Mr. Henry Unwin in the chair. Mr. Parkin was 
represented by Messrs. Gainsford and Bramley; Mr. Waterhouse 
(Messrs. Chambers and Waterhouse) attended for Mr. Graham 
Stuart and creditors; and Mr. Leonard Ryalls (Messrs. Ryalls and 
Son) for the creditors. After some discussion the following 
resolution was carried :—‘ That an assignment be made in such 
mode as may be advised to be most expedient, to Messrs. Frederick 
Powning, a Barker, and John Bramall, to be held by them 
in trust for all the creditors until the four instalments of 2s. 6d. 
each, at three, six, nine, and twelve months from the Ist of 
January next, be paid, the first instalments being guaranteed by 
Mr. Thomas Barker and the second instalment by Mr. John 


Bramall.” At the previous meeting it was stated by Mr. 
Waterhouse that Mr. Stuart had been in partnership with 
Mr. Parkin from about July, 1855, to May, 1866. vring 


that period certain liabilities were of course incurred, and 
those liabilities, or some of them, had not yet been disposed 
of. If Mr. Stuart were pressed, possibly for his own protection he 
might appeal to the Bankruptcy Court, and that course would 
necessarily entail the whole estate being wound up in that court, 
in which case the dividend, instead of being 10s., would not 
exceed, if it reached, 5s. in the pound. The following resolution 
was passed upon the matter :—‘‘That in the opinion of this 
meeting it is desirable that the creditors of Messrs. Parkin and 
Stuart be allowed to participate in the foregoing dividend as if 
they were creditors of Mr. John Parkin, and that Messrs. Gains- 
ford and Bramley be instructed to include provisions in the said 
assignment, or to frame a distinct deed, for the purpose of giving 
effect to this resolution. The business will be carried on under 
the joint inspectorship of Messrs. Powning, Barker, and Bramall, 
until the instalments are paid. 

A meeting of the creditors of Messrs. Brookes Brothers, of the 
Brunswick Works, Sheffield, was held last week, Mr. Charles 
Peace in the chair. Mr. Henry Vickers appeared for the firm, and 
Mr. B. P. Broomhead for creditors. From a statement laid before 
the meeting it appeared that the liabilities of the firm are over 
£10,000, and their assets about £20,000, leaving a surplus of over 
£9,000. Under these circumstances the firm merely asked for an 
extension of time, intimating that all demands would, of course, 
be paid in full. The meeting was adjourned for a week, a com- 
mittee being appointed to consult with Mr. Brookes, towards 
whom much sympathy was shown, as to the best course to be 


taken. 

At Sheffield there is no improvement in the state of trade, and 
the Fenian movement in Ireland has deterred shopkeepers there 
from sending orders for Sheffield goods ; and, to some extent, this 
remark applies to Canada. For saws and files some of the prin- 
cipal houses have good orders, but others are only scantily 
supplied, though most of the workmen in these branches are fully 
employed. The demand for sheep shears, which has been great 
for some time past, is now declining a little. Edge tools are in 
moderate demand, but the future prospects are unfavourable. In 
the table-knife branch the men are tolerably well employed ; but 
merchants are reluctant to give orders ; nevertheless, employers 
are making efforts to keep the men in full work until Christmas. 
For the finest descriptions of spring knives there is a good demand, 
but the commoner classes are only in limited request. 

The coal trade continues brisk, and there is no diminution in 
the quantity sent to the metropolis and the south; indeed this 
branch has Soon increasing for some time past, both by the Great 
Northern and Great Eastern lines, both of whom are taking an 
immense tonnage of the best house coal from this district. The 
former company are making extensive additions to their coal-yard 
at Doncaster, in order to obtain additional facilities for their coal 
traffic, which is being greatly increased. A large tract of land 
has been purchased from the Doncaster corporation and converted 
into a depot. The company propose to widen Batly Bridge, 
so as to obtain a better access to the new sidings here constructed. 
Besides an immense tonnage from the South Yorkshire district, 
about 1,500 tons uf coal per day enter Doncaster from the Durham 
coal-fields. The coal trains from the new siding, which are very 
extensive, will pass direct to the new Gainsborough line, and so 
along the loop to Peterborough, thus relieving the main line of 
much of the present coal traffic. For hards and softs there is an 
equally brisk demand, both on home and foreign account. 

The coke trade has improved a little, there being a good demand 
from Lincolnshire. 








BELGIAN GENERAL RaILwAy PLant Company.—(From our 
Correspondent. )—After a good deal of discussion it has been at 
last definitively resolved that this undertaking shall be wound up. 
Liquidators have been formally appointed. The concern incurred 
heavy I fear,,on Spanish contracts, payment having been 
accepted in comparatively valueless shares and obligations. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


( From our own Correspondent. ) 


THE BELGIAN [RON TRADE: Discussions at the Trade Assemblies : 
The Difference between Belgian and English Prices ; Consumption 
of Foreign Iron in South Staffordshire — THe QUESTION OF 
Prices: Probable Reduction in both Prices and Wages at the 
next Preliminary Meeting — PRESENT CONDITION OF TRADE: 
Small Demand—Pic Iron: Meagre Inquiry—Coau: Quiet— 
THE PROPOSED NEW CopDE OF COLLIERY RULES: A Good Sugges- 
tion- - COLLIERY AccIDENT: Death of a Miner from Carelessness : 
Inexperienced ** Doggies” —HarDWaRE TRADES: Slight Im- 
provement in some Branches: Small Failure in Birmingham— 
A LocaL CasE IN THE Lonpon Law Courts: Alleged Liability 
Sor Damages Caused by Mining Operations. 


As was to have been expected, the letters of Mr. Creed and Mr. 
Walter Williams, jun., and of Messrs. William Bird and Co., on 
the subject of the competition which the ironmasters of England 
are suffering, from the Belgian firms in particular, occasioned that 
competition which was discussed last week—to occupy still more 

rominent notice at the weekly meetings of the ironmasters in 
Seotechem yesterday (Thursday) and in Wolverhampton on 
Wednesday. Mr. Williams (who, and not Mr. Creed, is the hon. 
secretary of the Ironmasters’ Association) has returned home, and 
he is receiving the congratulations of his brother ironmasters upon 
the investigation which he undertook altogether on his own 
account, and not upon any request made by the association. The 
consequences that may be expected to result from the publication 
of the facts that Mr. Williams and Mr. Creed had been able to 
collect are regarded as likely to be most beneficial to the British 
iron trade, if the ‘“‘ awakened sleepers” (as Mr. Bird would now 
regard them) will only act upon them with that vigour which 
seems now to be demanded. Than Mr. Bird no one in this 
country is better conversant with what foreign masters are now 
and have been for some time past doing. His firm has been selling 
foreign iron in this country for some years. 

The statement—startling here, because of the great difference in 
prices of the two countries—made in the leading columns of THE 
ENGINEER of the 7th inst., of the saving which a London engineer 
is effecting by buying Belgian I bars instead of English, is 
regarded as strikingly corroborative of Mr. Bird's experience. 
The trade in this district were scarcely prepared to admit that so 
large a difference in price existed between Belgium and English ; 
but it is well known that a leading engineering firm in this district 
has, for some time past, been supplying itself with Belgian iron, 
notwithstanding that its works are surrounded on all sides by iron 
rolling mills; and that an ironmaster, who also produces wire, 
informed us only on Wednesday that he had bought Belgian iron 
in preference to using his own in his wire mills, because he 
could get more for his own iron than he had to pay for the product 
of Belgium, which he received in Birmingham, at a cost, for 
carriage, of only 2s. 6d. from Antwerp. From that port to our 
own English ports it is now being carried at a freightage of 7s. 6d. 
On those terms it is now being delivered in West Hartlepool, 
Hull, and other places. 

Reasoning from these facts, the conclusion come to in Birming- 
ham and Wolverhampton is, that there must be a reduction, alike 
in prices and wages, determined upon at the next preliminary 
meeting, which will be held in Birmingham on the 27th instant. 
The majority of the trade are expressing this opinion; but it is not 
that of the influential minority. During the ensuing fortnight 
steps will be taken by the committee of the Ironmasters’ Associa- 
tion to ascertain the views which are held on this subject by the 
trade asa whole. It is a fact that the books of some firms in 
South Staffordshire show that there has been a gradual falling off 
in the demand for iron from January till now, and that during 
November just half the amount of work was done that was per- 
formed in the first month of this year, notwithstanding that in one 
description ten shillings less per ton is being accepted than would 
be taken at the earlier date. Influential masters are not unpre- 
prepared to admit this, yet they have so firm a conviction on the 
restoration of trade in the ensuing spring, that they believe if 
prices should be brought down now they would have to be restored 
to their present level after that time. Unless, therefore, the in- 
quiries of the ensuing fortnight should show that a very strong 
and a very general wish is expressed for a reduction of prices and 
wages, there will be a divergence of views enunciated at the pre- 
liminary meeting. 

The uncertainty which is felt as to the result of the delibera- 
tions of the trade at that gathering is acting as a check to 
purchasers alike in the finished and in the pig iron branches of the 
trade. Merchants refrain from buying the former if they can pos- 
sibly tide over Christmas without adding to their present stocks, 
and the mill and forge proprietors will not buy pigs unless they 
can get them at a great bargain, until they have satisfied them- 
selves that the price of finished iron will or will not be reduced. 
If it should be reduced the price of pigs will have to be brought 
down in the customary proportion, and, as a consequence, the 
price of fuel and stone, with also the wages of the miners. 

The coal trade keeps quiet, with much unemployed labour at 
the pits. This, however, is not so much the case at those collieries 
which supply the domestic demand, for the inquiry for household 
purposes is increasing as the weather becomes colder. 

We have several times alluded to meetings at which the new 
rules that have lately been proposed for Staffordshire and 
Worcestershire have been di 1 by the coalmasters, the mine 
agents, and other persons interested; but an influential loca] con- 
tempo. remarks upon the fact that they do not in any way 
seem is tee been submitted to the workmen, who, like the 
masters, are to be governed by them. ‘‘It is quite certain (says 
the writer) that without the willing co-operation of the men, it is 
impossible thoroughly to enforce any code of colliery rules; and it 
is obvious that workmen are much more likely to observe rules if 
they have been previously consulted about them.” These remarks, 
we think, are worthy of consideration. Spite of all that is written 
and said on the subject, miners will go into pits with naked 
candles without ——— there is any ‘“‘damp” about. 
An inquest held in Tipton, last week, revealed the gravest intelli- 
gence in this particular. A new doggy was put on, who, being 
neither able to read nor write, knew nothing about colliery rules of 
his own knowledge, and no colliery rules were read to him. The 
result was that he sent a miner, who seemed altogether careless 
of his own existence, to certain death. Looking at all the circum- 
stances of the case, the jury, perhaps, were right in describing the 
death as ‘‘accidental,” for it was difficult to affix blame to any 
particular person. But, taking another view of the case, we 
cannot but think that so long as the mines are leased to butties 
the proprietors ought to see that the butties are properly qualified 
men; and that so long as butties employ doggies it should be 
required of them that the doggies they employ should also be 
properly qualified men. _If that had been the case in this instance 
no life would have been lost. What is more, no life would have 
been lost if the miner himself had been duly cautious. 

Pa Laer trades have not a ~y ay wpe either in 
the shape of improvement or otherwise, during the t week. 
In Siegen: rhaps, a little more is being done iw then was 
the case two or weeks ago. The factors’ orders there have 
been better, and, as a rule, manufacturers are more actively en- 
gaged ; but in those branches which constitute the metal trades 

usiness is for the most part quiet, and the demand for material 
to a sufficient extent to satisfy 
e brass founders are not doing 
so much as usual, and in builders’ ironmongery only a small 
amount of business is being done; whilst the hollow-ware manu- 
facturers, edge tool makers, and tin-plate workers, have not enough 
orders on hand to enable them to fod full employment for their 





is slack, consumers purchasing a 
their immediate requirements. 








respective men. Mr. Edward Butler, hardware factor, of Char- 
lotte-street, has failed, but his liabilities are not large. In the 
Wolverhampton district there is not much animation, and 

time is on the increase. At Dudley, Nn pe Darlaston, Wednes- 
bury, and West Bromwich, there is a lack of activity, and in other 


parts of the district there is no a from our last 

The South Staffordshire case of Williams v. eeamell eos heard 
on Monday, before Vice Chancellor Sir W. P. Wood. The plain- 
tiffs sought to restrain the defendants from working the mines 
and minerals under the lands of the plaintiffs, so as to injure the 
land and its buildings. In 1843 the plaintiffs purchased land at 
Bilston, upon which to erect ironworks. The deed by which this 
land was conveyed to them in fec simple reserved unto the vendor 
all mines and minerals under it, with full power and authority for 
the vendor to “work, get, raise, a and dispose of the 
said mines and minerals without entering upon the lands 
and premises, and without being answerable for any injury 
whatever” that should arise, and without being liable 
to any action or suit at law with regard to the matter. The 
question was whether, having regard to the exception or reserva- 
tion contained in the conveyance to the plaintiffs, the defendants 
or their lessee were entitled to work for coal under the land of the 
plaintiffs, without incurring any liability to them for the con- 
sequences. The defendant was the lessee from the vendor of the 
coal mines lying under the land in question, and his workings had 
caused a subsidence of the surface of part of the plaintiffs’ pro- 
perty. It was contended on behaif of the plaintiffs that a man 
could not derogate from his own grant, and also that a grant of the 
surface included, by implication of law, everything necessary for its 
support. The answer was that the grant in this instance contained 
express words which swept away the implication of law, and that 
the grantor had distinctly stipulated, with the consent of the 
grantee, that to this extent the grant should be derogated from. 
The Vice-Chancellor said the contract between the parties was 
plain, clear, and simple, and as the case raised by the plaintiffs, 
though, no doubt, very ingeniously put, failed entirely, the bill 
must be dismissed with costs. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 


THE IRON TRADE: Continuance of the Depression: Competition of 
Belyian Makers: Notice of a Reduction in Wages : Expectations 
of the New Year: Foreign Demand—Tin PLates—TuHE STEAM 
AND House CoaL TrRaADES—ASHTON VALK IRON COMPANY 
(Limited) — Sap AccIpENT AT CYFARTHFA — MEETING oF 
RHONDDA VALLEY CoLLIeERS—THEe Dinas CoLirery— TRADE 
OF THE SOUTH WALES Ports. 


THE iron trade of the district is still characterised by the depres- 
sion which has for such a length of time existed, and Welsh 
makers have now, in addition, not only to contend with the com- 
petition of the North, but they find that the Belgian ironmasters 
are becoming most formidable and ful petitors. Already 
have they been successful in securing a large Russian railway 
order for over 40,000 tons, which was expected to have been 
placed in this district, and which doubtless would have been 
if it had not been for the crotchety conduct of one of the large 
ironmasters, who, having given in his adhesion to the notice for a 
reduction of wages in July last, afterwards refused to carry it out; 
hence the notice was withdrawn, and makers have since had to 
contend with unremunerative prices, high wages, and scarcity of 
orders. The ironmasters of Merthyr and the Aberdare Valley, have 
again made a move for a reduction in wages, and have posted up 
notices at all their works, It is stated that the minimum of the 
abatement will be 10 per cent., and the alteration will come into 
force on the Ist of January. No notice, however, has been posted 
up at the works in Monmouthshire and other parts of the district, 
at which the furnaces number ‘more than one-half* of the entirety 
in South Wales, and no steps can be taken by them im that direc- 
tion until the close of the present month; and if the notice should 
then be adopted the reduction would not come into operation till 
the Ist of February. Further contractions in operations 
at many of the works continue to be carried out, and 
at Cyfarthfa three furnaces have been blown out; this with 
the reduction will be seriously felt in the Merthyr portion 
of the district. Fortunately, there is an excellent demand 
for steam coal, and as there is a scarcity of hands, ey, in 
the Rhondda Valley, the collieries will absorb nearly all the 
surplus labour of the mining population. Although the demand 
for iron on home account is exceedingly dull, there is a little more 
firmness in the inquiries, and the few orders given out are for 
immediate delivery. These circumstances are looked upon as 
indicative of a change for the better soon taking place, and many 
parties are anxiously awaiting the opening of the new quarter to 
see what alteration it will bring forth in the placing of orders. 
The American markets are taking large quantities of rails, and 
there is no falling-off in the requirements. The unsettled state of 
affairs in Mexico have greatly circumscribed business operations 
with that country; but the future prospects with South America 
are more cheering than they have been fora long time past. Only 
a small trade is being done on Egyptian account, and it is expected 
that a reaction for the better will shortly take place in the Indian 
demand. Canadian and spring delivery orders are gradually 
creeping in ; and in transactions generally with the other foreign 
markets there is no new feature to report. In pig iron only cold 
blast makers of repute are inquired for. 

Tin plate makers are getting shorter of orders, and quotations 
are in favour of buyers. 

The steam coal demand is very good, and whilst the home 
markets are taking considerable quantities, heavy shipments are 
being made for the coaling stations of the mail B my cet service. 
New collieries are being opened up in all parts of the district, and 
the Cwm-Bach Colliery, belonging to Mr. J. Thomas, of Swansea, 
which was recently opened, is now in fu!l operation, The approach 
of cold weather has given an impetus to the home trade, and the 

uantity ship on coasting account is much in excess of the 
shipments made this time last year. 

A numerously attended meeting of the shareholders of the 
Ashton Vale Iron ye or 4 (Limited), was held on ay, 
Mr. W. H. Miles in the chair. The object of the meeting was to 
raise additional capital by the issue of further shares. These 
shares the company had intended to make preferential, but were 
advised that they could not create preference shares, and it had, 
consequently, been proposed by the original vendors to cance 
paid-up shares representing £20,000, part of the purchase —s, 
conditionally upon the like amount being raised for the gener 
purposes of the company by the issue of further shares. The 
chairman stated that the large outlay upon the new mills had 
placed them under the necessity of appealing to the shareholders 
to provide a working capital. He remarked upon the generous 
and liberal proposal of the original vendors, and expressed the 
confidence of the directors in the soundness of the undertaking. 
He considered that £20,000 would be sufficient for developing 
the works. Mr. Abbott stated that they had raised and were 
authorised to raise £50,000 on debentures or other security, and 
that if shares were now taken y Ay the extent of £20,000, there 
would be a working capital of £70,000, which wouldbs exclusive 
of the value of the works. About £46,000 had been expended on 
the mills, and £12,000 on the South Liberty, and the w amount 
subscribed by shareholders had been invested in the new works, 
in addition to which was the original colliery, with blast furnace, 
&c. In the course of Ses eat a it was stated that the 
output of the colliery for the year was 
that the South Liberty, when opened, would be 
3,000 tons per week. The sh 
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for sha resenting £7,000, conditionally upen a sufficient 
waciien eon being ided. <A resolution requesting the 


directors to pse every ort to issue shares, 
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into operation, was unanimously passed, and the proceedings ter- 
minated. ‘ 


A sad accident took place at Cebetits, on Monday. As several 
Irish labourers were engaged in blasting at the limestone quarries, 
either from inexperience or carelessness, the charge ra pre- 
maturely, killing two men and wounding a third severe i 

An important meeting of the colliers of the Rhondda Valley 
has been eld, to take into consideration certain alterations in the 
mode of working the coal which the Great Western Colliery Com- 
pany, near Pontyfridd, have endeavoured to introduce into their 
pits. The method, hitherto, adopted in the valley in working the 
coal, is to pay the collier for the cutting of it by the ton or by the 
yard, according to the place he has to work in; the Great Western 
Colliery Company wish to introduce a plan, which it seemsis adopted 
in Staffordshire and other English coal districts, of hiring the men 
at so much per day, say 5s., and setting a stated number of 
trains for them to fill in that time. The workmen of the colliery 
wished to have the opinion of their fellow colliers on the matter, 
hence the holding of the meeting. It was unanimously resolved 
that the proposed new method should be opposed, and that if the 
managers of the Great Western Colliery persisted in enforcing this 
new method, the workmen should give them immediate notice 
that they should not work under it. The objections to it were 
founded upon the following considerations :—First, that in this 
district it will require two men, working by the new plan, to cut 
as much coal as one man could under the present system, which 





allows the employment of boys; secondly, that old men and 
youths, not being able to accomplish the task, will be thrown out 
of work, or set to less remunerative labour ; and, thirdly, that in 


the places where the colliers work under this system it is easier | 


to cut the coals than in the Rhondda Valley. 

The proprietors of the Dinas Colliery, who have been for the 
last eighteen months engaged the middle pit to the steam coal, 
have, at the depth of about 340 yards, struck the 4ft. vein. It 
has been decided to continue the sinking in search of the 6ft. and 
Oft: vein before commencing working the coal. 

The returns of the trade of the South Wales ports for the month 
of Noveinber this year, and the corresponding month of last year, 
are as follow: 

EXPORTS OF COAL, 
November, 1665. 


‘ons, Tons. 
Cee 4c. ac. 6s ao. os SERED cc te ce oe ow THRO 
Newport .. co eo. os SO os ce ce ce oe. OD 
swansea .. $3,463 .. oo 33,645 
Llanelly #451 © 00 oe 7,075 





SHIPMENTS COASTWISE. 
November, 1866. 


November, 1865. 


Tons. Tons. | 
Cardiff oe 81,041 .. .. 72,287 
Mewyort .. «2 oo o« 65,510 .. a 48,200 | 
Rwansea .. cc of ‘ce cf 19,672 oo ce co 18,271 
Lianclly .. ° ¢e 13,773 oc cc co 14,916 


Cardiff also exported 14,584 tons of iron end 5,577 tons of patent | 
fuel, andl Swansea cleared out 390 tons of iron and 9,108 tons of 
patent fuel. 





SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

Tue GLAscow Pic Iron MARKET—SHIPMENTS OF THE WEEK— 
Manuracturep Iron —THE Coat Trape—Launca oF HER 
Masrsty’s Iron Screw Troop Sip MALABAR—LAUNCH OF 
tHe: City or ATHENS—NEW LIFE-BOAT FOR Port - Logan— 
ConTRAcT FOR A TRANSATLANTIC SPEAMER—THE' FINNIESTON 
Srreamsuip CoMPANY—CONTRIBUTIONS BY Step BUILDERS AND 
THEIR EMPLOYERS FOR UNEMPLOYED WORKMEN IN DUMBARTON 

Tur WinpMILL Crort Docks--MEETING OF THE’ ASSOCIA- | 
TION OF ASSISTANT ENGINEERS IN GLASGOW+—FLANGED PLATES | 
v. ANGLE IRON. ’ 7" 


THE Pic Iron market has again slightly advanc&® since this dmy | 
week, and a considerable business done @t } 54s. to 54s. 6d. 
cash, and 54s, 3d. to 54s. 9d. one month: «day, Wed 4 
54s. 6d. to 54s. cash, and 54s. 9d. one month pajd.. Prices o1 t 
are as follows :—Pig iron, Mixed Nos. . Warrants, 54s. - 3d. ‘to 
54s, 6d.; No. 1, C.M.B., 54s. 9d. to 55s.; No. 3, 54s. 6d. to 548, 9d. ; 
Gartsherrie, No. 1, 66s.; Coltness, No. 1, 63s.; Glengarnock (at 
Ardrossan), No. 1, 61s. , 

MANUFACTURED IroN.-No change to report in this market. 
Quotations are as follow :—Malleablecommon bars, perton : Govan, 
£8; Glasgow, £8; Blochairn, £8; Drumpeller, £7 10s. to £7, 12s. 6d.; 
Dundyvan, £7 7s. 6d. to £7 10s.; Muirkirk, £7 7s. 6d. to £7 10s.; 
Monkland, £7 7s. 6d. to £7 10s.; Rochsolloch, £7 7s. 6d. to £7 10s. ; 
angle iron, £7 17s. 6d. to £9; plates, ship, £8 17s. 6d. to £9 10s.; 
boiler, £9 10s. to £10 10s.; nail, rod, Glasgow, £8 5s.; ditto St. , 
Rollox; ditto Monkland, £8 5s.; rails, £7 10s. to £7 15s.; railway 
chairs, £4 to £4 5s.; pipes, £5 to £6. { 

In coals there has been no alteration in regard to prices, whilst ‘ 
the demand continues moderate for home use and for export at ' 
the following quotations :—Coals, main and common hard, for 
shipping, per ton of 20cwt., laid down, 7s. 6d. to 8s. 6d.; best 
splint, do., 9s, to 9s. 6d.; Wishaw household, for shipping, 
&s. 6d. to 9s. 6d.; dross, laid down, 5s. to 7s. 6d.; household, best 
quality, delivered, per wagon.of 24cewt., 10s. to 13s. 6d.; second 
qualities, per do., 9s. to 12s. 6d.; steamboat, per do., 10s. 6d. to | 
12s, 6d. 

On Saturday afternoon the iron screw troopship Malabar, built 
by Messrs. R. Napier and Sons, was fully launched from 
their yard at Govan. The weather was highly favourable. A 
large crowd of spectators congregated on the south side of the 
river, while a numerous company of ladies and gentlemen, specially 
invited to witness the interesting spectacle, assembled in the yard 
of the builders. Amongst those present were Mr. Robert Dalglish, 
M.P.; Professor Sir William Thomson; Professor Grant; Professor 
J. Macquorn Rankine; Captain C. J. Cruttenden, I.N., deputy- 
director of Drewsport service, Admiralty; Mr. James Luke, | 
Admiralty surveyor of contract work; Sheriff Bell; Baillies Rae- | 
burn, Gilkison, Collie, and Murray; Mr. William West Watson | 
(city chamberlain) ; the officers of her Majesty’s ship Lion, and a | 
large party of gentlemen immediately connected with the naval | 
service. Miss Hannay, daughter of Mr. Robert Hannay, of Rusko, 
Kircudbrightshire, and Springfield, Ulverston, efully per- 
formed the ceremony of christening, and at two o’clock precisely 
the majestic vessel glided down the ways amidst the culhadhantio 
cheers of the —-. The Malabar is one of the five troop- 
ships intended for the improved Indian relief service, by way of 
Alexandria and Suez, by the employment of which much time 

i saved as compared with the route by the Cape, and 
the comfort and health of the troops better provided for. 
The vessels are each intended to convey about 1,450 persons, 
including 1,250 soldiers. It is intended that two shall do service 
between England and Alexandria, two between Suez and the 
Indian ports (the Malabar being one of these), while the fifth shall 
be held in reserve for any particular use that may be required. 
These five ships have been designed by the comptroller’s depart- 
ment of the Admiralty, under the direction of Mr. E. J. Reed, the 
chief constructor of the navy, to carry out the requirements of the 
Transport Board, submitted by Captain Mends, R.N., and have 
been most carefully adapted for the intended service, providing, 
as they do, the greatest possible space and best sanitary arrange- 
ments for soldiers and pangs, together with the highest rate 
of speod compatible with the necessary stowage for military stores 
and coals, on a draught of water not exceeding 21ft. The 
principal dimensions of the Malabar are:—Length between 
——- 360ft.; breadth, 49ft.; depth amidships, 34ft. 

in.; tonnage, 4,173. Her engines, designed and constructed 
by her builders, are of 700 hovse-power nominal, and are 
ready for fixing on. board. They are of the horizontal 
direct-acting type, and are fitted with surface condensers (Davison’s 
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| sent concentrated upon the construction of the waterway into the 
| lattice girder principle, which is in course of construction by 


| 600 tons across a gap, balanced by a couriterpoise of 300 tons. 


|‘the Electric Telegraph,” specially noticing. the Atlantic ca 


| was awarded Mr. Evans at the conclusion of his address. 
eee. 5 ey a which appeared in the ENGINEER last month, stat- 
ing t! 


'-Millans, ‘puts himself forward as the inventor or the only one who 





patent), and all other modcrn improvements for ensuring economy 


and efficiency. The cylinders are 94jn. in diameter, steam jacketed, 
and have a stroke of 4ft. Four tubular boilers, with super-heating 
apparatus, will be placed on board. The ex from the 
five vessels is about fourteen knots per hour at deep draught. The 
bunkers of each will contain coal for fifteen or sixteen days’ con- 
sumption. As the Malabar was not commenced so early as some 
of the other troop ships, and her progress having been consider- 
ably delayed by strikes of workmen, it is very creditable to the 
builders that they have notwithstanding been able to launch this 
vessel so near to the three ships already afloat. The remaining 
vessel, the Crocodile, building by Messrs. Wigram, is, we believe, 
expected to be launched directly. 

On the 11th inst. there was launched, from the building-yard of 
Messrs. Robert Steele and Co., Gr k, a hand ship, of 
1,199 tons, which was named City of Athens. She will be com- 
manded by Captain Dick, formerly of the City of Dublin. The 
City of Athens is owned by Messrs. George Smith and Sons, Glas- 
gow, and will form another addition to their already splendid fleet 
of East India traders. 

On Saturday afternoon the Edinburgh lifeboat, subscribed for by 
the working-men of that city, was launched, in St. Margaret’s 
Loch, in presence of several thousands of spectators. As a recog- 
nition of the services of Mr. R. M. Ballantyne in aid of the life- 
boat fund, the committee have named it the Edinburgh and R. M. 
Ballantyne. The boat is valued at £500, and its ultimate destina- 
tion is Port Logan, Wigtownshire. , 

Messrs. Handyside and Henderson have contracted with Messrs. 
A. Stephen and Sons, for another szrew steamship, for their 
Anchor Line of Transatlantic steam packets. ‘This new vessel is to 
be a sister ship to the fine screwsteamer Columbia, built by Messrs. 
Stephen for the same firm, and which has just completed her first 
voyage to New York and back with great success, as lately 
recorded in our columns. Messrs. Stephen have also received 
orders from a continental firm for two iron sailing ships for 
Hamburgh and New York trade. The Finnieston Steamship Com- 
pany are now very busy, having recently got orders for three addi- 
tional pairs of marine engines. 

The depression in the shipbuilding trade, in Dumbarton, revived 
somewhat recently, and several hundreds of workmen were taken 
into employment, but there are still a good many about the town 
unable to find work. Taking the painful position of these trades- 
men into account, Mr. Peter Denny, of the firm of Messrs.;William 
Denny and Brothers, proposed to themen at present in his employ- 
ment that they should contribute for the relief of theirless fortunate 
brethren, and that ata fixed rate, to be deducted from their wages 
—offering himself to contribute as much as the aggregate subscrip- 
tions of the men. The scheme has been adopted, and, in the 
meantime, the rate of contribution fixed. at 5 per cent. on the 
weekly wages. This is to be continued during the winter if neces- 
sary. The plan is alike creditable to Mr. Denny and to his, work- 





1en. 
The Windmill Croft Docks, now being constructed in Glasgow— 

dimensions of which have been given in a previous number—are 

rapidly being finished. The energies of the contractor are at pre- 


dock, which, on the plan, is capable: of admitting vessels of the 
largest size.. The inlet is to be.covered by an iron bridge on the 


Messrs. John Yuille and Co.; ‘Rutherglen-road. The bridge is 
one of the swing kind, turning on a massive pivot, and throwing 
On 
the piers of this great bridge, and the erection ‘of the waterway 
it spans, Mr. Manwell’s staff of men‘are just now engaged. It runs 
slant in the direction of the flow-of-the rivér, so that the docks by 
the tidal influx and abatement, have’every possible chance of being 
kept sweet and clean.’ On each sidé a massive well or‘granite 
rises, to retain the earth and resist the water. Where the bridge 
is to be poised, and on the spot where it lands when moved, ‘vist 
piers are being erected. ‘ 
The usual monthly meeting of the A iati of Assistant 
Engineers, was litld in the Assembly Rooms, 158, Bath-stgget, 
Glasgow, on Tuesday, 4th inst., at 8 p.m. Mr. Charles Reynolds, 
vice president, in the chair..- Mr.‘ Evans resumed his and **On 
le, arid 
A vote of thanks 





illustrating his remarks with experiments, &c. 


at Mr. W. Wilson, of the Lilybank Boiler works, Glasgow, 
was constructing stationary boilers of large size with’ flanged 
plates, instead of using angle -iron, seems to-have been misunder- 
stood by some of the trade in that city. Mr. Wilson, by Mr. 


adopts the system of flanged plates, but -he ‘has for many years 
past preferred it to the use of ‘angle iron, perhaps more than other 
makers of (stationary) boilers in the West of Scotland. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LivERPOOL : Water Supply : Corporation Finance ;: Mersey Docks 
and Harbour Board--NorTH-EASTERN Topics: The Clevelund 
Iron Trade: Hartlepool, &c.-— MANCHESTER CORPORATION 
WATERWORKS—RAILWAY PROGRESS: South Yorkshire, Gains- 
borough, &c.—MALTON WATERWORKS —-THE DUKE OF NORFOLK 
AND THE MIDLAND RAILWway Company —RIVErs’ POLLUTION 
Commission. 

Tue Liverpool water committee is discussing the question of a 

new reservoir; the estimated cost is £100,000. The available 

surplus income of the Liverpool town council in the current 
financial year is £19,362, as compared with £47,334 in the pre- 
ceding twelve months. The reduction in the surplus is accounted 
for chiefly by the — of property for street improvements, 
for the payment of which there is no provision by Act of Parlia- 
ment, and which has, therefore, to be defrayed out of surplus 
income. At the last meeting of the Mersey Docks and Harbour 
Board it was agreed to reduce the charges for the dock line of rail- 
way one-half, and a hope was expressed that this would induce 
the railway companies to moderate their tariff. It appears that 
the railway companies are about to reduce their rates for the 
carriage of goods to and from Birkenhead. In addition to a large 
expenditure already incurred at the Bidston Observatory, the 
board has agreed to expend £400 in providing further facilities for 

testing compasses, barometers, &c. 

The strike in the Cleveland district may be considered almost at 
anend. The rail mills of the district are again in operation, but 
this is not the case with the plate and bar mills, which are still 
idle. Bar and girder iron is now being supplied to continental 
customers by Belgian houses ; indeed, at the present time, English 
consumers are importing wrought iron from Belgium, and quan- 
tities are sent to Liverpool for shipment, to the American and 
other markets, by English merchants. The foundries about 
Middlesbro’ are busy, and may be said to be well supplied with 
orders for the winter. Gas and water pipes are in fair demand. 
A large order for a local water company wd recently been placed 
in the neighbourhood, though at very low prices. Another con- 
tract for railway chairs has been made during the last fortnight, 
and Messrs. Bolckow, Vaughan, and Co., are still shipping large 
quantities of bowl sleepers for the Egyptian Government. The 
Hartlepool rolling mills are tolerably busy, and it is expected that 
after Christmas work will be more plentiful at two or three 
Hartlepool manufactories, where orders have been received for 
marine engines and furnace castin, In the Hartlepool ship- 
building trade the yards are all fairly engaged ; a large screw will 





be launched from Messrs. Denton, Grey, avd Co.’s, in about a | 
fortnight. Business has been brisk in the Tyne dock ; the fine 
steamship Chicago, built by Messrs. Palmer and Co. (Limited), 
for Messrs. Goyon and Co., of Liverpool, is ready for sea. A plan | 
for the improvement of Hartlepool has been prepared by Mr. T. E. 


Harrison; of the North Eastern Railway, and is~ now under the 
consideration of the local Port and Harbour Commissioners, 

Waterworks on hand at Malton are not expected to be com- 
pleted for some months to come, although they should have been 
now in operation. 

The trustees of the Duke of Norfolk have filed a bill in Chancery 
to restrain the Midland Railway Company from proceeding, at 
present, with their preparations for building a new station below 
Granville-street, Sheffield. A recent flooding of the Monor 
Castle Pit is attributed to the excavations for this station. An 
early settlement is anticipated of the matters in dispute. 

The Rivers’ Pollution Commission has been holding inquiries in 
the various towns of the West Riding, as to the pollution of the 
rivers and streams in the respective localities. Phe first sitting 
was at Wakefield, where the state of the Calder was inquired into. 
The next place visited was Huddersfield, where the condition of 
the Aire and the Calder came under consideration, as well as their 
tributories—the Colne and the Holme. From Huddersfield the 
commissioners adjourned to Leeds, where they commenced an in- 
vestigation into the condition of the Aire and the Beeston, Sheep- 
scar, and other becks. At Pontefract confirmatory evidence was 
obtained as to the pollution of the Aire. The general state of the 
rivers particularised was depicted in very sombre colours. 











PRICES CURRENT OF METALS. 









































| 1866. 18 
Copren—British—cake andtile,| £ 8. da. £38. a;£ 5d £58 a 
PET TON ceccccccccccccee| 79 8 0.. 81 O 0/106 O 0..116 © @ 

Best selected.....cccscscocee | 82 0 O04, 84 O 0/107 O 0..119 0 0 

Sheet ...cccccccccscccccccee | 84 0 0.. 86 9 0/108 O 0..121 0 0 

Bottoms...ccccccccees 89 0 0.. 91 9 O/113 0 0..126 0 0 

Australian, per ton.... 81 0 0., 85 0 0/107 0 0..112 0 0 

North American ...... 0 09 0.. 0 9 0/107 0 0..110 0 0 

Spanish Cake ....secceseeee | 76 O 01. 0 0 0/100 0 0.1. 0 0 O 

Slab. for prod. 96 percent. ..| 75 0 0.. 76 0 0] 97 0 0.. 98 0 0 
YELLOW METAL, per lb. ....-.| 9 © 7 © O7%/ 0 0 98 O 103 
tRON. Pig in Scotland, ton......| 2 14 6 cash 219 3 casn. 

Bar, Welsh, in London ......| 615 0.. 7 5 0| 715 0.. 80 0 

Wales........} 515 0.. 6 0 0] 700.7 8&8 @ 
Staffordshire..| 8 5 0.. 8 7 6| 815 0.. 000 

Ral, Gy WE ccccocccccesss | 3993 6. 88 G7 OR. F 5.0 

Sheets, singlein London ....| 1010 0.. 0 0 0' 1015 0. 0 O 0 
Hoops, first quality........06 910 0.. 0 0 0) 915 0... 006 

Nail oo 8®50.. 8 7 6 815 0... 0 0 @ 
Swedish ...ceccscccoceceee| 10-5 0.. 1010 0] 11 5 0. 12 0 0 
LEAD, Pig, Forei; 1910 0.. 19 15 0) 2010 0.. 2015 0 
English, 2210 0.. 2215 0| 2210 0.. 0 0 0 
Other brands 20 5 0.. 2010 0} 21 0 0.. 2110 0 
Sheet, milled 21 0 0..21 5 0| 2110 0. 000 
Shot, patent 2400. 000i%002.000 
Red or mini 22 0 0.. 0 O 0 32 0 0.. 22 5 Oo 
White, dry.. 31 0 0.. 31 10 0) 2% 50.000 
ground in oil 30 0 0., 32 0 0) 27 0 0.. 28 0 0 
Litharge, W.B.. oo | 2415 0, 25 0 0 2415 0.. 25 0 0 
QUICKSILVER, per bot. ........; 617 6.. 7 0 0} 718 6... 8 0 0 
SPELTER, Silesian, per ton...... | 2115 0.. 0 0 0| 92 5 0., 2210 0 
English sheet ......seeeee0. | 28 9 0.. 0 O O| 2610 0., 2710.0 
White zinc, powder..........| 9 9 0. 090 0) 000. 000 
STEEL, Swedish faggot ........|15 0 0.. 0 0 0| 16 0 0.. 0 0 0 
Wisastccattotaticccoesses,| “@ ©. 6. 0-00] 15-6 6, 9 6:9 
TIN, Banca, per cwt ....00.00.| 4 210.. 4 3 0] 418 0.. 0 0 4 
Straits, fine—cash ..........| 4 1 9%. 4 2 6] 416 0.. 417 0 
pt 3months ........| 4 3 0.. 0 0 0] 41710.. 418 0 

English blocks ....sececeseee| 4 2 0. 4 5 0 5 20... 000 

Bare cccccccccccccccccces 430. 460530. 000 

Refined, in blocks..........| 4 5 0.. 4 8 0| 5 3 0. 00 0 
TINPLATES, per bx of 225 sheets 

IC coke... ddsiodthest PMs 8.0 Gt te 48 

110 0.. 112 6] 110 0. Lil oO 
11l 6.. 112 6) 110 6. 111 0 
117 G.. 118 6] 116 6. 117 0 

’ PRICES CURRENT OF TIMBER. 

2 3 18€6.:; 1865. | 1866. 1865, 
Perlopd— .. (£84 s.|2 % £ 8. || Perload— £2e404445 
Teak." ....segs+es+ 9 6 1010/11 6 13 0 || Yel. pine, per reduced ©. 
Québec, red pile ..°3 5 415) 3 5 415) , Ist quality 17 019 10 16 10 19 lo 

* yellowpine.. 15 310] 215 315! 2nd do... 12 014 0 121014 0 
. John’s N.B., yel../0°0 0 0] 0 0 0 0 || Archangel, yellow. 12 013 0 18 014 0 
Quetie¢,oak, white.. 610 6 0| 415 5 5 | St. Petersburg yel.. 10 10 11 10) 10 1012 0 

irc - 310 410] 4 5 415 || Fin’ . 8 0 9, 8 OW 
Memel..... -00600/0000 . 00 0 010 015 0 
eh +310 5 0| 310 5 0 || Gothenburg, yel... 9 01010) 91011 0 
Dantzic, oak - 310 6 O| 310 6 0! white 8 0 810) 810 9 0 
re. -2 0 810] 210 310 || Gefie, yellow...... 9 O11 0 10 01110 
Memel, fir .3 0 310] 3 © 310 || Soderhamn .. 9 01010) 91011 10 
Riga’... .8 © 3 5| 3 5 3 10 || Christiania,perC. | 
Swedish ..........118 2 3] 2 5 210)|| -18fby3 by 9+ 18 022 0 18 023 0 
Matt Gone vi tine 8 0.6 0| 80 60 || Deck plant, Dat 
|. pine lank, Dn . 
gine 6 6691608 6 — my at | 04% 14 014616 
Lathwood,Dantz.fm. 410 510] 510 7 10 || Staves, per standard M. | 
St. Peters 610 710) 710 8 0} Quebe pipe...... 80 085 075 80 0 
pied ge 12ft. Bo ee PS | ee puncheon 20 021 0 20 025 0 
ui . spruce 0 2 | crown 7, 
StJohnwht spruce 13-0 15-0112 10 1810 | pips cc... 289.0 200 0170019 © 








NORTH STAFFORD STEEL, IRON, AND COAL COMPANY, LIMITED.--On 
Monday last the projectors and directors of this ill-starred undertaking sus- 
tained another legal defeat, having been beaten in an attempt to compel Mr. 
James Macintyre, china manufacturer, of Burslem, to pay up certain calls with 
interest. The action was tried in the Court of Exchequer, and it was alleged, 
on the part of the plaintiffs, that on the 12th of February, 1864, the defendant 
app'ied for fifty shares, he having previously paid to the bankers of the com- 
pany a deposit of 10s. per share, or £25. The time fixed in the prospectus for 
the allotment of shares was the 15th of February for London, and the {7th of 
February for the country ; but, in consequence of the applications not being so 
numerous as had been anticipated, no allotment was made until the 15th of 
April, and on the 16th a letter was addressed to him stating that fifty shares 
had been allotted to him, and requesting him to pay a deposit of £2 per share. 
The defendant, in reply, wrote that the time for allotments had gone by, and 
that as there were rumours prejudicial to the stability of the company he 
should not accept the allotment nor pay any more mouey. On the 19th Mr. 
Martin, the managing director, wrote to the defendant in order to disabuse his 
mind of what he termed idle gossip, and afterwards called upon Mr. Macintyre, 
who told him he had heard that he (Mr. Martin) had sold out, and congratu- 
ated himself upon having done so, which statement Mr. Martin assured him 
was entirely untrue, h2 having the greatest confidence in the success of the 
undertaking. Subsequently to this the company got into litigation with the 
owner of their mines, Lord Camoys, who obtained a judgment against the 
company, under which their lease was forfeited; but an appeal to the Lords 
Justices was still pending. The defence set up by Mr. Macintyre was that he 
took shares on the faith of the company's prospectus and an extract from the 
City article of the Daily News, which accompanied it, to the effect that a large 
number of the 10,000 shares already subscribed for had been taken by persons 
living in the district. On this part of the case the evidence of Mr. Palmer, the 
secretary, threw considerable light. He said that when the first prospectus 
was issued only forty shares had been applied for, and that the prospectus 
stated that the number of shares subscribed for was already large. The capital 
of the company was to be £200,000, in 10,000 shares of £19 each, and up to the 
present time only 4,004 shares hud been allotted. Mr. Martin admitted that 
the last day fixed for receiving applications for the country was the 17th of 
February. It also appeared that Mr. Martin and another gentleman, who had 
disposed of their right to work the mines, had agreed to accept 1,500 shares in 
part payment of the purchase-money; but there was no evidence to show that 
before Mr. Macintyre applied for shares a large number had been taken up by 
persons belonging to the district. The Lord Chief Baron summed up against 
the defendant, but he said if the jury thought that the statement In question 
was false and fraudulent, and calculated to mislead and defeat the public, and 
did actually induce the defendant to apply for shares when otherwise he would 
not have done so, the defendant would be entitled to a verdict. On the other 
hand, if the jury thought it was substantially true, and not fraudulent. or that 
it had not influenced the defendant in applying for shares, and that the defence 
now set up was in reality an afterthought, their verdict would be for the com- 
pany. The jury retired, and, after a long consultation, returned into Court 
with a verdict for the defendant. 





‘*TOLD IN THE Drop oF A Tear.”—Mr. Collett has recently 
written to Mr. Field from Heart’s- Content :—‘‘ I have just sent 
my compliments to Dr. Gould, of Cambridge, who is at Valentia, 
with a battery composed of a gun-cap, with a strip of zine, excited 
by a drop of water, the simple bulk of a tear.” —Builder. 

Mr. Bovi.t’s CoMBINATIVE BLAST AND ExHaust PaTENT.—We 
hear that the London Association of Millers, formed to resist Mr. 
G. H. Bovill’s claims, represent a sum of money, dependent on the 
issue, of little less than one hundred thousand pounds. An ad- 
— of the association appeared for a long time in our 
columns. 


Dec. 21, 1856. 
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BOVILL v. GOODIER. 


We are usually rather backward in speaking about 
patent case which have not been completely decided. 
Mr. Bovill’s patent of 1849 is, however, perennially before 
the law courts, and to keep absolutely silent about it until 
those cases in which it is involved are settled for ever 
would probably be to condemn us to years of silence on a 
technical matter of much importance. At the same time 
we wish to guard ourselves as much as possible from a too 
confident expression of opinion on cases with a prospect of 
such long litigation before them. Enormous sums—it is 
rumoured some two hundred thousand pounds at least— 
are said to be dependent on the ultimate issue; and a sum 
little less in amount is reported—whether truly or falsely 
we, of course, cannot guarantee,—to have been already 
cashed in by Mr. Bovill for the application of air to mill- 
stones. 

From our report last week of the verdict in Bovill v. 
Goodier, the, we believe, twelfth patent trial in which Mr. 
Bovill’s patent of 1849 has figured—it will have been seen 
that the patent is, at least temporarily, invalidated—that 
is to say, not merely Mr. Bovill’s claim to the use of the 
exhaust is stayed for the present, but also his claim as to 
the use of the combined blast and.exhaust. This results 
from the way in which the patent was interpreted by 
the Master of the Rolls. Having accepted Mr. Bovill’s con- 
struction of the patent, that the application of an exhaust 
fan involved a combined blast—that, in fact, a blast is 
actually projected from between the working surfaces of 
an ordinary pair of stones—the finding that the exhaust 
was old involved the whole patent in the ruin of Mr. 
Bovill’s claim to the exhaust fan. It is, however, stated 
that the case has to go back to the Master of the Rolls, 
who may possibly direct a new trial of the issues, and should 
Mr. Bovill be successful in that new trial he may regain his 
lost ground, and will then be able to claim royalties from 
every miller in England who has applied an exhaust fan to 
a millstone casing. 

It is, in fact, thie use of the exhaust fan which is 
the grand prize of these interminable legal contests. Few 
millers have cared to spend the considerable power 
required to drive an injecting fan; but very many 
have been glad to cool down their meal, and get rid 
of the stive and dust of the mill by the use of such a 
simple implement as an exhaust fan sucking from the 
mor A casing. Much experience appears to have shown 
that straining the hot moist air through a porous fabric is 
unpractical. A stive room, or curtain, of porous material, 
may act very well for a shorter or longer time, but the 
moisture deposited mingling with the fine flour soon forms 
such a paste as to render the fabric anything but porous. 

The plan of Mr. Goodier, mart | by Blake and Lee, 
having been held to be an infringement by the Master of the 
Rolls, it scarcely appeared before the jury. The whole de- 
cision y eae f on a question of novelty, and a question of 
novelty in a patent case is like a question of alibi ina 
criminal case —either everything or nothing. 

Mr. Grove, Q.C., in his opening speech, stated that not 
less than eleven cases in which Mr. 
involved had been brought to trial ; and he properly 
pointed out to the jury that what they had “to determine 
was, whether the patent granted to Mr. Bovill in the year 
1849 was a valid patent or not.” In the course of his 
history of the patent, he stated that }Mr. Bovill had 
visited Messrs. D’Arblay’s mills, at Corbeil, in 1846, 
but could find no contrivance there that could get rid of 
the stive generated in grinding. Mr. Bovill subsequentl 
bought, as stated by Mr. Grove, “a patent” from a M. 
Bougleux, of Leghorn, for £10,000, according to which “the 
eye of the millstone was closed,” in order to inject a blast 
of air between the stones. This patent was stated to have 
been what was termed “ on the file” under the old English 
law. M. Bougleux certainly had no “patent” for this 
purpose, either,in England, France, Italy, or elsewhere. 
Upon this, we are to understand that Mr. Bovill based his 
patent of 1849, No. 11342. 

Mr? Grove is mistaken in the supposition, we think, that 
Newton’s patent (No. 11084, 1846) came from France, as 
it was introduced by a Belgian inventor, and had been 
previously patented in that country. On the conclusion of 
Mr. Grove’s able speech he first examined Mr. G. H. Bovill, 
who, in cross-examination, stated that at the time he took 
out his patent he was well aware that “the exhaust would 
do without the superadded blast,” and that he had no 
knowledge of previous user of a fan for this aye Mr. 
T. W. Miller, the chief engineer at Devonport Dockyard 
on being called for the plaintiff, gave an: account of the 
excellent results of his combined blast and exhaust. Mr. 
James Nasmyth’s examination, in the course of which he 
stated his opinion that attempts at millstone ventilation 
before Mr. Bovill’s patent were mere “ gropings about,” 
concluded the first day’s proceedings. His subsequent exa- 
mination, and that of Mr. Fothergilt (who, it may be 
remembered, gave evidence against Mr. Bovill in the case 
of Bovill v. Keyworth), seemed to throw a strong light on 
the stress laid by Mr. Bovill on what is termed in bis 
patent “exhausting the plenum ”—that is to say, if any 
miller applied an exhaust fan toa millstone case, making 
the fan of such a size and shape, and running it at such a 
speed that it exhausted the stive and allowed the meal to 
run down the spout, he would then exhaust the so-called 
plenum from between the surfaces of the stones, and in- 
fringe Mr. Bovill’s patent. Both Mr. Fothergill and Mr. 
Nasmyth condemned several of the details of the French 
patents. M. Vallod, for instance, specifies cooling the 
outside of one of the Pipes, through which the meal was 
being passed while under the action of an exhaust fan, 
by means of a stream of water acting on the pipe. This 
is undoubtedly an impracticable feature in the patent ; 
but it was not an essential feature, and their part of the 
apparatus could have been stripped off in a few minutes. 
Replying on the evidence, Mr. Watkin Williams observed 





Bovill’s patent was | 





that the question to be decided “has been brought for the 
first time before any court.” “It simply,” said he, “ comes 
to this, has Mr. Bovill a right to prevent English millers 
from — exhaust tube with a fan soadjusted thatit shall 
carry off the hot, d air, and allow the meal to go down 
cool and dry.” On the other hand, the millers say that 
Mr. Bovill did not patent the exhausting fan per se, and 
that, if he did, that portion of his patent was not new. 
Mr. Potto Brown, examined for the defence, seemed to us 
to have been unshaken in his testimony as to having seen 
at M. D’Arblay’s mill, at Corbeil, near Paris, an exhausti 

fan before 1846. Mr. Grove brought forward the well- 
known book called ‘‘ Johnson’s Practical Draughtsman,” 
which work contains a drawing of M. D’Arblay’s 
mill, in order to prove that no exhausting fan was shown 
therein. But then the tuyaux aspirateurs, or short tin 
pipes, seen - beg Bovill, are also omitted. A millwright, 

. John Clarke, confirmed Mr. Brown’s evidence as to 
the erection of a fan, and also of a porous curtain through 
which the stive was blown, at the former’s mills in 1846; 
and Mr. W. King, a miller formerly in Mr. Brown’s 
employ, gave similar evidence. Mr. J. Fison, of Ipswich, 
peu that, — bet - “, > he Nea or a flour- 

ressing machine by y and Gilkes, by applying a pi 
to the a of the casing, the revolving loraies pe Tike 
a fan. workman of these makers spoke to Mr. Fison 
about the exhaust fan at Mr. Potto Brown’s, near Hunting- 
don, and, doubtless encouraged by the success of the 
dressing machine experiment, Mr. Fison applied it in 1848 
to three pairs of stones. 

Mr. Fison’s evidence was corroborated by T. Raffe, 
formerly in his ee Similar statements as to the use 
of the exhaust, and of straining the stive through porous 
fabrics at Mr. Kidd’s mill at Isleworth, now belonging to 
Messrs. Odlum and Podgers, were made by 8. Raymond, a 
foreman in their employ. The tube of the fan was in this 
case connected, not —— with the millstone casing, but 
with the meal spout, and the whole arrangement, together 
with a stive room, was put up by Mr. R. Mather in 1848. 
This last witness was examined and cross-examined at 
great length, and his evidence was confirmed by a Mr. 
Westwood, ancther Leeds millwright, and by Mr. Podgers, 
formerly a partner of Mr. Kidd. 

Then came the evidence as to prior user of the exhaust 
and stive room in Mr. Muir's mill, at Glasgow. Mr. 
Thomas Horn, of Westminster, stated that Messrs. Kings- 
ford, of Deptford, had, in 1848, applied the exhaust fan, 
and conducted the stive into a room formed of porous fabric. 
Mr. Bramwell, C.E., was the principal scientific witness for 
the defendant. He expressed strong opinions as to the 
distinct way in which the French patents of Vallod and 
Damy described the exhaust and stive room, and considered 
that there were “disclosed in these papers of Joseph 
Damy enough materials to enable any practical miller to 
construct an exhaust.” 

As cumulative evidence, it appears to us that the old 
French patents, the importance. of which in the case is 
stated to have first been pointed out by Mr. Paget, had 
great influence on the jury., They gave substantial proof 
that Mr. Bovill was certainly not the first to think about 
exhausting stive from millstones. 

A t number of witnesses were called on the part of 
Mr. Bovill to controvert the evidence as to prior users in 
the different mills of Mr. Fison and others, ‘The first, Mr. 
R. Coxedge, appeared to us to distinctly corroborate Mr. 
Fison’s evidence; and in some other cases there seemed to 
us to be a direct conflict of evidence. Saturday, the 
sixth and last day of this jong trial, was begun with an 
able summing-up speech of Mr. Watkin Williams. He 

inted out that, in the case of Bovill v. Seeley, the de- 
endants, if they had construed the patent as Mr. Bovill 
now construed it, could have met his action against them 
for using the combined blast and exhaust by the allega- 
tion that any application of an exhaust fan to a millstone 
case physically involved a combination of the injected and 
exhausted blasts. In Mr. Grove’s brilliant reply, he 
strongly insisted on the hardship to Mr. Bovill of having 
to oppose a combination of millers, who were backing up 
Mr. Goodier in this case. We give elsewhere the principal 
portions of Mr. Justice Willes’ summing up—always the 
most valuable portion of the report of any case, from its 
being a disinterested summary by a practised judicial 
mind of the whole proceedings. 





EARLY HISTORY OF THE LOCOMOTIVE. 
No. II. 
ROBISON—CUGNOT—WATT—MURDOCK—SYMINGTON. 

By Samvue. Smives. 

Tue application of steam power to the driving of wheel 
carriages was, at an early period, brought under the notice 
of James Watt by John Robison, his intimate friend and 
fellow worker in science at the University of Glasgow. 
The steam engine was one of their favourite subjects of 
discussion ; and in 1759 Robison, who was an ardent 
speculator as to the power of steam, threw out the idea of 
applying it to draw wheel carriages. But Watt was, at 
that time, too much occupied by his daily business to pay 
attention to the subject, and Robison going abroad shortly 
after, the scheme was not matured, and speedily dropped 
out of sight. 

While locomotion by steam formed the subject of 
occasional speculation in England and Scotland, an inge- 
nious French mechanic actually proceeded to make a self- 
moving road engine, worked by steam power. It has been 
incidentally stated that a M. Pouillet was the first to make 
a locomotive machine,* but no particulars are given of the 
invention, which is more usually attributed to Nicholas 
Joseph Cugnot, a native of Void, in Lorraine, where he 
was born in 1729. Not much is known of his early history 
beyond that he was an officer in the army ; that he had 

ublished several works on military science; and that on 
eaving the army he devoted himself to the invention of a 
steam carriage for running on common roads. 

It appears from documents collected by M. Morin, that 





Cugnot constructed his first carriage at the Arsenal, in 


* Portfeuille du Conservatoire des Arts et Metiers, livra‘son I., p. 3. 





1769, at the cost of the Comte de Saxe, by whom he was 
patronised ag hae agra It ran on a wheels, — was 
put in motion by an engine composed of two single-acting 
cylinders, whose pletos acted alternately pay single 
front wheel. While this machine was in course of con- 
struction, a Swiss officer, named Planta, brought forward 
a similar “mag bees on percei that t’s carri 
was superior to his own, he ed no further with it. 

When Cugnot’s engine was finished it was tried in the 
presence of the Duc de Choiseul, Count Saxe, and other 
military officers. When first set in motion it ran against 
a stone wall which stood in its way, and threw it down. 
There was thus no doubt about its power. At length it 
was got upon the road, but it was found that when loaded 
with four persons it could not travel faster than two and 
a quarter miles an hour ; and the size of the boiler not 
being sufficient, it would not continue at work for more 
than twelve or fifteen minutes at « time, when it was ne- 
cessary to wait until sufficient steam was raised to enable 
it to proceed further. 

The experiment was admitted to be of a very remarkable 
character ; and considering that it was a first ar = it 
was not by any means regarded as an unsuccessful one. 
As it was believed that, provided the machine could be 
made more efficient, it might be employed to drag cannon 
into the field independent of horse power, the Minister of 
War ordered Cugnot to proceed with the construction of a 
new and improved machine, which was finished and ready 
for trial in the course of the following year. The new 
locomotive consisted of two parts—one of a jage on 
two wheels, somewhat camaiiie a small brewers’ cart, 
furnished with a seat for the driver—the other of the 
machinery, supported on a single driving wheel 4ft. 2in. 
in diameter. The engine consisted of a round copper 
boiler, with a furnace inside provided with two small chim- 
neys, two single-actmg 13in. brass cylinders, communi- 
cating with the boiler by a steam-pipe, and the arrange- 
meuts for communicating the motion of the pistons to the 
driving wheel, together with the steering gear. 

The two — of the machine were united by a mova- 
ble pin and a toothed sector fixed on the framing of the 
front or machine part of the carriage. When one of the 
pistons descended, the piston rod drew with it a crank, the 
catch of which caused the driving-wheel to make a quarter 
of arevolution by means of the ratchet wheel fixed on the 
axle of the driving wheel; at the same turn a chain fixed 
to the crank on the same side also descended and moved a 
lever, the opposite end of which was thereby raised, re- 
storing the second piston to its original position at the top 
of the cylinder by the interposition of a second chain and 
crank. The piston rod of the descending piston, by means 
of acatch, set other levers in motion, the chain fixed to 
them turning a four-way cock so as to open the second 
cylinder to the steam and the first to the atmosphere. The 
second piston, then descending in turn, caused the driving- 
wheel to make another quarter revolution, restoring the 
first piston to its original position; and thus the process 
was repeated. To enable the vehicle to run backwards the 
catch of the crank was arranged in such a manner as that 
it could be made at pleasure to act either above or below, 
and thereby reverse the action of the machinery upon the 
driving-wheel. It will thus be observed that Cugnot’s 
locomotive presented a simple and ingenious form of a 
high pressure —— and though of rude construction, it 
was a highly creditable piece of work considering the time 
of its appearance and the circumstances under which it 
was constructed. 

Several successful trials were made with the new loco- 
motive in the streets of Paris, exciting no small degree of 
interest. Unhappily, however, an accident which occurred 
to the machine in one of the trials put a stop to all further 
experiments, It was passing along the street near the 
Madelaine one day, at as of about three miles an hour, 
when, turning a corner, it overbalanced itself and fell over 
with a crash; after which, the running of the machine 
being considered dangerous, it was locked up in the arsenal 
to prevent further mischief. 

he merit of Cugnot was, however, duly recognised; 
and he was guntel pension of 600 livres, which con- 
tinued to be paid to him until the outbreak of the Revolu- 
tion. The celebrated Girondist Roland made an examina- 
tion of Cugnot’s engine, and reported upon it to the Conven- 
tion, but his report was not adopted; the inventor’s 
pension was then stopped, and he was left for a time 
without any resources whatever. Some years later, 
Buonaparte, on his return from Italy, after the treaty 
of peace of Campo-Formio, interested himself in the 
invention, and expressed a favourable opinion of Cugnot’s 
locomotive before the Academy; but his attention was 
shortly after diverted from the subject by the expedition 
to Egypt. Napoleon, however, succeeded in restoring 
Cugnot’s pension, and thus soothing his declinirg years. 
He died at Paris in 1804, at the advanced age of seventy- 
five. This locomotive is still to be seen at the Conserva- 
toire des Arts et Metiers; and it is, without exception, the 
most venerable and interesting of all the machines extant 
connected with the early history of locomotion. 

While Cugnot was constructing his first machine at 
Paris, one Francis Moore, a ran Keel was taking out a 
patent in London for moving wheel carriages by steam. 
On the 14th of March, 1769, , o gave notice of a patent 
for a machine made of wood or metal, and worked by 
fire, water, or air, for the purpose of moving bodies on 
land or water;” and on the 13th of July following he 
gave notice of another “for machines made of wood and 
metal, moved by power, for the carriage of persons and 

and for accelerating boats, barges, and other 
vessels.” But Moore did no more than lodge the title of 
his inventions; so that we are left in the dark as to their 
precise nature. 

James Watt's friend and correspondent, Dr. Small, of 
Birmingham, wrote to inform the Glasgow inventor of 
Mocre’s intended project, with the object of stimulating 
Watt to perfect his steam engine, then in hand, and to 
apply it, amongst other things, to purposes of locomotion. 
“T hope,” said Small, “soon to travel in a fiery chariot of 
your invention.” Watt replied to the effect that, “if 
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linendraper Moore does not use my engines to drive his 
carriages, he can’t drive them by steam. If he does I wil 
stop them.” Bat Watt was still a long way from the 
perfecting of his own inventidh. The steam engine 
capable of driving carriages was a problem that re- 
mained to be solved ; and it was a problem to the solution 
of which Watt never fairly applied himself. It was 
enough for bim to accomplish the great work of perfecting 
his condensing engine, and with that he rested content. 

But Watt continued to be so strongly urged by those 
about him to apply steam power to pu of locomotion 
that, in his comprehensive patent of the 24th of August, 
1784, he included an arrangement with that object. From 
this specification we learn that he proposed a cylindrical 
or globular boiler, ape outside by wood strongly 
hooped together, with a furnace inside entirely surrounded 
by the water to be heated, except at the ends. Two 
cylinders working alternately were to be employed, and 
the pistons working within them were to be moved by the 
elastic force of the steam; “and after it has performed its 


office,” he says, “I discharge it into the atmosphere by a | 


proper regulating valve; or I discharge it into a con- 
densing vessel made air-tight, and formed of thin plates 
and pipes of metal, having their outsides exposed to the 
wind ;’? the object of this latter arrangement being to 
economise the water, which would otherwise be lost. 
The 
(of the nature of the “sun and planet” arrangement) to 
the axle of one or more of the wheels of the carriage, or to 
another axis connected with the axle by means of toothed 
wheels ; and in other cases he my instead of the 
rotative machinery, to employ “toothed racks, or sectors 
of circles, worked with reciprocating motion by the 
engines, and acting upon ratched wheels fixed on the 
axles of the carriage.” To drive an engine containing two 
persons would, he estimated, require an engine with a 
cylinder 7in. in diameter, making sixty strokes per minute 
of lft. each, and so constructed as to act both on the 
ascent and descent of the piston ; and, finally, the elastic 
force of the steam in the boiler must be such as to be 


_ oecasionally equal to supporting a pillar of mercury 30in. 


high. 

Though Watt repeatedly expressed his intention of 
constructing a model locomotive after his specification, it 
does not appear that he ever carried it out, or that he 
reduced his ideas on the subject to any definite working 
plan. He was too much engrossed with other work, more 
particularly in settling the plans of his double condensing 
engine, to spare time for the purpose; and besides, he 
entertained no very sanguine views as to the practicability 
of road locomotion by steam. He continued, however, to 
discuss the subject with his partner Boulton; and from 
his letters we gather that his mind was by no means made 
up as to the best plan to be pursued. Only four days 
after the date of the above specification (7.¢., on the 28th 
August, 1784) we find him communicating his views on 
the subject to Boulton at great length, and explaining his 
ileas as to how the proposed object might best be accom- 
plished. He first adaraied himself to the point of 
whether 80 1b. was a sufficient power to move a post chaise 
on a tolerably good and level road at four miles an hour ; 
secondly, whether 8ft. of boiler surface exposed to the fire 
would be sufficient to evaporate a cube foot of water per 
hour without much waste of fuel; thirdly, whether it 
would require steam of more than eleven and a-half times 
atmospheric density to cause the engine to exert a power 
equal to 6lb, on the inch, “I think,” he observed, “the 
cylinder must either be made larger or make more than 
sixty strokes per minute. As to working gear, stopping 
and backing, with steering the carriage, I think these 
things perfectly manageable.” 

‘My original ideas on the subject,” he continued, ‘* were prior 
to my invention of these improved engines, or before the crank, or 
any other of the rotative motions were thought of. My plan 
then was to have two inverted cylinders with toothed racks, 
instead of piston rods, which were to be applied to two ratchet 
wheels on the axletree, and to act alternately; and I am partly 
of opinion that this method might be applied with advantage yet, 
because it needs no fly and has some other conveniences. From 
what I have said, and from much more which a little reflection 
will suggest to you, you will see that without several circumstances 
turn out more favourable than has been stated the machine will 
be clumsy and defective, and that it will cost much time to bring 
it to any tolerable degree of perfection, and that for me to inter- 
rupt the career of our business would be imprudent; I even 
grudge the time I have taken to make these comments on it. 
There is, however, another way in which much mechanism might 
be saved if it be in itself practicable, which is to apply to it one of 


the self-moving rotatives, which has no regulators, but turns like , 


a mill-wheel by the constant influx and efflux of steam; but this 
would not abridge the size of the boiler, and I am not sure that 
such engines are practicable.” 

It will be observed from these explanations that Watt’s 
views as to road locomotion were still crude and undefined, 
and, indeed, he never carried them further. While he was 
thus discussing the subject with Boulton, William Murdock, 
one of the most skilled and ingenious workmen of the Soho 
firm, was occupying himself during his leisure hours, which 
were but few, in constructing a model locomotive after a 
design of his own. He had doubtless heard of the pro- 
posal to apply steam to locomotion, being a man full of 
contrivance, he forthwith set himself to work out this 


problem. The plan he pursued was very simple and yet 
efficient. His model was of small dimensions, standing 


little more than a foot high, but it was sufficiently large 
to demonstrate the soundness of the principle on which it 
was constructed, It was supported on three wheels, and 
carried a small copper boiler, heated by a spirit lamp, with 
a flue passing obliquely through it. The cylinder, of 2in. 
diameter and 2in. stroke, was fixed in the top of the boiler, 
the piston rod being connected with the vibrating beam 
attached to the connecting rod which worked the crank of 
the driving wheel. Thelittle engine worked by the expansive 
force of steam only, which was discharged into the atmo- 
sphere after it had done its work of alternately raising and 
depressing the piston in the cylinder. 

furdock made his first trials of the little engine in his 
own house at Redruth, where it successfully hauled a 
model wagon round the room, the single wheel placed in 
front, which worked in a swivel frame, enabling the engine 


ywer was to be communicated by a rotative motion 


to ran ina circle. Another memorable experiment with 
huMurdock>” read before. the Mechanical Engineers, s 
.of-Mardock,” ‘ore i ngineers, at 
their Birmingham meeting of 1850 :—“One night, after 
returning from his duties at the mine, he wished to put to 
the test the power of his engine, and as railroads were 
then unknown, he had recourse to the walk leading to the 
church situated about a mile from the town of Redruth. 
| This was rather narrow, but kept rolled like a garden 
‘walk, and bounded on each side by high hedges. The 
‘night was dark, and he alone sallied out with his engine, 
| lighted the fire or lamp under the boiler; when very soon 
' the locomotive started off with the inventor in full chase 
after it. Shortly after he heard distant despair, like 
‘shouting. It was too dark to perceive objects, but he soon 
‘found that the cries for assistance proceeded from the 
worthy pastor, who, going into the town on business, was 
‘met in this lonely road by the fiery imp, whom he subse- 
quently declared he took to be the Evil One in propria 
| persona. Whoever has been on one of our modern rail- 
roads on a dark night, and seen an approaching train—now 
no novelty—may easily imagine what effect the awful sight 
would have on the nerves of an elderly gentleman of the 
| last century; and although the demon was of small dimen- 
| sions, yet it was a total stranger, and quite unlooked for 
| in such a locality.” 

Watt was by no means pleased when he learnt that 
Murdock was giving his mind to these experiments. He 
feared that it might have the effect of withdrawing him 
from the employment of the firm, to whom his services had 
become almost indispensable. There was no more active, 
skilful, or ingenious workman in all their concern. When- 
ever there was a more than usually difficult piece of work 
to do, Murdock was called upon to undertake it; and he 
was a general favourite among the miners. Watt accord- 
ingly wrote to Boulton, recommending him to advise 
Murdock to give up his locomotive engine scheme; but if 
he could not succeed in that, then, rather than lose 
Murdock’s services, Watt proposed that he should be 
allowed an advance of £100 to enable him to prosecute his 
experiments, and if he succeeded within a year in making 
an engine capable of drawing a post chaise carrying two 
passengers and the driver at four miles an hour, it was 
suggested that he should be taken as partner into the loco- 
motive business, for which Boulton and Watt were to 
provide the necessary capital. But this scheme was never 
carried out. 

Two years later (in September, 1786), we find Watt 
again expressing his regret to Boulton that Murdock was 
“busying himself with the steam carriage.” “I have 
still,” said he, “the same opinion concerning it that I had, 
but to prevent as much as possible more fruitless argument 
about it, I have one of some size under hand, and am re- 
solved to try if God will work a miracle in favour of these 
carriages. I shall in some future letter send you the words 
of my specification on that subject. In the meantime I 
wish William could be brought to do as we do, to mind the 
business in hand, and let such as Symington and Sadler 
throw away their time and money in hunting shadows.” 
In a subsequent letter Watt expressed his gratification at 
finding “ that William applies to his business.” From that 
time Murdock as well as Watt dropped all further specula- 
tion on the subject, and left it for others to work out the 
great problem of the locomotive engine. Murdock’s model 
remained but a curious toy, which he himself took pleasure in 
exhibiting to his intimate friends; and though he long con- 
tinued to speculate about road locomotion, and was per- 
suaded of its practicability, he refrained from embodying 
his ideas of it in any more complete working form. 

Symington and Sadler, the “hunters of shadows” re- 


making some experiments in applying the steam engine to 
the driving of wheel carriages. This came to the know- 
ledge of Boulton and Watt, who gave him notice, on the 





making steam engines by the elastic force of steam acting 
on a piston, with or without condensation, had been 
granted to Mr. Watt by Act of Parliament, and also that 
amongst other improvements and applications of his prin- 
ciple he hath particularly specified the application of steam 
engines for driving wheel carriages, in a patent which he 
‘took out in the year 1784.” They accordingly cautioned 
him against further proceeding in the matter; and as we 
hear no more of Mr. Sadler’s steam carriage, it is probable 
the notice had its effect. 

The name of William Symington is much better known 


in connection with the history of steam locomotion by sea. | 


He was born at Leadhills, in Scotland, in 1763. His father 
was a practical mechanic, who superintended the engines 
and machinery of the Mining Company at Wanlockhead, 
where one of Boulton and Watt's pumping engines was at 
work. Young Symington was of an ingenious turn from 
his boyhood ; and at an early period he seems to have 
conceived the idea of employing the steam engine to drive 
wheel carriages. His father and he worked together, and 


by the year 1786, when the son was ouly twenty-three | 


years of age, they succeeded in completing a working 
model of a road locomotive. Mr. Meason, the manager of 
the mine, was so much pleased with the model, the merit 
of which principally belonged to young Symington, that 
he sent him into Edinburgh for the purpose of exhibiting 
it before the scientific gentlemen of that city, in the hope 
that it might lead, in some way, to his future advance- 
ment in life. Mr. Meason allowed the model to be 
exhibited at his own house, and invited many gentlemen 
of distinction to inspect it. The machine consisted of a 
carriage and locomotive behind, supported on four wheels. 
The boiler was cylindrical, communicating by a steam 
pipe with the two horizontal cylinders, one on each side of 
the engine. When the piston was raised by the action of 
the steam a vacuum was produced by the condensation of 
the steam in a cold water tank placed underneath the 
engine, upon which the piston was again forced back by 
the pressure of the atmosphere. The motion was commu- 
nicated to the wheels by rack rods connected with the 
piston rod, which worked on each side of a drum fixed 


upon the hind axle; the alternate action of which rods 
upon the tooth and ratchet wheels, with which the drum 
rovided, Bw see | the rotary motion. It will thus 
be observed that Symington’s engine was partly atmo- 
spheric and partly condensing, the condensation bei 
roduced in a se vessel and air pump, as paten 
y Watt; and though the arrangement was ingenious, it 
is clear that had it ever been brought into use the trac- 
tion by means of such an engine would have been of the 
very slowest kind. 
ut Symington’s engine was not destined to be applied 
to road locomotion. He was completely diverted from 
em loying it for that purpose by his connection with Mr. 
Miller, of Dalswinton, then engaged in experimenting on 
the application of mechanical power to the driving of his 
double paddle-boat. The power of men was first tried, 
but -the labour was found too severe; and when Mr. 
Miller went to see Symington’s model, and informed the 
inventor of his difficulty in obtaining a regular and effec- 
tive power for driving his boat, Symington—his mind 
naturally full of his own invention—at once suggested his 
steam engine for the purpose. This suggestion was 
adopted, and Mr. Miller authorised him to proceed with 
the construction of a steam engiue to be fitted into his 
double pleasure boat on Dalswinton Lock, where it was 
tried in October, 1788. This was followed by further ex- 
periments, which eventually led to the construction of the 
Charlotte Dundas, in 1801, which may be regarded as the 
first practical steamboat ever built. 

Symington took out letters patent in the same year, 
securing the invention, or rather the novel combination of 
inventions, embodied in his steamboat ; but he never suc- 
ceeded in pate. it introduced into practical use. From 
the date of completing his invention fortune seemed to run 
steadily against him. The Duke of Bridgewater, who had 
ordered a number of Symington’s steamboats for his canal, 
died, and his executors countermanded the order. Syming- 
ton failed in inducing any other canal company to make 
trial of his invention. Lord Dundas also took the Char- 
lotte Dundas off the Forth and Clyde Canal, where she had 
been at work, and from that time the vessel was never 





ferred to by Watt, did little to advance the question, Of | 
Sadler we know nothing, beyond that in 1786 he was | 


4th of July of the same year, that “the sole privilege of | 


more tried. Symington had no capital of his own to work 
upon, and he seems to have been unable to make friends 
among capitalists. The rest of his life was for the most 
pe thrown away. Towards the close of it his principal 

aunt was London, amidst whose vast population he was 
one of the many waifs and strays. He succeeded in ob- 
taining a grant of £100 from the Privy Purse in 1824, and 
afterwards an annuity of £50, but he did not live long to 
enjoy it, for he died in March, 1831, and was buried in the 
| churchyard of St. Botolph, Aldgate, where there is not 
} even a stone to mark the grave of the inventor of the 
' first practicable steamboat. 








THE INSTITUTION OF CIVIL ENGINEERS, 
December 11th, 1866. 
CHARLES Hutton Grecory, Esq., Vice-president, in the chair. 
THE paper read was ‘‘On the best means of Communicating 
| between the Passengers, Guards, and Drivers of Trains in Motion,” 
by Mr. W. H. Preece, Assoc. Inst. C.E. 
In this paper the author gave a history of the measures which 
had been taken, in England and in France, with a view to the 
| establishment of some means of communication between the pas- 
| sengers, guards, and driver of a train in motion. It was stated 
that although the question was still in abeyance in England, the 
| Railway Companies were taking active steps, by experimental and 
| practical trial, to secure an effective system of passenger signals. 
| The limited mail and fast express trains frequently ran eighty 
| niles and upwards without stopping ; and the tendency was even 
| to extend this limit, Under these circumstances passengers might 
| 


be confined, in helpless isolation, for two hours or more, and cases 
had occurred where a disabled carriage had been dragged twenty 
or thirty miles without the occupants being able to attract atten- 
tion. The necessity of some communication was fully admitted ; 
but while it was allowed that there was no mechanical difficulty 
| to be overcome, the objection that had hitherto prevented the 
| introduction of any general system hadjbeen the unwillingness of 
the railway authorities to place the control of the trains in the 
hands of the passengers, by which, it was thought, delays might 
be occasioned and danger be created. The block system removed, 
toa small extent, the danger of stopping trains on busy trunk 
lines ; but at present it was rarely adopted. Experience showed 
that the objections referred to were exaggerated, as several trains 
had been running uninterruptedly for nearly two years on the Lon- 
don and South Western line, fitted up with passenger signals, and 
a needless alarm had only once been raised, and then the delinquent 
was immediately detected. ; 

The efforts of those who had directed their attention to the 
matter had been not merely to obtain communication between 
passengers and guards, but some means of access for the guard to 
| the passengers. It had been proposed to establish a foot-board and 
hand-rail upon every carriage, to enable the guard to patrol the 
train whilst in motion, but the objections to this system were in- 
| superable in England, as external circulation was neither 
practicable nor desirable. Internal circulation, upon a modified 
arrangement of the American plan, had been suggested. The 
objections to this were detailed, and the system of dividing the 
compartments by glass partitions was described as an instalment 
towards this result. 

Failing the adoption of any system of internal or external cir~ 
| culation, it was pointed out that what was required was, that the 
| instant attention of the guards and drivers should be obtained to 


| anything of a serious nature occurring to any portion of a train 


whilst in motion, requiring their immediate assistance. The in- 
sufficiency of travelling porters, mirrors, and other systems requir- 
ing constant personal inspection was shown ; and the mechanical 
difficulty of utilising the present cord and bell, which even in its 
simple form between driver and guard alone, had proved compara- 
tively useless in practice, as well as any mechanical contrivance 
extending the whole length of the train, was argued. 

Attempts had been made to isolate the alarm to each separate 
carriage, and thus to avoid the difficulties of the connections and 
couplings of mechanical contrivances required in the making up of 
a train, The use of compressed air, and other pneumatic arrange- 
ments ; the utilisation of the violent current of air generated by 


the moving train; immense gongs on the carriage roofs; fire-, 


works, detonating signals, powerful lights, and various other pro- 

apparatus, were described, and their causes of failure 
alluded to. Indeed the almost unanimous conclusion, both in 
England and in France, was that if the problem was to be solved 
at all it must be by the aid of electricity. There was no force 
so ductile, so simply generated, and so easily manipulated. It 
was obstructed by no friction, like mechanical motion ; it required 
no powerful appliances to restrain its action, like steam ; it de- 
manded no tubes, pipes, valves, cranks, or other mechanical 





agencies, to guide it, like water, gas, or air. All that was wanted 
was a plain wire, that might be laid or bent in any direction, need- 
ng only the simplest contrivance to retain it in its course. The 
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Fa and the action <s electricity ee ee P amenge rem 
ere was no tension, consequently no 3 there was no 

tion, and therefore no sticking of — The necessity of deli- 
cate machinery, which the supposed subtlety of the forcedemanded, 
no longer existed. Experience showed that the stouter and more 
durable, within certain limits, the mechanical construction of 
electrical apparatus, the better it worked. Indeed the oscillation 
of a railway train was prayer § adapted to maintain those sur- 
faces bright and clean, upon which the passage of the electric force 
materially depend 





roposal in 1842 to the t time, was briefly narrated, and a 
yi ton was given of ode. pert by the author on the 
Midland, the Great Northern, and the London and South-Western 
railways. The essential principle of this system was the exten- 
sion of a single insulated wire hout the whole train, which 
was maintained in a state of electrical equilibrium by having the 
similar poles of every battery in each van and engine attached to 
it, while their opposite poles were connected with the earth ; so 
that when this equilibrium was disturbed, by placing the wire to 
earth through the framework, wheels, and rails in any carriage or 
van, the current from each battery acted upon the in its own 
van, and y wy a signal on the engine. Its peculiarity consisted in 
this, that the commutators in each compartment of every carriage 


with glass, which had been found experimentally to be the best 
material for the e, as any opaque substance incited inquisi- 
tiveness, and therefore interference, The coupling used was an 
ordinary brass hook and galvanised iron eye, maintained in good 
contact by the pressure of a stout spring. It was divided into 


two parts, not only to provide for the reversal of the carriages, but | figured; and some of the poor creatures died in the course of 


to enhance the security of the couplings, from failure in electrical 
connection, as experience h 
not to be depended on. The author used the ordinary d 


of trembling bells, which continued to ring as long as the current | arrived on the scene, and immediately attended to the wants 


| 
| 


time, when the smoke had somewhat subsided, a descent was made 
The history of the trial of electrical appliances, from their first | into the bowels of the mine; omens Ae first to go down was the 


| 


cheek a al ling was_| limbs, and with but one exception, all had to be carried from the 
own a single coup eription | chair. A large staff of medical gentlemen had in the meantime 


was maintained, and which were equally —- for any code | 


of signals that might be determined upon. They were, however, 


specially constructed to prevent any emission of sound arising | 


from the oscillation of the train. It was originally contemplated 
to provide an external visible semaphore as well as an external 
electrical signal; but this had latterly been abandoned. In the 
system at present in practical work there was free intercommuni- 
cation between guard and guard, between the guards and the 
driver, and between the passengers and the gu It had been 
found that no bell, however loud, could be heard upon the engine. 
The driver was therefore provided with a signal, which attracted 
his attention by a red disc by day and a red light by night. There 
was also a special arrangement, by which carriages accidentally 
detached from a train automatically raised the alarm, so that inti- 
mation was at once given to the guards and to the driver of any 
accident ; and it was arranged that the ordinary slip a of 
the train, where, such slips were employed, dropped o' 

raising the alarm. 
of any number of coaches, might be divided into any number of 
parts, and might be united again at any number of junctions, 
without interrupting the communication, provided a van and a 
carriage remained together. 

In conclusion it was stated that the experience gained from the 
working of this system showed that whatever difficulty existed in 
establi ing a system of communication between the passengers 
and guard, was merely a mechanical one, and that any danger or 
inconvenience from placing such a convenience in the hands of the 
passengers was purely chimerical. The control of the train was 
in no case withdrawn from the servants of the railway company. 
The passengers simply attracted the attention of the who 
exercised his own discretion whether the train should be stopped 
at once, or when it arrived under the protection of the next fixed 


signals, 





THE BARNSLEY EXPLOSION, 


OnE of the most terrible and disastrous colliery explosion® 
within the memory of any living man occurred last week in the 
South Yorkshire coal-field. The scene of the catastrophe was the 
Oaks Colliery, situate about one mile from the town of Barnsley, 
and contiguous to the South Yorkshire branch of the Manchester, 
Sheffield, and Lincolnshire Railway. The explosion took place 
shortly after one o’clock on Wednesday afternoon, and u 

riod the accident at Lundhill Colliery, near Wombwell, in 

‘ebruary, 1857, was the most disastrous of all that had ever oc- 
cured in South Yorkshire, 189 being killed on that occasion; next 
to this was the terrible calamity at New Hartley, near Newcastle, 
in 1862, when 219 were killed; but the dire catastrophe at the 
Oaks Colliery outstrips all previous explosions in the number of 
its victims. This is the second explosion which has occurred at 
this colliery the first happening on the 5th of March, 1847, when 
seventy-three lives were sacrificed. At that time the colliery was 
a new and Seqenivey small one. Since that period new shafts 
have been sunk, acres of coal have been worked, and the pit is 
now one of the most extensive in the district, its workings extend- 
ing in one direction to fully three miles fronf the bottom of the 
shafts. The beds of coal lie underneath the earth at a consider- 
able distance, and on a great decline, rising towards the surface at 
one edge, and dipping deep into the bowels of the earth at the 
other. In the Oaks Colliery, the coal, which rises above the level 
of the bottom of the shaft, has for the most part been got, 
and for some time the workings have been chiefly in the 
coal which is below the level of the bottom of the shaft, 
and in a miner’s phrase, they are known as “‘dip” workings. 
From the level of the shaft there is a broad and steep 
road following the decline of the coal, which is called the engine 
plane. Roads branch off to the right and to the left from this 
plane; these are completely level, and from this fact are called the 
**levels.” The coal is worked from these levels in breadths, one 
after another, a substantial wall being built up the middle 
as the coal is got, for the double purpose of supporting the roof 
and ventilating the workings, by drawing the current of air from 
the engine plane and main roads up one side of the ‘‘ breadth” 
to the place where the men are at work, whence it passes round 
the end of the wall, and so down the other side back to the main 
way, whence it was drawn. The colliery has two shafts for draw- 
ing out coals ; they are within a few yards from each other—at 
the point, of course, where all the workings converge. The air to 
ventilate the pit passes down these drawings, or, as they are more 
operly called, “‘downcast” shafts; and after being conducted 
y an elaborate process of main roads and workings, with a wall 
up the centre, through all the intricacies of the pit, passes out by 
the ventilating, or upcast shaft, which is some four or five 
hundred yards distant, and rises from a higher level than the 
downcast shafts. The ventilation of the pit was promoted by 
a furnace at the bottom of the ventilating shaft, kept burning for 
the express purpose of creating a strong draught up the shaft, and 
so drawing rapidly eo air which has become laden with gas in 
its progress through the workings. Such, briefly, is an outline of 
the working of the colliery, and the mode of ventilation, up to 
one o'clock on Wednesday morning, just before the sad calamity 
occurred. This being the making-up day, or the day before the 
pay, there was, consequently, a larger number of miners than 
usual, The number would have been still larger, but the under- 
ground steward, his deputies, and several daily men had come up 
to the surface for dinner. All at once, just as these men were 
about to descend the shaft, there was a convulsion which shook the 
whole neighbourhood as by an earthquake. It was accompanied 
with a tremendous roar as of distant thunder, but heavier and 
more terrific. This occurred a little after one o’clock p.m. In an 
instant all was alarm and confusion on the pit bill, and the intelli- 
gence that the ana had cccurred spread like lightning. 
Messengers were despatched for the police to keep the crowd, which 
quickly began to assemble in large numbers, from the pit bank ; 





' tional assistance, and the result, after all, was only the recovery of | d naging partn 
| dead bodies. The only rope left began to show signs of defect, and ag ay ewe ¥ - 





without | slow; but this may be accounted for by the fact that the inmost 
It was shown that a train might be made up | working had been destroyed, and the road or air-ways had to be 


| 





| 
} 


| 


to this | 








were protected from the mischievous and idle by being covered recovering the bodies ve 


| dark smoke and rubbish. e re 
! Barnsley, and your correspondent 
| the pit 


| Christopher Siddons, the deputy underground viewers ; .Thomas 


and, at a later period, Col. Cobb arrived from Wakefield with a | at the down casts. The No. 1 cage was thrown up the heal 
police. By this Doncaster two vertical | smoke and 


numerous force of y time the and Ponte- ; and broken, and columns of black ust 
fract roads lea< direct to the scene of the disaster, began to | were visible for two or Three minutes. Mr. Parkin Jeffoock, Mr. 
teem forth their of anxious Smith (Lundhill), Mr. D. Tewart, and about twenty-five men, were 


le, wi were 
e ill-fated pit. The feel- | nown the pit at the time of these two explosions. No change was 
noticed in the pits until about 7.30 p.m. on Thursday, when dense 
white smoke issued from No, 2 pit succeeded by an exceedingly 
strong current of wind, &c., dense smoke accompanied by volumes 
of sparks. At this time the furnace shaft became a downcast, the 
pumping engine was now stopped and all fires and ts 
extinguished near the top of the pits. About one p.m. on Friday 
morning the sparks nearly disappeared, but the current of air 
continued, About a quarter to five on the same ogee ang 
Mammoth, who was in attendance with others at the pit > 
— the: si cs y twa He arog ee gee men 
ther, and they ided upon descending; and for that purpose 
they removed the gear-rope from the furnace pi and rigged it up 
at No. 1, using the saw-mill engine. He and Mr. Embleton, jun. 


the relations of the poor creatures in 
ing of excitement of course was in as it was known that there 
were between 300 and 400 men and in the mine. Imme- 
diately following the report came = shaft dense volumes of 
smoke, woodwork, and rubbish. ter the lapse of a reasonable 


meanens, petaee, Mr. Dewaed, Mr. Te’ the head. steward, 

and several volunteers. hilst these brave fellows were risking 

their own lives and descending the shaft, the excitement was very 

great, and considerable time elapsed before any definite informa- 

tion as to the actual state of affairs could be ascertained; but the 

prospects were not such as to convey — even to the most 
ws 


ing distributed 


sanguine. The fact of some 350 poor 
—— the workings, which, as has already m stated, | then descended, and near the bottom of the pit found Samuel 
extend to such a distance under the surface of the earth, could not | Brown alive, and brought him to bank. They shouted and looked 


fail to create the utmost alarm, even in the minds of those who did 
not know the exact nature of the calamity which had just taken 
lace; and on the facts, so far as they could be ascertained, 
ming known, the scene baffled description. The work of 
uickly commenced, as many of them 
were discovered near to the bottom of the shaft. is p ed 
slowly, but surely, up No. 2 shaft—No. 1 having become disabled 
by the force of the explosion, the rope having broken and the 
gearing thrown out of order. By four o’clock some eighteen 
ies had been recovered alive, but frightfully burnt and dis- 


about the pit, but could not hear or find any one. They, however, 
pay large fire still burning; there were muny acres of coal there all 
on fire. 

‘“*A meeting of the most eminent and experienced colliery 
viewers in England, attended by Mr. Morton, the Government In ~ 
spector, was held at the King’s Head, Barnsley, on Friday, the 
14th, when, after hearing the explanations of those viewers and 
deputies who had descended and explored the mine, the meeting 
was unanimously of opinion as to the probable existence of stand- 
ing fire in the mine, that any descent or attempt to examine it 
at present would be attended with certain risk of life. The meet- 
ing was adjourned until Monday.” 

Whilst the consultation of mining engineers and viewers was 
being held, at the King’s Head, the inquest on the bodies of the 
victims who had perished was opened before T. Taylor, Esq., 
coroner, at the White Bear Inn, near Barnsley, in the neighbour- 
hood of the Oaks Colliery. After viewing thirteen bodies, the 
inquiry was adjourned to the Court-house at Barnsley. When 
the jury assembled at the latter place there were also present 
Mr, ©. Morton, Government Inspector of Mines, Mr. Thomas 

r; Mr. J. Tyas, for the company, and 
: t, and | Mr. J. Normansell and Mr. Philip Casey, for the South York- 

as there yeres to be no prospect of finding more bodies alive, it | shire Miners’ Association. 
was deemed expedient to replace it with a new ‘_ This work More explosions happened during Friday evening and on the 
occupied about three-quarters of an hour, and the drawing was following day. On Monday afternoon the adjourned meeting of 


the evening. None of them appeared to have any use in their 





and requirements of the sufferers, who were then wrapped in 
blankets and conveyed to their houses. At the above-mentioned 
hour the worst forebodings of the crowds who had assembled on 
and around the pit-hill seemed likely to be realised. The chairs 
came up several times empty for the purpose of taking down addi- 





re-commenced, and more dead bodies were brought up, thus con- | yjewers and mining engineers was again held at the King’s Head 
tinuing for some time the worst fears that all the poor fellows had | Hotel, when, prea lie with “slosed doors for Ann * hours, 
now perished. There were plenty of volunteers to be had, and, | it was determined to close a second shaft, No. 1, thus leaving 
indeed, if double the number had been required they would have | only one shaft open. The following report was drawn up by Mr. 
been forthcoming. The work of bringing up the dead, although | John Tyas, solicitor to the company, and handed to the gentlemen 
it was continued through the whole of the night, was somewhat | of the press on Tuesday :— « 

“* Friday, 14th Dec., 7.30 a.m.—After Samuel Brown was got 
out, the trunk was lowered to the bottom of No. 1 pit, and it re- 
mained a few minutes, and was then drawn up again. This opera- 
tion was continued for some time longer. At 11 a.m., commenced 
to get the head gear and pulley at No. 1 pitset right; 12.30, smoke 
issuing more strongly from No. 2 pit ; ? p.m., got the rope and 
trunk on furnace shaft, and ran it up and down several times ; 
7.5 p.m., lowered the cage twice in No. 1 pit to within two yards 
of the bottom, and then swung it on the bank; 8 p.m., white steam 
coming up No. 2; 8,15 p.m., more steam up No. 2; 10.50 p.m., 
temperature of No. 2 pit, 32ft. down, 78 deg. 

“Saturday 15th Dec.:—-1.20 a.m., temperature of No. 2 pit, 


resto in order to carry a strong current of air along with the 
explorers; and their opinion on the subject was. that the pit 
appeared to be completely destroyed, and that there was not a 
single soul living in the mine, This was a very prevalent 
gen on Wednesday evening, and pepe ope events have proved 
the truth of the assertions. Up to eight o’clock on Thursday 
morning about eighty bodies been recovered, including 
those that had been got out alive. 

The explorers were continuing their heroic labours up to a few | 
wiser ae nine = . y —e. — another | 
explosion, and supposed to more terrific than the former one, ft. ¢ deg. : ; .; 4.15 am., 
snddenly took place. The report was like that of a crash of artil- ptt Rinna Ra TBR ig edb a pede 


u r explosions at all the shafts, first up No. 2, then up-No. 1, and then 
lery, and followed from e shaft by immense volumes of thick, up furnace pit; 5.10 a.m., similar Sasiedaie to hte 9.5 a.m., @ 
rt was distinctly heard at 


s violent explosion at all the pits; preparations were made for filling 

i ad but just that moment left | up the furnace pit—began filling at 1 p.m.; 5.30 p.m., another 
when the explosion took ‘place. The scenes of the | explosion at all the pits, being the seventh, with San smoke; 
6.20 p.m., a slight explosion at No. 1 and 2; 6.25 p.m., the ninth 
explosion, with discharge of smoke. 

“*Sunday, 16th.— 4.35 p.m., explosion No. 10 at all the three pits, 
with smoke ; 5 p.m., 11th explosion at No, 1 only; 5.15 p.m., 
12th explosion with dense smoke, at No. 1 and No. 2.” 

“Monday, 17th.—At 9.20 a.m., about 500 tons of spoil put into 
furnace pit ; at 2.50 p.m., another explosion at No. land 2. Not 
heard at furnace shaft ; at 3.15 p.m., another slight —— u 
No. 1 and 2; at 3.15 p.m., another slight explosion up No. 1 an 
2. The report of the engineers having been considered, it was 
unanimously resolved that the furnace pit and No. 1 pit should 
be filled up to such a height as to exclude air, and that the pumps 
at the engine shaft should be put in motion, so as to prevent water 
flowing into the mine, and a sub-committee was appointed to carry 
these operations into effect. The meeting unanimously approved 
of the operations which had been adopted since the last meeting.” 

Since the publication of this report the work of filling has 
progressed steadily. There appears to be little doubt but that 
= explosion was due to heavy blasting operatioins, which ignited 

e gas. 

During the progress of the inquiry Mr. Morton said ; Mr. Coroner, 
as you have been kind enough at this stage of the proceedings to 
allow me to offer a few observations to you on the subject of the 
adjournment, I may say that this day a very numerous and very 
important meeting of colliery viewers—some of the most eminent 
in the profession— has been held at Barnsley, I have attended 
that meeting, which lasted some hours, and having heard the 
. . A statements of all the persons who descended the pit after the 

The conference of mining engineers, including some of the most | unfortunate explosion, and hearing the explanation of many others 
eminent of the profession, from the north of England, &c., was | who had any advice to offer, the meeting was unanimously of 
held‘at the King’s Head Hotel, Barnsley, on Friday last, when the | opinion — in which opinion I concur— as to the probable existence 
following gentlemen were present:—Mr. Norton, Government | of standing fires inthe mine. The meeting was also unanimously 
Inspector ; Messrs. F, Woodhouse and E. Mammott ; Messrs. T. | of opinion that from the great improbability of any person being 
E. Foster, G. Elliott, E. Potter, W. Armstrong, G. R. Southern, at present alive in the pit, and the certain personal risk of 
J. Smith, all of the north; Messrs. Gillroy, Wigan; T. W. | descending and examining the mine, that three days should elapse 
Embleton, J. Brown, W. A. Potter, W. P. Graddison, P. Cooper, | before any further proceedi are taken. Therew the meet- 
Holme, near Rotherham ; P. Cooper, Parkgate ; W. D. Garnsford, | ing was adjourned until the Ith inst., at twelve o’clock. My own 
Sheffield ; R. Pease, J. Beaumont, W. Embleton, jun. Most of ; individual opinion is that it would be advisable for vou, sir, and 
the local mining engineers were present, including Messrs. G. the jury to adjourn until after that meeting. With respect to the 
Minto, J. R. Platts, J. Wilson, R. Miller, &c. day, whether next week or thefollowing week, I would prefer to 

The following official report was drawn up at the conference by leave that in your hands and in the hands of the gentlemen of the 


by Mr. J. Tyas, solicitor, and agreed upon on the occasion, which | (3 a : 
embodies the subst of the stat ts that were made to the ter some conversation as to the day, it was agreed that it 
should be on Thursday, the 20th inst., at ten o’clock. 


engineers during the meeting :—‘‘ The first explosion took place ! y 
at ten p.m. on Wednesday, the 12th. The sipling-sedins was in The jury at the rising of the court were bound over to appear 


motion at the time, and the cage in No. 2 shaft was blown a short | on that day. 

way up, when the coupling chains were snapped. No, 1 = cage =— 
was broken, but not disconnected from the rope. Black smoke , ? P 
from the downcasts continued about five minutes, and then sud- | AN AmeRtoan Raitway Accrpent.—The first iron railway bridge, 
denly ceased, and the fresh air began arriving down freely. As | On of Bollman’s patent—ever erected in the State of Ohio, gave 
soon as this was the case, the No. 2 pit rope was taken off the | Way on December 4th, precipitating the engine and two cars 
drum, and the No. 1 pit rope was wound up to the top, examined, | into the Muskingum river, 60ft. below. Strangely enough, but 
and found injured about 20 yards from the cappel. The broken | One man was killed, the last cars, filled with passengers, remaining 
cage was taken off and a new one put on, and about two o’clock Mr. | 00 the sound part of the line’ The bridge was erected on the 
Dymond, the managing partner, Mr. David Tewart, the under- Baltimore and Ohio Railway. 

ground steward, and Christopher Siddons, one of the deputies, DEATH OF MR. PARKIN JEFFCOCK.—At a meeting of the Society 
immediately descended the mine, and found many men lying about | of Engineers, held on Monday evening last, W. H. Le Feuvre, 
the bottom all much burnt. They were drawn to bank as quickly | Esq., Vice-President, in the chair, the circumstance was referred 





previous night were quickly revived—men, women, and poor 
children hastened to the pit in all directions, while those in 
charge appeared almost stupefied for the t, not knowing 
what to do or what course to pursue. The worst fears were of 
course entertained for the brave volunteers who, there appeared 
to be no doubt, had perished by this second calamity. It appears 
that an explosion of some sort was expected by those who were in 
the pit, and the volunteers were promptly ordered to leave in- 
stantly, as many as could. Just before the disaster occurred the 
chair had arrived at the pit bank with no less than sixteen volun- 
teers. The names of those heroic fellows who refused to leave 
their posts, and who perished by this second calamity, are as 
follows :—Mr. Parkin Jeffcock (of the firm of Woodhouse and 
Jeffcock, mining engineers, Derby); Mr. J. Smith, the underground 
manager of the Lowe Hill Colliery; Mr. Daniel Pemart, under- 
ground manager of the Oaks Colliery; William Sugden and 





Nadin and William Stephenson; firemen ; and four or five other 
volunteers. Again, at ten, a third —— took place, and this 
time part of the head-gear of the shaft, which had been used for 
drawing, was destroyed, the conducting rod broken, and the chair 
was forced over the top of what remained of the broken gearing. 
After the third explosion it was at once determined by those in 
charge of the mine to suspend all operations. A consultation was 
held at the colliery office, at which it was resolved to telegraph to 
the north of England for several colliery viewers and mining 
engineers, for the purpose of holding another consultation as to 
the best means to be adopted under the circumstances, 











as possible. A new rope was put on, and great exertions made in | to that the late Mr. Parkin Jeffcock, whose noble conduct in 
the exploration of the mine and recovery of the men. The ex- | endeavouring to save life at the recent i explosion at 
Barnsley had cost him his own, was an old member of the Society. 


plorers found terrible effects of the explosion in the workings, 
and the undoubted evidence of the existence of fires. “The 
searches were vigorously prosecuted the whole of Wednes- 
day afternoon and night by Mr. Dymon Mr., Potter, 
Mr. Brown, Mr. Parkin Jeffcock, Mr. Smit Mr. Platts, 
Mr. Cooper, Mr. Maddison, and other viewers and deputies 
aided by seventy or eighty men, who succeeded in bringing 
to bank about eighty, eighteen of whom were living. At nine 
o’clock on Thursday morning there was a second violent explosion 
at all the pits. At 9.50 a.m., there was a third violent explosion 


Extracts from the Times Pall Mall Gazette bearing upon 
the sad event were read, and the following resolution was passed : 
—The Society of Engineers receives wich sincere regret the 
announcement of the loss of one of its early members in the per- 
son of Mr. Parkin Jeffcock, who met his death in the noble and 
—— Teg siee by save > e the Sere. mw — at the 
Oaks Colliery, Barnsley ; and the Society here to express 
its sympathy with Mr. Jeffoock’s relatives and friends under their 
bereavement. 
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IMPROVED 


TWIN-SCREW ENGINES AND BOILERS FOR ONE OF H.MS. 


LAUNCHES. 


BY MESSRS. MAUDSLAY, SONS, AND, FIELD, ENGINEERS, LAMBETH. 
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Wrillustrated and described in our impression of the 28th of 
September last an arrangement of twin-screw engines and boiler, 
by Messrs. Maudslay and Field, for one of the steam launches 
now being introduced in our navy; and we alluded to the fact that 
Messrs. Maudslay were building some engines and boilers of the 
type under notice, which would greatly reduce the weight of the | 
material. These have been lately tested, and through the courtesy | 
of the firm, we present our readers with an illustration of the | 
arrangement in question. 

he boiler is the multitubular type, 2ft. lin. in diameter, and 
the barrel 3ft. 7in. long. The fire-box is 2ft. 8}in. long, and 
2ft. 7jin. wide; the corresponding dimensions of the smoke-box 
being 12}in. and 2ft. 7jin., and its depth or height 2ft. 11}in., 
that of the fire box being 4ft. lin. The shell contains thirty-one 
tubes, each 2in. in diameter and 3ft. llin. long. The area of the 
grate surface is nearly five square feet, and the diameter of the 
chimney 10in., with a length of 9ft. Gin. from the roof of the 
sinoke box. | 

Referring next to the arrangement and ger of the engines 
and piping, the side elevation must first be noticed. The cylinders 
—two to each screw-shaft—are each 5in. in diameter, with a stroke 
of piston of Gin, The slide valves are single-ported, having a lap 
of vin. of aninch, the width of the opening caused by the slide | 
being }in., and the port being }gin., a free exhaust is permitted. 
The cylinders are bolted to the side of the fire-box, brackets being 
cast with them for that purpose. The connecting rods are each 
1ft. 3fin. long, and the piston rods, each lin. in diameter, are 
guided by a bracket below the extreme motion of the connecting 
pin. The crank-shaft is supported in brackets secured to the side 
of the fire-box, the diameter of the bearing being 1jin., and the 
length 3}in. It will be noticed that only two bearings are pro- | 
vided, fore and aft of each crank, the shaft being further supported | 
aft of the coupling by the thrust-block. The latter is also shown 
in the plan. Secured to the side of the smoke-box is the donkey- | 
engine, and the stop-valve for the feed is located forward, on the | 
side of the barrel of the boiler. Forward of the engines are the | 
a se worked by cranks at the extremities of the main shaft. | 
The supply and exhaust steam pi are carefully arranged, the 
—- ves being at the sides of the dome, seen also in the plan 
and end elevation. 

The boiler is connected by brackets and keys with the timbers, 
and the mud-hole doors are directly above; centrally of these is the 
damper or draught door, and above it the fire-door, 11jin. wide by 
8jin. deep. Above this are the gauge cocks and glass, also the 
feed stop and surface blow-off valves. The diameters of the re- 
spective pipes are l}in. and lin. Above the roof of the boiler 
are the supply stop valves. The diameter of the steam pipes is 
1 _ for each pair of cylinders. At the front of the cylinders are 
the starting handles, quadrant, and levers, in connection with the 
link motion. In this view the supporting brackets are also seen, 
and the supporting stays for the cylinders. The arrangement of 
the piping and valves will be further understood by reference to | 
ee | plan, as will the safety valves and securing brackets for the 

er. 

From this description it is obvious that the firm have well 
considered the matter in question, not only in arranging 
the details, but also as regards proportion, which is still 
more evident when we state the weight of the engine, 
boiler, and fittings is only {1 ton 19 ewt., added to which is 
the weight of the water 7 cwt 2 qrs., producing, therefore, a 
total of 2 tons 7 cwt. We have had the pleasure of inspecting 
the boiler and engines in the erecting shops of the Messrs. Maud- 
slay, and can therefore bear just testimony to the perfection of 
the workmanship, and the stability of the fittings and connections 
—matters of the highest importance in quick-running engines. 
The results of the late official trial are as follow :—-Each shaft was 
fitted with a screw propwiler, with four blades, each 3ft. pitch, 
and the diameter 2ft. Gin. The launch, with about 7 cwt. 
of coal, stoker, engineers, and officials on board, drew 3ft. lin. aft 
and 2ft. forward. With full boiler power the screw was driven 
408 revolutions per minute maximum, and 320 minimum, the 
pressure of the steam, on the average, being 80 Ib. on the square 
inch. The mean speed attained was 7°455 knots per hour, which 
may be deemed a very creditable result. 








GORDON’S BLAST, COMBINED WITH AN 
EXHAUST FAN. 
_ I is a fact of some significance that the principal features in the 
introduction of the ventilation of mill-stones seem to have been 
imported from the Continent. It strengthens the point we have 
long maintained, that the ventilation of mill-stones—the most 
important modern improvement in milling—was really originated 
on the Continent. Mr. Bovill states that = bought the invention 
of the injected blast from M. Bougleux, of Leghorn. Attention 
has lately been directed, in the case of Bovill v. Goodier, both 
before the Master of the Rolls and in Nisi Prius, to two old French 
patents for the exhaust alone, and for the exhaust and blast com. 
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bined. The first of these (M. Vallod’s) is some thirty years old.* 
Then we have Mr. Muir, of the Tradeston Mills, Glasgow, 
stating that he saw the exhaust fan, combined with the blast, at 
Altona, in Schleswig-Holstein, as early as the year 1847. Two 
years previous Mr. Muir had adopted Gordon’s blast in his mills, 
but found it to work badly. In consequence, on his return from 
Denmark, he applied an exhaust fan to the stone cases in order to 
correct the effects of the blast, and finding it working well he 
wrote to Mr. Gordon on the subject. His letter, or rather the 
original press copy, was produced in the late case of Bovill v. 
Goodier, and also in the previous case of Bovill v. Keyworth, in 
1856, on behalf of the defendants. The letter is dated from 
Glasgow, on the 23rd of February, 1849. Mr. Bovill’s patent is 





With equality of calibre and system of artillery which kind, tower 
or casemate, Bar the advantage in rapidity of fire? Whether, if 
the turret has the advantage, this is due to the system of the ship 
or to that of the carriage? Whether the aim is made most rapidly 
with the moving of the tower or that of the carriages of the case- 
mate? With equal weight of projectile and equality of calibres 
which of the two kinds of artillery used in the deet is superior in 
rapidity of fire, range, and aim? Which of these shows the 
greatest anomalies in range and lateral variation? Has any case 
occurred of balls jamming in the rifled cannon? Has the use of 
copper wads with lubricating matter and that of fixed ammunition 
presented any inconveniences? Which of the two kinds of lubri- 
cating wads employed in the rifled cannon cleans best and is best 

for rapid firing? Have any oval projectiles burst 

in the cannon; if so, what proportion had they to 

the number fired, what the charge of the cannon, 
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and the kind of fuse? How many projectiles 
employed in the attacks on Curuzi and Curupaity, 
their species, weight, and system; the charges; 
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dated the 5th of December, 1849. Mr. Muir begins by telling 
Mr. Gordon that he found great advantages in the use of the blast, 
but that they were entirely counterbalanced by the great waste 
from dust flying over the mill, and that, in fact, he had to shut it 
off. He then makes the sketch, of which we have given a reduced 
fac-simile, showing the use, in addition to the blast, of an exhaust 
fan, and proposing to Mr. Gordon to take out a joint patent :— 


**You will observe that the stones are covered in and made as | 


near as possible air-tight, being supplied with air from the cold 
blast, which, when having passed rm the stones, is drawn off 
by the extracting fan, A, thence into a small room and into the 
open air. This room I now id , but it may be 
put up for.caution to allow any dust to 


un y 
subside.” 











SmootH Bores v. RiFLES.—IMpPoRTANT INQuIRY.—The officers 
of the Brazilian fleet have asked for smooth bores, stating that they 
can be worked at least one-fourth faster than rifled ordnance. The 
Minister of Marine has requested from the Viscount de Tamandaré 
information regarding the ironclads under his command in various 
important matters which the experience had in the engage- | 
ments they were in have probably furnished sufficient data to | 
determine. Among these questions are :—Which type of iron- | 
clad has been found to afford the best protection to the crews? | 
Seite 4 eraioiateie —: 

* We also understand that Mr. Paget, C.E., discovered some time ago, at 
the Paris Conservatoire des Arts e* Metiers, the French Repertory of Patents, a 
remavkub.c paieut, taken out by M. Cabanes, in 1845, showing by admirable 
drawings a most complete and scientific combination of the blast and exhaust 
fans in their application to mill-stones. 











the distance from the battery attacked; the = 
of this; the materials of its construction; its dis- 
tance from the river margin; the nature of the 
intervening land; the species of shot thrown; and, 
finally, the number of guns which entered into 
action, with specification of the calibre, class, and 
system ? 

VENTILATION OF THE NATIONAL CAPITOL.—We 
are in possession of a document from the Depart- 
ment of the Interior which is a report on the 
method of warming and ventilating the two 
chambers of the national legislative bodies, with 
the offices and lobbies adjacent. Some complaint 
had been made that the.air of the halls, par- 
ticularly during the winter, was not entirely 
pure, and that headache and other annoyances 
were caused. After a very lengthy and exhaus- 
tive series of experiments it was found that the 
air furnished was deficient in moisture, a matter 

that can be remedied. The ventilation of the Capitol is altogether 
| artificial. The air is forced into the apartments, through nume- 
| rous apertures, by immense fans driven by steam power. The 
furnaces of the engines furnish the necessary heat for warming the 
air in winter by passing the columns of air in contact with stacks 
of pipes. There are four fan wheels employed, one for each of 
| the halls of Congress, and one for the committee rooms and pas- 
sages in each wing. The fan for the Senate chamber is 14ft. in 
diameter, weighing 6,536 lb., and driven by a 16-horse engine, 
running from thirty to sixty revolutions per minute. At the 
lowest rate this delivers into the Senate chamber 30,000 cubic feet 
of air Fv minute, being twenty cubic feet per minute for each one 
| of 1,500 persons. The Hall of Representatives has a fan 16ft. in 
diameter, weighing 9,050 lb., and driven by an engine of 30-horse 
| power. This fan can be run up to eighty turns per minute, deli- 
vering 100,000 cubic feet of air per minute, equal to entirely 
| filling the hall every five minutes. In winter one-half this capa- 
| city is exercised. The other two fans for the committee rooms, 
| offices, and corridors are each 14ft. in diameter, weighing over 
| 5,000 lb., and can be run to sixty revolutions, driven each by a 
16-horse power. In summer the air which is delivered to the 
building is cooled and: hydrated by coming in contact with water 
alling in a shower, similar to the means employed in low-pressure 
engines for condensing steam. The same principle, or something 
similar, will probably be adapted to moisten the air used in 
winter for the double purposes of heating and ventilating. —Scien- 
tific American. 

Mr. REED objects to our plan for converting our wooden vessels, 
but gives us his opinions instead of sound reasons. We naturally 
demur to his conclusions on such grounds. 
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THE ENGINEER. 


Dec. 21, 1866. 
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wide; the key way being cut at thejunction of the wrought and cast 
iron. The straps and rods are to be of hammered steel; each rod and 
one-half strap being in onesolid piece, with the oil cup forged on solid 
—the best possible arrangement. The straps are secured together 
with two lin. bolts with nuts and lock nuts. The bolts are to be 
of steel. Between the straps and the sheaves brass lining rings, 
Rin. thick, flanged on each side, are to be introduced. 

Slide valves.— The slide valves are to be cast in the proportion of 
one ounce of tin to nine ounces of copper—an alloy found to wear 
very well, and to give little friction on cast iron. They are to be 
Zin. thick in the body, and stre ened by a couple of cross-bars, 
The faces are to be gin. thick. lap is to be 1{in., and the lead 
three-sixteenths of an inch. 

Valve spindles.—The spindles will be of hammered cast pe] 
ges diameter, forged with a bridle to take the valve, at each en 
ot which two bow springs, fin. wide and 12in. long, areset to keep 
the valve up to its face. The crossheads of the valve spindles are 
to be bored out for 3}in. by 1gin. to take the spindles, @ cross 
head is to be of best scrap iron, the cross head pin to be J}in, 
diameter, The valve connecting rods are to be of the best ham- 
mered serap iron, 3ft. long from centre to centre on the exterior, 
dnd 2ft. from the centre of crosshead pin to centre of sliding 
block in quadrant. They are to be fin. thick, and 2}in. wide at 
the crosshead, tapered to 2fin. at the link-motion block, and kept 
apart by turned and polished ferules, and jin. bolts. 
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SECTIONS 
THROUGH SMOKE-80X 
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THROUGH FIRE-BOX 
WITH ARCH REMOVED 





Link motion.—The links of the motion will be forged from the 
best cast steel, and will be set out with a radius of 6ft. Gin. Each 
link will be 16in. long, from centre to centre of eyes, and ?in. 
thick. The eyes will take Ijin. pins. The block will be of steel, 
finished te fit tightly, yet to admit of its being moved by hand 
throughout the length of the link. Pins will project on each side 
to take the valve connecting rod eyes. The suspension links will be 
l5in. long, with eyes to take ljin. pins. They are slung from two 
wrought iron brackets bolted to the motion plate, as shown. The 
lifting links are 2ft. long, fitted with eyes for ljin. pins. The 
lifting lever on the weigh shaft to be 13in. long, with eyes to take 
the weigh shaft 3in. diameter, and to take the motion-link pins 
ldin. diameter. The balance weight lever will be 15in. long to the 
centre of the weight, which is to be 12in. diameter, and of such a 
thickness as will give it weight enough to balance the motion rod, 
The lever carrying the weight is to be secured to the weigh shaft by 
two set screws. The reversing lever on the weigh shaft is l3in. long 
from centre to centre. The weigh shaft pedestals are to be of cast 
iron, secured to the motion plate by four Zin. bolts and nuts, 

Reversing gear.—The reversing gear will consist of a screw and 
hand wheel, similar to that used by Mr. Ramsbottom, and so well 
understood as to require no particular description. A movable 
handle for locking the wheel in various positions is to be employed. 
The screw is to be four threaled, with a pitch between the adja- 
cent square threads of half an inch. An indicator is to be pro- 
vided within the cab to show the position of the valve gear. The 
indicator will be put in motion from the screw shaft by toothed 
gearing. 

Frames.—The outside frames will be of BB Stafford or York- 
shire iron in single lengths. The iron must be of such quality 
as to stand a tensile strain of 27 tons per inch. The outer 
frames are double, with wood packing between them, of pitch 

ine, Dantzic, or American oak, 4in, thick, and 13in. deep in the 
dy. The flitch plates are sin. thick, secured together by jin. 
snap-headed bolts—the heads outside. The bolts are to be turned 
and the holes rimed out. The horns are to be tied together at 
the bottom by 24in. by lin. straps, having an eye at either end 
bored out to take a lin. pin. The horn blocks are to be of cast 
steel. They are each secured with jin. rivets to the frames, and 
are to be got up perfectly true on the face. Two diagonal grooves 
are then to be planed in the faces to assist lubrication. The wear- 
ing faces are to be lin. thick and 6in, wide. Theinside frames are 
to be of lin. single plates, cut to the same shape as the outer 
plates, except at the forward end, where the depth is increased to 
receive the cylinders, The frames run through from end to end 
in one piece, and are stayed transversely, both before and behind 
the fire-box, by plates lin. thick and 9in. deep. They will be 
further stayed to the outer frames by bows of angle-iron and jin. 
em The horn-plates for the driving axle have cast steel horn 
locks 16in. long secured to them by fin. rivets, and they are 
stayed together by two bars 2}in. by jin. thick, one on each 
side of the frame. The outside and inside frames are bolted to 
the front and back buffer beam by five jin. bolts and nuts through 
each 34in. angle iron, The angle iron is rivetted to the outside 
of each outer frame, and to both sides of each inner frame. The 
width between the outer frames from centre to centre will be 
6ft. 6in., while the inner frames will be 4ft. 2in. apart inside. 

The wheels will be of the best hammered scrap iron forged as 
nearly as ible to the true dimensions, the drivers to be, when 
finished, 7ft. in diameter over the tires. The diameter of the 
leading wheels will be 4ft. The T heads of the spokes must be 
made in the solid, and the wheel rim will be made up with V 
pieces in the usual manner. The driving and trailing wheels 
will be carefully balanced, and the action of the reciprocating parts 
neutralised on Lechatilier’s system. The counterweight will be 








forged in the wheel rim in the way now occasionally adopted in 
the best practice. The bosses of the wheels will be ]Sin. diameter 
for the drivers, 14in. for the leading wheels, and will te formed 
by welding up the ends of the spokes previously slotted to form a 
perfect fit before welding, no pins or distance pieces bein used. 
A washer will be placed at each side, and the whole welded : p into 
a solid mass. In boring the bosses, a small recess 2in. wide and one- 
sixteenth of an inch deep, will be turned in the centre to secure an 
accurate fit on the axle. The wheels will be put on by hydraulic 
ressure, and secured by two lin. steel keys, the key beds 
ing sunk jin. into the axle. The tires are to be of cast 
steel without a weld. ey will be supplied, one-half by Messrs. 
Naylor and Vickers, and the other half by Krupp, of Essen. 
They will be 2in. thick at the centre of tread. They will be 
shrunk on and cooled in water to harden the steel. The tires 
will be dovetailed jin. on the outer edge, the rim turned 
to fit it, and when shrunk on the tire will be secured by a iin. 
taper rivet between every other spoke for the 7ft. wheels, and 
between every spoke for the leading wheels. The rivets taper jin. 
in 2in. 

Crank axle.—The crank axles will be supplied by Krupp. The 
throws forged solid and slotted out. The distance from centre to 
centre will be 2ft. Gin. transversely. The body of the shaft and 
journals will be 7in. diameter. The crank webs will be 
strengthened by wrought iron — 2in. wide and lin. thick, 
shrunk on. The trailing axle will be of the same material and 
dimensions as the crank axle. The central portion will be left 
unturned. The outside bearings will be 6ft. 6in. apart centre to 
centre. Shoulders will be provided against which the wheel 
bosses will bear when Alt home, the distance between ‘the 
tire flanges inside being 4ft. 5fin. The leading axle will be of the 
same material as the other, 64in. in diameter in the middle, 
increased gradually each way to the wheel boss where it will be 
8}in. diameter. 

Azle boxes.--The axle boxes will be of gun metal, made of 23oz. 
tin to the pound of copper. The keeps will be cast iron. 

The springs will be manufactured by one of the leading makers. 
The ends of the leaves to be spear-headed. The back plates will be 
of Bowling iron, with an eye at each end to take a l}in. pin. The 
back plates will be a half-inch thick 3}in. wide. The steel plates 
will three-eighths of an inch thick. The plates will be 
tempered in oil. A half-inch countersunk-headed pin will pass 
through cach centre clip. The clips will be of hammered scra) 
4in. wide and a half-inch thick. The thrust pins will be of stee’ 
1}in. diameter, recessed one-eighth of an inch into the axle box and 
a quarter of an inch into the clip. The rods will be guided through 
the wood of the outer frames in cast iron boxes, A balance beam 
unites the ends of the springs as shown. The inside springs will be 
3in. wide, in other respects they will be similar to the outer 
springs. The inside’ spring pins will be rectangular, 1jin. 
wide by jin. thick, kept in their places by clips nivetted to the 
inner side of the inner frame. Screw shackles will be fitted to 
these springs to enable the weight to be distributed. The number 
of plates will be as follow:—Leading axle, sixteen steel, one iron; 
driving axle (outside), sixteen steel, one iron; inside, eight steel, 
one iron; trailing axle, sixteen steel, one iron. All the outer 
springs will camber 44in., and the inside springs 3in. 

Compensating beam will be made of two Lowmoor plates half-inch 
thick, having in the centre of each a boss welded on 5in. diameter, 
projecting 1jin., so that when the plates are put together they 
wil! be half an inch apart, and bored out to take a 2in. pin. The 
ends of the plates will be thickened to seven-eighths of an inch 
for a distance of 4in. to make a proper bearing for the spring link 
studs, which will rest in semicircular notches. The end centres 
will stand half an inch higher from the rails than the main centres, 
to bring down the centre of gravity and ensure the stability of the 
beam. The arms will be of equal length. The plates will be 
kept apart ye wooden packing 3in. thick, secured by half-inch 
countersunk bolts, 

Draw springs.—The back-draw spring will be 3ft. 6in. span, 
and 4}in. camber. The clip will be fitted with a boss bored out 
and tapped to take the draw bar, 2in. diameter in the thread and 
2hin. in the body, having an eye bored to take a Ijin. draw pin. 
The links will be 12in. long. e spring will rest on a wrought 
iron plate, 10in. wide and jin. thick, secured by angle irons to the 
inner frames. The spring will ride on two pieces rivetted to the 
upper side of this plate. The front-draw spring will be one of 
a. Cammel and Co.’s 5-ton spiral springs, 24in. stroke. 

Buffer beams.—The buffer beams will be of best English oak 
covered with Staffordshire plates on each side; the front beam 
will be 16in. and the back beam 18in. deep. 

The buffers will be Cammel’s, with a resisting power of 64 tons 
and 4in. stroke; they will be 18in. long over all, placed 5ft. 9in. 
apart, centre to centre, and 3ft. Gin. from centre to rail. 

Regulator.—The regulator box and valve will be of gun metal; 
they will be of the form shown in our engraving. When closed, 
the valve will stand in the lowest position, opening as it rises; the 
bottom of the box will have a flange 64in. diameter, to which the 
copper steam pipe, 3in. diameter inside and fin. thick, will be 
secured by four jin. bolts and nuts. The tube-plate to be bored out 
to 34in. diameter to allow the pipe to pass through. The pipe will 
be made tight in the tube plate by driving a steel turned ferrule 
inside, pipe and ferrule being perfectly flush with the plate. The 
plate will be faced to make a steam-tight surface, against which 
will be bolted the cast iron oreeches pipe, with branches 23in. 
diameter inside, going right and left. The upper flange will be 
Tin. diameter for bolting against the tube plate. The steam pipes 
in the smoke-box to be of copper, jin. thick, and bent round to 
clear the damper leaves, They will be secured to the branches on 
the cylinder by five fin. bolts in each flange. 

Blast-pipe.—The blast-pipe will be of cast iron, bolted to the 
cylinders by eight jin. stud bolts. The metal throughout will be 
jin. thick. A small copper mouthpiece will be fitted in at the 
top, 4gin. in diameter. The orifice will stand lin. above the top 
row of tubes, 

Blower.—A blower, made of lin. copper piping, will be fitted to 
and rest round the top part of the blast-pipe. It will be of the 
ordinary description, 

Sand-boxes will be fitted as shown. The flow of the sand will 
be regulated by disc valves at the bottom, worked from the foot- 

late. 

. Safety valves will be Ramsbottom’s patent, held down by a 
volute spring. Two springs will be supplied, one for 200 Ib. 
pressure, the other for 180 1b. pressure, either of which may be 
used as desired. 

Fire-door will be of the sliding construction, of Staffordshire 
plates, working in grooves top and bottom. 

Lagging will be of pine, grooved and tongued, kept lin. clear of 
the boiler by wood strips, and covered by sheet iron. 

Fire-bricks in smoke-box.—Inside the smoke-box, over the cylin- 
der, fire-bricks, set in mortar, will be laid to protect the metal 
from corrosion, which would otherwise result from the presence of 
moisture, gases, &c., in the smoke-box. The flanges of the steam 
and blast-pipes will be above the brickwork, so that the joints can 
be made at any time. 

Cab.—A cab will be fitted over the foot-plate, the construction 
of which will be readily ee peer from our engravings with- 
out much description. It will stand 7ft. 6in. above the foot-plate. 
It will be made of three-sixteenths of an inch iron plates, united 
to polished stanchions, and will have two circular windows in 
front and two at the sides, glazed with plate glass, jin. thick, set 
in polished brass frames, so arranged that they can be opened by 
sliding vertically. 

Painting.—The engines will be painted with best metallic oxide 
or minium paint—three coats, before being lagged. When the 
lagging is on, the engine will be finished with Brunswick green ; 
the bands being black, picked out with a narrow white stripe. 
The cab will also be painted green, and the outer frames brown. 

Tender.—The tender will be carried on six wheels, and will be 
entirely of wrought iron, except the side frames, which will be 





made up with wood exactly as those of the engine. The horn 
blocks, stays, &c., will be so similar to those already described that 
they require no further mention. The inside frames will be of lin. 
plates. The distances apart from centre to centre will be the same 
as in the engine. 

Wheels.—The wheels will be 4ft. in diameter, and similar in 
every to the leading wheels of the engine, so as to be inter- 
changeable. 


Azle-boxes. —The axle-boxes will be of cast iron, with brass 
steps. In every other respect they will resemble those of the 


ings. — The springs will have Lowmoor back plates, jin. 
thick by 3jin. wide, and twelve steel plates gin. thick. They are 
similar in other respects to those of the engine. 

Tank.—The tank plates will be of B B Staffordshire iron. 
The sides jin. thick. The top plate ;, and the bottom plate 
jin. thick, rivetted with in, snap-head rivets and 2in. angle iron 
throughout, the oe side to be flanged over with a Gin. radius, 
The top plate will have an inclination forward of one inch to draw 
off water. The depth of the tank will be 4ft. 3in. at the back 
and 4ft. 2in. at the front, and 10ft. 9in. from the back end, the 
plates will be inclined downwards as shown, the total length inside 
being 15ft. 6in. The tank will be carried below the top of the 
side frames, so as to form a well 13ft. long, 4ft. wide, and lft. 7in. 
deep inside. This part will descend between the frames to which 
and to the buffer beams the tank will be secured by angle iron. 
To the upper part of the tank a 2in. angle iron 12ft. Gin. long will 
be rivetted at each side, and bars of iron 4in. by jin. placed diagionally 
from side to side will brace the tank’s sides together. The ends of 
the upper tank and the lower or well tank will also be stayed by 
gusset and angle stays. 

Partition plate.—A partition plate gin. thick and 3ft. Gin. high 
will separate the coal space from the foot-plate. 

Draw spring.—Will be similar to that already described. 

Feed valves.—The two feed valves will be of brass, fitted to 
the bottom plate of the lower tanks. They will be situated 2ft. 
from the front end of the tender, and will be 3ft. apart. The 
seating and flange are in one. The flange is 7in. in diameter and 
jin. thick. The valves are of brass, with central stalks fitting in 
guides and lugs on top, taking the jaws on the ends of the rods, 
The flanges are secured, each with four gin. bolts and nuts to the 
tank plate. The cast iron ome to the canvas coupling hose 
will be — diameter. Thevalves will be raised by bell-crank levers 
= rom the foot-plate, somewhat like miniature reversing 

evers. 

Brake.—The brake will be fitted at each side of the tender. It 
will be of the ordinary construction, and calls for no particular 
description. The brake screw will be 2in. diameter and din. pitch 
square threaded. The nut will be of hammered steel, 34in. dia- 
meter and 4in. long. The brake blocks will be lft. 6in. long 
and 4in. thick. 

In the foregoing description we have aimed at giving our readers 
an accurate idea of the dimensions of these splendid engines, rather 
than at seus a voluminous and well-written specification, 
There is little more toadd. It may be worth while to point out, that, 
in adopting 18in. cylinders, Mr. Rumble has selected the largest 
diameter which it is possible to use in inside engines without re- 
sorting to inclined valve faces, which are more or less objec- 
tionable. We believe our readers will agree with us that the de- 
sign of these engines leaves little or nothing to be desired. 
They are not intended to run round sharp curves, or to work on 
any but first-class track, and there can be no doubt that, under 
such conditions, they will be found capable of working the very 
heaviest express traffic with certainty and economy. To add that 
the design is highly’creditable to Mr. Rumble’s skill as an engi- 
neer is apparently superfluous. 








OzonE.—Dr. Daubeney has recently been making some experi- 
ments at Torquay on the presence of ozone in the atmosphere. 
He used the test for the presence of this gas ordinarily employed 
by meteorologists, namely, slips of paper soaked in a solution of 
iodide of — and starch. He soon found that no reliance 
could be placed upon the indications given by the papers, because 
— are coloured by light as well as by ozone, so to be of value in 
such researches must be enclosed in blackened tubes, open at each 
end to allow the passage of the air. The result of a long series of 
observations at Torquay was that the air is most charged with 
ozone when the wind blows in from the sea. To decide the dis- 
puted point whether plants give off ozone, to arrest the noxious 
effects of putrescent or decaying animal remains upon the face of 
the earth, he covered several plants with glass bell jars, and tested 
the air in the jars at intervals for ozone. ‘To supply the 
plant with plenty of fresh air from ozone the air was passed 
through a solution of iodide of potassium and starch, from which 
it was made to enter the bell glass, completely freed from the 
oxidising agent. Afteran exposure of several hours, Dr. Daubeney 
found that his test papers always denoted the presence of ozone, 
which appeared to be given off at a different rate by different 
plants. Upon giving the results of his experiments to the Chemical 
Society a few days ago the question was raised whether the alleged 
ozone in the air in the jar might not have consisted of some gaseous 
hydrocarbons given off by the plant, holding oxygen in loose com- 
bination, since such combinations act upon Schénbein’s test 
— In short, although there is every probability of ozone 

ing present in the atmosphere, it is exceedingly difficult to de- 
monstrate the fact. 

THE NaTIONAL STANDARDS OF LENGTH.—Last week, at the 
usual weekly meeting of the Royal Society, Mr. W. Bowman, F.R.S., 
vice-president, occupied the chair. An abstract was read of the 
results of a comparison of the national standards of length of 
England, France, Belgium, Prussia, India, and Australia, made at 
the Ordnance Survey Office, at Southampton, under the direction 
of Captain A. R. Clarke, R.E., F.R.S., and Colonel Sir Henry 
James, R.E., F.R.S., the director of the Ordnance Survey. The 
paper set forth that the principal triangulation of the United 
Kingdom was finished in 1851, and the triangulations of the other 
leading European nations were so far advanced in 1860, that if 
connected there would have been a continuous measurement from 
the island of Valentia; at the south-west extremity of Ireland, to 
the town of Orsk, on the river Ural, in Russia. At that date it 
therefore became possible, by the union of the national trigono- 
metrical surveys, to ascertain the measured distance between 
these two places, or in other words, the length of an arc of parallel 
of about 75 degrees, in latitude 52 degrees, and to determine by 
the assistance of the electric telegraph the exact difference in 
longitude between the extremities of this arc, and thus severely 
test the accuracy of the measurements of the surveyors of all the 
principal governments in Europe. The Russian government, 
therefore, in 1860, at the instance of M. Otto Struve, the Im- 
perial Astronomer of Russia, invited the co-operation of Prussia, 
England, France, and Belgium in the work, an invitation which 
all of them immediately accepted. It is obvious that without a 
knowledge of the exact relative lengths of the standards of 
measurement used in different countries, the length of the are of 
parallel chosen as the test cannot be expressed in the terms of 
any one of the standards. As the Ordnance Survey Office at 
Southampton is provided with the necessary delicate apparatus for 
the comparison of different measures at all ordinary temperatures, 
a comparison has been made there of the Russian double toise, the 
Prussian toise, the Belgian toise, the French metre, the English 
yard, the platinum metre of the Royal Society, the Ordnance 
Survey 10ft. standard bar, also the Indian, Australian, and Cape of 
Good Hope 10ft. standard bars. The governments of Austria, 
Spain, and the United States, have promised to send in their 
standards of measurement, but have not yetdone so. Before the 
extension of the electric telegraph, or at any earlier period in the 
history of the world, a work like that now in progress would have 
been impossible, although the exact determination of the figure and 
dimensions of the surface of the earth has been the great aim of 
astronomers for upwards of two thousand years. 
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RAILWAY MATTERS, 


THE East Indian Railway Company are now paying more than 
the guaranteed interest. 

Tue 507 miles of the Atlantic and Great Western line are being 
worked at a decreasing profit. 

THE Glasgow Mail says a union between the Caledonian and 
Highland Railway Companies is spoken of. 

As much as 56s. per ton had been paid by the Bombay, Baroda, 
and Central India Company for coals. 

A SCANDALOUS canard respecting Mr. Watkin rapidly sent down 
the South Eastern shares 2 per cent., but they as rapidly recovered. 

A MOVEMENT has been going on in Carlisle to get a director ap- 

inted on the North British Board who resides in the Carlisle 

istrict. 

THE Imperial Mexico Company report that, owing to the dis- 
turhed state of the country, little progress has been made with 
their line. 

Tue half-yearly meeting of the Railway Benevolent Institution 
has just been held, when the society was re as in a most 
successful condition. 


TuE bill prepared by the directors of the London, Chatham, and 
Dover Company for raising the required £1,500,000 was deposited 
on Tuesday evening. . 

THE Bombay, Baroda, and Central India Company report grea 
loss of traffic owing to the want of a bridge over the Deesa, and of 
roads converging on the railway. 

THE total capital of the Great Eastern Company expended to 
the 30th of June last was £23,801,140, including debentures and 
debenture stock to the amount of £5,477,588. 

THE stoppage of the works of Bombay of the Reclamation Com- 
pany have caused a serious delay to the extension and completion 
of the railway to Colaba, and the terminal station there. 

THE son of a farm bailiff at King’s Lynn, a youth of eighteen, 
has been remanded by the magistrates on a charge of placing a 
sleeper across the Great Eastern Railway on Friday last. 

Stamps worth £8,000, nearly the whole of those taken from the 
Manchester stamp office, have been discovered at the left-luggage 
offices of the Euston-square and Paddington railway stations, 

Damaces to the extent of £120 have been awarded by the Court 
of Queen’s Bench against the South-Eastern Company, for injuries 
sustained through a pocket of hops falling from the defendant’s 
wagon upon the plaintiff. 

A Goons train entering the siding at Jockey-lane, Warrington, 
was run into. and a good deal of property destroyed. Had Messrs. 
Saxby and Farmer's signals been used then such a catastrophe 
would have been avoided. 

Tue Great Western express train from London to Liverpool on 
Saturday night left the rails at Rednel, thirteen miles from 
Chester, smashing the van and damaging the carriages. A goods 
train completed the wreck by dashing through the disabled car- 
riages. 

THE panic and monetary pressure at Bombay have prevented 
the cxtebtichanent of a native company there for constructing an 
extension of the company’s railway from Ahmedabad, seventy 
miles in length, which would, if constructed, be a feeder to the 
company’s railway. 

OPERATIONS on the several lines of the Pacific railroad have been 
prosecuted with unexampled vigour and success. Should no un- 
forseen causes of delay occur, it is confidently anticipated that this 
great thoroughfare will be completed before the expiration of the 
period designed by Congress. 

As a Metropolitan train was passing through Old Smithfield, on 
Wednesday afternoon, an immense iron m, suspended over the 
buildings of the new dead meat market, fell upon the rear portion 
of the train, smashing the carriages, killing two people, and se- 
verely wounding several others. 

THE traffic of the South Eastern Company shows an increase of 
£1,076 ; that of the Great Western of Canada a decrease of £4,155. 
The latter unfavourable feature is stated to be owing to the bad 

sition of trade; and the we low rates charged by the Grand 
Trunk of Canada Company had a discouraging effect upon the 
shures, 

THE works in connection with the proposed Waterloo and White- 
hall Railway, which was to have been worked on the pneumatic 

rinciple, are at a standstill for lack of capital. The tunnel has 

Gan partiaily laid; and rather than that the shareholders’ money 

should be entirely lost, it is proposed that the subway should be 
pleted and opened as a foot thoroughfare at a small toll. 

Tue Salisbury and Dorset Junction, an important link in the 
South-Western system, was opened on Wednesday, for the public 
traffic. This railway shortens the distance considerably between 
London and Dorchester and Weymouth, and forms a direct com- 
munication between Salisbury and Wimborne, Ringwood, Poole, 
Bonrnemouth, Dorchester, and Weymouth, by which a saving of 
thirty-five miles in distance will be made over the present route. 

THE length of the Channel Railway tunnel would be twenty- 
eight miles, of which twenty-two miles would be under water and 
six miles under land. From the soundings taken by the Channel 
Telegraph Companies, it appears that the greatest depth of water 
in the Channel between Dover and Boulogne is 140ft., the average 
being 60ft. The strata composing the bed of the Channel are 
oolite and lias, rocks that are neither hard nor soft, and, therefore, 
favourable for mining. 

l'HE new directors of the North British Company state in their 
report that they have been unremitting in their endeavours to 
devise a scheme that will place the affairs of the company on a 
sound and satisfactory basis, and that if the measures they suggest 
should be adopted, and the shareholders as a body lend their 
cordial co-operation, the directors have every confidence that the 
difficulties which now beset the company will be eventually 
overcome. 

ASTATEMENT of the directors of the North British Company, 
signed by Mr. John Beaumont, the chairman, has just been issued 
to the shareholders in accordance with the recommendation of the 
committee of investigation. On the 30th July the liabilities of 
the company are stated to have been £1,875,625 19s. 1ld., tho 
greater part of which is now exigible against the company. To 
meet this the directors propose, under Parliamentary sanction, to 
issue special preference stock, not exceeding 54 per cent. per 
annum, and they express the unanimous opinion that nothing but 
this will save the company. 

TuE Buffalo and Lake Huron line is 161} miles in length, the 
Grand Trunk 1,131} miles, and the Champlain 84 miles, making the 
total of the grand tunnel united system 1,377 miles; thus the Buffalo 
mileage is one-eighth of the united Grand Trunk and Buffaloand Lake 
Huron mileage. The distance between Detroit and Buffalo by the 
Buffalo and Lake Huron line is 259 wiles, as against the dist 
from Detroit to the suspension pridge of the Great Western of 
229 miles ; thus practi the Buffalo gives as good a through 
route for east and west through traffic as the Great Western of 
Canada. 

On Friday anaccident oécurred on the Great Western Railway at 
Reading which jeopardised the lives ot the passengers by the 11.50 
mail train from Swindon. Some trucks were being shunted near the 
Reading station when one of them broke away, and ran down the 
line some distance. Every effort was made to stop the truck, but 
this could not be done until the train from Swindon approached. 
The result was a collision, and the engine was thrown off the 
metals, and became deeply embedded in the earth. The passengers 
were much shaken and alarmed, but fortunately none were 
serriously hurt. The engine was considerably damaged, and a 

number of men were occupied several hours in clearing the line. 

















NOTES AND MEMORANDA. 

Te velocity of the sun has been estimated at 422,000 miles 
per day. 

THE application of the steam jet-can be traced back to the time 
of the Romans. 

THE population of Paris, according to the census of the present 
year, is 2,150,916. 

Forty to fifty thousand pounds of horse meat are consumed in 
Paris every week. 

THE mean resistance of glass to a crushing force is equivalent 
to 13°460 tons per square inch. ai 
THE best substances for preserving old inti is ‘wa 

to be a solution of neutral Laeger F viochad oc benifit 

THE earth’s rotation carries bodies at the equator from west to 
to east at the rate of about seventeen per minute, , 

THE railway between Calcutta and Bombay is about one thousand 
miles long, and is traversed by trains in about four days, 

Coat has been discovered in Aughton, a parish adjoining the 
township of Ormskirk, and about ten miles from Liverpool. 

Tue three principal railways brought into the city of New York 
ed the last ten months past upwards of 17,000,000 quarts of 
mi 

In France, a steam carriage for towing boats and barges in rivers 
and on canals has been invented. It is said to be as easily con- 
trolled as a horse. 

TAKING flint glass as the standard the following figures show 
the comparative values of each kind of glass :—Flint glass, 1°000; 
green glass, 1°152; crown glass, 1°124. 

THE apron worn by the Grand Master at the recent celebration 
by the Freemasons at Baltimore was embroidered for General 
Washington by the ladies of Lafayette’s family. 

THE Selma (Ala.) Messenger states that a comet of considerable 
brilliancy was observed on one night of the 10th inst., in the north- 
west, at an elevation of about 30 deg. above the horizon. 

THE great desert of Sahara is in process of transformation into a 
garden. Every day new oases are uced by the multiplication 
of artesian wells, which supply vast quantities of water. 

TueE library of Ludovico Manini, the last Doge of Venice, will 
be brought to the hammer at Leipsie in ood py acuig re waea| 
next. It contains 2,358 works, many of them of great 
interest. 


Since the process of photographing upon silk and linen has been 


rfected in France, many persons have their upon their 
inen instead of their names or initials. Wa itis said, does 
not injure the portraits. vaby Aha 

TakineG the mileage of the passenger trains..of the United 


Kingdom for 1866 at 71,000,000, it is calonlated thet the 
average extent to which a passenger train travels before a pas- 
senger gets killed is somewhere about 3,227,272 miles. 

Ir into pure vinegar starch is introduced, then the adding of a 
minute portion of iodine will change its colour to a blue tint ; but 
if sulphuric acid is present, no such reaction will take place, for 
the resultant of starch in its presence is glucose, a substance not 
affected by iodine. 

Some fresh Celtic remains have been recently discovered on 
Dartmoor. The foundations of an igi i of some fifty 
dwellings have been , and of stone have been 
found having depressions on their surfaces evidently intended for 
making castings in metal. 

ANOTHER diamond has been found in Australia, in the district 
of Beechworth. It was discovered in a claim at Sebastopol Creek, 
at a depth of 250ft., amidst small blue and white topazes, hya- 
cinths, zircons, tourmaline, and tin sand. Its weight in the 
diamond scales exceeded a carat and one-eighth, 

The number of chignons exported from France to England 
during the past year was 11,954, in addition to which there was 
exported a sufficient quantity of hair for 7,000 chignons, to be made 
up in England. The total value of the exports of hair and chig- 
nons from France during 1865 amounted to 1,206,605f., or upwards 
of £45,000 sterling. England took the largest quantity, and the 
United States figure next on the list. 

In the year 1865, Belgium had 365 inhabitants to the square 
mile, England and Wales had 367, and France 176. Ifthe United 
States were as densely populated as France, the population would 
amount to 528,000.000; as England and Wales, 924,000,000; and 
according to the Belgium age | of population, the United States 
would contain 1,195,000,000 inhabitants, being 110,086,000 more 
than the entire population of the world in 1866. 

M. Povcuert recently tried sone interesting experiments on the 
vitality of the seed of a sort of South American clover, which is 
found amongst the uncleaned wool exported from Brazil. After 
boiling the seeds for four hours he then planted them in flower- 
puts, and in the course of time several plants sprung up. So far 
as experiments have at present been conducted it would appear 
that these seeds are the only ones which possess such extraordi- 
nary vitality. . a 
‘ THE eo of time between we and New York is ad 

ours, fifty-five minutes, eighteen ninety- 
seconds. The difference of time above stated was 
three chronometric voyages between London and Cambridge, 
Massachusetts, and the difference between Cambridge and New 
York was as-ertained by telegraph. In this latitude the diffe- 
rence of time for longitude is one second per 1,000 feet. 

THE great suspension bridge across the Ohio River at 
Cincinnati is a triumph of engineering skill. The bridge runs 
from Front-street, Cincinnati, to Second-street, Covington. Its 
total length is 2,252ft.; length of main span, 1,057ft.; height 
of towers, 200ft.; height of bridge above low water, 100ft.; width 
of bridge, 36ft.; diameter of cables, 12}in.; total amount of 
wire, 1,000,000 lb.; number of strands in each cable, 7; number 
of wires in each strand, 740; total amount of masonry, 90,000 
perches; total number of feet of lumber used, 500,000; total cost 
of bridge, 1,750,000 dollars. ° 

A cuRIoUS diversity continues to characterise the travelling 

ropensities of the several ts of the kingdom. Taking a 
eaared passengers of each of the three great territorial divisions, 
there is no marked variation in the first-class list, but England 
appears at the bottom. In the second-class list we may reckon 
30 Englishmen, 11 Scotchmen, and nearly 30 Irishmen; while of 
third-class we have 59 Englishmen, 76 Scotchmen, and 57 Irish- 
men. Thus the third-class fare seems to have special attractions 
for the Scotchman, who, on the other hand, pays singularly small 
regard to the second class, which he patronises to a less extent 
than he does the first class. . 

THE total number of vessels in the United States navy at this 
time is 278, armed with 2,351 guns. Of these there are in com- 
mission and on active duty 115 vessels, carrying 1,029 guns. The 
following general exhibit gives in detail a statement of the cha- 
racter and condition of the naval forces:— 






Number. Guns, 
Vessels in squadron Service ..cccceccccccssceecess 69 ae 694 
Vessels in special Service ....cceceesccscesvecenss D ws 83 
Vessels on service at home stations, including receiv- 
ing ships, Naval Academy, Navy-yard duty, &.. 37 .. 252 
Total number of vessels in commission ........ 115 .. 1,029 
Tron-clad vessels laid up * ....+.. soe 54 oe M47 
Iron-clad vessels not completed . ° 7 os 40 


Steam vessels not completed ....- coe 19 oo 
Sailing vessels not completed (old line-of-battle ships) 2 o oe 
Wooden vessels laid up, repairing, fitting for sea, and 


for sale ....++++ Covvesccccccccccccccoscccccsce SL oo 749 
Total number of vessels and guns.....sse0ese0+ 278 «+ 2,351 
The total number of seamenin the nava and coast survey service is about 


13,600 men. 





MISCELLANEA. 
THERE is a cry of want of employment in Victoria. 
MECHANICAL puddling seems to be making little progress now. 
Apvices from Koningsberg state that that port is closed by an 
accumulation of ice. 
abandonment of storm warnings by the Board of Trade has 
: i e regret, 
& growing feeling in the iron trade that a general re- 
wages must take place. 
: bodies have been recovered from the Hanley mine, 
))'subscribed for the sufferers. 
ATION waited on the Metropolitan Board of Works on 
ive to the draining of Hornsey. 
a that 400,000 Ceaneet rifles will be at the dis- 
posalof the French Government by the 15th May. 
& RUMOUR is current that the Enfield rifles converted on the 
Suider plan arecausing disappointment to the War. office. 
BP ica at least one serious objection to the driving of heavy 
by a band. The band is costly, and wears rapidly. 
ForgIGN wrought iron beams are sold in Hull to fill the gap 
pe dn; the supply by the late strike in the northern iron fie 









r will be made on a large scale to improve ao aay of 
Adelaide, The Government propose to borrow £100,000 for this 
P' 

Tue shareholders of the Metropolitan Railway Warehousing Com- 
pi fob proposing to wind up, or put an end to the company in 
way. 


80 
; Times mentions the completion of a dry docle at 
m, where vessels of the largest size can be repaired as effec- 

all an in Calcutta. 

THE ironworkers of Northumberland and Durham, after being 
on simike nineteen weeks, had to go in at a reduction of 10 per 
cent, In their wages. 

THE Liverpool Dock Board are going to Parliament for powers 
to authorise them to spend £1,000,000 in dock and warehouse ex- 
tension at the north end of the town. 

It cannot fail to be encouraging to those interested in the 

ment of the Italian gold mines to find that the returns 
continue to gradually increase. 

Tue Government inquiry has shown that the Lea is polluted to 
a large extent by the se of the places with which it is 
connected flowing into it and its tributaries. 

Bunyett and Co. (Limited) have improved their lifts by the ad- 
dition of the tg ew commonly used in safety cages, so that 
accidents through broken ropes are prevented. 

In June some Indian tel hic messages were transmit 
vid Alexandria, the average ‘time of which was 2 days 20 boat 
but this course has not since been available, 

TaeRe has been an increase of 500 miles in the length of the 
railways of the United Kingdom since the first of the year, the 
total extent of single and double lines being 13,289 miles. 

THe Waterwitch was again tried on Monday, and averaged nine 
knots, despite tne priming of her boilers. On two occasions she 
wes stopped in t her by the revergal of the jets., 

During the r ending September 30th, 1866, 8,716 patents 
for useful inventiday aiid designs were issued in the United States, 
and at that date the balance in the Treasury to the credit of the 
patent fund was 228,297 dols. 

It is again repeated that there is no truth in thg report that the 
Government have decided on bringing in a bill to transfer the tele- 

hs to the Post Office. The various companies haye received 
no intimation whatever on the subject. 

THE arbitrators appointed to fix the t of comp tion to 
be paid to the sufferers by the great flood in the Fens, in June, 
1862, will commence their sitti in the first week of January, 
The litigation on the subject has lasted, it will be seen, nearly five 
years, 

THE master builders of Birmingham have given notice that the 
will not, after the Ist of May next, recognise any of the trade 
customs the men have so determinedly imposed, but will manage 
their own business in theirown way. A fierce struggle, therefore, 
impends. 

THE 7imes, in its City article, says it is believed that nothing 
further has been done in regard to the false report about Mr. 
Watkin, M.P., as it has been found impossible to fix any indi- 
vidual with having maliciously propagated it, although the Stock 
Exchange Committee have taken great pains in the matter, 

THE Erne by railway in the United Kingdom have in- 
creased by more than twenty-two millions and a half, the total 
amounting to 251,862,715, added to which are 97,147 periodical 
tickets, the latter itself an increase of 20,648. In the transit of 
carriages, horses, dogs, and cattle we find a dimiaution, while the 
number of sheep and pigs continues to be augmented, 











THIRTY-TON. DOUBLE-ACTION TRAVELLING 
CRANES. 


Tue thirty-ton travelling cranes, of which we give an illustra. 
tion, have been constructed by Messrs. Eustons, Amos, anil 
Anderson, fur the Eastern Railway Company, under John 
Hawkshaw, Esq., C.E. 

These cranes are to be used in sinking the piers of a bridge over 
the Goraie river, an affluent of the Ganges, a task which, owing 
to the depth of water, the rapidity of the current, the liability to 
devastating floods, and the nature of the ground, is fraught with 
difficulties that will tax all the resources of the eminent engineer 
who is directing the works. 

We hope at no distant date to present our readers with a com- 

lete account of the ingenious and costly machinery that has 
aa devised for sinking the cylinders compedng the piers, but 
for the ent we must be content with stating that they are to 
be constructed off a pair of iron pontoons moored in the stream, 
with a space of 17ft. between them, and that the two cranes we 
are about to describe travel along the decks of either jontoon 
bridging, and so command the entire space between them. 

The main dimensions are as follow:— Span from centre to centre 
of pillars, 37ft.; clear head room over rails, 25ft.; wheel base, 19ft. 
The framework is composed entirely of wrought iron, and arranged 
with the view of giving ample strength with sufficient pliability 


to meet the.cases of ual trim of pontoons and the pitching 
in ro’ weather. crane runs upon four of double 
cast iron wheels, 2ft.. 6in. diameter, working in pairs in 

em and the 


cast iron frames rocking upon pins passing through 
bottom horizontal framings. By this arrangement the weight is 
evenly divided upon the eight wheels, and will continue so to be 
with very unequal wear. 

One pair wheels on each side is actuated by traversing 
winches, the frames of which are cast in one with the rocking 
carriages and therefore partake of all their motions and permit 
the spur wheels to maintain their relative positions, the 
other two pairs of wheels are provided with brake blocks which 
are jammed between the pairs of wheels by a screw and capstan 
nut, when it is desired to secure the crane, a precaution which 
will be very eg fy the terrible gales which so frequently 
sweep over India, hoisting arrangements conaist of two sets 
of fii ton gearing secured to the pi on each side. The 
chain a groove are ljin. diameter to the 
centre of the 1jin. chain winding round it, and Aft. 6jin. long, 
they are keyed on 5}in. shafts actuated by wheels Aft. &)in. dia. 
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THIRTY-TON DOUBLE-ACTION TRAVELLING CRANES. 


MESSRS, EASTONS, AMOS, AND ANDERSON, ENGINEERS, ERITH IRONWORKS. 





meter, 2}in. pitch, 6in. face, gearing into pinions of twelve teeth, 
keyed on 4in. shafts actuated by wheels 5ft. 6}2in. diamete ’, | jin. 
pitch, 4in. face, gearing into pinions keyed on 24in. shafting 

The double and single purchase is obtained by slid:ng the handle 
shaft over, so that the two pinions keyed on to it engage either 
with the first or second motion wheels, and in addition a Gin. 
rope barrel, 1ft. 10in. long, is keyed on the handle shaft, and is to 
be used in raising and lowering light materials through the 
instrumentality of ordinary blocks and falls hung upon the beams, 
the webs of which are perforated with holes for the purpose of 
slinging supplementary tackle. The pedestals carrying the gearing 
are bolted to the angle-iron flanges of the piers, and further 
secured by cleats rivetted on. An original and ingenious substi- 
stitute has been devised for the brake. It was feared that in 
dealing with such immense weights, the cranes being manned by 
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natives by no means remarkable for pluck, that all risk of the 
load going by the run should be avoided, and with this view the 
makers devised a combination of ratchet and worm wheel. Four 
plates are hinged between discs forged on the second motion 
shaft; these engage intoan internal ratchet cast on a worm wheel, 
which in its turn is held by a screw of three threads. It is 
evident that the pawls, which are pletel losed, never can 
be out of gear through carelessness or malice, as they are inacces- 
sible, and at the same time the lowering is performed with cer- 
tainty and safety by merely turning the worm shaft. 

The chains from the barrels pass over 24in. pulleys at the ends 
of the main beams, thence over similar pulleys in the cross tra- 
versing carriage, thence over 24in. pulleys in the massive falling 
blocks, thence again over pulleys in the transverse carriages, and 
their ends are finally anchored at the opposite ends of the beams 
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to the same orackets which carry the first pair of rollers. There 
being two sets of chains on the same level, each has to be placed 
half its own width out of centre. E 

The cross traversing carriages are moved by pitched chains 
worked by spiked wheels actuated by chain pulleys and endless 
chains from below. Outside the lower horizontal beams, and 2ft. 
4in. from the ground, are fixed platforms, on which the men 
working the cranes stand, and from which every movement can be 
performed. 

The illustration, which is taken from a photograph, also repre- 
sents a portion of one of the wrought and cast iron cylinders form- 
ing the piers of the bridge. The cranes have had the best possible 
test in being used for a considerable time in erecting portions of 
the bridge, and we are glad to be able to bear testimony to their 
strength and efficiency. 











HEAD, ASHBY, AND CO’S ARMOUR PLATE BOLT. | 


A WEEK or two ago we had the 
pleasure of laying before our read- 
ers @ description of Mr. Clark- 
son’s washer, as recently tried at 
Shoeburyness; we are now able 
to illustrate Messrs. Head, Ashby 
and Co.’s wire bolt, which was 
tried at the same time. The ac- 
companying engraving will ren- 
der little explanation as regards 
its construction necessary. Suffice it to say, the bolt is construc- 
ted of a length of stout wire cable, welded at each end for a por- 
tion of its length ; one end is tapped to hold the nuts, and the 
other is shaped into a head which is countersunk in the plate. A 
number of these bolts were tried some time ago at Portsmouth, 
and we have seen one which was struck by a shot fairly on the 
head without breaking. It was found, however, that they were 
not water-tight. To remedy this defect a greater proportion is 
welded up so as to fit the holes, but we are unable to state posi- 
tively how far this has succeeded. We have before us while we 
write detailed notes of the results of each shot fired at the target 
fitted with these, the Clarkson and the Paliser bolts, from which we 
find that instances have occucred of shot striking within in. of 
the bolt without in any way affecting it. In one case the shot 
= through the target close to a bolt, forcing in the iron 

acking, except in the immediate vicinity of the bolt, where it 
was firmly held. 





NEUMEYER’S GUNPOWDER. 


Own Saturday last experiments were conducted in the grounds of 
the Crystal Palace to prove that this powder, the production of Mr. 
G. A. Neumeyer, is distinguished by the following six special charac- 
teristics, viz.:—-1. Safety from explosion as long as in contact with 
the atmosphere, which renders it fit for fabrication, storage, and 
conveyance; 2, much less smoke; 3, leaving less residium; 4, 
giving much less recoil; 5, its strength will not be diminished by 
wet, ora damp atmosphere: on being re-dried, will contain the 
same destructive powers; 6, in commercial value, it is much cheaper 
than any other powder. The miserable condition of the grounds, 
after so much rain, both marred the experiments and rendered it 
very difficult and uncomfortable to observe what really was done. 
The non-explosiveness of the powder when not closely confined, 
was fully demonstrated by the firing of 301b. of it in a small brick 
and slated construction erected for the occasion. Much heat was, 
of course, evolved, but no explosion whatever occurred. The 
smoke sent off was by no means of the dense character of ordinary 
powder smoke. ‘this part of the experiments was eminently suc- 
cessful, | Ansattempt to show the blasting qualities of the powder 
failed, but fromthe want of better arrangements, and not from 
any apparent fault in the powder itself. The powder behaved well 








in the rifle, making apparently good shooting with little smoke, 
and no recoil. Of the penetrative force of the powder we had no 
means of judging, and did not see any proof for or against its 
leaving less residuum than ordinary powders. 


FOGG’S MERCURIAL PRESSURE GAUGE. 

It is well known to hydraulic engineers that a trustworthy gauge 
for the very high pressures of water in the hydraulic press is a desi- 
deratum. The use for this purpose of a piston kept down by a spiral 
spring, and therefore having more or less play, is also subject to 
the obvious objections attending the use in this way of a piston. 
The pressure gauge we now illustrate meets these disadvantages in 
a very ingenious and scientific manner. It was used by Mr. J. 
Hick, C.E., of Bolton, in the course of the elaborate series of 
experiments on the friction of the leather collars of hydraulic 
presses* that we recorded at length some months ago. These 
experiments have attracted much attention on the Continent. 
We have been requested from thence to describe Fogg’s pressure 
gauge, which ye on did not think it necessary to do, although 
certainly its construction is much less known than it deserves to be. 

It will be seen that, although able to register, within a very 
small compass, such enormous pressures, yet that a column of 
mercury is used, both to obtain the counter-pressure and the in- 
dications against the scale. Between the water or steam, the pres- 
sure of which is to be measured, and the mercurial column, is inter- 

a piston A, fitting easily in « cylinder B, and with one end sur- 
‘ace much larger in area than the other. The pressure to be mea- 
sured acts on the smaller end, the larger one acting on the mercury, 
and the two ends of the double plug are kept from contact with | 
either the mercury, the steam, or water, by means of an elastic | 
diaphragm of india-rubber. The chamber for the mercury consists | 
of an iron ring C, fitted into the upper part of the brass cylinder. | 
The glass tube is fixed to this iron ring with a nut and india- | 
rubber packing, and the gauge is connected, by ashort brass pipe H | 
to the pipe leading from the boiler. Not merely steam and hy- 
draulic gauges, but also vacuum gauges, and steam and vacuum 
gauges combined, are made by Mr. Fogg on this principle. Our 
engraving well represents the form of one for a medium pressure. 





* See THE ENGINEER of June Ist, 1866, p. 393, 394. 





fact, constructed in this form. 


It is obvious that, as for very high pressures, a considerable dif- 
ference must exist between the areas of the two ends of the plug, 
the piston is best sct on a different stand to that of the tube 
with the mercury. The pressure-gauge used by Mr. Hick was, in 
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It will evidently be difficult for 
this gauge to compete with the different compendious metallic 
gauges now in use, but as a hydraulic press gauge, we do not at 
present know that a better one is in existence, 
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THE NEW TIDAL BASIN, GLASGOW, 


Taat portion of the Clyde running through the commercial 
metropolis of Scotland, within the memory of many still living, 
was scarcely deep enough to float a vessel of forty tons burthen 
—a fact which can scarcely be realised by those acquainted with 
the vast shipping trade now conducted on its waters, and 
the enormous vessels which are launched from the various ship- 
building yards into the once insignificant stream. Up.to the 
present time er has been without any dock accommodation 
or tidal basin, and although the wharfing is extended on either 
side of the river for a great distance it is inadequate to the de- 
mands upon it. A tidal basin is now in the course of construc- 
tion, engravings of which we have produced in another page. 
This basin will be completed in the course of a few months, but 
itis not considered sufficiently commodious to meet all the-de- 
mands, and therefore the commencement of another basin is 
contemplated soon after the completion of this one. The plans 
were prepared at the engineer’s office of the Clyde Navigation 
Trustees, and the contract duly taken by Mr. Manwell, who has 
very successfully carried out a new system of pile-driving in con- 
structing the basin, whereby great economy over the ordi 
method has been effected. Long main and guide piles are first 
driven at regular intervals, leaving a space between them to re- 
ceive three, four, or five sheeting piles forming a bay ; the whole 
of the piles forming this bay are simultaneously driven between 
the guide piles, being braced together with hoops, dowels, and 
dogs, and provided with a knife-edge cast iron shoe common to 
the whole. It will be readily seen that in driving the bay the 
soil is displaced only in front and behind, instead of on all four 
sides, as with a single pile, which renders the next pile more 
difficult to be driven. The ground has been excavated to a 
sufficient depth for the prosecution of the work, leaving 14ft. to 
be removed by dredging machines after the contractor has done 
with it. It is estimated that the soil can be dredged and re- 
moved to a distance of about twenty-two miles for about 7d. per 
cubic yard. In Fig. 1, page 489, is represented a plan of the 
basin, showing the timber wharfing and the masonry for the re- 
ception of the swing bridge to span the entrance. The bridge 
will be of a some vhat peculiar construction, arising from the fact 
of its crossing the opening obliquely, thereby requiring a much 
longer girder on the side towards the river, and thus affecting 
the disposition of the load. The bridge is to be constructed of 
wrought iron lattice girders for the sides, and made to turn on 
rollers and a pivot; the short end of the bridge will have a load 
to balance it, and will also be provided with rollers running on 
an inverted rail. The longest girder of the bridge will be about 
170ft. Hand gear is to be applied for opening and shutting, as 
well as water power, which is to be derived from the town water 
mains—a pressure of from 59 Jb, to 60 lb. to the square inch 
being available. 

In Fig. 2 is shown a section of the piling, and in Fig. 3 a plan 
of the wharting; in Fig. 4 an.elevation, and Fig. 5 a plan of the 
piling. Fig. 6 is a plan of the piling on which the masonry for 
the entrance is constructed ; and Figs. 7, 8, and 9, three sections 
showing the arrangement of the piles, the concrete, and the 
masonry. 

A double row of sheet piles is driven for the side and return 
walls of the entrance. The piles forming the front and back 
rows are each 35ft. long by 1lin. square, driven to a batter of 
jin. to one foot. Gauge piles were first driven, and the bays 
thus formed filled up with sheet piles braced together with elm 
dowels and iron dogs, each bay being made water-tight and 
keyed with double key piles. Cross rows of close sheet piles were 
then driven, forming compartments of 50ft. each to allow for the 
spooning for the side walls being done. Three rows of bearing 
piles, each 34ft. by llin. by 1lin., were then driven, as shown in 
the engraving, as well as additional piles in the bridge pit for carry- 
ing the centre rollers, éach 45ft. long by Llin. by 1lin., and other 
additional bearing piles 20ft. long Qin. by 9in., for carrying the 
masonry of the dwarf wall along the arc described by the bridge. 
A wrought iron wall 6in. wide and 4in. thick extends the 
whole length of the front sheet piling, and is connected to each 
separate pile by a gin. bolt. A timber wall 12in. by 6in. is also 
provided at the baek, extending the whole length and fastened to 
each pile by a jin. bolt. After the completion of the spooning 
the space was filled up with hydraulic concrete, consisting of one 
ton of ground Arden lime and one ton of best Kilbridge cement, 
to one ton of cl-ar sharp river sand and three tons of Whinstone 
metal. This filling in of concrete is carried up to the level of the 
sleepers. The sleepers are each llin. by 54in., and placed at 
every row of bearing piles. The bearing piles are connected by 
three rows of longitudinal sleepers, extending the whole length 
of the side walls and returns; the entire facing of the walls con- 
sists of ashlar, backed with rubble masonry; ashlar dowels 6ft. 
long are placed every 5ft. to connect the masonry with the con- 
crete. ‘he coping of the walls and recess for the bridge is of 
granite. The masonry for carrying the bridge is laid on 2ft. of 
concrete. The six fender piles are to be securely fastened to 
the walls by malleable iron straps. 

The supporting piles of the timber wharfing are arranged 
three in a bay, each pile being 12in. square. The hays between 
the main front and the front piles are filled with sheet piles, as 
above described, for the entrance. The stay piles are 30ft. long 
and 1lin, square, and connected by a horizontal brace, 8ft. long 
and 12in. square, bolted to the piles with jin. bolts. A wrought 
iron tie-rod, 2hin. diameter, extends from each stay pile to the 
back pile of the platform. A wrought-iron wale extends the 
whole length of the piling, of the dimensions already given. 
The mooring past piles are each 45ft. long and 14in. square. 
Each transverse line of supporting piles is provided with two 
joists, each 12in. by 9in., and two horizontal braces, each 12in. 
by 6in. There are also four lines of longitudinal wales and a 
longitudinal stringer extending the entire length of the wharf. 
The centre and back piles have vertical chocks under the wales. 

The whole length of the wharf at the back and ends is lined 
with 4in. planking, and the surface covered with 5hin. planking. 
The surface planking is covered with a coat of bitumen }in. 
thick. Each front pile is provided with a fender 12in. by 6in. 

All the timber, with the exception of the sheet piles, of the 
side walls and platform stay piles, bearing piles, cross and longi- 
tudinal sills, mooring past piles, and elm fenders, have had in- 
jected 8 lb. of creosote to each cubic foot of timber. 

The cope, braces, wales, and chocks are of Quebec yellow 
pine, the fenders of American rock elm, the piles for mooring 
pasts of Greenheart, and the remainder of timber of red pine. 

With the system of pile driving adopted and patented by Mr. 
Manwell great expedition has been effected. One bay of piles, 
85it. long, has been driven in about three hours in hard ground. 
The timber wharfing is already completed, and the masonry of 
the entrance is in hand and will soon be finished, when the 
dredging machines will be able to commence operations. 





A REGISTER of the performances of the telegraph to India during 
the tirst nine months of the current year presents some highly 
interesting features. The messages in that period were 22,886, of 
which 22,610 were of a commercial or private nature, and 276 were 
Government despatches, 


| have not had time to follow out. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





HYDRO-PROPULSION, 

S1r,—If I were to attempt to answer all the objections made to 
isolated passages in my late communications to you, whether 
correctly or incorrectly interpreted, I must not only have the 

ined abilities of your several correspondents to enable me to 
follow and weigh their arguments, but I must also have at my 
disposal all the time that they collectively can bestow, each coa- 

y ing his criticism upon the one point wherein I seem to him 
most assailable : but I neither have such abilities, nor can I create 


of the two altitudes,” and, further, ‘‘ the same is noticed somewhat 
obscurely in Weisbach.” 

I have been under the impression that ‘the law of the two 
altitudes” was to be found in the * Principia,” where, treating of 
the flow of water from an orifice, the deduction is stated; the 
force with which the whole motion of the efflaeat water may be 
generated is equal to the weight of a cylindrical columa of water 
whose base is the hole and «ts altitude twice the depth. 

In Mr, Airey’s problem and notation water is sup d to flow 
from an orifice in the side of a tank perfectly free to move; and m!' 
denoting its whole mass, and m the mass of water which, in one 
second, flows from the orifice with the velocity v. Let F be the 
force of reaction on the tank and 3v the velocity therein generated 
during the small time 3¢. The fundamental principle of the 








time. Nevertheless, some remarks occur in your last imp 
which seem to demand explanation on my and I am, perhaps, 
bound to give it, if you are not wearied with this continued strain 
upon your ind " 

Of one thing, however, I ought to remind you and your readers 
at this stage of the discussion. The object of my first letter to 
you was definite and precise, viz., to lay down a formula for the 
reactive force in hydro-propulsion, and from it to deduce the 
great loss of power in the case of the Waterwitch, with the 
expressed intention of afterwards examining the causes of that 
loss. This is the main point I have at issue. Collateral matters 
of detail, which have already led to so much unn discus- 
sion, oy ow well be left for after consideration, and ought not so 
long to have deferred the conclusions at which I proposed to 
arrive. At all psa He advantage results from the delay—the 
formula I laid down been fully and fairly criticised, but its 
—_ > not been disputed; I shall, therefore, consider it as esta- 


For the present I wish first, if you will allow me, to thank Mr. 
Novi most cordially for his last frank and generous letter. Free 
honest criticism makes, or ought to make, the best friends, 

and I hope gage in spite of present apparent differences, to 


quality of the product of the force into its time of action, to the 
momentum generated in the mass of the tank; or, by the principle 
of the e uality of action and reaction, to the momentum of the 
issuing fluid, giving at once the equation— 
, «Be m' dv = m.d¢ v, whence, by dividing the first and third 
y 3t— 


F=mw= ‘ v, or, by obvious modifications, 
=waA ¢ = wA2h, 
g 


That is to say, the force of reaction is equivalent to the weight 
of a column of water whose base is the orifice, and altitude twice 
the depth, obviously and necessarily equal to the force-producing 
motion, as stated by Newton. This proof may be satisfactory to 
some minds, but evidently leaves room for considerable dubiety as 
to the nature of the action going on in the tank. The direct 
statement of this action is this :—at any instant the reaction of an 
issuing stream is the resultant effect due to the inzrements of 
velocity which at that instant are taking place throughout the 
entire mass of fluid contained in the vessel which feeds the dis- 
charge. If we examine and sum these, as in Weisbach’s full and 





agree with him in essentials of the subject under di m, 
for he has approached my views more nearly than any other o' 
your numerous correspondents. But I would here assure him, ds 
also your correspondent ‘‘D. J. C.,” that I am under no mis- 
apprehension as to the effective discharge for any assigned head 
of water. Nearly seventeen years ago I not only entered fully 
into the subject of the vena contracta for an issuing fluid, and the 
various forms of adjutages for best effect, but for a specific pur- 
pose constructed the proport ons of the most suitable nozzles for 
certain hypothetical cases. Wherever, therefore, I have spoken, 
or may hereafter speak, of A as the area of discharge, and h as the 
corresponding head, I mean A to represent the area of the vena 
contracta, or effective section, of the issuing stream, and h the 
theoretical head. I am not ignorant, moreover, that the actual 
and theoretical heads for a given velocity of discharge are slightly 
different; nor am I ignorant of the varying value of the coefficient 
of efflux, according to the different circumstances under which the 
issue takes place; I merely use 4, when I do use it, as a convenient 
term for purposes of iliustration. This may, perhaps, help to 
reconcile any misunderstanding that may still exist between Mr. 
Napier and myself; and, as to my poor tank on wheels, I still hope 
to satisfy him that the popular illustration I attempted to convey 
by it, does, after all, when rightly understood, convey a true and 
logical result. But your space has already been sufficiently taxed 
on this score. 

Mr. Yelweb’s illustration of a man walking or wading in water 
bears no analogy, as I view it, to the case of submerged nozzles. 
But presently he quotes a passage from my letter of the 20th 
ultimo, and from it infers that I have ‘‘ not sufficiently studied the 
principle on which centrifugal pumps work.” I am not, it is true, 
a practical man in the same sense that a working and ex- 
perimental engineer is, but { trust he will allow me to believe 
still, notwithstanding his-inference that the statement of the 
passage in question is quite correct, and that in the case of the 
Waterwitch (for to this alone my remark had reference), contrac- 
tion of the nozzles both might, and would, theoretically give an 
increase of useful effect up to the point [ indicated, the power 
developed by the engines remaining the same. But he goes on to 
assert, by way of supporting his argument, that ‘‘the velocity of 
the effluent water can never exceed that of the periphery of the 
pump wheel.” ‘This assertion, I submit, does not bear upon the 
statement I made. My concern was with the velocity of issue 
that would result from contracting the nozzles, not at all with the 
velocity of the wheel, which, for a given engine power, would 
adapt itself to the circumstances. But how far he has himself 
correctly estimated the velocity of discharge from a centrifugal 
pump the following considerations may serve to show. Let him 
take the case of such a pump in its simplest form, with straight 
radial sluices open to the air at the outer end, and he must see at 
once that the water on arriving at the extremity of a sluice has 
not only, along with it, the velocity of the periphery of the 
‘wheel tangentially, but also a radial velocity outwards due to 
centrifugal force, which must be compounded with the circum- 
ferential velocity of the wheel to give the resultant velocity of 
efflux. This constitutes, I apprehend, the peculiarity of a centri- 
fugal pump; in the simple form I am considering, it not only may, 
but must, eject the water with a greater velocity than that of 
the periphery of the wheel. And if the wheel be enclosed in a 
casing with a free and uncontracted outlet channel leading the 
water off in any assigned direction, the velocity of issue from such 
outlet will theoretically be just the same as from the open sluices; 
theoretically, I say, for practically friction and deflection along the 
passages must entail a loss, which, according to circumstances, 
may reduce the actual velocity of discharge to that of the wheel, 
or even much lower. But all this has nothing to do with the 
statement he has quoted from my letter. I merely allude to it 
that neither he, nor any of your readers, may suppose me to have 
been misled by any insufficiency of acquaintance with the working 
of centrifugal pumps. 

The suggestion of your remaining correspondent “‘N. D.,” I 
At first sight my impression is 
that theoretically it would give no advantage, but practically 
entail loss, over and above the additional expense and cumbrous- 
ness of two propelling machines instead of one. This opinion, 
however, at present I give under reserve. 

1lth December, 1866. J. A. L. Arrey, M.A. 

[We think this discussion has now proceeded far enough, and 
we shall, therefore, insert no more letters in reference to commu- 
nications which have already appeared. We hope, however, that 
Mr. Airey will break new ground, and publish his views as to the 
cause of the great loss of effect in the Waterwitch; our columns 
will still be open, we may add, to any report of practical ex- 
periments connected with this interesting subject.—Eb. E.] 


S1r,—I believe it to be desirable, when gentlemen become 
cognisant of mechanical facts or formulz, they should not hastily 
assume that these previously must have been unknown: hence, 
they should be circumspect in advancing, for themselves or others, 
pretensions which may be quite untenable. To have such claims 
challenged is unpleasant, and conducive to loss of temper and 
dignity. 

ben time ago I noticed reported at a scientific meeting the 
formula expressing the fund tal hanical fact, ‘* the work- 
performing capability of a moving mass is measured by the half 
product of the mass by the square of its velocity” had been 
approvingly referred to; and by the learned orator ascribed to an 
eminent living engineer ! 

Recently, in THe ENGINEER, a hydraulic formula has been under 
consideration, and in a subsequent issue, Mr. J. A. L. Airey com- 
municated a circumstantial account of the origin of the same; 
Mr. Boyman, twenty years ago, experimentally discovered the 
involved fact; and, sixteen years ago, Mr. Airey fortified him in 
the discovery by construction of a mathematical proof. Mr. Airey 
remarks, ‘‘ the result here obtained is sometimes quoted as the law 








plete investigation, we arrive at the result— 
F=mv= Ww». 


if 
The tank is here supposed to be at rest, and should the water 
enter the tank with the velocity v, and leave it with the velocity 
V, then it follows, necessarily, as shown : 


F= Wy -. ». 


The “‘ Boyman” formula is apparently identical, but there is 
this important difference—the tank is supposed to be moving in 
one direction with the velocity v, and the water issuing from it in 
the opposite direction with the velocity V. 

Mr. Airey and other gentlemen have been applying this latter 
formula to the analysis of the performance of the Ruthven pro- 
— steam vessel Waterwitch, according to certain data pub- 
ished in THE ENGINEER; but it appears to me that from this 

int of view the formula is incorrect, and the reasoning thereon 
iiesions, on the following grounds :— 

At any instant the measure of the reaction of any mass is as 
the product of that mass by the absolute change of velocity which 
is ro us place in the mass during that instant. Now, the water 
in the steam turbine and discharge pipes is being carried ahead 
with the velocity v of the vessel, and is discharged astern with the 
relative velocity V—v. The absolute change of velocity from v 
ahead to V — v astern is, therefore, V, and not V — v; whence the 
proper formula to apply is— 


= Wy, 


g 

A solution from another point of view may be indicated. The 
vessel being suppused in uniform motion, consider the circum- 
stances during one second of time. The engine is developing* 

wer at a definite rate ; an approximate known portion is absorbed 
in working the engines and the friction of the load: can a reasonable 
estimate be formed of the losses in the entry of the water to the 
turbine and while in the turbine, and can the distribution of the 
balance be traced? Every second a quantity of water previously 
at rest outside of the vessel, enters it, becoming a portion of its 
entire mass, and necessarily acquiring the lineal velocity ahead 
with which the vessel is moving. In the turbine, again, it is made 
to revolve with a known velocity, and the least possible amount of 
power involved in the communicating these two independent 
movements are respectively measured in rye pene: by the half 
product of the mass inoved into the sum of the squares of these 
velocities. Hence, taking the approximate data from the article 
of 2nd November, since the half mass of 180 cubic feet of sea 
water, the quantity operated on per second, is 180 very nearly, we 
have :—Power = 180 (3U* + 15*) = 202,500 foot-pounds per second, 
or rate of indicated horse-power = 370 horses. 

To illustrate this in another way: In one second 180 cubic feet 
of water are whirled round in the turbine with a velocity of 30ft.; 
suppose the velocity of the vessel kept up by extraneous means, 
and this water allowed to flow through the discharge pipes into 
the hold through a perfect water engine; betore coming to rest 
in the bottom it must necessarily give up the power implied in its 
velocity of 30 feet, which cannot be less than 180 X 30¢ = 162,000 
foot-pounds, or rate of 295 indicated horse-power. 


Again, this water, relatively at rest in the bottom, is carried 
forward with the lineal velocity of the vessel ; were we to suppose 
the vessel suddenly stopped it would rush forward with that 
velocity, and if made to pass through another perfect water 
engine, when brought absolutely to rest, it will have given up a 
farther amount of power, of which the measure is 180 x 15* = 40,500 
foot-pounds, or rate of 75 indicated horse-power, making in all 
370 indicated horse-power as before. ; 

Hence it would appear the engines, independent of the serious 
waste of power which occurs in all hydraulic machines, must be 
expending power upon the water at a rate of which 370 indicated 
horse-power is the absolute minimum. The subsequent actions 
are :—Passage of the water through the discharge pipes, slightly 
raising it at the same time; propelling the vessel; and, lastly, 
discharging the water with the inherent velocity of 15ft., involving 
a loss of power to the amount 180 x 15? = 40,500 foot pounds, or 
rate of seventy-five indicated horse power. Now, a rough estimate 
of the power expended on the discharge pipe resistances and slight 
elevation of head is about thirty-five indicated horse-power, which, 
with the preceding, deducted from 370, the power necessarily in 
the water when in the turbine case, leaves about 260 indicated 
horse-power as the actual power expended on the resistances 
to the hull alone. !he consequent value of F would be about 
9,500 lb., a result quite in agreement with the first deduced 
value, but about double the value published by various gentlemen 
as the result of calculations by other methods. The discrepancy 
between thededuced values of F, or its equal K, the fluid resistances 
to the motion of the hull is so great, that practical experience 
ought to furnish an independent indication of their comparative 
accuracy, therefore it may be inquired into what amount of 
indicated power would be necessary to propel the same vessel, say, 
by means of well-proportioned feathering paddles? I find it 
stated (at page 339) to be between “250 and 300 horses.” Now, 
with a screw propeller the latter figure might be near the truth, 
but I challenge the production of any authentic case where a 
vessel of similar dimensions has been propelled, or even deduced 
that it could be propelied, at the speed of nine knots by less than 
400 indicated horse-power, which, with about one-third deducted, 
the usual loss in working engines and slip, would leave the actual 
power expended on fluid resistance about the amount deduced by 
the two foregoing independent methods. In the next place a 
difference has been admitted above between the amount of power 
which may be necessary for a paddle vessel as compared with a 
screw; this is explained on the same general principle :—The 
power expended on the same frictional resistance of the immersed 





. Smeaton’s “ Mechanic Power” understood. 
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surface generates a current following the vessel at a diminished 
speed to that of the vessel, the action of the propeller generates 
another current retrograde to the motion of the vessel, and the 
charge of these against the propelling power is net to the 
sum of their average volumes, multiplied by the squares of their 
average velocities. In the side idles these currents are pro- 
duced in positions nearly indep tt of one another; but in the 
usual position of the screw its action is exerted against the follow- 
ing frictional current. Hence, the sum of the resulting fluid move- 
ment products may be much smaller than those produced by the 
paddles, and consequently, a much smaller proportion of power 
wasted upon them. 
According to this view the proper place for the discharge of a 
hydraulic Fate would be an elongated opening occupying the 
ition of the lower portion of the stern post; a Scloneed sudior 
ung a little aft of this would give a much greater turning power 
than the Ruthven arrangement. The backing property might suffer 
somewhat, but in most cases this would be a matter of com- 
paratively small moment. ROBERT MANSEL. 








ROYAL AGRICULTURAL SOCIETY'S ENGINE TRIALS IN 


1867. 

Str, —I shall feel obliged by your giving publicity to the enclosed 
letter from the secretary of the Royal Agricultural Society in reply 
to my application for a modification in the conditions proposed to 
be issued for the engine trials at the Bury St. Edmunds meetings. 

Although the addition made to the miscellaneous class does not 
exactly meet the objections I ventured to make, it nevertheless 
opens up an opportunity to those who contemplate making new 
designs for agricultural engines. There, is no doubt, much uncer- 
tainty still in the mode in which the engines will be tested, which 
I think very unfortunate, if not unfair, towards those not well 
acquainted with all the tricks resorted to in order to get the best 
results; I refer more particularly to the area of the grate sur- 
face-—whether this may be altered or not—and also as to whether 
the grates will be entirely cleared before the trials begin. I am 
glad to see, however, that the conditions on the sheet just issued 
seem clearer than they appeared to me in the proof sheet with 
respect to the trials at the two pressures, It now appears that 
the 8-horse power engines will be worked at 50 lb. only, and those 
above 10-horse power at 80 lb. only, both classes being also tried 
at 50 per cent. above the nominal power as well as at the nominal 
power only. 

How far engineers will avail themselves of the opportunity of 
having engines of new designs tested I do not know. It may be 
that the award of a silver medal, such as may be gained by a 
churn or other small article, will be no great inducement to com- 
pete. I have no doubt that an attempt will be made to keep ordi- 
nary engines by themselves, in order that a first-class prize may 
be given for these, whatever may be brought against them; and in 
which case a silver medal will not be grudged to those who, like 
me, bring new engines into competition. 

When I spoke to Mr. Amos, a few days since at the Cattle Show, 
he said that putting new engines in the miscellaneous class would 
not prevent their being awarded a gold medal, or a larger amount 
than any ordinary engine, if found superior, and so as to attest that 
superiority. I see, however, only ten silver medals named for all 
articles in the miscellaneous class, ‘‘ including steam engines not 
qualified to compete” for the other prizes. This, of course, will 
compel me to “ qualify” for the ordinary prizes, as well as to show 
an engine made as I think it ought to be. 

EpWwarD ELLs ALLEN. 

40, Parliament-street, Westminster, 8. W. 


Sir,—I am directed to inform you that your letters of the 24th 
November and Ist December have received the careful attention of 
the Implement Committee, who have added the words ‘* including 
steam engines not qualified to compete for the above prizes” to 
the prize sheet, a copy of which I now send.—I am, sir, yours 
faithfully, H, Hawt Dare, 

E. E. Allen, Esq. Secretary. 





GOVERNORS. 

Str,—As your correspondent, Mr. Brown, evidently does not 
understand the principle of the parabolic governor, possibly on 
account of a few misprints in the diagram, I shall be most happy, 
with your permission, to enlighten him on the subject. The 
problem is, to form a curve a, 6, c, d, e, which being made to re- 
volve round the axis a, x, shall generate centripetal force in balls 
placed at various points in it, exactly in proportion to their dis- 
tances from the axis, a, z, the reason of this being that the cen- 
trifugal force is generated in this proportion. The problem is one 
of simple geometry, not requiring any trigonometrical or alge- 
braical formula: thus, set off the length of the required curve, a, 2, 
and its height z, e, divide a, z, into any number of equal parts, 
J, h, 8, z, and from these points erect perpendiculars; divide Zz, @, 
into the same number of equal parts, and from these points draw 
lines to a, we then get the points a. b, c, d, e, which are points in 
the required curve; for simplicity’s sake join these points by 
straight lines, forming a series of inclined planes. It is evident 
that the ball on b, cis three times more distant from the axis 
than the ball on a, b, consequently the centrifugal force will be 
three times that ona, b, and the centripetal force is required to be 
three times that on a, b. 
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Now the centripetal force of the ball on b, c, is to the centri- 
petal force of that on a, b, as the height of the plane 6, ¢, is to 
the height of a,b. Now, h, c, equals four times f, }, and h, t¢ 
equals f, b; therefore, t, c equals three times f, b, but ¢, cis the 
height of the plane 5, c, therefore the centripetal force of the ball 
on 6, ¢ equals three times that of a, b, which is the proportion 
required; in the same way it can be shown that the height of all 
the other planes are in the same proportion to their distance from 
the axis, As to friction and all the other difficulties, if Mr. 
Brown will call at Keithley we shall be happy to show a practical 
example of our governor, which has been in satisfactory operation 
for eighteen months, having no more perceptible friction than the 
common governor. 

As to Mr. Elwell’s able remarks, we have only to say that the 
slight friction in the connections is the cure of that oscillation he 
supposed would take place in all perfect governors, that is, 
governors which do not require to run faster to keep the balls 
high; and if such sudden motion were to take place (which in our 
governor does not), any simple contrivance that would oppose a 
quick motion of the balls without offering any resistance to their 
slow traverse up and down, their range would perfectly remedy 
the -error, at the same time leaving the governor perfect in its 
action. SMITH AND JACKSON. 





DRINK AND SEWAGE. 
S1r,—Having perused the very interesting article headed 





“Drinking and Sewage,” in one of your recent numbers, permit me 
briefly to state that some few years back, the same subject being 
at that time even more prominently before the public than it is 
now, I ventured to s ta Fata | which metropolitan 
sewage could be distributed and deposited throughout the land—its 
proper and natural receptacle—in the most cleanly and unobjec- 
tionable manner ible. My plan, in fact, I am persuaded could 
not cause the slightest offence even to the most fastidious. 

And I now again recommend that the valuable refuse be col- 
lected by means of the sewers into a number of ey gene | 
west, north, and south—at what we will call sewage stations, an 
there deodorised and pumped into strongly-built zinc-lined col- 
lossal wagons (say 14ft. by 6ft. by 6ft.), having a threaded tube at 
the top to receive the hose while filling, and provided with a 
cap when filled, and a tap at the end for emptying. ese 
wagons, when freighted, to be conveyed by railway trucks to all 
parts of the kingdom where manure might be needed, and to which 
end it would, of course, be desirable that the sewage stations 
should, as far as possible, be in i diate contiguity to railway 
stations. 

If a plan of this kind were adopted what need have we to poison 
our rivers and our fish, and, more important still, what need have 
we to impoverish unnecessarily our unmistakably indispensable in- 
heritance—-the land ? 





WILLIAM JOHNSON. 
Gee-street, Goswell-road. 





DRAUGHTSMEN’S SOCIETY. 

Sir,—I was glad to see the letter signed ‘‘ R. M. Bancroft,” sug- 
gesting the formation of a Benevolent Institution for Engineers. 
It is « question that has long been in my mind, although I had an 
idea of combining with it a club where assistants could meet each 
other, and have un opportunity of exchanging ideas, so necessary 
in this progressive time. 

I should be happy to join your correspondent in such a society, 
and have no doubt many of your assistant subscribers would do 
likewise if it were started. DRAUGHTSMAN, 

Dec. 10, 1866, 

[We trust that Mr. Bancroft’s suggestion will not be suffered to 
all to the ground.—Ep. E.] 





STRIKES AND OUR TRADE, 

Sir, — Having read your article in THz ENGINEER for December 
7th, on strikes, it occurred to me that another cause of the 
falling off of our trade is the profit agents get on machinery in this 
country. 

A case came before me some time ago in which an order went 
through the hands of no less than four different persons previous 
to its completion; surely they must all want a profit. 

I will only add that the master engineers of one of the most im- 
portant towns of Lancashire held a meeting, a short time since, 
to consider the best method of dispensing with intermediate 
agents, and negctiating direct with the consumer. 4. C. T. 





THE FERRY ACROSS THE MOLYNEUX, OTAGO, NEW ZEALAND. 


S1r,—Referring to Mr. Birckel’s note on the ferry across the 
river Molyneux, New Zealand, I would at present merely state 
that the method he shortly describes as having been used for a 
“flying ferry for the Rhine,” was perfectly understood and 
anxiously investigated by me at the time a ferry across the Moly- 
neux was under consideration, and I considered the objections, so 
numerous under the circumstances, with which I had to contend, 
that I was obliged to abandon the idea. 

The arrangement alluded to by Mr. Birckel is so entirely dif- 
ferent to that described by myself, that at present I only perceive 
points of contrast instead of similarity. 

It may be thatas Mr. Birckel speaks entirely from memory after 
eighteen or nineteen years, details of construction, and cireum- 
stances connected with the working of the flying ferry on the 
Rhine have escaped his recollection. 

Knowing what I do of the Rhine, I am rather disposed to ques- 
tion the accuracy of Mr. Birckel’s data, but as he acknowledges 
he writes merely from memory, I will defer further remarks on the 
subject until, as he proposes, correct sketches and descriptions 
have been furnished, when, with your permission, I shall be happy 
either to acknowledge superiority, or point out what I may con- 
sider objections. C. R. Swyer, C.E. 





METEOROLOGICAL DEPARTMENT OF THE 
ROYAL OBSERVATORY AT GREENWICH. 


Part I. 


From the earliest times astronomy and meteorology have been 
more or less studied by mankind, and of all the sciences these 
alone can boast of a high antiquity. The shepherd kings upon the 
plains of Shinar contemplated the stars as they rolled onwards in 
their eternal courses, and pastoral nations in all ages must of 
necessity have made the weather an object of attention. True, 
they had not the storm warnings of the late Admiral Fitzroy as a 
guide, but, as the recent os ote of the Royal Commissioners will 
prove, they had equally reliable data as to the approach of a storm 
—when they saw the oldest ram in the flock persist in grazing 
with its tail to the wind. England has not been unmindful of the 
possible practical value of the science to the nation, and in 1841 
established a meteorological department at the Royal Observatory 
at Greenwich, where, perhaps, the finest continuous series of 
systematic meteorological records in the whole world has accumu- 
lated after many years of patient labour. 

Before it is possible to correctly register the varied changes that 
take place in the air around us, it is, of course, necessary to 
manufacture a set of standard instruments to secure accuracy. 
Those at Greenwich have, in the course of years, been from time to 
time modified as the progress of the science suggested fresh im- 
provements, and, at the present day, have attained a high state of 
perfection. 

In consequence of the representations of Professor Airy, F.R.S. 
the Astronomer Royal, to the’ Lords of the Admiralty, a magnetical 
observatory was erected at Greenwich in 1838, within a short dis- 
tance of the buildings of the astronomical department. No iron 
was used in the construction of the magnetical observatory, nor 
in subsequent alterations in 1862, pegs of bamboo being used in 
the place of iron nails by the workmen, and in this building, as 
well as in its immediate pa most of the work of meteorolo- 
gical registration is perform Underneath the observatory a 
room was excavated in 1864, and is lighted solely by yellow puss, 
or by gas flames surrounded with yellow glass, to avoid the 
presence of any chemically active light, and in this base- 
ment most of the photographic self-recording instruments are 
placed. The temperature of the excavated room has a very slight 
daily and yearly range, and is kept as near to 60 deg. as possible. 

The standard barometer at Greenwich Observatory was made by 
Newman, and mounted in its present position in 1840, From 
that time until the year 1847 it was read by the assistants twelve 
times daily, but when the self-registering photographic barometer 
was introduced the number of daily readings of the original 
standard instrument was reduced to four, all the readings bein 
recorded. The mercury in the standard barometer was wel 
boiled in the tube at the time of the construction of the instru- 
ment, in order to drive out the air, water, and other impurities, 
which would otherwise cause inaccuracies in the readings. In al 
high-class barometers it is highly desirable that the mercury 
should be first boiled in the tube, but as this operation is difficult 
and expensive, and as the fumes given off by mercury when in a 
state of ebullition are very poisonous, very few or none of the in- 
struments in common use are thus constructed. Some of the more 
expensive instruments even are, to some extent, heated, but not 
to the boiling point, but these never come up to the true standard. 


ey 


The tube of the standard barometer at Greenwich is 0°565in. in 
diameter, necessitating a correction of but + 0°002in. for the effect 
of capillary attraction. It has a glass cistern of large ey The 
scale employed to read off the height of the column of mercury is 
movable, for the following reason:—Let A, B (Fig. 1), be a 
EG. on barometer tube and cistern, it is evident that, as 
P the m at A rises and falls, the level of the 
surface of the metal in the cistern at B must rise 
and likewise. Hence, if a fixed graduated 
scale were cut upon the tube A, it could not give 
correct readings of the height of the mercurial 
column supported by the atmosphere, because 
. the bottom of that column is continually shifting _ 
its level in the cistern. A movable scale is, 
uently, used in the shape of a metallic 
Pody placed parallel to the tube uf the barometer 
The runes < the moval ents Wagan Dey 
point, and the scale is adjusted by delicate 
screws till this lowermost point just touches the 
surface of the mercury in the cistern. The scale 
is graduated to 0°05in., which divisions may be 
again subdivided into 0°002 of an inch by 
the aid of a vernier or smaller movable scale. 
The vernier has a slow rack and screw motion, 
and carries a small metallic plate which nearly 
encircles the barometer tube. In taking an 
observation the assistant, by the aid of a stool or otherwise 
brings his eye on a level with the lower edges of the vernier 
lates A, A, and these edges being then accurately adjusted to the 
fovel of the surface of the mercury in the tube B of the barometer. 
The height of the mercury is then read off upon the scale. In 
reading any barometer it is highly important that the instrument 
shall be fixed in a truly vertical position, otherwise great in- 
accuracies may result. The instrument at Greenwich is adjusted 
to verticality by the aid of screws at its base, and a very simple 
method of determining its right position is furnished by the aid of a 
plumb line, which may be suspended by the fingers close to the 
tube, whilst an observer a few feet off indicates the n 
corrections. The standard barometer at Greenwich is made the basis 
of comparison of all the instruments issued under the auspices of 
the Meteorological Society, and many of the leading opticians in 
London send their best instruments to the Royal Observatory to 
be verified. All instruments that pass the ordeal are returned to 
the makers with a written certificate as to their reliability, signed 
by Mr. James Glaisher, F.R.S., the superintendent of the 
meteorological department. This system of testing meteorological 
instruments is a great check upon the manufacturers of such 
articles, and errors, which at one time were common, are now 
unknown. . 

In taking observations with the standard barometer, one very 
delicate source of error has to be eliminated, and is caused by the 
variations in the temperature of the mercury. The specific gravity 
of the metal, of course, changes with the temperature, so that in 

ummer the same pressure of the atmosphere would present a 
longer column of mercury to theeye than in winter. The dilation 
ot the mercury at different temperatures becomes, therefore, an 
important element, and this was determined by Regnault after a 
series of laborious and difficult experiments as follows :— 


A 











Table of the Absolute Dilatation of Mercury. 
Whole dilation from: 
rus yee 0° to ¢ C of ajMean coefficient Off nue coemcient of 
as determined’ volume of mer-| dilation between] ‘Giation at fC 
by an air a cury equal tol O° and tC. a) 5 
mometer (¢). unity at 0°. = 
0 ~00017905 
10 *001792 00017925 00017950 
20 *003590 *0001 7951 0 Oin00l 
30 “00 393 00017976 “01018051 
40 “007201 +000 | 8002 00018 02 
50 00/013 *000 18027 00018 52 
co 010831 0001052 000. »203 
70 012655 *00018078 00018253 
80 014482 00018102 “000 ' 8304 
90 0163815 00018128 "00016354 
100 018153 00018153 0001-405 
140 027419 00018279 00018057 
200 0s6911 00018405 0018909 
250 046 29 00018531 “00019161 
300 *0\5973 00018 58 000194138 
350 065743 “00018784 “0001 9666 














The foregoing table of the dilatation of mercury, compiled by 
Regnault after ascertaining the density of the metal at ditferent 
temperatures, has been since confirmed by Dr. A. Matthiessen. 
At Greenwich Observatory, in taking observations with the stan- 
dard barometer, allowance has to made for the variation in 
temperature of the mercury from 32 deg. Fah., apd this is done by 
the aid of a table of corrections, the temperature of the mercury 
in the cistern of the barometer being obtained from a thermo- 
meter whose bulb is plunged into the mercury, The internal 
diameter of the barometer tube also varies with the temperature ; 
but the error from this source is so very slight that it does not 
practically affect the observations. The different descriptions of 
glass, also, do not expand in the same ratio. The two delicate 
sources of error just described have to be taken into conside- 
ration in the reading of the mercurial thermometer as well as the 
barometer. With the latter instrument, with a column of mer- 
cury only a few inches in length, the observer is practically 
weighing a column of air many miles long; it is therefore 
evident that a very slight error in the reading of the barometer 
causes a very hae f error in the estimated length and weight of 
the column of air, The act is analogous to measuring the ampli- 
tude of the movement of the end of a very long lever with the 
movement of infinitely short end of the same lever only in sight, 
yet if the lesser movement be determined correctly there can be no 
mistake about the greater. 

Although the dilatation of the glass at different temperatures is 
not practically taken into account, the extent of that source of 
error has been determined by different experimentalists with the 
following results :— 

Table of Cubical Dilatation of Glass. 














Ty, | Mean coefficient | Mean coefficient pe 
pesernin. —_foeerananna tenement | cure 
| and 100° G, and 300° C, 

Gis. ws. | © “00002886 “00003039 ‘| Dulong and Petit. 
¥» (ordinary) “| 00002761 -00003056 | Regnault. 
+ (crystal) 0000228 *0000233 Regnault. 








The mean linear expansion of glass between 32 deg. and 212 
deg. Fah. is ‘000837, ing to the observations of Lavoisier, 
Laplace, Roy, and Ramsden. Its mean cubical expansion between 
32 deg. and 212 deg. Fah, is ‘00254, according to Dulong, Petit, 
and Regnault. 

(To be continued.) 





— 


PrReposTeRovs TENDERS—SEWERS FOR CHEISEA.--The follow- 
ing tenders have been received for the construction, in North- 
| street, near Sloane-street, of about 155ft. run of brick sewer, 3ft. 
| 9in. by 2ft. 6in., and the construction, in Exeter-street, of a new 
| invert to about 540ft. of sewer, and other works, for the vestry of 
| Chelsea, under the direction of Mr. Joseph Pattison :—John 

Coker, jun., £1,641 10s.; John Oliver, £1, 19s. 6d.; Edmund 

Reddin, £852; W. Wigmore, £580; Henry Whittick, £575; John 
| Neave, £558; William Crockett, £540; Flexman and Lacy, £511; 
|W. H. Goodair (accepted), £425.—Builder. 
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TO CORRESPONDENTS. 
Norice.— With Taz Enornerr for Friday next, the 28th Decem- 
ber, will be published a lithographed Double Supplement, 
ivti seals dueuteg of tao tenant aeaine teal by first- 
makers. These engravings have been got up with 
: greatest possible care, and as every dimension 
in they will be found equally suitable as a frontispiece for 
Tue ENGINEER, or for a place in a portfolio of working drawings. 
*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Taz ENGINEER 
compels us to go to press at an early hour of the morning of 
blication. Advertisements, to ensure insertion, must be de- 
iwered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received after that time must neces- 
sarily stand over till the following publication. 
*,* We cannot undertake to return drawings or 
must, therefore, request owr correspondents to keep 
W. O'BRIEN.— Yes. 


ipts, and 
copies. 


T. 8. (Berlin).—At page 485 you will find the 

H. K. (Nottingham).— Received. Thanks. Will appear in a week or two. 

ENGINE-DRIVER.— Very excellent ideas. if you can only carry them out well. 

8. T. U.—The Secretary of the Aeronautical Society may be able to supply you 
with further information. Address, Society of Arts, John-street, Adelphi. 

J.N. (Bray).— We fear the insertion of your letier would not prove of sufficient 


description asked for. 


to you to com for its want of general interest. 
B. X.—The patent is No. 2767, 30th May, 1804. You may possibly obtain a 
by a@ note to the Secretary of the French Institu- 


copy of the paper 
tion, Paris. 

C. T.—The form of boiler you suggest is exceedingly old: it has been tried over 
and over again without success, the steam formed in the lower part blowing the 

E. M. B.— There is @ treatise on surveying by Meritt, published by Spon, which 
will prove useful to you. Simms treatise on levelling you should also read. You 
can easily obtain lessons in the evening by advertising. 

G. F. D.—You will find in our advertisement columns a list of all the sources 
of information respecting Appold pumps. The exact construction of the arms is 
a trade secret, and we cannot therefore supply it. 

T. 8. (Ardwick).—T7he arrangement you propose is exceedingly old. It has been 
used at sev shallow mines with much success, and is still frequently em- 
ployed, especially on the Continent, in the ventilation of long railway tunnels. 

RANGE (Birkenhead) —7he statement to which you refer is quite erroneous, The 
maximum range is not obtained at an elevation of 45 deg., but at one of about 
37 deg. The writer of the paragraph which you quote evidently knows nothing 
of practical gunnery. 

MR. C. J. GRANT, of Lambeth, wishes us to state that in 1860 he laid before 
the Admiralty plans for curvilinear armour plates for forts and ships, that is 
to say, plates corrugated on the face intended to receive the impact of shot—an 
idea frequently patented since, 

H. B. W.—1. A very small quantity of the steam would be condensed, and would 
float as hot water on top of the cold. Savery's engine worked on such a prin- 
ciple. It is described in every elementary treatise on the steam engine. 2. 
England, France, Belgium, and America, 

CIVIL ENGINEER —The discharge will be somewhere between 100 and 12° gallons 
per minute. The great length of the main, the moderate head, and the varying 
diameters of the pipes, impart some uncertainty to the results of any calculation, 
The tunnels should be m datum. 

A.G.— We have not the smallest faith in the success of the scheme you prepose. 
The rollers would be blown off, and would cut up the bore of the gun. or they 
would totally fail to produce rotation. The idea is very ingenious, but quite 
impracticable: 

A DRAUGHTSMAN.— We fully agree with you in your estimate of the style and 
tone of the article to which you refer. It is certain to be taken at its true value 
in any drawing-office where it may chance to be read, and the insertion of your 
letter in THE ENGINEER would only invest it with an importance which it does 
not deserve. 





DOMESTIC GAS-MAKING APPARATUS. 
(To the Editor of The Engineer) 
STR,—Can you or any of your correspondents inform me of a good domestic 
gas-making apparatus for a country house ? H. M. 
December 15th, 1866. 





FARINA MACHINES. 
(To the Editor of The Engineer) 
Sim,--Could you or any of your numerous readers give mé any information 
as to the makers of machines for manufacturing farina (*‘ Fecule de 
terre”), a3 Lam quite at a loss to discover any in this country ? 


Glasgow, December 19th, 1866, Cc. G. P. 





MATHEMATICAL INSTRUMENT MAKERS. 
(To the Editor of The Engineer.) 

SIR,—It appears strange that not one of the first-class London makers of 
mathematical instruments has established a branch business in Melbourne. 
There is a very good opening for such an undertaking, and a large and profit- 
able trade might be done by a direct representation of one of the first-class 
makers. The instruments (theodolites, levels, &c. &c.) now obtainable here 
are. of a very poor quality and high price, the average cost being from 25 to 
30 per cent. above London prices. By giving this a place in your excellent 
journal you will oblige. WAUWAUDYRA. 

Melbourne, 13th October, 1866. 

FLANGED BOILERS. 
(To the Editor of The Engineer.) 

Sm,—In THE ENGINEER of November !6th, on page 374. I see a notice of 
the boilers Mr. Wilson, of the Lilybank Boiler Works, is constructing, and dis- 
pensing with angle iron, which is a step in the right direction. Having had at 
various times’ great trouble with the angle iron below the tube, owing to the 
difference of expansion between the tube and shell, I designed a boiler with one 
concave and one convex end, thereby dispensing with angle fron and stays for 
the ends, and leaving the end joints as free trom derangement as the other 
joints of the boiler. Should you deem these facts worthy of notice in your 
paper it is at yours and the public's service. H. HOSKINSS, M.E. 

Piedi Mulira, Italy, December 15th, 1866. 


FEED-WATER HEATERS. 
(To the Editor of The Engineer.) 

SIR,—It is said everything in nature reproduces itself in time. Who cansay 
that steam engines have not been in use countless ages ago? However, be 
that as it may, it is a pity that things should be reproduced too soon. I have 
been a *‘constant reader” of your invaluable journal for years, and have 
derived much imp: tt and valuable information therefrom; but I have 
likewise seen much to be sorry for in the shape of money spent in worthless 
patents, patents abandoned, patents carried out the mere reproduction of others 
a few years previous; but what I wish to remark is the reproduction, by 
Marshail and Co., Gainsborough, in your impression of this week, of a feed- 
water heater, which need not require much careful thinking out, having been in 
use identically in Crampton’s engines on the Eastern Counties Railway not 
more than eighteen years ago. A. KNox. 

14th December, 1866. 











SWISS INDUSTRY. 
(To the Editor of The Engineer.) 

81tR,— Under the heading of “ Swiss Industry,” at page 472 of THe ENGI- 
NEER of December l4th, it is stated that Messrs. Sulzer Brothers, of Winter- 

thur. are in possession of a large Jackson's Iding hine, the i i 
of Mr. Bodmer, a Swiss. Will you kindly allow me to say that the Jackson’s 
Idi hine in question (a wheel moulding machine) was not invented 
by the late Mr. Bodmer, but by Mr. P. R. Jackson, of the Salford Kolling 
Mills, near Manchester. Mr. Joln George Bodmer was the inventor of the 
process of rolling railway wheel tires now so well known and extensively used 
all over the country, but which Mr. Jackson was the first to adopt and success- 
fully carry out; and it is probably this circumstance which has given rise to 
the erroneous statement to which I have taken the liberty to direct your 








attention. RUDOLPH BODMER, 
Newport, Mon., 17th December, 1866. 

Advertisements cannot be guaranteed before seven o'clock 
on Thursday evening in each week, The charge Sour lines and under is 
three shillings ; each line afterwards, line averages eight words ; 
blocks are charged the rate for the space they fill. All single advertise- 

in payment. 

THE ENGINEER can be had, , from any in town or cvuntry, and 
at the ious railway stations; or it can, if preferred, direst 
the office Sollowing (paid in advance):— 

Half-yearly (1 double number) 158. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 


THE ENGINEER is registered for transmission abroad, 

Lettrs relating’ to the advertisements and publishing department of this ogre 

to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 

letters and communications to be addressed to the Editor of THE ENGINEER, 
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STEEL SHIPS. 

Tuar steel in theory unexampled advantages 
as a material for the construction of ships, no one thinks 
of disputing. It is not used for such a purpose simply 
because its theoretical advantages have no certain prac- 
tical existence. It is not that tough plates cannot be ob- 
tained, but that they cannot be p rd ee with certainty; 
and it is worth considering whether the fact that they 
cannot be obtained is the fault of those using or proposing 
to use steel, or of those supplying it. 

Setting aside private establishments and confining our 
attention to the Government shipyards only, it appears 
highly probable that steel is not found suitable for ships 
mo Hl because certain conditions are imposed which 
cannot be fulfilled by the material without the loss 
of important characteristics which cannot well be 
dispensed with. It is as well known as anything 
else is known about steel, that its tensile strength 
habitually increases with its hardness, But tensile 
strength is one thing, and mechanical fitness for a 
given purpose is quite another. It will not do to 
use hard steel either in girders or ships, for various reasons. 
A hard steel ship would be broken up on rocks like an 
egg-shell in five minutes after she struck, while a soft iron 
ship might be knocked, to use a sailor's phrase, into a 
aiet hat, holding out for many hours, if not days, before 
finally going to pieces, under just the same circumstances. 
In the Government dockyards, however, the words “ steel” 
and “hardness” are apparently inseparably connected; 
and a limit of strength is im which renders it ‘all 
but certain that the steel which comes up to it must be 
too hard for ship plates. All steel accepted as steel by the 
dockyard authorities must be able to sustain a breaking 
strain of thirty-two tons per square inch; that of iron 
being fixed at ten tons less. Now it has been proved over 
and over again by numerous experiments that steel of this 
kind suffers a fearful loss of strength when punched, the 
damage inflicted being apparently much greater than is the 
case with iron. The nett area, indeed, is not to be measured 
by deducting the diameter of the rivet holes from the gross 
area, but by deducting the metal equivalent to the area of 
holes nearly double the diameter of the punch actually 
used. This results from what may be termed “ radial 
deterioration.” The amount of this deterioration varies 
with different steels, but as a general rule the harder the 
steel the greater is the loss of strength. The difficulty may 
be got over by the use of the dull; but those who have 
had to drill only iron plates, can hardly realise the expense 
and trouble incurred in drilling steel with a tensile strength 
of thirty-two to forty tons per inch. It has been tried on 
a considerable scale, and is generally considered to be 
invested with so many objections that the system is inappli- 
cable to the shipbuilder’s purposes. 

It is worth considering whether the Government 
acts wisely in insisting on such a tensile strength as 
thirty-two tons per inch when it is tolerably certain 
that by sacrificing a couple of tons a steel ma 
be obtained as malleable as copper, and which 
hardly loses anything 4 radial deterioration under the 
punch. Such a material would obviously po impor- 
tant advantages over iron. That it can be obtained in 
moderate quantities, no one acquainted with the subject 
doubts—whether it can be had in large quantities per- 
fectly uniform in quality remains to be seen. We 
may state be one of the oldest eg firms 
in England, now pro to supply to Government 
and dae both picker ond angle aad in any quantity, 
having a tensile strength of between twenty-eight and 
thirty tons = inch, which will equal the toughest Swedish 
iron in its behaviour under the punch; and they are also 
willing to guarantee uniformity of quality. ‘The exact 
nature of the process by which this steel is produced has 
not been made public. We believe, however, that it is 
chiefly based on a iar mixture of irons known and 
practised by the firm in question alone. Preparations are 
now being made for carrying out a series of elaborate ex- 
periments on this material as compared with other steels 
and with iron, which promises to add considerably to our 
store of knowledge on the subject. The experiments will 
be conducted early in the new year, and cannot fail to 
prove highly interesting. What we may perhaps term the 
new steel does not pretend to equal in tensile strength 
many steels now in the market; but its makers contend 
that in toughness and uniformity of quality it will be un- 
su . For such a material there would be an almost 
unlimited demand, and its production would represent a 
great stride in metallurgical art. We hope that the makers 
will be able to accomplish all that they promise. 


MR. REED ON ARMOUR-PLATED SHIPS. 
Tue Chief Constructor of the navy has recently delivered 
a lecture at the Plymouth Mechanics’ Institution on the 
construction of armour-plated ships. We are unable to 
speak with any precision of the character of his audience, 
i rom our own experiences of the ng es 
far 


but reasoning 

usually met at such places, we think we shall not 

wrong in assuming that Mr. Reed would not find much 
difficulty in convincing his hearers that any arguments he 
pleased to put forward were incontrovertible. It unfortu- 
nately happens, however, that in these latter days public 
men whose speeches are worth listening to, find much diffi- 
culty in hiding their lights under bushels. They can never 
be certain that their audience will be confined to those 
whom they directly address; and thus it sometimes occurs 


from | that arguments which a rfectly conclusive at the 
gl y 


time of delivery, simply use they are addressed to 
hearers who feel too much honoured in being talked 
to by a great man to venture to dispute them, fall 
to pieces when, thanks to the publicity afforded by 
the daily press, they are submitted to those who are 
removed from the influence of the great man’s presence, and 
understand something of the things about which he has 





spoken. Mr. Reed, however, is too well up in such matters 
to fancy for a moment,that his Plymouth utterances would 
be confined to the select few—or many—who were present. 
He must have known that as Chief Constructor of the 
navy of a great power, all he said would be carefully 
reported and read pcm aca Britain with much interest, 
and we confess we are therefore somewhat surprised that 
his lecture was not more forcible, more conclusive, aad 
more accurate, It commenced with a somewhat lengthy 
history of what he had done for the navy, leaving what he 
had not done untouched as a matter of course. ith this 
portion of his address it is not necessary that we should 
at present trouble ourselves. The opportunity appeared to 
Mr. Reed very suitable for denouncing opinions which we 
have recently expressed regarding the conversion of our 
old wooden ships, and with these we have something to do. 
To go through his arguments seriatim would be waste of 
time, as many of them are very old indeed ; and we shall 
confine our attention to a few which though not more novel 
are more important. 

Mr. Reed first stated “that he was at a loss to under- 
“* stand of what use a large sea-going ship is to be with 
“ gun ports less than 5ft. out of the water.” “ Can any- 
“ one,” he asks, “ who has ever been to sea at all imagine 
“that guns in a turret so close to the water’s surface can 
“ be fought in even moderate weather? It is simply im- 
“possible. Either the ports must be kept shut and the 
“ship rendered useless for a time, or the guns in the 
“ interior of the turret must be deluged by the sea every 
“ time the port is opened, and even if it were possible to 
“ work the guns it would be impossible to take aim at an 
“enemy owing to the intervention of the waves.” We 
are almost tempted in reading this, to believe that 
he has been living in strict retirement for the last 
couple of years in some deserted spot where the sound of 
a gun never penetrates, where a paper never enters. 
How else can we reconcile Mr. Reed’s questions, with 
recent progress in the art of naval warfare? How 
believe that Mr. Reed is utterly ignorant of the 
fact that the Americans not only maintain that guns 
can be fought under the very conditions which he 
condemns, but that they can fought mcst advan- 
tageously close to the water? Does he know that the 
naval power of the United States depends on ships - 
ing their guns less than 5ft. out of the water? Is i 
aware that their ships have been tested and found able to 
work their guns without difficulty when broadside ships 
durst not fire a shot? Let us assume for argument’s sake 
that his statements are perfectly correct; that the Monitor 
system is nothing but a bit of Yankee bunkum; turrets a 
delusion and a snare. When denouncing these it is fair 
to suppose that the speaker had something better to pro- 
pose. Our Chief Constructor is well known as the able 
and ardent champion of the broadside system. We must 
seek in his ships for the perfection which the turret sys- 
tem does not possess. In moderate weather, or possibly 
in something worse, his broadside ships must be able to 
fight their guns. If not, they are so far no better than 
the converted ships of which we have written. It is for- 
tunate that the success or failure of his vessels is a 
matter of fact, not of reasoning. During the last trip of the 
Channel squadron they were fairly tested. Several attempts 
were made to work their guns—four and a-half and seven 
tons—in moderate weather, very moderate weather indeed. 
The results obtained were we regret to say extremely 
unsatisfactory. On board one of our largest ironclads, the 
guns when loaded and cast loose ran out with such 
violence, owing to the rolling of the ship, that the carriages 
brought up against the ship’s side with a force sufficient to 
start the rifled shot and cause them to fall from the 
muzzles of the guns into the green seas which washed 
them. It was then attempted to fire the guns 
on the rise, but the shot went heavenwards, heaven 
knows whither; and one gun at least was carried 
right off its slide by the force of the recoil combined with 
the inclination of the deck. We are perfectly aware that 
these statements do not tally with those which have gone 
the round of the daily press, but we can vouch for their 
truth; and so we have no doubt can our Chief Constructor. 
They are unpleasant truths, alas! not only for the advo- 
cates of the broadside system but for the country. The 
finest broadside ironclads we possess could not be fought 
in a moderate gale, and it is useless to assert that they 
could. The reason is obvious. Our ironclads are awful 
rollers, with one or two tolerable exceptions, They think 
nothing of 18 deg. It is in this respect that the Monitors 
possess the advantage. Presenting nothing to the impact 
of the waves, they are comparatively unaffected by huge 
seas. Thus the Miantonomoh when crossing the Atlantic 
under steam had a maximum roll of but 4 deg. When 
lying in the trough of the sea with her engines stopped, on 
purpose to ascertain her behaviour under the worst cir- 
cumstances, her greatest roll was but 7 deg.; and there- 
fore, there is every reason to conclude that such a vessel, 
or even one of our converted wooden ships, could fight her 
gans when the ships of our Channel squadron could not. 
After all it is to be borne in mind that the 5ft. which 
Mr. Reed considers too small an elevation above the water 
level is in reality only doubled in those very ironclads, 
which the Chief Constructor considers models of perfection ; 
and when we remember that several feet of deck inter- 
vene between the guns in the turrets and the ship’s side, up 
which the sea must break as on a species of glacis, it is 
evident that even with a 5ft. elevation the guns may be 
quite as well off in a turret as in a broadside port. 

In all this we have accepted Mr. Reed’s statements as 
being correct in as far as they concern Mr. Henwood’s 
scheme and we have shown as far as it is possible to show 
by reference to actual facts, that his ments, however 
suitable for the audience which he addressed, will not bear 
a moment’s close investigation. Our best reply to his 
objections yet remains to be adduced. Mr. Reed took 
some pains, as we have i, 4 ge tal — Mr. wae highly 

roposal to carry guns 4ft. or 5ft. above the sea, was highly 
Sbjectionable—of course he did not mention Mr. Henwood 
by name, he merely stated that “ he had observed a strong 
“disposition to encourage a great expenditure, &c.” Now 
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in point of fact Mr. Reed’s eloquence was here thrown 
away a8 Mr. Henwood never proposed anything of the kind. 
He does propose, as we have said, to cut down some of our 
ships into Mouitors for coast defence, aud in these the guns 
would certainly be carried at about 5ft. above the water 
line, or a littie more. But in the sea-going ships they 
would be carried at a height of 6ft. to 7it. above the water 
liue, a distauce avout equal to that which was once 
thought eaough to intervene Yetween the lower deck port 
sills of any war ship and the sea. 1t will thus be seen 
that we might have parried Mr. Reed’s arguments as being 
totally irrelevant, instead of replying to them; we have 
thought it best to do both. 

We have not space to follow the Chief Constructor 
through his lecture. One or two points however still 
claim our attention and these we shall endeavour to dismiss 
as briefly as possible. Mr. Reed fears “that twenty-five 
converted ships would be unable to cope with even a single 
ship capable of steaming fifteen knots, covered with 15 or 
léiu. of armour mounting twenty-two ton guns, and cost- 
ing £500,000.” Such a vessel would of necessity nearly 
resemble the Great Eastern in size, provided she showed 
20ft. or so of armoured free board; and it is needless to say 
that for all we can see the converted ships would never 
have tocontend with sucha monster. Even did such an oc- 
currence take place they would not prove such despicable 
antagonists. ‘Chey would carry twenty-two ton guns as 
well as their colossal foes and some 10in, of armour; and 
thanks to their turrets, they could always present an inclined 
side to the broadside ship, which she could not pierce. It is 
useless after all to speculate on the results of such an 
encounter. Mr. Reed has a perfect right to maintain his 
own opinions. We hold that the contest between any two 
of our converted ships, to say nothing of twenty-tive of 
them, and the vessel of which he speaks would probably 
end in the victory of the two. r. Reed holds that it 
would end in the victory of the one. As proof cannot be 
brought forward on either side, the matter must end here; 
but it does not appear, even if Mr. Reed be right, that our 
converted ships would be unfit to cope with such iron- 
clads as France or Russia possesses. 

Our space will not now permit us to consider Mr. Reed's 
assertion that the engines of our old wooden navy would 
require an expenditure of £220,000 to fit them for service. 
The statement is apparently based on very inaccurate infor- 
mation. The precautions taken to secure the marine 
engines in our navy from injury while lying by, are so 
numerous and sv complete, that they deserve a separate 
article. 

It cannot fail to strike the shallowest observer that 
nearly every argument advanced by Mr. Reed at Ply- 
mouth, and applicable to the conversion scheme, bears with 
equal force against the present system in general, It was 
no doubt well to accept such an innovation as Captain Cole’s 
invention with the utmost caution. Even now, although it 
has been well tested, we should be sorry to see our fleet 
composed of turret ships alone. When we find, however, 
that every nation in the world which possesses, or desires 
to possess, power at sea is adopting turret ships, we think it 
is time that even Mr, Reed should see that there may be 
something in the system. It is no doubt a very pleasant 
thing to convince a-Plymouth audience that turret ships 
are not the thing for England, but there are a great many 
people who have not had the pleasure of hearing Mr. Reed 
speak at Plymouth, who are disposed to think that it is 
about time that our Chief Constructor should give England 
a chance of testing the merits of a veritable sea-going 
turret ship for herself. 


THE SHEATHING OF THE BOTTOMS OF IRON VESSELS, 

As yet out of the innumerable plans that have been 
tried, no mode of sheathing the bottoms of iron vessels 
has gained for itself a yeneral intruduction. ‘The matter 
may be looked upon as one of those difficulties always 
attending a new application of material; and which it will 
take some time to overcome. ‘“ When one thinks,” writes 
the well-known French Admiral, Paris, “ of the number of 
“steamers on the seas, of the thousands of tons of coal they 
“burn, one cannot help seeing that the wealth of a whole 
“country is being spent on this obstacle, the overcom- 
“ing of which would produce enormous profits.” 
Schemers in this direction have not been lacking, but not 
one has yet been really successful. Again, in time of war, 
“it will often be heard that one vessel has been captured 
“because six months had elapsed since she had been 
“ painted, while the victor had perhaps left the deck only 
“three months previous.” In fact, some officers believe 
that, in war times, under present conditions, it will 
scarcely be possikle safely te employ iron-plated frigates 
on long distant cruises. ‘lhe fact that the six iron-plated 
vessels, the Solferino, Provence, Normandie, Invincible, 
Gloire, and Couronne have had to pass 331 days in dock 
since the Ist of January 186), till the sth of March 1866, 
or, for each, an average of fifty-five days, is cited as an in- 
stance of this difficulty. Of all countries, the question is 
the most important to ours, on account of our numerous 
and distant colonies, 

It is popularly known that the Great Eastern has lost in 
speed as much as five knots from the impossibility of 
cleaning her bottom, and the experience with our iron 
frigates has been similar to that of the French. 

In olden times, in order to protect the bottoms of 
vessels from the ravages of the worm, in a more 
efficacious way than with tar, they were often covered 
with thin wood fixed by innumerable nails with flat 
round heads, The rust generated from those heads 
spread itself over the surface and kept off the worms; 
but the skin resistance of the vessel was naturally enor- 
mously increased. At last copper was tried towards the 
latter half of the last century. On account, however, of 
the iron nails used in fixing it to the wooden bottoms, it 
soon wore away into holes, and often in the course of a 
single voyage. Many other metals were tried, such as 
iron, tin, tinned iron, and lead, but without success. In 
1782 an alloy of lead, zinc, and antimony was experi- 
mented with, and also unsuccessfully. It is remarkable, 
on looking back at the history of the application of copper | 








bottoms to sea-goitig vessels, to notice the time it took, 
and the difficulties encountered, before i found o- 
the only way of fixing the copper was copper nails. 
Once thes vee done, a a on was obtained which, inspite of 
many attempts to introduce a cheaper material, has every- 
where held its ownfor wooden bottoms for nearly a century. 
The beneficial action which continuously keeps a copper 
bottom from sea-weed is evidently due to a double process 
of exfoliation, and of a generation of a poison—verdigris— 
inimical to the development of organic life. The protec- 
tion, however, of an iron bottom offers a double difficulty. 
it has not merely to be preserved from the sea-weeds and 
barnacles, but also from bodily corrosion. A copper bot- 
tom would indeed preserve the iron vessel from sea-weed, 
but not from corrosion, this it would, indeed, enor- 
mously intensify ‘Lhe question is therefore, simply how 
to apply the copper sheathing without resulting injury to 
the iron; and a solution of this question would assimilate 
the sheathing of an iron vessel to one of wood. An 
interesting work* before us, written by a captain of the 
French Imperial Navy, gives an account of a mode of 
this kind lately employed to copper several French iron 
frigates. 

Like many other inventors, M. Roux first tried a 
chemical cumposition, a paint easily to be applied 
to the ship’s bottom. But he soon found that a composi- 
tion could not withstand the frictional actions produced by 
the cables, anchors, ropes, and small boats, to which 
vessels are liable at sea, and then, to prevent the growth 
of marine vegetation, he found that the only efficacious 
remedy consisted in mixing with the paint some of the 
salts of copper, or to throw on the paint, while yet fresh, 
copper filings. But as soon as the iron was laid bare, a 
galvanic action set itself up, and all the trouble went for 
nothing. Between the iron and the composition he ac- 
cordingly laid a coating of red lead, but by thus increas- 
ing the safety of the iron, he did not of course prevent 
the growth of sea-weed. It was M. Dupuy de LOme who 
first suggested to Captain Roux the idea of applying 
copper directly on the iron shell of the vessel; observing 
that the effects of any galvanic current were not to be 
feared, “as long as the plan employed absolutely prevented 
“the pressure of sea water at the points of contact of the 
two metals.” The next steps were, therefore, to find a 
mode of isolating the copper from the iron, and 
some mechanical plan for securely fixing the copper 
sheets. Any rivets employed to tix the sheathing would 
necessarily have to be of copper. As such rivets could not 
of course be made to pass through the iron shell in the 
plating only two modes remained practicable—either the 
use of copper screws, or copper rivets with heads spread 
out within a conical hole, a plan sometimes used for fixing 
brass faces in valve seatings. With such a soft metal 
as copper, the screws must have been of a con- 
siderable diameter, out of all proportion to the small 
thickness of the copper plates, and greatly weakening the 
sheathing. Instead of this the author professed to drill into 
the iron a small conical hole five millimetres deep and six 
millimetres (about } inch) in diameter, and then to spread 
out a suitable rivet in this hole. By this means any 
defects resulting from the drilling of the hole practically 
disappeared; the soft rivets completely filled up any 
irregularities, and were firmly clenched in. “A copper 
“sheathing,” says M. Roux, “applied to submerged 
“iron, cannot be looked upon as practically unless it be 
“tight as a whole ; in other words, the salt waters ought 
“to be able easily to circulate, as with the sheathings of 
“ wooden vessels, between the sheets of copper and the pro- 
“tecting envelope. This condition is indispensable, in order 
“to isolate, to circumscribe, the evil, if the iron should be 
“laid bare by any serious accident.” 

The first trial was made with a large flat-bottomed 
iron boat, the plates of which were very much cor- 
roded. After a service of nine months at sea, 
seven of which were passed in active service at the 
arsenal of ‘Toulon, the boat was taken on land and 
examined by a commission and by M. Dupuy de Léme. 
No vegetation was found on the outside, and only one 
copper sheet, above the water line, was found injured— 
probably by scraping against another vessel. On stripping 
more of the copper sheets, the iron was found in a perfect 
state of preservation, without oxidation, and all the rivetsina 
good state. In consequence of this success, the iron-plated 
corvetice, La Belligueuse, was placed in M. Roux’s hands, 
to be sheathed by his process before beginning a 
long cruise to the Pacific. He expects that the upper 
sheathing will last twelve years; as his plan is based upon 
the principle that the copper protects the composition, the 
composition the red lead, and that lastly the red lead pro- 
tects the iron. “ In consequence, the copper sheathing on 
“iron, contrary to the modes adopted with wooden bottoms, 
“will be kept in its place duwn to theextreme limit of wear.” 
He states that the cost of sheathing the La Belligueuse 
was only 17,476f., or about 80f. 75centimes, for copper 
sheets one millimetre thick, reinforced near the hawser 
holes with copper sheets four millimetres thick. Since the 
sheathing of La Belligueuse, M. Roux has been ordered, a 
few weeks agu, to apply his sheathing to the iron-plated 
frigates La Savoie and La Revanche. It is certain that 
the process has a simple and rational look, whatever may 
be the ultimate results. 


RAILWAYS IN RUSSIA. 

From an official report just published at St. Petersburg, we 
learn that several very important lines are now either completed 
or are rapidly approaching completion; and that, behind these 
are further developments in contemplation, which will furnish 
continuous lines of com.uunication between the most important 
stations within the Empire itself, and which, by diverging lines, 
will place Russia in direct communication with the other 
countries of continental Europe to the south, by connection at 
different points with their net-works of railway. 

As regards completed mileage, much has already been done, or 
is rapidly approaching completion. There is the trunk line of 

* Conservation des Plaques des Navires Cuirassés et des coques 
en Fer par l’Application directe d’un Doublage en Cuivre. Par F, 
L, Roux. Paris, Arthus Bertrand, 1866. 





400 miles from St. Petersburg to Moscow; the St. Petersburg 
and Warsaw line of about 800 miles, with a branch line to the 
Prussian frontier; branch lines from St. Petersburg in different 
directions, about 50 miles; and the line from Warsaw to the 
Austrian frontier, in continuation of the line from St. Peters- 
burg, vid Dunaburg and Wilna, to Warsaw, about 446 miles. 
These great additions, as our readers are aware, are to the north- 
west of the empire. Southwards there is a line from Odessa to 
Balta, with a branch to Tiraspol to the west, about 256 miles. 
This southern system will not be ted at p t with the 
north-west lines, but will doubtless be ultimately so connected. 
About 90 miles of line are being made in the valleys of the 
Volga and the Don. Lines will also radiate from Moscow, eastward 
to Nijni Novgorod, about 274 miles; north-eastward to Sergui- 
cosk, 44 miles; and south-eastward to Riazan and Koslof, 260 
miles. About 630 miles are being made from Orel, vid Smolensk 
and Uitepsk, to Dunaburg, which will give these towns, and the 
districts by which they are surrounded, direct communication 
with the Baltic at Riga. The lines named aggregate about 
3,235 miles, of which, about 2,570 miles are already m to the 
public. The further extensions contemplated will complete the 
through communication between the Baltic provinces and the 
south, including the ports of the Black Sea, the Sea of Azof, and 
the Caspian Sea. This connection with the south is of urgent 
importance on several accounts. The principal coal mines of 
Russia, the produce of which will be required for working the 
lines, lie in the south, where also the principal military stations 
of the empire are situated. The other connecting lines pro- 
jected are on a stupendous scale, and will absorb the labour of 
many thousands of men for six or eight years to come. Until 
these lines are completed the railways of Russia will be of com- 
paratively little use for military purposes, but when finished 
they will add materially to the political weight of Russia in the 
councils of European nations. Meantime, the people of Russia, 
and of the nations holding commercial intercourse with them, 
are likely to enjoy undisturbed the greatly increased prosperity 
certain to result from the improved facilities for communication 
these railways will afford. 











NOTES FROM PARIS. 
(From our Correspondent. ) 


THE Prefect of the Seine has just issued his annual statement, 
from which we extract the following notes:—The population of 
Paris is found by the late census to be 1,825,274, showing an 
augmentation of nearly 200,000 in five years. The total popula- 
tion of the department of the Seine is now 2,150,916. 

A geological and an agronomical chart of the department have 
been prepared by M. Delesse, mining engineer-in-chief, and copies 
of these charts have been distributed to the principal function- 
aries. 

Three projects connected with bridges are under consideration; 
they refer to the iucrease of the means of communication between 
the Louvre and Tuileries, and the districts lying opposite. These 
bridges were proposed some years since. 

The report says that the use of locomotives on ordinary roads 
tends to develope itself under the decrees issued during the past 
and present year; that authority has been given for the running of 
such carriages between Varenne Saint Hilaire and Chelles, and 
that other proposals of the same kind are under consideration, 
We are aware that experimental steam carriages have appeared in 
Paris, at Nantes, and elsewhere, but we know of nothing which 
induces us to believe that the objections to such carriages have yet 
been overcome. We should be glad if it were otherwise, but we 
are assured that the noise and smoke created by all these machines 
are intolerable. All the world knows what a traction engine is, 
and can imagine what would be the case with a carriage built for 
speed sufficient to rival vehicles drawn by horses. 

The following is the Pretect’s report of railway operations com- 
pleted or carried forward during the present year, the improve- 
ment of the western line at Batignolles, by the opening up of the 
Place de l'Europe, and the formation of the six-way bridge, already 
fully described in THs ENGINEER; the Champ de Mars branch line 
for the service of the Exhibition is nearly completed. The con- 
nection of the Chemin de fer du Ceinture, on the right bank of the 
river, with the Auteuil Railway, aso already noticed in our 
columns, in hand, as wellas the enlargement and alteration of the 
stations in connection with the line. A plan for the continuance 
of the Vincennes Railway to Boissy Saint Leger under considera- 
tion; the principal station of the Orleans Railway being eniarged, 
and a goods station for the Limours line being formed near the 
Barriére d’Enfer by the same company, which is also erecting 
permanent buildings and stations at Antony, Sceaux and Bourg- 
la-reine. A plan is under consideration for a branch line from the 
Chemin de ter du Ceinture to the Seine at St. Ouen, where large 
docks have been constructed, but of which certain monetary 
difficulties have considerably delayed the completion. 

The Imperial Government is urged from all quarters to give 
more attention, or, rather, to spend money faster, on the improve- 
ment of the internal waterways of the country. M. Chagot, presi- 
dent of the Syndicate of the Marine, says that it is only necessary 
to spend, during the next four or five years, thirty or thirty-five 
millions of francs for the canals, and fifty or sixty millions for the 
rivers; M. De Franqueville, director-general of roads and bridges, 
fixes the cost at about ten millions more for the canals, and about 
twenty millions more for the rivers, making altogether between 
110 and 120 millions. 

At present the rate of expenditure is two and a-half millions for 
the canals and seven and a-half millions for the rivers, at which 
rate, according to M. De Franqueville’s estimate, the work will 
take from ten to twelve years. ‘There is no doubt that the com- 
mercial and agricultural prosperity of France demands a liberal 
expenditure under these heads; water carriage is neither abundant 
nor cheap enough, and the farmers and ironmasters especially 
suffer severely in consequence. But there is an English view of 
the question which we cannot overlook; the readers of THE 
ENGINEER ought to be fully aware of the increasing competition 
which is exhibited every year on the Continent, but facility of 
transport is one of those matters in which England is yet ahead of 
her neighbours. When France and Belgium can move about coal, 
iron, machinery, and other things with greater facility, they will 
become still more powerful rivals than they are at present; and if 
the advice of practical men, like those whom we have quoted 
above, be taken, and the work be pushed on with accele- 
rated speed, it behoves us to look at home, and that with- 
out delay. At the present rate the completion of the work 
will not take a very long period, and every year will see France 
more and more prepared to outbid us ali over the Continent. Our 
neighbours are perfectly right to make the most of their resources; 
it is for us to see we do the same. We have more capital to deal 
with than they have; we have greater facilities for such work; but 
it must not ve forgotten that we have not that system of centralisa- 
tion which, with respect te great public works, is as great a benefit 
as in some other matters it is a misfortune. We are imperatively 
called upon to inquire if the water carriage of the United King- 
dom is as cheap and as rapid as possible, and, if not, to make it so 
without delay. 

The French Government omits no opportunity of assisting, by 
counsel and otherwise, the growth of industry of its country. The 
Minister of Commerce has just called the attention of the Chambers 
of Commerce to the value of association, in order to obtain the 
means of raising the mercantile marine of Franee from the low 
condition into which it has fallen; the Minister points out the 
tact that while the quantity of coal imported into France from 
Cardiff increased from 153,794 tons in 1862 to 269,i49 tons last 
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year, the shipping trade of France with that port has fallen off 
even in a still greater degree. E 
The following are the returns of the French carrying trade with 
Cardiff: —1852, 1,252 ships, 127,731 tons; 1863, 1,132 ships, 122,190 
tons; 1834 844 ships, 91,066 tons; 1865, 748 ships, 85,52) tons. 
The coal mines of Franze furnished, in 1789, only 250,00) tons; 
in 1855 they supplied 11,300,000 tons; but this latter quantity is 
not suffisient for the industry and wants of the country; the 
importations last year rea:hed seven millions of tons, an in the 
first six months of the present year grew to the large total of six 
anla half millions of tons. Of the imports England supplied 
1,760,000 tons in 1865 and 1,561,000 tons between January au the 
end of October in the present year, and conveyed nearly the whole 
of it to France. ! Kk 
Some of the forges in France have been, and perhaps still are, in 
no very flourishing condition, but the annual account of one at 
least looks brilliant; the Société en Commandite, of Petin, Gaudet, 
and Co, has just announced a dividend of 70f. for the year 
1855—6, payable partly in December and partly in May next. This 
divilend is equil to naarly 15 percent. Some persons blame the 
directors for declaring so large a dividend to be paid in part five 
months hence, and, consequently, not yet absolutely realised. The 
Belgian Society of Ougrée has also just made its report, showing 
gross profits amounting to 436,208f., but the managers set apart a 
considerable portion of the profits for the reserve fund, and only 
pay a dividend of 12f. 50c. on each share of 345f., which absorbs 
5,71 


5f. 

The Chamber of Commerce of Mons, Belgium, has published its 
report on the industria! and commercial situation of the year 1865. 
It appears by this document that during the year there were sent 
into France from the basin of Mons, 1,714,818 tons of coal, of 
which nearly one-half was conveyed by railway, and 390,000 tons 
of coke. The whole quantity of coal got up in Belgium was eleven 
millions of tons, the home consumption seven millions, and of the 
remaining four millions, France took nine-tenths; the district of 
Mons supplied half of the Belgian export to France. The Chamber 
wisely warns the Belgian coal owners, that such a demand is not 
likely to last, that ic must be looked upon as exceptional, arising 
from the sudden and general change from the employment of wood 
to that of coke in smelting, and that France will soon furnish her- 
self with what coke she requires. 

Attention is being drawn to the stores of iron ore in the duchy 

of Luxembourg, which consist of three kinds—alluvial, mineral, 
and rock ores, known as minettes and garnich. The first of these 
is spread over a large space, and about fifty millions of tons are 
said to have been extracted ; the yield of these ores is given as 
between 35 and 42 per cent. The strata of minettes are about ten 
thousand acres in extent, and form horizental beds lying one above 
the other to the depth of from three to five feet ; one hectare 
2} acres) is calculated to yield on an average from 70,000 to 
100,000 tons of ore, and the total quantity to be about three hun- 
dred millions of tons. The value of this ore is from 30 to 35 per 
cent. The garnich also extends over a great space; it forms 
horizontal strata, not yet well explored, varying from eight to ten 
feet in thickness. This mineral is easily fused, but does not 
yield more than 30 per cent. of iron. The strata of ore extends 
beyond the territories of the duchy into France and Belgium. 
There are at present fifteen ironworks in operation in Luxem- 
bourg—ten not at work, and three under construction. The 
eighteen, when in full operation, are expected to produce a hun- 
dred tons of pig iron per day. The above account is borrowed 
from the Moniteur des Intérésts Matériels, published in Brussels 
and Paris. 

The committee of French ironmasters has published the returns 
of the production of cast and wrought iron for the former half of 
the present as compared with one-half of the previous year. It 
appears that the total make during the six first months of the 
present year, in round numbers, was: Cast iron, 634,000 tons ; 
wrought iron of all kinds, 456,000 ; and the half of the whole 
make of 1856, cast iron, 601,000, and wrought, 422,000 tons ; but 
the comparison is not completely satisfactory, as the committee has 
not taken the same period in each case ; and the production being 
greater during the latter portion of the year the result should 
have shown a greater increase in favour of the present year. Why 
the average half of the former year was taken instead of the six 
first months we cannot understand. The increase in cast 
iron has occurred principally at Averon, Champagne, Creusot, 
the north of the Moselle, Escant, and Corsica; there has been, 
on the contrary, a falling off in Ardennes and _ south 
of the Moselle, Comté Gard, and Bonches du Rhone, 
in the north-west, and the Sambre. In wrought iron, Aveyron 
shows the largest increase; then come Ardennes and South 
Moselle, Champagne, Comté, Corsica, Creusot, Excaut, and 
Sambre; the Loire and the south-west remained stationary; and 
Paris, the centre of France, Gard and the Bouches du Rhone, and 
the north-west, show a falling off, the greatest being that of the 
central districts, which only produced 54,229, against 55,460 tons 
last year. Unless the error in the comparison, noted above, be of 
large amount, the progress of iron manufacture in France is not so 
large as we have been led to believe. 

The imports during the first six months of the present year 
were:— 














Caat Tron. Wrought Iron. 
Tons. Tons. 
Materials imported duty paid 20,635 1,397 
Machinery os 06 oe 1,936 5,307 
Meal w0ds se oe ee oe 1,445 se oe 1.574 
Matesials entered under bond 43.197 .. +. 28,730 
Total 701,176 493,494 
The exports were: — 
Material .. «2 cc cf of s0 of ef 287 367 
Machinery oe 1,171 3.512 
Metal goola «46 ee ce oe we oe oe 71 3,545 
Re-+ xpo tation of foreign materials af.er 21,913 65,738 
being manufactured .. «6 os os 
Total... 24,131 73,164 


The official comparative returns of imports and exports for the 
three quarters of the year are instructive, 
Ca T IRON. 














1866. 1865, 

Tons. Tons, 

Imported under hond .. «6 06 «+ ee TO,7I7 oe oe 71,549 
Imported duty pald .. «6 oF «+ « 42,996 .. «. 54,379 
Total 113,103 .. 125,927 

Re-exported under bond 59,037 .. 66,525 

WROUGHT IRON. 

Imported under bond .. oo ee 45,127 34,650 
Imported duty paid 1, '32 1,155 
Total.. 46.159 22 oe 35.405 


Re-exported under bond 60,547 . 40,578 


This account does not, of course, include the exports produced 
from French iron. It will be seen by the above figures that while 
there has been a positive diminution under all the items of cast 
iron, the increase in wrought iron, on the contrary, amounts to 
nearly 50 per cent. 

Every exertion is being made to prepare the railway companies 
for the large amount of extra traffic expected next year; one 
great difficulty is the length of cuntinental journeys; even Nice is 
too far froin Paris to permit of many of the working classes under- 
taking the journey. Societies are being formed in aid of the 
movement, and while the railway companies will havea specially 
low tariff for visitors to the Exhibition, a considerable number of 
artsians, schoolmasters, and others will be enabled to come to Paris 
by means of subscriptions amongst themselves or of aid from the 
more v ea'thy classes. Amongst the schemes on foot is that of the 
orga isat on of a society at Warsaw for excursion trips from the 
old c: pical of Poland to Paris. 

The opening of new lines and the projection of new ones advance 








simultaneously, and scarcely a week passes without some addition 
in one case or the other. The Estramadura line just opened 
establishes direct communication between Lisbon and St. 
Petersburg—with the exception of a break at the confluence of the 
Volga an i Oca at Novogorod—voaching at Madrid, Paris, Brussels, 
Berlin, and Warsaw. The distances on the line are: from 
Novogorod to St. Petersburg, vid Mos:0w 700 miles; from St. 
Petersburg to Paris, 1,765 miles; Paris to Madrid, 932 miles; 
Madrid to Lisbon, 555 miles. Tae whole line is therefore nearly 
equal in length to the radius of our globe; and the whole journey 
would occupy about five days. 

The Annales du Génie ivil has published an important analysis, 
y M. A, Chauveau des Roches, of the report made by order of 
the Italian Government, respecting the works of the railway re- 
cently opened between Bologna and Pistoria. The new Govern- 
ment appointed five engineers—MM. Brigheuti, Negretti, Bella, 
Sella, and Tarducci—to examine the works already commenced on 
the slopes of the Apennines, with a view to the soundness of the 





plan oo and the report was favourable. The line es by 
Casalecchio, Sasso, Merzabotto, Sibano, = ane aggee | argato, 
Riola, Casale, Porretta, Pracchia, and Piteccio, and is abvut 


sixty miles in length. The construction of this line pre- 
sented great difficulties; the culminating point of the longitu- 
dinal profile, corresponding with the mouth of the tunnel of Prac- 
chia, which traverses the Apennines, is nearly 700ft. above the 
level of the sea, and this is reached by sharp inclines of 0°025 be- 
tween Parretta and Pracchia, where there is a level piece 400 
yards in length; from Pracchia to Pistoria the descent is more 
than 600 yards in about fifteen and a-half miles—an incline nearly 
as great as that on the line between Turin and Genoa, and in- 
finitely longer. The work on the new line is performed by loco- 
motives, with four pair of wheels coupled (system Beugnot), and 
the service has, to the present time, not been interrupted. The 
maximum incline is 0026; the average over a distance of 
thirteen or fourteen miles is 0024, while another piece 
of about ten miles in length averages 0°018. The minimum 
course of these two portions of the line are 1,000ft. radius. 
In consequence of the number of streams and the irregu- 
larities of the ground the bridges and viaducts are ex- 
tremely numerous—425 in all-—mostly, however, of small span, 
only 53 exceeding 15ft. The tunnels are 46 in number, and of an 

gregate length of more than 61,000ft., or 19 per cent. of the 
whole length of the line; the most important is that of Mommé, 
which is nearly 9,000ft. long on an incline of 0°0243; another, that 
of Piteccio, is about 5,000ft. long, with an incline of 0°0226 and a 
curve of 1,000ft. radius. In order to save expense, the cuttings, 
embankments, bridges, and viaducts are reduced to a single way. 
It appears that there was no possibility of keeping the inclines 
below 0°015 and the radia of the curves above 16,000ft., with a 
iunnel four or five miles in length. 

The Austrian Government has granted a concession to the 
Austrian Railway Company for new lines and prolongations, 
amounting to 123 miles; they are a continuation of the Hungarian 
line from Marchegg to Vienna; a line from Stadlau to Buchsteiner 
Miihle; a junction of the termini of the Rossitz Railway at Briinn 
with that of the Bohemian line; and a branch line from this last to 
Znaim. This resolves the question of entry into Vienna, and 
completes the general system of lines, which extends over about 
836 miles. The concession is for ninety-nine years from the first 
of January, 1867, and the same is extended to the old lines, which, 
in their case, is an additional ion of eighteen years. 

The Italian Government has announced its intention of carrying 
on the works of the Victor Emmanuel Railway until the end of 
March, 1867, the company not being in a position to proceed with 
the work at present. A sum of rather more than half a million 
sterling is to be raised for the purpose by the creation of consoli- 
dated bonds and Treasury bills on account of the company. 

The works of the North-Western Railway of Spain were re- 
commenced two months since, and are proceeding with rapidity. 

Some hope is entertained that a reduction of the rates, which has 
answered so well in Belgium, wil: be made by the French railway 
companies, or at any rate that the experiment will be tried 
during the Exhibition year. The old tariff in Belgium was eight, 
six, and four centimes per kilometre for the three classes 
respectively, with an addition of 25 per cent. for the express, 
which, however, took no third-class carriages. The new rates are 
fixed per league of five kilometres, and are as follows :—For one to 
ten leagues, 30c., 2Uu., and Loc. per league ; froin eleven to twenty 
leagues, 15c., 10c., and 74c.; and over twenty leagues, 10c., 74c., 
and dc. per league in addition, Third-class carriages are attached 
to all trains, and the surcharge is reduced to 20 per cent. A tra- 
veller, therefore, pays for thirty leagues, according to class, 5f. 50c., 
3f. 75c., or 2f. 75c., that is to say, 4s. 7d., 3s. 14d., or 2s, 34d. 
for ninety-four English miles, with a surcharge of 20 per cent. for 
express trains. The longest trip in Belgium is fifty-two leagues, 
and the cost from 4f. to 7f. 70c., 1624 miles for 6s. 5d., first-class, 
or, by express, just over 7s. 8d., rather more than a halfpenny a 
mile! The rate in France for the same distance is nearly four 
times as much. 

It is said that M. Dupuy de Some, Chief Constructor of the Im- 
perial navy, has determined on re-modelling the turret of the 
Taureau, which is not only to be raised six feet higher, but to be 
reconstructed on one side, and to receive the form of the point of 
a heart ; the port is to be pierced at this point, and the turret 
armed with a single mfled gun of 17 centimetres, 16} inches nearly, 
and weiguing, with its carriage, 12 to 14 tons, 

The Belligueuse, which departed not long since for the Pacific, 
presents another experiment, that of a new method ‘of fixing 
copper upon an iron vessel. ‘I'he method adopted is the invention 
of Captain Roux, of the Imperial navy ; the copper is separated 
from the iron by a coat of mastic, the composition of which is not 
given, and is fastened by means of rivets of the same metal. The 
rivets, or rather studs, are about gin. in diameter, and are fixed in 
a conical hole made in the iron by the hammer; the head is 
formed by a smali copper collar, beneath which is a washer of 
neutral metal, This experiment is important. 

A new form of bricks was presented to the Society for the En- 
couragement of Natural Industry the other day ; they are made 
with a round hole through the iniddle of each, and in this hole is 
placed a cylinder of the same material, which, when the interstices 
are filled in with mortar, makes a bonding between the adjoining 
»icks ; but supposing the idea to be worth anything, it is obvious 
that some of the bricks must be pierced longitudinally and others 
transversely, ‘I'he novion seems more curious than useful, 

A new and peculiar machine, invented by M. Lenormand, for 
the manufacture of glass tiles, merits attention ; the moulds are 
tixed in the circumference of a hollow iron wheel, through which 
passes a stream of cold air or of water; and just beyond the 
periphery of the wheel is a series of rollers having also a stream of 
water passing through them. The molten glass is introduced 
above, and as the wheel revolves is forced by the rollers into the 
moulds. When the tile has passed the rollers, it is delivered 
automatically on to an endless band of iron gauze, which carries 
it between two sets of horizontal rollers that straighten out the 
glass from the curve given to it by the mould; a second endless 
band conveys it into the annealing oven. The economy of glass 
tiles made in this manner, as compared with those moulded by 
hand, must be immense; and if found to work well, we cannot see 
why it should not be applied to the production of otber articles of 
the coarser kinds in moulded glass, the manufacture of such things 
being at present in a very rude state, and the handwork out of 
all proportion to the cost of the material. 

An experiment in towing by steam has just been made on the 
canal which joins the Oise near to Compiégne, said to be the 
busiest spot for boat traffic in France, The steam-engine made 
use of was of nominal 12-horse power, and it towed two heavily- 
laden barges, making its way along a tortuous and rising path, with 
great facility. Boats coming from the north to Paris by this route 
occupy, on the average, a month for the journey ; it is calcu- 
lated that with the aid of such an engine as that tried at Com- 





égne, the transit might readily be accomplished in ten days. 
aed steam has for some time been a pet idea of our neigh- 
bours, and it is not at all unlikely that in some parts at least, where 
the traffic is important, it will be carried into effect. 

An engineer of Toulouse promises something startling—a car- 
riage described as moving without steam, without weights, or coun- 
terpoises, and drawing an omnibus cuntainiag tweaty-four passen- 
gers at the rate of avout nine miles an hour. It is to be tried at 
Toulouse in a few days. It is a pity that that town is so far from 
Paris, for we should like to see this wonderful i 

An experiment in blasting with nitro-glyceriue was made at 
Neuchavei in the last week of November, aad was crowned with 
great success, The object was to detach a mass of rovk from the 
right bank of the Areuse, in order to constract a dam across the 
river, to prevent the earth and stones resulting from landslips 
being carried away by the floods. The bore was 2ift. deep and 
2in. in diameter, and the quantity of nitro-glycerine used 61b.; 
the mass of rock thrown down measured about 11,000 cubic ft., 
and the greater part falling into the river caused the level of the 
water above to rise 5ft. 

Tne new special school and college of Cluny promises to be a 
great ; the has just commenced in a quiet manner 
with ninety-two scholars in the normal school, and seventy-four 
boys in the college ; these are all boarders. The out-door pupils 
amount to fifty-two, so that the session opens with more than 
2Uu pupils and pupil teachers in scientific and industrial education. 
It is suid that accessions are taking place every day from all 
parts of France. The department of the Sadne-et-Loire, in 
which the establishment is situated, contributes 80,0U0f. towards 
general expenses. The Minister of Public Instruction has fixed 
the salaries of the establishment as follows :—Director, 6,000 to 
8,000f., or in English money £240 to £320; Professors, first 
class, £160, second class £.40, and third class £120; Preparators 
and Conservators of the collections £48 to £72, according to the 
class, rates which cannot be called extravagant. The Superior 
Council of the school is sitting daily at the ministry in Paris, to 
complete the details of the programme and modes of working ; 
this is a supervising council, independent of the actual working of 
the school, whose special business is to watch proceedings and 
make suc. improvements as it may seem necessary from time to 
time. ‘There will be a formal inauguration of the establishment 
under the presidency of the Minster of Public Instruction about 
the end of the present month. 

Mr. Richards has been elected a corresponding member of 
the Academy of Sciences of Paris, in the place of the late 
Admiral Fitzroy ; the other names proposed were those of Chialdi 
of Rome, and Livingstone. 








East NoRFOLK RaILway.—The commencement of this under- 
taking appears to have been again postponed, Mr. Hilton, who 
had been engaged as resident engineer, having left the district 
during the last few days. The contractor (Mr. W. 8. Simpson) 
has accumulated large quantities of materials, and, should the 
state of the money market be more favourable in the spring, the 
works will probably be then commenced. 

THE BELGIAN PUBLIC WoRKs Company.—A prospectus has just 
been issued of the Belgian Public Works Company, under the 
auspices of the English Credit Foncier and Mobilier Company. 
One of the first objects of the y is to brick over the River 
Senne, in Brussels, to intercept the sewage, and to run an exten- 
sive boulevard over the river. The contract has already been 
taken on advantageous terms. The cost is 27,000,000fr., contri- 
buted by Brussels, Brabant, and the State. The capital of the 
company is fixed at £350,000, in 35,000 shares of £10 each, divi- 
= into 25,000 A preference shares, and 10,000 B deferred 
shares. 

‘He COLLIERY DisPuTE IN DeRByYsHIRE.—Our Staveley corre- 
spondent reports that the unionists are declining and the non- 
unionists increasing in number, and enumerates the non-unionists 
connected with five collieries, giving a total of 670 men who have 
renounced unionism. He also states that a special train arrived 
at Staveley on Monday night bringing miners from Cornwall, 
whose arrival will doubtless have its effect on the strike. At 
Bolsover, out of the ninety-one who have hitherto paid into the 
union, only sixteen contributed on Saturday last. As the men 
give in their adhesion to the new movement, they have in most 
cases handed over to the secretaries the books in which their pay- 
ments to the union and the benetits received therefrom are re- 
corded ; and it has been resolved at one of the meetings that these 
should all be taken care of and finally burnt m public at that 
place in Staveley where once stood the ancient village cross, 
Among the seceders at Bolsover is the secretary of the union,-- 
Sheffield Telegraph. 

ANNUAL KalLWay RETURNS.—-We may have to return to this 
important paper, just published, but in the meantime may epito- 
muse its contents in tueir order as given by the revilway depart- 
meut of the Board of Trade. Taking the accidents first, it appears 
that in the year 1865 there were, in the United Kingdom, twenty- 
three passengers killed and 1,034 injured on raiiways by causes 
beyond their own control; and, agaia, thirteen were killed and 
five injured from their own misconduct or want of caution, Of 
companies’ servants twenty-eight were killed and sixty-uine were 
injured from causes beyond their own control; and ninety-four 
were killed, in addition to fourteen injured, by misconduct or want 
of caution. In addition to these, nine persons were killed on level 
crossings, forty-six trespassers, and eight miscellaneous. Total 
kilied trom all causes, 221; injured, 1,132, There were in the year 
ninety-two collisions and other accidents to p ger trains, and 
twenty accidents to goods and mineral trains, being a total of 112 
accidents to trains. ‘he miles open in England and Wales in 1865 
were 9,251; in Scotland, 2,200; in Ireland, 1,838—total, 13,289. 
The proportions of double and single lines aro, in Eugiand and 
Wales, 6,081 double, 3,170 single; Scotland, 946 duubie, 1,254 
single; and in Ireland, 476 double and .,362 siugle—total for the 
United Kingdom, 7,503 miles of double an.i 5,736 miles of single 
line. The wtal ber of p gers carried during the year 1865 
was 251,862,715, being an increase of 22,590,550 us compared with 
1864. Number of periodical and season-ticket holders, 97,417, 
which are in addition to the ordinary passengors, aud an increase 
of 20,618 as compared with the previous year. There is a decrease 
in the numbers of carriages, horses, and dogs carried in .86) as 
compared with 1864. The numbers of live stock carried in 1805 
were :—Cattie, 2,709,830; sheep, 9,33i,411; pigs, 2,360,005; the 
cattle being fewer in number by 223,02/ than the number carried 
in 1864, wuile the numvers of sheep and pigs carried are consider- 
ably larger. Minerals carried in 1865, 77,805,786 tons ; increase, 
2,300,005 tons; general merchandise, 36,/67,633 tons; increase, 
1,872,725 tons. The trains run- passenger, 3,448,509; goods, 
2,108, 98; total, 5,556,707 ; number of miles travelled by trains, 
139,527,127. Gross receipts from passengers, £14,724,802 ; excess 
luggage, parcels, carriages, horses, and dogs, £1,279,384; 
maus, £567,865; total, 16,572,051, being an increase of 888,0.1. 
Total receipts for 1865, from live stock, coal, &c., and gene- 
ral merchandise, £19,3:8,062, Total receipts from all sources, 
£35,890,113, being an increase as compared with 1864 of 
£1,874,549. The rolling stock in the United Kingdom in 1865 
consisted of 7,414 locomotives, 17,997 passenger carriages, 6,853 
other vehicles attached to p ger trains, 220,004 
and trucks, and 6,103 other wagons; total, 268,671. ‘The 
total working expenditure for 186) was £17, 149,073, leaving 
£18,602,582 as net receipts, the working expenses being 48 per 
cent. of the total receipts, The total authorised capital in shares 
and loans was £576,29:,663, and the total paid-up capital in 
shares, loans, and debenture loans outstanding, £445,478,145, with 
£11,089,084 subscribed to other undertakings. Of the total re- 
ceipts 46°17 per cent. are derived from passenger and 53°83 from 
goods traffic. The first-class passengers are 11°72, the second 
class 28°13, and the third class 60°15, per cent. of the whole num- 

















bers respectively. 








THE ENGINEER. 





Dec. 21, 1866. 








THE BOLIVAR TWIN-SCREW ARMED TRANSPORT. 











CERTAIN paragraphs have been going round the papers regarding 
an armed vessel called the Bolivar. The vessel was at one time 
involved with a mystery for which there was really no foundation, 
and which has been happily completely cleared up. Our readers 
have heard of the Bolivar before, as in our impression for 
August 24th we gave an account of a race between her and the 
Admiralty yacht Enchantress, in which the latter vessel was 
beaten hollow. The Bolivar is a twin-screw armed vessel built for 
the Venezuelan Government by Messrs. Dudgeon, of Millwall, 
and engined by the same firm. She is fitted with indented sides 
on Captain Symonds’ system. The arrangement will be best 
understood from the accompanying engraving of the ship. 

We deferred giving the illustration of this vessel until the 
principle on which she was fitted had been thoroughly tested. 
hn her passage to South America her performance was quite satis- 
factory, coniirming the speed attained on her trial trips, and 
proving the designs applied by Captain Symonds in her armament 
and general arrangement to be a success, 

The Bolivar is a type of vessel possessing several novel and 
valuable features, the most prominent being, as we have said, the 
indented side, by which the landing of troops can be effectually 
covered by her 70-pounder guns, firing at 10 deg., with the keel 
either ahead or astern, and by the operation of her twin screws 
she makes a formidable end on _ battery, if required. 
During her voyage the Bolivar encountered very bad weather, 




















but excellent practice was made with the guns, the ports | 


being kept open without any inconvenience, the indents being 
entirely free from any lodgment of water in the heaviest beam or 
head sea, apparently proving that heavy guns may be carried by 
sharp high-speed vessels, fitted on this principle, without detriment 
to any of their sea-going qualities; the guns in this case were about 
5ft. from either end, thus keeping the extremities light. The facility 
with which any iron vessel can be altered to this plan, as evidenced 
in the Bolivar, is, perhaps, not the least important feature of the 
invention. It has been applied both to the Pallas and Research 
with considerable advantage, but, being wooden ships, in neither 
case has the alteration been as perfect as in the Bolivar, which is 
the first vessel in which Captain Symonds has been able to apply 
his invention in accordance with his own conception of the 
principle. We append the following extract from a letter received 
from the commander of the Bolivar :— 

‘* We had a splendid opportunity of proving the advantages of 
twin screws in handling a ship in a crowded anchorage. When 
about to leave the inner anchorage at Falmouth, we hada steamer 
close astern of us, a vessel ahead, and one on each beam, and no 
room between the shore and these vessels to permit of our going 
between it and them; at the same time there was a strong gale 
blowing to which we were riding: when the anchor was tripped, 
the engines were started, one ahead the other astern, and the ship 
turned exactly in her own length without drifting a foot to lee- 








ward during the operation. In performing the evolution it is 
perfectly unni to work the engines at more than ‘very 
easy!" The ship pe ormed splendidly against the south-west gale 
which prevailed for two days after our leaving Falmouth. We 
found it best to keep. the engines down to seventy-five revolutions 
and ninety straight at the sea; she then averaged seven knots an 
hour; there is no doubt that the twin screws are most successful 
in forcing a ship against a heavy head sea and wind. We had 
another proof of their superiority in the passage to Madeira—the 
port engine got a heated bearing, I offered the engineer to stop it. 
He said that reducing the number of revolutions would be suffi- 
cient; he, therefore, reduced the revolutions of that engine down 
to twenty-five, and kept the other up to eighty. During the time 
of the bearing cooling our speed was reduced har ily two knots, 
and hardly any effect was noticed in the steering; this is a decided 
advantage. In picking up a snug berth among shipping, or in 
mooring or unmooring with steam up, the twin screws are 
invaluable, and lighten the labour immensely. We took a turn 
out of our hawse when shifting berth to the quarantine anchorage, 
simply by turning the ship right round with the screws; you know 
what work clearing hawse is, and can, therefore, imagine how the 
usually tedious operation was simplified. The indented sides are 
without doubt admirable, and in the heaviest weather have been 
entirely free from any lodgment of water, and we were enabled to 
make excellent practice with the guns.” 








EXPANDING TUBE TIGHTENER AS USED ON SOME GERMAN LINES. 
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THE accompanying engravings 
show a simple tool in use on the 
Austrian Theiss Railway and 
several other German lines. It is 
for bulging out the collars often 
formed for the sake of properly 
tightening the tubes inside loco- 
motive fire-box tube plates. 
Fig. 1 is a longitudinal section 
of the tool at the beginning of 
the operation ; Fig. 2, a longi- 
tudinal section of the portion of 
the parts at the end of the 
operation; and Fig. 3 is an 
elevation of two semi-cylindrical 
halves of the expanding mandril. 
The fire-tubes of the locomotives 
on the Theiss Railway are of brass, 
but at the fire-box end they 
have soldered on a piece of copper 
pipe Gin. long and jin. thick. 
This is properly tightened in 
the tube plate, and hammered back in the usual way; upon 
which a collar is formed in the tube by the tool we illustrate; 
and, lastly, a steel ferrule is driven in. 

An iron ring is first of all placed against the fire-box plate, 
after which the tapered centre piece and the expanding mandril 
are inserted into the tube. Both of these are of hardened and 
polished steel. On the tapered end of the expanding mandril is 
slipped a brass collar, against the outer end of which is 
screwed a{nut, a washer being placed between them. On the 
nut being turned round, the tapered centre piece is forced for- 
ward, at the same time expanding the two halves of the mandril, 
as is seen in Figs. 2 and 3. The inside of the tube is thereby 
necessarily forced outwards against the tube plate, forming a 
regular and tight joint. 





HYDROSTATIC COTTON PRESS AND BALING 
APPARATUS. 

Ivy our impression for November 16th we published illustrations 
of an engine to be used in connection with a cotton baling press, 

tented by Mr. Cottam, of Wimbledon. The press we now 
Hrustrate in page 497 has been constructed by Messrs. Robinson 
and Cottain, engineers, Battersea Works—a well known in 
connection with hydrostatic machines, as the successors of Messrs. 
Bramah and Robinson, the former known as the inventor of the 
Bramah Press. 

The improvement claimed by this new system of cotton packing, 
&c., consists in giving an extraordinary rapidity of ascent to the 
ram of the hydrostatic press when the cotton is lightand much of the 
power not required. This is accomplished by making use of the ram 
of the press as a second cylinder. This second (inverted) cylinder 
is raised by a stationary tube or cylindrical ram of small diameter, 
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fixed to the bottom of the cylinder proper, the water from the 

pumps is made hed pw through this fixed tube and raise the ram 
) ey 


or second (inve: linder with greatly increased speed, owing 
to its small area, at the same time a suction valve is in communi- 
cation with a cistern of water and the cylinder proper, so that the 
water follows up the larger ram in its ascent, and when the mate- 
rial to be packed or pressed has been decreased to about one-fourth 
of its original depth, and offers a sufficient resistance, say half a 
ton on the circular inch, the larger pump valves being weighted 
to that pressure are thrown out of work, and the smaller pumps 
continue pumping until the pressure has arrived to, say, two tons 
on the circular inch, when a self-acting valve is lifted up and held 
with a catch (not shown in the engraving) on the second floor, and 
a communication made with the cylinder proper; at the same time 
the suction valve communicating with the cistern is closed by the 
pressure within the cylinder proper; the larger pump then com- 
mences again to pump until the pressure in the large cylinder or 
cylinder proper has arrived again to half a ton on the circular 
inch, then the packing or pressing is continued with the smaller 
pumps only until the pressure arrives to, say, two tons on the 
circular inch—by this means four gradations of speed and power 
are obtained; for instance, suppose the large ram to be 12in. 
diameter, and the small tube 3in. diameter, we have with first 
pressure 44 tons, second 18 tons, third 72 tons, fourth 288 tons. 
As a great loss of time is occasioned in making up (hooping and 
sewing) the bale in the press, an arrangement is e with a 
movable head or carriage on suspended rails, by which the bale, 
when it is sufficiently compressed, is instantly removed to a con- 
venient place to be hooped and sewn. A short time before the press- 
ing is completed the doors are opened by means of a chain or rope 
fastened to a lever communicating by rods to two other levers 
which raise and depress two catches, one on each side; this rope 
then passes over a pulley, and is hooked upon the follower proper. 
As the follower gets near the end of its stroke it pulls the chain or 





rope, and the catches are opened and the doors fall down; these 
doors are counterbalanced, and are, therefore, quite easily lifted 
up afterwards. The instant the doors are open a trigger and two 
chains, which are fast to the movable head or carriage, are 
fastened on to a false follower, which has been pressed up within 
the box with the cotton; the pressure is then taken off, and the 
false follower and bale are run away to any convenient distance 
from the press to be hooped and sewn; and the same time the one 
bale is going away with a false follower, another movable head 
or carriage has brought and deposited a false follower and packing 
cloth into the box from which the bale has been taken; this box is 
then ready to be taken to the hopper to get refilled with loose 
cotton, so that the press is kept wet to its work of pressing only. 

A great saving in the cost of constructing the pumps is secured. 
By referring to the engraving in ‘I'Hk ENGINEER of November itth, 
page 378, this will be seen at a glance, and at page 38v is a short 
description of them. Tne whole operations of pressing, shifting 
boxes, &c., can be performed in less space of time than a minute, 
so that the pressing, removing bales, and shifting boxes is cal- 
culated to be in advance of the other operations, viz., filling the 
boxes, hooping, or sewing the bales. Making a liberai deduction 
from the above data, each press will pack ready for shipment 
from 290 to 300 bales per day, depending upon the activity of the 
men; and a 2U-horse engine, with two sets of compound pumps 
working four presses, will pack from 1,000 to 1,200 bales per day. 
The weight ot the engine, pumps, four presses, &c., complete, is 
about 89 tons. 





Tue New BLackFRiakS Bripce.—On Friday the Bridge-house 
Estates Committee of the Corporation of London, upon whom 
devolves the duty of supervising the erection of the new bridge at 
Blackfriars, and of providing the ** ways and means,” paid a visit 
of inspection to the works, accompanied by their chairman, Mr. 
Robers ‘I'aylor, and by the controlter, Mr. Brand. At the works 
they were received by Mr. Joseph Cubitt, the engineer-in-chief ; 
Messrs. ‘horn, the contractors; Mr. Carr, the assistant-engineer ; 
and by Mr. F. W. Bryant, resident agent of the contractors. The 
general result of their official visit was to show that the operations 
are being pushed forward as rapidly as the inherent difficulties of 
the work will admit, and that probably by the end of next year, 
or the beginning of 1868, the bridge will be so far advanced 
towards completion as to carry the ordinary traffic, though the 
parapet walls and much of the ornamentation will remain to be 
finished. Already, beginning from the Surrey side, the abutment 
has been constructed up to the course from which the arch will 
spring, and is ready for the ironwork. The first and second piers 
from the south side are nearly up to the half-tide level, or to a 
point midway between high and low-water marks, and by January 
next the first pier will be sufficiently advanced to admit of the 
superstructure of the first arch being raised. ‘That arch will have 
a span of 155ft., and be composed of nine ribs of wrought iron. 
In the case of the third pier from the Surrey side, which is the 
least forward, the caissons are ready to be lowered, and for the 
fourth pier, or that nearest the City side, four caissons are in 
progress of being sunk, and the contractors hope to raise the 
superstructure of iron in three or four months from this time. 
On the north or City side the abutment is up to the level of the 
course from which the arch will spring, and the ironwork is in a 
very forward state. Large quantities of the wrought iron are 
being sent up from Wednesbury, from the foundry of Messrs. 
Lloyds, Foster, and Co., and, for the ornamental work, columns 
of red granite, quarried in the Isle of Mull, are being polished in 
Glasgow, preparatory to being forwarded to London. Each 
column will be upwards of 7ft. in diameter and 12ft. in height, 
and will be polished after the manner of those of the Cariton 
Club. Altogether the committee were much gratitied with 
the steady progress of the works, and expressed a unanimous 
opinion that the bridge, when finished, will redound to the pro- 
fessional fame of Mr. Cubitt, the engineer-in-chief, and be an 
ornament to the metropolis, to say nothing of the Corporation of 
the city of London, at whose sole cost it is being constructed for 
the public use and convenience. The foundation stone of the 
structure was laid in the mayoralty of Mr. Alderaan Hale, and 
that of one of the principal piers in the time of Mr. Deputy 


| Hawtrey, the then chairman of the Bridge-house Estates Com- 
| mittee, 
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BOVILL v. GOODIER. 
THE SUMMING UP OF JUSTICE WILLES. 


Mr. Justice Wiiues began by alluding to the inten- 
tion of the Master of the Rolls, in sending the issues 
before another Court, of having “ entirely fresh minds 
brought to bear upon the question”—a fresh jury and a 
new judge. He next stated the law with “ respect to such 
moc - as is sufficient to sustain a patent,” and the con- 
struction to be put on the patent of Mr. Bovill. He ex- 
pressed concurrence with the Master of the Rolls as to the 
matter of the utility of the patent, and the question of 
infringement by Mr. Goodier. He also thought, in spite 
of what was said by Mr. W. Williams, the counsel for the 
defendant, “that there was no inconsistency ” “in directing 
no issue as to the novelty of Mr. Bovill’s patent, and in 
directing no issue as to the infringement of Mr. Goodier.” 
With regard to issue No. 2, with respect to the exhaust, 
the most important of all, or the application of a re- 
volving fan sucking the stive from the mill-stone case, Mr. 
Justice Willes said :— 


I must remind you that No. 2 consists of the application of an 
exhaust to the mill-stone case—the application of the exhaust so 
as to draw away the stive and hot air, and to take it off and send 
it on. What is done with it afterwards is dealt with by No. 3. 
Now I must at once say that if the description of No. 2 had 
stopped there, I should have directed, in point of law, a ver- 
dict for the defendant, because every part in the description in 
No. 2—the elements of every part of it—was in existence as part of 
knowledge before the patent was taken out. There was drawing 
of air through the eye and passing air through the stone ; and there 
was the application of an exhaust to the extent of drawing every- 
thing, meal and all, to the place where it was afterwards dealt 
with. There was the application of that exhaust to the mill-stone 
case. Having made that remark I apply it to a vast mass of 
evidence that was necessarily given on the part of the defendant. 
Of course the defendant’s counsel could not introduce his case of 
infringement to you without showing the arrangement to which 
resort had been made, and therefore over and over and over again 
the evidence naturally refers to the application of the exhaust. 
The entrance of the stream of air, sometimes between the stones, 
asin the caseof Mr. Potto Brown’s application of the exhaust, 
and in some cases the application of a blast of air whether 
through the stone or outside the stone, occurred over and over and 
over again. And with respect to all that evidence it follows that 
the question is not whether the exhaust was used ; the question is 
whether the exhaust was so used as to constitute, taking it in the 
way put by the counsel for the defendant, an anticipation ; or, as 
he says, supposing it to be done now in the same wavy, an infringe- 
ment of Wr. Bovill’s patent. Having excluded that from the 
invention, the inventive part of No. 2, and also having removed as 
much as possible any confusion that might be introduced, and 
speaking only of whether the mechanical elements of Mr. Bovill’s 
patent had been used before, let us see what Mr. Bovill’s patent 


1s. 
Mr. Bovill’s patent has been commented upon by various learned 
mag I prefer reading to you shortly from the judgment of the 
laster of the Rolls, actually what he says as to the invention of 
Mr. Bovill, and you have had read other parts which I shall not 
repeat. That strikes me as being the shortest and clearest way 
of showing you what Mr. Bovill alleges to be, and what it has been 
decided that --and it must be at present taken,—his patent is : 
‘* The invention consists in producing a blast of sufficient power 
and exactly so regulated as to exhaust the hot dusty air from the 
mill-stone case, and drive it, with the stive only, intoashaft where 
it may be utilised and prevented from injuriously affe-ting the air 
in the body of the mil.” There are some other consequences 
which I need not refer particularly to. Therefore the patent 
which we are to consider is a patent the invention and the merit 
of which consists in suggesting that the exhaust ought to be so 
regulated as to take away. what the blast introduces. Now I have 
only one word to say upon the description of the patent. I 
have carefully read this specification for myself, and again speak- 
ing with that deference which is due after so much greater an 
authority has expressed his opinion upon the matter, I take upon 
myself to say, that I humbly concur in the judgment of the 
Master of the Rolls in saying that this second part of the patent 
does apply to an exhaust, applied not only in conjunction with a 
superadded blast, but in conjunction with any blast at all, whether 
superadded or not—whether it is a blast caused by the action of 
the stones upon the air, setting it whirling, subjecting it to the 
centrifugal force, the air entering through the eye of the stone, 
the exhaust drawing off the air which is introduced by such a 
blast as that. I see no reason for confining the word ‘* blast” in 
the specification to a superadded blast, and I find nothing in the 
specification to authorise me to express any doubts as to the pro- 
priety of that decision. 


In this portion of the argument, clearly and fairly put 
by the learned judge, it appears to us that, with every 
desire to do fair justice to Mr. Bovill’s present construc- 
tion of his patent, the question whether an ordinary pair 
of mill-stones do really produce a blast between the grind- 
ing surfaces appears to be lost sight of. We do not wish 
to commit ourselves to either opinion; but it certainly 
appears physically incredible that a pair of stones, at their 
outside edges only the thickness A piece of bran dis- 
tant from each other; with the ordinary furrow only three- 
sixteenths deep at the deepest part; with these capa- 
cities, narrow as they are, filled with grain in various stages 
of comminutation; notoriously liable to paste up without 
the aid of an injection or exhaust blast, it appears incre- 
dible, say we, that air in any useful quantity could be pro- 
jected from between these surfaces at the outside skirt. 


Now, therefore, continued the learned judge, the patent is for 
the application of an exhaust, regulated in such a manner as to 
carry off—call it the plenum—I should call it the wind produced 
by the blast coming in; that is, an exhaust regulated according to 
the force of the blast used to go through the stones. Then, any- 
body hearirg that would say that that was in contradiction to 
what I said before, because that is a mere ide1, and therefore 
there can be no patent for it. But I must tell you that that 
— also has undergone discussion; and it has been consi- 
dered, after that subject underwent investigation, that this patent 
is a valid patent in that respect, for reasons which it is not neces- 
sary to go into at large, because it is not the question before us. 
But it is proper that I should tell you that it has been held that 
the patent not only claims that, it suggests the idea, and that that 
idea is a useful one, but that the patent also points out the means 
by which it can be attained. Now this part of the patent has 
been applied, as we have heard, in a great many places. As we 
have learned, the idea existed in the earlier patents, and if the 
evidence for th: defendant were out of the case, and that of the 
plaintiff stood alone, it would seem that until the year 1849 means 
were not suggest: | by which the idea could be brought to perfec- 
tion. That idea was brought into practical use and benetit in a 
mill in 1854; the superadded blast and exhaust were used in Mr. 
Bovill’s patent, you see, but afterwards the exhaust was used 
alone. Now, I will leave that, with the exception of one remark, 
it is gg oe! true, as was contended on the part of the defendant, 
that Mr. Bovill had no right to take out a patent for this as if it 
were a new idea. A man who puts together old elements in a way 





to produce some new result—or even an old result—proviled it is 
scenes conditions more favourable than were attained by 
the old method, it would be equally the subject of a patent. A 
man who takes out’ patent in such a case ought to state that his 
patent is not for a new process, but for improvements; that is 
what he is bound todo. I quite agree with what was stated ; but, 
then, when one turns to the specification, as I read it, it is an in- 
vention “for im ents in manufacturing wheat and other 
grain and meal flour.” Therefore, a I tried to under- 
stand it at the time, I donot quite see the force of the remark 
about the patent not being for improvements. The result is to 
remove any erroneous impression t might re ; 
body who, after that patent, worked by the aid of Mr. Bovill’s 
su ions in the fication, and in his manner, regulated the 
exhaust so as to hit the bull’s-eye at once and produce the bene- 
ficial result without fumbling or wandering, or being obliged to 
make experiments to’get at it for himself, would infringe the 
patent, and nobody else would. 

Now I come on to the third, and with respect to the third ques- 
tion, I am not assisted by what has been done in any other court 
that I know of. I am not at all assisted with reference to whether 
this third part of the invention has been construed as being to be 
taken with the second part of the invention, that is to say, 
whether the third claim is a claim of straining the stive or air 
charged with flour through suitable porous fabrics or not. I do 
not wish to go through a legal judgment as to my reasons for 
thinking so, but my impression at present is—and Mr. Williams 
was quite right in thinking it was—that the first part of the 
patent, which is mentioned before the second, and has no refer- 
ence to it that I can satisfactorily make out, is a separate and 
distinct claim. My present impression is that the third part of 
the invention is a claim to use a chamber in connection with the 
exhaust. The terms in which the exhaust is mentioned in the 
third claim are so nearly identical with the terms in which the 
exhaust is described in the second, that if I were to pronounce a 
judgment upon the matter now, I should say my inclination is that 
it was intended to use the third in conjunction with the second. 
But as the defendant’s counsel take another \iew of the matter, 
and as the form of the questions sent by the Master of the Rolls 
will enable you to return a verdict separately if you thing it right, 
as to each head, and also generally as to the whole, you will be at 
liberty, if you think that either as to the first or third head, it 
ought to be rejected for want of novelty, to say, nevertheless, if 
you think so, that the invention as to the fourth question or as 
to the second, was new. The third I need not read to you again, 
you have it before you; it has been read over twice to-day, and it 
was also read in other parts of the case. With respect to the 
third question you have the evidence of various witnesses, and you 
have ps the reference made to the patent. With respect to the 
third, as with respect to the others, I shall ask you what you say 
to it separately, and also what you say to it in combination. 

Now these being the questions, I refer you to the evidence. The 
object of Mr. Bovill’s petent, as he states it, was to get rid of the 
moisture between the mill-siones and also in the meal; in some 
respects to get rid of the delay, aud assist in working the mill to 
do away with the unhealthiness which resulted from the dust of 
the fan and hot moist air getting about the mill; and I think one 
of the witnesses said the effect was to increase the quantity if not 
to improve it also. There was a suggestion as to the improvement 
of the quality, but that was finally not put in issue; at any rate 
there was an increased quantity of flour. Well, with respect tu 
all these, of course you would form your own judgment as to how 
far Mr. Bovill’s patent seems to have gone, and you would do so 
after the views so ably pointed out on the part of the defendant 
by his counsel, when he said, ‘‘I don’t care for the exhausting of 
the plenum.” 

Alluding to the two French patents from the British Museum, 
the judge observed:—'‘ With respect to documents, of course if 
any documents were in existence in this country before—and when 
I speak of this country, I mean in this kingdom—and which a 
person could get at and inform himself from, so as to do what the 
Ente suggests that he invented; if there was a direction enabling 

im to do it that would anticipate the patent, although no person 
might have taken the trouble actually to read it. If it was there 
as —> use the same expression which I used before, of the sum 
of knowledge upon the subject in the country and capable of 
practical application —that would do away with the novelty of the 
patent. 

Perhaps I had better refer to the second class of evidence, first, 

reminding you of the witnesses and the documents, and some of 
the witnesses who were called to explain the documents. With 
respect to the documents it is not my intention to read them 
through again, but simply to refer to them shortly, reminding you 
of them. and then go on to what has been stated by the witnesses. 
First, the French patent (Vallod’s) whi-h got into the British 
Museum in the year 1835 or 1836, long before Mr. Bovill’s patent. 
With respect to that, you remember, evidence for plaintiff unprac- 
ticable; evidence for defendant, the plate of the fabric; the tube 
through which the fan at the top of the small chamber was to suck 
the meal, or to suck the dust after the meal was delivered up into 
that chamber along the flue, would suggest to any practical person 
to do what Mr. Bovill has done in his third claim. I believe that 
is about the result. You have heard the statement of the engineers 
upon that subject. You must take them both accompanied by this 
further statement, viz., that that patent does not appear to have 
come into practical use, Probably you, or some of you, will be 
able to judge how far that would suggest and point out the 
means of arriving at what Mr. Bovill did. The next is Damy. 
As to Damy, I read the specification after going out, and I came 
back and stated what I thought about the translation of the word 
‘‘ventalateur,” ‘‘ blowing fan,” and I must say that I quite un- 
hesitatingly am of opinion that the translation of that word is 
correct, You have heard the remarks upon it on the one side, and 
on the other; you heard the remarks made by the defendant's 
counsel that that gave at once the very thing which Mr. Bovill did, 
if a person were a competent person, which competent person you 
must always assume in speaking of questions of that description. 
A child might do nothing, but a philosopher might do a great deal 
more than an ordinary competent person. 

You must assume an ordinary competent, skilful person. The 
remark upon the part of the plaintiff is that it deals altogether 
with condensation, and does not at all point out straining as being 
the object. Then I ought to say that the same remark which 
applies to Damy applies also to Vallod. It does not appear to have 
got into any practical use. It may be said that millers are slow to 
take to new inventions, yet we know that when persons take the 
trouble to take out patents they generally take some means to 
make them known, and they would find some millers to adopt 
them if they were really useful. 

With respect to the above remarks of the learned judge, 
we might observe that although descriptions of MM. 
Vallod and Damy’s specifications might be deposited in 
England, that is no reason why those French patentees 
should try to = their inventions into use in England. 
In any case, they would probably have enough to do in 
their own country; and twenty or thirty years ago the 
means of communication and intercourse between England 
and the Continent were not so easy as at present. As re- 
gards the actual | ee application of Vallod and Damy’s 
patents, the real question is as to the extent of their user 
in France or elsewhere. It is even not impossible that 


M. Vallod’s exhaust fan, thirty years and more old, may 
have been the germ of the universal use of the exhaust. 
Then we come to England: Gordon’s patent was in 1844, and I 
may describe it to you in this way: Gordon’s was the patcnt with 
the blast from below. You recollect what was said as to the 
effect of the blast without the exhaust; about the blast having the 


ht remain; that any- . 





effect of cooling and increasing the working, so far as the working 


of the stones was concerned, and producing a great increase of dust 
and stive in the mill, and passing it out into the mill. That was 
Gordon’s blast, which I think I may pass over. Gordon’s blast 
was what was referred to by Mr. Muir; I do not recollect any 
description of the practical working of Gordon’s blast, except by 
Mr. Muir, and I do not think what Mr. Muir stated is at all in 
contradiction of what was given in evidence for the plaintiff with 
respect to that blast, and the reason it did not su 

We have given elsewhere an account of the remarkable 
letter and sketch to which the learned judge here alludes. 

Then you have Newton’s patent of 1846, and Newton’s of 1846 
was the patent the object of which was to exhaust, but to exhaust 
not in a degree, but altogether to take up the whole produce from 
the stones, as it was ground, and carry it away to a chamber where 
it was utilised. The effect of the evidence of the plaintiff on that 
point was to show that the exhaust required was so strong that it 
caused a waste, and carried away the stuff to an extent which 
made it not a useful patent. The corn was said to be blown 
through by the strength of the exhaust used in that process, and 
that was stated not to be a useful process. 

An examination of Newton’s patent (No. 11084, a.p. 
1846) will show that, although it was impracticable from 
its drawing out the entire produce, yet that the drawings 
carefully and fully show the application of the “hat,” or of 
the tube passing from the top of the mill-stone case into 
the eye. Only by the use of a joint of this kind, by, in 
in fact, shutting off the eye from the shoulder of the stone, 
is any blast practicable ; and only by this means, conjoined 
or not with an intermittent closing and opening, by means 
of a valve, of the meal spout, can an exhaust really induce 
a current of air between the grinding surfaces. This joint 
is in itself a very important improvement. 


Now, passing over Newton’s patent, we come to Mr. Bovill’s 
patent. Mr. Bovill’s patent of 1846 I do not think I ought to 
make any remark upon. I think Mr. Williams withdrew the 
evidence given by Mr. Bramwell with respect to the patent of 
1846, It is not material, except for this purpose, that you should 
bear in mind that the contrivance shown in that patent unques- 
tionably was given to the world ; in 1846 these contrivances were 
given, and that would prevent Mr. Bovill, or anybody else, from 
putting them into a subsequent patent, exccpt in some new com- 
bination, with some new result. 

Then there is the Scotch patent (Mr. Bovill’s) of 1846. I do not 
trouble you by referring t the Scotch patent of 1846 for this reason 
because I understood, on the part of the defendant, that that 
patent was referred to on'y for a purpose with which I have 
already dealt, viz., with reference to the question as to No. 1. If it 
was intended to be referred to for any other purpose, and I am re 
minded of it, I shall be glad to refer to it. These observations, I 
believe, exhaust the documents. 

I now come to the evidence of the witnesses who were called to 
prove prior user at various mills ; and, as I recollect, the mills 
were four. There was, first, Mr. Potto Brown. who spoke of two 
mills, but he spoke particularly of Houghton mills, at which the 
process was said to have been introduced at so early a period. He 
was at Darblay’s, I think he said, in 1845, and set about intro- 
ducing the process in 1846, which he says he has continued inthe 
same way with the results whi-h were describ d. 

As regards the curtain described by one of the witnesses as being 
fastened at the top and at the side, By all the witnesses, if I 
recollect rightly, and certainly by two of them who spoke with 
respect to this plan, it was described as having the means of 
being fastened by loops at the side at which it was not fastened 
t» the wall, and in the same way, one of them said, to the ficor. 
The third witness stated it to be a curtain which hung froma 
rod near the top of the room, on which it moved across upon rings. 

Now, the witnesses were, Mr. Brown himself, Clarke the 
millwright, and King. Clarke was a millwright and owner of a 
mill also. King was at the mill, and they all spoke of its being 
put up so early, and of it working. With respect to the curtain, 
Mr. Brown made a statement which is not unimportant, I think, 
with reference to the third part of the claim, that the curtain 
was not always down, but at times it was looped up, according to 
the state of the weather. If it was tied up the effect would be 
that the air would pass out through the cowl, but the curtain was 
there, and it was described to have thé effect which Mr. Bovill 
attributes to his machinery in the third claim. That was Mr. 
Brown’s statement with respect to the curtain. I think it also 
appears that Mr. Brown, in the year 1851, had a communication 
with Mr. Bovill on the subject of a license, and it was not wrong to 
remark that in 1851 he acted in a manner as to which you will 
say whether it was the manner of a man who asserted that a per- 
son had wronged him by taking out a patent for a thing which he 
had been doing since the year 1846, or whether it was the manner 
of a man who thought that he himself had nut quite come up to 
the thing, and that Mr. Bovill had got something as to which he 
must come to terms with him. Mr. Brown said that he did not 
want litigation, and therefore wished to get the license, but did 
not choose to take one out. Then follows the proceeding, but to 
that at this time I do not propose to make any reference. 

Now, with respect to King’s evidence: that only brings in that 
it was stated that in that place in which Bovill’s No. 3 is alleged 
to have been anticipated by a curtain worn over the stive, which 
was taken from the floor, was stated to have been given to the pigs. 
I shall read over the evidence of these witnesses, or either of them ‘ 
if you wish it, but I think the plan is quite a sufficient reminder of 
what it was. 

The next person who was called was Mr. Fison. The rebutting 
case also referred to Fison, but inasmuch as Fison stated it in 
his own evidence, I do not think it necéssary to refer to the rebut- 
ting case upon that point. Fison appears to have put up a plan, ~ 
which is said also to have been an anticipation of Bovill’s. That 
plan he kept for some months, and then he adopted Pinel’s pro- 
cess, which turned out to be unsuccessful. He abandoned Pinel’s 
process, I think, in 1849, and from that to 1851 or 1852 he did not 
resume the use of that which is said to be an anticipation so as to 
make it an anticipation. Therefore, you have the application of 
the thing for a short period abandoned, a substitution of something 
which did not succeed, that of Pinnel’s that given up. A man, 
therefore, whose mind is on the subject of improvement, desirous 
to adopt it, and who, if the first was so very great an improvement 
as it was suggested it was, that is, to produce the useful result 
there was in Bovill’s, what would he have done? Would he have 
resumed it or not? He did not resume it for three or four years, 
and when he did he resumed it with a difference, that is, after the 
date of Bovill’s patent. Mr. Fison’s evidence is corroborated by 
Mr. Raffe’s and Mr. Tongues’ evidence in the rebutting case, 
Fison’s and Wraith’s were the evidence as to Ipswich. 

With respect to Mr. Muir, I do not propose to make any 
remark, 

Now we come to Kidd’s mitl, Isleworth, which appears to be a 
very large establishment, and to have been so during a period ex- 
tending over all the time with which we have been dealing in this 
case, or a greater part of the time. At Kidd’s mill a contrivance 
is stated by the witnesses to have been ap lied successively, with 
some differences and changes to the three sides of the mill, acted 
upon by three fans, as to the precise position of which at first there 
is a variance, probably accounted for by the fact that the evidence 
for the plaintiff shows a change in the position of two of the fans— 
the fans stated to have been on the floor above the stone floor and 
at the roof with the enclosure of the bin by the fabric, which fabric 
was taken away at one period and boards substituted for it. A 
change was made in the weed 1846, which, on the part of 
the plaintiff is stated to have been not an important one 
with reference to the working, and what was done before 
the patent of 1849, but ain, by witnesses called in the 
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rebutting case on the part of the defendant, is stated to have pro- 
duced a very considerable result, both with respect to the state of 
the meal and the state of the stuff which was removed ; not in 
the state of the stive, because the witness who spoke to that cor- 
rected himself, and there was.no machinery in operation when 
he went to put up the alterations of 1856. Here is evidence stated, 
not that there was a quantity of stive with the old process, but 
that the old process had been removed when he put up the other, 
That seems to have been the course of ao odimes. I omit the 
interludes as to putting up boards when there was the order for 
inspection. Mr. P evidence as to that was, that boards 
were a ready substitute for canvas, and the application of the 
canvas is still important. 

Now, with respect to the evidence given by those witnesses, 
who were many in number, Messrs. Raymond, Mather, Westwood, 
and Podger. « evidence on the part of the Kidds is to the effect 
that the process was used there which combined an exhaust with 
the porous fabric, that going on during all the period, but nega- 
tiving the materiality of the change in 1856. ey say it dated 
from the time when it was erected, before the patent, and pro- 
duced the same result which Mr. Bovill’s patent produces. Now, 
there is one thing which I have omitted in speaking of Mr. Fison’s 
evidence, and which I ought not to have omitted. Mr. Fison 
spoke of having tried the strainer upon the dressing machine 
before he took te in the mill, and with success. He says that 
shows the use of the strainer in an analogous way and excludes 
the idea of novelty. The evidence as to the meal he treated as an 
experiment. 

Weare dealing with and testing, whether things are the same 
by comparing the results. On the part of the plaintiff’s it is said, 
‘*I was on the look-out for the invention, and I never found it 
before the patent of 1849.” On the of the defendant, it is 
said “ be it so, but other people were,” and no doubt they were, 
on the look-out for it, and it was discovered by one or more of 
them, and we shall prove that by our witnesses, by showing that 
they attained the same result which you allege to be the benefit 
flowing from your alleged invention. 





IMPORTANT NOTICE TO APPLICANTS FOR 
PATENTS. 


[Patent Law AMENDMENT Act, 1852, 15 & 16 Vict. c. 83.] 


By the Right Honourable Frederick Lord Chelmsford, Lord 
High Chancellor of Great Britain, the Right Honourable John 
Lord Romilly, Master of the Rolls, Sir John Rolt, her Majesty’s 
Attorney-General, and John Burgess Karslake, Esq., her Majesty’s 
Solicitor General, being four of the Commissioners of Patents for 
inventions under the said Act. 

It is ordered as follows :— 

After the 3lst day of December, 1866, every applicant for letters 
patent shall deliver at the office of the Commissioners with his 
provisional specification, or (when a complete specification is filed 
with the petition and declaration) with his complete specification, 
an abridgment in duplicate of such provisional or complete speci- 
fication. The abridgment must describe, in as short a manner as 
possible, the features of novelty which constitute the invention. 
The abridgment and the copy thereof must be written upon sheets 
of foolscap paper, and upon one side only of each page, leaving a 
margin of 1}in on the left hand side of the page. 

Dated the 17th day of December, 1866. 

(Signed) CHELMSFORD, C. 
; RoMILLy, M.R. 
JouN Rott. 
JoHN B, KaRSLAKE, 








MR. BAZALGETTE ON THE VENTILATION OF 
SEWERS. 


On the Ist of August, 1865, it was resolved by the 
Main Drainage Committee of the Metropolitan Board of 
Works, that Mr. Bazalgette should be authorised to make 
such experiments as in his judgment may be necessary for 
testing the value of charcoal, or other deodorising venti- 
lators, and to report to the committee thereon. In com- 
pliance with this request Mr. Bazalgette has prepared the 
following elaborate and interesting report, which possesses 
much value from the mode in which it has been carried 
out and the eminence of the author as an authority on such 
subjects :— 


It is necessary that all sewers should have free ventilation into 
the open air, or the gases generated in them escape through the 
untrapped house-drains into the houses, where they become 

erous and offensive. Moreover, without such ventilation, it 
would not be possible for men to enter the sewers to cleanse 
and .repair them, or to form and attend to the numerous 
house-drain junctions. 

The best mode of ventilating sewers has, for the last twenty 

ears, engaged the attention of most persons who have taken an 
interest in yo drainage and sanitary reform. It has formed 
the subject of special inquiry by Parliamentary committees, and 
various experiments have nm made, with a view to an improved 
mode of ventilating sewers. Up to 1850, the sewers were venti- 
lated mainly through the gully-gratings, which. are situated close 
to the foot pavements, and were, at times, most offensive to the 
foot passengers, and the residents of the adjacent houses. In that 
year there was a general outcry for the trapping of those gullies, 
and I was directed to make a series of experiments, with ok xerate | 
to the comparative advantages of the system of ventilating sewers 
through the gullies, and by shafts in the middle of the streets, 
which led to the more general construction of the ventilating 
shafts, and the trapping of the street-gully drains. This alteration 
was attended with great advantage. Since 1850, I have, from time 
to time, experimented and reported upon this subject. and from 
amongst the numerous reports and suggestions which have, at diffe- 
rent times, been made, I have selected from the records of the late 
Commissioners of Sewers and of this board a few of those which 
appear to contain any useful plans or suggestions, and have 
appended copies of them to this report. 

In 1849, the trapping of gullies formed the subject of a paper by 
the Rev. Edward Murray, in which he treats of the nature of the 
gases in sewers, and the considerations which should govern the 
mode of dealing with them. Captain Veitch, R.E., also, in the 
same year, published a paper upon the effluvia from gully-gratings 
and the currents of air in sewers; and repeated the recommenda- 
tions made by him in 1842 that the effluvia from sewers should be 
neutralised by a copious supply of water rather than by ventilation. 
Both papers received the attention of Mr. Henry Austin, the con- 
sulting engineer of the commissioners, who, in 1849, presented an 
elaborate report to them upon the whole subject, resulting in the 
following conclusions:— 

Ist. That a system of ventilation of the sewers could not be dis- 
pensed with. 

2nd. That experience had shown that, to effect this object, 
unless simultaneous provision be made, the increased trapping of 
gullies would render the sewers unbearable and dangerous, and 
would tend seriously to increase the evils intended to be remedied. 

3rd. That trapping the gullies should be proceeded with, there- 
fore, only in connection with means of ventilation. 

4th. That the system of ventilation by shafts and tes, dis- 
charging in the centre of the streets, was objectionable, and, in 
many instances, the smallest mitigation of the evil, and sho 
therefore, on the adoption of better means, be discontinued. 





5th. That of ventilation, by connection with 
ees eee ven b 


consid: distances, would be 
attended with great difficul and much manual labour and cur- 
rent outlay, without promise 


ganas tag gg oe 

6th. That poten pay ed as to the draught of air 
through tubes ied to the tops of houses gave indication that, 
under proper management, a system of self- i 
tion might by these means establis 

recommendation that a more extensive and ¢ trial should be 
made of it. 

In October, 1850, I made the examinations already adverted to 
with reference to the comparative advantages of gullies and air- 
shafts as ventilating media, and recommended the sropping of such 
gullies as were, wit! reason, complained of, and 
tion of ventilators, where necessary, for the better ventilation of 
the sewers and the safety of the men. In April, 1853, I made a 
further mer upon the relative merits of these two plans, and 
upon certain experiments that had been made on the south side of 
the river, by forming tions bet sewer and the chim- 
neys of factories; and, in the same report, I dealt with a sugges- 
tion contained in a letter addressed to Lord Palmerston that the 
sewers should be connected with tue rain-water pipes from the 
houses. The former plan was tried in three cases—in two its 
effect was beneficial; but in the third, viz., the connection of the 
Friar-street sewer with the furnace of a soap factory, a jet of fire 
burst from the connecting pipe and caused an explosion in the 
sewer. The circumstances attending this case were, however, very 
exceptional. Soon after this accident, Mr. Goldsworthy Gurney 
tried an experiment in the same sewer, having for its object the 
drawing off the gases by means of a steam jet. The correspondence 
between the commissioners and Mr. Gurney, in reference to his 
experiment, became ultimately the subject of a return to the House 
of Commons, dated 26th June, 1850. 

The suggestion to ventilate sewers by the brad of rain-water 
pipes was frequently made, and has been tried in various places, 
but, as stated in my report of April, 1853, the principal objection 
to this se is the risk of creating a greater nuisance by the removal 
of the lesser; and the difficulties experienced in making those 
trials show that the public would not, as a rule, voluntarily sanc- 
tion these connections being made with their house-pipes, or with 
their flues, as has also been pro 4 

A complex contrivance for embracing a general combined system 
of house and sewer ventilation is poe he in a communication by 
ee D. White, and a somewhat similar plan was suggested by Mr. 

- Jones. : , 

Mr. Dowding, also, submitted models of a water-trap for gullies, 
and of a ventilating obelisk, with a drawer fitted therein, in which 
a supply of unslacked lime should be renewed weekly. 


(To be continued.) 





Mr. NASMYTH ON SMALL INVENTIONS.—In the course of his 
examination for the plaintiff in the recent case of Bovill ». 
Goodier, Mr. J. Nasmyth made the following observations on the 
influence of a small modification on the success of greater inven- 
tions. He remarked that ‘ One of the most successful inventions 
of the day is that, in sugar refining, of the application of the 
apparatus which used to be applied for drying cloth and getting 
rid of water from textile fabrics. It was a patent of Mr. Besse- 
mer’s for getting rid of the molasses from sugar, by the rapid 
whirling of this vessel. It was found that the outside of the 
vessel being covered with wire cloth so as to allow the molasses to 
escape and yet retain the sugar, the molasses gathered on the 
outside of the wire cloth and collected there in a coating. After 
some of the most ingenious minds had been applied to it, and one 
of the most ingenious men of the day, Mr. Bessemerg the whole 
thing failed on account of the simple difficulty that remained, a 
difficulty which stood for some years. But another inventive man 
suggested that by blowing a small stream of steam on the out- 
side of the wire cloth, it would just so much dilute the treacle as 
to allow the treacle to be operated upon by centrifugal action. 
That small jet of steam made the invention entirely successful. It 
was one of those trifling little things that it surprises one it should 
not have been thought of, but it sometimes requires the most pro- 
found philosophers to do these things. It was thus with Watt's 
separate condenser.” 
Socrety or ENGINEERS.—The annual dinner of this society tock 
lace on Friday evening, Dec. 14th, at the Bridge-house Hotel, 
mdon Bridge. The company numbered about 100 gentlemen. 
Among them were Mr. W. H. Le Feuvre, vice-president of the 
society, who one the chair; Mr. B. Latham, Mr. A. Williams, 
hon. secre’ ; Messrs. R. M. Christie, N. P. Stephenson, R. M. 
Ordish, J. Aird, F. W. Bryant, J. Hendry, P. F. Nursey, 
L. Olrick, T. Cargill, R. Brass, H. Dircks, F. E. Haughton, 
W. Craven, G. Stevenson, W. Clarke, and J. Lacey. The chair- 
man, after disposing with all due honour of the usual loyal and 
patriotic toasts, gave *‘S to the Society of Engineers.” In 
proposing the latter toast, the chairman referred to the causes 
which had the effect of establishing the society, and pointed out 
the large amonnt of benefit which the existence of such an insti- 
tution was calcula to produce, and had produced, upon the 
various branches of the engi ing professi The society was 
instituted in 1854 for the purpose of affording persons connected 
with the engineering profession opportunities Ay discussing ques- 
tions affecting their interests. e society holds two meetings 
every month, and at these meetings either papers are read or 
persons having difficult works on hand submit plans and explana- 
tions, and discussions take place thereon, to the mutual advan- 
tage, it is hoped, of all taking a part in these interesting and 
instructive reunions. The success of the society was mainly 
due to the exertions of their honorary secretary and treasurer, 
Mr. Alfred Williams, whose perseverance and energy had led 
to the most satisfactory results. Mr. Alfred Williams, in respond- 
ing to the toast, said there could be no question but that the 
principles upon which the society was conducted had led it to its 
present successful position, and that it would ultimately take a 
very high professional standing. The chairman had referred to the 
past history of the society; he would now briefly place before 
them its present position and its future hopes. Although several 
resignations had taken place during the past year there still re- 
mained at the present moment 360 members. There were besides 
this a large number of candidates awaiting the ballot at the next 
ordinary meeting. The increase of members was all the more 
satisfactory as the subscription was doubled at the commencement 
of the year. The financial position of the society was extremely 
satisfactory, The fees and subscriptions received from life mem- 
bers now represented a respectable sum, which had been funded 
at interest. The permanent fund, which had been opened for the 
purpose of providing means for a permanent building for the 
society, and the formation of a library, &c., was steadily pro- 
sing, and the subscriptions already received had been 
unded. The objects of the permanent fund were so im- 
pases that it was well if members would give it their 
¢ attention and support. Several books had been presented 
to the society, and formed the nucleus of the library, he- 
sides which the leading engineering and scientific bodies oes 
transactions with the society. The trips taken by the members to 
the various i ing works of note comple’ or in progress, 
had proved highly successful, and would be continued in the 
coming year. The annual general meeting of the society was held 
on the 10th instant, when the following council and officers were 
elected for the ensui F hanpl :—Mr. W. H. Le Feuvre (president) 
Mr. Baldwin oan te ce-president), Messrs, RB. M. Christie aud 
H. P. Stephenson Apemancet members of council), Messrs, BR. M 
Ordish, E. Riley, C. L. Light, W. T. i 








: 


and Zerah Col- 
burn (past presidents ex officio); Messrs. William Adams, F. W. 
t, James Hendry, C. J. t, and V: Pendred ; Mr. 


red Williams (hon. sec.) and Mr. Perry F, Nursey (auditor), 





THE PATENT JOUBNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Monthe. 
2341, BERNARD LieTAR, Royal Hotel, Blackfriara, London, “ An improved 
Fae oo racing fren cose foam, steel upon steel, and iron upon sieel.”— 
2467, WILLIAM NEILL, jun., Bold, near St. Helen's, and PHILIP SMITH, Liver- 
pool, L hire, * Imp applicable to the manufacture of chloride 
of lime or Wasshing pawier, ond fe agpersine esumesten therewith.” —25eh 
2571. GEORGE GORDON, Morley’s Hotel, Charing Cross, Londen, “ An improved 
system or process of treating animal charcoal used in the purification of 
sugar, = — improved apparatus to be employed in such process.”—6th 


2719. FRANCOIS PETITDIDIER, Rue St. Appoline, Paris, “ A new or improved 
method of printing or applying designs in relief and brililancy to all kinds of 
fabrics." — 22nd October, ee r am sais 

2772. ARCHIBALD TUBNER, Leicester, “Improved taking-up apparatus, applir 
cable to the manufacture of elastic fabrics. "26th October, lone 

2796. PATRICK ADIE, Strand, London, *‘ Improvements in means and mas 
chinery for clipping horses and other animals.”—30th Oc: ’ ‘ 

2861. MATTHEW CHAMBERLAIN, Camberwell, Surrey ** improvements in the 
manufacture of brushes, and brush surfaces composed of india-rubber, gutta- 
percha, parksine leather, or other similar elastic or flexible material.”—3rd 
November 1866. 

2911. RICHARD JOHN EDWARDS, Bow, Middlesex, ‘‘ Improvements in the 
m «nufacture of emery and glass cloths, and in dressing and preparing woven 
fabrics for the same. and also in apparatus for cutting such cloths.” 

2913. ALFRED GILES, Manchester, and THOMAS STURGEON, Burley, near 
Leeds, Yorkshire, ** Improvements in machines for drying wool, corn, grain, 
and other "— 9th Ni ber, . 

2919. WILLIAM CASSAP, Leadenhall street, London, “ 'morovements in means 
for expediting the putti g out of ships’ boats.” 9th November, 1866. 

2925. AUGUSTE GOBERT, Great Northern Hotel. King’s Cross, “ An improved 
method of lubricating gxletrees of fixed engines.” 

2939. THOMAS SKAIFE Sussex-place, Regent's Park, London, “ Improved 
apparatus to be used in ob'aining photographs "—10th November, 1*66 

2957. WILLIAM CLARK Chancery-lane, London, * Improvements in locks "~ 
A communication from Auguste Léon Geunerat, Boulevart St. Martin, Paris. 
—'4th November, \®66, 

2989. WILLIAM ALEXANDER LYTTLE, General Post-office, London, “* Improve- 
ments in steam venera‘ors.” 

2991. HENRY LAMPSON, Queen-street, Cheapside, London, “ Improvements in 
connecting together the ends of iron or other metal bands used in baling 
cotton, wool, and other bale goods packed under pressure.” 

2993. WILLIAM NEWCOMBE ATKINSON, Craigmore, Newry, Ireland, “ Im- 
provements in power looms.”’ 

2995. JOHN NICHOL, Pend » near Manch » “Imp in ma- 
chinery for wringing yarns.” 

2997. LUIGI BERNIERI, Victoria-grove, Kensington, Middlesex, “ Improve- 
ments in photegrap'y ” 

2999. THOMAS BARNABAS DAFT, Cleves Lodge, Church-street, Chelsea, “ Im- 
provements in constructing hartours.”—15th November, 1x66, 

3003 JAMS SELLERS, Kawtenstall, Lancashire, * Improvements in looms for 
weaving.” 

3005. GEORGE DAVIES, Serie-street, Lincoln's-inn, London, * Improvements 
in the mei hod of and apparatus for stopping or closing vessels.”— A communi- 
cation from Pierre Labai and Bassot Brothers, Paris, 

3007. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Imorovements 
in coverings for floors.” — A communication from James Hawthorne Spencer, 
Philadelphia, Pennsylvania, U.S. 

3009. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘ A new manu- 
facture of ladies’ skirts.” —A communication from Morris Opper, New York 
U 

















3. 

3011. RICHARD WOOLLATT, Tannton Somersetshire, 
instrument to be employed in producing local th 
1866. 

3013. JOHN WITHERDEN HuRSsT, Deptford, Kent, “Improvements in the 
methnd of placing, stowing, and employing life rafts on board ship.” 

30'7. CHARLES WILLIAM DIXON, Wickham Market, Saffulk, ** Improvements 
in slide valves."— 17th November. 1866 

3050 JAMES HOWARD and EDWARD TENNEY ROUSFIELD, Bed‘ord, “Im. 
provements in the construction of reaping and mowing machines,”—20th 
November, 866, 

3116. AUGUSTE FOURNET and OCTAVE NADAUD, Tichborne-street, Piccadilly, 
London. “ A magic camera.” 

3118. CHARLES CROCKFORD, Holywell, Flint, “ ImproVements in obtaining 
useful products from certain materials produced in the process of galvanising 
or coating iron with zine.” 

3120. JOHN HENRY ATTERBURY, Castleford, and SYDNEY WOOLF, Knottingley, 
Yorkshire, * improved means hinery for the fi of earthen- 
ware and other articles madé from plastic materials ” 

3122. THOMAS DICKINS, HARVEY HEYWOOD, and JOHN HOLLAND, Middleton, 
1 h ~ Imp in furnaces and steam boilers.” 

3124. WILLIAM CLARK, Chancery-lane, London, ‘Improvements in the 
means and apparatus for indicating the time and di-iance travelled by 
vehicles."—A communication from Jules Henry Delaunay, Boulevart St . 
Martin Paris.- 27th November ‘866. 

3128. RICHARD NORFOLK, Beverley, Yorkshire, “Imorovements in reaping 
machines and other agricultural implements in which endless delivering 
chains are or may be employed. and in machinery for making such chains,” 

3130. WILLIAM CLARK, Chancrry-lane, London, “ Improvements in imperme- 
able mastic compositions. gnd in their application for various usefyl purposes.” 
—A communication from Jean Frangois Abraham Henri de Kiviére and 
Jean Lau ent Auguste Machabée, Boulevart St. Martin, Pars, 

3132. HENRY LANGSFORD, Bishopsgate-street, London, “ An improved harness, 
saddle, and tugs.” 

3134. GEORGE HASELTINE, Southampton-buildings, Chancery lane, London, 
** [mprovements in the mode of and means fur regulating and regisiering 
the tension of pianoforte strings.”—A communication frum Levi Lincoly 
Tower, Boston, Massachu-et's, U.8. 

3136. LOUIS ALEXANDRE FARGON. Brussels, Belgium, “Improvements in 
forming the joints of iron and oiher tubes or pipes." — 28th November, 166, 

3138. GEORGE CROSSLEY, Cleckh , Yorkshire, “ Imp in means 
or apparatus for driving wire biocks,” 

3140, THOMAS WILLIAM LUM, Fenchurch-buildings, London, “ Improvements 
in syphons for drawing off beer, wine, ang other liquids from casks and other 
vessels.” 

3142. ELISE VON LERSNER-EBERSBURG, Montpeliier-street, Knightsbridge, 
London, “A concentrated milk for feeding infants and invalids,”"—A com- 
munication from Baron Justus von Liebig, Munich, Bavaria, Germany. 

3144. FORTUNE LA MOILE, Paragon, Salis , “ Improvements in incubators 
and apparatus for regring young chickens.”—29¢h November, 1866, 


Invention Protected for Six Months by the Deposit of 
Complete Specification. 

3237. GEORGE HASELTINB, Southampton: buildings, Chancery-lane, London, 
“An improved machine for pegging boots and shoes.”—-A communication 
from Reuben Whitehouse Drew, Lowell, Massachusetts, U.s.—8th December , 
1866. 


Patents on which the Stamp Duty of £50 has been Paid. 
3120. JAMES BULLOUGH, Accrington, Lancashire, * Looms.”—I11th December 


1863. 

3107. THOMAS VAUGHAN MORGAN, Battersea Works, Surrey, “ Purification 
of plumbago.”—- 9th December, \863. 

3182. JOHN BARRACLOUGH FRLL, Sparkbridge, near Newton-in-Cartmel, 
Lancashire. “ Engines, carriages, and permanent way for steep inclines,”— 
16th December, 183. 

3093 THOMAS HARRISON, Tudhoe, near Ferry-hill, Durham, “ Puddling iron 
and steel.” — 8th Dece: , 1a63. 

3095. WILLIAM MOINTYRE CRANSTON, Upper Thames-street, London, “ Reap- 
ing and mowing hines.”—8th D ber, 1863. 

3109. MARK HILLARY, Andover, Hants, * Fastenings for doors.”—9ih Decem- 
ber, 1843. 

3170. CHARLES JAMES ROBINSON, Walmer-buildings, Water-street, Liverpool, 
* Pressiag cotton and other fibrous substances into bules.”— 15th December, 


“A new or improved 
ja."-—l6th WM i 























1863. 

52. ALEXANDER JOSEPH SLADE GRAHAM, Northumberiand-street, Strand, 
London, “ imparting motion by means of fluids or vapours acting centri- 
petally.”— 8th December. 1863. 

3144. ROBERT SAUNDERS, Croydon, Surrey, “ Rendering ships’ cables leas 
likely to part during heavy riding.” —}2th , 1868. 

3128. NICHOLAS yalros, Mauchester, * Washing, wringing and mangling 

hines.” —lith D 4 


3129 JOuN CLIFF, Lambeth, Surrey, “Transmitting motive power.”—iia 
December, \*63., 

3137 JOSEPH TOWNSEND, Glasgow, Lanarkshire, N.B., “ Sizeing or dressing 
fabrics.” 12th December, 1863. 

3175. JAMES HINDLE, Sabden, WILLIAM FIELDING CALVERT, and EMANUEL, 
THORNTON, Enfield, Lancashire, “ Looms tyr ing.” —16th December, 


1863 
=. = BEAUFORT SEARS, Liverpool, “ Cleansing rice, &o.” — 15th Deceme 
, 1863. 
3205. FREDERICK WOOLOOT COLLINS, Morris, Otsego, New York, U.S,, 
* Training hops.” 1%t December, 1863. 
3195. WILLIAM BRIDGES ADAMS, Hilly Mount, Ham Middlesex, 
“ Locomotive engines and trains for railways, tramways, &c.”—i8th Decem 


ber, ' 
3at8. WILLIAM EDWARD GEDGE, Wellington London, “ 
and decanting iquids,"=-19b December, — Ratieg 
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3026. WILLIAM EDWARD GEDGE, + a aca Strand, London, “ Rag- 
cutting knives.”—22nd December, | 


Patents on which the Stamp Duty of £100 has been Paid. 
2828. JOHN ROBERT aeuees, 3 Hammersmith, and JOHN STAINES ATKINSON, 
Lion-square, London, “ Manufacturing printing types.” —13¢h December, 


1859, 

2814. JOHN RO?ERT BREOKON, Darlington, and ROBERT DIXON, Crook, 
Durham, ‘‘ Coke ovens.” - 12th 

2838 WILLIAM ROBINSON, Wembdon, Bridgewater, Somersetshire, “‘ Washing 
machines.”—13th December, | 

9832 SAMUEL CUNLIFFE LISTER, Manningham, and JAMES WARBURTON, 
= “ Preparing and combing wool, flax, silk, &c.”—13th December, 


1859. 
283y. GEORGE LEACH, Leeds, Yorkshire, ‘‘ Preparing and mixing wool.”. "—14th 


ADETRAOTS © ~ aye seregaia 8. 


The following descriptions are prepared expressly for THE 
ENGINEER, at the ofr of her Maja’ aad pas. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, v ée. 

1346. J. BERNARD, Lincoln’s-inn-fields, London, “ Elevating and forcing water 
&c.”—Dated 10th May, 1866. 

The patentee claims, Fan, Se TE Saree aaa, ane 
combination of machinery or apparatus for elevating and forcing water and 
Se re ee ee ees Secondly, 

the system or mode of water and ‘ether. faite by tie 
admission of compressed air from any — wumale source into a combined water 





, 1859. 

WKSL' ; -lane, omley-by-Bow, Middlesex, | 2nd compressed air receiver, when the expansive force of the compressed air 
snr, Senge aewenens, 1885. spew paasicton z : remaining in the said receiver, after i | it tan atange its r= fovcendirg 
2838 Manchi - rnaces.”—14th D. b ployed or utilised as a ri 

* aggaae — tsi tieeaste die ’ | Thirdly, the system or mode of effecting the pelf-as macting closing pony opening 2 of 
the compressed air exit valve of the combined water and compressed ai 


290). WILLIAM HENDERSON, Alderley Edge, Cheshire, “ Treating ores.”—20th 


e . 1859 
70. WILLIAM COTTON, Loughborough, Leicestershire, ‘* Looped fabrics.”—11th 
January, 1860. 
2867. KOBERT MORRISON, Newcastle-upon-Tyne, ‘‘ Steam hammers.”—16th 
December, 1859. 





Notices of Intention to Proceed with Patents. 

2007. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “Improvements 
in the mode of securing corks and stoppers in the necks or moaths of bottles, 
jars, and other ve-sels..—A communication from Arthur Barbarin, New 
Orlean Loulsiana America. 

7004, WILHELM HENDRIK KLERCK heen: Grosvenor Hotel, Pimlico, Middle- 
sex, “ Imp’ in to be used for fishing. ” A communication 
from Johan Kildal Breevik, near Harstadhavn, Senjen, Norway. 

2009. CHARLES RITCHIE, Upper Tulse-hill, Surrey, ** — gen in ships’ 
furniture in which a steady platform is required."—3rd August 

2015. ANGELO VESCOVALI, Kath Hotel, Piccadilly, London, Teoma 
in the modeof and apparatus for i ing the of | e engine 
wheels to their rails.” - 4th August, 1%66, 

2028. GEORGE BARNES WINDLE, Gracechurch-street, London, “ Improvements 
in the constraction of portable lanterns.” 

2029. EDWIN LywooD, Middle Wood, Andover, Hants, “ A new or improved 

apparatus or instrument for facilitating the a-certaining of the temperature 

of hay, corn haulin, or seed ricks, stacks, mows, or heaps. also applicable 
for ventilating the said ricks, stacks, mows, or heaps, and for extracting 
samples from the interior thereof.” 

033. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
* An improved apparatus or machine for removing the seeds or stones from 
raisins an’ other fruit”"—A c: mmaunication from William Emerson Baker, 
Boston, Massachusetts, U.S —7th August. 18 6. 

2042. EUGENE HENRI DESIRE INGE, Nelson-square, Surrey, ‘‘ Improvements 
in the mode of applying covers or awnings to garden and other similar seats, 
which improvements are also apvlicable to awnings or covers for other pur- 
poses.” —A communication ‘rom Adolphe Laumeau, Versa lles, France. 

2043. PETER SPENCE, Newton Heuth, Lancashire, * improvements in the pro- 
duction of sal ammoniac in a commercial form.”—8th August, 1866, 

2055 JOHN CLAY, Yardley, Worcestershire, ** Improvements in saddles.”—9th 
August \*66, 

20%2, EDWARD ALFRED COWPER, Great George-street, Westminster, “ Im- 
Provements in machinery for sewing.” 

2074. EDWARD WHALLEY, Iilackburn, Lancashire, ‘‘ Improved machinery to 
be employed in the manufacture of banding or twine from cotton, worsted, 
linen, or sitk ‘cop bottoms.’ which hinery is also applicable to the manu- 
facture of banding or twine from threads prepared fur that purpuse.”—13th 
August, istits 

2079. RICHARD BAGLEY, Birmingham, ‘‘ An improved screw stock.” 

20-3. JAMES ALFRED WANKLYN, London, and ALFRED PARAF, Manchester, 
“ Improvements in the production of green colouring matters tor dyeing aud 
printing textile fabrics and yarns.”— 14th August, 1466, 

2101. JOHN CAMERON, Mount Pleasant, Barrow-in- Furness, Lancasbire, ‘* Im- 
provements in the manufacture of iron and steel. 15th August, 1806. 

2108. WILLIAM SMITH Kettering, North hire, ** An unpl appli- 
cuble to reaping machives.”— 16th ag 1968. 

2127, JOHN VARLEY, Holton, L 
— 18th August, 196, 

2143 JAMES CLARENDON RAMSBOTTOM ISHERWOOD, Kensington. Middlesex, 
and ROBERT WARRY, Chatham, Kent, * Improvements in breech-loading 
fire-arm<. amd! coriridges for the same."—21st August, 1866. 

2134. JOSIAH GEORGE JENNINGS, Palace Wharf Stangate, + at ** Improve- 
ments nm water-closets, urinals, and taps."--25th August, | 

2256. ALBERT WHITFORD HOSKING, Manchester, “ An improved app 
or detector for rendering ea es secure from burglary.” 

2244. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
* A new and useful improvement in hoop skirts.”—A communication from 
Augustus James Colhy, New York, U.S, 

2267. EDWIN Kuss, HENRY HAMMOND, and FDWIN HAMMOND, Winchester, 
Hants, © Improvements ig fire arms’ 3rd September. tst6. 

2324. VETER JOUN KAILTON ad DAVID WALTON. Blackburn, Lancashire, 
* improved machinery tor twisting into bands, cotton, linen, woollen, silk, 
hemp, orwir.” 10th September, 1866 

253%. JOHN OETZMANN. Hampstead- road, St. Pancras, om, “ Improve- 
ments on the construction of matiresses.”— 3rd October, 

2571. GEORGE GORDON, Mo:ley’s Hotel, Charing Cross, a. “An improved 
system or process of treating animal charcoal used in the purification of 
sugar, and also improved apparatus to be employed in such process.”—6th 
October, \*6 i. 

2604. WILLIAM DUDGEON, London-street, Fenchurch-street, London, ** Im- 
provements in constructing ships or ves<els propelled by twin propellers, and 
in steam engines for giving motion to the same.”—9th October, 1866. 

2640. HEINRICH KESSLER, Oberlahnstein Germany, *‘ An improved self-acting 
lubricator for the cylinders and slide boxes of locomotives and other steam 
engines.”— 17th October. 186. 

2743. THOMAS WILSON, Bir h a in the manufacture 
and construction ot breech-loading fire-arms, and in cartridges for breech- 
louding fire-arms.” - 24th October, 1866. 

2894. WALTER GOODBAND and THOMAS ECCLES HOLLAND, Manchester, 
** Certain improvements in apparatus for tents cong the security of safes and 
other depositories more effectual.” a November, 1866. 

2951 GEORGE PERRY, Birmingl nts in lockets, brooches, and 
other articles of jJewellery.”—lzth Pan 1866 

2991, HENRY LAMPSON, Queen-street, Cheapside London, *‘ Improvements in 
connecting together the ends of iron or other metal bands used in baling 
cotton, wool, or other bale good« packed under pressure.” 

2997. LUIGI BERNIERI, Victoria-grove. Kensington, Middlesex, “ Improve- 
ments m photography.”— 15th November, 1866. 

3009. ALFRED VINCENT NEWTON, CUhancery-lane, London, “ A new manu- 
facture of ladies’ skiris "— A communication from Morris Opper, New York, 
U.S. —16th November, 1866. 

3050. JAMES HOWARD and EDWARD TENNEY BOUSFIELD, Bedford, “ Im- 
ao in the construction of reaping and mowing machines.” —20¢h 

‘ovember, 1866. 

3094 RICHARD BOLTON JONES, Nelson-terrace, City-road, London, “ Im- 
provements in apparatus for transmitting aud recording messages or signals.” 
—24th November, (x64, 

3237. GEORGE HASELTINE, Southampton-buildings, Chancery-lane. London, 
‘An improved machine tor pegging boots and shoes.”—A communication 
from Reuben Whitehouse Drew, Lowell, Massachusetts, U.S.--8t4 December, 
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ts in steam engines.” 

















All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commsesioness of Pasente, t within fourteen days of its date. 
List of Specifications Published qiee the week ending 

5th December, 1 

1201, 1s. ; 1202,8d.; 1203, 1s.; 1204,81.; 1205, oe 4d. 1206, Is. ; 1207, 4d.; 
1208, 8d. ; 1209, 4. 3 1210, (0d. ; H2L1, 4d. ; 1212, 2s.; 1413, 8d.; 1214, 4d; 
1215, 1s. ; 1216,4d ; 1 17, 8d.; "1219, ‘1s.; 1220, Od. ; 1241, 8d.; 1-22, 4d.; 
1223, 1s. ; 1224, 10d.; 1225, 10d.; 1226, 6d.; 1227, 6d ; 1228, td.; 1229, 8d.; 
1280, 1s. 4d. ; 1231, = oa 6d. ; 1233, 1s. ‘sd.; 1234, 4.3 1235, 10d.; 
1236, 6d. ; 1237, 8d. ; ed 5 1239, 10d. ; 1240, 4d. ; 1241, 8d. ; 1242, 
4d.; 1243; 4d. ; 1 44, “as ; Ys 45, 4d. 3 1246, 6d, ; 1247, sd. ; 1248, 4d. ; 1249, 
4d. ; 1250, 4d. ; 1251, 4d. ; 1252, 10d. ; 1253, 1s. 4d.; ‘4, 8d. ; 1255, 4d.; 
1256, 43, 1257, 4d. ; 1258, 8d. ; 1259, ‘4; 1260, 6d. ; ; 1261, 4d. ; 1262, 4d; 
1263, 4d. ; 1264, 104. ; 1265, 4. ; 1206, i0d. ; 12¢-7, 4d. ; 1268, 4d.; 1209, 
10d. ; 1270, 1s. ; 1271, 4d. ; 1272, 4d; 1273, 4d.; 1274, 4d.; 1 75, 8d.; 1276, 
4d.; "1277, ls. 5 ” 1278, 4d. 





*," Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5+, must be remitted by 
Post-cffive Order, made payable at the Post-office, 5, High Holborn, to Mi, 
Bennet Wo dcroft, Her Majesty's Patent-office, Southampton-buildings, Chan- 
cery-lane, Loudon, 








F Soura rage MusevuM.—Visitors during the week ending 
16th December, :866 :—On Monday, Tuesday, and Saturday, free, 
from !0 am. to 10 p.m., 7,000; on Wednesday, Thursday, and 


Friday (admission 6x), from j0 a.m. till 4 p.m., 1,407. Total, 


409. Average of correspouding week in former years, 7,886. Total 
from the opening of the museum, 6,449,902. 


receiver by the action of the water and compressed air in such receiver Al 
stantially as described Fourthly, the construction and use of a combined 
water and compressed air receiver, provided -with self-acting air inlet and exit 
valves, operated by the action of the water and , ee alr in such 
receiver, and for the purpose. described. Fifthly, the peculiar combination of 
self-acting mechanism for effecting the opening and closing of the air inlet 
and exit valves of the combined water and compressed air receiver, snbstan- 
tially as described. 

1354. T. WIMPENNY, Holmfirth, Yorkshire, “* Furnaces employed in generating 

steam.”— Dated \\th May, 1866. 

This invention relates to that part of the furnace called the fire-bars, and is 
designed for the purpose of keeping the said bars at a lower temperature than 
usual during the time the boiler isin action, so as to keep the grate clear by 
preventing the formation of clinkers, and the soldering or filling up the vache d 
stices between the bars, and the invention consists in the use of hollow fire-bars 
through which a current of water passes, the bars or grate of the furnace being 
cast or formed in one piece, each bar being holiow from front to back. When 
in their seating in the boiler the front flange of the grate is firmly secured to a 
hollow tube or box, the top of which may form the dead plate of the furnace ; 
a similar box is secured in like manner to the back flange, and is supported 
and secured to the bridge. ‘These bars are hollow, and have a clear commu- 
nication with each other through the whole series of bars forming the grate. 
The front box forming the dead plate is supplied with cold water by means of 
a force pump which is constantly forced through the holiow bars into the back 
tube or box, which, having a thoroughfare or pas~age into the boiler, feeds or 
supplies the water to the boiler, and To thereby becomes heated before it 
enters the boiler, and the ci the water takes from the 
force puinp through the bars and into the boiler keeps the bars cool for the 
purpose as hereinbefore described— Not proceeded with. 


13u9..R. B. POPE, Dumbarton, *‘ Governing apparatus.”—Dated 14th May, 
1866, 





This improved governing apparatus comprises a screw, fan, or pump arranged 
to propel water, or other suitable fluid, into a chamber or enclosed space, which 
is, by preference, of a cylindrical fourm. The screw, fan, or pump is driven by 
the engine or other machine, the speed of which is to be regulated, and propels 
a greater or less quantity of fluid per minute, accordingly as the speed of the 
engine is greater or less. A plunger or piston, but which is not tightly packed, 
is atapted to this chamber, and the fluid propels against this plunger, whilst 
the fluid has egress from the chamber by openings in the side, which are con- 
trolled by an internal or external covering piece or pieces attached to the 
plunger. ‘The fluid passing through the openings is received in an outer 
enclosed space, whence it is again taken hy the screw, fan, or pump. The 
plunger has in connection with it a weight or spring which balances the 
pressure of the flad on it when the speed of the engine is uniform, and that 
for which the parts are proportioned and adjusted. The plunger is also con- 
nected to the throttle valve or sluice, so as to close or open it accordingly as 
an increased or diminixhed pressure on, and consequent movement of, the 
plunger. The covering piece attached to the plunger forms an important 
feature of the arrangement, as it imparts increased sensitiveness to the 
governor and increased intensity to its action. If the speed increases above 
the proper rate, the plunger is moved by the increased pressure of the water, 
and at the same time i s covering piece partly closes the egress openings ; this 
causes the fluid to exert still more pressure on the plunger, and to thereby 
increase !ts movement and its action on the throttle valve or sluice. When 
the speed of the engine decreases, the reverse action takes place.—Not pro- 
ceeded with. + 


1375. T. HOLT, Chancery-lane, London, ** Steam boilers.”"—Dated 14th May 
1866. 


This invention consists in giving to marine and other steam boilers a large 
increase of heating surface over and near the fire, so that, without detracting 
from the evaporative power of the bviler, its dimensions may be materially 
diminished, whereby not only is fuel greatly economised, but a greatly increased 
evaporative power is obtained The invention can be applied to the various 
descriptions of marine und land boilers. Instead of conducting the currents of 
heat and smoke from the fire over the bridge at the back of the grate direct into 
the flues, as is usual, a series of narrow hollow dish-shaped or oblate spheroidal 
chambers are arranged around the tubular flue or space of the boiler which 
contains the furnaces, so that the heated gases will rise into these spaces or 
chambers throughout the entire length of the boiler before passing into the exit 
flues. By thus retaining the heated gases and holding them back for a time a 
more perfect combustion of the fuel and gases is obtained, and a much greater 
evaporation of the water ia insured by allowing the water time to absorb the 
caloric from the heated gases. A suitable provision is made for the admission 
of a sufficient quantity of air to insure perfect combustion in the various cham- 
bers formed by the disc or coucave sides, as above mentioned. This may be 
effected by the introduction of curved air supply pipes p'aced inside the air- 
chambers, and communicating either with a longitudinal pipe, which runs from 
the back of the boiler to the bridge, or with any. other suitable channel, whereby 
the external air may be admitted. If required the disc shaped or convex air- 
chambers may be made to project above the water line in the boiler, and their 
heated surfaces will thus form very efficient means for drying and superheating 
the steam in the upper part or the boiler, 

1376. J. H. JOHNSON, Lincoln's-inn-fields, London, “ Self-acting Jire-alarms.” 
—A communication.— Dated 14th May, 1866. 

This invention has reference to a former patent granted to the present 
patentee, dated 2nd May, 1865 (No. 1223), and the present invention has for 
its object the simplification of such apparatus, rendering its action more 
prompt and less liable to get out of order, whilst, at the same time, the cost of 
construction is reduced. In carrying out this invention it is proposed to substi- 
tute a straight compound metal spring, composed of steel and copper in about 
equal proportions, or of steel and zinc, or copper and zinc, or an expanding and 

wire ( d by preference of German silver) for the spiral com- 
pound spring described in Ad specification of the patent above referred to, and 
to adapt the straight compound spring or metal wire to several different 
arrang: ments or i of ism for giving an alarm in case of the 
existence of fire, or of any unduly elevated temperature in that part of the 
building where the compound spring or wire is situate. 
1379. G. HAZELTINE, Southampton-buildings, Cnancery-lane, London, “ Centri- 

ugal governors.” — A communication.—Dated 5th May, 1866. 

This invention consists in swinging the balls of a centrifugal governor at an 
angle to a radial line nar ising with and corresponding to the motion of the 
said balls, in such a manner that the inertia, the momentum, and the centri- 
fugal force all act in favour of the governor, instead of against it, as in ordinary 
centrifugal governors. 

1385. B. G. NICHOLL, Spital Tongues, near Newcastle-on-Tyne, ‘ Construction of 
rotary engines.” —Dated 15th May, 1866. 

According to this invention the inventor proposes to set on suitable 
standards and framing a narrow cylinder of a in 
with the power required by the engine; through the centre of this 
cylinder the driving shaft is placed horizontally and allowed to rotate 
in suitable bearings, the shaft is connected to an internal cylinder of 
such dimensions as to allow a space between the inner periphery of the large 
cylinder and the outer surface of the internal cylinder. .To the internal 
cylinder a piston is fixed, consisting of a series of metallic pieces and packing 
tightened together by screws. On each side of the engine or large cylinder a 
horizontal slide valve or stop is arranged, in order to admit and cut off 
successively the steam, and also to act as bearings between the steam and the 
piston. These sliding valves are actuated by a cam or by a tappet motion, 
attached to the shaft of the engine. In thecase of a cam motion being used, a 
helical spring is employed surrounding the rod of the valve to force it against 
the periphery of ihe internal cylinder, the cam forcing the valve outwards free 
of the passage of the piston; but in the case of the tappet motion a double 
tappet must be used to effect the to-and-fro motion of both slides. These 
motions must be so arranged by means of eccentrics in accordance with the 
inlet and exhaust ports of the steam, that the steam shall always act against 
one or other of the slide valves, and also that these valves shall continuously re- 
cede and advance in order to allow the piston to traverse freely throughout the 
circle. Reversing gear is applied according to the ordinary means, so that the 
engine may be worked in either direction.— Not proceeded with. 

1398. J. HAMPTON, Loughborough, Leicestershire, “ Furnaces for obtaining 
perfect combustion of Juel.”— Dated \7th May, 1866. 

This invention consist, First, in forming or arranging fire-bars in such 
manner that their upper surfaces form an arc of a circle, by which means the 
superficial heating surface is increased, and greater facility "s thereby afforded 
for the admission of air between the bars. Secondly, according to these im- 

P the p employs a perturated pos a bridge plate, inclined 
| trom or towards the front of ihe furnace, or from or towards that part where 
} such furnace is fed. This perforated bridge plaie, when employed in combina- 
tton with the ordinary back bridge piate heretofore used, will form a chamber 
| for the admission of ais, the air being admitted to this chamber by means of a 
door or valve, capable of being closed or opened when the is 























raising 

purposes. Pog age tn 17th May, 1866. 
This invention cunsists in the application of compressed air in combination 
with a liquid or liquids, by which the main or working parts are lubricated 

= kept tight for actuating engines used for various purposes.—Not proceeded — 


1402. J. BEALE, East Greenwich, Rotary engine to < iihatataat natal 
or gases, or as a motive power.”— Dated \7th May, 1866. 

This invention consists in the combination of sliding pistons and revolving 
rings of the construction and in the manner hereinafter described. The engine 
is composed of an outer casing or cylinder furnished with an inlet and ommn, 
as usual. Within this outer casing is fitted a revolving drum, the axle of 
which passes through a stuffing-box at each end, or at one end only, and is 
carried on anti-friction cae or otherwise. This revolving drum is mounted 
80 as to be eccentric in relation to the outer casing or cylinder, and is slotted 
to allow two pistons or partitions, 80 as to act as one, to slide in the 
drum in such a manner that the outer ends of the pistons or partitions may be 
always kept in contact with the interior of the stationary casing or cylinder. 
One of the pistons or partitions is larger than the other, the smaller piston 
being inserted in a slot formed at one end of the larger piston. By this con- 
nection of the two pistons respectively the smaller becomes an elongation of 
the larger, and they together constitute one piston or partition extending 
across the whole interior of the stationary case or cylinder. The larger piston 
is connected at one end by means of pins with rings capable of —— in 
annular grooves formed in the end plates of the stationary case or cylinder, 
and the smaller piston at the reverse end of the larger is similarly connected 
with guide blocks, which work within curvilinear grooves or slots in the said 
rings. By the foregoing arrangement of the parts, on the revolution of the 
axle, the dram carries round the sliding pistons, the end or edge of the larger 
piston being kept in contact with the interior of the stationary case or cylinder 
by the pins fitting into eyes in the eccentric rings, and the end or edge of the 
smaller being kept in contact with the interior by the sliding guide 
blocks working in the curvilinear grooves or slots formed in the rings. 

1406. P. VANDERBYL, Great Winchester-street, London, “ Condensing apparatus.” 
—A communication.— Dated 17th May, 1866. 

In performing this invention the form of the apparatus employed may be 
varied, but the essential feature of the invention consists in condensing the 
exhaust steam of a steam engine, or other steam, by causing the said steam to 
be divided into numerous = ped _ and bringing the same in contact with a 
cold surface.— Not 
1408. W. A. LYTTLE, ad aebaatis * Steam generators."—Dated 18th 


fay, . 

In performing this invention the patentee prepares the fire-box or furnace of 
the steam boiler so that it can be rendered air-tight in the manner described in 
the specification of his gore of the 10th July, 1865 (No. 1420), upon which 
this is i as a ment; and he fits the smoke box or 
chimney flue with a trap br vba or valve, or both, which can either be opened to 
give free passage to the gases from the furnace. or shut down and weighted by 
a spring or weight, so as to open only upon the exertion of a certain force; 
otherwise the chimney may be furnished with a sluice or other valve, so fitted 
that it can be readily opened or shut at any moment by the fireman; and also 
in addition with a yielding valve, which, when the sluice or other aforesaid 
valve is shut, may come into action as a vent for the smoke gases at a certain 
regular pressure. In the next place he adapts to the furnace a blowing appa- 
ratus consisting of a centrifugal or other pump, as described in the specification 
or the aforesaid patent. In order to work an engine under this plan, the trap 
or valve in the chimney should first be opened, as well as the outer fire door, so 
as to enable the fire to be thoroughly lighted, and the steam got up by a free 
draught of air. The passages should then be clesed. and the blowing apparatus 
set to work as described in the specification of the aforesaid patent. The fuel 
would thus be burned by compressed air, and the hot gases wonld be so far 
retarded in their transit along the flues as to be more thoroughty filtered of 
their heat than the present. With the exception that the wa-te gases of com- 
bustion are not allowed to mix with the steam in the boiler, all the other 
arrangements described in the ification of the af id patent can, if 
desired, be applied to this steam “generator, and any existing fuel, whether 
solid or liquid, can be 
1410. J, BERNARD, Lincoln "s-inn-fields, London, ‘* Generating and heating steam, 

gas, and vapours.”—Dated \*th May, 1866, 

This invention comprises three principal heads, and relates, First, to the im- 
pregnation or charging of suitable materials, such as felted or woven fabrics, 
with water or other fluids, suitable for the production of steam, vapour, or gas, 
and to the disposing of such materials in suitable steam, vapour, or gas gererators, 
Secondly, it relates to an improved steam boi!er, generator, or superheater, but 
which is more especially adapted to the production of steam or vapour when 
the water or fi which such steam or vapour is produced is evaporated 
in the manner hrreinafter described. Thirdly, it relates to an improved 
method and means of applying heat to boilers or generators. In carrying the 
invention into practice, a generator is made consisting of a scries of compart- 
ments, which may be either of circular, rectangular, or other c nvenient form. 
The compartments, under one modification, are constructed with their upper 
and lower alternate ends closed, so that a series of either concentric or parallel 
or uniform chambers or cells are thereby produced In each cell, which has its 
upper end open, a circular framing is suspended from a ring or rings, bars or 
other means of support, which rest on or are fixed to the edges or sides of the 
upper part of the chamber or cell ; and secured into or around the framing or 
support is a layer or layers of some largely absorbent material. such as rough 
canvas, felt, or other fabric capable of holding considerable quantities of water 
in suspension. The upper part of each frame is provided with a gutter or tube, 
into which water is continually admitted in such quantities as may be required, 
and the upper part of the absorbent mat rial is connected to the tube or gutter, 
thereby obtaining or receiving a continual supply of water. Heat is applied 
to the cells or chambers, the openings in which are on the lower side or ends of 
the generator. and the heat is thus very rapidly conducted through the plates 
forming the sides of each cell to the absorbent materials containing the sus- 
pended water or other fluid ; the water is by this means speedily driven off into 
steam, and as the evaporation continues more water is supplied in the manner 
hereinbefore described. 

1422. R. SEMPLE, Axminster, Devon, “ Obtaining motive power.”—Dated 19th 








l . 
This invention consists in employing the weight or the movement of an 
engine, carriage, or other apparatus, as a means of obtaining a continuous 
supply of compressed air, the elasticity of which is the power the patentee uses 
for driving or propelling such engine, carriage, or apparatus. The first arrange- 
ment consists in mounting one wheel, or one or more pairs of wheels, of the 
engine or carriage upon a hollow axle, which is in communication with a re-- 
servoir for compressed air. The wheels he calls power-collecting wheels. 
Around one-half, more or Jess, of the outer periphery of this wheel he secures a 
tube or tubes of vulcanised india-rubber, or other suitable flexible material, of, 
say, ten inches in diameter, more or less, and he carries the ends of this tube, 
or these tubes, through the periphery of the wheel to the hollow axles, or con- 
nects the ends to the outer ends of hollow spokes, which are fitted into the hollow 
axle or otherwise. He secures a similar tube, or similar tubes, in the same man- 
ner to the other half of the periphery of the wheel. This wheel is fitted inside 
a hoop or wheel of larger diameter, which may be closed or partially closed on 
both sides, so that the inner wheel does not bear upon the rail or road, but 
upon the inner periphery of the outer wheel. Thus, whichever tube or tubes on 
inner wheel is secured to that portion of the periphery which is lowermost is 
or are compressed between the two wheels, while the other tube or tubes is or are 
expanded to its or their normal size. Each tube is fitted with one or more 
valves to admit air from the outside, and with one or more outlet valves to 
allow the air in the tubes to be forced into the hollow axle. Another arrange- 
ment consists in the employment, in lieu of india-rubber or other tubes before 
mentioned, of cylinders fitted to the power-collecting wheels, these cylinders 
are provided with pistons, which are actuated f-om the centre or other part of 
the wheels or axles, either vertically or laterally, by eccentrics or otherwise. 
The cylinders are fitted with inlet valves, and with outlets in communication 
with the compressed air reservoir. When he employs cylinders with pistons 
actuated vertically the outer wheel or hoop may be dispensed with 





Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, &c. 

1284. C. E. BROOMAN, Fleet-street, London, “ Drawing er propelling boats, 
. rafts, and other similar structures, on canals, rivers, dc.” —A commu- 
nication.— Dated 5th May, 1866. 

This invention consists in constructing a continuous rail or bar, or its equi- 
valent, along the side of a canal or navigable water, which rail or bar is 
grasped by traction or aye wheels operated by steam or other power in the 
boat to be d. It hed by any convenient means to up: ight posts 
aa fixed and ranging a with the direction of the canai.— Nol proceeded 

with, 





1287. J. L. BOOTH, Rochester, U.S., “ Rails for railways.”—Dated 5th May, 
1866. 

The object of these imp is to a steel cap or head-piece 
with an iron body, in such a manner as to secure the advantages of both a 
steel and iron rail. To this end the invention consists, First, in the combina- 
tion of a steel cap with an iron body when the same is shrunk on; Secondly, 
in the combination of rollers in a suitable machine for rolling the cap on the 
body; Thirdly, in the employment of a short section or sections at the end of 
the iron body in shrinking the cap on, to compensate for the contraction of the 
said cap in shrinking and to preserve its form. 
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1289. Il. STATHAM ond ¥:. COLLINS, J , * impr is in or appli- 
cable to carriage, buffer, draw, and other springs.” — Dated 5th May, is, 

This invention consists in forming and coustructing buffer and L-ke springs 
f hollow forms of india-rubber, by preference hollow rings circular in and 
section, the hollow cavity being filled or charged with air. These hollow rings, 
or other hollow forms of india-rubber or its compounds, or other elastic 
material, are arranged upon a rod or rods each other, or between discs 
or plates of metal, or they are combined with solid rings or other forms of 
india-rubber, and enclosed in a case or with hoops, as hitherto.—Not proceeded 


1303. J. BROWN, Romford, Essex, “ Apparatus for actuating railway signals 
and points.” — Dated 7th May, 1866. 
This apparatus consists of a series of vertical hand levers, say ten in number, 
set on pivots in a framework supported above the ground by carry- 
the box ; these levers descend to bell-crank levers actuating hori- 
zontal sliding rods set in bearings close to the ground, or in any convenient 
. Across these rods three rods are arranged in bearings; these rods 
hinged vertical pins dropping into holes bored in the series of ten or more 
lower rods; these pins are so arranged as to actuate various series of the 
several rods in order to effect unison of signals and corresponding points. - Vot 


proceeded 
1311. J. H. JOHNSON, Lincoln's-inn-fields, London, “ Apparatus for propelling 
and steering ships.”—A communication.— Dated 8th May, 1866. 

The patentee claims, First, the peculiar arrangement and combination of 
#@crew, movable frame, gearing, whereby the screw may be turned to any 
desired angle by means of a vertical shaft without interfering with its rotation, 
.as described. Secondly, the mounting of a screw propeller in a hinged frame 
capable of being turned to any desired angle by the spindle of the steering 
apparatus, which serves as the adjusting pivot of such frame, and rotating the 
eaid screw by an arrangement of bevel or hemispherical gearing, substantially 
as described. Thirdly, the construction and application of hemispherical 
gearing for the purpose of transmitting rotary motion to shafts capable of being 

placed at any angle during their rotation, substantially as described. 


1312. F. WISE, Chandos Chambers, Adelphi, London, “ Axle-boxes and bearings 
Sor the journals of railway carriages.” — Dated 8th May, 18°6. 

This invention consists in forming the bearing surfaces in contact with such 
journals of wood (placed, by preference, with its grain endwise, or nearly so, 
towards the revolving surfaces), or with vulcanite, or vulcanite in combination 
with wood, paper, or other fibrous or non-metallic material or materials, com- 


bined or united under pressure or otherwise, and forming the boxes in such | 
| ing with the form of the carriage. When the hood is closed 


‘manner as to contain an aqueous fluid, whereby the bearing surfaces may be 

continually wetted and kept cool. 

1322. J. H. RITCHIE, jun., Leadenhall-street. London, ‘* Attaching wooden plank- 
ing to iron ships, &c.”—Dated 8th May, 1866. 

This invention cannot be described without reference to the drawings. 

1345. W. BoTwoon, Ipswich, “ Carriages or vehicles running on two wheels.”— 
Dated \0th May, 1866. 

This invention consists in so connecting the shafts with the vehicle that the 
motion of the horse may be much less felt than heretofore, and also that the 
length and height of the shafts may be adjusted to the size of the horse in- 
tended to be used, and the body of the vehicle remain level whether the horse 
‘be tall or short. The patentee the shafts to pass along each side of 
the body of the vehicle and to enter sockets at the back thereof. The fore 
parts of the body on each side are also connected with the shafts, so that the 
shafts are able to pivot on the points of attachment. The shafts are made of 
elastic wood, such as lance wood, and at each step of the horse they are free to 
Dend from end to end over the fulcrums or pivots which connect the fore part 
-of the body to them. In consequence of the spring of this long length but little 
horse motion is communicated to the body of the carriage. The bending of 
the shafts in this manner could not take place freely were they rigidly con- 
nected to the body at their hinder ends, but the slight to-and-fro movement 
which the sockets admit enables the portions of the shafts behind the pivots or 
‘fulcrums to bend as described. The sockets are lined with leather to prevent 
noise, and the shafts are tipped with brass at their rear ends to cause them to 
slide more freely in the sockets. The pivots or fulcrum are pins projecting 
from the body on each side and passing through loops fixed on the shafts. For 
the purpose of adjusting the length of the shafts to correspond with the length 
of the horse, the loops on the shafts are made of considerable length, so as to 
allow the shafts to move a distance lengthways on their pivots or fulcrums, 
and there are locking levers jointed to the shafts to hold the pivots or fulcrums 
at either end of the loops, or it may be in a position intermediate of the length 
thereof. Springs keep these locking levers down, except when they are 
purposely raised to shift the shafts in or out. To give the adjustment required 
for the height of the horse, the sockets at the hinder end of the body are 
arranged so that they can be raised or lowered by means of screws. The 
sockets are formed at the two ends of a bar passing across under the body from 
side t side through guides, which allow it to rise and fall vertically. In these 
guides screws are fitted, so that they can be turned by movable les,/but 
the serews cannot otherwise move independently of the body. The ws pass 
through the socket bar through holes formed with corresponding screw threads, 
so that by turning the screws the socket bar is moved up tow is, or down, 
away, from the body, and thus the required movement is given the shafts 
about their pivots or falcrums. 

1347. T. THORNTON, Dundee, “ Raising and lowering ships’ boats, &c.”—A com- 
munication.— Dated 10th May, 1866. , 

This invention has for its object the lowering of boats from steamers or other 
vessels with perfect safety whilst the steamer or vessel is in motion, and con- 
sists in the peculiar construction of the lower block of the purchase used to 
lever the boat from the davit. The block is so arranged that the boat may be 
freed either in touching the water or at any desired distance therefrom. The 
block may be com: of any suitable material. In the body of the block 
there is a larger space left than in ordinary blocks between the sheaves to admit 
of a mortice being cut to allowa bolt to work up and down, which bolt acts asa 
key to the hook. The hook acts as a tumbler, which capsizes by its own 
weight when unkeyed, and it fits into the lower part of the block, the neck 
being straight and at right angles, or nearly so, to the curve of the hook. A 
chain or rope is attached to an eye or link in the head of the key, the upper 
part hooking to the upper block of the purchase, or elsewhere, as may be deter- 
mined, having metal eyes every two feet, so as to admit of its being shortened 
or otherwise, according to the heel of the ship and the boat’s height from the 
water. The intention is that the whole weight of the boat and men should be 
brought to bear on the chain just before the boat touches the water, resulting in 
the starting of the key and the immediate release of the boat. It is intended 
the key should work on antifriction rollers. In lowering the boat it is con- 
sidered better, though not essential, that the boat should be lowered by the 
ordinary falls uniil the chains or lanyards attached to the keys are nearly taut. 
The falls are then lowered, the weight of the boat immediate!y comes on the 
chains, lifts the keys, the hooks capsize, and the boat is free. 

1360. W. CLARK, Chancery-lane, London, ‘‘ Shoes and other appliances for the 
ion of the feet and ankles of horses, &:c.”—A communication.—Dated 
11th May, 1866. 

The specification of this invention is too elaborate to be quoted here at suffi- 
clent length for an intelligible abstract. 

1372. W. GERARD, Minories, London,“ Improvements in fittings applicable to 
ships’ decks, to make tight joints around masts and other projections.”— Partly 
@ communication.— Dated 14th May, 1866. 

For the purposes of this i the pat around the mast or 
other projection, at a point just above the deck, a metal hood of conical form. 
This hood is conveniently made in two halves, which can be applied around 
the mast or projection, and drawn together with screws until the upper and 
smaller end of the hood tightly embraces the mast or projection. and, an elastic 
packing of india-rubber being interposed, a perfectly tight joint may be made. 
Before the hood is applied an india-rubber collar, or a collar 
material, is fixed to the deck 


Hach 





The other edge of the collar 
is fixed to the metal hood on the mast by screws passing through the lower 
edge ofthe hood, through the collar, and securing into another metal ring below. 
Usually it is necessary that the two metal rings and the elastic collarshould be 
made each in two parts to allow of their being placed around the mast or pro- 
. When the collar is thus made it is preferred that the collar should be 
made of two or more thicknesses cemented , and the joints in the two 
thicknesses are placed as far apart as possible. The collar may be a short 
cylinder of india rubber, or elastic material, or it may consist of two or more 
broad fiat rings laid the one on the other and attached at their inner edges. In 
this way a joint may be made, which shall remain watertight notwithstanding 
the working of the parts to which it is applied. The metal hood completely 
encloses the elastic collar and preserves it from injury. 
1377. J. E. PHILLIPS, Grantham, Lincoln, “ Axles for railway and other car- 
."— Dated 15th May, 1866. 

In carrying out this invention, according to one arrangement, the inventor 
cuts the axles, such as are now commonly in use, transversely into two parts, 
and turns them down so as to fit a tube which is placed over them. The ends 
of the tube come against the bosses of the wheels, and serve to maintain the 
Aistance between and to give the necessary strength to the axles. 
The wheels in this case are keyed to the two parts of the axle, whilst the outer 
ends of = axle are supported in axle boxes in the ordinary manner.— Not pro- 


1392. G. A. ELLIOTT, Beckenham,“ A ‘us for opening and closing rail 
and other windows.” - Dated 16th May, 1866. 6 ae 
The chief object of this invention is to afford ready means of opening and 
closing windows from the inside of the carriage by simply turning or Moving a 
handle. The inventor, according to one modification, connects a cranked 
handle to a pinion in gear with another pinion on a vertical rod with a quick 
thread cut thereon. To the lower part of the window he fixes a bracket or 
matrix formed with an aperture to fit over the threaded rod; the side of the 
aperture carries one or more projections, which take into the thread of the rod. 
By turning the handle, the pinions and vertical rod are caused to revolve, and 
the bracket or matrix, and consequently the window is raised or lowered as 
the case may be.— Not proceeded with, 


‘ 





1393. G. AGGTO St John's-wood-grore. F. COTTI, Church-sireet, Edgware-road, 
and N. FERRARIO, Jolborn-hill, London, ** Apparatus for preserving and 
saving life and property at sea in case of shipwreck.” — Dated \6ih May, \66. 

—— to one part of this invention the yoy 4-4 cask, or vesse! 


construc! bout 6ft. 


from the interior by a door, so as to 
to the interior of the cask or vessel by one or more stout gs pro- 
tected by metal bars or gratings. The cask or vessel is weighted on one side, 


1353. W. C. Moons, J. M. HASLAIN, and J, ROBINSON, Bamford, Derbyshire, 
Jt aging Jor preparing, spinning, and doubling cotton, ec.” — Dated ith 

‘ay, . 
This invention is 





Two, three, or 
the vessel to admit air for ventilation ; these tubes are dis- 


the same. arrangemen' the interior for the preservation 

of food, the comfort and convenience of the occupant, and for the stowage of 

valuable property, a force pump and other apparatus being also arranged 
therein.—.\ of proceeded with. 

1400. C. CHAPMAN, Leadenhall-street, London, “ Improvements in the rigging of 
ships, and the setting, reefing, and tuking-in of their sails from the deck.” — 
Daled \7th May, 1866. 

This invention cannot be described without to the drawing 
1413. P. DEVILLIARD and A. POSTWEILER, Paris, “ Doors for landau and. 

carriages similar thereto.”— Dated \8th_ May, 1866. 

The great ob‘ection to the present mode of manufacturing the doors of 
landaus and other similar carriages is that they cannot be opened without 
first lowering the glass, otherwise it would be broken. In order to overcome 
this drawback the patentees make the door in appearance similar to any 





released 
on the back lever to become inserted between the top and bottom rollers below 
the twist, which has the effect of stopping the revolution of the roller, 
thereby preventing the delivery of yarn until the ends are united.—Not pro- 
ceeded with, 
1359. E. BRASIER, South-lerrace, New Cross, “ Machinery for scutching and 
. , &e.”—Dated 16th May, 1866. 

This invention relates to improvements in that class of machinery for 
scutching or preparing tiax, hemp, or other fibrous materials, wherein a series 
of beaters arranged around the periphery of a rotary wheel or drum are caused 
to operate upon a strick or portion of fibrous materials held or laid over a 
stock, grid, or grating of bars (hereinafter called the grid), between which the 
shive or boom escapes as it is beaten out of the fibres. One part of the 
improvements consists in mounting the grid or frame of bars over which the 
flax, hemp, or other fibrous material is laid upon a shaft or axis capable of 

j » 80 as to regulate the distance the lower part of the grid is placed 





ordinary carriage door, having the framework complete and indep of 
that connected to the hood of the carriage, such part being so arranged simply 
to admit of the door opening and shutting freely. These two parts, that is to 


| say, that fixed to the hood of the carriage and that forming the frame of the 





door, are so connected by hinges as to allow of all the parts moving and folding 
together when the hood is thrown back, and this without in any way interfer- 
and the door in 
situ, that part of the framework connected to the hood at the upper part of the 
carriage is secured by a tenon, and that of the door by means of screws, bolts, 
catches, and other suitable fastenings. The opening and shutting of the hood 
is precisely the same as usual, these improvements consisting in the adaptation 
of a jointed framework to the door, so as to make it entire and capable of being 
folded together with the parts connected with the hood in opening the 
carriage, and by this mode of fon the ity of lowering the glass 
each time of opening the door is dispensed with. 
1415. R. GRIFFITHS, Rhual Issa, near Mold, Flintshire,and A. RiG@, jun, 
Chester, “ Apparatus for propelling and steering steam vessels.” — Dated 18th 


May, > 

This invention has for its object changing the direction of the current of 
water thrown backwards from screw propellers, and relates to arrangements of 
blades or vanes placed at the rear of screw propellers, as described in the 
specification of a patent granted to the said A. Rigg, jun., dated April 7th, 
1864 (No. 874). ,In place of employing a number of fixed curved blades or vanes 
placed radially and incapable of separate or general adjustment, as described in 
the specification of the patent above referred to, the inventors use one or more 
of such blades or vanes capable of being adjusted in position at different angles 
from time to time as circumstances may require. An a-rangement which they 
have found to answer in accordance with the present improvements consists of 
two blades, either curved or fiat, placed one above and the other below the 
centre or axis of the screw propeller. These blades are attached behind the 
screw, and may be placed radially or nearly so. Suitable shafts and apparatus 
are with these blades, and, passing to the deck of the vessel or other 
convenient place, are arranged so as to control the angle or position of the 
blades in relation to the screw propeller from time to time as may be required. 
—Not proceeded with, 
1421. G. J. VINCcaNT, Birmingham, “ Method of securing or holding flat 

bottom or bridge rails.” - Dated \9th May, 1866. 

The documents relating to this invention cannot at present be seen, in con- 

sequence of the patent having been opposed at the seal. 





Class 3. FABRICS. 
Including Machi: and Mechanical Operations connected with 
«Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, &c. a 





1290. J. HARTSHORN, Nottingham, “ Producing mattings, or tabby weavings in 
lace, fact tn twist-lace hines.”—A ication.— Dated 5th 
May, | 


In performing this invention the inventor proceeds as follows :—Suppose, 
in the first place, that the straight-down warp threads of the weaving are 
standing so that the straight-down bobbin threads separate them the one from 
the other, that is to say, in the space between each straight-down warp thread 
and the next a straight-dewn bobbin thread stands. The bobbin thread which 
is to form a portion of the weft of the matting or weaving is on one side or the 
other of the straight-down threads. This thread, then, in the order in which 
the motions are being described, commences by twisting with the warp thread, 
which also is to form a portion of the weft of the matting or weaving, and 
this twist is taken and held out by lacing threads or otherwise, as is well 
understood ; the warp weft thread then passes across over the straight-down 
bobbin threads, and under the straight-down bobbin threads, and caiching the 
said weft bobbin thread, pulls a ioop of it through under the straight-down 
bobbins, the straight-down warps being at this time out of the way on one 
side; thus, when these warps return, the weft bobbin thread will be interlaced 
with the straight-down threads, being under the bobbins and over the warps. 
This return of the straight-down warps does not, however, immediately take 
place, but the weft warp and weft bobbin twist together to make a twisting 
purl on the side of the matting or weaving opposite to that at which the 
wefting bobbin works ; the extra or lacing warp thread, also, which brought 
the wefting bobbin across, repeats its action, but passes round the wefting 
bobbin in the opposite direction, thus freeing itself from it, and remaining 
caught only with the lacing bobbin, with which it works, to retain the twisted 
purl; but for this motion the extra or lacing warp thread would be too much 
caught into the work to be easily drawn or removed afterwards. The straight- 

warp threads now return, ing over the wefting bobbin thread, but 
under the other bobbins, so that the wefting bobbin may not at this motion be 
caught by them; next the weft warp returns in the same way that it came 
under the other warps. Lastly, all the straight-down 
over and then under the wefting bobbin thread, and 
carrying the wefting bobbin across with them in a loop, 

the upper half of which Is free 


i 


at the back of the weaving, and serves to obli- 
terate the return of the loop of this bobbin thread, which was before taken 
across by the extra or lacing warp thread, The lower half of the loop carried 
across by the straight down warps forms the next of the weft passing over the 
straight-down warp threads, and under the straight-down bobbin threads. 
threads are now in the positions they occupied at the commencement 

the ion may be d as often as required. — 





1296, F. WADDINGTON, Paris,“ Machine for cleaning and preparing cotton a 
other woven fabrics.” — Dated 7th May, 1866. ” - 

This invention cannot be d to the drawings. 

1298. D. CHADWICK, jun., and G. A.C. BREMME, Li “ Machi ‘or 
."— Dated 7th May, 1866, _— ae 
’ An extension of time having been allowed for filing the final specification 
of this invention the documents relating thereto cannot at present be seen. 
1318. G. T. BOUSFIELD, Park, Brixton, “ Improvements in 
cordage, webbing, and similar articles, and in hinery uf ‘ing 
the same.” —A communication.— Dated 8th May, 1866. 

This invention has for its object to overcome various difficulties in the 
manufacture of cordage, webbing, and similar articles, and consists in com- 
bining the strands of any fibrous material by an interlocking twist, in which 
the strands all take the same spiral form that they would have in a twisted 
rope of ordinary manufacture, and yet hold each other in place more effectually 
than can be done by braiding. This interlocking twist is formed by succes- 
sively passing each strand two others, so that each of the two 
80 combined will in its turn entwine two others; and as the strands all main- 
tain the same spiral form irrespective of the twist in each there can be no 
unnecessary strain upon the fibres of which they are composed, while, under 
all circumstances, each strand will bear an equal amount of strain with all the 
others, and cannot possibly kink or become misplaced. The invention also 
consists in a new machine for forming the above-described interlocking twist 
in which the spools that carry the are so actuated that two of the 
strands are held stationary while another is pressing around them, thereby 
interlocking the strands as above described. The invention further consists in 
80 arranging the meckanism as to permit of its being operated in either direc- 
tion, as may be desired, according to the twist in the yarns of which the strands 
are composed, 
aes ~ SOWDEN and QR. C. STEPHENSON, Bradford, “ Looms.”—Dated 10th 

fay, 1866. 

The patentees claim the combining or applying and arranging the stop-rod 
and the loose-reed motion on one and the same loom, so that eitheror both may 
be brought into actieu thereon, as described. 

1343, L. R. BopMeR, Thavies’-inn, Holborn. “ Double-cylinder carding 
engines.” —A ‘ion.— Dated \0th May, 1866. 

The patentee claims the construction and use of double carding engines in 
which the two main cylinders are placed one above the other, in the manner 
and for the purpose substantially as described. 


ti 








from the beaters. Lever arms are fixed upon the grid or its axis with balance 
weights thereon to balance the grid, the ends of the levers passing through 
slots or straps furnished with set screws to adjust the position of the levers, 
and, consequently, the position of the grid in relation to the rotating beaters, 
as required. The grid is formed in two divisions, so that the flax or hemp 
may be introduced on each side and be withdrawn at the centre, and the bars 
of the grid are arranged so as to project at the upper surface of the grid, such 
projection of the bars becoming gradually less and less towards the lower part. 
Another of the improvements relates to the arrangement and construction of 
the beaters mounted upon the revolving drum or wheel. Each alternate 
beater consists of a bar, upon which a serrated or corrugated plate is fixed, 
capable of adjustment, with a strip of india-rubber or other suitable elastic or 
flexible material between, thus imparting elasticity to the beater, which at 
the same time acts as a wiper. In front of each of these beaters the patentee 
fixes another beater at a suitable angle and capable of adjustment. 
1397. G. MACDONALD, Aston, near Birmingham, “ A and 
ginning cotton and other fibrous substances.” — Dated \7th May, 1866. 

The patentee claims making the acting surfaces of cylindrical buffs to be 
substituted for the rollers ordinarily loyed in or app 
cleaning or ginning cotton and other fibrous su’ of compressed fibre, 
whether of vegetable or animal origin, substantially as described. 


Class 4.—AGRICULTURE. . 
Including Agricultural aor, me ame Implements, Flour 





1371. J. WEBSTER, Fochabers, N.B., “ Hoeing, raking, and rolling gravel walks.” 
—Dated 14th May, 1866. 

In carrying out this invention the machine is supported by an open frame- 
work, consisting of a centre beam, to which a piston and front wheel are fixed. 
Two side frames are also attached, forming the handles, and tapering in an 
angle shape to the lower neck of the beam—a cross-bar 2ft. wide. The ends 
dip 8in. to fix the hoe, and the latter is bolted to the end of the front beam and 
fastened to the inner side of the frame or shafts. The hoe is 2ft. wide, with 
sides to be fixed to the dipping ends of the cross-bar. The plate of the hoe is 
3in. wide, with a double mouth for raising when the first is worn out. The 
rake or harrow is 2ft. wide and 10in, broad, and is fixed by two small chains 
hooked to the front frame, and a guard chain behind. Two small wheels for 
supporting and raising the hoe are fixed to the frame behind the rake, and to 
this is attached a spur for fixing the roller. Provision is*made in the spurs 
with bolt holes for raising or lowering the hoe. The whole is drawn forward 
simultaneously by a pony or otherwise.—Not proceeded with. 

1373. G. H, BOVE, Duke-street, A¥estminster, *‘ Applying sewage to land.”— 
Dated \4th May , 1866, * 

This invention consists in distributing sewage over agricultural Jand by 
means of subso!l irrigation through suitable pipes laid in the land, which pipes 
are arranged to serve the double purpose of subsoll irrigation and as means, 
when not so employed, of draining the land. These pipes are connected with 
field-service mains and outfall pipes. provided with suitable sluices or valves to 
close or open the outfall pipes and field-service supply pipes, so that the supply 
of sewage for subsoil irrigation and the drainage of the land may be regulated 
in respect to each section or part of the land at pleasure. The sewage is to be 
applied under pressure to n.ake it penetrate the soil and rise through the earth 
upwards to the surface. The sewage, previ to its applicats is to be 
deprived of its solid matter by filtration or by subsidence in reservoirs used in 
combination with this process. These collecting reservoirs, where practicable, 
are to be constructed on a sufficient elevation above the land to be irrigated, 
and so as to give the necessary pressure to force the sewage water flowing 
through the subsoil pipes through the earth upwards to the surface; or the 
requisite pressure may be obtained by steam or other power. 
1414. W. BUNGER, Southampton-buildings, Chancery-lane, London, “ Machthes 

for cutting and harvesting grain and grass crops.”— A communication 
Dated \8th May, 1866. 

This invention cannot be described without refe to the di 
proce with, 

1424. J. B. BROWN, Cannon-street, London, “ Mowing machines.”"—Dated 19th 


, 1866. 

This invention consists In fo the drums and rollers of mowing ma- 
chines of porcelain, earthenware, . When such drums and rollers are 
made of iron the inventor coats them with a vitreous enamel.— 
with. 








ings.— Not 


Class 5.—BUILDING. 
Including Fixed Steam and other Engines, Horse, Wind and 
Water Mills, Gearing, Boilers, Fittings, dc. 
1358. B. NICOLL, Regent-street, London, “ Construction and ornamentation of 


buildings.” —Dated 11th May, 1866. 
The essential feature of this in the application and use to 


like fibrous material, or 

felted, woven, or otherwise con together comp 

together and united so as to form large sheets or webs by lines of stitching, or 

otherwise. 

1363. T. J. CHAPMAN and T. Ross, Oxton, Cheshire, “ Water-closets.”"——Dated 
12th May, 1866. 

This invention 1elates to that class of water-closets provided with movable 
seats. The space wherein the enclosing case of the water-closet is placed is con- 
structed or fitted water-tight, and made to act as the water cistern. The con- 

to the water supply and sewer are 
in the usual way. The seat, when 
sitting thereon, lifts a weight from a 
material in the 


when the weight of matter 

said balance pan tips or empties itself into the sewer trap. 
of the said balance pan there is a space 
after tipping or emptying itself, there is a sufficient quantity of 
to make a water seal, and prevent the rising 
addition to the ordinary sewer trap. Of course 
the water from being forced back from the flexible bag Into 


1389. W. CURRY Glasgow, ‘* Bricks, 
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Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 


1361. T. HUNT, Leman-street, Goodman's- , London, ‘* Breech-loading fire- 
arms.” —Dated \\th May, 1866. 

The patentee claims combining with the covering or cloting block, which is 
hinged at the side and turns over to close the breech of the barrel, a sliding 
plug or piston, which, when the breech is closed, is in a line with the axis of 
the barrel, so that when forced forward by the action of the lock, it may 
strike fairly on the priming at the centre of the base of the cartridge. He also 
claims arranging the hammer of the lock and the instrument which it strikes 
to explode the cartridge in such manner that the two parts escape from each 
other as soon as the sliding plug or piston which communicates the blow to 
the priming has been driven by the hammer sufficiently forward. He also 
claims arranging the sliding plug or piston so that it can rotate partly in the 


1317. J. R. SWANN, Edinburgh, “ Lime kilns or apparatus to be used in burning 
lime.” —Dated *th May, 1866. 

For this purpose the patentee constructs in one stack or block a number of 
chambers, to receive the limestone to be burnt ; each of these chambers has 
an open arch at the front, for charging and and also for firing in 
The chambers are each vaulted over at the top, and two flues 

from the top; one of them dips down and enters the next chamber 

at the bottom, and the other passes direct to a chimney in the centre of the 
stack or block of burning chambers. The flues are all furnished with dampers, 
closed or opened as required. The ch then 


F 
H 
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up through the charge witbin, and thus the 
is dried and the burning commenced. From 
this chamber the hot air may be passed to a third chamber; or, if too much 
cooled to be usefully applied in this way, may be allowed to pass at once to 
the chimney. When the limestone in the first chamber is burnt, either com- 
pletely or in part, the firing in the second chamber is commenced, and so on. 

hi tent bi with each chamber a passage at its lower part, to con- 





breech block as aforesaid. He also claims the giving motion to the ext 

by meané of a spiral or oblique thread or projection moving in connection with 
the breech block when it is turned over to one side to open the breech, such 
spiral or oblique thread or projection acting against a corresponding thread or 
projection on the extractor. He also claims arranging the said spiral or 
oblique threads*or projections so that they may escape each other by a spring 
action on the breech being closed. 

1367. C. PRYSE and R. REDMAN, Birmingham, “ Breech-loading fire-arms.”—~ 

Dated 12th May, 1866. 

This invention has for its object improvements in breech-loading fire-arms, 
and is applicable where the cartridge cases are moved back by extracting 
apparatus brought into action by the movement of the breech ends of the 
barrels on the axes on which they turn. The part of the extracting apparatus 
where it fits the recess formed in the breech ends of the barrels of a doubie 
barrel fire-arm, and against which the flanges of the cartridges rest when they 
are introduced into the barrels, is similar to the corresponding part of 
extractors heretofore employed. The stem of the extractor slides within a 
passage which is formed to receive it the metal lump between the barrels on 
its upper side; the stem is bevelled to fit into the angle between the two 
barrels. The axis on which the barrels turn is fixed in the end of the metal 
body of the stock by a screw. and, intermediate of the width of the iron body, 
where the axis passes through it, there is formed or fixed to such metal body a 
projecting stud or finger which is held and remains ina fixed position. On 
moving the barrels on their axes the stem of the extracting instrument comes 
and rests against this fixed stud or finger, and is resisted thereby; hence, as 
the barrels turn on their axes, the extracting instrument is caused to move 
back, and to carry with it the two cartridge cases. 

1396. W. E. NEWTON, Chancery-lane, London, “ Breech-loading fire-arms,.”—-A 
communication.— Dated \Gth May, 1866. 

This invention relates to that class of breech-loading fire arms in which a 
charge of fixed ammunition is inserted in the end of a barrel, which is capable 
of being held vertically on its hinge. The object of the invention is to produce 
a simple and effective breech-loading arm. The improvements may be classed 
under two heads, the first of which includes several improvements, consisting, 
First, in securing the front or upper portion of the stock and hinge to the 
barrel, and securing the breech piece and lower portion of the hinge to the 
butt of the stock, whereby a strong tight joint and an easy working of the parts 
are secured. Secondly, in the use of a cartridge retractor which is protruded 
or forced out by a cam or hinge instead of by a spring. Thirdly, in protruding 
the retractor by a cam placed near the hinge pin, and retracting it by causing 
it to graze against the breech in closing, so that friction on the flange of the 
cartridge when closing the breech is avoided. Fourthly, in a device for holding 
the barrel firmly while firing. Fifthly, in making the locking bolt to slide in a 
groove cut partially in the lock plate, and partially in the brecch, thus prevent- 
ing any undue strain on the lock plate. The invention cannot be described 
without reference to the drawings. 

1411, J. SHARP and RB. Smitu, Blackford, Perthshire, “ Combustible and inextin- 
guishable compound.” — Dated \8th May, 1866. 

This invention relates to the combination or mixture of certain materials 
for the production of a combustible compound, which, when once ignited, 
becomes inextinguishable by any agent at present known, as it burns without 
atmospheric air, and will burn in water, in carbonic acid gas, nitrogen, and all 
other gases which do not support combustion. Under one modification the 
compound may be fortned by mixing nitre, charcoal, and sulphur, all in a 
powdered state, and then adding and th zhi mingling therewith a 
quantity of ung d or unpowdered gunpowder. The proportions are four 
parts nitre, two parts charcoal, and one part sulphur, with the addition of two 
parts of gunpowder.— Not proceeded with. 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

1386. A. COCHRANE, Bucklersbury, Cheapside, London, “ Fastening covers or 

cushions to chairs, dc.” — Dated \6th May, 1866. 

This inveution consists in fastening covers or cushions to chairs, &c., by 
means of a piece of elastic webbing passed through the canework of the chair, 
&c., the said webbing being fastened to the framework of the chair or other 
seat.—Not proceeded with. 

1394. W. CLARK, Chancery-lane, London, “\ Lamps for burning mineral and 
other oils.” —A communication, Dated \6th May, 1866. 

This invention consists in constructing lamps, and the parts appertaining 
thereto, so as to obtain two ascending currents of air, the one in the interior 
of the wick. and the other on its exterior, whereby the inventor produces 
perfect combustion and a brilliant light.—Not proceeded with. 











Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 


tillation of coal, shale, and other bituminous substances, to obtain oily matters 
therefrom, also in the re-distillation of the products thereby obtained.”— 
Dated 4th May, 1866. 

In distilling coal, shale, and other bituminous substances, to obtain oily 
matters therefrom, there are produced together with the oil hydrocar- 
bon vapours, which are with difficulty condensed, and which even when 
condensed are of small commercial value. Now, according to this invention, 
the patentees send these vapours, after those which are more easily condensed 
have been separated, back into the retorts containing the coal, shale. or other 
bituminous matter which is being distilled, and they find then that these 
vapours disappear in part, while, at the same time, the yield of easily-condensed 
oil is increased. The vapours should be heated before they are returned to the 
retorts, to avoid any chilling action. 

1291, H. K. YORK, Cardiff, ‘* Manufacture of iron and steel.”— Dated 5th May, 


1866. 

This invention consists in the purifying of pig or any other description of 
cast iron, so as to facilitate its conversion into malleable iron or steel. For 
this purpose the patentee takes pig or cast iron previously heated, and cuts it 
up into fine particles by means of circular saws driven at a high velocity; or 
he tears or crumbles it into small particles by any other convenient apparatus. 
The cutting or tearing app is pletely cased in, so as to collect the 
particles of iron, and below the apparatus he places a cistern of water; or 
he exposes the hot particles to the oxidising influence of a blast of air, 

1297. A. POCHERON, Paris, “ Manufacture of glass.”— Dated 7th May, 1866. 

This invention relates to the melting or fusing furnaces or kilns used in 
glass-making, and consists in the suppression of the fire-clay pots or crucibles 
hitherto in use, and in placing the materials to be fused or melted within the 
furnace itself, the usual inner form of the lower part of which is modified by 
doing away with the sieges or banks and the general levelling of the bottom. 
The lateral sides are constructed of a hollow form, in such wise that a current 
of refrigerating or cooling air may be made to circulate around and prevent 
any excessive heating of the sides which are to retain or enclose the materials 
in frictions. 

1315. W. B. WOODBURY, Worcester Park, Surrey, ‘‘ Producing designs upon 
—_ and other materials by the aid of photography.’—Dated 8th May, 
1866. 

In performing this invention the inventor first ebtains a mould in gelatine 
prepared with bich te of ia, by bmitting the gelatine to the action 
of light passing through a photographic negative, and washing away the parts 
not rendered insoluble ; and he takes a metal reverse from this mould by press- 











The p 

duct into it a blast or current of heated air, and in this way the limestone is 

prepared for burning. He prefers to apply the heated air before the products 

from the adjacent chamber are applied. 

1320. J. L. NORTON, Belle Sauvage-yard, London, and A, GILES, Manchester, 
“A us to be employed in evaporating volatile and combustible liquids 
to obtain light and heat therefrom.”— Dated 8th May, 1866. « 

The patentees claim the employment of a moving instrament in the gene- 
rating vessel, arranged in such manner as to maintain and constantly renew 
an extended surface of the volatile and combustible liquid, as described. 
= S. A. BELL, Stratford,“ Manufacture of tapers, &c.”—Dated 8th May, 

866 


In order to expedite the drying of the igniting composition, and thereby 
greatly to facilitaee the making of friction matches without increasing the 
plant employed, the inventor proposes to admit to the drying room streams 
of air impelled by any suitable fan or blower, and directed on to the pendent 
ends of the matches. When the drying has been thus completed he coats the 
ends of the matches by dipping them into a waterproof solution, using for that 
purpose collodion, india-rubber, gutta-percha, or other like varnish. Another 
improvement relates to the manufacture of tapers. This improvement has for 
its objects to quicken the setting of the wax or composition used in coating 
strands of cotton for the manufacture of tapers, and to remove the necessity 
for leading the strands of tapers a long distance through the air after leaving 
the bath, and before winding on to the drums provided to receive them. The 
inventor passes the lengths of tapers through streams of cold air issuing from 
pierced or slit pipes supplied with air from a fan or blower. The last 
improvement relates to the preparation of the friction surfaces used for igniting 
what are known as safety matches, and consists in coating those surfaces with 
a waterproof varnish such as abcve mentioned. 





{Class 9.—_ELECTRICITY.—1 one, 


Class 10.—MISCELLANEOUS, 
Including all Specifications not found under the preceding heads. 


1236. F. F. BENVENUTI, Swansea, “An improved feeding holder applicable to 
writing and drawing pens.”—Dated 2nd May, 1866. 

This invention relates to the construction of holders whereby ink or other 
liquid can be supplied to steel or other metallic writing and drawing or ruling 
pens of the descriptions ordinarily employed, and in such quantity as to be 
sufficient for use for a considerable length of time without requiring a 
replenish t An jal feature of the invention is that it admits of 
writing and drawing or ruling pens being attached to the same feeding holder. 
The holder consists of a tube which may be constructed of glass, metal, or 
ebonite, or of any suitable material, and of any desired calibre, according to 
the purposes to which the pen is to be applied, the ink or liquid being commu- 
nicated to the pen by means of a capillary tube connected with the holder, as 
hereinafter mentioned. The top of the tube is provided with a cap, the same 
being fixed by means of a screw or other suitable and analogous contrivance. 
A piston formed with a short stem is placed in the interior of the tube, the 
upper end of the piston stem passing through the cap, and the lower end 
thereof oeing terminated by a stud, on which is placed a small cork, or a mass 
of other material capable of working freely in the tube in an air-tight manner, 
the same being fixed on and pressed against the stud, as hereinafter mentioned. 
At the lower part of the tubular holder there is a circular opening, through 
which the ink or liquid to be used is introduced, such opening being so con- 
structed as to receive an air-tight screw, to which the part in which the pen is 
to be inserted is attached, together with the capillary tube before mentioned, 
and which latter is in communication with the interior of the holder, and the 
function of which is to supply the ink or liquid to the pen, one joint only being 
formed on the holder when the parts are thus connected and screwed together. 
The ink or liquid is discharged, or the issue thereof stopped, by pressing slightly 
on the top of the piston which projects through the cap, or by lifting it up; or 
the piston may be propelled or withdrawn by screwing or unscrewing the screw 
cap, and so operating upon the piston stem. In the latter case the end of the 
piston stem which passes through the serew cap is furnished with a top, 
which is screwed on it after the cap is placed upon the holder in such a manner 
as to allow the piston to work freely and to follow the movements up and down 
of the said screw cap when screwed or unscrewed. 

1239. D. COHEN, Leigh-street, Burton-crescent, London, ** Dry gas meters.”— 
Dated 2nd May, 1866. 

This invention relates to that description of gas meters commonly called dry 
gas meters, and in which the measuring compartments are formed by means of 
a movable flexible diaphragm. The First part of these improvements relates to 
the frame of the diaphragm, the material of the outer frame of which is 
doubled, and liberal space is allowed above the usual single frame to leave a 
space for soldering, so that the flexible part may not be scorched in soldering. 
The second part of the improvements relates to the flexible part of the 
diaphragm, the double shields are so constructed that the inner shield is fixed to 
the outer one by means of grooves which hold the flexible part firmly between 
them. This dispenses with the use of glue, which melts through the dampness 





! of the gas, and at the same time gives extra strength to the edge of the mate- 





ing the same into soft metal in a hydraulic or other press, or by the electro- | 
type process, as described in the specification of letters patent, granted to him | 


23rd September, 1864 (No, 2338). In this metal reverse the lights or whites of 
the picture or design are represented by the highest or most prominent parts, 
and the shades or blacks by the deepest or most receding parts. He then 
takes an electrotype from this, which will be a facsimile of the gelatine mould; 
that is, the shades will be represented by the highest parts, and the lights by 
the deepest parts, the half tones being, of course, also indicated by different 
corresponding degrees of depth; this electrotype should be allowed to remain 
in connection with the battery a sufficient length of time to attain such a 
thickness as will prevent it from bending under moderate pressure. Having 

t this el pe mould in relief he heats it to a dull red heat, or to a 
sufficient heat to scorch or discolour wood or other similar material, and he 





| a 
1278. W. YOUNG, Straiton, and P. BRASH, Leith, “ Improvements in the dis- | Stal, _Sue Seles Sngeyvemens 5 oe te Syeare Cesenete Salve, Se epper pact 


of which passes from one passage to another, uncovering long openings, 

through which the gas passes freely from one part of the meter to the other. 

To the angles of the upper valve the patentee connects four rings, which rotate 

round pins to guide the said upper valve in regulating the covering and un- 

covering of the openings. The pins are protected by glass cylinders, so that, 
when the rings rotate round the pins, they may not be deterred by them, but 
turn smoothly. 

1243. J. R. TOWERS. Wolverhampton, T. CLUTTERBUCK, Coleman-street, Isling- 
ton, and J. B. MusCHAMP, Pembroke-road, Islington, London, “ Pocket for 
male and female attire.”—Dated 2nd May, 1866. 

This improved pocket has at its upper part in front, or the direction a hand 
would most readily enter, an cuter covering or case through which the hand 
would pass; but beneath this,and at an angle with the opening from the 
garment, the inventor fixes a flap, which must be turned back before arriving 
at the entrance to the pocket, which entrance is placed at the back or under 
side. To accomplish this a piece corresponding in form with the outer covering 
or case upon the front is stitched or worked over, below the actual entrance to 
the pocket.—Not proceeded with. 

1245. W. INCE, Commercial-street, Whitechapel, London, and W. H. BEDWELL 
Colchester, Essex, “ Umbrellas.”— Dated 2nd May, 1866. 

This invention consists in giving additional firmness and support to the ribs 
of umbrellas, and consists in fitting to the said ribs an extra set of stretchers, 
the outer ends of which are attached to the lower portions of the said ribs, 
immediately above the tips or points of the same, and jointed below and in like 
manner to the other stretchers, whilst the upper ends thereof are secured to a 
separate runner placed above the ordinary one,so as to slide upon the handle 
or stick in the usual manner, and admit of being opened and closed with the 
same facility as at present.— Not proceeded with. 

1246. W. H. STANLEY, Chipping Camden, Gloucester, “ Cricket wickets.”"—Dated 
2nd May, 1866. 

This invention consists in having a metal plate furnished with two or more 
pegs to secure it tothe ground. To this-metal plate are attached three short 
tubes, which may be made of brass, iron, or other suitable material. These 
tubes are connected in such a way with the metal plate by springs that they 
can yield in any direction, either backwards or forwards, to the right hand or 
left. The stumps are placed in the tubes, and the whole appearance of the 
wicket is almost exactly the same as the ordinary one. When, however, the 
wicket is struck or knocked down, the stumps immediately regain their up- 
right position by means of the springs above-mentioned. 

1254. H. A, MANFIELD, Brixton, *‘ Apparatus for pickling vegetables.”—Dated 
3rd May, 1866. 

This apparatus consists, principally, of a chamber or vessel lined with 
earthenware, slate, or other suitable material, having an air-tight cover, and 
provided with a perforated movable cage or receptacle for containing the 
vegetables. In connection with this chamber, by means of a pipe, is areservoir 
for supplying spiced vinegar for pickling or preserving the vegetables, and an 
air-pump or pumps for exhausting the air from the chamber and the vegetables 
before admitting the vinegar thereto. 

1260. E. FIELD, Chandos Chambers, Adelphi, London, “‘ Attaching buttons, clasps, 
hooks and eyes, and other similar fastenings to leather, or other partially 
elastic or yielding materials.” — Dated 4th May, 1866. 

In performing this invention the patentee forms with or attaches to the 
button, clasp, or other fastening a hollow or recess, the edges of the metal sur- 





tween the washer or other piece of metal and the inner surface of the recess. 
1265. C. E. BROOMAN, Fleet-sireet, London, “ Combs.”—A communication.—- 
Dated 4th May, 1866. 

This invention consists in forming a groove along the centre of the thick edge 
or back of combs, and in fitting in this groove a strip or bar of metal sur- 
mounted with a cap or head which covers only the thick edge or back of the 
comb. The strip or bar of metal is fixed in the groove by three or other con- 
venient number of rivets or pins, the heads of which may be flush with the 
sides of the comb or project,so as to produce an ornamental effect. The 
metallic strip being fixed, at, say, only three points, the suppleness of the comb 
between these points or rivets is not interfered with.— Not proceeded with. 

1285. T. D. ROCK, Leadenhall-street, London, * Stands for telescopes, surveying, 
and other instruments.”"— Dated 5th May, 1866. 

This invention relates to such stands as have three or more legs which 
expand or spread and collapse into a single stem, to render them portable, and 
consists, First, in the arrangement and construction of the stretcher arms which 
connect the legs of the stand when spread, whereby to afford facilities for 
adjusting the legs at various widths apart to regulate the height of the stand, 
or otherwise, and also to impart great rigidity to the stand in the various posi- 
tions. A further improvement in the application of such stands to telescopes 
consists in forming the stand legs of larger size than usual, and in forming a 
cavity therein to contain the telescope, as also the swivel holder in which the 
telescope is fixed to the stand.— Not with, 

1292. S. CHATWOOD, Bolton, and J. STURGEON, Burley, near Leeds, ** Cupola 
and other furnaces.” —Dated 5th May, 1866. 

This invention consists, mainly, in the application to cupola and other 
furnaces of certain apparatus for producing a jet or jets of steam, so applied as 
to produce a partial vacuum, and thereby induce a current of air either in the 
funnel or chimney leading from the furnace, suitable openings being provided 
in the lower part of the furnace to admit the air, whether hot or cold, required 
to support the combustion of the fuel, or in the tuyere pipes, or at any other 
convenient place.—Not proceeded with. 

1299. E. FIDLER, Wigan, L hire, ‘* Machinery for holeing, cutting, gettin 
and drilling coal an other minerals.” - Dated 1th May, 1806.” 

This invention is carried out as follows:—Ina suitable framing the patentee 
mounts transversely a rotary cutting bar or bars of iron, steel, or other hard 
and rigid substance of any desired form, and either fluted or containing knives, 
knibs, teeth, or cutting instruments, dovetailed or otherwise attached to the said’ 
bar or bars in a longitudinal direction, or spirally, helically, or otherwise; the 
shape of such said cutting instruments will depend upon the hardness of the 
coal or other material to be cut, drilled, holed, or operated upon; and this in- 
vention further consists in combining the aforesaid transverse rotary motion of 
the cutter bar or bars with a longitudinal or forward movement of the machine- 
or framing containing the said cutter bar or bars. The said framing also 
contains the motive power or machinery necessary for propelling the frame and 
cutter bar or bars. These bars may be further described as moving in a 
rotary and longitudinal direction, as they cut not only at their ends, but like- 
wise along the faces thereof simultaneously and at one operation for the ful? 
depth required for the holeing or cutting, and may be worked either horizon- 
tally or at any angle in the coal or other mineral. The machine is fixed upon 
running wheels, and is intended to travel along or in front of the coal or other 
minerals to be cut, and may be kept up to its work by an ordinary traversing 
motion attached jto the machine, and worked by any suitable prime mover, so 
that the operations of the hine will be self-acting. 

1301. W. CLARK, Chancery-lane, London, ‘‘ Lighting apparatus, applicable to 
lighting cigars and pipes.” — Dated 7th May, 1866, 

This invention relates to a new kind of lighter, which the inventor terms a 
fire-box ; it is in the form of a cylinder or box of any kind to contain pyro- 
phorous material, to which he thirty per cent. of acetate or nitrate of 
lead. This box is divided into two parts, the one the reservoir and the other 
the distributor, for bringing into contact with the exterior air a certain quan- 
tity of the pyrophorous material to be ignited.—Not proceeded with. 

1305. C. MOSELEY, Manchester. ‘‘ Machinery and apparatus used inthe manu- 
facture of sheets of india-rubber.” —Dated 8th May, 1866. 

This invention relates to the machines now in use for cutting sheets from a 
round block of india-rubber, and it consists of a drawing or taking-up motion 
for keeping the sheet of india-rubber at one even tension, and so producing a 
greater uniformity of thickness and smoothness of surface. The improve- 
ment consists of two levers fixed upon the centres of two rollers; one of these 
rollers revolves in a fixed bearing, and the other roller rests upon the block of 
india-rubber to be cut into sheets. This roller rises or falls according to the 
diameter of the block. As the block revolves it comes in contact with the 
cutting knife, as usual, which, by an oscillating motion, cuts from it a sheet 
which passes over guide rollers. As the block revolves it gives a motion to the 
roller bearing on it, which, by means of straps and pulleys, gives a rotary 
motion to the roller over which passes the sheet of india-rubber, and as the 
roller bearing on the block of india-rubber has a surface speed corresponding to 
that of the block, which decreases as the block decreases in diameter, the sheet 
of india-rubber is kept at one and the same tension, The same effect may also 
be produced by self-acting cone pulleys, to give a positive motion to the drawing 
roller corresponding to the d ‘ing surface speed of the block. It is neces- 
sary in cutting india-rubber to have a stream of water running upon the face of 
the knife to reduce friction, but to produce a smooth surface upon both sides of 
the sheet the patentee applies a stream of water to the back of the knife in 
addition to that at the front. 

1306. B. WriGHT, Lichfield, ‘* Cooking or kitchen utensils."—Dated 8th May, 














6. 

The patentee claims arranging or combining and constructing the central 
top plate, drop-down plate or broad bar, and movable frame, and parts con- 
nected therewith, substantially as described and illustrated, for the purpose of 
readily and efficiently converting the fire-grates of cooking or kitchen ranges 
into open grates or closed grates at pleasure. 

1307. G. SEELEY, Argyll-street, Regent-street, London, ‘* Penholders.”—Dated 
8th May, 1866. 

For the purposes of this invention the penholder is formed elastic between 
the part where the pen is inserted and that where it is held by the user, so as 
to admit of an elastic up-and-down motion, and yet preserve it to rigidity In » 
lateral or sideway direction. This elasticity is conveniently obtained by the 
insertion of one or more pieces of flat steel spring to connect the parts 
together, or it may be otherwise obtained. Set screws or pins may be em- 
ployed to adjust or retain the parts in position.—Not proceeded with. 

1310. W. E. GEDGE, Southainpton-buildings, Chancery-lane, London, ** Clarify- 
ing apparatus.” —A communication.— Dated 8th May, 1866. 

This invention cannot be described without reference to the drawings. 

1313. J. BECKER, Bordeaux, France, “ Method for packing up bottles.”—Dated 
8th May, 1865. 

In performing this invention the patentee places the bottles in a case, and 
arranges them in such a manner that in one row of bottles the necks recipro- 
cally enter in the spaces left between each two bottles, which are opposite. 
By this arrangement the bottoms of the bottles are in opposite directions to- 
one another, and rest against the sides of the case, the width between the sides 
of the case depending on the dist bet the bottom of the bottles. He 
encircles each bottle with two rings of india-rubber, or any other similar 
elastic material. One of these rings is paced near the bottom of the bottle, 
and the other is placed where the conical part forming the continuation of the 
neck widens and assumes the cylindrical form. The distance apart of the sides 
of the case perpendicular to those before referred to is regulated by the number 
of bottles to be packed up. Each bottle should rest, by means of its india- 
rubber rings, against the bottles next to it (if it be placed in the middle), or 
against the bottles next to it and the sides of the case. In this way they are 
held firm by the elasticity of the india-rabber rings. 

1314. G. SNOWBALL, Spring-street, Paddington, *‘ Watch pendants.”— Dated 8th 
May, 1866. 

This invention relates, First, to the construction and arrangement of the 
pendants of watches in such manner that the bow or skin of the pendant 
cannot be wrenched off the watch by torsion, as is usually done in pickpocket 
robberies. For this purpose the patentee makes the bow and knob to turn on 
an axis which is received in a strong socket or neck on the case; the axis 
passes through this neck to the inside, and is suitably secured therein. In 
order to exert a certain amount of friction on the rotation of the bow and knob 
axis he disposes toothed collars on it within the neck socket, with a spring to 
press the toothed surfaces together, one being fixed to the axis, the other to the 
case. When rotated the axis makes a clicking noise from the teeth slipping 
over one another in the manner of a brequet key, which gives the required 
frictional resistance to wind up the watch if required, and to retain the bow in 
the same plane asthe watch when not operated upon. The bow and knob may 
be turned in either direction. By so constructing a pendant the bow or ring 
may itself pass through the knob of the pendant, or have a strong steel pin or 
screw passed through it, whereby to fix the bow securely to the knob. A 
further imp t in watch pendants consists in constructing them as before 
described, and in fitting them to act as the push piece for detaching the catch 
to open the faces of hunting watches, or it may be the bottom of an open-faced 
watch, if fitted to open with a spring. 

1316. W. M’ILWRAITH, Glasgow, “ Apparatus for coating wagon covers, &c. 
—Dated 8th May, 1866. 

This invention cannot be described without reference to the drawings. 

1329. J. SHELDON, New Haven, Connecticut, U.S.,“ Water pressure regulators.” 
—A communication.— Dated 9th May, 1866. 
This invention cannot be described without refe to the drawings, 








” 

















Dec, 21, 1866. ; 


THE ENGINEER 








THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE. 

THE Iron TRADE: Wo fi : Stocks Low Generally : Com- 
petition in the Bessemer Steel : The Strike at She ld: 
Manufacture of Power Looms; Extension of Works: 
Makers Brisk—RAILWAY AND. OTHER BILLS AFFECTING THE 
West Riwinc oF YORKSHIRE—THE THIRSK AND MALTON Ralt- 
war: Viaduct Across the Derwent—State OF TRADE aT SHEF- 
FIELD: Continued Inactivity—THE CoaL TRADE: Continued 
Brisk Demand: Rumoured Firing of the Lundhill Colliery: 
Panic at the Strafford Main ; Scarcity of Coal at Sheffield—THE 
Coke TravE : No Alteration. 

THERE is no improvement to note in the iron trade of this dis- 

trict, as merchants give out orders most sparingly, and content 

themselves simply with meeting immediate requirements, so that 
the trade, generally speaking, is on the hand-to-mouth system. 

Seme weeks ago it was thought that after Christmas trade would 

rapidly improve; but masters are not now so sanguine of any 

waterial alteration until spring. It is obvious that stocks are 
very low in all departments, as orders are constantly being 
ceceived for immediate delivery. Competition has sprung up in 

Birmingham, and other places north of Sheffield, in the manufac- 

ture of steel by the Bessemer patent; but notwithstanding this the 

Bessemer furnaces in this district are in full work, and some of 

them are working night and day almost, there being a great 

demand for rails and other articles manufactured by this process. 

The makers at Sheffield have not been much inconvenienced by 

the strike of their puddlers, as they have a large quantity of 

‘puddled iron in mek which has been sufficient to meet the de- 

mand, the requirements of the trade being very small. The 

manufacturers of power looms for mills are doing a good trade 
just now, although the depression in the cotton trade has affected 
this branch a little, nevertheless there are plenty of orders on 
hand, and the operatives are likely to have full work for some 
time to come. At the Nelson Works, Barnsley, the proprietors 
are extending their works considerably, and are erecting a large 
building adjoining the present premises, which, when completed, 
will give employment to a large number of hands. Machine-made 
crucibles for steel-melting purposes are in good demand, as also 
the machines for manufacturing the same, those made by ma- 
chinery being considered a great improvement on the hand-made 
ones, Messrs. Pigott and Farrar, of the Old Foundry, Barnsley, 
are busily engaged in the manufacture of the above articles and 

others in connection with the steel trade. They are also doing a 

good trade in Borner’s and Qualter’s patent metallic pistons, the 

use of which is now becoming almost general in this district. The 
boiler makers are actively employed, and the firm above alluded 
te have just completed one 28ft. by 5ft. in diameter. At the 

Victoria Works, Barnsley, of Mr. Arnold, trade is equally brisk, 

and there are some good orders on hand. 

Plans relating to the following railway and other bills to be 
brought before Parliament have been deposited with the clerk of 
the peace for the West Riding of Yorkshire :—1, Barnoldwick 
Railway ; 2, Dewsbury, Batley, and Heckmondwike Waterworks ; 
3, Halifax and Ovendon Railway ; 4, Idle and Shipley Railways ; 
5, Keighley Waterworks and Improvement ; 6, Leeds Corporation 
Water; 7, Lendon and North-Western Railway, Buxton, Chapel- 
en-le-Frith, and Sheffield Railway, and new streets in Sheffield ; 
8, London and North-Western and Midland Railway Companies, 
Huddersfield and Halifax Railway ; 9, London and North-Western 
Railway, new works and additional powers ; 10, Manchester, 
Sheffield, and Lincolnshire Railway, additional powers ; 11, Mid- 
land Railway, additional are 12, Otley Local Board and 
Waterworks ; 13, Sheffield Water Consumers’ Company ; 14, Shef- 
field Waterworks ; 15, Skipton and Wharfdale Railway, deviations 
and extensions. Last year twenty-eight plans were deposited. 

The last of the six large iron girders for the new viaduct for the 
Thirsk and Malton Railway, across the Derwent at Malton, has 
been safely placed in position. The outline of the new structure 
is thus perfected, and presents a very elegant and light appear- 
ance in consequence of its length and height. At present the 
trains run to and leave the pit on the north of the ‘town, but 
during next week the new viaduct is expected to be ready for in- 
spection and traffic. 

There is still an almost general inactivity in the trade at Sheffield. 
The colliery trade is not by any means so active as it has been, 
and no immediate improvement is expected, as there are consign- 
ments of goods sent during the summer months to New York 
which are still unopened, so that before there is any considerable 
revival in the orders from America, these goods, or the greater 
part of them, must be cleared out. On saw and edge tools gene- 
rally there is but little doing, the orders being principally contined 
to our own markets. For tiles the demand has been active, and 
in most instances the workmen are fully employed. 

The coal trade -in point of order received—continues brisk, the 
orders being more numerous than can be met. Although the 
demand is so large, the men at several collieries have done very 
little since the explosion at the Oaks, which seems to have un- 
settled the minds of all the miners, as they know that any t 
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i from the chairman of' the Ironmasters’ Association, 
requesting the attendance of the members of the trade to meet 
the lord-lieutenant were only delivered: about three hours before 


the meeting was to be held. The remarks of Mr. Matthews, the 
chairman of the Mining Association of Great Britain, to the effect 
that the association and the Government might combine to adopt 
some method to prevent the recurrence of such calamities, was 
ed as auguring good. Mr. Wynne, the Government In- 
spector for North Staffordshire, attended the ting in Wolver- 
hampton on purpose to afford any information that might be 
required, and his doing so at such a crisis was as a proof 
of his great concern for the bereaved, even as his descending the 
it at Talk-o’-the-Hill immediately after the explosion displayed 
is concern for the men, and showed the heroism which a 
miner is ever ready to evince, and which was only fairly 
commended at the meeting referred to. The £1,000 announced at 
the meeting is only a small part of what will ultimately go from 
South Staffordshire, and here we may state that the accident in 
North Staffordshire will, it is not unlikely, reveal that the pit was 
most shockingly foul of gas. No coal was being got. All the 140 
men and boys who were down were engaged in driving out roads, 
yet so great was the accumulation of gas that\all the coal in the 
roads was perfectly ‘“‘ boiled.” The roofs have nowhere come in, 
there being an immense bed of sandstone over all the roads. The 
workings are consequently comparatively unimpaired. That the 
blacksmith caused the cupbeaion by straying into the works with 
an open lamp after he had shod a horse is more than doubtful. 
His apron was found nearly close to the bottom of the shaft, away 
from the point of the explosion. Itis more than likely that there 
were several lamps open at the time, and as many colliers smok- 
ing, for — thirty of the bodies the Government inspector has 
found a duplicate lamp-key. It may therefore be expected that 
the evidence of the Government inspector to be given at the close 
of next week will be such as the Mining Association of Great 
Britain and the Government may be able jointly to act upon, and 
thus complete the wishes on this point expressed at the meeting 
in Wolverhampton by Mr. Matthews, the chairman of the Mining 
Association. 

Further than this it is perhaps scarcely necessary to say more 
about this accident in this place further than to add that six 
bodies having been recovered on Wednesday would leave little 
doubt that about ninety lives have been sacrificed by the shocking 
culpableness mentioned. 

he meeting referred to as discussed on ‘Change in Birmingham 
and Wolverhampton was one called by the Lord-Lieutenant of 
Staffordshire (Lord Lichfield) for the southern division (chiefly 
iron and coalmasters) of Staffordshire, and enforced by a special 
circular to the trade from Mr. Hartley. Inasmuch as it must be 
regarded as the trade meeting we give a summary of the pro- 
ceedings. His lordship was supported by Sir John Morris, mayor 
of Wolverhampton, who had sent a notice asking the inhabitants 
to be present ; b: 
Assciation, nf ty f 





ad desired the presence of the ironmasters ; by 


Mr. W. O. Forster, M.P.; by Mr. W. Matthews, chairman of the | 


Mining Association of Great Britain, and others.’ The noble 
chairman said that he had called that meeting for the south of 
Staffordshire without waiting for a meeting to be called in the usual 
course by requisition to the high sheriff, because of the urgency 
of the case. (Applause.) He would not appeal to their sympathies, 
for he felt that was unnecessary ; but he did feel that it was neces- 
sary that a committee should be appointed and otherwise an organi- 


! sation put in force for the collecting of subscription, and after con- 


sultation with the chairman of the Ironmasters’ Association, that 
day had been fixed upon for the meeting, because an influential 
gathering of the iron trade would take place upon it in that town. 
From the prompt attention which was being paid to the immediate 
necessities of the sufferers, both at Barnsley and Hanley, it was 
clear that these were being attended to, and he should suggest that 
whatever funds might be raised in Staffordshire should be applied, 
as in the case of the Mansion House Fund, to the joint relief of 
the sufferers at both places, and that the money should be se 
in the hands of a joint and central committee.. Sir John 

moved a vote of sympathy with the sufferers, and hoped that, as 


pear na mo had shown themselves ready to give their Queen | 


a right royal reception, so they would be no less prompt in follow- 
ing the example which had been set them by their sovereign in 
assuaging the grief which the calamity had brought into so man 

homes. The chairman of the Ironmasters’ Association, in second- 
ing the motion, spoke of the deep interest which the iron trade of 
South Staffordshire took in these calamities, and of their desire to 
adopt as many precautions as possible with a view to prevent such 
wholesale slau iter as that over which the country was grieving. 
He reminded the ting that whilst it was unlikely that there 





the same fate may overtake them. 

During the latter part of last week, from Wednesday, there was 
scarcely a single colliery within twenty miles of Barnsley which was 
working, owing to the excitement consequent upon the calamity, so 
that the output of coal has been below the average considerably. 
On Tuesday a report obtained currency in Barnsley and the neigh- 





bouring mining villages to the effect that the Lundhill Pit—the | 


scene of the dreadful calamity a few years ago—had fired. 


The | 


report spread like lightning, and women were to be met with on | 


the road to, the colliery tearing their hair and screaming like 
maniacs. A body of police also hastened to the colliery, when it 
was found that everything had been going on all right throughout 
the day, and the report of the disaster must have been a hoax. On 
the same day the miners employed at the Strafford Main Pit were 
seized with a sudden panic, and requested to be drawn out forth- 
with. After being drawn out, they positively refused to descend 
the mine again that day. The seam of coal which is: worked at 
these pits is a very fiery one, and the men, on being drawn out of 
the pit, stated that there was scarcely any air passing through the 
mine. They were, however, ready to recommence work when the 
ventilation has been repaired. The tonnage sent to the metropolis 


and the south has not diminished in any way, but, on the contrary, | 


is still on the increase. At Sheffield there is a scarcity of coal, 
owing to the dispute in Derbyshire, the flooding of the Manor Pit, 
and the explosion at the Oaks, Barnsley, and it is said that some 
of the works have been standing several days in consequence. 

The coke trade is in the same state which has characterised it of 
late since the commencement of the depression in the iron trade, 
and the tonnage to South Staffordshire cs fallen off considerably, 
— Frodringham and the works on the Trent the demand is still 
good. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

( From our own Correspondent. ) 

Tron TRADE: Without Alteration—On CHANGE IN BIRMINGHAM 
AND WOLVERHAMPTON: Topics Di. : Wages and Prices: 
The Explosions—THE NORTH STAFFORDSHIRE EXPLOSION : About 





Ninety Lives Lost: State of the Workings: Pit Unimpaired : | 


Lamp Keys on Thirty Colliers : Probable Cause of the Explosion 
—MEETING OF THE SouTH StTarrorpsHIRE IRON TRADE FOR 
RELIEF PURPOSES ON WEDNESDAY: Interesting Proceedings : 
£1,000 Raised: A Report—Mr. Jones’ Faiture: Meeting of 
Creditors : Disappointment : Five Shillings in the Pound—Coau 
AND HarpwakeEs: Local Trade Topics: Birmingham Bank: 
Dividend. 

WE have very little that is fresh to report in reference to the 

trades of this district. The meetings in Birmingham yesterday 





would he so much money used as at thetime of the Hartley calamity, 
still the number of the slain was t' 
explosion. Ata ting of the ir ters next week steps would 
be taken whereby the employers would afford their workmen an 
opportunity of contributing. Mr. W. G. Forster proposed that a 
subscription should be commenced, and he expressed his approval 
of the money being placed in the hands of a central committee, to 
be dispensed between the bereaved in Yorkshire and Staffordshire. 
—The Rev. G. Fraser, the rural dean, seconded the motion. Mr. 
W. Matthews, chairman of the Mining Association of Great Bri- 








tain, in ga ittee, said that that association had 
discussed the explosion at a meeting in London. The association 
had been formed chiefly on account of the interests of mines, pro- 


prietors in Great Britain having recently been interfered with by 
Government, but they hoped to put aside any further quasi- 
hostility between themselves and the Government. The time was 
now come when the association might determine that there should 
be no further hostility, and in the name of common humanity go 
to the Government and say, ‘‘ Here is a common cause, in which 
we should both unite to do all in our power to make such calami- 
ties as unfrequent as possible.” He was quite sure that the Mini 
Association of Great Britain would not be wanting in respect o' 
the claims that they would be expected to fulfil on so important 
an occasion.—Mr. W. H. Rogers (factor) ded the tion, 
which, with those already mentioned, was passed unanimously. — 
The Rural Dean suggested to the clergy that they should have 





| collections in their churches, and the Lord-Lieutenant hoped that 
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portunities would be given for the workmen in the hardware, 
e with the coal and iron branches of the industry of the dis- 
tfict, to subscribe, for he felt that their hearts sympathised as 
warmly with the sufferers as did any of their masters’.—Mr. Ru- 

rt Kettle, judge of the county courts of Worcestershire, drew 
orth the enthusiastic applause of the meeting when he extolled 
the heroism of the men who had gone into the pits to preserve the 
dying and bring up the dead, and he cailed the attention of the 
meeting to the fact that one of these heroes, her Majesty’s In- 
spector of Mines for North Staffordshire (Mr. Wynne), was there 
in the room.—The motion of thanks to the chairman, which 
Mr. Kettle seconded, was adopted with much warmth.— 
The noble Chairman said it was a great satisfaction to know 
that a meeting called with only one day’s notice had resulted 
in a total contribution in the room of £1,000.--The con- 
tributors of £100 each were the Earl of Lichfield, Messrs. 
J. B. Thorneycroft and Co., the Osier Bed Company (Messrs. 
Sparrow), and Messrs. H. Ward and Sons gave £75. The 

rl of Dartmouth sent £50, and a similar amount was given by 
Mr. P. F. Hussey (Worley), and by Messrs. W. Briscoe and Co. 
factors. The Chillin Company, with Messrs. W. Burrows and 
‘irmstone gave each £25.— Mr. G. Beard (iron- 
master) chairman of the Bilston Commissioners, announced that 


Mr. John Hartley, chairman of the Ironmasters’ | 
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relief funds for the coal ‘miners in different parts of the 
kingdom. Up to the present time, however, we believe that no 
steps have been taken in this district with the view of carrying 
out this important philanthropic object ; and it now becomes a 

uestion whether, with the recent disastrous aro explosions in 
Dansey and Hanley fresh in the recollection of the public, this 
is not an opportune time to appeal to the proprietors of mines, the 
public, and the miners themselves to augment the sums so allotted 
to this district by such an amount as would afford ample means to 
relieve the great distress which is always to be found prevalent 
amongst a ye population. If the 20,000 colliers in this 
district could be ind to bine together to aid in the forma- 
tion of a permanent relief fund, only a penny per head per week 
would produce from £4,000 to £5,000 a-year, and this, with con- 
tributions from proprietors of mines and the public y, 
would soon produce a relief fund that would carry’out the object 
of the committee above alluded to. 

Not a little disappointment is being expressed here at the mise- 
rable issue of the delay of some eighteen months since the failure 
of Mr. John Jones, of the Birch-hills, Staffordshire, before any- 
thing like a statement could be laid before the creditors, whose 
total liabilities are £260,000. The ting of creditors adjourned 
from a month ago was held on Tuesday last, in Birmingham, Mr. 
E. Dixon, a director of tfie Wolverhampton and Staffordshire 
Bank, presiding. Mr. Henry Underhill, solicitor, of Wolverhamp- 
ton, read the report of the committee. This document was then 
submitted to the meeting, and gave an outline of the committee's 
proceedings since Nov. 20th, 1866. Efforts had been made to 
terminate two Chancery suits pending against Mr. Jones, but 
without any good result; nor had the committee m more 
successful in their negotiations with Mr. Duignan, who 
represented the Commercial Union Assurance Company. 
In this state of matters they were very much in the same position 
as before the last meeting. The estate was found to be so encum- 
bered that they had found it utterly impossible to place anything 
to the credit of Mr. Jones out of all the properties enumerated in 
the statement given above. They had received an offer from Mr. 
Jones to pay £10,000 per annum until the creditors shall have 
received 5s. in the pound. This was calculated to pay the 5s. in 
about five years and a-half. The estate would not pay more than 
| 1s. in the pound if a forced sale were made, but if Mr. Jones’s 
| offer were accepted, the first instalment of £10,000 would 
| be paid by Mr. Jones in February next. A good deal of discussion 
| ensued on the reading of the report, in the course of which Mr. 
| Bolton, solicitor, of Wolverhampton, representing Mr. Jones, 
| referred to a circular which had been issued by Mr. Brooke Robin- 
son, solicitor, of Dudley, in which he asked what had be- 
come of the £45,000 assets, reported at one of the early 
meetings of creditors. Mr. Bolton said that naturally some 
depreciation had taken place, and if Mr, Robinson were present 
he should be able to satisfy his mind on that subject. A 
clerk from the office of Mr. Robinson informed Mr. Bolton 
that Mr. Robinson was unable to attend that meeting, as 
he had intended, but had sent him over to say that he (Mr. R. 
| would not assent to any arrangements made by the meeting unti 
his questions had been satisfactcrily answered, and the deficiency 
accounted for.—A Creditor deprecated waiting five or six years for 
a dividend, and said it would be much better to have a smaller 
dividend paid down—say on@,of 2s. 6d. in the pound.—It was 
replied on behalf of Mr. John Jones, who was present, that this 
was quite impossible, as there was not an acre of land belongi 
to him that was unencumbered.. A good deal of stress was lai 
upon the difficulties Mr. Jones had experienced in consequence of 
two Chancery suits which had been commenced against him, 
one for £1,500, and another for £25,000 ; but Mr. Fowler, solicitor, 
of Wolverhampton, said there was no special difficulty here, 
and that they had been made too much of,—Mr, Hutton 
defended the committee from the remarks made by the chair- 
man, and said that no effort had been red to —— 
a more satisfactory result; meetings had been held in London 
representing quite £200,000, and the creditors’ advice asked for 
from time to time as to what was best to be done.—The Chairman 
said he had not intended to make any charge against the com- 
| mittee, but he thought they should have consulted all the 
| creditors, and that they had expended a good deal of money un- 

satisfactorily. —Mr. John Jones eee addressed the meeting, 
' and, as showing the difficulties he had had to contend with, men- 

tioned that he was a day or two ago served with a notice to pro- 
‘duce in seven days a statement of the effects left by his late 
father, who died some ten years ago, and of which he, as 
executor, had taken possession. If he did not comply he should, 
he supposed, be committed for contempt, but from time that 
had clapaed and other circumstances, he did not know how he 
could furnish the particulars required.—A —— was ulti- 
mately put to the meeting to accept Mr. ones’s proposition to 
pay 5s. in the pound by annual payments of £10,000, and this was 
carried, about twenty creditors voting for, and only one against 
it ; many did not vote. 

The Birmingham Bank have made a first dividend of 8s. in the 

ound, 
. The amalgamation of the Patent Shaft and Axletree Company 
| and Messrs. Lloyds Fosters have sent up the shares from the point 
at which they had fallen during the negociations. They are now 
doing at 5 premium. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Tue Inon TRADE: Present Critical Position of Matters: General 
Reduction in Wages : Good Feeling of the Men: Gom, ion of 
Foreign Makers: The American Demand: Repair of Furnaces— 
THe Tin PLate TRADE—STeEAM AND House CoaL TrapEs— 
PRESENTATIONS—WELSH Inon aT WooLwicH—TReEFoRgEsT TIN 
PLATE WorkS—THE BLAINA AND COALBROOKDALE [RONWORKS 

-DrLais Coat AND Iron Company (LIMITED)—SEIZURES. OF 
RAILWAY PROPERTY. 
THE uncertainty as to the future prospects of the iron le is 
engaging the serious attention of the makers of South Wales, 
and even the large establishments, which hitherto have been 
enabled to keep their hands tolerably fairly employed by means of 
the few heavy,contracts given out at the commencement of the pre- 
sent quarter, and the oe number of home — pane aa 
been placed at irregular periods, are beginning - 
activity which, for so long a time, has characterised the demand 
for all descriptions of finished iron; and there is now not the 

slightest doubt but that at the close of the present month a 

general reduction in wages will take place at all the ironworks 

throughout the district. It might, however, be observed that it 
is not intended for the reduction to affect in any way the 

not even those engaged at the pits, where the coal is entirely con- 

sumed at the forges and furnaces. There is no doubt that 

been determined upon in consequence of —— > 
ironmasters being large sellers of coal to the foreign 
markets. The men employed at the works at the Aberdare Valley 
and at Merthyr have not as yet evinced any indication of 

a stand against the notice they received on the 

close observations made among the hands em 

portions of the Glam ire district and 

appears that they are fully scnsible of the 
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e pny pee of erican 
shortly to exhibit a falling off, makers have to look 
spring delivery contracts for keeping their mills and 
ing. Hopes, however, are en’ i that between now and 
March the Indian demand will become resuscitated, and trade with 
the Republics of South America assume its wonted and 


purchases on Italian account made more extensively. In fact, 
under exis i makers will have to keep up their 
— by loo hoy ly on the future. And, in reference to 
this subject, it t be observed that the Aberdare Iron Company 


have almost completed the repairs which one of their blast fur- 
naces has been un ing at Llwydcoed; and the Gadlys Iron 
Company are also actively engaged in Ye a blast furnace 
they blew out a short time since. At the Plymouth Works a 
monster steam hammer is about to be erected; one of the castings 
of the iron framework weighs upwards of nine tons. There is no 


recent accidents in the coal fields, but 
they had the report of the inspector, 
Government to inquire as to 
before coming to any resolutions on the subject. The chair- 

made a few remarks referring to the recent movement 
made mE Liverpool Chamber of Commerce on the subject of 


very far distant when would have 4 telegraph 
ever there was a post-office, wrought ry Government officials, 





improvement to note in the inquiry for pig iron, and quotati 
remain without change. Z 

The tin plate trade is characterised by a degree of quietude to 
which it has for a long time past been a stranger. Prices continue 
to be in favour of buyers, and it is feared that makers will not be 
able to obtain old rates at the commencement of the new year, as 
was anticipated a few weeks ago. The present decline in quota- 
tions is attributed in some measure to over-production. In ad- 
dition to the severa 1 new works that have lately been erected, 
the Avon Vale Tin Plate Company have commenced operations. 
under the management of Mr. Jenkins, m i Teg at 
the Margam Tin Plate Works, who will be suc at Margam 
by Mr. Davies, from the Cunn Avon Works. 

Steam coal proprietors have no cause to complain of lack of 
orders for the foreign and home trades, and the out-put of the dis- 
trict is increasing. In the house-coal trade there is a good local 
a, and the coasting demand is brisk. 

Mr. Robert Lorie, manager of the Cwmdare Colliery, belonging 
to the Powell’s Duffryn Steam Coal Company (Limited), has been 
promoted to the company’s pits at New egar. Upon his leav- 
ing, the colliers cugieged at Cwmdare presented him with a very 
handsome gold guard, to which was attached a medallion bearing a 
suitable inscription, 

Mr. John Jones, late overman at the Nautmalyn Colliery, Aber- 
dare, has been presented with an address, and a purse of sove- 
reigns, by the workmen formerly under his management. The 
workmen employed at the Pontypool branch of the Ebbw Vale 
Company’s Iron Works, have also presented a valuable gold watch 
and appendages to Mr. Llewellin Llewellin, mineral agent, who 
has been promoted by the company to a more important position. 
The watch bore the following inscription :—‘‘Presented to Mr. 
Llewellin Llewellin, on his leaving the Pontypool Iron Works, by 
the workmen and other friends, as a tribute of esteem and regard 
Dec., 1866.” 

The whole of the plates used in the construction of the 
enormous wrought iron floating dock now in progress at Messrs. 
Campbell, Johnson, and Co.’s yard at Silver Town, Woolwich, are 
of Welsh iron, and most of them are rolled by the Rhymhey Iron”| 
Company. They are 20ft. by 3ft. Sin. 

At the Treforest Tin-plate Works they contemplate making a 
start early in January. 

The Blaina and Coalbrookdale Iron Works are in the market; 
nearly one-half of the property is freehold, and unless the works 
are sold by sheared contract they will be offered for sale by public 
auction in February next. 

Ap tus is before the public for forming a company, to be 
called ‘‘The Dylais Coal and Iron Company (Limited},” for 
leasing and working the minerals on several estates (the area 
being about 1,000 acres) at the head of the Dylais Valley. 
Among the promoters are Mr. Howel Glyn, M.P.; Mr. W. L. 
Banks, chairman of Neath and Brecon and Brecon and Merthyr 
Railways; Mr. T. C. Hinde, director of the Hermain Coal and 
Iron Company, and other gentlemen of respectability. 

The example set by a creditor of the Potteries, Shrewsbury, and 
North Wales Railway Company has been followed in the case of 
two other Welsh railway companies—the sheriff having taken pos- 
session of property belonging to the Wrexham, Mold, and Connah’s 
Quay Company and of the Cambrian Company. The first-named 
line was opened for traffic in the early part of the present year, 
and is situated in North Wales, connecting the three towns which 
give it its title. The claim under which the writ was issued not 
reaching a large amount, the sheriff, with a view to inconveniencing 
the public as little as possible, confined his seizure to three of the 
company’s carriages, the ordinary workings of the line being left 
untrammelled. In the case of the Cambrian Company, the traffic 
on the line has been also uninterfered with, the bailiffs taking 
possession only of the large works of the company at 
Oswestry. A large number of the inhabitants of Gosesey 
are connected with the Cambrian Company, ‘and - consider- 
able excitement prevailed in the town when the fact of the 
seizure became known. A reassuring statement has been put for- 
ward on behalf of the company, to the effect that their present 
position differs from that of other lines where the plant has been 
seized, inasmuch as the writ has been issued on a mere question of 
law, which will be satisfactorily settled. They state that the 
Court of Chancery granted the writ'at the suit of certain owners 
of a quarry, who complain that accommodation works promised to 
be oy in by the company on the deviation line between Machyn- 
lleth and Aberdovey have not been duly completed. 


SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

THE GuLascow Pic IRoN MARKET—MANUFACTURED IRON —THE 
CoaL TRADE—THE EDINBURGH CHAMBER OF COMMERCE — DULL 
TRADE IN KIRKCALDY—STOPPAGE OF Messrs. G. SHAND AND 
Co.—LauncH BY Messrs. Rost, STEEL AND Co.—SUSPENSION 
OF PAYMENT BY MEssRs. Scott AND Co., SHIPBUILDERS, 
GREENOCK. 

THE Pic Iron market has been steady during the past week, but 

the business done is not large. To-day (Wednesday) the sales re- 

ported were 500 tons, at 54s. 7}d., and 500 at 54s. 9d. one month. 

Quotations are as follow :—Pig iron, Mixed Nos. Warrants, 

43d. to 54s. 64; No. 1, G.M.B., 54s. 9d. to 55s.; No. 3, 
54s. to 54s, 9d.; Gartsherrie, No. 1, 66s.; Coltness, No. 1, 63s.; 

Glengarnock (at Ardrossan), No. 1, 62s. The shipments of the 

week are still considerably under those of the corresponding week 

of last year. 

MANUFACTURED InoN.—The market here continues without 
animation, and the prices still tending to favour buyers: Most of 
the makers are very bare of orders, and few of them are able to 
keep their works in full operation. Some prefer to do less work, 
and rather maintain their Pest than to depress the market by 
continued competition. ipbuilding iron is quoted at low prices 
ne being pressed on this maiket by some of the English makers’ 
e quote the following as current quotations here :—First common 











hereby messages of twenty words be transmitted to any 
part of the United Kingdom for 6d. 

The manufacturing interest has taken a sudden turn for the 
worse in Kirkcaldy. On Monday the whole of the flax and tow 
spinning millls were either placed on three-fourths time, or one- 
fourth of the machinery entirely stopped, the former course, how- 
ever, being generally adop by the employers. The mill 
spinners and other manufacturers here have enjoyed a season of 
unparalleled activity since the great American crisis; and the 
present depression in the trade has mainly been brought about by 
spinners having continued the activity which then sit in too long, 
when; in fact, there was no demand for their yarns. The iron 
trade of the district is also less active at the present time than it 
has been for some years past, and the recent failure of Mr. 
Thomas Russell, engineer, will shortly throw upwards of 100 men 
and boys out of employment. 

Messrs. G. Shand and Co., the well-known petroleum oil-refiners, 
Stirling, have been compelled, owing to the extraordinary depres- 
sion in the oil trade, to suspend payment. A meeting of creditors 
was held on Friday, and was numerously attended. Messrs. 
Wink and Son, the accountants employed, submitted a report, 
from which it a that the assets are £109,909 18s. 8d., and 
the liabilities, £62,273 19s. 4d., showing an apparent surplus of 
£47,635 19s, 4d. Besides the ascertained liabilities, Messrs. Shand 
and Co. are under heavy contracts, operating over the next two 
years, to take delivery of crude, once run, and refined coal and 
shale oils, The contracts can, in most instances, be implemented 
at present prices only at considerable loss. We understand that 
the itors came to a unanimous resolution that the best course 
for all parties was a sequestration. Messrs. Shand assented, and 
a sequestration will be applied for in order to close current con- 
tracts, and enable a trustee at once to take possession of the 
estate, and continue operations at the works, which might have. 
been indefinitely delayed under any private arrangement to which 
so many must have been parties. It is arranged to work out the 
estate under the agency of the present partners. Upwards of 


,500 is paid by the company in weekly wages, and the absolute, 
a ve cteate a great deal of dis : 


ppage of the works at 
tress’ n Stirling and neigh 

On the llth inst. Messrs. Robert Steele and Co., Greenock, 
launched a splendid new iron ship, named the City of Athens, for 
Messrs. George Smith and Sons, Glasgow, to be added to their 
extensive line of East India clipper ships. She is a splendid 
vessel, and was berthed in Victoria Harbour to be there finished. 

We regret to learn that, consequent upon the failure of Mr. 
John Scott, of St. Nazaire, the extensive iron shipbuilding 
firm of Messrs. Scott and Co., of Cartsdyke, Greenock, have 
been compelled to suspend payment. A meeting of cre- 
ditors was held on Thursday, for the purpose of having 
a statement of the affairs of the company submitted 
to them; and as it is believed that the assets will 
exceed the liabilities, a little forbearance on their 











rt may 
bring about a favourable result. The transactions of the firm 
were known to be large, especially in tion with the | 
French scheme to establish a rival Cunard line. Mr. John Scott 
embarked a considerable amount of capital in the concern, 
having launched some five vessels at St. Nazaire, and three on | 
the Clyde, for the company. It is stated that the conditions of 
agreement were severe, and applied with a stringency not com- | 
mon in this country, which led in part to the result. The > 
father of the Scotts of Greenock was generally recognised as 
one of the wealthiest commeners in the west. This failure will , 
be very severely felt in Greenock, as a large number of hands | 
were employed. 


NOTES FROM THE NORTHERN AND EASTERN 





COUNTIES. 
(From our Correspondent.) 
LIVERPOOL : Liverpool and aang a ey 2 Company (Limited): | 
Mersey Docks and Harbour Board: Li Sewers: The | 





Liverpool Ch of Commerce, the Post and the Telegraph— 
~-NortH-Eastern District: Stockton Malleable Iron Com- | 
pany : Ty th pany : Trade of Tyneside, Cleveland, | 





: y 

&c.: The ’62 Flood in the Fens: Mr. Bazalgette and the Cam- | 

bridge Sewage: East Norfolk Railway. 

YESTERDAY week, at Live: l, three steamers, the Great Nor- 
thern, the Sheffield, and the Bridgewater; forming the fleet of the 
late Liverpool and Dublin Steamship Company (Limited), were 
offered for sale by auction by Messrs. H. E. Moss. A bid of 
£14,000 was made ior the Great Northern, and another of £10,000 
for the Sheffield, but the reserve was too high. At the last 
ordinary meeting of the Mersey Docks and Harbour Board, a letter | 
was read from the engineer to the effect that the repairs of the 
85-foot graving dock at Birkenhead were completed and the water 
re-admitted. The Salt Chamber of C ce has come to the 
conclusion that the Birkenhead docks will be most advantageous 
to the salt trade. On Saturday, a special meeting of the board 
was held, for the purpose of discussing the proposal of a special 
committee, that in a bill to be brought into Parliament next 
session, a clause empowering the board to spend £258,000 on dock 
works at the north end shall be expunged. This pro led to a 
long and animated debate, but, ultimately, the resolution of the 
special committee was rejec by a majority of 17. The bill of 
the hoard will, therefore, now go before Parliament in its integrity, 
and, if passed, it will empower the board to spend £1,000,000 in | 
the extension and construction of dock works at the north end of | 
the town the purchase of land, and the erection of warehouses. 
It was stated at a meeting of the health committee of the Liver- | 
pool Town Council yesterday week, that £3,000 had been already 
expended upon the ventilation of the sewers in the lowest dis- 
tricts of the town, and in ventilating the drains in numbers of 
courts where cholera had prevailed. It is estimated that the 
ventilation of the whole of the sewers of the town will 
cost about £30,000; but the engineer has been requested to 
report exactly upon this subject. The Liverpool Chamber of | 





The Stockton Malleable 
duction of 10 per cent. upon the 


Tynemonth Gas Company iseking for power 


requirements of the company and the public for many years to 
— 4. little a, i” to ete } al p Bs ar Ba 
wit e man ae o ide, whi signs 
of improvement, In Cleveland district an thay 


a portion of the 
works are now in Sa. ae it is expected thes in a short 
use, 

An arbitration to determine the amount of compensation to be 
paid to seventy sufferers by the great flood in the Fens in May, 
1862, will commence it sittings at Lynn in the first week 
po men The proceedings will probably extend over a consider- 
able 

Mr. Bazalgette, C.E., has reported w the best means of 
diverting a fam the river Gass. ie, Bazalgette, in hi: 
report stated t upon a careful examination he came to the 


conclusion, whilst the roportion of sewage is discharged into 
the river between King’s Mill and Jesus Green Sluice, it would be 


inconvenient and expensive to have to take up and reverse the 
sewage of the colleges to fall into an intercepti sewer to be 
formed through them all along the back streets, an 
preferable to construct & sewer upon a concrete foundation, at the 
side of the river from King’s to Jesus Green Sluice, which 
would intercept the sewage from the existing sewage at the 
outlets. This could be accomplished by draining off the water at 
Jesus Green Sluice, for a few months during the construction of 
the ne sewer. . In o— to obtain a — fall for the inter- 
cep sewer, it wil necessary to provide an artificial outfall 
by the aid of pumping. Mr. Bazalgette also recommended land 
irrigation, similar to what was adopted in other towns, and he 
recommended land for that purpose as most suitable, at the 
northern a of Chesterton field, containing 800 acres in 
extent, and more than sufficient to receive all the sewage of Cam- 
bridge. He pro to construct a covered brick reservoir, 
capable of containing about 1,000 cubic feet of sewage, and by 
means of two engines of twelve nominal horse-power each, to raise 
the sewage from the sewer into the reservoir, from whence it 
would flow through the carriers into the land to be irrigated. The 
estimate cost of carrying out the scheme is £28,000. 
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150, Leadenhall-street, E.C., London, December 19th, 1866. 

Sir,—A quiet trade has been done in iron since this day fortnight. Orders 
for two large iron bridges for India have been given out, which will require 
about 10,000 tons of finished iron. Various orders have also been placed for 
rails. The Russian contract for 40,000 tons went to Belgium, and so also, we 
expect, will the 40,000 tons required by the Dutch Government, and which will 
be adjudicated in Rotterdam to-day. Specifications for rails and chairs to an 
inconsiderable extent only are being given out by home railways. 

Shipbuilding iron is very dull, but there is a strong feeling that this trade has 


| seen its very worst ; and we look with confidence to a revival of activity in the 
| early part of next ycar. 


Bar iron is in fair demand, both for home use and foreign shipment. 

Pig iron is rather stiffer in price, and strong efforts are made to prevent a 
fall; but in thé face of a very heavy stock, aad the fact that, were prices to 
advance te a very small extent, a large increase of production would imme- 
diately take place, there can be little prospect of improvement for the present. 

The of a Staffordshire i , and the wide publicity given to. 
them, respecting the competition in iron in Belgium and France, will tend to 
popularise facts which have been long well known to almost every firm in 
trade, and which have been frequently alluded to by ourselves and others in 
reports of the state of the iron trade. 

The question of labour is at the bottom of the whole matter, and the proper 
handling of it will determine the supremacy of the iron trade of this country 
over foreigners. We have every material advantage, and we believe that 
before long mechanical contrivances to supersede manual labour will do much. 
to help the trade over its only difficulty. 

Yours fa'thfully, SEAW and THOMPSON. 
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On Uniform Stress in Girder Work ; Illustrated by Reference to 
two Bridges recently Built. By Caucotr Retity, Assoc. Inst. 
C.E. With an Abstract of 
Edited by James Forest, Assoc. Inst. C. E., poe By 
permission of the Council. Excerpt Minutes of ings of 
the Institution of Civil Engineers, vol. xxiv., Session 1864— 
65. London : Printed by William Clowes and Sons, Stamford: 
street, and Charing Cross. 1865. 

Tue two existing examples of bridge construction investi- 
gated and analysed’ in the contents of this able little 
volume demonstrate, beyond a doubt, that its author tho- 
roughly understands the application of scientific principles 
to the requirements of actual practice. At the same time 
we cannot say that we altogether agree with him in every 
particular, and we shall briefly — out the principal 
features in which we. differ from him. The two forms in 
which the flanges of girders ate ee at present  § 
be appropriately termed the vertical and the horizon 

The former embraces to some extent the trough section, 

and in the fullest sense the form employed by the author 

in the two bridges he quotes, The latter includes all 

flanges in which the horizontal plates of the flange bear a 

very large proportion to the side plates, and it is evident 

that the trough form may resemble it more or less, accord- 
ing to the ratio between the amount of material in its sides 
and horizontal portion. To form a flange by piling up five 
or six horizontal plates one upon the other, and to connect 
the web to them at their edges by a couple or two couples 
of very disproportionately sized angle irons, as is fre- 
quently done, is the extreme of the one form ; but to pile 
up the same number of plates vertically, and to connect 
them in the breadth of the flange by one single hori- 
_zontal plate, or not to connect them at all, and to 
consider them as acting as one flange, is quite as much 
an extreme example of the other form. However remote 
the contingency, it cannot fail to strike one that, in the 
latter case, there is the possibility of the vertical plates in 
one side of the flange splitting right through and leavin 
the other side intact. So far as the booms are concern 
the author has rigidly and admirably carried out his own 
views on the subject, whatever opinion may be entertained 
of their superiority over the trough or other shaped boom. 
In the comparison made between the form of truss ex- 
emplified in the two designs under notice.and that of the 
Warren and lattice girder proper, with respect to their 
relative economy, we do not agree with our author. We 
consider that the lattice girder proper, of which the sim- 
plest form, or that having but one intersection of the bars 
in the web, as shown in diagram No. 1B, can be 
made as economically as any other, not to say more 
economically. So far as the theoretical weight of 
this description of girder is considered, the author’s 

calculations confirm our own opinions, since he gives 227 

units for the lattice against 237°5 and 250 in the other two 

instances. He, however, turns the tables in a future 

paragraph by making the numbers stand,as ,301:8 

against 278°2 and 273°58. This conversion is effectéd 

by an investigation, which cannot be taken as completely 
trustworthy, .of the amount.of bracing and stiffening re- 
quired by the three systems. The author completely ig- 
nores the effect of the intersections of the web in a lattice 
girder, in subdividing the long struts, as was remarked in 
the discussion. Let us take his own example of bridge 
No. 1: The vertical struts are 10ft. in height from out to 
out. Supposing these inclined and crossing the ties at the 
same _— as the latter, they would be just 14ft. in: total 
length; but as the intersection would occur half way, the 
actual unsupported length of the strut would only be 7ft., 
or 3ft. less than their present length. There is no need of 
asserting that at any rate the same amount of bracing, if 
not less, would suffice in the case where the struts were 
inclined. Notwithstanding our concurrence with Mr. Reilly 
upon many other points, we think he has failed to substan- 
tiate this portion of his argument, and our views respecting 
the relatively superior economy of the lattice girder remain 
unshaken. The manner in which the cross girders are 
attached, throwing the weight well into the main girders, is 
excellent, especially in bridge No. 1, where they ae upon 
the top flange, and this mode is far superior to the method of 
hanging them yan suspending them on brackets attached 
to the sides of the main girders, and all similar plans, which 
may be described as connecting the cross girder to a limb 
of the main girder, instead of attaching them directly to 
the body. In spite of the statements made by the author, 
in his reply to the points raised in the discussion, the forms 
of truss adopted in his two designs cannot be- considered 
the most suitable for the requirements of a large rolling 
load; and in connection with this circumstance another 
feature in the examples should be noticed, namely, the 
enormous disproportion between the breadth and thickness 
of the tie-bars, and, in fact, between these’ dimensions of 
the whole ironwork. Thus, in bridge‘No. ‘1, the sectional 
area of the tie-bars is increased by adding to their breadth 
only, and we have bars 7jin. by jin., and.-up to 13in. 
by jin. In connection with the objection raised to the 
forms of truss, it is clear that these bars could do no duty 
in transferring any portion of the strain to the abutment 
farthest from them. The introduction of a second set of 
diagonals sloping in a contrary direction would render the 
uprights superfluous, but to argue from this substitution 
would, of course, be begging the question for another form 
of truss. Mr. Reilly’s — respecting the necessity of 
employing a double web for bridges of the spans he de- 
signed them for, is unquestionably correct. Single-web 
trusses are totally unfit for the main girders of any railway 
bridge over 30ft. in span, as anybody who has seen one of 
that length, even when intended for a foot bridge, hoisted 
up, is well aware. They require so large an amount of 
material to afford the nece degree of stiffness and 
rigidity that the double-web form is to be preferred in 
every instance, and, in.fact, the use of single-web girders 
is mostly confined at the present time to the construction 
of cross girders, and for spanning cattle passes and other 
under-bridges of very limited dimensions. The contents 
of the little work before us will amply repay a perusal, not 
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only by students, but by all in iron bridge 
construction. The drawings and leave nothing 
to be desired in the way of detailed i tion respecti 

the scantlings of the ironwork, and are besides, very aul 
specimens of plates. In the appendix is given a neat in- 
vestigation of the method of finding the position of the 
neutral axis of the section and the moment of inertia of a 


trough-sha which may be read with advantage 
by those spentifeally inclined: . 


Estimates and Diagrams of Railway Bridges for Turnpike, Public, 
and Occupation Roads, in the Embankments of D-uble or 
Single Lines, and Cuttings of Double Lines, with tables for Calcula- 
ting Quantities in Skew Structures, éc.; also, Culverts of Various 
Dimensions. By J. W. Grover, Civil Engineer. (The diagrams 
9 gs pear by Robert J. Cook and Co., 29, Charing Cross, 
S.W.) mdon: Longmans, Green, Reader, and Dyer, 1866. 

ScaTTERED among the numerous works relating to railway 
engineering are abundant examples of the different struc- 
tures erected during its rise and progress; P eran J are not 
only difficult to holeend, but when found, the volumes con- 
taining them are of too expensive and comprehensive a 
nature to be available as books of reference. In the volume 
before us we have a collection of lithographs comprising a 
great variety of culverts and bridges such as are usually 
constructed on every line of railway, and we quite agree 
with the author in his remark that “diagrams are given in 
“each case, as quantities alone are unsatisfactory, and 
“without fi dimensions, alterations to meet special 
“ cases cannot be clearly introduced.” In order, however, 
fully to have carried out his opinion, he should certainly 
have given a few drawings of skew bridges i of con- 
tenting himself with observing, “The quantities are for 
“ square bridges, but by adding the percentages given in 
“Table A, the amounts for bridges in every degree of 
“ skew may be ascertained.” We have especially alluded 
to this, as the student and young engineer will find in 
Mr. Grover’s book a very useful guide to designing 
bridges; and it must be borne in mind that while there is 
comparatively little difficulty experienced even 7: a tyro 
in correctly projecting and plotting a square bridge, it is 
quite otherwise with a bridge on the skew. A draughts- 
man who can take up the rough pen-and-ink sketch of 
“ the chief,” with nothing but just the main dimensions 
on it, and make the hngee drawings of a difficult 
example of a skew bridge, with curved wings, awkward 
ge and a few other little pleasant accessories, 
only known to those who have experienced them, 
has nothing more tdé'learn in the drawing office. He has 
mastered the:drudgery and is fit to design, if he has the 
ability and talent requisite. We perceive that the author 
has been careful to give the correct designation to the 
angle of skew, but at the same time it is not the one 
usually accepted among engineers. The “angle of skew” 
is generally taken as the acute angle made by the directions 
of the centre lines of the roads above and below; upon 
this hypothesis, a square bridge, consequently, may be 
termed a skew bridge of 90 deg. The complement of 
th@ angle given in Table A must, therefore, be taken by 
those*who ‘are accustomed to this way‘of reading the angle 
of skew; and we see that an angle of skew of 30 deg. is 
the limit assumed inthe table. Although arch bridges 
have been built with a skew so sharp as 24} deg., yet the 
cases where the angle is even so sharp as 30 deg. are ex- 
tremely rare, and therefore the limit assumed in the table 
is sufficiently comprehensive. 

The schedule of prices appears fair on the whole; the 
price for wrought iron is certainly rather high, unless 
that material should. happen to be up in the market. All 
ordinary iron bridge oak. where there is no fine or difficult 
workmanship required, can be fixed up complete anywhere 
in England at three or four pounds less per ton than that 
stated in the schedule. A few useful notes are given on 
brickwork, but some of them will obviously be modified 
according to circumstances. In the drawings, the batter 
given to the wingwalls seem in a t many cases to be 
excessive. It isa mistake to suppose that the strength of 
a wingwall increases in the same ratio as the batter given 
to it; when the amount of batter passes a certain point, 
there is no advantage gained; on the contrary, the wall is 
weakened instead of strengthened. For walls 12ft. or 
15ft. in height we usually a a batter of an inch to 
a foot, and an inch and a half to the foot for walls up to 
about 25ft. high. A glance at. plates 5 and 6 will he 
what an unpleasant appearance the wingwalls of the cul- 
verts shown therein present., They have the enormous 
ratio of one in five: for the batter, and actually appear as 
if they were falling away from the rest of the structure. 
The same thing occurs in Plate 8, in which the elevation 
of the occupation bridge has a very peculiar and unpro- 
mising aspect. Plate 10 is.a very neat and economical 
design for an under bridge, and demonstrates the advan- 
tage gained in the ap nce of a bridge by giving a good 
splay.to the wingwalls. Plate 14 is of the same type, and 
in ‘all'the examples of bridges where this description of 
wingwall is used the author has shown that he —— 
the value of “opening” bridges well, instead of making 
them appear as mere tunnels or brick gullets, Whatever 
may be the merit of Mr. Brunel’s system in a constructive 
sense, we cannot — it on its beauty; the eleva- 
tion of. the ony ey late 20 is positively hideous. It is 
rather curious that, while Mr. Gaur has: bestowed such 
very strong batters upon his splayed wi he has 

iven absolutely none at all' to the straight-back ones, 
longing to bridges in cutting. This is decidedly an omis- 
sion; a wingwall, whether straight-back or splayed, is 
equally in both cases a ini and requires bat- 

tering in one instance as much as the other. In reality, a 

straight-back wing to an arch bridge has more to do than 

a splayed wing, for it acts as a counterfort, and takes the 

thrust of the arch in a direct line square to the face of 

the bridge, where the other does not; it has also, so far 
as its duty as a retaining wall is concerned, a greater 
share of work than the splayed wing, for in the latter the 
earth is able to escape and find an outlet against any dis- 

a force by sliding down the tail of the slope, whereas 

in the former it is jammed— ly wedged in—between 

the pair of walls, and has no chance of escaping except by 





a lateral pressure against and a bulging out of the confin' 
walls, nf eee ep tala an prey sh wchnapernn 
are quite as good as required for the purpose of the work, 
and the letteri: and figuring of the dimensions, which is 
really the im t point to hatry ol about, is exceed- 
ingly clear, full, he ae ory Should this little work meet 
with the success to which it is fully entitled, and Mr. 
Grover be induced to aes out a second edition, by ex- 
tending the object of the volume, and adding somewhat to 
the drawings, not in number but in substance, so as to 
make each drawing a bond fide working drawing, a very 
valuable addition would be made to our books of profes- 
sional reference. 

An Elementary Treatise on Physics, Translated and Edited from 

F.C. Profesor of Experimental Science, Royal’ Miltary 

.C.8., ‘essor en mn 

College, Sandhurst. London: H. Ballidre, 1866. * tad 
Tuis is the second English edition of a French work, which 
in that country acquired a high reputation, and passed 
through nine editions in little more as many years. 
The new English edition is a well-printed. book of 799 
pages and 620 woodcuts; it is very moderate in price 
considering its good quality, and is another of the very few 
works on physical science which are of great value in this 
country as standard text-books for schools and students. . 
In clear language, illustrated by neatly executed cuts, it 
surveys the whole range of the sciences, and explains e 
subject selected in the fewest possible words. Asa 
of standard educational value it worthily ranks with the 
books by Professor Tyndall and Mr. Balfour Stewart on 
the subject of “Heat,” and it meets a public want much 
felt in this department of the field of literature. 

The faulty part of the book is the index, which is meagre 
and most unsatisfactory. A text-book like this, filled from 
beginning to end with good solid statistical information, 
is naturally valued by the ras a book of reference, 
and the neglect of the translator in not compiling a very 
copious index is a drawback to an otherwise laborious and 
very faultless work. For instance, in the subjects of 
“Heat” and “Optics” the Pa we" properties of rock- 
crystal are necessarily often descri yet the reader may 
search the index in vain for the word “quartz” or “rock- 
crystal;” he is then forced to hunt through the book itself 
for the scattered information on the subject. On the. 
average only a few dozen references to pages in the book 
will be found under each letter of the alphabet in the index. 

By the present system of education, in vogue even in 
those schools which are under Government inspection, the 
study of the elements of physical science is not usually 
thought necessary, so that the poor ~— when “ finished 
are turned out into the world, in tolerably complete ignor- 
ance of the nature of the sun that warms them, the food 
they eat, the air they breathe, and the clothes that cover 
their backs. They are thereby almost <r shut out 
in after years from the head-quarters of ——e litera- 
ture, and science in this country. The general public are 

inning to feel that such is the fact, consequently are 
bringing pressure to bear upon the better class of schools, 
to promote this branch of education. The 
mostly of the school of the past generation, do not under- 
stand the subjects themselves, and have turned helplessly 
to Oxford for text-books on the subject. The call has 
been nobly met, as far as time has permitted, and Pro- 
fessor Atkinson’s book is of value, inasmuch as it takes off 
much of the pressure for a good standard work on natural 
philosophy. The labours of the university have, there- 
fore, been to some extent lightened by an outsider, and it 
is to be hoped that little time will elapse before 
equal to those already issued by the Clarendon Press, wi 
meet wants which still exist in that branch of the scientific 
literature of the day which is of practical value in colleges 
and schools, 





SWEDISH RAILWAYS. 
(From our Correspondent.) 

Wuite the intercourse between England and Sweden rapidly 
increases in proportion as the means of communication annually 
improve, and Englishmen of all classes are found more and more 
inclined to visit Sweden, a short description of the railway 
system in that country will in all probability not be found with- 
out interést to many of our readers. ; 

Sweden, although situated far north, enjoys a comparatively 
mild climate, the soil is fertile, but its rational cultivation only 
exceptionally ‘begun, valuable forests and the purest minerals are 
to be found in abundance; its numerous waterfalls suitable for 
industrial _purposes,“its hardy and intelligent population, devoid 
of sufficient means for the development of the natural treasures 
of their country, offer a rich field for speculation and enterprise, 
if carried out with prudence and consideration. The central 
part of Sweden'contains numerous fields of ore, especially suit- 
able for the establishing of large steel works, since it is fully 
proved that Bessemer steel of the very best quality can be pro- 
duced of this ore direct from the blast furnaces without previous 
remelting. 

The first thought of establishing railways in Sweden is due to 
Count A. Von’ Rosen, but the commencement was not made 
until 1854, when the representatives of the country decided that 
Government should construet a network of a through the 
country, and that money for this purpose should be procured by 
a foreign loan. 

Of the main Enos peafocted by, ene to a great extent con- 
structed under, the able lead p of Colonel —brother 
of the famous inventor of the monitor—the following are at 


present open for traffic :— ‘ 
The west line, from Stockholm Katrineholm, Hallsberg, 


Laxa, Falképing, and Herlj to enburg. : 
The south line, branching radar genes at Falkiping 
to Malmo. 

The east line, branching off from the west line at Katrinehoim 
to Norképing. . 

The north-west line, intended to connect Stockholm with the 


capital of Norway, also branching off from the west line at Laxa, 
and now open so far as Christine’ , and from the Norwegian 
frontier as far as Charlottenburg, near the town of Arwika. 

The north line, opened for traffic between Stockholm and 
Upsala, whence it is to be continued northwards—and lastly, a 
short line connecting the west main line with the old Ore 
Nora-Arboga Railway. 

This main net of railways constructed by the Government, and 
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now opened for traffic, has a total length of 640 English miles, 


and is all built with one line of rails, and of the usual gauge, or 
4ft. 8hin. 

Contemporary with these main lines several branch lines have 
been built through private enterprise, partly of the same gauge 
as the one adopted by the Government, and partly of a narrowed 
gauge; and the lines thus constructed by private companies have 
a total length of 400 English miles. 

Most. of these latter railways, both broad and narrow gauge, 
have been constructed under the immediate superintendence of 
Major Alderskéld, R.E., who has himself built 330 miles of rail- 
way in Sweden. 

In Sweden, as in many other countries, the question of dis- 
tance between the’ rails or gauge has given rise to endless discus- 
sion. While many engineers, principally those engaged on the 
Government lines, have struggled in favour of the gauge to which 
they have been accustomed from the commencement of their 
career, condemning every other, and prescribing a uniform gauge 

. throughout the country as an absolute necessity, others, amongst 
whom are many prominent men, have agreed upon this gauge for 
all the main lines connected with one another, as well as on their 
branches to more important strategical and commercial points, 
but at the same time have expressed their opinion in favour of a 
narrower gauge on all local lines connecting different lakes, as 
well as on all branch lines or feeders to the main Government 
lines, passing through thinly populated counties, and not obtain- 
able on other conditions for want of means, thereby rather esta- 
blishing narrow gauge railways suitable to the demands of the 
traffic than none at all. 

This latter, and most practical view, appears to have gained 
solid ground, since several narrow gauge railways have been built 
during the last few years, to the general satisfaction of all parties 
concerned, 

According to reliable information which we have received on 
the subject, the average cust of the Government railways has 
amounted to £6,500 per mile, while the branch lines of the same 
gauge as those of the Government, but with somewhat lighter 
rails, average about £4,500 per mile, and the narrow gauge 
branch lines of 4ft., also for locomotives, have averaged about 
£2,000 per mile, all these calculations comprising one line of 
rails and all necessary rolling and other stock. 

Since railways have become an inevitable condition for the 
industrial, commercial, and agricultural development of every 
country, not to say the standard of its civilisation, and man 
countries and localities are unable for want of means to establi 
them with the usual gauge of 4ft. 84in., or could the means be 
found to make them pay, the question of the practicability of 
narrow gauge railways has become one of great importance, and 
we have, on purpose to complete our inquiries into this question, 
applied to aud received from Major Adelskéld the following 
statement referring to such railways lately completed by him in 
Sweden, which we herewith, with his permission, do ourselves 
the pleasure to produce in extenso :— 


Report or Mason Cars ADELSKOLD, Swepisu Roya. ENGINEERS, 
A Kyicur or tHe Orpers or “Tae Nortu Star,” “THe 
Wasa,” anp “ THe DanisH DannesBroc,” &c. &c. 

At the request of my friend, Mr. ——, I have much pleasure 
in giving you a short statement, with some practical explanations 
on the system of narrow gauge railways in Sweden, and my 
opinion thereof. 

As a specimen of such railways, I beg to select one lately con- 
structed under my superintendence between the ironworks of 
Uttensberg and the small town of Koping at the Lake of 
Miilaren. 

This short (twenty-three miles long) railway runs through a 
district where several large ironworks are situated and various 
sawinills under contemplation, connecting it with the Lake of 
Malaren and the so-called Royal Swedish railway. The gauge 
is 3ft, 6Gin.; the embankment 13ft. broad; the weight of rails 
37 lb. per yard, connected by fishing plates and four screws, of 
which two are with’single and two with double nuts. The 
sleepers are 64ft. long, 5in. thick, and fully 8in. broad. The in- 
clines are favourable, and so adapted that from the interior of 
the country towards the port on the lake where the traftic will 
be greatest the steepest ascent is 1°200, and in the contrary direc- 
tion 1100. The sharpest curve is of 1,000ft. radius. Including 
the termini, there are six stations with all necessary buildings, 
containing waiting-rooms, booking offices, warehouses, apart- 
ments for station masters, as well as side rails, turntables, cross- 
ings, &c. The rolling stock, entirely of Swedish manufacture, 
consists of three locomotives, each weighing about thirteen tons, 
with 9in. cylinders, four coupled wheels, 3ft. 6in. diameter, and 
fifty carriages and wagons for passengers and goods. The loco- 
motives made at the works of Eskilstuna cost £1,400 each. The 
goods’ wagons, made to carry six tons, are 16ft. long by 6°42ft. 
broad, and cost £45 each. The passenger carriages are arranged 
for two classes. The general speed of each train is sixteen miles 
per hour, but has on several occasions been brought up to thirty 
to thirty-five miles, when both carriages and wagons moved with 
perfect steadiness. The cos* of this railway, including rolling 
stock, electric telegraph, &c., coraplete, averages £1,940 per 
mile. The working expenses are equally cheap. Although the 
result of the first twelve months is yet unknown it can, never- 
theless, be gathered from the accounts that they will not exceed 
£130 for that period. The traffic is yet undeveloped, and of com- 
paratively little importance, but I consider that with double the 
number of carriages and wagons at least 100,000 passengers and 
150,000 tons of goods may without any difficulty be annually 
carried on this line. 

Besides this railway there are at present several narrow gauge 
lines in existence in Sweden, trafficked by locomotives, extending 
in length to 158 miles, all of which have fully proved equal to 
the trafiic and the expectations of,their promoters. Two of these 
narrow gauge lines, 4ft., are branches of the main Government 
line, one from Herljunga to Boriis, twenty-six miles, and the 
other to Wenersborg and Uddewalla, fifty-six miles long. Before 
the first of these lines was opened for traffic it was generally 
imagined that the re-loading of goods from one railway to another 
would involve considerable expense and waste of time. This 
inconvenience has, however, since proved of but trifling impor- 
tance, as the cost of re-loading one ton of goods from one wagon 
to another, under a special shed where the wagons are placed 
alongside of one another, does not exceed one penny. 

Another dislike which I myself entertained against the narrow 
gauge was. that the smaller and lighter locomotives should not 
be able to keep the line open in winter, but experience during 
several severe winters has shown that, with suitably constructed 
snow ploughs fastened in front of the locomotives, the narrow 
gauge lines have been kept as free from snow as the broader 
ones. The narrow gauge railways may thus be said to have 
given satisfactory results in Sweden, and the best proofs 
may be found in the fact that close to where the first of 
them joins the main Government line another of fifty-six miles 
has been constructed, and one of twenty-three miles is now 
projected. 

Their principal advantage is their original cost, which is so 





_considerably below those of'a broader gauge, both here and in 


Norway, ‘where my esteemed friend, C. Pihl, Esq., C.E., has 
built several narrow gauge railways at a cost much below that 
which would have been the case for a gauge of 4ft 84in. in the 
same locality. The working expenses have also been consider- 
ably lower, partly because the resistance in the curves with the 
same diminishes in proportion with the gauge, partly a’so be- 
cause the dead weight of the carriages comparatively diminishes 
with the gauge; and, finally, because the lighter locomotives on a 
narrow-gauge line do not wear out the rails so easily as a heavier 
engine on a broader gauge. 

The general traffic has further proved equally safe on both 
lines, and on every occasion where the narrower gauge has been 
adopted in this country it has, as already stated, shown itself to 
fulfil all that can be desired, and there is, in my opinion, no ad- 
vantage in throwing away money to attain an object that can be 
carried out to all purposes as well for a smaller sum. In a vast 
country like Sweden, thinly populated, where the accessible 
capital hardly suffices for the rapidly-increasing development of 
agriculture and industry, and where facility of communication is 
of the utmost importance, these narrow-gauge railways are in 
mony localities particularly suitable, if not absolutely necessary, 
principally because they are easily effected, and in most instances 
at a price which, even where the traffic is smallest, covers not 
only the working expenses, but gives interest on outlaid capital. 

Finally, I take this opportunity to ask your indulgence for 
the incompleteness of my report, and with reference to a state- 
ment in THe Enarveer of the 19th October, signed “ Italicus,” 
to explain that, although I have been honoured with a requisi- 
tion to build several railways in Norway, my engagements have 
always prevented me from accepting it. 

With the exception of one railway between Christiania and 
Mjosen, all other railways in our twin kingdom, Norway, have 
been constructed by my highly esteemed and particular friend, 
Carl Pihl, C.E., to whom I am indebted for much valuable in- 
formation respecting the Norwegian narrow-gauge railways. 

(Signed) CL. ADELSKOLD, 

Wenersborg, December 3rd, 1866. 

[We are indebted to Major Adelskéld for his valuable informa- 
tion on the Swedish railway system, and agree with his views as 
to the economical advantages of the narrow-gauge system. 
After the experience gained we think it may be safely stated that 
the cost of a railway diminishes in proportion with the gauge. 
There is a railway in existence of only 2ft. gauge (see THE 
Enoryeer of April 28th, 1865), but we consider the gauge 
should not be diminished beyond 3ft. 6in., or 4ft., at whlch 
gauge railways may be constructed with perfect safety and to 
suit peculiar circumstances of traffic and locality. Below this 
gauge several difficulties have to be met with regard to construc- 
tion of rolling stock in proportion as the gauge diminishes. 

We consider, however, these narrow-gauge railways not only 
suitable for Sweden, but for all localities where the trattic is never 
likely to exceed 100,000 tons and 200,000 passengers annually, or 
where strategical reasons, through-traffic, or other causes, may 
may not make a broader gauge necessary. 

It should be borne in mind that railways are industrial enter- 
prises, intended to give interest on outlaid capital, and are of 
most advantage to the public when built in accordance with local 
peculiarities and other circumstances.—Ep. EF. 





THE INSTITUTION OF CIVIL ENGINEERS. 
December 18th, 1866. 
CHARLES Hutton Grecory, Esq., Vice-president, in the chair. 
THE ANNUAL GENERAL MEETING, 

In submitting a report upon the present state of the institution 
the council commented upon the increased interest manifested in 
the tings by the bers of all classes, from which it was 
inferred that the subjects selected for ideration had met with 
approval, Although, from the length to which the discussions 
had been extended, it had only been sarge to bring forward a 
limited number of papers, yet it was but fair to the authors to 
state that others of equal merit had been thus unavoidably post- 
poned. There had been twenty-four ordinary general meetings, 
where ten papers were read, all of which had been deemed worthy 
of reward. It was remarked that, as a rule, the communications, 
both written and oral, were accompanied by an elaboration of de- 
tail, and by a profuseness of illustration, testifying at once to the 
care with which they had been prepared, and to the desire to sus- 
tain the character of the proceedings. 

During the recess all the volumes of the Minutes of Proceedings 
that were in arrear, as well as the volume for the last session, had 
been issued to the members. These volumes together contained 
2,325 pages of letter-press and ninety plates, besides numerous 
woodcuts. Since the last annual meeting there had also been 
meta and circulated to the members a new catalogue of the 

ibrary, in itself an 8vo. volume of 412 pages. 

With regard to a resolution passed at the last annual general 
meeting the council stated that they had still under their earnest 
consideration the question of the best and most feasible means for 
providing additional accommodation for the meetings and for the 
other uses of the members of the institution, and that they were 
engaged in the investigation of the various plans which had been 
suggested for that purpose; but they were of opinion that it would 
be premature to enunciate any definite views in the temporary 
absence of the president, of whose further advice and assistance 
the council were anxious to avail themselves. 

In the belief that it was desirable to render the institution as 
useful as possible to the younger members of the profession the 
council had discussed various measures which, it was thought, 
were calculated to promote that object. No complete scheme 
had yet been matured, but as one step in this direction it was 
resolved that the library should remain open until ten p.m. every 
week-day, for the use of the members generally, and, under cer- 
tain regulations, of their pupils and assistants. Recently a 
memorial had been received from a number of engineering 
pupils and assistant-engineers soliciting the sanction and patro- 
nage of the institution in favour of a junior engineering society, 
proposed to be established with the avowed purpose of mutual 
self-improvement in profesional knowledge, and more particularly 
in that scientific knowledge of theory, which was becoming more 
and more essential to the success of the young engineer. The 
council informed a deputation of the memorialists that they would 
endeavour to devise a plan for the consideration of the members 
of the institution generally which should substantially meet the 
wishes of the memorialists, but that they could not support the 
proposal for a subsidiary and self-governed society. It was 
believed that the object sought to be attained might be atcom- 
plished by the reconstitution, under certain modifications, of the 
class of graduates of the institution, or by the establishment of 
a new class of students in lieu thereof. It would, however, be 
for the new council to determine, supposing this suggestion to 
meet with the concurrence of the members, what altera- 
tions could be prudently recommended in the bye-laws to 
give effect to this proposal. The members were reminded 
that under the will of the late Mr. Joseph Miller, M. Inst. 
C.E., a sum of £3,000 had been left in trust, to be applied 
in awarding premiums or prizes to the students of the institu- 
tion. 

The council had much pleasure in complying with a request made 
by the Lords of the Committee of Council on Education to allot 
to the intending exhibitors of machinery in the British section of 











the Paris Universal Exhibition of 1867 the space set apart by the 
Imperial Commission for that pre. The council regretted that 


as the actual nett area available for division was only one-tenth of 
that asked for, they were unable to accede to a large number of 
the applications, and that they were obliged greatly to limit the 
space assigned in other cases. 

In order to show the progress of: the institution during the 
latter half of its existence, extending over a period of twenty- 
four years and a-half, or from June 30, 1842, to November 30, 
1866, two tables had been compiled, from which it appeared that 
at the former date the total number of members of all classes was 
525, as against 1,339 at the 30th November last, showing an actual 
increase of 814, or 155°2 per cent. The annual increase per cent. 
during the past six years had been 1°61, 5°84, 4°00, 5°29, 9°86, 
and 11°39 respectively. During the same period the honorary 
members had been relatively diminished from 66 to 15 per 
cent., and the graduates from 12°9 to 0°5 per cent.; while the 
number of members had been increased from 34°5 to 40°4 per 
cent., and of associates from 45°9 to 57°6 per cent. Or, in other 
words, taking the honorary members and the graduates together, 
they had, at the first date referred to, amounted to nearly one- 
fifth of the whole number of members, whereas, at the present 
time, they only constituted the one-fiftieth part of that number. 
Nearly one-half of the members and associates were resident in 
London and its vicinity, one-third in other parts of the United 
Kingdom, and the remainder in British possessions abroad and in 
foreign countries. 

The deceases announced during the year had been :--The Rev. 
William Whewell, D.D., honorary member; Benjamin Hall 
Blyth, Robert Daglish, John Dinnen, Modeste Gallez, Simon 
Goodrich, William Gravatt, General Sir Harry David Jones,Charles 
Marie Adolphe Nepvue, George Rennie, Alan Stevenson, and Ni- 
cholas Wood, members; John Ashbury, Henry Potter Burt, David 
Cogan, William Robert Coulthard, James Forbes, Captain Francis 
Fowke, R.E., William Fisher Hobbs, Arthur James, Edmund 
Pemell, William Stubbs, Charles Wye Williams, and Colonel Paul 
Wynch Willis, associates. 

An analysis of the statement of receipts and expenditure for 
the year ending the 30th of November, 1866, showed that there 
had been reeeived, including in each case dividends on invest- 
ments, £4,945 on the general. account, £994 in respect of the 
building fund, and £360 on trust funds—-making together, £6,299. 
The expenditure had been £4,153 on the general account, and 
£131 for premiums under trust, while £2,971 had been imvested, 
on different accounts, in Consols, and in debenture stocks of the 
Great Northern, the North-Eastern, and the London and North- 
Western Railway Companies. This showed an excess of disburse- 
ments over receipts of £956, by which amount the available balance 
at the bankers had been reduced. The nominal value of the dif- 
ferent funds now belonging to the corporation together amounted 
to £26,709 11s. 2d., as against £24,983 1s. 6d. at the date of the 
last report. 

After the reading of the report Telford medals and Telford 
premiums of books were presented to Messrs. R. Price Williams, 
J. Grant, and E. Clark; a Telford medal to Sir Charles T. Bright, 
M.P. ; a ‘velford medal and the Manby premium in ks to 
Mr. R. Manning; and Telford premiums of books to Messrs. 
W. Humber, G. R. Burnell, W. Ridley, T. A. Rochussen, and 
W. H. Mills. 

The thanks of the institution were unanimously voted to the 
president for his attention to the duties of his office; to the 
vice-presidents and the other members and associates of council 
for their co-operation with the president, and their constant 
attendance at the meetings; to Mr. Charles Manby, honorary 
secretary, and to Mr. James Forrest, secretary, for the manner in 
which they had performed the duties of their offices ; as also to 
the auditors of the accounts, and the scrutineers of the ballot, for 
their services. 

The following gentlemen were elected to fill the several offices 
on the council for the ensuing year:—John Fowler, president ; 
Joseph Cubitt, Chatles Hutton Gregory, Thomas Hawksley, and 
John Scott Russell, vice-presidents ; James Abernethy, William 
Henry Barlow, John Frederic Bateman, Nathaniel Beardmore, 
James Brunlees, Thomas Elliot Harrison, George Willoughby 
Hemans, John Murray, George Robert Stephenson, and Charles 
Vignoles, members ; and the Lord Richard Grosvenor, M.P., and 
Charles Lucas, associates. 

The meeting was then adjourned until Tuesday, January 8th, 
1867, when it was announced that the monthly ballot for 
members would take place, and the discussion would be resumed 
upon Mr. Preece’s paper on “‘ Communication in Trains in 
Motion.” 








MINIATURE COINAGE FOR THE ISLAND OF MALTA.—A coinage of 
a very peculiar and curious character is at present in course of pro- 
duction at her Majesty’s Mint on Tower-hill. It consists of minute 
pieces of money, each of which is intended to circulate among the 
inhabitants of Malta at the nominal value of one-twelfth part of 
our English penny, or one-third of a farthing! Of these infinite- 
simal specimens of British mintage no less than half-a-ton weight, 
or a little over half-a-million of coins, have already received their 
impressions, and they will be speedily forwarded to their destina- 
tion. Apart from their remarkably small size and value the new 
coins possess characteristics which make them interesting. For 
example, the portrait of the Queen, which forms the main orna- 
mentation of the obverse, is undoubtedly the most correct like- 
ness of her Majesty that has ever been transferred to metal discs. 
It represents the royal lady as she appears to-day, with a shade of 
melancholy overspreading her features, and it is the result of a 
very recent sitting accorded to the artist, Mr. Leonard C, Wyon, 


who also engraved the die. The ‘“‘one third farthing” is com- ‘ 


posed of metal analogous in its natnre to that of which our own 
subordinate coinage is made, namely, a mixture of copper, tin, and 
zinc, in the respective proportions of ninety-five, three, and two 
parts in the hundred. This forms an exceedingly hard composi- 
tion, well calculated to resist the wasting effects of attrition, and 
the pieces when newly struck have a rich golden colour. The 
coins are five-eighths of an inch in diameter, and exceedingly thin. 
In fact, they might be termed metallic wafers, for it actually 
requires 480 of them to weigh down 1 lb. avoirdupois, and thirty 
of them to balance an ounce. In addition to the royal portrait— 
which is laureated and uncrowned, and which shows the hair 
gracefully plaited at the back, and not dressed in the hideous 
chignon fashion—the obverse bears the legend, ‘‘ VICTORIA D. G. 
BRITT. REG. F. D.,” within the engrailed edge, forming the frame of 
the picture, so to speak. The reverse represents a wreath com- 
posed of two sprays of the British oak, and between which, at 
their upper terminal points, is placed an imperial crown, Within 
the wreath, in straight lines, appear the words, ‘‘ One-third 
farthing,” and the date, 1866. The protecting rim, considering 
the paucity of material for raising it, is boldly developed, and thus 
the coin gains a finished appearance, contrasting favourably with 
the wire-edged pieces of money of far higher value and greater 
pretension. It is difficult to imagine in these times of dear pro- 
visions and heavy rates and rentals at home what article the 
Maltese may be able to purchase for the one hundred and forty-fourth 
part of a shilling, but as figs, honey, oranges, and fish are abun- 
dant in the markets of Malta, perhaps some of these delicacies are 
obtainable at that homceopathic price. ‘‘ Change for a sovereign” 
in the new coinage would place him or her who was so fortunate (?) 
as to receive it, in the possession of no less than 2,880 distinct 
pieces of hard cash. It remains only to be said that so far as 
minting operations are concerned in the execution of this i 
coinage, they are both more numerous and more costly than those 
required in the production of sovereigns. Standard gold is far 
more ductile and ‘‘ kind” than bronze, and therefore more easily 
manipulated. Literally it costs less to make a sovereign than a 
Maltese wafer coin, notwithstanding the marvellous disparity in 
their respective values. 
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RAILWAY MATTERS. 


251,862,715 passengers travelled by rail in the United Kingdom | 
in 1865. 


THE a of Great Britaia and Ireland have a capital of 

TuE report of the Mexican Railway Company is more satisfac- 
tory than could have been expected. 

THERE are 7,414 locomotives, 17,997 coaches, and 
233,260 goods wagons in the United — 

Tae railway bridge at Mannheim is to be opened for trains 
on the 1st of January, and for passenger trains a few days later. 

Henry Cook, charged with attempting to upset a railwa 
train by placing $ @ sleoper sevens the rails, hes boon commistes 

or tri 

RaILwaYy rs’ fares amounted in Great Britain and 
Ireland, in 1865, to £16,572,000, and the carriage of goods to 
£19,318,000. 

Tue works on the Jubbulpore line are reported as being carried 
on with regularity and despatch. The locomotives and rolling 
stock are in good order. 

THE passenger and goods trains of Great Britain and Ireland 
during 1865 travelled as far as from the earth to the sun and 
nearly half the way back again. 

THE Mexican Company is in no worse a position by a change of 
Government, as ull parties are favourable to the construction of 
the railway, and there is every probability of having a very large 
traffic on its completion. 

THE Christmas passengers and Christmas packages at the 
metropolitan stations have been more numerous than ever, and 
have taxed the capacity of companies with the longest stations 
and the greatest resources, ‘ 

A PRELIMINARY division of the engineering staff of the Nica- 
ragua Railway was despatched by the last West India mail 
steamer, under the directions of Mr. Collinson, the engineer, for 
the purpose of commencing the works. 

AccorDING to the South Australian Register, resolutions have 
been eee » the ee in = of an ented ere of rail- 
ways throughout the colony, and it is probable that preliminary 
surveys ts detennilhe routes will be shortly pocmiettweret 

THE bridge over the Jumna at Delhi is completed, and - 
gers and goods are now forwarded from Howrah, near Calcutta, 
into the city of Delhi, 1,019 miles without a break. The passenger 
pay are timed not to occupy more than fifty hours in traversing 
the distance. 


THE number of passengers carried on the East Indian line during 
the half-year ending the 30th of June last was 15,426 first class, 
39,782 second class, 175,644 intermediate class, and 1,868,885 
third class; total, 2,099,737, as against 2,183,319 in the corre- 
sponding half of last year. 

THE report of the East Indian Railway Company, to be pre- 
sented on the 31st inst., is the most important document of the 
kind yet issued with regard to Indian lines, since it announces for 
the first time the payment of a dividend in excess of the 5 per 
cent. interest guaranteed by the Government. 

At a meeting of the North British directors held on Friday at 
Edinburgh, Mr. John Beaumont resigned the chairmanship of the 
company. Mr. Stirling, of Kippendavie, the late chairman of the 
Scottish North-Eastern, was appointed the chairman. Mr, Beau- 
mont accepted the office of deputy-chairman. 

It is stated that the English and continental mails will be sent 
to Paris = the new railway from Calais to Boulogne, for the first 
time on the 7th January, 1867, when a saving of at least half an 
hour (a a of twenty-six miles) will be effected in the 
mission of the mails between London and Paris. 

THE directors of the. East Indian Railway Company state, in 
their report, that, after providing for the guaranteed interest out 
of the nett earnings, the are entitled to recommend the pay- 
ment in January next of a dividend for the six months, in addition 
to the guaranteed interest, at the rate of one-half per cent. per 
annum free of income tax. 

To the list of railways reported as having been seized by the 
sheriff's officer must now be added the Bishop’s Castle, a line run- 
ning from the Craven Arms, on the Shrewsbury and Hereford Rail- 
way, to Bishop’s Castle. The seizure does not at present interfere 
with the working of the line, it being arranged that one bailiff 
should be stationed at each terminus, and a third accompany the 
trains throughout the day. 


TuE rolling stock employed in the performance of all the work 
on the railways of the United Kingdom in 1866 comprised 7,414 
locomotives, nearly 18,000 passenger carriages, nearly 7,000 other 
vehicles attached to passenger trains, more than 220,000 wagons, 
and above 6,000 other vehicles, making altogether considerably 
more than a quarter of a million carriages, wagons, and locomo- 
tives; the increase for the year being 15,061. 

A WELSH jury recently had to fix the value of certain lands 
belonging to Colonel Myddleton Biddulph, and required by the 
trustees of the Wem Bronygarth-road. They respectively held 
opinions as to the value, varying from £75 to £450. The foreman 
induced each juryman to write the figure at which he fixed the 
value. These sums he added together and divided by twelve, 
giving a result of £165, the amount at which the compensation 
was fixed. 

It appears that in consequence of the requirements of the Board 
of Trade in the matter of signals, stations, &c., the expenditure of 
the West Norfolk Junction Company on capital account has been 
£103,500 instead of £100,000, the amount authorised to be raised 
by the company’s Act. A special meeting of the shareholders has 
authorised the directors to borrow the excess of £3,500, and to 
— - company’s net revenue with the repayment thereof and 
interest. 


THE traffic on the East-Western Railway during the latter part 
of the past week has been unprecedented, and has taxed the “ car- 
rying” powers of the company to the utmost. On Saturday alone 
there could have been but few, if any, short of 25,000 or 30,000 
passengers through the Swindon station. With the exception of 
some very few intervals during the day, the platforms and refresh- 
ment rooins were crowded with persons who had arrived or were 
waiting to leave by the trains which were constantly running in 
and out of the station. 


THE Estramadura Railway, just opened, establishes an uninter- 
rupted communication between Lisbon and St. Petersburg, by 
means of a line of rails, 3,940 miles in length, which, starting 
from the mouth of the Tagus, terminates for the present at the 
confluence of the Volga and the Oka, at Nijni Novgorod, passing 
through Madrid, Paris, Brussels, Berlin, and Warsaw. A loco- 
motive going at the speed of thirty-three miles an hour, which is 
that of the mail trains between Paris and Marseilles, would make, 
in 117 hours, that is to say, in less than five days, the entire 
journey between Lisbon and the heart of Russia. 


_ THE oo on the south side of the Thames rank the lowest 
in the scale of the Christmas parcel traffic, though perhaps their 
Christmas passenger traffic is greater in proportion to their ordi- 
nary work than that of the northern lines. The South-Western 
brings a comparatively small number of Christmas parcels to 
London; the Brighton and South Coast Ruilway brings chiefly 
poultry, game, and fish in moderate quantities. Fish and gam 
too, rank largely in the traffic of the Chatham and Dover an 
South-Eastern systems, which bring immense quantities of fruit, 
y filberts. But when we come to the north side of the 
the extra traffic of the Christmas week is prodigious, 


trans- 





NOTES AND MEMORANDA. 


The heavier the gunpowder the greater is its explosive power, - 

A custc foot of good English cannon powder weighs about 58 lb. ;* 
if below 55 Ib. it is considered unfit for vse. 

Tue produce of blast furnaces in Belgium is very considerable, 
exceeding in several instances 200 tons per week. 

THE amount of ammonia present in the water of dews and fogs 
is found to bo mush higher than that preseus fu rain tater. 

MOISTENED iron filings, if exposed to the air, become rusty, and 
the oxidised compound retains a small quantity of ammonia. 

THE density of a diamond altered by exposure to the voltaic 
arc was 2°6778, while in its crystalline condition it was 3°336, 

TuE ecoal-fields of America cover an area of 225,000 square miles. 
It is calculated that they will last that country 60,000 years. 

THE lace trade of Nottingham alone gives employment to 135,000 
— and the hosiery business to 17,000 males and 44,000 
emales, 

THE power derived from the consumption of seven bushels of 
coal would suffice to raise the weight of the Menai Bridge to its 
present height. 

THE total number of deaths from explosions from Ey! in 
Great Britain was 235 in 1856, and 377, 215, 95, 363, 119, 190, 163, 
94, and 168 successively in the nine following years. 

Dr. PERcy’s experiments appear to show that the presence of a 
small quantity of phosphorus in copper has some effect in pro- 
tecting the metal from the corrosive action of sea water. 

THE maximum quantity of carbonic acid observed by Roscoe in 
his experiments on the atmosphere of dwelling-houses, was 0°33 
per cent., and this occurred in the case of a crowded school-room. 

THE ascent of Mont Blanc is considered a most laborious 
task for a man to perform in two days. The power derived from 
the combustion of two pounds of coal would place him at the 
summit. 

In Count Rumford’s experiment 28 grains of gunpowder con- 
fined in a cylindrical space, which it just filled, tore asunder a 
piece of iron which would have resisted a strain of 400,000 Ib. 
otherwise appli 

THE temporary star in Cassiopeia observed by Cornelius Gemma 
in 1572, was so bright as to be seen at noonday. That in Heepen- 
tarius, first seen by Kepler in 1604, exceeded in brilliancy all the 
other stars and planets. 

WHEN considerable masses of iron are allowed to rust, a distinct 
elevation of temperature is often ived. This is seen when a 
heap of iron turnings of from 101b. to 20 lb. is moistened with 
water and exposed to the air. é 

TE Kohinoor diamond was imbedded, while undergoing the 
cutting operation, in a mixture of tin and lead contained in a copper 
cup about the size of a tea cup. The cast-iron cutting wheel made 
9,400 revolutions per minute. MOND 

THE following quantities of rails have been made for the Dutch 
Government during the last five F my :—17,000 tons from South 
Wales, 10,000 tons from North Wales, 28,500 from. Belgium, 3(0' 
a eens are Germany, 400 tons steel rails from 

e 

KarsTEN found that when cast iron was melted with sulphur 
in a covered clay crucible, there was formed on cooling a layer 
of sulphide of iron upon the surface, then a layer of ‘ite, and 
beneath this a layer of carbide of iron in the um degree 
of carburation. ‘ 

Karo.yi succeeded in analysing the gases of em gee which 
had been fired in conditions closely resembling those which occur 
in practice, and he found the following products:—Nitrogen, car- 
bonic acid, carbonic oxide, hydrogen, sulphuretted hydrogen, and 
light carburetted hydrogen. 

* AccoRDING to Le Guen, if good grey pig-iron be fused with 24 
per cent. of wolfram, the cast iron so A» eve is much stronger 
and more elastic, the ay es increased from three to four; 
if the quantity of wolfram be increased to 3 per cent, the me 
becomes still harder but not so tough. 

Of the 9,916 deaths in mines during the last ten years, 2,019, 
or 20 per cent., were from fire-damp explosions; 3,953, or 40 per 
cent., were from fall of roofs and coal; 1,710, or 17 per cent., were 
shaft accidents; and 2,234, or 23 a cent., were miscellaneous 
accidents in mines and above groun 

AccoRDING to the elaborate researches of Ville, which appear to 
have been.conducted with every precaution to ensure accuracy, 
10,000,000,000 parts of air contained, on the average, 237 parts by 
weight of ammonia in 1851, and 210 parts in 1852. This amounts 
% about one volume of ammonia in twenty-eight million volumes 
of air. 

By melting cobalt in a crucible of lime Deville has obtained it 
free from carbon and other impurities, in the form of a ductile 
mass of such tenacity as to furnish a wire — of supporting 
twice as great a — t asa wire of pure iron of similar dimensions; 
and a wire of nickel pre; in a similar way, though inferior in 
tenacity to one of cobalt, surpassed one of iron in the ratio of 
three to two, 5a ; 

A porTION of air collected by Mr. Welsh in August, 1852, at an 
elevation of 18,000ft., in one of the balloon ascents undertaken by 
him and Mr. Green, under the direction of the Kew committee of 
the British Association, contained 20°58 per cent. of oxygen by 
volume, while air collected at the surface at the same time con- 
tained 20°92. 

DuRin¢ the process of extinguishing the fire in the colliery of 
Clackmannan, near Stirling, in 1851, about 8,000,000 cubic feet of 
carbonic acid gas were req' to fill the mine, and a continuous 
stream of impure carbonic acid was kept up night and day for 
about three weeks. The mine extended over a surface of twenty- 
six acres, and had been thirty years on fire. 

THE wages earned in the Belgium iron districts are—Furnace- 
keepers, 2s. 1d. to 2s, 11d. y; fillers, 1s. 8d. to 2s. 1d.; box 
fillers, 1s. 4d. to 1s. 8d.; labourers, 1s. 5d. to 1s. 8d. In the 
foundries mouiders get 2s, to 2s. 1ld.; dressers, 2s, 
labourers, 1s. 5d. to 2s. 1d. In the forges puddlers get 6 ; 
under hands, 2s, 3d. to 3s. 1d.; rollers, 4s. 2d. to 5s. 10d. ; helpers, 
o> Sh to Oe, SE; Seen, aS SFP an Es Re to 

s. 1d, 

Mucu potash accumulates as an organic salt in the fleeces of 
sheep. M. Maumené and Rogelet collected this potash salt by 
simply washing and evaporating the wash water. <A fleece 
weighing 9 1b, contains about 7 oz. of pure 7 of which th 
consider nearly 60z. are recoverable. A good deal of the 
which is carried off the land cultivated for beetroot is now 
in by suitable treatment of the wash after the sugar is 
removed, 


THE mean of our wages, taking into consideration the differences 

North expeitivaty, Ms ae aearba pease for pear ey Ber 
ively, is as near as e—for 

nine hours, 7s. 6a. to 7s. 10d.; cadeshinds, be. 6d, ir 1id.; 


“ ee sO ee eee wT ls. to 

Fagg: ar ages to 15s.; ash-wheelers, 4s, to4s. 6d. ; engi- 
neers, 4s. to 6s.; and cinder men, 4s. to 5s.; bricklayers 
7s, 6d, to 88, 6d.; labourers, 2s, 8d, to 3s, 4d. : 





MISCELLANEA. 
-THE total number, of-deaths in mines from all violent causes 
in the last ten years. was 9,916. 

In 1856 the number of tons of coal raised in Great Britain wa 
71,787,552; in 1865 it was 98,911,169. 

A TRACTION engine has just been introduced to bring the timber 
of the forest of Invercauld to the railway. 

In Belgium the minerals to the State, and they are 
worked under concessions from the t, 

Tue South Wales iron trade continues'to be characterised by s 
state of quietude, and there is no prospect) of any immediate im- 
provement. i 

‘WHALES are now being shot with poisoned shells that kill in 
from’ four to eighteen minutes. Harpooning is, therefore, being 

THE t and othée charges om « tout bt iron, all the way 
trom the Belgas coal-field to London, Goan e la en tron 
Staffordshire, 

In the lace manufacture the earnings of men are usually exceed- 
ingly good. Many of them will earn some £2 or £3 a week, and 
some even £6 or 

THE Belgian miners, both men and women, as a rule, take a bath 
and change everything on coming to the surface after working out 
their term below, 

TE Bochum Company for the manufacture of cast steel has re- 
ceived from the Bavarian Government an order for ninety-six cast 
steel rifled cannon. ; 

A LINE of steamers. formerly ran between Jamaica and New 
York, but was some time ago tinued. The revival of this 
line is under di 

Ir is understood that the Russian Government has given an order 
for 100 cast steel cannon to. the great works of Krupp, of Eesen. 
The contract price is £2,800 per cannon. 

Aw addition of 10 per cent. of gun er, and the 7-inch gun, 
sends the Palliser projectiles the Warrior target at an 
obliquity of 30 deg. from a right ang 


In the warp machines for making hosiery by power, men earn 
from 14s, to 35s., from 12s. to 20s., Ges warnere Sten end the 
women and girls sti , 8s. a week on an average. 

THE Belgian yield of iron is stated to be already as much as one- 
fourth of ours per head of the whole population, and to be 
doubling in fifteen years, while ours is at a standstill. 


Iy the Belgian mines the workpeople generally drink coffee; out 
of them beer and gin, and on great high days and holidays the 
men treat themselves and the women to unlimited champagne. 

_ ACCORDING to a return prepared ly the Government Inspector 
of South Durham it a; that the deaths from explosions of 
qo10 p in Great in in the ten years, 1856 to , were 


In the manufacture of iron for machinery and for building pur- 
p»ses the Belgians have advanced at a much ter rate than 
howe thy weds andar pode da as their iron is better 
these purposes than ours, 

men in phe vy mine use a safety-lamp of a new construc- 
tion, called the which is said to answer very well. 
The flame is by gauze curtains, and extinguishes 
if the is turned on one side. 

THE rate of mortality in the hosiery and lace trades is some- 
what but not seriously so, Whilst in England and Wales 
the rate is 2°386 per cent., in Nottingham it is 2°74, and in 
Leicester 3°09 per cent. of the whole population. . 

Tse Poirier coal-mine, Belgium, is worked under cover, the 
mouth of the pit, the engines, and all the mances of opera- 
tion, being housed in a great building that 1 like a factory, and 
forms a prominent feature throughout the Belgian coal-basin. 

Mn. STREET has been commissioned to. restore the old portion, 
and design and su; tend the erection of the new nave tg Bristol 
Cath to which, as desirable for the completion of the ancient 
structure and in contemplation, we alluded some weeks since. 

Amone the bills that are to be presented to Parliament next 
session are six which propose the establishment of tramways in the 
interior suburbs and omnibus routes of Islington, Kennington, 
Brixton, Vamden Town, Holloway, Clapham, and Whitechapel. 

On Monday the price of co; was: advanced £5 per ton—the 

t alteration being LA apt a similar extent on the 3rd 
inst. The prices of brass and copper wire and tubing have also 
been advanced—brass a farthing per pound, and copper a half- 
penny per pound. 

THE Metropolitan Board of Works at their last meeting deter- 
mined to recommend to Government that, in the event of ye 
for placing the control of the London Gas Works in the hands of 
the . the price should not exceed 3s. 6d. per 1,000ft., nor the 
illuminating power be less than that of eighteen sperm cand 


THe contract for 10,000 tons of rails for the Dutch Government, 
Meanre: Bolckow ani Vaughan, of Middlesborough, and tke Ebbw 
Bi Ww an Ww 
Vale Company.” Tenders’ were ‘received besides from three dther 
English houses, three Belgian ones, one German, and one French. 
A FEW years ago the American mercantile marine was ip 4 sin- 
gularly flourishing condition; and American shipbuilders supplied 
vessels not only to their countryinen but to foreigners. Now many 
of the dhiepenks have been shut up, a great part of the business 
has been transferred to the British provinces, and there has beena 
falling off also in the shipping trade. 

Tae American line to China and the East, which commences 
running on New Year’s day next, consists of some of the largest 
steamers in the world; the Government of the United States pay a 
heavy subsidy, and there can be no doubt that by this means a very 
considerable portion of the trade of the will be speedily 
diverted into the warehouses of New York. 

Art the same moment that foreign competition is ~egarded with 
so much foreboding in England it is curious to observe similar 
ool Sonouss on the wage hee of ~ et me 

Culloch, in his report to ws a desponding picture 
of the state of the American ur market an roy Larsmad 
effect of high wages on manufactures and agriculture. 


Te telegraphic communication with India, established more 
than two years ago, is at present in a most unsatisfactory state. 
Messages are now never received here from India in less thep ight 
days—sometimes even twelve or fourteen days—after date of 
——, in addition to which they frequently arrive in so unintel- 
ligible a ‘condition as to be partly, if not wholly, worthless. © 


Tux French and Belgian coal-fields, with their populations, are 
in full competition with us, and unless the gentlemen who are now 
wielding our trades’ unions with such, effect can get hold 
of the people on the foreign , coal-field, which stretches across 
Belgium into Prussia on one side, and France on the other, they 

ill only strangle our own iron trade to the immense benefit of 


z 


the foreigner. 

THE ian iron district contains al er coke and cha 
furnaces 105, of which, however, only 52 are in blast ; foundries, 
150 & mills 


;. various concerns working up iron, Allee | 
and f with mills, 82, composed of 56 ch ineries, 20 
° chafferies, and 3 refineries ; including puddling furnaces, 
449; reheating, or mill furnaces, 229; —— 32 ; ‘hammers, 
either steam or the old-fashioned helve, 7: 


; little hamm , 24; 
een eee ea ee Oe a eee aa rolls, 
pane ee on ae 
mills, 11; plate mills, 29 ; various fancy iron mills, 16.” 
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VIEW OF THE “SERRA DO MAR,” SAN PAULO RAILWAY, BRAZIL. 
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THE view of the works of the Mugi viaduct, as shown on our 
page, was kindly placed at our disposal by the late resident 
engineer of the works, W. H. Rankin, Esq., M. Inst. C.E. The 
drawing represents the appearance presented during the progress 
of the works. The houses of the staff and men were of wood, as 
seen on the sides of the steep “Serra,” and gave a most beautiful 
effect to the landscape. The works will be found fully described 
in THE Encrneer, November 23rd, 1866, and therefore it would 
be needless to repeat the description here. 


TWO HORIZONTAL EIGHTY-HORSE POWER 
COMPOUND ENGINES. 
(See Illustrations on next page and page 512.) 

THE double pair of horizontal compound engines, each of 
40-horse power, we are about to describe, were made for the 
silk works of Messrs. Grout and Co., the eminent crape 
manufacturers of Great Yarmouth, where they have been in con- 
stant work for a couple of years. For the operations of spinning and 
weaving silk for the manufacture of such delicate fabrics as crape, 
an extremely equable motion is necessarily required. This was one 
of the reasons that a compound design was chosen; and the engines 
were also required to work direct on the mill shafting, so that any 
deviation from the normal speed of fifty revolutions per minute 
might not be multiplied by gearing on the machinery in the mill. 
The double pair are also arranged that they can be worked either 
separately or in conjunction, by means of an arrangement of gear- 
ing in connection with an intermediate shaft. Another point that 
had to be taken into account was the somewhat confined space within 
which the required engine power was to be set to work. It will be 
seen, however, that their most interesting features are, the 
arrangements they embody for the saving of fuel, and their being 
compounded to work 601b. to the square inch of steam by a peculiar 
valve mechanism, the steam to be afterwards condensed, and all 
the cylinders are steam jacketted. It was at first intended to admit 
superheated steam into the steam jackets, but for accidental 
reasons this plan, admirable in theory, was not carried out. 

Our engravings show a longitudinal elevation, with the cylinders 
sectioned; a plan, and an end view, of one of the pair of engines; 
together with an indicator diagram, which, we can guarantee, has 
not been what is facetiously termed ‘‘ cooked.” On another page 
we have elevations, from the valve-chest side, and cross-sections 
through the centres, of the two cylinders; an elevation and cross- 
section of the — gland between the two cylinders; and plans 
and sections of the valves and novel tappet rod. 

Exclusive of the fly-wheels, the engines cover a space of 22ft. 
longitudinally, and 13ft. 4in. laterally. As self-contained horizontal 
engines they necessarily require only comparatively slight founda- 
tions of brickwork, about five feet deep, with one foot of stone 
work in contact with the bed-plate. It is held down by fourteen 
1jin. in diameter holding-down bolts, 3ft. apart laterally, cottered 
below, with nuts on the top in the usual way. In connection 
with the foundation we may here observe that the steam, ex- 
haust, and feed, pipes, are all carried beneath the floor, thus 
greatly conducing to the neat appearance and cleanliness of the 
engine room. The framing consists of a strong cast-iron bed-plate 
upon which the cylinders and plummer blocks are firmly bolted 
and keyed. The length of the bed-plate is 22ft., and the breadth 
3ft. Gin. It is cast in the form of a hollow box, without bottom, 
12hin. in depth, 1}in. thick, 3ft. 6in. wide at the top, and with a 
strong flange, 54in. by 1in., cast on the bottom edge. It 
has four square pillars cast on it for carrying the guide bars. 
The distance longitudinally of these pillars is 4ft. 7}in., and 3ft. 
laterally. The flooring of the engine room is 6in. from the top of 
the stone work. An open grating, not shown in the plan, is 
placed over the pump-work, for convenience in oiling the centres, 
withdrawing buckets, and packing the glands. On account of the 
deficiency in space, to which we have already alluded, the con- 
densing apparatus is partly beneath the engine bed; an arched 
brickwork being thrown across to support the bed-plate, which 
is carried on two cast iron girders let into the tuldbwenk. The 
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SHOWING THE WORKS OF THE MUGI VIADUCT. 
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recesses for the ends fof the holding down bolts are accessible 
from go ou between. the two engine foundations. 

The distances of the main centres are as follow :—From centre 
to centre of the two engines, 9ft. 6in.; the distance from the 
centre of the main shaft to the centre of the high-pressure cylin- 
der is 13ft. 9in.; the length of the connecting rod is 8ft; the dis- 
tance from centre to centre of the main bearings of the shaft is 
2ft. Tin; the centre line of the cylinders to the centre of the air 
— is 2ft. 8in.; the distance of the centre line of the engine 
rom the top of the bed-plate is 13}in. 

Beginning with the fly-wheel end, we find the diameter of the 
rim to be 12ft., 12in. deep, and 10}in. wide; it is cast in two pieces, 
dowelled together at the rim, and with wrought iron hoops 
shrunk on the boss, the total weight being seven tons. The 
breadth of the fly-wheel boss is 1ft. din. It is bored out, and 
keyed with two keys toa shaft of hammered iron, the diameter 
of which is 7in. in the journals and Qin. at the fiy-wheel boss. 
The journals are llin. long; the double 18-throw crank is forged 
solid on the shaft, and has been slotted out in locomotive style. 
One end of the shaft is extended beyond the outer bearing, and 
carries a clutch by which it can be thrown in and out of gear with 
the mill shafting. On the other end of the shaft is keyed a 
wrought iron crank, with a throw of 12in., to drive the wrought iron 
beam for working the air, feed, and cold water pumps. The 
plummer blocks are inclined to the bed-plate at an angle of 
45 deg. from the cylinders. The eye of the connecting rod 
is 64in. in diameter, and is embraced by a brass, lined with 
patent white metal, secured to the butt end by two 2in. 
diameter through bolts, 10in. apart, with a wrought iron 
plate at the end. The diameter of the connecting rod in the 
middle is 5in., tapering to 3jin. at the end. The cylinder end 
is secured in a similar manner to the gudgeon passing through 
the wrought iron piston cap, the diameter of which is 
5in., and is lined with brasses fitted in a like manner to 
the other end; the gudgeon passes through the wrought 
iron crosshead which forms the piston cap, which is ex- 
tended on each side to the gun-metal guide blocks. Each 
block is 104in. long, 5in. wide, and 5jin. deep. The diameter 
of the gudgeon where it passes through the block is 3in. The block 
has a flange cast on it internally to take off all lateral strain. The 
cast iron guide bars (flat, with a flange on the top) are bolted to 
the before-mentioned pillars. The diameter of that part of the 
piston rod upon which the piston of the high-pressure cylinder is fixed 
is 4in.; the hinder part, carrying the piston of the low-pressure 
cylinder, is 34in. Both pistons are fixed on cones, with a nut at 
the smaller end; that for the high-pressure cylinder being counter- 
sunk, marine fashion, into the body of the piston. The pistons 
are on Ramsbottom’s patent, with three wrought iron rings in each. 

We now come to a specially interesting detail of these engines, 
which we have illustrated in full. We refer to the internal gland 
between the two cylinders. The advantages of working compound 
cylinders on one piston-rod are well known to engineers. The 
main advantage is of course to ensure the steady co-operation of 
both pistons. It is evident that, the power being transmitted 
through one rod to the crank, there must be less tendency to a 
torsional action on the shaft. But then there is the difficulty of 
keeping the passage steam-tight. Messrs. Delany and Oakes have 
overcome this difficulty by a very neat and practical arrangement 
of metallic packing. The ends of the cylinders where they unite 
are cast solid, having an opening of 9}in. in diameter accurately 
bored with the — Into this space is fitted a circular cast 
iron box, which has a circular opening for the piston-rod to pass 
through, having a recess turned in it into which a gun metal bush 
is driven in to fit the piston-rod of the low-pressure engine. Against 
this bush two rings of gun metal are placed. These rings, en- 
circling the agg are cut diagonally across, and act upon the 
piston-rod like reversed piston packing rings; they are kept 
in their places by a cast iron plate, also bushed in a similar 
manner to the opposite fixed end. This plate is held to 


the box by set-screws, care being taken that the reversed 





packing rings are what is technically termed ‘‘hand-tight” 





wig 






on the piston-rod. The circular box carrying the whole is 
also attached to the end of the cylinder by ten fin. set-screws, the 
heads of which are sunk in flush with ‘the level of the surface of 
the box. It will thus be seen that the gist of this contrivance con- 
sists in the mechanical necessity that the packing will, so to speak, 
follow the motion of the rod—that is to say, in case of any subsi- 
dence of the pistons and rod, due to accident or wear, the rings 
will adjust themselves accordingly. In order to obtain a ectly 
steam-tight joint the rings-had to be scraped to a true surface, and 
the whole, of course, carefully fitted together. We have stated 
that the throw of the crank is 18in., consequently the stroke of each 
cylinder is 3ft.; the diameter of the high pressure cylinder is 16in. ; 
that of the low pressure is 32in.; and the proportions of the 
volumes are hence four to one. The cylinders and steam jackets 
in each case form one casting, together with the valve faces. The 
annular space round the high-pressure is 9in. internally, that of 
the low pressure cylinder is 1}in. It will thus be seen that the 
steam passages of the high pressure cylinder are carried through 
the steam jackets; those of the low pressure are formed by the 
jacket itself by simply casting ribs between the jacket and the 
cylinder. The steam is admitted from the boiler into the jackets 
around the cylinders and pipes directly from the jacket into the 
steam chest of the high-pressure cylinder, the throttle valve of 
the governor being placed between the steam jacket and the steam 
chest, thus acting directly, so to say, on the piston without the 
intervention of steam pipes. After the steam has passed through 
the high-pressure cylinder it flows through the ports which are 
formed in the jackets to the steam chest of the low pressure 
cylinder, as will easily be seen from an inspection of the det 
drawings of the cylinders. The thickness of the steam casing 
around the cylinders is jin., and it is tied to the cylinders by three 
internal ribs in the high-pressure cylinder, the casing of the steam 
being held in by the ribs forming the steam passages. There are 
holes cast in between the two cylinders in order to allow the steam 
freely to circulate between the two, cocks being placed in 
the bottom of each jacket to allow the escape of any 
condensed water which may form in starting the engines. The 
thickness of both cylinders is Jin., the flanges of the cylinders are 
1jin. thick at the ends where the cylinders are united, 1}in. 
at the low-pressure end, and 1fin. at the high pressure, on account 
of the greater area exposed to the pressure of the steam. 

The most noticeable point in these engines which, in conjunction 
with their excellent proportions, has led us to devote so much 
space to their description, is the thoughtful and original mode 
adopted by the designers for working the valves. In most com- 
pound engines the high-pressure cylinder is solely relied upon 
for obtaining the benefits of expansion. The steam in the high- 
pressure cylinder is carried to the end of the stroke, and then 
passes into the low-pressure cylinder. By this there is neces- 
sarily a sacrifice in the high-pressure cylinder of the advantages 
of expansion. Next, on the return of the stroke, the high-pres- 
sure piston has to work against a cylinder full of high-pressure 
steam, which, even with capacious steam ports, produces a con- 
siderable back-pressure line on the indicator diagram. 

The leading principles of the valve motion before us consist :— 
1, in obtaining an initial expansion of the steam in the high-pressure 
cylinder ; 2, in obviating the back-pressure on the smaller piston, 
and nevertheless keeping up a completely free supply into the low- 

ressure cylinder. These intentions are carried out mechanically 
very effective yet simple means. In the first place there is 
sufficient lap on the valve of the high-pressure cylinder to cut off 
the steam at three-fourths of the stroke. The low-pressure valve 
has no lap whatever. Both valves are worked by the same 
eccentric, the valve spindle passing through both steam chests. 
By this arrangement, per se, it is manifest that the two valves— 
the one with, the other without, lap—could not work uniformly 
but for a bridle or tappet, which is placed on the valve spindle, 
between the two steam chests, the stroke of the tappet being 
equal to the amount of lap on the high-pressure valve. By this 
means it is obvious that the motion of the high-pressure 
valve precedes that of the low-pressure valve. Hence, at the 
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return of the stroke, the low-pressure valve remains stationary 
during the time that the high-pressure valve is traversing the 
amount of its lap, thus giving free access to the exhaust steam of 
the smaller cylinder to the larger one, and during the entire stroke 
of the latter. Even when working at the full speed of fifty 
revolutions per minute there is no noise from the tappets, a small 
leather washer being placed at each end. The same ~ a is carried 
out in a substantially similar way with any two cylinders not in a 
line, but parallel to each other. The valve rod working between 
the two cylinders carries a cross-piece, one end of which is directly 
united to the valve rod of the high-pressure engine, while it acts 
intermittently on tappets fixed to the valve rod of the low-pressure 
engine. 

The valves of a vertical engine are necessarily kept up from falling 
by means of the pressure on the backs, supp hs who or not by a 
spring. The stroke of the valve of the engine before us is 2iin., the 
y ste. of the eccentric being 5in. The width of the steam ports 
of the high-pressure cylinder is ljin., and Yin. broad; of the 
exhaust, 2#in. The steam ports of the low-pressure cylinder are 
1jin. by 18in.; the amount of the lap of the high-pressure valve is 
ljin. A look at our engraving of the indicator diagram, taken in 
the presence of the Messrs. Grout, will show that these engines 
deserve the space we have given to their description. The engines, 
in fact, indicate 102°28-horse power each. It will be seen at the 
same time that the proportions of the passages between the 
cylinders are such as to diminish as much as possible any waste of 
steam in the ports. The diameter of the main steam pipe to both 
engines is 7in., that of the steam pipe to each ikhe 5hin. 
The exhaust pipe is 7in. in diameter. 

The condensing apparatus arrangement, though not novel, is 
deserving of attention; it, and all the pipes, are placed below 
the engine-room floor. The condenser is surrounded by cold water, 
being placed in a cast iron tank, in which a circulation is kept 
up by means of pipes attached to the cold water pump. e per- 
forated copper injection pipe passes through the condenser at the 
top, in front of the orifice of the exhaust pipe. The air pump 
cylinder, the bucket, foot, and delivery valves, are made of gun- 
metal, with india-rubber valves working on gratings. The diameter 
of the air pump is Ift. 3fin., with an 18in. stroke; of the cold 
water pump, 7in., 1ft. 9in. stroke; of the feed pump, 4in., with 
84in. stroke; the stroke of the air pump crank is 2ft. The square 
condenser is in plan 2ft. 64in. by 84in. outside, and 3ft. 5in. deep. 
The tank surrounding the air pump is 2ft. 8fin. by 3ft. 5in., and 
2ft. 10in. deep; and the bottom of the condenser containing it is 
2ft. 34in. by 2ft. 94in. in plan. The feed water is taken from the 
hot well of the air pump. The governor is worked for convenience 
from an intermediate mill-shaft drivea by gearing direct from the 
engine and at the same speed. It will be seen that there are no 

visible from the outside. A collar on the governor spindle 
carries, on a stud on each side, a small rod, which communicates 
by a shaft and two bell-cranks with the throttle-valve gear. 
7 The engines are fed from a pair of Cornish boilers, one of which 
is worked at atime. They are 26ft. long, 7ft. in diameter, with 
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two flue tubes 2ft. 9in. in diameter. The steam chest is 3ft. high, 
and 2ft. Gin. diameter. The shell is din. full, the tubes y,in., the 
ends sin. thick, with Lowmoor iron over the fires. e tubes 
have strengthening rings, and the ends are stayed with gusset and 
longitudinal stays. 


HOW WORKMEN ARE EDUCATED IN FRANCE. 


Watts the friends of education are lamenting that there is 
positively no systematic industrial teaching at all for the middle 
and working classes in Great Britain the Minister of Public 
Instruction in France, M. Duruy, is busily occupied with the 
subject in France, and is gradually making special education part 
and parcel of the general system. 

There is no denying the fact that for the great mass of the 
people the pretence of classical education is a farce. Not that 
there is anything farcical in classical education itself, though 
we are not prepared to attach all the importance to it that some 
people do, but it is quite certain that all the classical studies in 
the world can never, alone, prepare youth for mechanical and in- 
dustrial pursuits so well as a mixed education, and that when 
education becomes mixed the time that can be spared for the 
classics is too small for the study to produce much effect upon 
the minds of boys. 

M. Duruy, and those with whom he acts, or who act with him, 
have, to use a common expression, taken the bull by the horns ; 
they declare that, as the great mass of the popuiation must 
depend for its existence on labour and the arts, the principles 
of labour, art, and science are, after el tai ducation, the 
first necessaries, and that classical education is only fittingly 
introduced when peculiar capacity or circumstances point out a 
youth as likely to find in the liberal professions a more congenial 
occupation than in manual labour or industry. 

The new scheme of special education now in operation in 
France is thus avowedly and essentially anti-classical. The new 
colleges and normal schools will not, necessarily, include even a 
class for Latin accidence, The boys will all be taught their own 
language and the history of their own country, and, where 
capacity for it is exhibited, one or more of the modern languages. 
The rest of the education will consist of the exact and the 
natural sciences, and of the principles and practice of all the arts, 
manual or otherwise; and this applies not only to the boys who 
go from these special colleges into the world to get their living, 
but also to the young men brought up in the special training 
schools and to be engaged hereafter. in teaching; and these 
normal scholars are to have a certain collegiate rank, even 
though they may not know the meaning of a gerund or a supine. 
= such complexion has the educational world of France come at 
ast ! 














Fic . 10. 


i y 
tlh =: if) 


fe - 
@ Allis =: : 





Fic wil. 






YZ 
-~ 


RY 


re, 





YY 


cand 
\ 


SS 


NAS SY 
YY 








LY Mx wal’ < 
Ullal ® WS N WN 


Yy 








W 


The head-quarters of this heterodox education is at present at 
the old Abbey of Cluny, of which, if our memory serves us 
faithfully, the famous architect, Pierre Lescot, was formerly 
abbot. It is situated about a dozen miles from Magon, and in 
the centre of a district famous for industries of almost every 
kind, agricultural as well as mechanical. Here is now in opera- 
tion a normal school for the education of special teachers, and in 
connection with it is, or soon will be, a college for boys. The 
pupil teachers will have the benefit of instruction from the first 
professors of theoretical as well as practical science and of the 
arts in France, while the junior boys in the school will be taught 
by the pupil teachers under the direction of competent masters. 
In both the practice and the theory will go hand in hand ; the 
lad who has learned the principle and construction of the steam 
engine in the class-room will have an opportunity of managing 
one in the workshop; and the boy who learns botany, vegetable 
physiology, and agricultural chemistry on Monday, will work in 
the garden or the fields belonging to the establishment on 
Tuesday, and so on. When the capacities of a boy and the 
inclination of his mind are discovered, he will be taught what 
seems to promise best for his future welfare, and nothing else, 
except his own language and history, or perhaps the language of 
one or more neighbouring countries. The scheme is, no doubt, 
dreadfully opposed to all the canons of collegiate education ; it 
flies in the face of all the theories concerning the development of 
the whole being ; it takes just the course adopted by most men 
thrown upon their resources, namely, that of making everything 
subservient to the main business and occupation of life. It may 
be unphilosophical, illogical, empirical—it is — the system 
of the poor working school carried out generally—but it is 
essentially practical, and in that respect should please our 
countrymen; and as the experiment is being carried on at the 
expense of others and not of ourselves, it is certainly well worth 
our while to watch its working, unless we can occupy our time 
better by setting something superior on foot at home, and we 
must say that we do not at present see anything very promising 
on foot, or even any very strenuous desire expressed on the sub- 
ject. 

In France manufacturers seem to welcome the plan warmly, 
and they are in the right, for should the new schools answer the 
expectation of their founders there will soon be a supply of 
intelligent lads who will make smart apprentices, superior work- 
men, and rare foremen, clerks of works, and superintendents. 
It is exactly the want of good sound fundamental instruction in 
geometry, calculation, and the principles of science that renders 
so many able workmen unfit for the direction of important 
works and the management of large bodies of men. The kind of 
education now commenced in France is calculated to give these 
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requisites, and thus to start young men of good natural capacity 
on the road of life with a stock of information which, however 


great be the ability and industry of a working ees ay a 

great effort, great perseverance, and often serious sacrifices to 

acquire in after years. With a solid foundation an industrious 

man can complete his own educational edifice, without it he is 

ike a man trying to build a house on a quicksand. 

As already said, the Cluny school will include all the means, 
and means one of the 


great manufacturers, and 
has turned out e juctive. More than twen' 
lections of Sate eae extensive and valuable have 
been presented to the new museum.- They-are illustrative of 
engineering, the working of metals, mining, decorative painting, 
the manufacture of pianos, leather, glass, china; brick, and 


other manufactures ; to these the Government has added a col- 
lection of Algerian and other ucts, a series of preparations 
and a large number of plants the Jardin des Plantes, while 


the School of Medicine and the Veterinary College of Alford 
have added valuable. collections, including complete skeletons of 
the human form, of a horse, a dog, and other animals; a series of 
jaw-bones illustrative of dentition, and many other important 
objects. There is no doubt that the example thus set will be 
rapidly followed, and that the Industrial Museum of Cluny will 
become a most important model establishment. 

The good example set by the able and energetic professor and 
historian who is now at the head of the Ministry of Public In- 
struction, M. Duruy, has been followed already in several 
places; the college of Mont-de-Marsam has been converted into 
a school for special instruction, and only the other day the 
mayor and municipality of the. famous old thedral town of 
Rheims decided on the establishment of a special school in that 
town. The principal industries of Rheims and the district in 
which it stands are the manufacture of woollen goods and of 
machinery for that purpose, the cultivation of the vine, wine 
making, and the manufacture of champagne. The first object of 
the school will therefore be to teach boys to be wool spinners and 
weavers, machine makers, vine growers, and champagne makers. 
They will be instructed in the knowledge of wool, in the prin- 
ciples which lie at the root of the treatment of animal filaments, 
of cleansing, carding, spinning, dyeing, and weaving; in geo- 
metry, practical mathematics, the strength of material, the com- 
position and resolution of forces; in the chemical composition of 
soils and of manures, in the use of agricultural implements, and 
in the principles of fermentation, upon which depend the pro- 
cess which converts ordinary white wine into that pleasant 
drink called champagne; and it will be strange if the woollen 
manufacturers, the machine makers, the cultivators of the vine, 
and the champagne manufacturers have not in ashort time more 
intelligent, and consequently more valuable workmen, overseers, 
and superintendents at their disposal, and if the staple trades of 
Rheims do not reap considerable benefit. 

One illustration is as good as a thousand, and what is good for 
the manufacturers of Rheims must, in this case, be g 
for the engineers or the watchmakers of London, Manchester, or 
Coventry, or for the manufacturers of Leeds, Bradford, Halifax, 
or Glasgow. The English Government has done something for 
art and art workmanship, but it has done little yet, and is never 
likely to do much, for industrial education ; that, from the cir- 
cumstances of the case must be localised ; you cannot bring the 
sons of Manchester workmen to be educated at South Kensington, 
or anywhere else away from home; and a normal school for 
special pupil teachers without a school for the practice of their art 
of teaching attached to it would be as absurd as an attempt to 
form young gardeners or farmers in the Strand or Pall Mall. 
Industrial education must be carried to the industrial popu- 
lations, not the latter to the former; any attempt to carry it 
out centrally would result in the manufacture of a few dilletante 
professors, and the total failure of the experiment. The grand 
thing is to inculcate on the minds of the thinking and active 
part of the population of our islands the painful fact that not 
only our workmen but our foremen, managers, and superinten- 
dents are wanting in theoretical, and even in well-grounded 
practical knowledge, and that circumstances have occurred in 
other parts of Europe, which have swept away some of our old 
advantages, and which make it a matter of the highest import- 
ance that we should no longer submit to occupy a secondary 
educational rank. When this truth is fully felt the means and 
the mode of establishing sound industrial chaition will soon be 
discovered. 

There is no doubt about the success of the experiment ; or, if 
anyone entertains a doubt, let him learn what has taken place 
lately with respect to art education. At the Great Exhibition 
of 1851, the inferiority of our population in the matter of the 
application of art to industry was painfully apparent ; it struck 
all acute observers at once, and it soon became notorious. We 
haye not space to record the efforts that were made in London 

nd elsewhere to remedy this; suffice it to say, that at the 

xhibition held in London in 1862 our neighbours, the French, 
and other visitors, were struck with nothing so much as the 
immense progress made by us in the space of eleven years; and an 
admirable association for the establishment of schools of art and 
museums, which has been formed in Paris, was called into life, 
avowedly in consequence of what had been done in England. 
The experiment of industrial education would be commenced 
with advantages infinitely greater than those which existed in 
the case of art education. We are not naturally an artistic 
nation, and we are naturally pre-eminently industrial, All the 
world does not appreciate beauty, but everyone knows the value 
of good and cheap workmanship, which are really synonymous 
terms—the word economical includes both; every workman 
knows the value of experience and the time expended in making 
up for that lost in early life ; and every employer who is himself 
instructed knows the value of intelligent, trustworthy workmen 
and assistants. Every day renders industrial undertakings more 
dependent upon knowledge than force ; every day upsets some 
old rule of thumb, and brings new rivalry into the field. Our 
neighbours are improving their industrial education, and we must 
do it too, or we shall find out ere long that we have been asleep 
and the world has slipped by us. 

The grand art workmen of the middle ages were educated 
men, and their products are still the admiration of the civilised 
world, The nation whose artisans are without real industrial 
education in the nineteenth century is unconsciously slipping 
into the condition of a country that possesses only antediluvian 
animals, while others employ blood horses; or of one who 
adheres obstinately to Brown Bess, while all the rest of the world 
is occupying itself with breech-loaders and repeating arms. 











CorTron-@ROWING IN JAMAICA.—The third report of the ~~ 4 
ton Cotton Company, established in 1863, announces that the 
company is to be wound up. The experiment of cotton raising in 
Jamaica ap to have failed in consequence of exceptionally 





unfavourable seasons and the difficulty of securing efficient supers 
intendence, 


MR. BAZALGETTE Md THE VENTILATION OF 


(Continued from p. 499.) 


The destruction of the foul air generated in sewers by the agency 
of fire has In March, 1848, Captain 
the erection of 
ek pater cylinders over the sewers, with furnaces therein, 
fi exclusively on the foul the flame of which, from the 

pillars, he asserted, w: be as brilliant as that of the 
‘A similar to this was made to the 
A. Blake. Mr. proposed a plan for tra 

the gullies and house drains, and at in 
or chimneys for destroying the foul air, with lines of iron 
pipes charged with hot water to propel the air to the shafts. At 
the end of 1848, Messrs. Warr and submitted a project 
for subterranean domes over the sewers, with pipes to a central 
effluvium reservoir, where, after purification, the —_ ight be 
employed for illuminating the metropolis, This, like the former 
plan, also the tra; of all gullies, &c. Mr. Bloyd 
insertion of dishes, supplied with. live char- 
at a of om ventilating a: and. Mr. Sicard = 
closing or ing of all openi into sewers, except the 
principal one, Me which he could adapt the modification of the air- 
—_ destroying, either by a solution of chloride of lime or by 
. the foul gas pumped out. Mr. A Rogers proposed the esta- 
blishment of coke manufactories in convenient situations, and so 

adopting the ovens as to ventilate the sewers. 

‘Gn 1 Mr. George Mamby proposed the adaptation of the 
common gas pillars for ventilating the sewers, and the adoption of 
mechanical and other means for removing the impure air 
and flushing the sewers; and Mr. E. C. Robins forwarded a plan, 
by Mr. R. L. Roumieu, for ing the vapours ascending from the 
sewers to pass over a surface of disinfecting matter, placed in 
shelves, in the street lamp posts. Towards the end of that year, 
Mr. James Lovegrove bon oe the adoption of an air-trap, com- 
bining the “‘ shackle ” ‘*dip” traps, for the better ventilation 
of house drains, upon which plan I, at the time, made a favourable 


report. 

Th December, 1856, the vestry of St. Marylebone transmitted to 
the board a copy of a report by their medical officer, Dr. Thomp- 
son, recommending the trapping of gullies, and the construction 
of shafts up the faces of the houses at the ends of streets, for the 
Pp of ventilating the sewers. In October, 1857, the vestry 
of St. James’s,. Westminster, forwarded a report by their medical 
officer, Dr. Lankester, reeommending the attainment of this object 
by. means of furnaces in connection with the air-shafts. 

In May, 1858, the City Commissioners of Sewers transmitted a 
very comprehensive report by their engineer, Mr. Haywood, on 
the subject, in which he treats on most of the foregoing modes 
of ventilation, and in which occur the following very pertinent 
observations :-— 

"That a good system of ventilation has not.been found and 
epplind long since is-evidently not owing to the want of sugges- 

8, all of which, however, resolve themselves into the applica- 
tion of one or two well-known principles or modes of effecting it. 
It is, perhaps, not very singular that almost every one who has 
proffered evidence or made a suggestion has treated the matter as 
one of much ease and simplicity, but, at the same time, has evi- 
dently had but a slight knowledge of the difficulties to be over. 
come, arising from the actual nature of the channels to be venti- 
lated. I can only, at this moment, call to mind one or two 
exceptions, among whom was the illustrious chemist, Mr. Michael 
Faraday, who, in the year 1834, before a Parliamentary committee, 
alone, of all the, witnesses, gave opinion that the subject was beset 
with erent difficulties—an guinien. which, in the year 1848, - = 
apparently retained, ity,Commissioners inquired whether 
this. beard would indattbe Re cepertments suggested in Mr. 
Haywood’s report, for testing the cost of a system of ventilation 
of sewers by furnaces, but the board determined that it was in- 
expedient that they should incur the expenditure thus involved. 
The City Commissioners of Sewers did not undertake the experi- 
ments, and the evidence given before a Parliamen Committee, 
quoted hereafter, a few months afterwards, led to the coriclusion 
that no practical benefit was likely to result therefrom. At the 
same period the board received a report from Dr. Letheby, sug- 
gesting the adoption of certain precautionary measures for detect- 
ing the presence of dangerous gases in sewers, the constituent 
properties of which gases also formed the subject of an elaborate 
report by that gentleman to the City Commissioners in September, 
1858 


In June, 1860, Mr. J. White recommended the use of a water- 
fan for the removal of foul air from the sewers through shafts to 
be specially constructed, 

Innmediately upon receiving the instructions of the committee 
to prepare this report I wrote to the surveyors of the several 
metropolitan vestries and district boards, asking them whether 
they had adopted any improvements in their system of ventilating 
the sewers under their charge, and whether they could favour me 
with any suggestions or plans upon the subject. From the majo- 
rity of those who have replied to my letter I have received answers 
to the effect, ey that they have made no improvements 
upon the ordinary modes of ventilation, and they suggest rather 
the keeping the sewers as cleanly and free from deposit as et 
ticable. Mr. A. P. Howell, the surveyor to the St. James’s, West- 
minster, vestry, forwards a letter, setting forth what he has done 
to meet exceptional cases, and recommends, where the width of 
streets would permit, the erection in their centre of a large lamp 
to serve as a ventilating-shaft, with public conveniences, entrances 
to sewer, gullies, &c., at its base, and so combined as to form “ one 
ornamental and useful public feature,” in the manner shown by 
the plan accompanying his communication. Mr. John Douglas, 
surveyor to the vestry of Hampstead, sends a — and descrip- 
tion of his improved ventilating grates for absorbing, by the agency 
of charcoal, impure gases from sewers, and preventing their escape 
into streets. This is a very ingenious contrivance, and is one of 
the best descriptions of charcoal ventilators I have yet seen, and I 
recommend its adoption where that disinfectant is used. 

Mr. Treverton, the surveyor to the Lewisham District Board, 
states that he has, in two or three instances, connected the 
ordinary stack pipes of buildings with the ventilating-shafts with 
good effect. 

Mr. G. Legg, the surveyor to the vestry of Rotherhithe, suggests 
an illuminating lamp at the angle or intersection of the cross ways, 
with a ventilating head above the traffic, so that the gas burner 
might consume the noxious gases. 

Mr. R.- Parker, the surveyor to the Poplar District Board, sug- 
gests the carrying a pipe, connected with the house-drain, above 
the roof of the building, the drains next the sewer being untrap; 
In cases of new buildings he suggests a flue should be carrie 
above the roof and the drain connected with it. 

+Mr. J. C. Reynolds, the surveyor to the vestry of Camberwell, 
had but lately fixed charcoal baskets in some of the ventilators, 
and was hones unable to give an opinion as to their efficacy. 

Mr. T. Buckham, one of the surveyors to the Wandsworth Dis- 
trict Board, sends a sketch of a cast-iron ventilator which he has 
used with success, charcoal being the deodorising agent. 

Mr. C. W. Johnson, another of the surveyors to the Wands- 
worth district, has carried pipes from the ventilators up the fronts 
of seven or eight houses above the highest windows, and proposes 
fixing more where he can get the consent of the owners or occupiers 
of the houses. He considers this plan would be more efficient if 
gas jets were fixed to intercept the current before it passes into 
the pipes. He further proposes to try the charcoal system in the 
ventilators. 

Mr, A. Dobson, also a surveyor to the Wandsworth District 
Board, considers charcoal may, for a time, lessen the smell arising 
through the ventilators, but that it soon becomes damp and useless, 
He is of opinion that the lamp columns might be advantageously 


up 





used ing a pipe into the lamp, the heat therein drawing 
the fool gas fon the sewer. » 

The Hackney District have some experiments in progress, 
ane i ae ae the result. 

r. T. G. Browning, resident surveyor, St. Marylebone vestry, 
considers charcoal purifies the foul gases passing into the air, but 
that it confines and intensifies the noxious air within the sewer. 
He recommends an increased number of ventilators, and the con- 
nection Mt red ome See Rang wed for improving the currents 
therein. or e flushing operations. 

Mr. Stevens, the surveyor to the vestry of Paddingto 
similar recommendations, and states that the vestry have used 
McDougall’s disinfecting liquid (carbolic scid), mixed with milk of 
lime, in some of their sewers gullies, and that the results 
have been satisfactory. 

In January, 1855, Mr. Goldsworthy Gurney reported to the 
Office of Works, on his experiments for withdrawing and decom- 
posing the noxious effluvia from the sewers in the neighbourhood 
of the Houses of Parliament. 

In 1858 a committee of the House of Commons was appointed 
to inquire into the state of the river Thames in the vicinity of 
the Houses of Parliament. In that committee, Lord Palmerston, 
Lord John Russell, Lord John Manners, Sir Benjamin Hal), Mr. 
Robert Stephenson, and Mr. Tite took active parts, collected 
evidence, and reported upon the subject of the ventilation of the 
metropolitan sewers by means of furnaces, and they aiso directed 
me to examine and report to them on the experiments instituted 
by Mr. Goldsworthy Gurney with the furnace of the clock tower. 


The following evidence was given before that committee :— 

Mr. W. Haywood, the engineer and surveyor to the City Com- 
missioners of Sewers, stated as follows :— 

** 2576. Have you made any experiments yourself upon the burning 

of gases and the ventilation of sewers 2—No, Ihave not, but I have 
examined into all the experiments which have been instituted, 
both in this country and in France, and I have recently reported 
upon the subject of the ventilation of sewers. 
_ ‘2577. it is the result of your experience ?— My impression 
is that there will be exceeding difficulty in doing it at all ; but if 
it can be done it will only be at an enormous annual expense. 
The difficulties to be o are gigantic, and there exist now 
no data of sufficient value to enable to be made more than an 
approximate estimate of what the cost will be, or, as to the 
number of the shafts that will be needed. 

**2578. What would cause the great expense?—The great 
expense would be the traction of the air from the sewers; the 
quantity of air in them is very considerable, probably much 

than most persons are aware of. If it were merely the 
traction of that known quantity of air as in a main gangway of a 
colliery, the same data which have been obtained in the ventila- 
tion of collieries would apply precisely to the ventilation of 
sewers ; it would become a simple question of how much coal, 
and how many furnaces would be necessary to exhaust that 
quantity of air, but the difference between a mine and a sewer is 
an essential difference ; a mine has but one inlet and one outlet, 
or, if there are more, a mine is generally so arranged that there 
is, practically, but one inlet and one outlet for the purposes of 
ventilation ; a sewer has thousands and tens of thousands, and 
probably there are not less than 1,000,000 inlets to the drains and 
sewers of the metropolis. In the city of London the information 
obtained as to the number of the inlets will give you closely the 
figure to calculate the rest by. ° 2 ° ° ° ° ° 

“2580. . . . . “There are 2,810 gullies, and the inlets of 
all descriptions, such as sinks, rain-water pipes, waste-water pipes, 
water-closets, and so on, amounting in all to 43 944; there are inthe 
city of London 47,819 inlets of every description to the sewers, in 
forty-eight miles of sewers. If you take the length of the sewers 
in the City at about one-thirtieth of the whole metropolis (I am 
speaking quite in round numbers), call it 1,500 miles, that will 
give about 1,435,000 inlets, but allowing for some houses not 
being drained into the sewers, call it in round numbers 1,000,000, 
and it is this million of inlets which constitutes one of the diffi- 
culties in treating the sewers in the same way as you treat mines, 
because, unless you can insure that every one of those inlets shall 
be almost hermetically closed, which is impossible because their 
particular object is to let things through, the leakage will be very 
considerable ; there are no data upon which to calculate what it 
would be, but my impression is that if it could be done at all, if 
the leakage did not t you £60,000 a year would not pay the 
cost of ventilating the sewers. It might be £100,000, and I could 
not say that it would be effected then. 

‘*9581, Then it comes to this, that it would be impossible to 
carry out the trapping to the necessary extent, and if it could be 
carried out the expense would be so great as not to make it worth 
while to resort to it?—That is my conclusion, in the absence of 
any well-made experiments. 

*¢9582. From these many openings you cannot approximate in 
any way to what the expense would be ?—It is impossible, for all 
these openings are continually varying in their condition, and you 
must bear in mind that, supposing you have got a certain length 
of sewers, and the exhausting power well arranged in relation to 
the work to be done, and that there was a decided down-draught 
established—a down-draught so. complete as to be superior to the 
diffusive powers of the gases—you cannot start with a ——e of 
less than two miles an hour, and suppose the whole district had 
been so arranged as to havea sufficient exhaustive power, the 
mere opening of a water-closet, or the enlarging or the putting in 
of anew drain into a sewer, or the making a hole a foot square, 
or a servant taking up a bell-trap in a sink, or a sewer-man lifting 
a side entrance covering, would very much destroy the power of 
the furnace, and unless you had a gigantic power sufficient to 

rd against all these casualties, the system could only be a 
ese. That you may do it there is no doubt, if the expense be 
a matter of no moment whatever. 

‘2666. (Mr. Percy.) How do you propose to ventilate the 
sewers ?—I am utterly at a loss to suggest any better means than 
are used at present. I have exammed the question with the 
greatest care, and although I am compelled to state that the pre- 
sent system is very far from a perfect one, yet every proposition 
for improving the ventilation is met with hosts of difficulties 
which really look insignificant until you investigate them, when 
they become so formidable that you may call them invincible. I 
am afraid that we must let the stink out into the centre of the 
causeways, taking care that the sewers are kept in such a perfect 
condition that all the exuvie shall be hurried through them as 
quickly as possible. The smells from the gully-holes in the 
metropolis (not those from the Thames) in many districts have 
been perceptibly lessened within the last few years, by greater 
attention being paid to the internal condition of the sewers. by 
better regulations of the water supply, and by a proper applica- 
tion of the water in keeping them clean. ; 

‘+ 2667. I thought you spoke of a lofty chimney, and a venti- 
lating shaft for the sewers?—As an experiment, it has been 
suggested that the rain-water pipes of the houses might all be 
carried up as ventilators, and to see whether it would answer I 
carried them up in a few cases as an experiment, and they have 
been carried up in many of the provincial towns with the same 
object ; they answer the purpose to this extent, that instead of 
your having the stink in the streets you have it at the house 
tops ; that is the whole difference; whether the transfer of the 
stench to the house tops would be any benefit to the health of 
the population I must leave to others to decide. If there is any 
truth in what medical men say, I cannot see that there would be 
any, but if you take them up 200ft. or 250ft., I can conceive that, 
with the diffusion that would take place, it might be. In all 
these considerations there are two or three simple facts which 
seem to be dropped out of the question, and one is the enormous 
diffusion which takes place by the tantly movi tmosphere 
over London, which very muck destroys the effect of any stink ; 
thus if the whole bulk of the atmosphere of London is moving 
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with a velocity of five miles an hour over us, say an atmosphere 
500ft. high and ten miles wide, that must have a wonderful effect 
upon any fou, emanations; and if you carry up the shafts and 
discharge the atmosphere of the sewers, if you could do it at an 
altitude of 250ft., it would be diffused and no harm could take 
place; but to send the stink up just close to P ag sleeping apart- 
ments, I think cannot improve the health of the inhabitants, but 
certainly might ventilate the whole of the sewers of a district 
rain-water pipes, instead of by the present system of discharg- 
ing it at the street level.” 
In the course of my examination before the committee, the 
following questions were put to me:— 
“* 2835. Do you think, Fefore you calculate the expense or the 
efficacy of burning, you aut the whole length and breadth of 
our sewers, and ail the. ramifications ?—No, I do not think that. 
T think I can forma very good general opinion, from what we 
know of the ventilation of mines, a3 to what the cost and the 
effect: of such 2 


upon sewers. I directed a 
deal of attention to 


that subject some years ago, for the 
of Sewers, and the result of a very 


long in tion was that the system of ventilation by furnaces, 
as & rule, was altogether impracticable, and if it were 
practicable its cost would he so. great that it could not be gene- 


rally used. “ es 

2836. Why was it considered impracticable?—Because it is 
impossible: so to an the. sewers themselves, as channels in 
mines are at ed with a view to ventilation, it being impossible 
soto.trap.the inlets to the sewers as to admit of a flow of sewage 
into them, and at the same time to prevent the escape of air from 
the nearest inlets to the furnaces. A furnace ventilating any 
large district would require to produce a very large volume of air, 
and to keep up a velocity sufficient to ventilate all the branch 
scwers, and the drag would consequently be so great through the 
main that it would force open any house drain traps or water 
traps we could form before it would influence the remote branches; 
but putting those difficulties out of the question, which appeared 
to us insu we found that the consumption of coal to 
extract the required quantity of air, supposing that the sewers 
could be laid out like the channels of mines, would be something 
enormous.” 

After having stated, in answer to a question, that I found that 
the furnace of the clock-tower of the Houses of Parliament was 
supposed to have been connected with the adjoining district, to 
the extent of aboht)a quarter of a square mile, and with about 
six miles and a half of sewers in length, when added together, but 
that the ventilation had, in reality, been intercepted by a flap, so 
that the benefit supposed to be derived therefrom was purely 
imaginary, I was asked— “ 

**You came to the conclusion that the effect was nothing in that 
quarter ?—Nothing whatever; and having come to that} conclu- 
sion. the next thing I directed my attention to was, supposing the 
whole of the air extracted by that furnace was produced from 
the sewers, and supposing that all the intermediate channels 
could be stopped, and that it could be directed from the most re- 
mote ends of each of the sewers, and distributed over those sewers 
with the most perfest theoretic accuracy, so ss to have a uniform 
current passing throughout each of the sewers towards that chim- 
ney, still the effect upon those sewers would be nothing, and the 
way in which I prove my statements is this: the total area of the 
six and a-half miles of sewers now connected with the furnace is 
713ft.; the total area of the channel through which the air has to 
be brought from them is 8ft.; that is about the 90th part of 713; 
the air was passing at the rate of 542ft. 4 minute through the 8ft. 
area, Therefore, if I could divide that over the whole district, 
the velocity in those sewers would be 6ft. per minute, or 
1-15th of a mile perhour. But we have shown already that there 
exist in the sewers, from other causes, velocities amounting to 
100ft. per minute upwards, and 6ft. per minute is, practically 
speaking stagnation, and not ventilation,” 

**3312. [Mr. Stephenson]. Did you take the velocities inversely 
to the areas ?—Yes.” 

** 3313. You are aware that that is not practically true; the 
friction in the small passages would be much greater in propor- 
tion ?—Undoubtedly; but I have cast that overboard, although it 
is in favour of my argument; in fact, the statement is so glaring, 
as hardly to require to go into any refi ts. Supposing you 
could obtain theoretic perfection, and all the air produced by 
this furnace was pao through this district, you would only 
then get up a velocity of 1-15th of a mile per hour, which is 
no ventilation whatever, but I have gone further with the in- 
quiry. Whilst we were making our observations on Tuesday, 
the furnace being kept up was consuming at the rate of 
eight chaldrons of coke per day, but I will assume that the 
defective arrangements, that is, the chimney being stopped 
up, the circuitous connections, and so forth, necessitated a very 
much larger consumption of fuel to produce the same effect than 
could be produced, with better arrangements, with a less quan- 
tity. I will assume that four chaldrons of coke per day, or half 
the quantity actually used, would produce that current of air, 
and that when produced it would effectually ventilate the six and 
a-half miles of sewers, which I think I have shown to be impos- 
sible; but supposing it were possible, then I tind that for 1,500 
miles of sewers 230 such furnaces would be required; and the cost 
of the coke at each of these furnaces would be £876 per annum, 
at four chaldrons per day.” 

‘3314. For each furnace ?—Yes; giving a total for the whole 
ventilation of the metropolitan sewers of £201,480 per annum 
upon the consumption of coke, without any labour or incidental 
expenses. The prime cost of those 230 chimneys, and furnaces, 
and establishments, I have put down at £2,000 apiece; that would 
give £460,000, or half a million of money.” 

“* 3315. [Sir John Y. Buller.] You said irrespective of labour ? 
—Yes. I have only to add, that my inquiry on this occasion has 
led me to the same result to which I have been led by extensive 
inquiries on many previous occasions, namely, that the sewers of 
London can never be effectually ventilated by furnaces constructed 
for that purpose; and I am only sorry that Mr. Gurney was not 
with us to see these experiments tried. It would have been more 
satisfactory if his engag ts bled him to be present.” 

Mr. Haywood and Mr. Hawkesley also took part in the experi- 
ments, spoke to their fairness, and confirmed the views above 
expressed; and the committee, after careful consideration, gave 
their report. (To be continued.) 














LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





FERRY OVER THE RIVER MOLYNEUX, 

S1r,—I think it desirable to state, in reply to Mr. Swyer’s note 
in your last impression, that my letter was not written with any 
intention to deprecate the character of the contrivance adopted by 
him in the case mentioned, but merely to make known, as nearly 
as I could recollect, the general characteristics of a con- 
trivance adopted elsewhere for similar objects, and also to show 
that engineers in some of the old countries have been engaged upon 
the solution of the problem solved by him in New Zealand. 

As to the data which I gave about the width and velocity of the 
Rhine, I think they were sufficiently near the truth to show that 
a rope in this case would in all probability have failed. 

It seems superfluous to add that what may suit the Rhine might 
not necessarily suit the Molyneux. J. J. Brrckew. 

London, December 24th, 1866. 





MESSRS, HOWARD'S STEAM PLOUGH. 
Srr,—In report on the agricultural machinery and imple- 
ments exhibited. at the late Smithfield Cattle Show it is stated 
**that all the nine” of our patent transverse boiler steam plongh- 





ing engines ‘‘ have been sent to Hertford and Shropshire.” They 
have been sent to Hereford and the adjoining county of Shrop- 
shire, but these are not the only engines of the kind we have turned 
out. Others are working successfully in several other counties, as 
well as in Egypt and New Zealand. We are also constructing 
several for France and other parts. 
JAMES AND FREDERICK Howarp. 
Britannia Iron Works, Dec. 22nd, 1866. 





In th PROPULSION BY THE JET. 

Smr,—In the Ruthven propeller, with jets ee into the 
air, it is obvious that ec cnly point faut on whic the engine 
can exert its force to cause the propulsion of the vessel is the 
inertia of the water in the spouts supposed to be isolated from 
anything outside the ship, and also to be free of the ship itself, 
excepting as regards the slight connexion resulting from the adhe- 
sion of the water tothe inside of the spouts. From this con- 
sidération, we arrive at the conclusion that, as far as regards the 
actual useful thrust effected by the engine power, it does not 
matter what becomes of the discharged water after it has left the 
nozzles. Hence, again, would result the apparently paradoxical 
deduction that the propulsion would be effected all the same if the 
nozzles discharged inside the vessel, the same mass of water cir- 
culating continually in the hold of the vessel, which would thus 
be propelled by a system of machinery strictly self-contained in 
the ptation of the term. In the Waterwitch the 
sternward velocity of the jets was 30 feet per second, while the 
onward velocity, or speed, of the ship was 15 feet per second. 
With these conditions, the jet water would be discharged into the 
hold with a relative sternward velocity of 15 feet per second, 
which by so much would retard the vessel’s progress ; but on the 
other hand, the pump would be taking in its supply of water from 
a mass of the liquid moving with the same onward velocity as 
itself, instead of having to pick it up from a state of rest in the 
sea outside, and start it into onward horizontal motion at the rate 
of 15 feet per second (the vessel’s speed) before throwing it into 
circulation ; and this gain would appear to be just equal to the 
loss resulting from discharging the jets into the hold. Thus, if 
these two circumstances mutually neutralize cach other, it would 
appear that the useful result of the engine-power in propelling 
tue ship might be the same whether the nozzles discharged within 
the vessel or into the sea outside. 

It might be interesting to inquire whether the water discharging 
from the jets inboard might be brought into the suction-pipe of 
the pump with some of its momentum, tending to carry it in the 
direction of the circulating current, thus, perhaps, economising a 
fraction of the large proportion of power at present lost in the jet 
propeller. By the way, I would remark that the idea suggested 
by your ingenious correspondent, ‘* D, J. C.” (ENGINEER, 7th Dec.), 
ot availing himself of the concentrated pressure of the vena contra :.u 
of un issuing stream of liquid to make it force its way into a vesse 
containing « higher head of liquid, would not be possible in the way 
imagined, as under the circumstances the vena contracta would 
cease to exist ; for the purpose suggested it could be conceived of 
only in the case of intermittent action like that of the hydraulic 
ram. 

I remarked in a former letter that by opposing to the issuing 
jet a solid ‘diaphragm on an external independent support a 
marked inetease of useful effect’ was obtaine!. A pendulum 
hanging free in a ship moving smoothly onwards may be supposed 
to vibrate independently of the vessel’s motion, the point of 
suspension being nevertheless carried aiong by the ship. A heavy 
weight, suspended freely by a rope or chain, might, by a very 
slight force applied laterally, be caused to describe a long ellipse 
horizontally during its oscillations, so that shortly after commenc- 
ing its outward course it would come into the axial line of the jet 
and continue nearly in this line to « distance where its reaction 
on the jet would be much ‘diminished, and it would return to its 
original position by tracing the other side of the ellipse, which 
would be clear of the jet. The face.of this weight opposite to the 
jet would represent the fixed diaphragm, as far as the inertia of 
the slowly moving mass would render it comparatively stationary, 
to, the more rapid motion of the issuing stream of the jet ; and to 
this extent the same principle by which the vessel is propelled, 
namely, the resistance offered to the engine power by a heavy 
mass comparatively free uf the vessel and of anything outside, 
might be partially available in the mass of the pendulum 
vibrating by its own gravity, either with external or inboard ejec- 
tion. 

It will of course be perceived that these speculations are merely 
suggestive; but as the subject is comparatively novel and seems to 
otter some curious points of research, any hints tending to develop 
clear ideas on the el tary principles concerned may not be 
without interest. 

One of your correspondents complains that no simple explana- 
tion has been given of the great loss of power observed in the 
performance ot the Waterwitch. At a rough estimate we may 
take the useful power of the engines at about four-fifths of the 
indicated power. This is a loss of one out of five to begin with. 
Of the remaining four, representing ureful engine power, at least 
one must be deducted for loss in the pump, allowing it to be of the 
very best construction hitherto known; thus three would remain 
as disposable power from the jets. Then considering that a 
Barker's mill, which is quite analogous to the jet propeller in the 
principle of its action, is supposed by the best authorities to give 
a useful result not much beyond a third of the hydraulic power 
which drives it, we perceive that, of the above available power 











represented by three, little more than one would remain for the | 
Consequently, out of five parts | 


actual propulsion of the vessel. 
representing indicated engine power, there would remain only 
about one part representing the actual useful power employed in 
propelling the vessel, or about 20 per cent. This is well explained 
in your editorial article on this subject in Tue Enoineer of 
2nd November, and in the letters of some of your mathematical 
correspondents; and the foregoing rough estimate is given merely for 
the satisfaction of readers who may feel some interest in the subject 
without caring to refer to figures or symbols. 


Palermo, 17th December, 1866. J. Grn. 





SKELETON STRUCTURES, 

S1r, —In your valuable journal of the 7th instant I find a review 
of a book published by me on skeleton structures,‘and it is my 
desire to say a few words in answer to the remarks contained in 
it, which you will greatly oblige ine by inserting. 

The first assertion is, that the advantages claimed for the 
skeleton structures belongs to all openwork girders, and that the 
connection by means of bolts ought to be avoided in all bridge- 
building, but both are put down as known facts, without being 
proved, and merely referred to as having been explained in some 
former treatise. 1n my opinion the only disadvantage peculiar to 
bolts is that they are lixble to wear, and this subject I have treated 
in detail in the k in question, and have shown how this wear 
might be avoided, by not allowing the strain between bolt and 
hole to exceed the limit of elasticity. With reference to the first 
point, all advantages claimed for the skeleton structures are based 
on the fact that no bending takes place in any part of the con- 
struction, while every bar is called bent when the tension or com- 
pression strains are not equally divided over the whole of its sec- 
tion, but when the strains are stronger on one side and diminish 
proportionally to the other side. Now, while these advantages 
may justly be claimed for skeleton structures, in lattice girders 
they do not exist at all, and in other openwork girders they exist 
only as long as the following conditions are complied with, that is 
as long as the resulting strain of the forces acting on a section 
falls vertically to the section in its centre of gravity. There will 
be few bridges in which these conditions are so completely com- 
plied with as in the skeleton structures. In constructions known 
to me, which we have to consider here, such is not the case. To 
give more details on this subject would require greater space than 





may be allowed to me, but if circumstances permit, I shall return 
at a future time to the subject, particulaly to point out some 
practical advantages, leading also to a saving of material. A com- 
= saving of material is always only possible where theory has 

n thoroughly applied, for the material a will only be 
all put to use when the distribution of all the forces is clearly 
understood. This was my main object in my theoretical treatise 
on bridges. The book being nothing but theory, the soundness of 
— has been doubted, I may be permitted to say a little on this 
subject. 

The reproach made to the theory is that the determination of 
forces is based on the small alteration of shape that takes place in 
loading the girder, and still all the most exact trials on elastic 
bodies--for instance, the formulx for bending, which have been 
thoroughly corroborated by experience, are on the same 
foundation. The — case of these alterations is in the 
change of length in a loaded rod, and the law appearing here, sic 
tensio ut vis, has been tested by so many trials that it can be bardly 
called hypothetical. The correctness of this law is the only 
hypothesis in the theory used by me, all the rest follows from it 
with mathematical strictness, and is correct exactly in the same 
degree as the law is correct. I -agree-with the assertion in the 
review that the deflection of a girder cannot be accurately 
calculated, and that the testing afterwards will always give a 
different result, but if it is meant to imply that the strains deter- 
mined by the theory are just as wrong, I am obliged to call this an 
error, and a few considerations will suffice to prove it. 

In the deflection of every girder a distinction is always made in 
the deflection remaining after the first strong loading of the 
girder froin that caused from any occasional load, which disappears 
with it. It is this constant deflection which depends, next to the 
construction, on the workmanship, and can, therefore, be taken as 
a standard for the same. The other deflection, on the other hand, 
follows according to experience all the laws arising out of the one 
used by me, it increases in proportion to the loading: to this de- 
flection only applies the calculation made by me, and only for it 
must and can this claim exactness. Besides, the calculation of 
the deflection is only a special application of the theory, which is 
only concerned in the alteration of form, but not specially in the 
deflection; and it was, therefore, not necessary for the setting up 
and application of- the theory to study the observations made by 
testing the deflections of existing bridges, although it is necessary, 
on the other hand, that the conformity of the calculated and the 
practically observed deflections are a criterion for the correctners 
of the theory. In evidence of the cprrectness of the theory, the 
circumstance, that a train running at full speed will cause, 
theoretically, double the deflection that a slowly moving one of 
the same weight would cause, might ‘be decisive, and the observa- 
tions of Mr. Barlow have corroborated this. Should there, there- 
fore, be differences between the calculations and observations, 
there will be the result of the faulty condition of the iron or 
material, as hard bars will expand less, and unsound bars more, 
than allowed in theory, Were all the bars tested as regards tlteir 
expansions before being used, even thut difference would fall 
away, or remain within‘such bounds as were observed in the selec- 
tion of the bars. But even supposing that such irregularities in 
the expansion of the separate bars had not been perverted by a 
selection, that is to say, that the modulus of elasticity has a diffe- 
rent vulue for the different bars, still the theory would not be 
wanting in correctness. In my treatise on suspension bridges 
only the horizontal forces acting on the four points of suspension 
were determined according to the theory in question, then the 
strains in the separate bars can be found in a.sinple manner, with 
out making any further use of the theory of elasticity. Nobody 
will maintain that the horizontal forces alter accurding as some of 
the bars expand a little, more or less, than allowed by theory, 
after having gone through the calculation with attention, and 
knowing the ditference between finite and very small quantities of 
different degrees; particularly as with the present superior manu- 
facture gf iron, such irtegularities will be found of but very little 
moment. 

This is closely connected with another point in reference to the 
exact length of the bars, and my assertions that every superfluous 
bar causes a damaging strain, if it is not of the exact length it 
ought to be, and that in the shape used in skeleton structures 
such irregularities of the bars cannot cause a change of strain. 
These irregularities in question are always very insignificant com- 
pared with the length of the bars, and cause, therefore, a very 
slight alteration in the angles between the bars; hence the strains 
in these can only be altered in a very slight degree, of no con- 
sideration, and not, as maintained in the review, to a great extent. 
But as soon as an inexact bar is lengthened or shortened on 
account of the otherwise stipulated rigidity of construction—for 
as much as the bar is too short or too long, considerable strains in 
this and in those next to it will be caused—because the very small 
irregularities in this case will have to be multiplied by the very 
great modulus of elasticity. Although I calculate the strains in 
the last instance, caused in a rectangular figure, when one diagonal 
is one-sixteenth of an inch too long, I am far from thinking that 
such faults exist in the workmanship of all constructions; but it 
is much to be doubted that the lengths are carried out exactly to 
the one hundredth part of an inch, at least such exactness could 
only be expected in very exceptional cases. The observation on 
the necessity of one diagonal being more incorrect than the other 
shows that the place referred to was not read with due attention. 
I do not think it so unnecessary to find out the amount of the 
strain as seems to be the opinion of the writer of the review. 

December 19th, 1866. OLAUS HENRICI. 





RECESSED BATTERIES FOR SHIPS OF WAR. 

Srr,—Although I am much gratified to read that the principle 
of recessed guns and double screws answers to the entire satis- 
faction of the constructors of the ship Bolivar, of which an 
account appeared in your last Friday’s publication, I venture 
most respectfully to state that the same plans and the identical 
principles of double screws and recessed guns in iron-built ships 
were exhibited by me in 1862, at the Royal United Service Insti- 
tution, and that Captain Symonds was present at my lecture, and 
criticised my drawings, &c., in a friendly professional manner. I 
had previously had the honour to have an interview with Lord 
Palmerston, and to show him my drawings, plans, &c. He, as a 

ivate gentlenian, advised me to have them shown to the Duke of 

merset, and his Grace saw them, with his private secretary. 

I told Captain Symonds at my lecture that many years ago 
I had advocated the double screws and independent engines in the 
Morning Herald, and that I never had any intention of patenting 
any of the plans before him. I simply wished the honour of 
priority duly recognised. 

Of course I have no wish to undervalue the superior merit in- 
volved in the actual realisation of my designs by the production 
of a relatively perfect ship by the shipbuilders, but I hardly think 
it fair to myself that anyone should have it publicly stated that it 
was his system, when previously another had in public demon- 
strated the same ideas. 

In conclusion I may refer to another illustrated modification of 
recessed guns in broadside battery, which may be seen in THE 
ENGINEER of September Ist, 1865, of my invention, and records 
the fact that the Admiralty retain my plans of the same as official 
documents. 

Seymour-street, N.W., Dec. 22nd, 1866. 

* If we sappose one end of such a suspension bridge to be unfastened to the 
pier so that the girder rests freely upon it, the points of suspension, when the 
bridge i, loaded, wvuld get displaced a little ; the horizontal forces then applied 
to bring these points back to their right positions cause the whole girder to 
expand. It is clear that the amount of these forces is not altered to any great 
extent, although some of the single bars of the girder might expand too mach 
or too little, and the right value of these horizontal forces will, therefore, be 
found, if we use iu the calculation the average amount of the modulus of 
elasticity. 


ARTHUR GEARING. 
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HORIZONTAL EIGHTY-HORSE POWER COMPOUND ENGINES. 


(For description see page 508.) 
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RADIAL DRILLING MACHINE By J.WHITWORTH. 


MANCHESTER. 
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APPARATUS For BORING 
LOCOMOTIVE CYLINDERS 
IN THEIR PLACES. 


BY MESS®®’ SHARP, STEWART & C? 
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TO OUR READERS. 

Just one year ago the proprietors of Taz Encinzrr addressed 
themselves to its readers on the “ past, present, and future” 
position of their journal. In speaking of the past, they glanced 
at its history during the ten years which had elapsed since it 
was established. In referring to the then present they told some- 
thing of the position to which it had attained and of the influ- 
ence which it possessed. In speaking of the future they pro- 
mised, as far as in them lay, to remedy defects and to introduce 
substantial improvements. The future of 1865 is the past of 
1866, and the proprietors of Tur ENcrxrerR come forward once 
more to recount the progress they have made, to promise for 
the future, and to speak of the existing position of their journal. 

When Tur Excrnegr was established, eleven years ago, there 
was really no journal in existence competent to represent the 
profession. In saying this the proprietors of THe ENGINEER 
have no wish to underrate the great merits of many scientific 
periodicals, several of which still hold an honourable existence, 
while of others we have but the memory left to us. These pub- 
lications, however, did not pretend to, and could not, satisfy the 
wants of the great body of the profession. They were either 
published at monthly intervals, so that they could not possibly 
contain news specially so-called, or they had each a particular 
speciality. None of them possessed that cosmopolitan character 
or general interest, necessary in any paper claiming to be con- 
sidered the recognised organ of a great professional body. 

Tue Enoixeer was called into existence, and was in itself 
perfectly unique. It clashed with the interests of no other 
journal, inasmuch as its aim and interest were different from 
those of its contemporaries. But the very fact that Tur 
ENGINEER was a new thing increased the difficulties which lay 
in the way of its success, Its object was scarcely comprehended 
by the public ; and as the proprietors had nothing in the shape of 
precedent to guide them, their undertaking was, to a certain 
extent, imperfect in its character. Steady perseverance, and 
an honest determination to render THE ENGINEER a paper 
of unrivalled excellence triumphed, however, and Tue ENGINEER 
has now reached the highest position, as represented by circulation 
and influence, held by any scientific periodical published in Great 
Britain, or indeed, the world. This position it is the determina- 
tion of the proprietors that it shall maintain, and they wish to 
call attention to the steps which they have taken, not only to 
secure this object, but to impart to their journal still greater 
merit; andin doing this they will confine themselves solely to 
the history of the past twelve months. This history will show 
how far they have kept the promises made last year. 

In the first place Tae Enoivrer has been increased 
in size. This step was in some measure rendered necessary 
by the rapidly increasing demands of advertisers for more 
space, and partly in deference to the wishes of a few who 
considered t too much room was devoted to the patent lists, 
highly prized by a great body of subscribers, to the exclusion of 
matter more specially interesting. Four pages were therefore 
added to THe Enotxrer, which then contained more than double 
the quantity of original matter to be found in any other weekly 
scientific journal. Purchasers were thus supplied, not only with 
the patent lists, but with more attractive reading. Even this 
augmentation did not satisfy the proprietors, who found that the 
number and importance of the subjects coming within the scope 
of Tue ENGINEER were so great, that to do them justice still 
more space must be placed at the disposal of the editor and his 
staff. As a result, supplements of eight pages have been re- 
peatedly issued, thus virtually doubling the size of the paper, 
the price, however, remaining unaltered. 

It had been perceived for some time that examples of actually 
executed machinery must possess greaterinterest than illustrations 
of patented inventions, which, however ingenious, had not under- 
gone a practicaltest. These latter subjects were therefore, without 
being actually excluded from the columns of THE ENGINEER, still 
made to give place to illustrations of a totally different character. 
This difference will be best understood by comparing the volume 
completed by this number, or its immediate predecessor, with any 
other of the previous twenty volumes. It will be quickly 
perceived that the first firms in the country, and the most valu- 
able examples of machinery which Britain can produce, have 
been adequately represented. But this is not all. Until last 
year the works of the civil engineer remained almost unnoticed 
in the pages of Tuk Enorneer. This defect has been remedied, 
and the last volumes contain illustrated descriptions of many of 
the most important works ever carried out. As examples, we 
may cite the Great Runcorn bridge, designed by Mr. Baker, of 
the London and North-Western; the Mugi Viaduct of the San 
Paulo Railway, by Mr. Brunlees; the Place de l'Europe railway 
bridge by M. Clare; the Metropolitan District Railway by Mr. 
Fowler; the Thames Embankment by Mr. Bazalgette; and a host 
of bridges, docks, ferries, &c., of hardly minor importance, many 
of them, as, for example, the bridge over the Ganga, on the 
Ceylon Railway, presenting great peculiarities in the mode of con- 
struction adopted. Subjects such as these will in future receive 
still more attention in the pages of Tae ENGINeEr. 

Certain special subjects have been treated, too, in a way which 
had never before been attempted in any weekly periodical. 
Among others attention may be called to the papers on mining 
machinery, which represent the very best modern practice, and 
include, in combination with four papers on the London water- 
works, such a series of illustrations of every form of the pumping 
engine as has never before been published ; while the mode of 
construction of the Paris Exhibition, properly illustrated, has 
appeared only in Tue ENGINEER. 

As regards the important subjects of ordnance and armour-clad 
ships the special sources of information exclusively open to THE 
ENaINEER have enabled the proprietors to supply not only the very 
latest intelligence on such subjects, but articles which though often 
prophetical in character have been fully confirmed by the course 
of events; while the opinions expressed in THE ENGINEER on 
these subjects, inasmuch as they are based on accurate informa- 
tion, have invariably proved so sound that THe ENGINEER is 

i as ranking with the highest authorities on such 
matters. As examples of what has been done, attention may be 
directed to Captain Noble’s magnificent paper on gunnery, pro- 
bably the most valuable treatise ou the subject ever penned, 
and published only in Toe Enorxeer. In its pages too, and in 
them alone, have been illustrated the various forms of gun carriages 
for heavy ordnance, proposed by different inventors and practically 
tested on board the Bellerophon and Minotaur; and in THE 
ENGINEER—and again in THe ENGINEER only — will be found 
accurate particulars of the changes in the system of manufac- 
turing ordnance at Woolwich, only introduced during the last 
year, which are now enabling us to supply our fleets with guns of 
greater power than any others in the world. 

As to the merits of the other articles contained in Tae En- 
GINEER the proprietors prefer that the public should be the 
judge. They have spared no trouble to render their editorial 





staff the best possible ; and a reference to the past volume will 
show that such eminent names as those of Rankine, Tyndall, 
Mallet, and Smiles are no strangers to its pages. Indeed, a list 
of the names of those who have either contributed papers or draw- 
ings to THe Encrvger would prove even more remarkable for 
the importance of the names it would contain than for its length, 
great as that would be. 

It remains to add but a word as to the commercial character 
of the paper. The proprietors of Tur ENGINrER are aware that 
a journal which is found in every engineering establishment in 
the kingdom and in every civilised country on the globe would 
be incomplete if it did not supply the fullest and most reliable 
information as to the state of trade and the current prices 
throughout the manufacturing districts of Great Britain. In 
order to meet this want correspondents forward each week, 
from Wolverhampton, Glasgow, South Wales, Yorkshire, and 
other districts, letters containing the fullest and latest informa- 
tion on such subjects. 

Tue ENGINgER thus addresses itself equally to the commercial 
man and the theoretical and practical engineer; nor are subjects of 
general scientific interest excluded from its pages ; on the contrary, 
telegraphy, chemistry, meteorology, &c. Xc., all find a place in 
its columns. THE Encrverr is thus adapted not only to the 
wants of the members of the profession strictly so-called, but 
to those of the man of general science. 

Such alterations and improvements as we have thus imperfectly 
sketched have not been effected without a considerable outlay. 
The proprietors, when — upon them, trusted that the 
appreciation of the public would preclude the chance of pecuniary 
loss. This anticipation has been fulfilled to the letter. The 
circulation of Tae Enciveer has increased enormously, and is 
rapidly augmenting. With such a result for their past labours, 
agd with a certainty that they have adopted the right course, 
the proprietors need hardly add that if Tue Encryeer, during 
1867, should not prove even superior to that of 1866, the result 
will not be due to neglect or misplaced economy on their part. 
As well in the number and importance of the subjects treated 
asin the manner of treatment, such arrangements have been 
made for the ensuing year as will render THe ENGINEER for '67 
still more valuable and interesting than any of its predecessors. 





PUBLISHER'S NOTICE. 
With this number of Tue ENGINEER is issued as a supple- 
ment a double-page lithograph of Messrs. Sharp, Stewart, 
and Co.’s apparatus for cylinder boring, and Mr. Whit- 
worth’s radial drilling machine. This lithograph will 
Sorm, if desired, a Frontispiece for the volume completed 
by the present number, in which case it should be folded 
ever and bound in by the right-hand edge. Each number 
of Tue Enoisesn, as issued by the publisher, will contain 
the supplement, and subscribers sh are requested to 
notify the fact at this office should they not receive it. 





TO CORRESPONDENTS. 


TO CORRESPONDENTS.— We have a number of inquiries in hand, answers to 
most of which will appear in our next. 

MR. DUMNING'S letter will appear next week. 

MR. LEITCH’S note has been forwarded to** C. G. P.” 

R. W. and A WELLWISHER, — The sulyect shall not be lost sight of. 

E. V. B.— We will take an early opportunity to accede to your request. 

ERRATA.—One or two errors have crept into the description of Mr. Rumble's 
engine, which appeared in our pages last week. In page 485, second column, 
second line from top, for “ a hoop seven sixteenths of an inch thick,” read* nine- 
stxteenths.” The dome is to be of nine-sixrteenths plates, and not of seren- 
sirteenths, as stated. In the description of the outside cranks, for * solid 
cottars 44in. diameter,” read * solid collars.” The camber of the inner springs 
will be 4jin., not 3in. The thickness of the bottom plates of the tank will be 
Rin., not fin. In the last paragraph of the article, Mr. Reed on Armour- 
plated Ships,” a rather important misprint occurs. For, Jt cannot fail to 
strike the shallowest observer that nearly every argument advanced by Mr Reed 
at Plymouth, and applicable to the conversion scheme, bears with equal force 
agamst the present system in general,” read, “ against the turret system in 
general,” 
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Ir is by no means easy to place before our readers any 
record of the scientific progress of the past year, which 
shall contain much with which we have notalready made them 
acquainted. When we addressed them in the last week of 
1865, we found it difficult if not impossible to avoid giving 
the future a more prominent place than the past, so many 
were the promising schemes depending on the labours of 
members of the profession for their accomplishment which 
claimed our attention. We have no such difficulty to con- 
tend with now; eighteen hundred and sixty-six will long 
be remembered as the death year of a host of enterprises. 
It has been marked and scarred by a season of unexampled 
commercial embarrassment, bringing about an almost total 
absence of confidence in any project which could require 
the aid of either the civil or mechanical engineer. The 
private bills before Parliament are extremely few, and 
although the construction of new railways and harbours, 
new docks and bridges, new embankments and canals, is 
— of, still such works are only mentioned as things of 
the future which may perhaps be called into existence, 
rather than as works for almost immediate execution. 
The veil of futurity is thicker, darker, and heavier to 
the engineer than it has been for many years past. 
It can neither be pierced by the sharpest sight nor raised 
by the strongest hand, and we are thus compelled to give all 
our attention to the past and the present, with nothing 
left for the time which is to come but hope. But with 
that which has been done during the past year our readers 
must, as we have just said, be more or less familiar. Its 
history can be but a repetition in abstract of that which has 
already appeared in our paper in extenso. Had we been 
less careful in collecting facts, in explaining theories, in 
illustrating works executed, in calling attention to new in- 
ventions, in criticising novel opinions, in watching from 

















day to day and recording from week to week the progress 
not alone of the engineer's art, but of all the sciences 
which cling round and strengthen or adorn that art, we 
might at the end of each year be able to place before our 
readers a far more attractive picture than, as matters stand, 
we can even attempt to paint. We scarcely think that 
our readers would be better pleased with us did we even 
keep back to our last number for December facts with 
which they should have been made acquainted in its 
first week; and we fancy that they will perceive that the 
very improvements which have been effected in this journal 
have raised up difficulties in the way of producing an 
attractive resumé of the progress of science during the year 
which had no existence in bygone days. What can we say 
now that we have not said before? Chapter and line will 
probably be brought up against us in proof that every 
statement made in the following article has been made 
before, that we are merely plagiarising from our own 
columns. We cannot pretend to deny such a statement; 
on the contrary, we feel some little pride in the fact that 
we have so thoroughly ransacked the field of science that 
we have left nothing of the past to say which we have not 
said before. Yet with all this it may not prove uninterest- 
ing to recall certain events, to recount once mure a few 
triumphs, to draw a few deductions once again from facts 
from which the first gloss of novelty has hardly worn off. 
Nay, it may even be possible to seek out and place before 
our readers one or two of the very latest and freshest, albeit 
less important, evidences of scientific progress, which will, 
as far as they go, do something to elevate our name above 
the level of a monotonous history. 

It would be wrong to assume that scarcity of capital or 
want of commercial confidence has completely pen se the 
progress of engineering science. The year which is in its 
last throes has been marked by more than one impor- 
tant discovery —by more than one engineering triumph. 
Genius and talent rise superior to harmful influences, and 
where shall we seek for both if not in the ranks of the 
profession which we represent? In dearth of active em- 
ployment men of science work out great problems ; think 
out great thoughts to a happy end. Their very leisure 
bears fruit. So it has always been, so it will always be. 
The march of scientific inquiry knows no stopping place, 
takes no account of broken banks or depressed stocks. 
And engineers—although they cannot, as a body, look back 
on 1865 as a year bearing a great pecuniary harvest—=still 
can look back and feel that they have kept the character of 
the profession unsullied in a time of great temptation and 
enormous risk. Our honour as a body is still untarnished, 
and we may rest assured that the time is not distant when 
men will once more place at the disposal of members of 
the profession unlimited sums, to be expended on works 
which should prove remunerative. If they do not, the 
fact will be due to influences which have nothing in 
common either with the engineer or with science. 

In no department of constructive art has the influence 
of the engineer done more for the maintenance of the 
honour and warlike prestige of England at home and 
abroad during the past year than in the production of her 
armaments. Within the last twelve months most important 
advances have been made in our knowledge of all that re- 
lates to the production of guas and armour plates, ships 
and projectiles, which are, in a sense, without a parallel. 
So remarkable, indeed, is the progress which we have made 
in this direction that we must be excused for giving for 
the moment to the military engineer precedence over his 
brethren. All those questions regarding the relative 
merits of our guns and those of other nations may be 
regarded as definitively set at rest in our favour for the 
present. Our 7in. and Qin. guns, firing hard-pointed 
cast-iron projectiles, have pierced in succession every 
target against which they have been brought to bear; and 
it is almost, if not perfectly, certain that the larger of the 
two weapons, firing hardened projectiles at short range 
with full charges, would pierce without difficulty the 12in. 
and 15in. laminated armour in which our American friends 
put their trust. Both 7in. and 9in. guns are now produced 
under Mr. Fraser’s system at Woolwich Arsenal with the 
utmost certainty, and at a reduction in price as compared 
with the sums expended previously in the manufacture of 
coiled guns on the Armstrong system, representing about 
£150,000 per annum. And better still, these guns are so 
reliable than one that fired a thousand rounds with full ser- 
vice charges still remains serviceable, while others have en- 
dured nearly 400 rounds with heavier charges than are ever 
likely to be tried in actual service. One prominent advan- 
tage of the Fraser gun is that so far its failure is never 
sudden. Its destruction is a work of time, and accordingly 
it can always be put out of use before the work of deteriora- 
tion has progressed so far as to render the weapon dan- 
gerous to a ship over-working it. Colonel Campbell more- 
over is not content with the progress already made, and the 
construction of several 600 lb. guns ou Mr. Fraser’s system 
has been commenced. The magnitude of the operations 
involved may be imagined when we state that the great 
double coil for the first of these guns weighs twenty tons, 
one of the bars from which the coil is made measuring, 
when welded up for the heating furnace, 273 ft. in lengt 
and about 4in. by 5in. in section, Considerable difficulties 
were encountered in the first attempt to work this monster 
coil under the sixteen-ton steam hammer. The heat was 
so intense that the crane men were driven from their posts. 
Steam power is therefore now being — to work the 
heavy steam hammer crane. Indeed, when it is borne in 
mind that the tongs alone used in shifting the 20-ton coil, 
weighs six tons, it will be seen that the work to be done 
had become too much for manual labour. The soil on 
which the Arsenal buildings stand is a wretched swamp, 
on which it is exceedingly difficult to get a good founda- 
tion. The 16-ton hammer is about to = taken down, in 
order that its foundation may be re-made; in future it will 
repose on immense cast iron girders, which have been made 
in the Arsenal, each weighing thirty tons. Mr. Fraser has 
also now under trial a novel furnace bottom which may 

ssibly be used with great advantage in all cases where 
arge masses of iron require to be heated to a welding 
temperature, It consists simply in placing some iron in 
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the furnace and raising the whole to an intense heat. The 
wrought iron partially fuses and unitivg with the bricks 
forms a bath per‘ectly level on the upper surface. The 
fires are then drawn, and the whole sutfered to cool down 
and become hard. An admirable bottom results, which 
never subsequently fuses to a greater depth than an inch 
or so. <A large Siemen’s furnace is also being erected for 
general heating purposes, by which it is anticipated that 
a considerable saving in fuel will be etfected—a matter 
of some importance, as the present consumption of coal at 
the Arsenal is about 800 tons per week. All the vertical 
boilers previously used to make steam for the hammers, 
&e., raised by the waste gases from the heating furnaces, 
have been taken down as being a source of constant danger 
and trouble, owing to the excessive heat to which they 
were exposed. Nor has the development of the resources 
of the royal gun factory been confined to the forges. Four 
enormous lathes have been constructed in the Arsenal, for 
turning the 20-ton guns; they are splendid machine tools, 
reflecting great credit on both the maker and the designer. 
Sir W. Armstrong is putting down a 30-ton hydraulic 
crane, to be worked on a totally new principle, we believe; 
and Messrs. Smith, Beacock, and Tannet are erecting 
another colossal drilling machine, similar in every respect 
to that recently illustrated in our pages. The Woolwich 
gun factories are even now unrivalled in the possession 
of plant and facilities for the production of heavy ord- 
nance; and, under the able direction of Colonel Campbell 
and Mr. Fraser, we may rest assured that no other nation 
is likely to distance us. 

In the matter of armour-plated ships we have nothing 
to record which can be new to the readers of THe En- 
GINEER. The remarkable voyage of the Miantonomoh to 
this country has done much to remove many impressions, 


apparently erroneous, which previously existed regarding | 


the efliciency of the U.S. monitors. Our recent experi- 


ences, too, with hard projectiles have gone far to weaken | 


all the arguments which have been previously urged in 
favour of broadside ships. It now appears, indeed, that 
armour some 10in, or 12in. thick is necessary to keep out 
the shot from our Yin. gun, even at moderate ranges. 
Plating of this kind it is, of course, impossible to carry 
on a high free board, unless the vessel carrying it is of 
most objectionable dimensions. Even Mr. Reed is 
beginning to admit this much. It is possible, therefore, 
that the best system of construction to adopt in 
future will be embodied in a craft some 280ft. long 
and 50ft. beam, carrying an armour belt going 4ft. below 
and 3ft. above the water-line all round, and at least 12in. 
thick at the bows and stern, and 10in. amidships, where 
the plates should rise above the general level of the belt 
sufficiently to protect the base and working gear of a 
couple of turrets, carrying their guns about Sit. above the 
water. Forward and aft of this central armoured case- 
mate the ship should be carried up with good lines, the 
upper works being made of the thinnest steel plates it 
may be possible to use. The lower deck would rise about 
3ft. above the water, and be so constructed as to resemble the 
deck of an American monitor. The enclosed space between 
the upper and lower decks would provide accommodation for 
acrew under ordinary circumstances, and might be knocked 
to pieces in action without in the least interfering with the 
efficiency of the ship. She would usually fight end on, or 
nearly so, and the lower portion of her turrets might be 
thickened in order to render them perfectly safe from 
aking shots. All the best features of the monitor and 
the broadside ship would be combined in such a design 
after a fashion which we do not think attainable under any 
other arrangement. 

Marine engineering is so strictly a cognate subject to 
those which we have just been discussing, that we cannot 
do better than refer to it here. ‘The past year has, however, 
been almost absolutely barren in results. No innovations 
have been attempted, and there is a general disposition 
apparent on the part of our leading firms to cousolidate 
the results they have already achieved, rather than to 
advance much further into the field of experimental 
inquiry. Indeed, almost the only novelties which have 
been introduced—if they deserve the name—are steam 
launches, the very best examples of which have been re- 
peatedly illustrated in our pages. It may not be devoid of 
interest to state that the celebrated Holyhead mail steamers 
are being fitted with new Yoilers; the Connaught received 
hers last August, and the immediate result has been to 
bring up her speed, when pushed, to that obtained when she 
was first put on the station. So great have been the incon- 
veniences experienced from the repeated failures of her 
steel intermediate shaft, that an eccentric has been pre- 
pared for working the air pumps. It will not be fitted, 
however, until the present cranked intermediate shaft gives 
way. 

Of the numerous great bridges which it was confi- 
dently expected would be commenced during the year 
many have remained untouched. The proposed Forth 
Bridge was commenced, but the works were abandoned 
before they had proceeded far beyond the sinking of an 
experimental caisson. Indeed, of the list given in THE 
ENGINEER for December 29th, 1865, but one, the Runcorn 
Bridge, approaches completion, and that we have so fully 
illustrated and described already that we have nothing 
left to say about it. In London the Cannon-street railway 
bridge has been finished and opened for trattic. The 
effect, in an sthetical sense, is uot so successful as we 
anticipated; the bridge looks heavy, and the ornamental (/) 
balls which have been placed over the piers are hideous. 
The Victoria Bridge, connecting the Victoria station, 
Pimlico, with the south side of the river, has also been 
opened for traffic within the last week or two. Of this 
bridge—probably the widest in the world—we have 
nothmg to say but that which we have just said of 
the Runcorn Bridge. We have recently fully de- 
scribed it, and nearly the same remarks will apply 
to the Thames Embankment, now really beginning 
to display some of its noble proportions. The Me- 
tropolitan District Railway, for a like reason, re- 


quires little notice at our hands ; and of the East London 
Railway, now making rapid progress, we must reserve our 
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description. It is confidently expected that engines will 
be running through the Thames Tunnel in about ten 
months. ‘The brickwork of the tunnel is so sound and 
good that it is not believed that any strengthening what- 
ever will be necessary. The works of the Pneumatic Rail- 
way can hardly be said to have made any progress for some 
months past, and the Pneumatic Despatch tubes from 
Holborn to Euston have not yet been opened for traffic. 

As regards special branches of manufacture there is 
little to record as novel. The most important innovation is 
beyond question the system of making tubes introduced 
by Messrs. Deakin and Johnson, with the details of which 
we have already made our readers fully acquainted. If 
steel tubes can thus be produced with certainty, of uniform 
excellence of quality, and at a moderate price, still further 
reductions inthe cost of ordnance than those already etlected 
by Mr. Fraser may be looked for. We forgot to mention, 
when speaking of Woolwich Arsenal, a most remarkable 
application of the band-saw now in daily use in the gun- 
carriage factory. The introduction of wrought iron gun- 
carriages has thrown out of use all the tools formerly em- 
ployed in making wooden carriages, save a large band-saw, 
heretofore employed in cutting nothing harder than 
teak planks. Some ingenious mind has succeeded, how- 
ever, in adapting it to cutting iron cold; an operation 
which we recently had the pleasure of seeing it perform, 
with the greatest ease and elegance, on a ¥in. plate. The 
saw is about half an inch wide, and the teeth are very 
fine. It is run at a speed of about 70ft. per minute 
only, and the lower pulley dips into a water-trough in 
order to keep the saw cool. The cut is performed with 
considerable speed, and with, of course, a minimum waste 
of material. Asa specimen of its powers, a set of orna- 
mental letters and intricate fretwork produced by this 
saw from a cold lin. plate, will be sent to the Paris 
Exhibition. The principle apparently admits of extended 
application, and may yet be applied to slotting purposes. 

In telegraphy there are but two remarkable feats to 
record, the laying of one Atlantic cable, and the recovery 
and completion of another. Both lines continue to work 
admirably, and it is to be hoped that the link between 
Heart’s Content and the American continent will soon be 
rendered permanent by the construction of a telegraph 
3s which have 
attended the working of the apology for a line now in 
existence. As regards insulating mediums, certain 1m- 
provements have been effected, and it is not unlikely that a 
paratiin compound will yet be produced which will take 
the place of gutta-percha with advantage. 

It would hardly serve any good purpose to prolong this 
article. We have said enough to show that, although 
business has been dull and trade slack, and that few 
demands have been made on the energies or talents of the 
engineer, some few advances have been made in the art of 
production, It is patent, however, that the greatest 
advances, the novelties most worthy of attention, have 
been made in matters concerning the armament of the 
nation. Had it not been for the commercial crisis such 
might not have been the case. As it is, the fact bears 
strong testimony to the facility with which any 
science advances under the fostering hand of capital; the 
dullness of the past year will furnish no matter for regret, 
if, as we may confidently anticipate, it ushers in a season 
when mutual confidence will be based on the indisputable 
commercial soundness of the schemes to be carried out 
under the auspices of the engineer. 
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PATENT JURISDICTION, 


Ir should never be forgotten that a patent for an inven- 
tion is neither more nor less than a right to bring an action 
for infringement. The other points about patent law are, 
comparatively speaking, mere matters of detail; and the 
patent law of any country will hence take its complexion 
trom the mode in which patent jurisdiction is administered. 
We have already alluded to the rumour that the present 
administration intend to appoint a judge for the special 
trial of patent cases, with or without the aid of scientific 
assessors. The name of Mr. Grove, Q.C., has been men- 
tioned as that of the most likely person to be chosen. 
Such a man as Mr. Grove would be difficult to replace ¢ 
a judge for cases involving scientitic questions; and taking 
this into account, we only hope that the Government will 
also consider the necessity for the appointment of tempo 
rary or permanent assessors, in order to aid any future 
judge. 

The necessity for some changes of this kind is too 
notorious to need much comment; but we cannot forbear 
selecting the recent case of Bovill 7. Goodier, in order to 
illustrate the defects of the present patent jurisdiction, and 
more especially, of the really melancholy results of the 
existing practice of the Court of Chancery in patent cases. 
In doing this we must recall to mind that this case figured 
before the Court of Chancery in February last, and the 
result was a direction by the Master of the Rolls, that 
certain issues as to the novelty of Mr. Bovill’s invention 
were to be brought before a special jury at Nisi Prius. 

Now, in order to meet the evident necessity that both 
litigants should come to tria! with some information as to 
the nature of their respective opposite cases, the Patent 
Law Amendment Act of 1852, following an earlier 
statute, provides that in all actions for infringement the 
patentee should deliver to the defendant a written state- 
ment of the particulars in which the infringement was 
committed. On the other hand, the defendant was to 
deliver to the patentee a statement of the objections to be 
urged against the patent, including a list of all the places 
at which it was proposed to sbow the invention had been 
used; and also a list of the books in which the invention 
had been published before the date of the patent. 

Nevertheless, strange to say, in Chancery a defendant 
is not bound to give in his answer discovering the 
places or the books, &c., in which he proposes to prove 
that the invention was used or published prior to the 
patent. If the plaintiff chooses to proceed to the hearing 
of the cause upon replication filed, and without making an 
interlocutory motion for an injunction, it may well be that 


is 





t 





_ Dec. 28, 1866. 


he will know nothing whatever of the instances which the 
defendant will adduce as to the prior use or publication of 
the invention until the evidence on both sides has been 
completed, and all opportunity of meeting those instances 
by rebutting or explanatory evidence is gone, with the 
single exception, of course, atlorded by the right of crogs- 
examining in court the defendant's witnesses. The 
defendant himself is also left in the dark as to the manner 
in which the patentee will strive to make out he h : 
infringing. 

In this very case it appears that Mr. Bovill chose to 
proceed by filing replication; and, feeling the difficulty he 
was in because of his ignorance of the cases which Mr 
Goodier might prove against him, he applied to the court 
to direct Mr. Goodier to deliver to him in the suit a 
written statement of the cases of prior use and publication 
he designed to prove, in the same manner as he would have 
had to do under the Act of Parliament if the proceeding 
had been taken by action at law. The court, however, 
refused this application; each party, therefore, prepared 
his evidence in ignorance of what the other would attempt 
to prove. Anything less satisfactory than this state of 
things it is difficult to imagine. In the case we cite, how- 
ever. it seems to have been the result of the plaintiff's own 
act. It is understood that, when he applied to the court 
for particulars as to the cases the defendant intended 
proving, an offer was made by Mr. Wynne, the solicitor for 
the defendant, to permit him to resort to the course of 
procedure known as a motion for a decree, in which both 
sides would know the evidence of the other before closing 
their own. This offer was, however, declined 

It was necessary that at the hearing the plaintiff should 
be prepared with evidence of the novelty and other circum- 
stances giving validity to his patent, and of the defendant's 
acts, which he asserted were infringements; and the de- 
fendant be prov ided with evidence of the previous use and 
publication of the invention. At a large expense this evi- 
dence was collected, and then the cause seemed ripe for 
tinal decision between the parties. The witnesses who 
had given « eviden side were brought 
up for cross-examination in court, and every preparation 
was made for a solution of the questions in issue. The 
plaintit? himself was put under cross-examiuation; but, 
upon his bei x] ressed upon Inatters t nding to show the 
uvalidity of the patent, the court ruled that that ques 
tion could not be inquired into then, and directed that the 
cross-examination should be confined exclusively to the 
question of infringement by Mr. Goodier. Upon this 
ruling the defendant's witnesses were dismissed, as it was 
understood the question of validity would not be enter- 
ft was intimated there were only 
whether Mr. Goodier’s 
and (2) if so, had 
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tained on that occasion. 
two questions before the court l 
apparatus amounted to an infringement ; 


he validity of the patent been so conclusively established 
by the earlier litigations as that the court was bound to 
refuse Mr. Goodier an opportunity of contesting it. We 


understand five day upied in the discussion of 
these questions, and that subsequently the court held that 
Mr. Goodier had infringed, and granted an injunction re 
straining him from continuing to infringe; and decided that 
the validity of the patent had been conclusively established 
by the decision, in 1856, of the case Bovill 7. Keyworth, 
so far as respected the sufficiency of the invention to sup- 
port a patent, and also as respected the description of the 
invention contained in the specification ; but as regards the 
novelty of theinvention it wasthought possible the defendant 
might adduce evidence which was not submitted to the 
jury in Keyworth’s ease, nor to the court in this cause, 
and therefore he ought to have the opportunity of trying 
the novelty of the invention, but no other question, before 
a jury. 

We believe that on the late trial of the issues all the 
witnesses produced on the part of the defendant, with one 
single and comparatively unimportant exception, had given 
their evidence to the same effect before the hearing in the 
Court of Chancery, so that the result of the six days’ trial 
was that on the very same evidence as had been before the 
Master of the Rolls when the injunction was granted prac- 
tically closing the defendant’s mull, the jury found that the 
patented invention was not new. 

We ask whether the system by which a defendant's 
trade can be stopped for the period necessary to enable 
him to try the validity of the patent is creditable to 
our jurisprudence? It seems monstrous that such means 
of coercion should be available to patentees, and the 
existence of such a condition of things is attributable 
to another vice in equity procedure which gives 
rise to the inquiry whether the jurisdiction of the Court 
of Chancery in questions relating to the infringement of 
patents ought not to be abolished? That vice is the 
separation of the consideration of tke patent into two 
questions: the one relating to infringement, and the other 
to novelty; and the dealing with them separately. All who 
are familiar with patent causes know how dexterously the 
patentee’s case must be managed so as to make the words 
of his specification wide enough to include the defendant's 
process as an infringement, and yet narrow enough not to 
cover any ground already dedicated to the public by use or 
publication anterior to the patent. 

By this vicious separation of these questions the patentee 
is entirely exempted from this difficulty, at least in dis- 
cussing the question of infringement. Should he get an 
injunction because of the infringement, it is obvious how 
likely it will be that the defendant will be prevented from 
ever bringing on for trial the supplemental question of 
novelty. The interval between the two trials, during 
which the defendant’s trade may be stopped, may be 
sufficiently long to bring ruin upon him. 

When the question of novelty comes on singly, the 
defendant is under a very serious disadvantage; the 
plaintiff is under no care to show an invention useful in 
itself, or sufficiently described in the specification. He 
simply challenges the defendant to prove that the very 
thing described in the specification was done or published 
before the patent. The only advantage which the defen- 
dant has, is that it must be assumed that the very thing 
described in the specification was wide enough to include 
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the process he himself used. His process indicates the 
extent of the patent in one direction, but it is the only 
concrete tangible representative of the patented invention 
which he can offer to the jury as a standard with which 
the instances of prior use and publication he proves can be 
compared; the plaintiffi—especially if he has been lucky 
enough to describe his invention in unint lligible terms— 
will wisely refrain from assisting to reduce it from an 
abstract statement to the definite for m of a working model. 
it may very possibly happen that the defendant may be 
unable to show that the ve ry thing which was involved i 
his own process $ had been done before the patent, and 


may lose the verdi ict through his failure to establish the 
identity. ~ Fi compe sndious and intelligible in comparison 
with that condition of things is the simple question 


really involved in these cases, viz.:—Is the defendant doing 


something which is described in the specification, and 
which was never done before the date of the patent? 
Confusion and illusion are avoided by thus dealing with 


question as a whe and we venture to say, that had 
vill Goodier been thus dealt with, 
» days’ trial in F ‘ebruary, of the question of 
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infringement, and a six days’ trial in December of the 
question of novelty, the whole question might have been 
thoroughly disposed of in not more than three days. The 
Courts of Common Law havi power to grant injunctions 
wainst the infringement of patents, and to direct accounts 
ot the profits made by infringements, but these are to be 
uted only tinst defendants in actions wherein the 
prten has obtained final judgment. The Court of 
Chancery, it ms, will grant injunctions before the final 
‘ rin u lon the validity of the patent. an doing SO, 
Y ju | mrable injury may be done to the 
‘ ndant, for un the court puts the patentee upon 
t of being a v in damages to the defendant, in 
th vent of th ut being proved invalid, the defen- 
dant will have no I for bh s by the interruption 
of hi winess by the injunction, In an action at law a 
defendant can contest the patent on any grounds whatever, 
although it m h been re peat lly deterimined in the 
patentee favou on th i tlie round gailst other 
d 
in th ourt of Chai l i defendant will not be per- 
1m | to cont | nt on rounds that the court 
may thin has been decided for th plain iff in « lier 
lit { i h i th ( ba t had nothing to do w h 
th eal i i ll obvious on 
ground im 4 ! iould be dea 
free i it uit 1 himself « law. 
( t ( vill only interfere by mjuncti 
maintain pra I ul s when the val dity ol the patent has 
been p buat it ms to be a very 
grea I to grant an inj 
against o1 it had been decided in a « 
w! il v i t th same O1 
F ne b , rsen V rin ts of a valid 
} 
i nd the numerous suits com- 
1 ! Bovill, demoustrate the sense entertained 
by | of the value of this peculiar mode of admiinis- 
teri in Ch ry. We ventur to think that the 
public 1 would be well rved by withdrawing alto- 
g ther ines I iting to pa ichts from the Cour of 
Chancery I letting the | nt nd the public meet on 
equ ul erounds befor juri . Or, better still, erect some 
( I quai! l by training, ol stituted with propel 
scientilic assisiance, to deal intelligibly and satisfactorily 
with the ( tions 
DEATH. 
( t ld Geo ORSON, Esq., C1 sident en 
1 \ t es Kk rm ind lace of the Great 
I ian \ ern ra 8 i 1 
rHE STEAM ROLLER IN PARIS. 
folloy ing interesting details of the Ss) stem of road- 
making .. adopted in Paris, we extract from a report by 
Mr, Rk. R. Arntz, Surveyor to the Board of Works for the 
Westminster district 
l se with instructions Mr. Arntz proce led to Paris 
fi » of obta 1ing information as to the worki ing of the 
team rollers there used in making and re-coating macadamised 
roads, and as to other*matters connected with the management of 
the city in the department of public works. The city of Paris is 
divick 1 into tw tnd districts or crrondissements. Each arron- 
dissement has a mairie, but the jurisdiction of the mayor is limited 
to marriages, the v rific ation of deaths, presiding over the commis- 
sion of health for the arrondissement, and such like matters. He 
is not charged with the care of the public ways, of the sewers, of 
the water works; nor with any operations requiring expenditure. 
Al l t undertakings and every work requiring expenditure, 
ly, a vote of the municipal council, is centralised 
at t “H rtel-de-Ville,” in the hands of the prefect of the Seine, 
who is also mayor of Paris, 
The municipal administz is «divided into six departments, 
under six directors, as follows, viz. : 
1. The direction of municipal affairs. 
2. - = 5» public ways. 
3. a 9 ;, public architectural works. 
4, a - ,», public works (not architectural). 
a ae . », accounts, 
ie a i The Chest (La Caisse) for great works. 
The director of municipal affairs manages all the property of the 
city, such as colleges, schools, markets, Xc., but he is not charged 
with the execution of any works. 





The director of public ways has charge “ of the plan of Paris,” 
and superinten:ds the erection of all private houses and buildings. 
He directs the formation of all new streets, and purchases all pro- 
perty required for the purpose, but he does not execute any works 
of construction. 
He has a consi 





erable staff of officers under his orders, and 
especially of architects, whose duty it is to examine the plans 
submitted for private houses and buildings, and to see that the 
same are carried out as sanctioned. 

The director of architectural works is charged with the construc- 











tion and maintenance of all the municipal edifices, such as 
churches, colleges, schools, barracks, &c.* His departinent is of 
great importance, and he has under his orders a large staff of 
architects-in-chief and of district architects, who have again under 


them numerous inspectors and other inferior officers. 

The director of public works is charged with the construction 
and maintenance of sewers, waterworks, public aye ades, and 
plantations, street paving, Xc.; also with cleansing, lighting, and 

watering the streets, and with cleansing the sewers 3 and  cesspools, 


* There are colleges and barracks which belong to the State, and are not 
under the control of the director. 

















a boat, and 
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The director is an inspector-general of Ponts et Chausseés, and 
has under his orders five engineers-in-chief. 

Two engineers-in-chief have charge of the street paving and 
surface cleansing. Two engineers-in-chief have charge of the 
sewers and waterworks, including the cleansing of sewers, empty- 
ing cesspools, and laying water mains; they also control the laying 
of gas mains. One engineer-in-chief has charge of the parks of 
the Bois-de- Soulogne and of Vi incennes; and generally of all orna- 
mental plantations and works of embellishment, including the 
organisation of fétes, &c. &c. He has also charge of the whole of 
the public lighting. The five chief engineers have under their 
orders twelve ordinary engineers and four other officers who rank 
as ordinary engineers. ‘There is also a large staff of subordinates. 

All proposals of the directors leading to expenditure are trans- 
mitted by the prefect to a comiittee of the municipal council for 
examination and report to the council. The council approve or 
reject the proposal. If they approve, the prefect, as mayor of 
Paris, makes an order authorising the execution of the works, and 
the matter passes into the ha unds of the officers, All important 
proposals appear, however, to be laid before the prefect in the first 
instance, and to be es urefully considered by him previously to their 
being forwarded to a committee of the municipal council. The 
duty discharged by the director for accounts appears to be that of 
an accountant’s department, with some additional powers, 

The director of the Chest or Caisse for large works appears to 
exercise some special powers for raising money for these purposes, 
probably with a view to spreading their cost over a term of years. 
The funds required for municipal purposes are obtained through 
the octroi duties, and not, as in London, by assessments upon the 
annual value of occupied premises. 

Centralisation, thus carried to its utmost practicable limits, has, 
no doubt, many advantages, but there are some obvious drawbacks; 
and a close acquaintance with the working of the system would 
probably develope disadvantages rather than advantages. 

M. Belgrand furnished Mr. Arntz with a plan showing the main 
drainage of the city, and with a set of sections showing the con- 
struction of the sewers and the manner of laying the water mains. 
He also made special arrangements that enabled him to visit the 
principal sewers and such of the branch sewers and other works as 
were necessary to afford a knowledge of the whole scheme of 
drainage, flushing, &c. 

The re constructed upon the general principle of main 





SCWCS & 
lines and branches. ‘The whole fall into, or will eventually fall 
into, one ** grand collector” line, with a point of discharge below 
the city y- The Seine, at Paris, is not a tidal river, and the sewage 
so discharged will not, therefore, return upon the city. The 





branch sewers are constructed of greater height than in London; 
the principle of the French engineers being that, as they must 
sometimes be entered by workmen, they should be of sufficient 
height to enable this to be done without inconvenience; while, in 
London, it has been considered that sufficient facilities for the 
occasional access required are afforded by sewers of a smaller sec- 
Apart from the question of cost, the French plan would 
ir to be the more reasonable. Water mains and telegraph 
are laid in the sewers, but re mains are carefully excluded. 

Phe branch sewers are cleansed by hand labour as in London; 
but for the main lines there is a most ingenious contrivance for 
flushing, by means of a board secured in some cases in front of a 
in rs in front of a wagon running upon rails laid 
down at the edges of the sunk water courses, which are formed in 
all the principal sewers. 

In th made of the sewers there are two material differences 
between the Paris and London systems. In London it is com- 
pulsory upon the inhabitants to discharge the soil drainage into 
the sewers, and it is an offence to sweep the mud from the surface 
he streets into the gully drains. In Paris, on the contrary, it 
forbidden to discharge night soil by the house drains, and every 
provision is made for washing the surface deposit of the streets 
into th 





othe 


e use 
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ec sewers. 

From the absence he night soil the sewage is much less offensive 
in Paris than in London, but the presence of the cesspool, with 
which every house is furnished, is frequently perceptible even in 
the streets. Experiments are, however, now being made with a 
v to the removal of this very serious evil. 
practice of cleansing the streets by means of the sewers 
ly facilitates the operation, but it involves considerable 
cost in flushing the sewers and in dredging the bed of the river. 
The cartage of slop is, however, entirely saved. 





STREET P ASPHALTED WAYs, AND MACADAMISED RoaDs. 
A large proportion of the streets of Paris are paved with squared 
etts,” in nearly the manner adopted in London as not to 
require observation. On the boulevards, and in most cases where 
the carriage-ways are of sufficient width, there are broad paved 
wings and macadamised centres. The arrangement has its advan- 
tages, but is open to objection on account of the difficulty of keep- 


AVING, 


so 


ing the macadamised and paved surfaces fair with each other. 
Asphalte is used to a considerable extent for crossings, and in 





instances for the whole surface of carriage-ways. It 
appears, however, to be slippery in wet weather, and to be too 
noiseless for the safety of foot passengers. 

Macadamised roads are in use to a very large extent, and it is to 
the making and re-coating these that the steam rollers, upon the 
working ot which the board has desired to be specially informed, 
are applied, 

Before entering upon the subject of steam rollers it may be 
advisable to give some account of the manner in which macadamised 
roads have hitherto been maintained in the Westminster district, 


| aud it must be borne in mind that the following description applies 


to maintenance only, and not to the formation of new roads; the 
operations being totally distinct, and requiring different treatment. 
Until within about the last seven or eight years it was the 
custom in Westminster, as it still is in some parts of London, to 


permit the macadamised roads to become very much worn before 


| any repair was attempted, and then the surface was loosened, and 





a thick coating of new material was laid on, very little attention 
being paid either to the regulation of the loosened surface pre- 
viously to spreading the new material, or to the inconvenience to 
traffic from the depth of the coating. About seven or eight years 
since some improvement was made. The roads were not suffered 
to go into such bad condition before the work of repair was com- 
menced, and more pains were bestowed upon the regulation of the 
loosened surface previously to spreading the new material. Fur- 
ther improvements were made from time to time, and about three 
years since the use of a horse-roller was adopted for the purpose 
of aiding the traffic in setting in the new metalling. 

The present system of re-coating macadamised roads in the 
Westminster district is as follows, viz.:—The road to be repaired 
is first loosened, and the section re-formed. The traffic is then 
suffered to run upon the surface so prepared until it is again 
partially consolidated, when the work of re-coating is commenced. 
This is done in very thin layers, and the horse-rollers are brought 
into operation. Care is taken to leave “‘ rests” of unbroken sur- 
face at frequently recurring intervals, and water is freely used for 
the purpose of setting in the stone. In this way much of the 
inconvenience of the former system is avoided, and the roads are 
well-formed and perfectly consolidated. The public are now 
desirous that the roads shall be consolidated by means of rolling 
alone, and it remains to be determined whether this can be accom- 
plished in London as it undoubtedly is in Paris. 

Until within the last few years, the system pursued in Paris was 
very much the same as that which formerly obtained in West- 
minster, but some years since a different plan was adopted, and 
the new ‘ly -coated reads were covered with sand and rolled with a 
heavy horse-roller. The large numberof horses required for the roller 
interfered, however, with its usefulness, and it was to obviate this 
difficulty that the steam rollers were introduced. There is a 
material difference in the principle upon which macadamised roads 
are formed in Paris and in London. In London the use of any 
material to ‘“‘ bind” the stones is carefully avoided, while in Paris 
sand is freély used for the purpose. In London ‘it is considered 





essential that the road should be made by forcing the stones toge- 
ther in such a manner as to form a solid mass of themselves, while 
in Paris the road is considered well-made when the spaces between 
the stones are so perfectly filled with sand that the whole surface 
presents a uniform and “Mosaic” appearance. The traffic of 
Paris is not, however, to be compared with that of London, and 
roads that are fully equal to the requirements of the former city 
would be totally unequal to those of the latter 

The trial upon the sanded and watered r vad was satisfactory, 
and was conclusive as to the value of the machine for roads of this 
description. 

The second trial was also satisfactory, and conclusive as to the 
absence of any crushing effect upon the stones, which were not, 
however, forced together as a solid mass. A certain amount of 
lateral motion being, as he anticipated, necessary to the production 
of that effect. 

On the whole, Mr. Arntz is of opinion that the steam roller is 
a valuable invention, and that they could be used with advantage 
upon the macadamised roads of London. In Paris the work is 
executed at night, and this would have to be the case in London. 


WHITWORTH’S RADIAL DRILLING MACHINE. 

THE most generally applicable, and therefore most useful, of all 
kinds of drills is the radial drill. 1 he main intention involved in 
its design is of course to obtain a drill that can be set to one or 
more different parts of a piece of work, or even several pieces of 
work, without disturbing them; and, further, to obtain a consider- 
able range from the standard, in order that work of large dimen- 
sions can be easily set underneath the tool. For these reasons 
radial drills are sometimes set up over a pit, or at others the arm 
can vibrate over a fixed or independent table on which the work 
can be set. In drilling out locomotive tube plates their use 
may be said to be almost absolutely necessary, on account of the 


| rapid way in which the drill can be set to work in the many 








required centres. The vertical boring machine, again, formerly 


often required to bore out holes in work of large dimensions, may 
be said to have been practically superseded in most shops by the 
radial drill. 

Oneof the tools shown in our lithographic sheet is the larger radial 
drill, we b », under the heading *“*B” in Mr. Whit- 


’ 
woot 8 shop. But little is necessary to be said in order to explain 
to engineers a dimensioned drawing. 





coming, 


The foot of the standard of 
the machine is either fixed to the foundations, or to a grooved 
plate, as with the stationary drilling machires. The strap from 
countershaft above works on a cone pulley, is fixed on a horizontal 
spindle at the back of the framing. The slide table in front car- 
ries a vertical slide, the bearings of which receive the two 
trunn ions of the radial arm of the machine. The spindle of the 
driving pulley carries at its front end a mitre wheel, driving a 
similar one on a vertical shaft, set in the exact centre of the arc 
of the circle to be traversed by the radial arm. Both wheels are 
carried by a bracket, cast on the front of the standard. A feather 
in the vertical wheel and its long boss, on which is fixed 
the collar below, fits in a key-way running almost the whole 
length of the vertical shaft, which is thus forced to turn with the 
wheel, though it can rise and fall as the radial slide is set up and 
down, At the top end is another mitre wheel, working in a 
second on the horizontal shaft of the radial slide. Both pair of 
mitres are alike, with twenty-four teeth and jin. pitch. We 
must here note that what we have termed the bottom trunnion is 
originally cast hollow, like the top one—for convenience in fixing 
the work, &c.—and that this hollow is afterwards filled up by 
means of a plug, with a slight external taper, and in which turns 
the bottom end of the vertical central shaft. 

The horizontal mitre wheel for transmitting the motion to the 
drill has cast on it a long boss which turns ina boss cast on the 
radial slide. The other end of the wheel boss has a collar fixed on 
it by means of a set screw; andit is bored out to re ceive a wrought 
iron tube, which itself embraces the horizontal shaft driving the 
drill spindle. At the collar end of the wheel boss is fixed a feather, 
which slides in a key-way grooved on the outside of the tube; this 
latter is itself fitted with a feather, which, in its turn, can simi- 
larly slide in a key-way cut in the horizontal shaft. By this 
telescopic arrang>ment, the drill can be made to traverse from end 
to end of the face of the arm. 

The other end of the horizontal shaft turns in the bored-out eye 
of a boss cast on the drill slide, and is firmly held on ene side by a 
pinned-on collar, and on the other by the bevel wheel, which is 
both keyed on the shaft and kept from slipping off in front by 
means of a washer and set screw. 

The vertical slide is traversed by turning a hand-wheel, held ona 
spindle, working in the boss of a bracket cast on the standard, and 
formed with a worm at one end. The worm-wheel is fixed to a 
spindle carrying a rack pinion, and turning in a similar boss. 
This pinion works against a rack held by set screws to the table 
of the standard. ‘The arm can be set radially by the hand after 
turning back the set screw tapped in the bearing cap of the bottom 
trunnion, and it is, of course, fixed in the position by the same 
set screw. The drill slide is traversed radially by turning the — 
wheel fixed to a right-hand screw (four threads to the inch) and 
passing through a “female screw ti apped in a boss cast on the back 
of the drill slide; one end of the screw is held in a small step 
drilled into the radial table, the other by means of two pinned-on 
collars, The bush in which the screw turns is held fast by means 
of a small set screw. 

The large horizontal bevel wheel on the drill slide is fixed by a 
set screw to a hollow shaft, titted with a feather, sliding in a key- 
way cut in the drill spindle proper, so that the latter can traverse 
up and down with the range allowed it by the hollow shaft. The 
self-acting feed of the drill is taken from the hollow spindle by 
means of the bevel wheel above, which is fixed on it. ‘he other 
wheel is keyed on a horizontal shaft carrying a small cone pulley. 
This pulley drives an opposite one below, fixed on a spindle carry- 
ing an endless screw. I'he worm wheel in contact with it is cast in 
one piece with a ratchet wheel below, and they are both loose on 
the vertical spindle. The handle at the bottom is fixed on the 
spindle, and titted to itis a ratchet, by which its wheel, and in 
consequence, the worm-wheel, can be locked on the vertical 
spindle. In this case it drives the worm above, turning the wheel on 
the horizontal spindle, which in turn drives a rack-pinion acting 
ona rack cut in the spindle, the hollow in which conveys down the 
oil, from the cup at the top, to a recess, with two small holes, in 
the top of the drill spindle, and which is also coupled below to 
the drill spindle proper in the usual way adopted by Mr. Whit- 
worth with his drilis. The motive power is reckoned to make 
about eighty-four revolutions per minute; the counter-shaft from 

120 to 210; so that the speeds of the machine strap on the driving 
shaft of the radial drill are from 467 to 713 it. per minute. The 
four speeds of the down motion vary from 100 to 300 revolutions 
per inch downwards. 








SHARP, STEWART, AND COS APPARATUS FOR 
BORING LOCOMOTIVE CYLINDERS IN THEIR 
PLACES. 

Ar page 85* of our last volume, we illustrated Mr. Ramsbottom’s 
machine for facing up locomotive cylinder valve faces in their 
places. We have now lithographed a dimensioned drawing of an 
apparatus for boring out locomotive cylinders in their places; 
about which, as with the other tool, and for the same reasons, we 
have little to say in addition to what is conveyed by the engraving. 
The machine can be driven either by hand or power. In the first 
case, instead of a strap pulley, a hand-wheel of considerable dimen- 
sions has to be keyed on the shaft carrying the driving pinion. 
The loose handle shown on the screw ‘spindle is employed for 
setting the boring head. Two cheeks are cast on the boring head 
behind the bar, as indicated in the plan, for taking the cutter, 
which is also firmly held by the set-screw at the side. The feed of 
the cutter is fixed by means of the set-screw against its end. 

* See THE ENGINEER of February 2nd, 1866. 
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METEOROLOGICAL DEPARTMENT OF THE 
ROYAL OBSERVATORY AT GREENWICH. 
(Concluded from page 491.) 

The foregoing sources of error apply to all barometers fixed in 
one place. In comparative observations other variations have to 
be taken into consideration. Thus the height of the column of 
mercury varies with the height of the instrument above the sea 
level, hence the value of the barometer in assisting to determine 





the height of mountains or the altitude of balloons. At Green- | 


wich the height of the cistern of the standard barometer above the 
mean level of the sea is 159ft., as determined by Mr. Lloyd, and 


recorded in the ** Philosophical Transactions of 1831.” The force | 
of gravity also varies with the latitude of the place of observation, | 


and this difference has to be considered in comparative readings. 


The standard barometer does not automatically record its own | 
variations, but in the darkened room in the basement of the magne- | 
is a photo- | 


tical observato 
graphic self-registering  baro- 


ment, the principle of which 


the accompanying cuts. A,B, C, 
Fig. 2, is a syphon barometer, 


tremity at A, and an open one 

at C, each of the same internal | 
diameter, namely, l‘lin. A 
lever arm, E,'D, G, is supported 
and turns readily upon delicate 
pivots at H, and a small weight 
at E keeps the lever to its work. 
C is » small glass float supported 
by the surface of the mercury 
in the lower end of the syphon, 
and C, D, is a light glass tube 
connecting the float with the 
lever arm by a delicate hinge at D. By_ this arrangement 
it is evident that as the mercury at C rises and falls the 
lever arm is moved up and down by the float. The lever 
arm carries a blackened plate of mica F, G, with a horizontal slot 
in the centre at G. A strong ray of light from a gas jet always 
falls upon one side of this sheet of mica, and the up-and-down 
mo‘ion of the ray which passes through the orifice G —— the 
actual work of registration. ‘The distance of the plate of mica 
from the fulcrum H of the lever is exactly eight times the distance 
of the point of attachment of the float at D from the fulcrum, 
consequently the movement of the mica plate G is four times 
greater than the movement of the surface of the column of mer- 
cury in the barometer; and this FIG . 3 

«difference has to be allowed for ere 
in the after readings. In Fig. 
3 the same plate of mica with 
its up and-down movement is 
shown at C, and a second opaque 
but stationary screen, with a 
vertical slit in centre, is placed 
at D. As the slits in Cand D 
cross each other at right angles 
—say at H—a spot of light Bb : 
only falls upon the revolving photographic cylinder at L. 

A semi-cylindrical lens is fixed at B, and A is the gas jet | 
furnishing the light. The cylinder E revolves by clockwork once 

in twenty-four hours, and is covered with photographic paper. 
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The spot of light, which moves vertically to and fro with each | 


change in the level of the mercury in the barometer, is thus made 


to register a zigzag li 
movement of the cylinder. Another spot of light from the same 


gas jet is made to pass through a stationary orifice, so as always to | 
fall upon one part of the cylinder, on which it draws a straight | 
This line serves as a | 
base line when it becomes necessary to reduce the registered | 


line, because of the revolving movement. 
motion of the mercury in the barometer to figures. 

The thermometers at Greenwich Observatory are all fixed upon 
a peculiar wooden stand, for the placing of these instruments Is | 
of more importance than many private observers deem to be the 
case, and is sometimes a work of a little difficulty. For instance, 
if it be desired to affix a thermometer in the open air it 
is not always easy to find a place where the sun will not fall upon 
it during some portion of the day, and nailing it against the back 


of a kitchen chimney will not always secure the most reliable 


FIG, 4. 
A 


results. A section of the wooden 
stand employed at Greenwich is 
shown in Fig. 4. 
firmly fixed in the ground, on the 
top of which the whole of the 


The back of the stand A, H, is al 
ways turned by hand towards the 
sun, and a second board D, K, pre- 
vents the layer of heated air be- 
neath from reaching the face of the 
vertical board D, B, to which the 
thermometers are fixed. A, E, 


is a small projecting roof, to pro- 


tect the instruments from the 
rain, and the roofs E, A, H, 
are covered with zinc. ‘here is 


plenty of room on the board D, B, 
for all the thermometers at present 
used at the Observatory, with ad- 
ditional spare space for experi- 
mental purposes. The spaces 
P and X are open at both ends to permit free circulation of air, 
and the thermometers are all so fixed to the stand, that their bulbs 





never touch the wooden frame, but are fully exposed on all sides to | 


the air. 

All the thermometers in use at the Observatory are graduated in 
accordance with a standard thermometer, the private property of 
Mr. Glaisher. The instrument derives its authority from careful 
comparison with a standard thermometer made by the Rev. R. 
Sheepshanks, to aid in the construction of the national standard of 
length, and he determined the freezing and boiling points, as well 
as all the divisions on the scale of the tube, with the utmost care. 
Since the year 1840 Mr. Glaisher’s ther ter has been the 
standard of reference for all the instruments in use at Greenwich 
Observatory. 

A good reliable thermometer requires great care in its construc- 
tion, and as with barometers the verifying of these instruments by 
careful comparison with good standards is a great check upon the 
manufacturers, at one time it was a very common thing in this 
country for thermometers to vary four or five degrees from the 
true temperature, yet at the present time such errors are never 
seen in any instrument purchased of a respectable maker. A 
meteorologist in York a few years since was astonished to find that 
the average temperature of that city was several degrees hotter 
than London —a physical impossibility. In the end it proved that | 
errors in the construction of the thermometer was the cause of the | 

ing ph In the mercurial ther ter it is 

that the mercury should be boiled in the tube to drive out the im- | 
urities. A glass bulb, with a capillary tube attached, is made very 
ot by the flame of a spirit lamp, and the end of the tube dipped 
in a vessel of mercury. As the glass bulb with its interior air 
cools and contracts, the mercury rises and almost fills both 
of them. The metal is then boiled in the tube to drive off the air 

and water it contains, and whilst the upper part of the bore is | 

still filled with the hot vapour of the metal, it is again plunged in 

the basin of em The metal again runs up and fills the tube, 

which is then cl by the blow-pipe while yet hot. Afterwards, | 








r 








meter—a simply made instru- | 


may be explained by the aid of | by a fire B applied beneath. 
having an enlarged closed ex- | 


| that the instrument is suspended 


line upon the paper, because of the rotating | 


P, L, is a post | 


he stand tu und, | : ; 
upper partof the stan ae ee much of this force is lost, and when the top of the instrument is | 


| as the whole cools and sinks to the temperature of the outside air, 
; the mercury in the bulb and column contracts, leaving a Torri- 
cellian vacuum at the upper part of the tube. The next part of the 

| process is to determine the freezing point of the newly constructed 
| column of quicksilver. The thermometer is placed in a vessel full 
| of pounded ice or snow from which the water is allowed to run off, 
pe 9 completely covered for about a quarter of an hour with the 
cold substance, the temperature of which is proved by experiment 
never to vary. The position taken by the top of the column of 
mercury is marked by making a scratch upon the tube, and ~ 
e 


' denotes the freezing point, or 32 deg. of Fahrenheit’s scale. 


boiling point, or 212 deg. of the same scale, has then to be ascer- 
tained. As water does not boil at the same temperature at 
different pressures of the atmosphere, the temperature of steam at 
a barometric pressure of 29°905in. of mercury at 32 deg. Fah. is 
Ss. 


chosen as the boiling point 
standard, and is found to be 
constant. The thermometer is 
therefore exposed to steam in a 
long cylindrical vessel, the lower 
part of which is filled with 
water A, which is made to boil 


Fic. 


oa| 


The top of the vessel is closed 
| with a disc of india-rubber D, 
with a slit cut in its centre. 
The slit holds the top of the 
thermometer E in its grasp, so 


in the centre of the cylindrical 
vessel, with its bulb a few 
inches above the level of the 
boiling water beneath. The cy- 
linder of the vessel is a double 
one, so that, as will be seen in 
reference to the cut, the steam 
has to pass up the centre and 
down the outside of the inner 
cylinder, before it can escape 
into the air through the tube H, 
which is sufficiently iarge to 
allow it to make its exit freely. a 
The thermometer is thus effici- 

ently surrounded with a uniform layer of steam, and un- 
affected by the slow condensation set up by the cool air outside. 
The bent tube K contains mercury, to show if any pressure is pro- 
duced by the steam in the cylinders, but such possible pressure 
should be avoided by making the outlet at H sufficiently large. 



































The exact boiling point, or 212 deg. of Fahrenheit’s scale, is thus | - 


ascertained, and its place is scratched on the tube, 


The space between the boiling and freezing points has then to | 
u In a well-made tube the bore will be of | 3 
the same diameter throughout, consequently all the degrees will | 


be divided into 180 deg. 


be of equal length. There are, however, almost always sliglt 
variations in the size of the bore of the capillary tube. By giving 


| the thermometer a few sudden jerks a portion of the column of 


mercury may be detached from the rest of the quicksilver in the 
} tube, and this separated portion of, say, half an inch in length is 
| then shaken into any part of the tube that may be desired. 
Where the bore is large the detached piece of mercury will be 
shortened, and where it is narrower it will be lengthened; and 
these variations in the capacity of different parts of the tube are 


accurately measured by the aid of a microscope, the inequalities | 


thus ascertained being allowed for in the after graduations. The 
thermometer is then coated with wax, and the degrees are accu- 
rately marked on the wax by the aid of a dividing engine. The 
instrument is then exposed to hydrofluoric acid gas, which eats 
away some of ‘the glass wherever it has been left bare of wax by 
the scratches ; and the thermometer in its essential parts is 
finished. The graduation may be extended below the freezing and 
above the boiling points, but it is not desirable to go above the 
latter or much below the former, as the limit of the fair practical 
| degree of accuracy wouid otherwise be quickly reached. The 
dilatation of the mercury, the variations of the size of the tube at 
different temperatures, and other sources of error already pointed 
out in the barometer, have also to be considered in the reading of 
the thermometer. Experience also proves that thermometers 
should not be graduated till a considerable time after they have 
been heated and filled, or the act of graduation will cause a slight 
change in the readings; this is more especially the case when the 
| glass has been badly annealed. Any thermometer which is rapidly 

exposed alternately to extremes of hoes and cold will for the next 
| fortnight be thrown out in its indications to the extent perhaps of 
one or two degrees. A thermometer should always be read in one 
| position to get reliable comparative results, because when the 


| 


of mercury and to enlarge the bulb, while in a horizontal position 


inclined downwards the force tends to draw the column of mer- 
cury away from the bulb. It is a remarkable fact that on first 
plunging the bulb of a thermometer 
into warm water there is a momen- 
tary depression of the mercurial 
| column, which is distinctly visible by 
| the aid of a small microscope. 
This phenomenon is caused by the 
expansion of the glass, but as soon as 
the heat begins to traverse the mer- 
cury the downward movement stops 
and the column rises steadily. The 
experiment amply proves that the 
mercurial thermometer indicates the 
difference of dilatation between 
the metal and the glass, as well as 
the approximate temperature. The 
space on the thermometric tube be- 
tween freezing point and boiling 
point was divided by Fahrenheit into 
80, by Réaumur into 80, and by 
Celsius in his Centigrade thermo- 
meter into 100 equal parts or de- 
grees. Thus the value of a degree 
Réaumur being 4, that of Celsius 
will be 5, and of Fahrenheit 9. By 
the aid of these proportions it is 
easy to reduce the readings of any 
one of these thermometers into the 
degrees of any of the others. 

The ordinary dry bulb thermo- 
meter in daily use at the Royal Observatory was carefully 
made by Newman, and is attached to the wooden frame 
already described, with its bulb exposed on all sides to 
the free action of the air. The wet bulb thermometer (Fig. 6) 
which is exactly the same in its construction, is mounted 
near it, the bulb having a piece of muslin neatly tied over it, 
which muslin is kept constantly in a damp state by means of a 
piece of lamp-cotton wick, one end of which dips into a small cup 
of rain water a few inches off, as shown in the annexed cut. The 
liquid rises in the cotton by capillary attraction, keeps the muslin 
envelope constantly damp, consequently gives the true tempera- 
ture of, the evaporation of water in state of the atmosphere for the 
time being, allowance being made for the difference of dilatation in 
the uncovered part of the bore when unusually accurate results 
are desired. In frosty weather the water of course will not rise 
by this contrivance, so the observer has to pour some over the 
bulb, round which it freezes, so as to obtain a thin film of ice; 
but evaporation still goes on, and the temperature of that evapo- 
ration is indicated, 

This instrument, in conjunction with the dry bulb thermometer, 


N 


FIG .6. 











tube is vertical the force of gravity tends to shorten the column ! 


is employed in the difficult task of determining the dew-point, o 
temperature of the deposition of the aqueous vapour in the etme. 
sphere. At one time the dew point was ascertained as nearly as 

ssible by the use of a Daniell’s hygrometer, an instrument which 
is described in the accompanying diagram. A, B, C (Fig. 7), is a 
bent glass tube with a bulb at each end, the bulb B being of black 
glass. B is three parts filled with ether, the other bulb C and the 
rest of the tube being hermetically sealed and exhausted of air. 
The bulb C is covered outside with muslin, and the blackened bulh 
has a thermometer in its interior, the lower part being immersed 
in the ether and the upper part in sight of the observer. When 
the instrument is used ether has to be poured upon C, and cold 
produced by its evaporation condenses the vapour of ether inside 
the bulb and tube, and of course 
promotes the further evapora- 
tion of the ether inside the 
black bulb B. Thus the bulb 
B continually grows colder and 
colder, till it arrives at such a 
temperature that the aqueous 
vapour of the air 1s visibly de- 
— upon its outside in the 
orm of dew. Directly this 
takes — the thermometer 
inside B is read, and when the 
dew evaporates with the rise of 
temperature the thermometer 
is read a second time, the mean 
between the two readings being 
oes vw Me Ba dew point. 

is highly philosophical instrument is inconvenient and y fc 
seen => besides which ether is so unstable in hot ee 
—- aniell’s hygrometer is open to great objections in warm 

To get rid of the Daniell’s hygrometer, for more 
years a laborious system of experiments 
England, Toronto, India, and elsewhere 
reliable method of determining the dew- 
is now, to use the words of the Astronomer Royal, “inferred ex. 
clusively from the simultaneous observations of the dry bulb and 
wet bulb thermometers, by multiplying the difference between the 
readings of these thermometers by a factor peculiar to the tempe. 
rature of the air, and subtracting the product from the senting of 
the dry bulb thermometer.” The following is a table of factors, 
as deduced from the observations by Mr. Glaisher, and by this 
aoe dew-point is now determined daily at Greenwich Obser- 
yfatory : 





than thirteen 
was carried on in 
to discover a ready and 
wint. This temperature 





Claisher 


"s Table of De w-point Factors, 











. a 

deg. dez. 

| 10 78 4 78 eg 

j i S78 } 92 “Oo 168 

| 12 878 } 190 Si 1-68 
13 S77 } dag 82 167 
4 876 } PSs 83 167 
15 875 Ls7 S4 166 

| 16 x70 | P86 SS 165 
7 «| «862 } iss 86 165 
18 850 | $83 87 164 
19 s 3h 182 8 164 
20 8'i4 si &9 1°63 

} at 7°88 180 90 1°63 
2 760 79 1 162 
23 72 738 92 162 
24 6-92 137 93 161 
25 653 176 04 160 
26 6 08 75 95 160 
27 561 1-74 96 59 
23 v2 1-73 97 159 
29 463 72 9s 158 
30 a5 171 99 153 
3 370 1-70 100 1°57 
32 3°32 1-69 

NOTES FROM GERMANY. 





(From our Correspondent. ) 

| A VERY surprising result of the Austrian manufacture of Bessemer 
| steel has recently been pointed out by the well-known German metal- 
lurgist, Von Tunner, in an article of some length in the Oesterreiche 
Zeitschrift fiir Berg-und Hiitten-Wesen, It is that in the Austrian 
empire, and especially in Austria Proper, rails of Bessemer steel 
can now be wade at a lower price and of better quality than in 
any other country, England not excluded. As an illustration of 
this, 30,000 cwt. of rails of Bessemer steel have recently been 
| ordered by the Northern Railway, and one-half the number has 
been already delivered from the iron works at Priivali and Buch- 
scheiden, in Carinthia, guaranteed for eight years, at only 8 florins 
and 50 kreutzers per Zoll. centner (at the present exchange equal to 
about £13 per ton), freight to Vienna included. This result is the 
more remarkable, inasmuch as the Austrian works are at the same 
time unable to produce rails of puddled iron at a price capable of 
competing with that at which they are delivered here from English 
and North German works. In North Germany, as well as in 
England, the prices for steel rails are decidedly higher. Rails with 
only the heads of Bessemer steel have been offered to the Bavarian 
railways, from the Hirde Works, at £16 per ton; quite lately this 
has been reduced to £16 10s. per ton for rails entirely of Bessemer 
steel, and £14 10s. per ton with merely the heads of steel, both 
prices reckoned loco Hirde. The Bochum Works and Krupp’s 
works, at Essen, are also reported to have offered Lessemer rails 
to the Leipsic-Dresden Railway at from £17 to £19 per ton. On 
the other hand, wrought iron rails with steel heads cost nearly as 
much in Austria as entire steel rails. The cost price of the rails 
with heads of Bessemer steel manufactured at the works of the 
Austrian Southern Railway, near Graz, was about £8 per ton, the 
old rails being reckoned at £4 per ton, and without calculating 
amortisation of capital. Of course the rails made only partly of 
Bessemer steel are decidedly less durable than those entirely of 
steel, especially as the weld is rarely perfect, and only the softer 
kind of Bessemer steel can be employed, in order to ease the 
welding eg Worn-out rails of this description are also com- 
paratively far less valuable for working up again, on account of 
their heterogeneous nature. 

I have obtained some particulars on the use of small coal as fuel 
by the locomotives on the Austrian railways, which may be inte- 
resting for comparison. The consumption of this coal for the pur- 
pose is yearly increasing, and by the use of a larger fire-box and 
wider grates, to increase the draught, many of its usual disad- 
vantages have been removed. One of the reasons for its very 
extensive adoption by the Austrian Northern Railway Company is 
that more than 80 per cent. of the coal obtained from their own 
mines in Moravia is small coal, or dust coal. Formerly the 
Northern Railway employed nearly exclusively the comparatively 
very expensive Russian anthracite, until a series of experiments 
made some years since with regard to the introduction of small 
coal had shown that the latter might be employed successfully and 
with a far greater saving. : f 

The coal obtained at the mines is divided by sieve-drums into 
four kinds of varying sizes, viz., large coal, cube coal (coal of the 
size of a fist), nut coal, and small coal or dust coal. The last- 
named description of coal costs the Northern Railway 18 kreutzers 
per Zoll. centner (6s. per ton), whilst the large coal, which is less 
than 20 per cent. of the total amount of coal obtained, costs twice 
as much. The chief difficulty to be overcome in the use of small 
coal was, of course, the pee | up of the grates, whereby the 
necessary draught was prevented. Attempts were unsuccessfully 
made during four years to convert this small coal into a suitable 
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‘daseri tion of coke. Attempts to manufacture compressed bricks 
of coal however succeeded better. To each cwt. of coal-dust one 
ounce of dissolved starch was added, and the mixture compressed 
by hydraulic power into bricks weighing rather less than 10 Ib. a- 
piece, and costing for manufacture 13 kreutzers per Zoll. centner; 
they are, altogether, 31 kreutzers per Zoll. centner (8s. 6d. per ton). 
This compressed coal burns as well as large coal, and occupies less 
space. It is, therefore, used chiefly for the locomotives to pas- 
senger and express trains. But the use of the small coal in its 
unconverted state is, of course, the most economical. To enable 
the employment of small coal, therefore, all the new locomotives 
and locomotive boilers manufactured for the Northern Railway 
are made with larger fire-boxes, and have the fire-grates 
enlarged to 56in. long and 46in. broad. To prevent the throwing of 
sparks induced by this increase of draught wire-gauze diaphragms 
are inserted into the chimneys. By the above-mentioned changes 
the getting up steam with small coal proceeds as rapidly as with 
large coal in the locomotives of ordinary construction. As the 
employment of small coal as fuel necessitates greater attention to 
the stoking, pecuniary inducements, which are detailed below, are 
offered to the driver and stoker, which cause them to favour its 
use. As each description of coal has, of course, a different value 
as steam fuel, the quantities of each coal delivered for the loco- 
motives vary as follows:—100 Zoll. pounds large coal or brick 
coal, or 111 1b. coke, or 118 1b. nut coal, or 1461b. fat small coal, 
or 160 lb. lean small coal. The driver is at liberty to select any of 
the above-mentioned varieties of coal, but generally chooses small 
coal, as the quantity of the latter delivered to him is so propor- 
tioned that he is enabled to effect a greater saving by the use of it 
than any other coal, and so to increase the sum he derives from 
the allowance of 9 kreutzers per cent. of coal saved, which he 
receives. 

According to statistics lately published 153 axles broke com- 
pletely and 40 partly, during the year 1865, on the lines under the 
German “‘ Association of Railway Managing Authorities.” Of these 
breakages forty-five took place during December, January, and 
February, thirty-six during the next three months, thirty-eight 
during the neat three months, and thirty-four during the last 
three months. During the cold —— of this year, therefore, 
there were only 29°4 per cent. of breakage as compared with 40 
per cent. during the same period in 1864, and 32 per cent. during 
January, February, and March in 1863. The axles broken had 
been in use on an average nearly nine years each (maximum 
sixteen-and-a-half years, minimum five months). They had 
journeyed an average of 23,285 German miles a-piece, and on an 
average 1,693 miles since they had last been examined. The average 
number of miles passed over by the axles from the different 
makers before they broke was the largest by those of Werner 
in Carlsruhe (three cast-steel axles average 39,299 miles). Of 
all the axles above-mentioned, seventeen cast steel axles had 
journeyed an average of 18,927 German miles a-piece before they 
broke; one of hardened cast steel, 20,742 miles; forty-six of fine- 
grained hammered wrought iron, 25,461 miles; thirty-eight of 
rolled wrought iron, 22,958 miles; forty-eight wrought iron axles, 
not specified whether rolled or hammered, 29,315 miles; three 
hollow axles, 20,056. The axles of hammered wrought iron appear, 
therefore, to have been the most, and those of cast the least, 
durable. 

The value of the iron manufactured during 1865 in Bavaria 
amounted to £870,000. The total produce was 710,875 cwt. of 
cast iron in pieces; 95,602 ewt. of castings run direct from the ore; 
173,441 cwt. re-melted castings; 773,321 ewt. wrought iron in 
bars; 5,530ewt. iron plate; 18,340cwt. wire, and 16,145 cwt. 
steel. 

Nearly the same remarks we have made with respect to 
Austrian steel rails bear on tires and axles of Ressemer metal, 
but in a less decided degree. Von Tunner states that he hada 
welded tire manufactured from the very first yield of the Bes- 
semer furnace at the Neuberg Ironworks and that not the 
slightest fault could be detected in it, even at the welded part. 
3ut he does not consider that this is a very good mode of making 
the tires, as the weld becomes the more unsafe the harder the 
metal, and consequently the better the quality of the same. At 
the works of the Southern Railway, at Graz, attempts were made 
to produce Bessemer tires without welding, but were unsuccessful 
from the want of proper rolling mills of sufficient strength. 
Tunner, however, is, at the same time of the opinion that under 
the present circumstances there is but little reason against the 
adoption of welded tires for railway purposes by Austrian engi- 
neers, especially as even the unwelded Ressemer tires are, on 
account of the peculiar nature of the material, by no means 
entirely free from the danger of giving way. When tires of 
Bessemer metal are to be employed he strongly recommends the 
a noe of Mansell’s wooden disc wheels, on which the tires are 
to be fastened in such a manner that none of the parts can 
become separated even when split right through: ‘In conse- 
quence of the great elasticity of wood, as compared with iron 
and steel, the tires could scarcely ever give way.” The elasticity 
of a wooden dise, under a certain pressure, is three or four times 
as great as that of an iron or steel disc of the same form and 
strength (as shown by the managing director, M. Styffe, in his 
treatise ‘“‘On the Elasticity of Iron and Steel,” in the Zern- 
Kontorets Annaler, 1866, p. 131-—134). 
run very noiselessly, which is a proof that the other working 
materials and the permanent way have their strength less taxed, 
and consequently that fewer breakages of axles and rails would 
occur, With regard to the selling price of the Bessemer tires, it 
appears that whilst the price of the latter in England about a 
year ago was about twelve florins silver per Zoll. centner, it is 
only fifteen florins paper money (that is, at the present exchange, 
about eleven and a-half florins silver) per Zoll. centner at the 
Austrian Neuberg Ironworks. The price of Bessemer steel axles 
is still less here, as they are reckoned to cost 15°] florins in silver 
per Zoll. centner in England, whilst the price at Neuberg is only 
fourteen florins paper money, or about eleven florins silver. 


The Austrian Northern Railway Company has lately been 
deprived of one of its most important privileges by an arbitrary 
act of the Government. An Imperial concession to build another 
railway between Vienna and the capital of Moravia, Briinn, both 
of which towns are already connected by the Northern Railway, 
has been granted to another, the Staats Railway Company, not- 
withstanding the exclusive concession for that communication 
already held by the Northern Railway Company. This proceed- 
ing has created a large amount of discussion, and every attempt 
short of legal proceedings having been successfully made by the 
Northern Railway Company to regain their rights, they have 
commenced a formal suit at law against the Government. This 
occurrence is the more to be regretted as the Austrian Northern 
tailway is, as I have already mentioned in another letter, one of 
the oldest and best conducted railways in this country, and the 
only one not bolstered up by Government guarantees. Its 
charges are, at the same time, by no means exorbitantly high. 

With regard to the breech-loader question, the Austrian papers 
have at length commenced to state what I reported to THE 
ENGINEER nearly three months ago, viz., that the Remington 
gun has been definitely adopted by the Government for the use of 
the Austrian army. Several small alterations have been made in 
the lock, which, without altering the principle, have, at the 
sacrifice of somewhat of its former niet simplicity, greatly 
strengthened the closing of the breech. The choice of this 
breech-loader was only made after it had been subjected to several 
series of severe trials and experiments by experienced men, and a 
close comparison with every other practical breech-loader hitherto 
invented. The look of the Peabody gun, which is considered the 
next best, contains nearly double the amount of pieces of the 
Remington. The Lindner system (improved needle gun), of which 
so much was thought of at one time, has been utterly rejected. 
For various reasons the old muzzle-loaders will probably not be 
converted on the Remington system, but perhaps on the Millbank 
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or Ryder system, the latter of which is stated to have been pro- 
posed to the Imperial Commission by Mr. Paget, the gentleman 
who first drew the Austrian official attention to the Remington 
n, and who has established a large factory here for the manu- 
soa of breech-loaders on this system for the Austrian Govern- 
ment. 
Vienna, 22nd December, 1866. 
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2259. DAVID CADDICK, Ebbw Vale, M hire, “ Imp its in the 
construction and working of furnaces for puddiing, balling, heating, and 
melting metals, and for economising the heat of such furnaces.”—3rd Sep- 
tember, 1866. 

2573. WILLIAM EDWIN HICKLING, Market-street, Leicester, “ Improved ma- 
chinery or apparatus for washing bottles.”—4ith October, 1866. 

2761. JEAN PIERRE DEBAUCHE, Cherbourg, France, “ An improved cylinder 
brash for waxing apartments, and apparatus used therewith.”—26th October 
1866. 

2885. EDWARD HUXLEY, Old Cavendish-street, Cavendish-square, “The im- 
proved manufacture of coverlets, rugs, quilts, or covers for beds, and certain 
articles of wearing apparel, and as a stuffing for cushions and pillows.”—7th 
November, 1866. 

2955. GEORGE FREDERICK FREEMAN, Broughton, Manchester, “ A new com- 
position applicable to rollers for calico printing and to other purposes.” — 12th 
November, 1866. 

2967. WILLIAM STEVENSON MACDONALD, Manchester, ‘‘ Improvements in the 
method and means of cleansing textile and other fabrics and materials, and 
also in the method and means of cleansing and preparing textile and other 
fabrics and materials to be dyed or printed and dyed.” 

2969. AUGUSTUS SCHOLEY, Cunningham House, St. John’s-wood-road, London, 
“ Improvements in nails or similar fastenings.”—13th November, 1866. 

2977. EDWARD JOHN PAYNE, Birmingham, Warwick, *‘ An improved mode of 
authenticating or confirming telegraphic despatches, and for apparatus to be 
employed therein.”—A communication from John Haffenden, Manilla.— 
14th November, 1866. 

3019. NICHOLAS MICHEL MARIN, Avenue de Paris, St. Denis, Seine, France 
“ Improvements in knapsacks, valises, and other portable cases.” 

3021. FREDERICK HERBERT GOSSAGE, Widnes, Lancashire, “ Improvements in 
preparing cotton seeds for the process of decortication.” 

3023. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ Certain 
improvements applied to clocks and to the receiving apparatus of telegraphs.” 
—Acommunication from Edouard Néel, Faubourg St. Martin, Paris. 

3025. WILLIAM EDWARD NEWTON, Chancery-lane. London, ** Improvements 
in machinery for submarine ex« tions.””—A ication from Claudius 
Edward Habicht, New York, U 8.—17th November, 1866. 

3029. JULIAN BERNARD, Lincoln's inn-fields, London, ** Improvements in 
motive power engines, parts of which are specially adapted for raising and 
forcing water and for other mining purposes.” 

3031. THOMAS WARDLAW, Toughmill, Dunfermline, N.B., “ Improvements in 
reaping machines.” 

3033. JAQUES HERMANN AUGUSTE GRUSON, Westminster Palace Hotel, West- 
minster, “ Improvements in armour plating for vessels of war, floating or 
land batteries, and fortifications.” 

3035. JAQUES HERMANN AUGUSTE GRUSON, Westminster Palace Hotel, West- 
minster, ** Improvements in gun carriages and in the means of working 
heavy ordnance.” 

3037. THOMAS WHITLEY, Cobden-street, Bradford, Yorkshire, “‘ Improve- 
ments in machinery fur combing wool and other fibre.” 

3039. JAMES BAKER, Pall Mall, London, “ Improvements in magnetic engines.” 
iuth November, 1666. 

2045, EVAN THOMAS, Aberdare, Glamorganshire, ‘‘ Improvements in safety 
lamps.” 

3049. JAQUES HERMANN AUGUSTE GRUSON, Westininster Palace Hotel, West- 
minster. ** Improvements in the construction of breech-loading ordnance.” — 
20th November, 1866. 

3053. JOHN TASKER, Sh r in door mats, which improve- 
ments are also applicable to coverings for tloors of passages, offices, and other 
places.” 

3055. CHARLES JAMES WAHAB, Valleyfield, N.B., ** Improvements in purify- 
ing polluted water.” 

3057. JOHN BRINDLEY, St. Alkmunds, Derbyshire, “ A new or improved arti- 
ficial incubator.” 

3061. PERCY GRAHAM BUCHANAN WESTMACOTT, Elswick, Newcastle-on- 
Tyne, “ Improvements in machinery for conveying, distributing, cleaning, 
and conditioning corn and grain. also applicable for other articles in bulk.” 

3063. PETER GLEDHILL, Newcastle-on-Tyne, *‘ Improvements in machinery 
and apparatus to be used in cutting coal and other minerals.”—21st November, 
1866 

















3057. THOMAS MCCOMAS, Old Broad-street, London, ‘‘ Improvements in raising 
sunken vessels.” —A communication from Samuel William Maquay, Footscray, 
Melbourne, Bourke, Victoria, 

3069. JOSIAH BERRY, JOSEPH BROOKE TURNER, and CHARLES VICKERMAN, 
Huddersfield, Yorkshire, “ Imp in hi r app for 
twisting or doubling yarns or threads of wool or other fibrous substances.” 

3071. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, *‘ Improvements 
in hinery or app for raising, lowering, moving, or transporting 
heavy bodies.”"—A communication from Charles Le Blanc, Paris. 

3073. WILLIAM ROBERT LAKE, Southampton-buildings. Chancery-lane, 
London, ‘An improved apparatus for tapping beer casks, and other like 
vessels containing liquids under p A ication from Thomas 
Marsh, Stephen Perry, and John Balckom, Central Falls, Smithfield, Rhode 
Island, U.8.—22nd November, 1866. 

3077. JOHNSON KITCHEN, WILLIAM KITCHEN, SAMUEL SAMUELS, Accrington, 
Lancashire, ** An improved railway brake, a portion of the apparatus of 
which can also be employed as a means of communication between the 
guard and driver of a railway train.” 

3079. WILLIAM HENRY POSTLETHWAITE GORE, Langham-street, Portland- 
place, and ROBERT GREEN, Ladbroke-terrace, Bayswater, “* Improvements 
in constructing and repairing roads, and in apparatas to be employed 
therefor.” " 

3081. JOHN ROBINSON, Greenfield, Yorkshire, “ Certain improvements in appa- 
ratus for ising fuel by ining and applying heat to the heating of 
water.” 

3085. FREDERICK TYERMAN, Gracechurch-street, London, “ Improvements in 
shades or protectors for shielding the eyes from the glare of strong light.”— 
23rd November. 1866. 

3091. CARL DIETRICH JULIUS SEITZ, Sunderland, Durham, “ An improvement 
connected with the bleaching of fibrous substances, and with the manufacture 
of bleaching powder, bleach liquor, or sulphuric acid.” 

3095. WILLIAM BASS, Little Broughton, Cumberland, “ Certain improvements 
in machinery to be employed in the making of nails, spikes, and other 
articles of a similar character.” 

3097. JOHN KNOWLES LEATHER, St. Helen's, Lancashire, ‘‘ Improvements in 
the manutactare of salts of soda and potash.” 

3099, CHARLES HENRY SOUTHALL and KOBERT HEAP, Staleybridge, Lanca- 
shire, and JOHN TASKER, Sheffield, “ Improvements in self-acting machinery 
or apparatus for uniting tegether two or more strips of leather or other 
material to be used as machine belts, straps, or bands, or for other similar 
purposes,” 

3101. CHARLES WOOD, Middilesbro’-on-Tees, ‘* Improvements in apparatus for 
measuring the temperature of currents of air or fluid.” — 24th November, (866. 

3103. WILLIAM EDWARD GEDGE, Wellington-street, Strand, ** Improved ma- 
chinery or app or ing wadding.”"—A communication from 
Jean Marie Lazare Long, Passage des Petites Ecuries, Paris. 

3107. JAMES EDWARD BOyYD, Hither Green, Lewisham, Kent, “ Improvements 
in grass or lawn mowing machines.” 

3111. THOMAS JABEZ BARRON, New York, U.S., ‘‘A new and improved 
method or process for converting iron into steel by the action of certain 
gases, and for producing gases for such purpose.” 

3113. ROBERT HENELADE COURTENAY, Meyrick-road, Clapham Junction, 
Surrey, * Improvements in the preparation of printing surfaces by the aid 
of photography.”—26th November, 1866. 

3115. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in woollen and other yarn or twisted strands, and in the machi ery or appa- 
ratus employed in treating the same.’—A communication from Edward 
Tucker Cooper Lutton, Philadelpbia, U S. 

3119. JOHN KERFOOT, Blackburn, Lancashire, ‘‘ Improvements in mules for 
spinning and doubling cotton and other fibrous substances.” 

3121, JAMES LAW, Cleckheaton, Yorkshire, ** Imp in hi 
carding wool and other fibrous substances.” 

3123. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improved ma- 
chinery for making cast steel railway wheels and other castings in metal.”— 
A communication from John Blake Tarr, Chicago, Llinois, U.s. 

3125. RICHARD GEORGE, High-street, Watford, Hertford, “* Improvements in 
machinery or apparatus for obtaining motive power.”—27th November, 1866. 

3127. GEORGE BACKHOUSE, Blue Pits, near Rochdale, Lancashire, “ Improve- 
ments in machinery or app for ring dboard or paste- 
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3129. HENRY TIMMINS, Soho-square, London, “Improvements in furniture 
springs, and in machinery to be ployed in the fa of furniture 
springs.” 

3133. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, * Improvements in the manufacture of white lead.”—A communica- 
ag William Bell, Thomas Mara Fell, and Ambrose George Fell, New 

ork, U.S. 

3135. GEORGE HOWARD, Berners-street, Oxford-street, London, “‘ An improved 
Manufacture of elastic seat.” 28th November, 1866. 

3146. EDWARD THOMAS HUGHES, Chancery-lane, London, “A new or im- 
proved mode of saccharatification of sugary substances.”—A communication 








from Frederic Junemann, Rudolpheim, Austria, and Pierre du Rieux and 
Edouard Roettger, Lille, France. 

3150. WILLIAM WOOD PILCHER, St. Margaret's-at-Cliff, near Dover, Kent, 
“ Imp in the horse-hoes.” 

3154. HENRY PAUL TRUEFITT, Burlington Arcade, Piccadilly, London, “ Im- 
ae in the manufacture of hair, nail, tooth, and flesh brushes.”—30ch 

You! , 1866. 

3156. JAMES WEBSTER, Birmingham, “ An improved lighting, heating, and 
cooking apparatus.” 

3158. JOHN RAMSBOTTOM, Blackburn, Lancashire, “Improvements in com- 
poond steam engines, and in the construction and arrangement of steam 
generating furnaces.” 

3162. HYDE BATEMAN, Barnes, Surrey, “ Improvements in corkscrews.” 

3!64, WALTER BUTLER, Old Kent-road, and ALEXANDER DALGETY, Shard’s- 
terrace, Peckham, Surrey, ** Impr nm in the 4 between rail- 
way engines and carriages.”—\st December, 1866. 

3166. THOMAS BARKER, Redditch, W: hire, “An imy d 
for the delivery of fog signals upon railways.” 

3174. BENJAMIN JOSEPH BARNARD MILLS, Southampton-buildings, Chancery- 
lane, London, ** Improvements in bench vices."—A communication from 
New England Vice Company, Massachusetts, U.S. 

317», AUGUST HERMANN and HENRY BRETHAUER, New Haven, Connecticut, 

U,S., “ Improved apparatus for discharging bilge water from vessels’ holds.” 

3178. WILLIAM HORATIO HARFIELD Royal Exchange-buiidings, London, 
“Improvements in chain cable holders, applicable for capstans and wind- 
lasses. and in apparatus for driving cap "~ 3rd D ber, 1866 

3180. HENRI ADRIEN BONNEVILLE, Porch terrace. Bay Tt, London, 
* Improvements in the manufacture of white lead, and in the vessels ¢on- 
nected therewith.”— A communication from John Harvey Hebert, Brooklyn, 
New York, U.S. 

3182. JOHN SMEETON, Fieldgate-street, London, “ Imp 
apparatus for railway trains.” 

3188. DANIEL SUTCLIFFE CHATER, Blackhorton Vicarage, Devonshire, “ Im- 
provements in chimney tops for the prevention of smoky chimneys.” 

3190. EDWARD LOUIS PARAIRE, Mornington-crescent, Regent's Park, London, 
“ Improvements in looms for weaving.” 

3192. WILLIAM ALFRED MARSHALL, Leadenhall-street, London, “ Improve- 
ments in insulating and p ng electric telegraph wires, and in the means 
or apparatus e:nployed therein.” — 4th December, 1865. 

3196. ROBERT HABRILD and HORTON HARRILD, Fatringdon-street, London, 
**Improvements in printing machines.” 

3198. CHARLES MARIN FONTENOY and JEAN NICOLAS DOFFIELD, Rue St. 
Appoline, Paris, ** Improvements in the fastenings of covers for powder 
flasks or cases used in naval gunnery.” 

3200. JOHN TOWARD, St. Ann’s-row, Newcastle-upon-Tyne, ‘* Improvements 
in machinery for the manufacture of bricks.” 

3202, JAMES FIRTH and EDWARD FIRTH, Belfast, ** Improvements in railway 
crossings.” 

3204. FITZMAURICE PALMER, Old Derrig, Queen's County, Ireland, “ Improve- 
ments in projectiles.” 

3206. JAMES BARWICK and SAMUEL TINDALL, Silvertown, Essex, “ Improve- 
ments In packing for the piston rods of steam engines, and of pumps for 
raising or forcing hot fluids, acids. and other corrovive matters, which im- 
provements are also applicable to the packing of the stuffing-boxes or glands 
of the spindles or axes of cocks or valves used for the passage of steam, hot 
fluids, or acids."—5th December, 1866. 
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Invention Protected for Six Months by the Deposit of 
Complete Specification. 

3328. WILLIAM Rosert LAKE, Southampton-buildings, Chancery-lane, 
London, ** Improvements in nails, and in machinery for manofactamng the 
same.”—A communication from Arlon Man Polsey, Boston, Massachusetts, 
U.S.—18th December, 1866. 


Patents on which the Stamp Duty of £50 has been Paid. 

3208. FREDERIC NEWTON GISBORNE, Adelaide-place, London Bridge, 
“ Signals.”—19th December, 1863, 

3218. RORERT HEATON TAYLOR, Brightside, near Rotherham, Yorkshire, 
“ Lubricating cylinders of steam engines.”—21st 

3219. ROBERT PATERSON, Glasgow, Lanarkshire, N.B.,**Steam engines.”— 
21st December, 1863. 

3212. JAMES HOWDEN, Glasgow, Lanarkshire, N.B., “ Steam engines and 
boilers.” — 19th December, 1863. 

3216, WILLIAM CLARK, London and WILLIAM FOTHERGILL BATHO, Birming- 
ham, “ Rolling roads.”—2! st December, 1863. 

3240. JOHN GJERS, Middlesbrough, Yorkshire, “ Lifts.”—22nd December, 186% 

3273. JOHN GJERS, Middlesbrough, Yorkshire, “ Kilns.”—28th December, 1863, 

3223. JOHN GREEN, Newtown Farm, St. Martin, Worcestershire, “ Harrows, 
cultivators, and ploughs.”—21st December, 1863. 

3224. EDWIN JOHN GREEN and RICHARD MASON, Birmingham, “ Holder for 
reels, spools, &c.”—2isi December, 1863. 

3241. ARCHIBALD TURNER, Leicester, “ Looms.”—22nd December, 1853. 

2342. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “ Tips for boots 
and shoes.”—23rd December, 1863. 

3256. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “Tips for boots 
and shoes.”—23rd December, 1863. 

3°63. HENRY PHILIP FORREST, Worksop, Nottinghamshire, “ Measuring 
fluids.”"—24th December, 1863. 

3290. HENRY CAUNTER, Stornoway, Lewis, Ross, “ Lubricating matter."—29/h 
December, 1853. 

3291. DAVID NAYLOR, Brighouse, Yorkshire, “ Looms.”—29th December, 1863. 

3246. JAMES KONALD, Li ** Dressing fibres.”"—23rd December, 1863. 

3253, WILLIAM EDWARD NEWTON, Chancery-lane, London, ** Breech-loading 
fire-arms.”— 23rd December, \*b3. 

3254. SAMUEL BRADLEY ARDREY, SAMUEL BECKETT, and WALTON SMITH 
Manchester, * Lathes.”— 23rd December, 1863. 

3261. SOLOMON SALLY GRAY, Boston, Massachusetts, U.S., ‘‘ Paper collars.” 
—24th December, 1863. 








Patents on which the Stamp Duty of £100 has been Paid. 


2883. GEORGE SAVILE GOODALL, Brighouse, Yorkshire, ** Carding tow, fia 
&e.” 19th December, 1859. 

2896. JoserH WILLCOCK, Chancery-lane, London, “ Mincing meat, &c.”—20th 
December, V859. 

2905. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘* Water traps.”— 
20th December, 1859. 

2918. ALFRED VINCENT NEWTON, Chancery-lane, London, * Kilns.”—22nd 
December. 159. 

2967. SAMUEL KING, Edwards-street, Portman-square, London, ‘Spirit 
lamps.” — 29th December, 1859, 

299”. HENRY COCERANE, Middlesbro’-on-Tees, “Core bars.”—30th December, 
1859. 

2990. JOSEPH WHITWORTH, Manchester, “ Projectiles.” —30th December, 1859. 

2975. THOMAS STOKES CRESSEY, Burton-on-Trent, * Trussing casks.”—29/h 
December, 1859 

2953, XAVIER CARRERE DE NABAT and ARMAND CARRERE DE NABAT, Rae 
a@’Anvouleme St. Honoré, Paris, “Apparatus to shear animals.”—27th 
December, 1859. 





Notices of Intention to Proceed with Patents. 

2064. JOHN EDWIN KEIRBY, Parker-street Mill, Manch “ Imp 
in packing for steam, water, air, and gas-tight joiuts,” 

2065. HENRY GRIFFITH CRAIG, Youghal, Cork, Ireland, “ An improved needle 
gun.”"—tith August, 18.6. 

2070. Ropert LeiGu, Wigan, Lancashire,“ A new or improved direct-acting 
lift or tilt hammer.” 

2071. HENRY BELL, Belfast, “Improvements in violins, violas, violoncellos, 
and guitars.” 

2072. DESIRE MARCHAL, Brussels, Belgium, *‘ Imp in the 
tion and prevention of smoke, and in increasing the heating power of fuel."— 
13th August, 1806. 

2078. ROBERT WILSON, Patricroft, near Manchester, and WILLIAM MARTIN, 
jun., Dundee, N.., "Certain improvements in the construction and mode of 
working calenders and mangles used in finishing textile fabrics.”—14th 
August, 1866, 

2087. STEPHEN ALLEY, 
drilling machines.” 

2091. EDWIN WILLIAM DE Rvsett, Lewisham, Kent, and RICHARD FARRELL 
DALE, Shoe-lane, London, “ Improvements in pumps, and in adapting them 
for propelling vessels and for other purposes.” 

2092. WILLIAM BROOKES, Chancery-lane, London. ‘‘ Improvements in appa- 
ratus for cutting, grinding, and finishing marble and other similar materials.” 
—A communication from James W. Maloy, Boston, Massachusetts, U.S. @ 

2095. JAMES WEBSTER, Birmingham, “ Improvements in coating and recover- 
ing metals from chiorides and other solutions of metals.” 

2100. WILLIAM SHAW, Hyson Green Works, and JAMES CONNELL, Burton- 
street, Nottingham, * Improvements in the manutacture of elastic and other 
fabrics.” —15th August, 1866. 

2104. WILLIAM CLARK, Chancery-lane, London, “Improvements in redders 
for ships and other water craft.”—A communication from William Lyman 
Wetmore and Nicholas David Le Pelley, Cleveland, Cuyahoga, Ohio, U.S. 

2106. WILLIAM COLVILLE GIBSON, Ne pon-Tyne, “A new or im- 
proved method of protecting labels from injury.” 

2110. GEORGE PAYNE Belmont Works, Battersea, Surrey, “‘ Improvements in 
treating fatty and oily matters.” 

2111, JOHN HOLLY, Regent-street North, Blackwall, London, “ Imp ti 
in railway brakes.”"— 16th August, 1866. 

2115. ALFRED PARAF, Manch » * Imp in the use and application 
of an inorganic glyceric ether."—17th August, 1866. 

2128. SAMUEL MORTIMER. Bradford, Yorkshire, ** Improvements in machinery 
or apparatus for combing wool or other fibrous substances.” 
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Glasgow, Lanarkshire, N.B., *“‘ Improvements in 
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N SANDERS BLOCKLEY, Leeds, and JAMES UWERVEY, Bradford, 

re, “Improved machinery or apparatus for the manufacture of paper 
bags.” —Isih August, 1866, 

2131. SAMUEL RADCL 
shire, * imorevements 'n slubbing and rowing! 
is app iceb'e to winding and throstl: frame 

2133. WALTER WELDON, Park Villa, Westhill, Highgate, Middlesex, “Im- 
provements in the construction of ordnance, partly applicable also to other 
purposes,” 

2136. WILLIAM TAYLOR, Bridge-street, Driffield, Yorkshire, “ Improvements 
in sewing machines." —20th August, 1866. 

2140, JOHN MURPHY, New York, U.S., * Improvements in the construction of 
springs suitable for railway carriages, and for various other uses.”—2Is¢ 

, 1866. 

56. RGE HASELT Southampton-buildings, Chancery-lane, London, 

* An improved proce or bleaching, with the aid of hydrostatic and pneu- 

matic pressure, conjointly or separately, wood, straw, and other fibrons 

material for the mauuficture of paper pulp, and for bleaching flax, hemp, 
threads, yarns, felts, cloths. and other fibrous and textile materials,”—A 
communication from Henry Jones and Duncan Farquharson, Rochester, and 

Isaac Cowles Cotton, Buffalo, New York, U.S.—2?nd August, 1866. 

2149. STEPHEN AMOS MAIN, Morley’s Hotel, Strand, London, ** Improvements 
in breech-loading and other fire arms, and bayonets for the same.”—A com- 
munication from Charles Howard, New York, U.S. 

2160. JAMES LIVESEY and JOHN EDWARDS, Park-street, Westminster, “* Im- 
provements in the permanent way of railways and signals for working the 
same.” 

2166. THOMAS ALL 





PLATT and EDMUND HARTLEY. Oldham, Lanca- 
ames, a modification of which 




























N, Hill-street, Finsbury, London, “ Improvements in ma- 
chinery or apparatus for cutting splints for making matches, 

2171. JOR JOHNSON, Brooklyn, New York, U.S.,** An improvement in sub- 
marine rakes for gathering oysters or other articies.”— 23rd August, 1866. 

2185, WILLIAM LANCASTER OWEN, Newport, Monmouthshire, * Improve- 
ments in apparatus fur working tehes and signals of railways.” 

2199. CHARLES TALBOT PORTER, Windfield-terrace, Old Trafford, Lancashire, 
“Improvements in steam engines.”— Partly a communication from John 
Franklin Allen. New York, U.S.—25th August, 1866. 

2206. THOMAS DAVIS, Roundhay, Yorkshire, “An improved method of, or 
apparatus for, ventilating dwelling houses or other buildings.”—27th August, 
1s66. 

2212, RICHARD BUCKTON, Hunslet, near Leeds, Yorkshire, ‘‘ Improvements in 
looms for weaving.” —2sth August, 1866. 

2240. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “An improved 
pavement for roads, stre and other thoroughfares. A eommunication 
from Charles Sebille, Nantes, France.—30th August, 1866. 

2303. ALEXANDER MACKIE, Warrington, Lancashire, **‘ Certain improvements 
in machiuery or apparatus for composing or setting type.”—7th September, 
1866. 

2314. CHARLES THOMAS BURGES Brentwood, Essex, ** Improvements in 
reaping machines.”—Sih September, 1866. 

2427. WILLIAM CLARK Chancery-lane, London, ‘‘ Improvements in picker 
motions fur looms.”—A communication from Hosea Elliott, Globe Village, 

husetts, U S.—2Ist September, 1866. 

UNIER-LAURIAC, Le Creusot (Soane et Loire), France, ‘* Im- 
prov in the process of casting iron cylinders or any other cast iron 
pieces with hard metallic thickness or wrapper, and separately with white 
and grey iron, s> that both kinds of castings are sticking together.” 

2519. PIERRE PAUL JOSEPH MARTIN, Ree du Faubourg St. Martin, Paris, 

Improvements in cotton seed hullers for decorticating machines,” — 29th 
Seplember, 1866. 

2647. WILLIAM CLARK, Chancery-lane, London, *‘ Improvements in he 
and warming rooms and other buildings, and in apparatus for the sam 
communication from Louis Marie Anez, Boulevart St. Martin, Paris.—12th 
October, 1866. 

2665. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ An improved apparatus for tapp ng beer casks and other like 
vessels containing liquids under pressure.”—A communication from Thomas 
Marsh, Central Falls, Smithfield, Rhode Island, U.S.—15th October, 1856. 

0. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ** Improved 

arrangements of appatatus for storing or holding petroleum and other in- 

flammable liquids."—A communication from Felix Bizard and Pierre, 
Labarre. Marseilles, France.— 18th October, 1866. 

735. ALFRED VINCENT NEWTON, Chance! 

the manufacture of rails for railways. A communication from Samue 

.. Potter, Wyandotte, Michigan, U.S.— 23rd October, 1866. 






















































































—25th October, 1866. 





breech-loading fire-arm 





ing ranges.”~ 9{h November, 1866. 





30:4, AIME ETIZENNE BLAVIER, Angers, Maine, France, *‘A proceeding of 
cons tion of cereals and substances alimentary, vegetable, and animal.” 





3025 WILLIAM EDWARD NEWTON, Chancery-lane, London, * Improvements 
in machinery for submarine excavations.”—A communication from Claudius 
Edward Habicht, New York, U.S. 17th Vovember, 1866. “ 

3053. JOHN TASKER, Sheftield, *‘ Improvements in door mats, which improve- 
ments are also applicable to coverings fur floors of passages, offices, and 
other places.” 

3061. PERCY GRAHAM BUCHANAN WESTMACOTT, Elswick, Newcastle-upon- 
Tyne, “ improvements in machinery for conveying, distributing, cleaning, 
and conditioning corn and grain, also applicable for other articles in bulk.”— 
2ist November, | 866. 

3081. JOHN ROBINSON, Greenfield, Yorkshire, “Certain improvements in 
apparatus for economising fuel by retaining and apj lying heat to the heating 
of water.”—23rd November, 1866. 











All persons having an interest in opposing any one of such applications 
should icave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
2-nd December, 1866. 
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*,* Specifications will be forwarded by post from the Patent-office on rece:pt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-offive Order, made payable at the Post-office, 5, High Holborn, to Mr. 

3ennet Woodcroft, Her Majesty’s Patent-office, Southampton- buildings, Chan- 
cery-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 








Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
. Water Mills, Gearing, Boilers, Fittings, &c. 
1433. A. CHRICHTON, Cork, * Marine steam engines and surface condensers,.”— 
Dated 2ist May, 1866. 

Instead of employing a surface condenser either in the form of a tubular or 
tubulous box or boxes. or other form or description of vessels mounting upon 
or forming part of the engine for receiving the exhaust steam of marine 
steam engines, and condensing it for the purpose of adding to the useful effect 
of the steam within the steam cylinders, and also instead of employing as 
part of marine steam engine a pump for producing the necessary circulation 
of the condensing water through the surface condenser, the patentee, by the 
present invention, is enabled to dispense with both of these parts of a surface 
condensing marine steam engine, and he simplifies the mechanical construc- 
tion of such engines, reduces the number of working parts, and the liability to 
leakages incident to surface condenser, and economises the pcwer of the 
engine. He carries the steam from the eduction pipe of each cylinder to a 
metallic pipe or tube which passes out of the ship through the bottom, side, or 
bilge, externally from or near that portion of the ship in which the engines 
are fitted away aft sufficiently to effectively condense the steam, and the 
fresh water resulting from the condénsation of the steam is carried back in- 
board, the pipe or conduit being connected to the foot of the air pump or 
pumps or wherever inboard may be found most convenient for collecting the 
water and utilising the vacuum produced by the condensation of the steam. 
In practically applying the invention he prefers to adopt rectangular tubes or 
conduits for conveying the exhaust steam from the engines, and to take 
advantage of the opportunity afforded for heating the feed water required for 
supplying the bvuilers, by interposing between the exhaust nozzle of each 
engine and the external condeusins tube a hollow, double tubular, or tubulous 
vessel by which the exhaust steam is made to impart some portion of its heat 
to the feed water in its pas-age to the boiler. 

1441. A. V. NEWTON, Chancery-lane, London, ** Rotary steam engines.”"—A com- 
munication — Dated 22nd May, 1566 

This invention cannot be described without reference to the drawings. 

1451. 8 DOUGLAS, Blairgowrie, * Motive power engines.”—Dated 23rd May, 











1866. 
This invention has for its essential object a certain peculiar arrangement of 
hinery tus to be actuated by steam, water, compressed air, or 








lane, London, “ Improvements | 
1 | flexible material is attached to the valve, so as to be raised and lowered. The 


other liquids or gases, and is carried out as follows:—A wheel or wheels is or 
are carried on an axle or axles which rotate in water, air, or steam-tight 
bearings fixed in the side of a cylinder or case. The case is so constructed 
that the wheel revolves freely within it, and in such manner that as little 
wear as possible may result from the movement of the wheel therein. On the 
circumference, or in the body of the wheel, several curved passa are made ; 
these passages are so formed that the water, steam, or compressed air or gas 
entering therein leaves the passages by escaping therefrom to the same 
direction as approaching to the same point on the whe-! that it entered, that 
is to say, the passages are bent into a curved figure, and by the resistance 
opposed to the passage of the water, steam, compressed air, or gas as it issues 
from the return end of the passages, additional power is obtained over and 
above what would be due to the pressure of the column of water, steam, com- 
pressed air, or other fluid under ordinary circumstances. It is to be under- 
stood that the number of such passages employed may_be varied to suit any 
peculiar circumstances. 

1457. T. GREEN, Leeds, *“* Steam and other boilers.”’— Dated 24th May, 1866. 

The shell of the steam boiler constructed according to this invention is a 
cylinder placed in an upright position, and containing within it a fire-box of a 
conical form. The base of the fire box is nearly equal in diameter to the shell 
of the boiler, and it is fixed to the lower end thereof. The fire-box tapers 
gradually up toa point near, or by preference a little below, the water level 
of the boiler, where it is fixed to the flue which rises up from it through the 
upper end of the cylinder into a short chimney supported on the top of the 
boiler. The flue at its lowest end where it joins the fire-box may be smaller 
in diameter than at its upper end, so that the draught through the fire-box 
and flue is most contracted just at the point where it leaves the fire box, 
which is entirely below the water level. This concentration of the heat tends 
to prevent the escape of ke, and also to prevent the tlue from becoming 
overheated. The fire-bars from the bottoms of the fire box and the fire-door 
are immediately above them. Horizontal tubes of comparatively large dia- 
meter run through the fire-box from side to side, and communicate with the 
water space of the boiler; these tubes serve both to stay the boiler and also 
to increase the heating surface. The boiler is, by preference, mounted on a 
bed-plate of cast iron, in which the ash-pit is formed; this bed-plate may also 
be made hollow, and the space within it employed for heating the feed water 
for the boiler. 

1461. W. H. C. Voss, John-street, Minories, ‘* Rotary, steam, and hydraulic 
engines.” — Dated 25th May, 1866. 

This invention has reference to an arrangement of rotary engines, worked 
either by steam or by water power, in which the rotary motion of the spindle 
or shaft is effected by the action of a series of reciprocating pistons and piston 
rods upon an inclined plane dise, to which the said spindle or shatt is con- 
nected, such action of the pistons and piston rods producing rotary motion of 
the inclined plane-dise round a central axis. - Not proceeded with. 

1475. D. THOMSON, Old-street. St. Luke's, and W. PORTER, Manor Park, Lee, 
Kent, ** Machinery used in raising and forcing water, &c¢.”— Dated 26th 
May, 1866. 

For the purposes of this invention, in constructing a chain pump, the chain 
is formed in the following manner:—The links are alternately composed of 
plates on edge and plates on the flat. The inner edges of the plates op edge 
are curved to correspond with the surfaces of the upper barrel which gives 
motion to the chain. At intervals in the chains pistons are introduced, which 
are each composed of a plate or plates corresponding in form with the trans- 
verse section of the trunk or pipe through which they pass in raising water 
or other fluid. The plate or plates composing each piston is attached to the 
links of the chain in any convenient manner; but it is preferred to use two 
straps or plates bent in the middle, so as to receive the pins of the contiguous 
links, the plates or straps being of like width with the horizontal links of the 
chain. Each horizontal! link has affixed to or formed on it an internal projec- 
tion, and the upper barrel of the chain of pistons is formed with projections at 
intervals, which enter between the plates or edge forming the alternate links 
of the chain, and they enter between the ends of the plates which form the 


























horizontal links of the chain. The pistons are received in recesses formed in 
the upper barrel, and such is the case in respect to the internal projections of 
the horizontal or flat links). The lower barre!, under which the chain passes, 
is plain or cylindrical, and the internal projections on the inner surfaces of the 
flat links come against the same. In constructing valves of pumps used when 
forcing or raising water or other fluid, each passage or opening is covered 
with vulcanised india-rubber, or other suitable flexible material, of such 
dimensions as to overlap the opening or passage, and such india-rubber or 


valve is on the surface next the passage or opening rounded or bevelled, and 


| such surface of the valve more nearly corresponds with the dimensions of the 
| opening or passage. The water or other fluid, when passing through the pas- 





. EDWARD KNOWLES HEAPS, Leeds, Yorkshire, ‘‘ Improvements in cook- | 88g¢ or opening, bends the’ india-rubber or flextble material against the 


rounded or bevelled surface of the valve; whilst the valve is supported, when 

closed, at a distance from the opening or passage, and at a point or points 

beyond the edges of the india-rubber or flexible material in such manuer as 

not to press the india-rubber or flexible material between it and the seat of the 

valves. 

1487. G. DAVTES, Serle-street, Lincoln's-inn, London, ** Supplying steam boilers 
with water.”—A communication.— Dated 2xth May, \8vt. 

The patentee claims, First,a casing diviied into two or more chambers in 
combination with valves placed between the chambers, so that the water by 
the operation of the valves can be discharged from one chamber into another, 
and thence into the boiler, all substantially as described. Secondly, a revolv- 
ing hollow valve or reservoir, which communicates alternately with a water 
reservoir and with a steam boiler, substxntially as and for the purpose 
described. Thirdly, a casing in combination with a hollow valve containing 
two chambers, each of which communicates alternately with the upper and 
the lower part of the casing, substantially as and for the purpose described. 





Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1458. J. COOKE, Redditch, Worcester, “ Permanent way of railways, &c."— 

Dated 25th May, 1866. 

This invention cannot be described without reference to the drawings.—.Vot 
proceeded with. 

1481. G. SPENCER, Cannon-street West, 

railways.”— Dated 28th May, i866. 

This invention consists in supporting the ends of railw 
they are commonly called, by means of girders or b 
placed under the metals at the joints, and bearing at th 
sleepers next on each side of the joint, and on which girders the rail ends rest 
Sometimes the patentee fixes to the centre of such girders a suitable support, 
so that the rails bear only on such support for a few inches at their ends. 
Sometimes he uses an additional cross sleeper under the joint of the ra on 
which he places a support for the rail ends, so that it shall have a vertical and 
lateral support. 

1486. C. F. HENWOOD, East India Avenue. City, London, “ Ships’ rudders and 

parts connected therewith.”— Duted 28th May, 165. 

When balanced rudders are employed, or rudders which, in order to 
facilitate the steering, are made to project in front of as well as behind the 
rudder spindle, difficulty is experienced-in obtaining sufficient strength ; such 
rudders are usually of large size, and are supported with only two bearings : 
the upper or main bearing in the counter or hull of the vessel, and ‘he lower 
bearing or step on a horn projecting beneath the rudder. Now, according to 
this invention, the inventor gives additional support to the spindle of a balauced 
rudder, and he relieves the strain on the step or lower bearing thereof, by 
introducing a bearing or bearings intermediate of those above mentioned as 
heretofcre employed. In this way he forms an intermediate bearing midway 
or thereabout of the height of the rudder, and for this purpose he cuts away 
the rudder at the pvint where the centre bearing comes trom its leading edge 
back as far as the spindle, and in this way room is obtained for the bearing 
which is carried on a horn or projection forged or formed on a rudder post. 
He also introduces an intermediate bearing just over the top of the rudder, and 
this bearing is carried in the same way by a horn or projection forged or 
formed on the rudder post.—Not proceeded with. 


Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

1425. J.C. RAMSDEN, Bradford, ‘“‘ Manufacture of reeds for weaving and other 

purposes,” —Dated \9th May, 1866. 

According to this invention the inventor makes a reed sufficiently firm to 
answer all practical purposes. and yet with a great degree of elasticity, without 
using india-rubber or any similar élastic substance. The means by which he 
accomplishes this is as follows : — He uses balks or ribs of thin soft sheet metal, 
or other material; each rib is shaped to a semicircular or trough-lixe form, the 
dents are at each end enclosed between two such ribs, and the ribs are lapped 
with either dry band, or band run through some composition to give it a slight 
stickiness. When the reed is made he places it under a press, and presses it 
sufficiently to cause the dents to partly insert themselves into tne thin edges of 
the metal ribs; thereby they are held sufficiently firm, and yet retain all their 
elasticity. He prefers to make the ribs of sheet zinc. Not proceeded with, 


1426. H. B. BARLOW, Manchester, “ Machinery for preparing and spinning 
hemp and other fibrous subst "—A ci nication,—Dated 21st May, 


London, “ Supporting the rails of 


























hi 


binations of y 





1866. 
The nature of this invention consists in certain i 
for spinning, by whic the yarn is made to drive the flyer, and by which the 
yarn is wound either on to a bobbin, or on a drum of suflicient diameter to be 
made into a hank. By this means the differential motion is dispensed with, 
and a more equal twist is given tothe yarn. The drawing of the fibres is per- 
formed by aspiked or toothed roller placed between the drawing rollers, instead 
of screw gills, as now y, the drawing apparatus forming part of the 





| 
| 
| 
| 
| 





spinning machine,—Not proceeded with. 


Dec. 28, 1866, 


3, Lille, France, ** Manufacturing textile fabrics.”~Datea 








A. C. 


May, i866. 





Ist 











The wbject of this invention is to produce in bobbin net or gaipure ma¢ hines 
a particular fabric with a full ground, that is to say, a cloth spectaily niended 
for tables and for toilet covers. For the manufacture of this new cloth the 
inventor chooses in the bobbin net or guipure machine the grain whieh { ring 
the heavy or dense portion (nat), the text of which appears to the inys ntor 
preferable, and instead of limiting the formation of thi full part to 
the configuration of adesign, he produces this grain or po he whole breadth 





at each action of the machine, and he « tains a 
continuous fabric, that is to sa fabric the whole of which is full and thi k 
Now as each shuttle of the guipure machine has only a very limited stroke he 
appropriates the work so that all the shuttles in line work at the same time to 
produce the weaving of the same line for all the breadth of the fy ric, thus 
there are as many shuttles as there are threads of the warp, . 
1429. W. GADD, Nottingham, and J, MOORE, Manchester, * Li 
May, 1566. 

The patentees claim so arranging or combining parts of looms for weaving 

that two fabrics may be produced at the same time. one on each side or surfien 


of the fabric. He continues it 

















8.” —Dated 21s 























of such looms, in diagonal or inclined directions, in manner substantiq hap a 
described. Also the so arranging and combining parts of lo Weaving 
that the warp threads proceeding to the weavin d the weaving as pro: 
duced, may be in a diagonal or inclined direc L manner st tuulally ag 
described. 
1436. J. M. LINTOCK, and J. JAGGER, Barnsley, } re, “* Hed or healds 
for weaving.” — Dated 
This invention consists n knitting h ld 1 copper. 
brass, or other metal wire, in lieu of from twine or fib " rial, 
— Not proceeded with 
1440. W. E. NEWTON, Chancery-lane, London, “ A trratus to b, lin 
—A communication D i2ind Ma IsGt 
1 essentially, in « ’ nist y al 
solutions in a regular and uniform 1 1 by u y- 
ceeded with, . 
1444. W. ROWAN, Belfust, “ Ma / j ri n yf 
“ot +." — Dat id May, 1866. : 
This inven sts, First, in the i 1] 1@ ordinary 








pointed needles or pins used in car 
machines, and other machines for preparing {i " 
similar to knitting pin heads, and also of centrit ! 
volving cylinder; these pin heads and pins « 

act upon it in a more efficient manner than the 

The invention consists, Secondly, in fitting fan bla 
ing cylinder which carries the pins or other applian 
these blades revolve with the cylinder, a tu 
fibres of dust and other loose matt 
skeleton form, to allow the blast to pass throug 




















1450 J. LONGBOTTOM, Leeds, and — EASTW ,B 
he drying and calendering of yarns, textile fabri 
1866. tik , 

This invention relates to plication and us 
and in the drying of yarns t calen me ¢ 
kinds, paper, and other materials, ti neration ¢ 
and evaporating of liquids, and ccnsists in t 














purposes of superheated wat contained in stror 

or otherwise disposed, and 1 in a furna s 
temperature, or *rheat the water contained in 

such tubes. In applying th tubes to the drying 

the drying and calendering of tcxtile fabrics or paj 

them into the interior of hollow cylinders, boxes, « i 
contact with which the materials to be dried are caused to 5 
allowing steam to enter directly into such drying cylinders, boxe 
as heretofore. Or they sometimes > rials to 
direct contact with or nearto the supe ube 

water tubes may also be used in the generation of steam, ; 





evaporating of liquids, by immersing them in the ws 












operated upon. In some cases they propose to ap; perheated water 
tubes to the heating of air in any convenient chamber or eiver, fre h 
the highly heated air passes off to ordinary ing cylinders for the purpose of 
heating the same, or to be yplie 1 for the like purpose In 
order to ensure perfect joint d water tubes they propose to 
construct suc l 


One « oth pipes are coned 
inside and ¢ : 
cones the patentees 

«} 






having a flanze ¢ r 
the sharp cutting edge or ed pipes j 
contact, and thereby form th a 
edge or edges of the pipe or pipes i- or 
of the flange by means of an external socket having a 
al vy made at each end thereof, and 
»wed ends of the es to be j ed, the conical s t wa rt 





enclosed inside the socket. 
—— 
Ciass 4.-AGRICULTURE. 
Including Agricultural Engines, Wind 
Mills, A 


t apl. te Flour 
8s, Implements, J "7 


























438. G. W. HOME elhampton, near [ , ' 
scarifying lan ad 22nd May, 1% 
The object of this invention is to break, pulve or each row 
is turned by the p'ough, and the nature of the invent consi att i 
the ordinary plough. « team plougt ! ker, cutter, or f 
any well known construction, an ha 1 as will v 1 ately 
behi wv by the side of the turn fury H | each fu as 
it is turned, and bring to the surface al! couch iss r and weeds. 
1443. J. JAMES, Cheltenham, * Clod crusher i i23rd M Ist 
This improved clod crusher consists of a ser na w rollers 
mounted on a horizontal shatt, the ends of w ! ia 
fra e, to which is attached a pair of shafts for dr the 5 Ties 
of these wheels or rollers, at suitable intervals ! placed 
il Ww i the 
1 f earth without 
/ ‘ 
i rakes."—A unicas 
This invention cannot be cr 1 witt tot Te 
1490. MAYNARD and R. MAYNARD jun. J » € ** Horse 
rakes.”’— Dated 79th May, \s66. 
According to the present invention horse rakes 
teeth may, from time to time, be lifted or raised by 
again allowed to descend on to the land. It is 
litting the teeth off the land should be derived { 
both of the cariying wheels, and for this purpose t 
of a horse rake which carries the teeth, and upon w 


of the accumulation, they perform ps 
bolt, which is forced between two of the 
which lever a cord is attached, so that wher 
bolt is broaght into position between the spokes and re 
carrying the teeth with it, till they are vroucht to that the 
accumulation falls off, when the bolt being w vn the teeth again descend 
to the ground, 








Class 5.—BUILDING. 
Including Fixed Steam and other Engines, Horse, Wind and 
Water Mills. Gearing, Boilers, Fittings, &e. 
1454. W. HEATHFIELD, Upper Thames-street, London, * Ir jirders and 
joists.”"— Dated 24th May, \>66. 

This invention consists in forming th 
them, of iron gird-rs and joists of a curved or con 
section.—.Vot proceeded with. 


top and bottom flanges, or either of 
x shape in their crosa 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 





1437. C. P. COLES, Ventnor, Isle of Wight, “ Construction of vessels of war 
Sorts, and other defences.” — Dated 22nd May, \s 
This invention consists, First, in constructing and fitting, as hereafter 
descrived, a circular buikhead or fixed turret round the lower part and turning 
apparatus of a revolving turret or gun platfurm,for the purpo e of protecting 





This circular bulkhead in the case of ships is supported upon the 
main deck, to which angle irons secured, and the outside of the lower part 
of the circular buikhead rests against these angle irons. The bulkhead r aches 
up to about the level of the upper deck, and between the bulkhead and the ring 
which connects the upper deck beams the patentee leaves an annular space of 
about two inches in width, more or less, into which he forces wedges or filling 

The angle irons before mentioned and these wedges dispense with the 
sity of employing bolts or other fastenings for the circular bulkhead 
plating. Between the circular bulkhead and the socket of the central pivot of 
the revolving turret or platform he constructs radial bars or arins which hold 
and support the socket. The next part of the iavention is for the purpose of 
dispensing with the necessity of having a large hole in the upper deck of a 
vessel, or in thesurface of a fort or other like detence, to receive the base or lower 
part of the revolving turret or platform. This part of the invention consists 
in fitting the rollers upon which the turret or platform revolves below the 
upper deck or surface of the fort or like defence, so that sufficient of the rollers 
project through the apertures in the upper deck for the turret to revolve upon. 
The rollers may be supported by carlines or small beams below the upper veck, 
or in suitable frames, or otherwise. The apertures for the rollers and the 
central aperture for the socket are all openings that require to be formed in the 
upper deck or structure of the fort or defence for the turret or platform. 


the same, 





















_SNGIN EER 


THE 








519 





. 
Dec. 28. 1806. 
y. EMME, Portland-street, Soho, London, “ Cartridge extractor for breech | cated with from the exterior without admitting atmospheric air, in the manner 
loading guns." —Dated 25th Ma } substantially as specified. Secondly, the excitement, ignition or bringing ™ 
This invention is applicable to that class of breech-loading cuns wherein | operation, by electric or percussive action after blending or admixture, as | e- 
~ . Js fall down upon a hinge, so as to raise up and expose the breech for scribed, of any or all of the known chemical ingredients capable of producing 
hes er vheth or aes olen are adapted to discharge the pin cartridges, or the | gases tending to preserve animal or vegetab'e substances contained in the 
perio pie cartridges, or both. The general character of the extractor is | before named tanks, vessels, or carriaves, sub-tantially as specified. 
<omewhat similar to that usually fitted to such guns, consisting of a slide | 135). W. WELDON, Jighgate, ** Production of sulphateof sodium.”—Dated th 
having a Couble segmental head, which latter is recessed into the bree ch end May, 186%. 
of the barrels, and is furnished with a groove to receive the flanges of the car- | The improvements which 


1460 


1865. 








constitute this invention consist, Firstly,in a 











tri¢ges, the said segmental groove forming a continuation of the groove which | new methed of Gbtaining sulphide of sodium; and, secondly, in a com~- 
extends round the remainder of the breech end of the barrel. The -lide of the binat'on of processes which constitute, collectively, a new method of 
extractor is divided and works immediately below the barrels on each side of | manufacturing commercial seda by way of the imermediaic pro‘uction 
the ‘steel lump,” without being recessed into, and consequently without weak- } of the compound just mentioned, in which new method of manufa 

ening, ¢ither the barrels or the lump, and works in grooves cut or formed in | turing so¢da the more costly of the reagents employed are continually 


recovered for use over again The new method of obtaining sulphide of 
sodium which constitutes the first part of the present invention, consists in 
heating in admixture together in any proportions chloride of sodium, or common 
salt, sulphate of magnesium, having associated wtth it at least one equivalent 
of water, and coal, coke, or other convenient form of carbon. The chloride of 
sodium is decomposed by the sulphate of magnesium, and the one equivalent 
of water essential to be present also undergoes decomposition, the products 
} formed being sulphate of sed\um, oxide of: magnesium, and hydrochloric acid, 
which last flies off as a vapour ard must be condensed in the usual way. The 
sulphate of sodium as thus described is deoxidised by the carbon into sulphide, 
8 that what finally remains is a mixture of sulphide of sodium and oxide of 
mognesium or magnesia. The combination of processes which constitutes the 
second part of the invention has for aits objects, First, the decomposition of 
m, with production of either caustic soda or carbonate of 
mdly, the continual reproduction both of the reagent whereby 
h, when 

a 


the upper surface of the action on each side of the recess in which the steel 
lump fits when the barrels are locked, The forward ends of the sl de are eacl\ 
provided with a foot projecting at an angle downwards and forwards, and 
fitting into slots or recesses formed in the action at the forw ard ends of the 
grooves be‘ore referred to. The front and rear surfaces of the foot are parallel 
rach other, and the front surface of the correspomting slot is the same 
ang s the foot, whilst the rear surface is at a slicht!y different angle. so that 
whilst the mouth of the slot is aJmost the same widih as th: foot, the lower 

portion of the slot is somewhat wider. his peculiar conformation of the foot | 
and the slot causes the extractor to be thrust outwards whenever the barrels 
are turned down, and drawn inwards when they are raised up, and locked in 
such a manner that the head of the extractor never comes in contact with the 
face of the action. The two feet are connected together by means of a screw 
pin passing through a slot in the steel lump, upon removing which the 
extractor can be withdrawn for cleaning or other purposes. The head of the 
extractor is also provided with a guide pin, working in a hole dri led in the 
metal between the barrels. The lower ends Of he feet are rounded, so that in | 
whatever position the extractor may be when the barrels are hooked on, they | 
will always find their way into their r ective slots. 

M78. T YLE, Charing Cross, Loudon, 

charges in guns and fire-arms,”— D 



















sulphide of so 
sodium; and, S 
this decomposition is effected, ard of the compound by means of whic 
manufacturing soda by the combination of processes in question. the sulphide o' 
im is produced, whether by one operation, by the new process which forms 

the first part of the present invention, or by first obtaining sulphate of sodium, 
of dis- | by means oi sulphate of magnesium, and making the deoxidation thereof a 
second and distinct operation The patentee attains these two objects by 

















* Utilising the explosive force 


ted 2nth May, ise. 














The patentee claims the employment of an opening or open'ngs in the breech | causing to react upon the sulphide of sodiam the oxide or carbonate or some 
ends « f guns and fire-arms, which openings or passages ¢ closed by suitable | heavy metal, a sulphide of w hich can be obtained hy treat ng sulphide of sodium 
valves, discs, or wads, so as to be capable of resisting force of the explosio with its oxide or carbonate, in presence of water, by eb illition or otherwise, 
and preventing the passage of the gases in that direction, but which, just as the | and which heavy metal is further characterised by its sulphide being conve 


| tible into soluble sulphate, either by roasting, or by mere exposure to the atmo- 
sphere; by then converti ig the sulphide of heavy metal so obtained into solable 
' sulphate, by the means indicated; and by finally decomposing this sulphate, in 
solution, by means of magnesia, thereby producing, on the one hand, sulphate 
of magnesia, which he uses for the decomposition of a fresh portion of salt, in 
order to the production of a fresh portion of sulphide of sodium, at the same 
time re-cbtaining magnesia, wherewith to again decompose sulphate of the 
heavy metal when again formed, and, on the other hand, hy4rate’ oxide of 
heavy metal. by means of which the said fresh portion of sulphide of sodium 
may be decomposed —Not proceeded with 
1380. J. CHEVE! 
ing Jrom stereotuping and el 


allow a free co 





shot is about to leave the gun, are opet 

between the breech end of the gun and the outer alinosphere, in 

stantially as described. 

1434. J. Exskine, Newton Stewart, * Apparatus sor turnimg over or closing th 
ends of cartridges.” — Dated 24th May, 1860. 

According to thisdnvention the inventor makes the socket which receives the 
cartridge ouly, and 
rating to turn in and 
$ the cartridge in 

g exposed offers 
being ne stop 














without any slot for the pin of pin cartridges. 
close cartridges, whether pin cartridges or otherwise, he hok 
the hand ail the time (the greater part of its length 

facitities fer so doing), and thereby prevents its rotating (there 
whatever), and at the same time presses it up to the instrument operating the 





for 





ndon, * Obt 





priut- 


tining surfaces | 
” — Dated 15th May, 186%. 


TON, Turnham-qreen, L 
/ tr typing 



















y » pate 7 ry » of inera! 
turning in. By this means he is enabled to turn in and close cartridges with _ niion the patentee takes a plate of the w . “ ra, 
sreates facility and rapidity than by the ordinary machine or apparatus.—Not | variously cé igypsum, alabasier, sulphate of lime, of a thickness alt vble 
= led witl . e for printing from, and bakes it in an oven u ull, or rly all, the wa of 
proceed Me | apeataiiaatia x presse e draws on the friable and absorbent surface 
1489. T. WOODWARD, Stee/house-lane, London, and G. FALLOWY, Birmingham, | ¢ry*talll pasar padi 1. He Sree on ee absorbs a 

‘ E r] ’ i rtr ases from fi 1 ”_ Dated 29th thus produced any design inten { for a print, or for a stereotype, or for an 
“ Extracting cartridges and ca ¢ cases from fire-arms. Dated 2 


electrotype, with a pen, brush, or other convenient means, and with any liquid 

| that will sufficiently pevetrate the said surface either to harden the material or 
to render it tough to a slight depth under the lines so drawn. Such liquids for 
the first purpose may be m te of lime or liquid silica, commonly called water 
and for the second { brown hard varnish diluted with its own 
} rent, but it is convenient to mix some colouring matter with these liquids, 
| in order to render the friable material between the lines by brushing or rubbing, 
the design in relief. He now hardens the plate by immersing it 

d water for ten or twelve hours, but which process can be hastened 


Mau, 1566. 

The patentee claims the employment of a lever of a seini-annular form 
afixed in a slot in the fore end or strap of the point of the ul so placed 
that, on opening the gun to insert the cartridges or remove them, the lever ts 
forced round the joint of the gun, and thereby causing the tongue or projection 
on the end of the semi-annular lever to press against the end of the rod of the 
extractor, which forces back the extractor (as shown in the drawings), and on 
closing the gun, the extractor, together with the semi-annular lever, are | 


un 

















so «8 to leave 





in hot or co 









moved,to their former position previous to opening the gun. issolving in the water to saturation one or more of a variety of mineral 
. ve i z which alum is one of the best. The plate is now ready for printing 

Class 7.—FURNITURE AND CLOTHING. . phage dete nthae 

1 ped. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- Bunhill-row, and H. MULLER, Gower-streat, London, 
ments, Lamps, Manufactured Articles of Die pyrites, usually called barned ores.”—Dated ith 








































1439. J. and J. HINCKS, Bir * Lamps for burning j eum, ot May, (806. : ; . : ; 
other volatile lijuid hudrocart« *— Dated 22nd May, i365 | ‘This invention has for its object improvements in treating the residues of 
This invention relates t » lamps for burning petroleum, oi], aud other volet pyrites, usually called burned ores, in o to se parate copper and silver, if 
liquid bydrocarbons, me especially in Iudia, where ** puukal aye used, a | present, from the le of iron in th si luc s. These residues are ground or 
has for its principal object the prevention of flickering r ventio m- | reduced to a fine powde r, d with sulphuric acid, and the mixture, 
yrises, First, certain nmprovements in the | wh h which has the property of ing, is moulded or formed into blocks or Jumps, 
shades of the lamps are «u yrted; and, Secondly, veinents in | which are su cted to heat in a furnace, the temperature being raised suffi- 
the caps or covers by which the tops of the sh e surmounted. We | ciently to decompose sulphate of iron, and have the sulphate of copper and 
cannot here produce the details of the invention —Vot pr led with silver undecomposed, by these means the cooper and the silver are for the 
1476. G, GREEN, psi * Improvements in the construction of ind-Loards | most part rendered soluble in water, whilst the iron is for the most part left in- 
aml in the governing apparatus of the bellows for organs, harimoniums, &c.” | soluble in water. The copper and silver are then separated from the iron by 
Dated Mth May, 18656. | water, and the copper and silver sepatated by deposition from the solution 


The sound-boards of organs, or other similar wind instruments, have hereto- | in the ordinary manner. 








fore usually been formed by framing together pieces of wood, so as to build up | 4403. J. THOMAS, NCE, Trafalgar-square, London, 
the required channels or passages for the wind. Now, according to this en- ** Means of treatin pper ores, iron purites, or scoria From 
tion the tentee takes a block of wood and bores or forms therein the passages | other ores contai titanic iron ore fur the purpose of 





required; thus he bores or forms in the block of wood one set of passa ing t 
parallel with the top and bottom surfaces and other passages communicating | 
with these and passing to the top and bottom of the sound-board respectively. | 
The openings on the under side of the sound-hoard are, as is usual, enclosed 
within the wind chest, and covered with the pallets or valves, wh are 
opened by means of finger keys, whilst the openings on the top of the sound- 
board receive the pipes or vibrators, as the caxe may be; or if the organ or 


€1 1 lith May, \*66. 

Tire pat e cla the scoria or slag of copper ores, iron 
pyrites, or scoria fron iy other metals which contain iron, by breaking the 
} same into small pieces, either by hand labour or machinery, orby heating the 
same to a red heat, and throwing it while red hot into hot water; by mixing 
with the scoria or slag so broken the clay or clay-wash, and by smelting th: 
same with or without the addition of the ordinary fluxes, or with an admixture 











































insirument has more than one stop, then the draw-stops lic on top of the | of jron ores, whereby the chemical action described will take plice, and the 
sound-board, and the pipes or vibrators are immediately above ; these arrange- | rea) will ve the production of iron fit for puddling into malleable or wrought 
ments are, however, of the ordinary y n. It is not essent that the | itially as specified. Secondly, the reduction of titanic iron ore by 
sound-board should be made of wood, as a sound-board may be similarly g the same, and throwing it while rei hot into water, whereby the 
formed in one piece from other matcrials. nes broken, and the titanic acid is eliminated by smelting the product 
— r alone or by preference with the admixture of clay or clay-wash, as first 

ibed in reference to scoria, and with the ordinary fluxes, in order to extract 

Class 8.—-CHEMICAL. iron therefroy, substantially as specified, and the result will be pig or cast- 

Including Special Chemical and Pharmaceutical Preparations, Fuel | iron of a high quality, fit for making wrought or malleable iron, and eminently 





and Lighting Materials, Preparation and Preservation of Food, | adapted for manufacturing into steel. 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Potteru, Cements, Paint, Paper, Manu 
1332. R. ROWLAND. New York, Vanu facture of t 

nates simultaneously with the production of vinegar 


9th May, 1865. 





Class 9.—ELECTRICITY.—None. 


res, ac. 
metall f 


Class 10.—MISCELLANEOUS. 









One feature of this invention consists in manufacturing se by the use of | Including all Specifications not found under the preceding heads. 
about two per cent. of sulphuric acid boiled in water contained in one vessel, = " . ef ; My 
and to which is added starch, sawdust, or other vegetable matter; the liquid is | 1270. W. B. BARTRAM, Redding, Connectic » “Sewing machines. 
drawn off into a second vessel and neutralised by carbonate of lime. From the _ Dated Ath May, 1866. : : ‘ 
first vessel an acidulated vapour arises containing sulphurous acid and oxygen, This invention cannot be described without reference to the drawings, 
while from the second vessel carbonic acid will arise from the neutralisation of | 1273. J. WALKER, Cowper-street, Cily-roa?, and A. WARNER, Laurence 
sulphuric acid by the carbonate of lime. The ga-es arising, as aforesaic Pountney-lane, Londo Compressing cotton or other light materials into 





ar 
conveyed by air tight covers and pipes to a chamber in which the metal to be 
acted upon is contained, and thus the inventor util ses the vapours which have 
heretofore been wasted in the manafacture of glucose. Try cocks are to be 
introduced in the boiling vessels to determine when the operations are com- 
pleted. and the glucose or grape sugar produced.— ot proceeded with. 
1340. R. HOLLIDAY, Muddersfield, ** Obtaining green colouring matters of various 
shades for dyeing and printing.” —A communication.— Dated \Wth Mau, \866 
According to the present improvements the product resulting from the heating 
of the iodine or bromine derivative with rosaniline, or asalt of rosaniline. and an 
alcohol, is taken from the closed vessels and dissolved in hot water, and this solu- 
tion (instead of being acted on only to recover the iodine, as is usual) is treated 
for purification with a diluted alkali, or a solution of an alkaline salt, by prefe- 
rence acetate of soda, to precipitate foreign matters injurious to the green or 
blue-green colouring matter remaing in thesolution. ‘The solution, when cold, 
is carefully filtered, and is a colouring matter or dye not hitherto used for dye- 
ing and printeng. To obtain a green or biue-green, the heat instead of being 
stopped at three to eight hours is continued for eighteen hours or longer. The 
green or blue-green colouring matter the patentee also produces from the violet | 
colouring matters hereinbefore mentioned by heating them in a closed vessel | fullower inside the track; the other chain or repe pa-ses over the top roller, and 
at about 212 deg. Fah. (or it may be somewhat higher), with about their | is fastene d to the top of the said follower, so that when two or more chains or 
own weight of the iodine or bromine derivatives (using, by preference, for | Topes are fixed, and the middle shaft turned round, it draws the follower wi 
this purpo-e the fodides or bromides of the alcohol radicals) hitherto used the cotton or other light material close up to the end of the truck. Simi! 
manufacturing violet colours from rosaniline or its salts, and by preference | Apparatus is applied to each of the end frames of the truck or wagon.— 
with about twice their weight of alcohol or wood spirit, for a length of time |*ceeded with 
according as a green or blue green dye is required. The resulting product he | 1275. J, H. JOHNSON, Lincoln’s-inn-sields, London, ** Apparatus for lacing boots 
dissolve in hot water, and then purifies, as before stated, with as ‘lution of a and shoes, gaiters, &c.”— A communication.—Dated 4th May, 1866, — 
salt of an alkall, preferring for the purpose acetate of soda. The insoluble | — ppis invention consists in facilitating the lacing of boots aud shoes gaiters, 
mass remaining will be found to be a blue or blue green colouring matter, | &o whereby a neat appearance is presented, and, in the case of boots and 
which, whén dissolved, is ready for use in dyeing or printing. The solvent f0r | shoes, the bottoms of the trousers or other article of dress worn over the boot or 
the colouring matter may be acid or alcohol, according to the purpose to which | shoe are less liable te be injured or frayed by rubbing against the attachments 
such colouring matter is to be applied. In using these dyes the waters should,} employed. In carrying out the invention it is proposed to employ a peculiar 
be as free from lime as possible, A little oxalic acid will be found useful in the attachment which the inventor terms a button hook, as it combines the 
dye bath. appearance of a rounded button or stud with the properties of a hook or staple. 
1348. A. V. NaWTON, Chancery-lane, London, ** Manufacturing illuminating | it is preferred to make this attachment from a single metal blank, which is 
gas.”--A communication. — Dated 10th May, 1866. struck up or shaped by two or more successive blows in dies of the requisite 
This invention relates to the manufacture of Muminating gas by forcing at- | shape. 
mospheric air through gasoline or other hydrocarbon fluid. The apparatus 
used for this purposé consists of a rotary fan or blower, which throws a regu- 
lated supply of air into a chamber or chambers, wherein it is caused to efr- 
culat? in the presence of hydrocarbon fluid until it has taken up or combined 
with a sufficient supply of the volatile hydrocarbon to form illuminating gas, 
The gas thus produced is conducted away from the apparatus, and may be 
burned like ordinary coal gas. 
1349, D. NICHOLL, West End, Kilburn, “‘ Preserving animal and vegetable sub- 
stances from decomposition and decay.”— Dated, \0th May. 
The patentee claims, First, the employment of tanks, vessels, or carriages 
rendered air tight, but in such 4 manner that their can be i. | 


trucks or wagons for transit upon railways or other roads."—Dated 4th 
Man, 1866, 
Tn accordance with these improvements rolls or drums are fixed on the ends 
| of the trucks or wagons so that, by the aid of chains worked by levers, the 
cotton or other light compressible materials may be compressed into a com- 
parative'y small space. At each end of the truck or wagon there js a frame of 
suitable strength. On this frame the inventors fix two horizontal shafts or 
axes, one along the top and the other at the bottom, and on each shaft they 
mount two or more hollow rolls or barreis, so as to revolve freely thereon. 
Across the centre of this frame they mount another shaft with two or more 
drums or barrels, to correspond with those mounted on the top and 
m shafts. This shaft is arranged to revolve freely in three or more bear- 
gs, and on ea end they fix a ratchet wheel for a pawl to fall into, which 
is fixed on the « de of the track or wagon. This shaft is caused to rotate by 
means of levers and pawls taking into the teeth of the ratchet wheels, or by 
other suitable mechanical means, At the end of each fixed drum or barrel the 
| end of a chain or rope is fixed, one of which passes under the bottom roller and 
along inside the hottom of the track, the other end being mde fast to a 
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1282. G. DAVIES, Serle-street, Lincoln's-inn, London, “ Apparatus for exhausting 
and compressing air, applicable to the transmission of despatches and other 
objects through tubes, and to raising water.”—A communication. Dated 5th 
May, 1866. 

This inveniion relates, principally, to an arrangement of apparatus for 
rapidly transmitting despatches and other objects of similar dimensions or 
weight for short distances. To accomplish this it is proposed to employ the 
well-known principle of pneumatic pressure, The invention consists in certain 
novel mechanical arrangements whereby ordinary tubes are made available for 
this purpose. The tube, in which is placed a carriage of suitable construction, 
hereafter described, is connected at one end by two tubes with closed vessels or 











reservairs, one at a slightly lower level than the other. The upper closed 
vessel (which is twice the capacity of the other) is provided with a pipe leading 
from an open tank or cistern of much larger dimensions filled with water, and 
placed about 33ft. above its own level, and the smaller closed vessel is also in 
communication by means of a pipe with an open cistern placed about 33ft. 
below its own level. The two closed vessels are also connected together by 
means of a pipe. The several pipes are all furni-hed with stop cocks. Both 
ends of the aimosp‘eric tube are closed by means of air-tight traps or covers 
kept closed by weighted levers. The action of the apparatus is as follows ;— 
Suppesing the cock on the pipe between the lower closed vessel and the lower 
tube to be closed, and that between the two closed vessels open, the air is 
permitted to escape from the upper closed vessel by opening an air valve or 
cock, and water is allowed to flow from the upper tank or cistern until the 
lower closed vessel is full. The cock on the p'pe between the two closed 
vessels is then closed, and the air valve shut. The cock on the tube leading to 
the lower open cistern is then opened. The water will now descend the pipe 
to the lower cistern, causing a vacuum in the upper closed vessel. Supposing, 
now, the further end of the atmospheric tube to he opened and a carriage con- 
taining despatches or other objects, and fitting close into the interior, to be 
placed therein, if the cock between the upper closed vessel (where the vacuum 
exists) and the near end of the atmospheric tube be quickly opened, the 
carriage will be rapidly transmitted towards the operator. If now, on the 
contrary, the communication between the two closed vessels be shut off, and 
that between the larger vessel and the open tank above be opened, the weight 
of the 33ft. column of water will compress the air in the upper closed vessel, and 
if the cock between the latter and the atmospheric tube be quickly opened the 
: will be driven back to the other end of the tube. Where there is a 
nt supply of water, and waste is no object, the water may be allowed to 
ay by an overflow pipe from the lower cistern, but in other cases the 
water must be returned (by means of a pump or otherwise) into the upper 
cistern or tank. The construction of the carriage which it is proposed to em- 
ploy, and which is adapted to run in tubes which are not mathematically 
regular, is as follows :—A light box is closed at its forward end, and is provided 
with a lid in any suitable manner, its exterior being of smaller diameter than 
the interior of the atmospheric tube ; the rear end of the box, or that which has 
to bear the atmospheric pressure, has attached to it a cup-shaped piece of 
leather, forming part of a sphere of larger diameter than the inside of the 
atmospheric tube, and working air-tight against the interior of the same. The 
forward end of the box is provided with small springs, which keep it steady in 
the tube. It will be evident that, instead of causing the water to flow from 








| one vessel to another, as above described, the same effect may be produced by 


causing the reservoirs to move up and down in the water like the bell of a 
gasomeier, as follows :—A closed vessel, from the bottom of which projects a 
tube about 40ft. long, is placed in a well, and is fitted with counterbalance 
weights and raising and lowering apparatus. An air cock is opened and the 
vessel is allowed to fill with water. Ths cock in the above-named tube being 
open, and the air cock closed, the vessel is now raised to a height of about 33ft. 
above the level of the water in the well, the lower end of the tube being, of 
course, still below the level of the water. This will cause a vacuum in the 
vessel, and if the cock of the 40ft. pipe be now closed, and a cock in communi- 
cation with a lateral pipe leading to the atmospheric tube be opened, the air in 
the latter will be exhausted, and the carriage and its contents will travel along 
the tube. The compression of the air to return the carriage is produced by 
lowering the reservoir into the well. 

321. D. GAUTIER, New Cavendish-street, Portland-place, and A. DOMETER,. 
Basinghall-chambers, Basinghall-street, London, ** Apparatus for supporting 
and extending the skirts of ladies’ dresses.”—Dated 8th May, (+66. 

For these purposes light steel hoops, or hoops of other suitable elastic mate- 
ria!, or parts of hoops, are inserted in or attached to an under garment, or are 
suspended by tapes as heretofore. Although, when desired, such hoops may 
pass all round the person, it is preferred that they should only be at the back of 
the wearer. At intervals other short lengths of similar steel, or other suitable 
material, are attached to the ordinary hoops by their two ends, so asto produce 
elastic projections on the ordinary hoops, and these, as they rise from the lower 
parts of a dress, are formed of a less and less diameter, so that conical elastic 
tubes are produced by such elastic projections and the fabrics which connect them 
together, and such conical tubes project out from the ordinary hoops and form 
conical elastic ridges rising from the lower parts of the dress up or towards the 
waist of the person, on which the skirt of the outer dress rests and hangs in 
t proceeded with, 





folds.— 





1323. M. HENRY, Fleet-street, London, “ Sewing machines.”"—A communication, 
— Dated 8th May, i866. 

This invention relates, First, to an improved mode of mounting the presser 
or foot, and the parts which drive it, and which, according to this improvement, 
are mounted on a large shaft hel‘ in its bearings by a screw or nut, so as to be 
readily put into and taken out of place. Secondly, to an improved feed action. 
Thirdly, to an improved hook or second needle so acting on the thread, as 
to fo a sirong stitch. And, Fourthly, to an appliance for raising the thread 
after each stitch.— Not proceeded with. 

1325, 





J. FLETCHER, Salford. Lancashire, ** Cutting, rolling, and shearing bars or 
ams of metal, &c." ~ Dated 9th May, \866. 

he First part of this invention is particularly applicable to making rivets or 
other round articles with heads or shoulders, and it consists in an improved 
combination of rollers, one or more of which is or are provided with a cutting 
dise for cutting off a portion of the bar of metal to be roiled, and for rolling it 
to the proper diameter, and with the requisite head or shoulders. In perform- 
ing the invention the patentee employs two rollers working in fixed bearings, 
and one or two rollers mounted in a slide or slides, or in a small swivel arm; 
the bar of metal to be rolled, when heated, is pushed in between the two rollers 
in fixed bearings and the movable rotler, which is then forced forward by this 
means; the cutting disc severs the required length of the bar, and the rollers 
compress and reduce it to the proper diameter ; the head or shoulders are pro- 
duced by the shape of the dise or by grooves in the rollers. When two movable 
rollers are employed they act alternately, thus economising time and labour. 
The Second part of the invention is particularly applicable for cutting or shear- 
ing T or iron steel bars, but it may be employed in cutting bars or beams of other 
sections having two or more ribs or flanges. In performing this part of the 
invention the patentee affixes two or more cutters to a disc or plate, and these 
cutters are set so as to act on two or more flanges or surfaces of the bar or 
beam to be cut. The requisite motionis given to the disc or plate by an eccen- 
tric or other equivalent, and when the disc or plate is moved, the cutters act 
simultaneously on both or all the flanges or ribs of the bar or beam to be cut. 
this arrangement the bar or beam is cut when cold witheut distorting 








| either the bar or beam, or the piece cut off, thereby economising the labour now 





generally required for cutting such bars or beams by heating them, and then 
cutting them by hand. 
. J. A. JONES, Middlesboro’-on-Tees, “ Manufacture of non-conducting sub- 
Jor impeding the passage of heat.”-- Dated 9th May, 1866. 
1¢ patentee claims, First, the application and use for the purpose of im- 
peding the passage of heat or caloric of peat, turf, bog, silt, or other similar 
accumulations of vegetable, or partly vegetable and partly earthy matter, either 
alone or in combination with other ingredients, substantially as described. 
Secondly, the application of wire netting to the exterior surface of the non- 
conducting material above referred to, for the purpose of preventing the dis- 
integration of the same, as described. Thirdly, the moulding of the said mate- 
rial or composition into cakes and bricks, and the subsequent application of 
the same in that form for the purpose specified. 
1330. S. MIDDLETON, Shoemaker-row, London, ** Securing and discharging the 
contents of pipes and vessels." — Dated 9th May, 1866. 

According to this invention the patentee applies a tap to an orifice in a pipe 
for containing liquid<, as any vessel, or bottle, or cask, or a vat in which, or 
from which, it is desired to secure or to discharge liquids. The tap is formed 
of wood, glass, metal, or any hard material, and either of the same material as 
the vessel to which the said tap is fixed, or of a different material. The socket 
of the tap is in the form of a frustrum of a cone, with one end about one- 
eighth less than the other in diameter. The core is formed like a similar 
frustrum of a cone of india-rabber, filling the socket. In the india-rubber is 
cut a hole in the form of a rectangular parallelopiped, of certain dimensions 
and positions, the details of which we cannot devote space to here. ‘ 
1331. H. Essex, J/averstraw, New York, U.S.A., “ Sewing needles.”—Dated Oth 





stanc 

















May, 1866. 
The patentee claims a sewing needle having a cylindrical heed and point, and 
a body of triangular or prismatic form, substantially as described. 
1333. W. E. NEWTON, Chancery-lane, London, * Rotary blowers.”—A communi- 


cation.—- Dated 9th May, 1866. 

This invention consists in the peculiar construction of the revolving abut- 
ments of a rotary blower. These abutments, of which there are two, are com- 
posed each of two pistons, which form arcs of circles in combination with inter- 
vening recesses, whic also form arcs of circles, so that four points are formed 
at which the abutments come in contact during their revolution, and by 
rendering the contact at these points air-tight, the revolving abutments are 
enabled to produce the desired effect. The invention consists also in construct- 
ing the revolving abutments each of two or more metallic crossheads, fastened 
on a suitable shaft, and made square, polygonal, or in any other desirable form 
or shape, in combination with wooden legs or staves, which are bolted to the 
crossheads, and then dressed to the proper shape, so that the construction of the 
abutment is rendered cheap and comparatively easy. The invention consists, 
finally, in the peculiar construction of the case which encloses the revolving 
abutments, and which is of oval or elliptical form in its transverse section, and 
is made of cast iron, so that it may be bored out true. It is provided with faced 
or planed flanges at its ends to receive the end plates, and the whole forms a 
neat and perfect case at a moderate cost of construction. 

1336. G. and E. ASHWORTH, Manchester,“ Apparatus for turning over leaves 
either in a folded, stitched, or bound state.”—Dated \0th May, 1%66. 

This invention is designed, principally, for turning over the leaves of music, 
either bound or loose, without the use of the hand, which object is effected by an 
instrument or apparatus attached to the music desk, and attached by a cord 
from the foot or knee. 








1338. O, BROTHERS, Blackburn, ‘* Governors or apparatus for regulating and con- 
trolling the pressure and flow of illuminating gas or other gaseous fluids,”— 
Dated \0th May, 1866. 

The patentee claims, Firstly, the construction of governors or apparatus fo" 
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Dec. 28, 1866. 











and ling the pressure and flow of illuminating gas or other 
gaseous fluids with a gas chamber and the pipe communicating therewith over 
or above the float, as described and illustrated in the drawing. Secondly, the 
use and employment of the difference chamber and pipe connected as de- 
scribed and illustrated in the drawings, Lastly, the general combination 
and arrang of the apparatus described and illustrated in the drawings. 


1342. J. WHITE, Spa-road, Bermondsey, “ Manufacture of hair felt.” —Dated 10th 
May, 1866. 

This fevension relates to the manufacture of hair felt suitable for covering 
steam boilers, steam pipes, and for other purposes, to prevent the radiation of 
heat. One of the objects of the improvements is so to manufacture hair felt of 
this description that the edges of the felt in the process of felting are square, 
and of even thickness with the o'her parts, so that when two pieces of such 
felt are laid edge to edge an even joint is furmed. 

1344. J. L. RICKARDS, Westbourne-park-road, London, “* Candlesticks.” —Dated 
10th May, 1866, 

According to this invention the base or stand of a candlestick is made of 
two parts, which are placed one on the other, and are capable of turning on a 
common centre, so that when in use they may be caused to assume the form 
of a cross, and when out of use and packed away they may come one over the 
other and pack in a small compass.— Not proceeded with. 

1350. W. PROSSER, Fork-terrace, St. John's-wood, “ Apparatus for treating 
metals, metallic ores, &c.’—Dated \\th May, 1866. 

The patentee claims, Firstly, the mode of constructing stamps of the increased 
weight, as described, and with the mode of lifting them by means of an inter- 
mediate lever between the cam-or wiper and the stamp shaft, and giving to the 
stamp heads a slight rotary movement, snbstantially as described. Secondly, 
the mode of constructing vibrating tables for separating the grains of ore with 
the surfaces formed of the hard and smooth materials, and in the manner as 
substantially as described. Thirdly, the method of constructing amalgamators 
for gold ores. in combination with the blanket strakes, substantially as 
described. Fourthly, the bination of hinery b ially as de- 
scribed. 

1351. W. AUSTIN, Wellington-road, Holloway, “Joining pipes and tubes.” —Dated 
11th May, 1866. 

These improvements have reference to the joining of pipes and tubes for the 
conveyance of water, gas, sewage, and other fluids, and consist in forming the 
ends of such pipes and tubes, and the enclosures thereof, in such manner that 
the junctions may be more easily made secure against leakage. and more 
readily laid and united together than by the ordinary means, and, when re- 
quired, may be taken apart with greater facility, and without destroying them. 
‘This the patentce effects by making the shape or fourm of such pipes or tubes so 
that their ends may abut the one against the other, whereby any individual 
pipe may be inseried in or removed from a line of pipes without disturbing or 
destroying the contiguous pipes. as is ordinarily the case when pipes of the 
ordinary socket or spigot and faucet kind are used. He further forms grooves 
or indentations or inequalities on the surface of the ends of such pipes, into 
which the elastic packing, which he employs to envelope the joint, may be 
forced, whereby a more secure joint is obtained than if the surfaces of the 
pipes were left plain and smooth. These indentations also cause the pipes to 
take a firm hold of the packing, and thus prevent them from being separated 
or drawn asunder by the internal pressure, where such tenancy exists, as 
would be the case where there are changes of direction in a line of pipe, or 
where valves or cocks or blanks occur. He further uses conical sockets or 
collars for enclosing and compressing the packet which envelopes the joint, 
and he either drives the sockets or collars on to the packing, or, as he much 
prefers, draws them on to the packing by means of bolts and nuts, either tempo- 
rarily employed as a tool for cases where the pipes are not subjected to an 
appreciable internal pressure; or by means of permanent retaining bol's and 
nuts when the pipes are to sustain internal pressure. He further uses sockets 
or collars in more than one piece with double coned packings, and draws them 
together by bolts and nuts, thus dispensing with a certain stop fillet, which he 
finds it necessary to adopt in using the single cone, and obtaining a very secure 
joint. 

1352. J. M. HART, Cheapside, London, “* Connecting knobs or handles and their 
spindles to locks and latches.” — Dated 1th May, 1866. 

The patentee claims the use of spindles to locks and latches formed in two 
parts, divided in the direction of their length, one part being attached to one 
knob or handle and the other part to the other knob or handle, and both being 
held securely to the * follower ” substantially as described. 


was . CRAIG, Finlayston, Renfrewshire, “ Securing door handles.”— Dated \1th 
‘ay, 1865. 

This invention has for its object the avoiding and entire prevention of door- 
handles coming off the lock shafts, and is carried out as follows :—A hole is 
bored completely through the axis of each handle, and the lock shaft is formed 
with a head at one end, after the manner of a bolt ; or each end of the bar may 
be screwed to receive a nut thereon. A recess is made in one of the handles to 
-~- the head or nut to pass into. After the shaft is passed through the door 
or lock the second handle, or that one on the opposite side of the door, is put on, 
and the nut for securing that handle is screwed on the bar; when the nut is 
tightly screwed up the handle is pulled forward on the bar, and the nut passes 
into a recess accurately shaped to receive it, the angular formation of the recess 
corresponding to the angles of the nut. After the handle is pulled forward to 
its final position on the bar a washer, mate in two halves and equal in thick- 
ness to the distance between the inner end of the handle and the door, is put 
on and secured by screws or otherwise to the door, so that by the intervention 
of this washer it is rendered impossible for the handle to slip forward or become 
loose on the shaft.— Not proceeded with. 

1357. H. FRASER, Stirling, ‘‘ Corking bottles."—Dated 11th May, 1866. 

This invention is carried out as follows : —At one end of a form or table a box 
is placed containing the corks to be prepared, and extending across the machine 
is a shaft which is movable in bearings; this shaft is furnished at one side 
with a handle or lever by which the workman or attendant actuates the 
machine. At the end of the shaft opposite to that upon which the handle or 
lever is fixed a toothed wheel or segment is keyed, which gears into a corre- 
sponding rack movable in slides situated above the wheel or segment. The 
end of the rack is made with a semicircular recess, and a similar recessed piece 
of metal is fixed into the framing opposite to that rack. The recesses in the 
rack and piece of metal are about the size necessary to compress an ordinary 
cork, so that when acted upon the cork may be compressed to thoroughly fill 
and easily pass into the bottle. As the workman sits upon the fourm, by means 
of drawing the handle or lever towards himself. he compresses the cork, and a 
hottle being placed before him, he at once passes the compressed cork into it. 
A bracket is placed at one side of the machine for holding a dish or vessel, into 
which some of the liquor is poured similar to that being bottled, and the work- 
man dips the compressed cork into this liquor. so that the cork may be more 
rea‘lily driven and caused to expand and tightly fit the bottle.—Not proceeded 
with. 

1362. W. and 1 HARRISON, Blackburn, Lancashire, “Machinery for hammering 
cylinders and other articles of sheet metal.”— Dated \2th May, 1866, 

This invention is particularly applicable to the manufacture of copper, 
turned iron, and other sheet metal cylinders used in sizing, dressing. and drying 
machines, but it may be applied to other purposes, and it consists of an 
arrangement of self acting machinery for straightening and rendering true the 
surfaces of such cylinders or other articles. In performing this invention the 
article to be operated upon is placed ‘on a cast iron roller, which is turned 
slowly round, alternately in contrary directions, by a catch taking into a 
toothed wheel. or other suitable mechanism. Above this roller is a series of 
stampers or hammers, which hammers or stampers are raised in succession by 
cams placed spirally on a -haft. These stampers or hammers drop by their 
gravity, and the force of the blow can be regulated by varying the position of 
the cam shaft. or by moving the studs against which the cams act When the 
cylinder or other article has been hammered sufficiently in one position it is 
moved laterally by a screw or otherwise to bring the other portions of its sur- 
face under the stampers or hammers. By means of this invention a great 
saving in manual labour is effected, and the work is done more even and 
effectually than heretofore. 

1364. W. H., F., and E, SOUTHWELL, Baker- street, London, “Production of 
photographic prints.” —Dated 12th May, 1866. 

This invention consists in the production of pictures in which the aid of 
lithography is introduced for the purpose of heightening the effect of photo- 
graphy, and is carried out as follows: - The photographs are obtained in the 
usual manner, and the prints obtained therefrom also in the usual way The 
lithographic stone intended to be employed in printing is then prepared by 
erasing from it or lowering that part of the surface where the photograph is 
intended to appear. The lithographic printing then takes place, and the result 
is that the ground or other portions of the entire picture may be of any de- 
sired tint or shade. Not proceeded with. 

1365. A. P. PRICE, Lincoln’s-inn-fields, London, “Effecting the combustion of 
fuel.”—A communication.—Dated \2th May, 1866. 

This invention has reference to a previous patent, granted to Mr. F. Wise, 
4th April, 1866 (No. 956), and consists in combining with the system of com- 
bastion described in the specification of the aforesaid patent the use of an 
exhaust or blowing fan, or other suitable exhaust or blowing apparatus, and in 
feeding the finely-reduced fuel therein described to the furnace or combustion 
chamber, driven or exhausted by preference by the same mechanism that 
works the fan-blower or exhauster, so that the force of the draught or current 
— and the amount of fuel supplied shall have the same relation to each 
other, 

— >. ——, Cambridge-street, Pimlico, London, “Casks.”—Dated 12th 
‘ay, i, 

In order that the operation of tapping casks may be effected with more 
facility than heretofore the inventor lets into the head or other part of the cask 
a socket, in which is a valve seat; beyond the valve seat, towards the inside 
of the cask, there is a chamber formed in the socket with a screw thread cut on 
its sides, and a plug with a similar thread cut on its exterior is screwed into 
the thread within the chamber. The outer end of the screw plug forms a 
valve in sch manner that when the plug is screwed up it makes a tight joint 
against the valve seat already mentioned, and the liquid in the cask is prevented 
escaping. The plug is furnished with a packing ring of india-rubber, or other 
suitable material, and this packing may be applied either to the end or side of 














the plug. On the outside of the socket, beyond the valve, another screw 
thread is cut to receive a corresponding screw on the tap The tap employed 
for tapping a cask, furnished with apparatus such as above described, has a 
square projycting from its end, and this square enters a corresponding recess in 
the end of the screw plug; the act of turning the tap round to screw it into 
the socket on the cask unscrews the screw plug and removes it out of contact 
with the valve seat ; the liquid is then able to pass freely to the tap, and, when 
this is opened, it can escape freely from the cask. The locking parts between 
the tap and the screw plug may be formed in any convenient way. Suitable 
passages are formed in the socket to let the liquid pass freely the portion of the 
screw plug on which the thread is formed. It will be seen that in removing 
the tap from the cask the plug will again be made to close on the valve seat, 
80 that the air will be prevented entering the cask, which frequently is very 
desirable.—Vot proceeded with, 

1370. R, FYERS, Colchester, “Umbrellas and parasols.” — Dated 14th May, 1866. . 

This invention relates to strengthening the frames of umbrellas and para- 
sols, in order to prevent their being turned inside out by the wind, and consists 
principally in providing the said umbrellas or parasols with additional runners 
and stretchers. - Not proceeded with, 

1374. W. E. NEWTON. Chancery-lane, London, ‘*‘Metallic barrels and other vessels 
for containing oil, water, &c.”—A communication.—Dated 14th May, 1866. 

The object of this invention is to produce metallic barrels and other vessels 
that shall be light and strong, and at the same time perfectly air and water- 
tight, and not liable to be injured in transportation or by temporary contact 
with fire, so that petroleum oils and other substances can be retained without 
risk of leakage or damage from fire. In performing the invention corrugated 
sheet iron is employed for the cylindrical portion of such vessels, and this iron 
is to be rivetted together where the edges of the sheets lap; the heads are also 
to be corrugated so as to stiffen them. This ia to be done between dies in a 
suitable press, and a flange is also to be turned up all round head, and the head 
introduced within the cyiinder and rest upon the first of its corrugations The 
parts are to be so formed that the edges of the corrugated sheet metal cylinder 
project about a quarter of an inch beyond the edges of the flange of the head, 
and the edges of the cylinder are turned over to retain the head, after which a 
hoop of iron, sufficiently strong, is driven over the end of the cylinder to 
strengthen the chine. Both heads are thus secured, and one or more bungs or 
tap holes are provided, for which purpose a metal ring or disc Is employed, 
with a hole and female screw to receive a metal screw plug, and these metal 
rings or discs are to be rivetted to the sheet metal When the barrel or other 
vessel has been thus completed it is to be galvanised by Immersion in a bath 
of melted zine or its alloys, after the surface of the metal has been cleaned in 
any of the usual manners, the effect of which galvanising is to fill all the pores 
and joints and unite the parts with great firmness. This galvanising may be 
done both inside and outside, or only on the inside or the outside. 

1382. W PAYTEN, Sewardstone-road, Victoria Park, London, ‘Construction of 
dry gasometers.”"—Dated ith May, 1866. 

The patentee claims, firstly, the manufacture of cast iron bodies of 
meters in two parts, capable of being readily d to and disc 
from each other, each of such parts carrying its diaphragm and the passage to 
the enclosed chamber thereof in manner substantially as described. 

1383. H. MULLER, Gower-street, and W. DE LA RUE, Bunhill-row, London, 
“Treating printers’ rags.” — Dated ith May, 1866. 

For the purposes of this invention the rags used in wiping and cleaning 
printers’ plates and forms, or other printing surfaces, and which are largely 
impregnated with turpentine, as well as with oil, are placed in a vessel or still, 
together with cream of lime to saponify the oil. Free steam is admitted to 
flow amongst the rags, which vaporises the turpentine, and such vapours pass 
over from the still or vessel with the steam and ure d d. The i! 
products are received into a separating vessel, where the water and the turpen- 
tine separate. By these means the turpentine, in place of being wasted, is 
obtained separate from the rags and suitable for being re-used, whilst the rags 
also are again brought into a condition for further use. The oll may, if de- 
sired, be separated from the lgne in the ordinary manner, as is well under- 
stood.— Not proceeded with, 

1387. J. S. GISBORNE, Liverpool, ‘Thief and fire-proof safes."—Dated \6th 
May, 1866, 

In carrying this invention into effect the patentee constructs the walls or 
other principal portions of a safe, or the door or more exposed portion or por- 
tions only, or the lock-bolt bar or other fastening, in two portions—say inner 
and outer—and separates or insulates these the one from the other by any non- 
conductor of electricity. To the sald separated portions he connects wires 
from a galvanic battery or magneto-electric generator of electricity placed in 
the safe or other secure position. When so connected the electric current is 
not complete. So soon, however, as the parts are brought into communication 
or contact by a key or “picker” passed into the lock, a drill forced through 
the walls or other part, or by other means, the electric circuit will be esta- 
blished, and at this instant a signal, say the ringing of a bell, will be given, 
either in or at the safe, or at any desired distance therefrom. 

1388. F. FIELD, Upper Marsh, Lambeth, London, **Candles.”—Dated \6th May, 
1866 








the tapering or conical lower ends in 


The patentee claims fixing or form 
the usual manner, whether by casting in 


candles, after these have Been made 

moulds or by dipping. 

1390. E. and C. PRICE, Wolverhampton, ‘ Safes, strong rooms, iron doors, 
and their locks.” —Dated 16th May, 1866. 

This insertion has reference principally to preventing those parts of the safe 
round the door from being sprung from the door by crowbars, wedges, or 
leverage; and also to the arrangement of the fire-proof compartment in that 
part. In constructing a safe ding to this i jon the outer case is made 
as usual, except that the patentees drill or punch holes in those parts where 
the safe or door frame may require extra strength, which is principally on the 
side st-ips, if this extra strength is only required round the door or doors, as is 
generally the case. The fire-proof lining is next placed in its position, and to 
this lining a door or doors is or are hinged, which said door or doors has or 
have on the inner side the fire-proof chamber. Tiis door is, or these doors are, 
set back a sufficient distance to allow space for bars, and an outer door or doors. 
The fire-proof lining being adjusted, hooks or eyes, rivetted or screwed into the 
holes left for that purp se, movable, tension, or stretched bars are adjusted to 
the said eyes or hooks, so that should the sides, top, or bottom be strained out- 
ward, the tension or strain will be on one or more of the said bars. These 
bars may be made to lock, mortice, or dovetail together, or may be left plain, 
and may be horizontal, perpendicular, or both, or in any suitable position; the 
inner door or doors may have a lock or locks. The outer door or doors is or 
are next fitted. to which is a lock aw! lock-case; but, by preference, no fire- 
proof case. The lock on the outer door may be made to lock or fasten to the 
movable tension bars. If the safe is required to be strengthened in other 
parts the eyes or hooks may be fixed in any convenient part, and the bars fitted 
and removed at will,so that the strength ot thesafe can be increased to almost 
an unlimited extent, simply by the addition of movable tension bars, which 
may be added as occasion requires. These niovable bars may be applied to 
safes, iron doors, or strong rooms, in the manner befure described, and the 
fastening or connecting parts of the movable tension bars may be of any con- 
venient and known description. 

J. W. BARTLETT, Southampton-buildings, Chancery-lane, London, 

“ Sewing hines.” Ac ication.— Dated \6th May, 1866. 

The nature of this invention consists, chiefly, First, in the novel construc- 
tion and arrangement of the feeding mechanism employed in most single and 
double loop-stitch sewing mach'nes. Secondly, in the peculiar means employed 
in the dou'le-thread machines for giving to the rocking sha{t a longitudinal 
reciprocating motion for extenaing the thread loop. Thirdly, in the mode of 
supporting the plate or table whereby it can be swung back from over the 
looper, and other parts of the mechanism, which are thus left uncovered, and 
read'ly accessible for threading the looper, and for other purposes. Fourthly, 
in operating the rocking shaft by an eccentric in such manner that the driving 
shaft can be turned in either direction without affecting the motion of the 
other parts of the machine. Fifthly, in the general combination and arrange- 
ment of parts. The invention cannot be described without reference to the 
drawings. 

1395. W. CLARK, Chancery-lane, London, “ Furnaces and other fire-places.”—A 
communication.— Dated \' th May, 1866. 

This invention cannot be described without reference to the drawings. 

1404. W. E. NEWTON, Chancery-lane, London, “ Method of and instrument Sor 














the liquid cannot escape unless drawn out, nor the bottle be t 5 
one end of a flexible tube he fixes a flexible capsule, which ie placed on tt 
neck of the bottle, and to the other end of the tube he connects a flexibie ball 
or sphere and teat, united permanently tegether; or he makes them of sepa- 
rate pieces, and holds them together by flanges or studs; or, instead of the 
flexible ball, he attaches or fixes to the teat a flexible semi-spherical or other 
curved surface, the object in all cases being to obtain a curved flexible or yield. 
ing surface, resembling the human breast in softness, and at the same time to 
prevent the possibility of the teat being swallowed. 

1412. J. W. FOX, De Beauvoir-road, Kingsland.“ Apparatus Sor containi: 
dispersing or scattering liquid scents and other liquids.” — ~ rend 
Dated sth May, \866. et ee, 

This invention consists of an apparatus in which the scent or liquid to be 
dispersed is drawn up into and ejected through the stopper of the bottle or 
vessel containing such scent or liquid. For this purpose the stopper is formed 
with two channels or passages open at both ends. A tubular passage is fixed 
or formed in the bottle or vessel, having openings at or near the top and 
bottom. The upper passage in the stopper leads through from one part of it to 
another, and the lower passage opens into the upper at one end, and into the 
side or bottom of the stopper at the other end, in such position that, when the 
stopper is turned in the neck of the vessel, the bottom end of such passage May 
be brought opposite to or over against the top opening of the tubular passage 
in the vessel, so that a thoroughfare or ication may be formed between 
the two passages. By blowing through the upper passage in the stopper the 
scent or liquid will be drawn up from the vessel, and blown out through the 
stopper.— Not proceeded with, 

1416. J. PURCELL. Lowestoft, Suffolk,“ Machine for breaking or crushing ” 
—Dated \8th May, 1866, ¥ . dllecceiniaaes 

This invention consists in the employment of a fly-wheel, in connection with 
certain hammers or crushers, which latter fall on the ice and crush it. The ice 
to be crushed ‘s placed on a grating furnished with sharp points at suitable dis- 
tances apart, the ice when broken or crushed being received into boxes suitably 
disposed.— Not proceeded with, 

1418. J. BROWN, Stockton-upon-Tees, “* Machin for cuttin i i . 
é&c.”— Dated \9th May, 1366. er laste 

This invention consists in giving lateral as well as upward and downward 

s in bination to blades used for cutting or slicing. The patentee 
makes a frame or table of wood or other material, aud at any suitable distance 
apart he fixes in bearings on the said frame two or more locking shafts or 
cranks; to these locking shafts or cranks he attaches a frame of cast iron or 
any other metal, and to this frame he fixes a long steel blade or knife ; above 
or below the frame to which the blade is fixed he places a driving shaft in suit- 
able bearings, with fly-wheel or belt pulley for running the same. On the sald 
driving shafts he fixes an eccentric or crank, to which he attaches a connecting 
rod, the said connecting rod being also attached to the frame to which the 
blade or knife is fixed; then, by turning the driving shaft, motion is given to 
the blade or knife laterally, as well as upwards or downwards, by means of the 
eccentric or crank. The material to be cut or sliced he places between feed or 
friction rollers fixed alongside of the blade or knife, motion being given to the 
feed rullers by means of an eccentric cam or crank fixel on the driving shaft, 
connected with suitable rods; the substance being cut is thus brought forward 
under tne cutting blade or knife. 

1419. H, WILSON, Stockton-upon-Tees, “ Cocks or taps for the attachment of 
pipes with soldered or plumbers’ joints.”— Dated 19th May, 1866. 

This invention consists in forming loose bosses or nuts with a right or left- 
hand screw internally for attachment to the cock or tap. Where a pipe is 
attached to each end of the cock or tap one end of the said cock or tap is 
screwed externally with a right-hand screw, and the other end with a left- 
hand screw, the bosses or nuts being screwed internally in a similar manner. 
On the outer ends of the loose bosses or nuts he solders the pips ; he then fixes 
the said bosses or nuts in a line at the proper distance apart, places the cock 
between thein, and, by turning it in one direction, screws it into both the 
bosses or nuts at one and the same time. Where only one pipe is attached he 
makes use of only one boss or nut, to which he solders the pipe.—Not pro- 
ceeded with. 

1420. J. L. FIELD and J. K. FisLp, Lambeth, “ Adaptable ends for candles."— 
Dated \9th May, 1866, 

The patentee claims the use or employment in constructing adaptable ends 
for candles of solid or hollow frustrums of cones (tapering downwards) of a soft, 
yielding, friable material or materials, and corrugated, or having ridges or 
projections on their external surfaces, which may be more or less removed or 
pressed back by the act of forcing or pressing them into the sockets of candle- 
sticksor branches in which they are required to be used, as described, 











THE IRON TRADE OF NORTH STAFFORD- 
SHIRE.—ANNUAL REPORT. 


(From our Correspondent.) 


THE commencement of 1866 found the iron trade of North 
Staffordshire in a fairly prosperous condition, with a tolerably 
good demand for general descriptions of merchant iron, as also for 
pig iron and ironstone, and an active demand for coal of both 
manufacturing and domestic purposes. The official price list of 
bar iron was £8 10s. per ton; good brands of pigs, £3 5s. to 
£3 7s. 6d. at the furnaces; and ironstone, redmine furnace, 10s. 6d. 
to 11s. 6d., into trucks or boats, and pennystone and chalky, 12s. 
to 14s. per ton. 

As the year advanced there was a continuation of commercial 
activity here, as throughout the country, and the companies 
(limited) which had taken the proprietorship of manufacturing 
undertakings, although they increased the general competition by 
the extent of their production, aided the coasumption of material 
by the profuseness of their outlay. 

here was not change of importance in the iron trade of the 
district for the first few months of the year. A strike at two or three 
collieries at Tunstall for an advance of wages died a natural death. 
The prosperous condition of the earthenware and china manufac- 
ture caused a brisk consumption of coal to be maintained. For 
iron to the United States there was a steady and improving 
export, while, on the other hand, foreign competition was com- 
plained of as interfering with the continental demand, and the 
iron shipbuilding trade had not recovered from the prostration 
which had in the previous year followed upon its extraordinary 
activity. At the quarterly meeting held early in April, 1866, all 
these features of the trade were reported and confirmed, and prices 
of finished iron, pig iron, and ironstone, were left unaltered from 
the quotations which were in force at the beginning of the year. 

In the month of May the commercial world was startled by the 
stoppage of the great joint-stock discount company which had 

d the busi of Overend, Gurney, rom Co. Although 
accompanied by a high rate of discount, and followed by the 
collapse of many speculative concerns, it was for some time 
thought that this event and the circumstances which attended it 
would not have much effect upon a trade which was established 
upon so sound a basis, and was so free from speculation, as the 
iron trade of North Staffordshire. That opinion proved to be 
erroneous, The widespread distrust of joint-stock enterprise 
caused capital to be withheld from projects for constructive 
works which would have employed iron as a material, and 
the stringency of the money market, while it disposed all 
firms engaged in banking or cial tr ti to 
restrict their operations, pressed heavily upon any who had 














measuring the depth of water and the compression of liquids.”—A c 
cation. - Dated \7th May. 1-66. 

This invention consists, in general terms, in measuring the depth of water by 
the compression of a fluid or fluids contained in a vessel sunk by a weight, 
which is automatically detached frm the rest of the apparatus on striking the 
bottom, thereby allowing the vessel and its other accompaniments to be 
raised by a buoy. ~The sounding apparatus is sunk without any line, and the 
buoy is provided with a signal to enable the operator to discover it when it 
ascends to the surface of the water. 

1405. D. J. FLEETWOOD, Birmingham, *‘ Machinery for raising and stamping 
metal.” ~ Dated \ith May, 1866. 

This invention has reference to a former patent granted to the present 
patentee, dated 15th December, 1859. The specification of that invention 
described a bination of hinery by which hydraulic or other pressure is 
applied to the upper and lower dies, or either of thei, while a pulsative power 
is applied simultaneously to certain parts of the metal under operation. The 
present improvements consist in employing a hammer worked by steam, air, or 
other fluid, so arranged that the hammer passes through the ram of the upper 
hydraulic press, while the ‘planger or forcer of that press passes through the 
hammer, thus forming a telescopic arrangement of the parts. 

1407. R. GESSEL and A. LEA =a io name’ at eae oe —_ 
“ Apparatus for preparing and fluting ure ames 
lding met cat — Dated \8th May, 1366. 

This invention cannot be described without reference to the drawings.—Not 
proceeded with. 

1409. P. J. MORAND, Manchester, “ Infants’ feeding bottles.” — Dated 18th 


‘ay, e 
According to this invention the patentee makes the bottle of a peculiar shape, 
with a turned-up neck, so that when filled with a liquid and placed on a table 











tstepped the safe limits which their capital warranted, by the 
difficulty which it created in obtaining the dation upon 
which they had relied. At the quarterly meeting on the 5th of 
July the trade was reported to be dull in all its branches, and 
that neither ironworkers nor miners were making full time. The 
depressing effect of the long-continued high rate of discount was 
spoken of ; and although no formal reduction in the price of iron 
was declared, it was understood that full prices could not be 
obtained, and it was broadly stated that the current rates of 
were such as employers could not afford to pay. By the middle 
of July the depression had increased, and a uction in the price 
of pig iron of 5s. a ton was established; making the quotation for 
good brands £3 to £3 2s. 6d. at the furnaces. 

In August occurred the failure of Mr. William Bates, of the 
Ravensdale Ironworks, Tunstall. Commencing business with a 
comparatively small capital, Mr. Bates was led, by a brief period 
of exceptional prosperity at the commencement of his career in 
the iron trade into the erection of extensive and costly works, 
which, Lega yd were completed, had to be heavily mortgaged, 





and which scarcely come into work when the state of the 
trade caused wages to be reduced, and there began the strike of 
ironworkers in North Staffordshire, which lasted at the Ravens- 


dale Works for twenty-two weeks, being some weeks longer than 
at the other works in North Staffordshire. The unfavourable 
position of the iron trade, Mr. Bates’ heavy outlay with bo’ 
money in partly unproductive works, and the opportunity off 
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by these circumstances to harass and annoy him taken by men in 
his employ, caused Mr. Bates to succumb, with heavy lia jilities, a 
large proportion of which fell upon this district. The new and 
Jargee works, which employed the greater number of persons, 
remain standing at the time at which this is written. 
_ The quarterly meeting in October found the trade rather worse 
instead of better than it was in July. Notwithstanding the 
closing of the ironworks in the north of England by a lock-out, it 
was reported that the orders coming into North Staffordshire 
were not sufficient to keep the works employed more than from 
half to two-thirds time, and although, following the example of 
South Staffordshire, no alteration was declared by the ting on 
the list prices, it was felt to be-an unreasonable thing to keep up 
the fiction of an official price which had, in practice, been gene- 
rally departed from for the last two or three months, or soon after 
the date of the July quarterly meeting. P 
Subsequently to October, and up to the end of the year, no im- 
provement has taken place in the demand for finished iron, and it 
seems to be generally understood duction in the wages of 





tar 
mill and forge men will be announced forthwith, accompanied, 
srobably, by a formal reduction in the list prices. Pig iron can 
purchased 2s, 6d. per ton lower than last quarter, or 7s. 6d. 
lower than the prices which prevailed up to Midsummer last. The 
best brands are now to be had at £3 at the furnaces. 

The coal trade is at present experiencing a good demand, so far 
as it relies upon the potters’ consumption, which is tolerably 
active, but its conti is dependent upon the earthenware and 
china manufactures, the future of which it would be out of place 
to discuss in this review of another great staple industry. 

With regard to the prospects of the iron trade of North Stafford- 
shire, it is satisfactory to be able to state that it has lost none of 
those advantages which it has heretofore turned to so good an ac- 
count, and which have enabled it to maintain so strong a position 
in the general and severe petiti gst the different iron- 
making districts of Great Britain. Its ironmasters still boast, and 
not without reason, that, taking quality'into account, they can ro 4 
finished iron down on their¥mill floors at a cost to compete wit 
any works in the kingdom. There can be no doubt that both in 
the home and foreign markets the reputation of the quality of this 
district iron is all that could be desired. The real dangers which 
threaten the iron trade of North Staffordshire are common to the 
whole kingdom —the excessive cost of labour per ton of iron 
finished, and the quent ful rivalry of other countries, 
where too much prosperity has not deluded the working man into 
the notion that he can command a higher price for his skill and 
labour than the laws of trade would warrant, 

















THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE. 

Tue Iron Trave: No Alteration : Proposed Reduction of Wages 
at the Milton and Elsecar Works: The Park-gate Iron Company: 
Call of £7 10s. per Share: The Steel Trade : The Rotherham Dis- 
trict--THE SHEFFIELD TRADES: Christmas Holidays: The *‘Bull” 
Week: The Coal Trade of the Port of Grimsby—Tue Coat TRADE: 
Good Demand ; Difficulty in Meeting Orders: The Explosion at 
the Oaks ; Health of Mr. Morton, the Government Inspector of 
Mines Tue Coke Trade: Good Demand for Lincolnshire. 

THE iron trade is still depressed, and we cannot report any mate- 

rial alteration. The Christmas holidays have of course lessened 

the production considerably, but the requirements of the trade 
being very small this will not be felt scarcely. At the Milton 

Ironworks, and at the adjoining establishment at Elsecar, belong- 

ing to Messrs. Danes, the men have received a fortnight’s notice of 

a reduction in their wages to the extent of 10 percent. At present 

they are working all right, but it is impossible to say whether the 

men will receive the reduction quietly. The directors of the Park 

Gate Iron Company have made a call of £7 10s. per share, to be 
id by two instalments in January and March, 1867. At the 

aot he armour plate works they are engaged on the Government 

orders. The steel trade continues active, and large shipments are 
being made to America. The home demand for rails made from 

Bessemer is also good, and is likely to increase considerably. 

For ship plates there are orders to hand, but only to a limited 

extent, as the stagnation in the iron shipbuilding trade has a most 

disastrous effect on the trade. In the neighbourhood of Rother- 
ham the iron trade is unusually flat, and a great many men have 
been paid off there. There has been very little doing at Sheffield 
this week, owing to the usual holidays. The ‘* bull” week (week 
before Christmas) was a very dull one, and very little extra exer- 
tion was needed to make up for the holidays. The men 
**reckoned”” on Monday last, and then the works were closed for 
several days. The file trade is still moderately active, but there 
is no pressure of orders, and nothing definite has as yet transpired 
relative to the revision of price. For table knives there is a fair 
demand, and the best qualities of spring knives are in 
request, but the commoner classes are sti depressed. The saw 
and edge-tool and sheep-shear branches are still languid, and in 
the latter the men at the principal firms are stinted. Machinists 
and engineers’ tool makers are doing only a small business at 
resent. In the Britannia metal and silver-plated trades some 
ouses are tolerably well off for orders, but others are very slack. 

The coal trade for the month of November last of the port of 
Grimsby was as follows: --To Russia, 96 tons; Hanseatic Towns, 
2,687 tons; Denmark, 3,139 tons; France, 2,879 tons; Italy, 
1,127 tons; Spain, 1,510 tons; Sweden, 771 tons; Mecklenburg- 
Schwerin, 947 tons; Brazil, 228 tons. Total to foreign countries, 
18,026 tons; coastwise, 2,820 tons—-grand total, 20,846 tons. Cor- 
responding period of 1865:—Foreign countries, 14,603 tons; coast- 
wise, 2,206 tons—total, 16,809. Increase in 1866, 4,037 tons. 

The demand for coal of all descriptions continues large, and 
masters have some difficulty in executing orders, the out-put of 
coal since the explosion at the Oaks Colliery having been far below 
the average. This week, too, the out-put has been limited, owing 
to the Christmas holidays. For the best house coal for London 
and the South the demand still keeps up. ‘‘ Hards” and ‘“‘ Softs ” 
for nes are in good demand, and the northern ports still bei 
open 4 consignments are being shipped thence. Slack an 
sinudge for coke-making and engine purposes, for the counties 
of Lincolnshire and Lancashire and also for Sheffield and 
other places, are in good demand. The Lancashire and York- 
shire Railway are taking a heavy tonnage to Halifax, North- 
Dean, and other towns on their line. A heavy tonnage of coal is 
passing over the Great Northern line to London from the northern 
coalfields. There is nothing new to report in connection with the 
terrible catastrophe at the Oaks Colliery, Barnsley, except that 
the engi Ss, at a ting held at the King’s Head Hotel, on 
Monday, decided to close the remaining shaft ia order to smother 
out if —— the burning mass below, It is now thought pro- 
bable that the more expensive mode of flooding the colliery will 
not have to be resorted to, as this would almost be tantamount to 
giving up the colliery, the expense of clearing the workings after- 
wards would be so great. Out of tlie eighteen men got out of the 
pit alive at the time of the explosion, two more have died this 
week and one last Saturday, so that there are not more than three 
or four now living, and it is doubtful whether this number even 
will recover. It is stated that the health of Mr. Charles Morton, 
Government Inspector of mines for this district, has so broken 
down in consequence of the anxiety and excitement arising from 
the late calamity at the Oaks, that his medical attendants have 
urgently advised him to resign his office immediately. 

The coke trade is rather better, there being a demand from 
the Lincolnshire Ironworks, but the quantity manufactured is not 
near so great as heretofore. 














In the last ten years the number of deaths from accidents in 
shafts has been 1,710, and from miscellaneous causes on the surface 
of the earth, and in mines, 2,231, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


( From our own Correspondent. ) 


THe PRELIMINARY MEETING OF THE IRON TRADE OF SOUTH 
STAFFORDSHIRE: The ion of a ion: The ‘on- 
dition of Trade and Future : A Reductionof £1 Ton 

ided upon—THE WAGES QuESTION: Will the Men Accept a 
Reduction? — E,ection oF CHAIRMAN TO THE ASSOCIATION — 
RETROSPECTIVE AND PROSPECTIVE VIEWS OF THE TRADES OF 
THE District: How we have borne the Past and our Strength for 
the Future—FatLure oF Mr. Joun Jones: 5s. in the Pound 
Dividend Accepted—THE BELGIAN COMPETITION : A Specimen 
of an English Workman's Bearing to his Masters—Coa: Dull 
— HARDWARE TRADES: Quiet—COLLIERY PROSECUTIONS IN 
SoutuH STAFFORDSHIRE —A LIBEL UPON THE “ BLACK COUNTRY :” 
What is being done for the Working Classes ? 


Yesterpay (Thursday) the preliminary meeting of the Iron- 
masters’ Association of South Staffordshire was held at the Hen 
and Chickens Hotel, Birmingham. Mr. Hartley resigned the 
chairmanship, by rotation, to Major Barrows, and the question of 
prices and wages was then discussed. Ultimately it was deter- 
mined that there should be no alteration in either. The list price 
of Staffordshire bars ‘ore remains at £8 10s., a figure at 
which it has stood for many months. Very little business was 
transacted after the meeting, and at three o'clock the association 
sat down to dinner in the hotel, the chairman elect presiding. 

The meeting separated yesterday, aged by the expectation 
that the demand will begin ually to revive, till, as the year 
advances, there will be a fair trade in iron of every description. 
There can be no doubt that throughout nearly the whole of 1866 
the “list” price of iron has been nominal in the t majority of 
transactions. Such a year as we have just through it may 
be well hoped we shall not again for a long time experience; but, 
come such another when it may, it will be a cause of t satis- 
faction if we pass through it as well as we have gone through the 
trying ordeal of the past twelve months, with 7 per cent. as the 
Bank of England minimum opening the year, rising as the year 
advanced to 10 per cent., and standing at that figure for fourteen 
weeks, bringing down immense discount houses and banks, includ- 
ing the leading bank of our own district—in fact the bank of the 
greater portion of the iron and coal masters, alike with the hard- 
ware merchants and manufacturers of this district—yet with only 
comparatively few failures, and those of but little note. But it could 
not be concealed that the district has staggered alittle underthe blow, 
and that though it has neither reeled nor fallen, stillit is no stronger 
for the contest, and that it is likely to display much caution in its 
movements until the colonies have r ed from the effects of 
the breaking upon their shores of the financial tornado which 
levelled so many lofty concerns in our own country. The strength 
of this district is shown in nothing so much as the fact that it has 
been able, with the home pressureéheavy upon it, to bear so well 
the further weakening process of the withholding, not only of 
continental orders, but of remittances from the same parts of 
the world, many of which have been for some time over-due. A 
further source of encouragement is to be found in the fact that 
whilst some old bankrupt estates have disappointed the expecta- 
tions of creditors—as, for instance, that of Mr. John Jones—there 
are others in which, even during this ‘*‘ black year,” large amounts 
of old liabilities have been paid-off. The financial soundness of 
the majority of the firms in Birmingham, Staffordshire, and East 
Worcestershire, hecomes increasingly conspicuous as the period 
since Overend, Gurney, and Co. failed lengthens; and the general 
good feeling amongst the different firms is shown in the readiness 
with which, in the few cases in which it has been necessary, the 
a increase in credit has been granted in the latter half of 

e year. 

The creditors of Mr. John Jones, of the Birchills Ironworks, 
whose failure we have several times alluded to of late, have 
decided Soom in the pound, to be paid by annual instal- 


ments of £ ; 
to a suggestion made by a correspondent of the 








With 
Times, to the effect that the ironmasters should send a number of 
their workmen to Belgium, in order that they might visit the 
ironworks there, we may say that the millmen’s association held 
a meeting last week, ‘‘at which,” writes one of them to a local 
contemporary, ‘‘some remarks were made concerning the article 
alluded to. The subject,” he p “has occupied the atten- 
tion of the members of the association before, but no definite 
action has yet been taken in the matter. If at some future time 
it is considered expedient so te do, the association begs most re- 
spectfully to say that it is quite able to bear the expense of such 
a.’ mag at consist rd ome of the = who under- 
stand the Belgian anguage, 80 t at they may not be imposed upon 
or fettered by conditions.” Coal is dull. 

Very little can be said of the hardware trades of the West 
Midlands this week. The Christmas holidays will prevent an 
large amount of work being done before New Year's day, althoug 
the factories were inally opened yesterday (Thursday). 
More colliery prosecutions. * the Wolverhampton pa - 
court, on Friday last, Mr. Farrenden Lane was fined £10 in one 
case, and the nominal penalty of 6d. and costs in the two others, 
for allowing the shafts of three of his pits at Wednesfield Heath to 
remain mn bat It should, however, be explained that Mr. 
Lane resides at Rotherham, and that the lessors of the collie 





had 
to fence or fill up the shafts, but had neglected to do so. 
The same defendant was further charged with having his colliery 


insecurely fenced, but it was proved that the only agers in | had 
t 


fencing the colliery would be to keep off rs, and the 
su was therefi ag the stipendiary magistrate 
refusing a case. Mr. Benjamin itehouse, of Hill Top, West- 
bromwich, was fined £5 in two cases, and a nominal <4 in a 
third, for neglecting to fence three pit shafts in the Church-lane 
Colliery. John Jones, of the Medon Colliery, was fined £2 10s. 
each for two offences of a like character. 

Our facetious friend Punch took advantage of the Queen’s recent 
visit to Wolverhampton to s of that town and of the Black 
Country generally in anything but complimentary terms, and his 
remarks have occasioned no small amount of indignation through- 
out the district. Punch first submits that the region is not beau- 
tiful, which certainly cannot be denied, nor can the next count, 
that we have “eviscerated” the earth. Then he says that our 
workers are slaves, that our traders are destitute of honest princi- 
ple, that no care is taken of the moral and mental welfare of the 
poor, that our females are brutalised by labour, and unsexed, and 
80 on. these, and a good many more charges were contained 
in one short piece of ‘‘ poetry ”—hardly an appropriate name, how- 
ever, in that instance—and they have given rise to no end of 
controversy in the local ne . We are not going to take the 
counts of the indictment in seriatim, and rather plead guilty to 
some of them and give some defence to others, but will confine our- 
selves to that portion of the charge in which it is maintained that 
our workers are slaves, and that no care is taken of the moral and 
intellectual welfare of the r—-by which term, we presume, is 
meant the working-classes, We need not say that our workers are 
not slaves. True, their labour is very hard, but it must 
be remembered that their earnings are commensurate with the 
amount of exertion they are called upon to put forth ; and, in any 
event, their work is not so very onerous it it should be called 
“slavish.” Abundant proof is at hand to show that the moral 
and mental welfare of the ing masses is well attended to, 
and that if there is any fault at all it is with the subjects them- 
selves, — extension - a. Black Country = something 

rising, an at once to convince owever scep- 
tical he might i the point, rey apo wants of the 
people were very well looked after. And when it is stated that 
no small number of these churches, with their adjacent schools, 





fees Rees cqncted ter beapnamatn ers of labour, what further need 
be said to show the interest which is taken in such matters? The 
well-known iron-making firm of the Is are conspicuous for 
their charities, and the Wards are also liberal. Some time ogo 
efforts were made to start a working men’s club in Bilston by 
leading employers of labour in that locality, aided by the Lord 
Lieutenants of Staffordshire and Worcestershire and the 
borough members. In that matter Major Thorney , of 
the well-known firm of Messrs. G. B. Thorneycroft and Co., 
evinced a strong interest, contributing largely, and sending 
coal and papers. The undertaking, however, fell through, in 
consequence of the men, whom it was intended to benefit, not 
taking it up with the n amount of interest. We know, 
also, t the same gentleman, before the death of his father, the 
late J. B. ey made a great effort to establish a kind of 
reading-room at the works, in which he also supplied coffee to the 
men. He further extemporised a kind of hot bath, supplied with 
the surplus steam, and these he conducted at his own cost until 
his kindness was abused by the in a The gallant major 
has also inaugurated his shrievalty by giving £1,000, the 
interest of which is being annually dispensed upon the 9th of 
November to the poor of Wolverhampton. This amount was in 
addition to a similar sum given by his father when he was made 
the first mayor of the town just named. The contributions of the 
ironmasters to the colliery explosion funds have been, as intimated 
last week, of liberal amounts, and to those subscriptions we have 
to add £200 forwarded by the Earl of Dudley, who himself has 
built an elegant square of almshouses, with church attached, for 
the accommodation of miners who have been made blind by working 
in the limestone pits of his lordship at Dudley, but these await 
endowment and tenants. Up toa very recent time iron and coal 
masters are known to have been large contributors to promote the 
education of boys who have left school, the contributions appearing 
under the head of Iron and Coal Masters’ Prizes. These, as was 
complained of some time ago by Lord Lyttleton, have fallen off, 
as regards subscriptions, doubtless because of the want of —_ 
ciation the men have displayed of the duties which they may fairly 
be expected to render to the employers upon occasions when the 
interests of both lay in a direction which requires joint action. It 
may be well to remark that a most desirable institution would be 
that which is wy suggested on many hands, namely, an orphan 
institute in all of the working and colliery districts, in which 
children who are rendered fatherless through accidents of the ki nd 
we have had the painful duty of chronicling during the fort- 
night, may find a home, the support being found jointly by 
masters and men. For this a nest would be found in most colli 
districts in the money returned as an overplus to the Hartley 
subscription. Our own overplus is about £2,000, as was intimated 
in THE ENGINEER last week. Such an institution as this would 
be found of inestimable value in South Staffordshire. 





(From our own Correspondent. ) 
THe IRnon TRADE: Falling Off in the Demand: Long Prices Ac- 
eepted : Proposed Reduction in List Quotations: Future of th 
rade: Importance of Analysis: Demand from the Foreign 
Markets—TIn PLates—STEAM AND House Coat TrapEs—THE 
GarTH WoRKS—NEWPORT ALEXANDRA Docks—THE BUTE 
ANCHOR AND CHAIN CaBLE TESTING WoRKS—PROSPEROUS 
State OF THE Coat TRADE IN THE RHONDDA VALLEY. 
ACCORDING to the present aspect of the iron trade of Wales it is 
much feared that the word *‘ depression ” will have to be used for 
some time to come as depicting its general condition, the 
opinion being that no decided change for the better is 
take place before the month of March. There is a com 
absence of anything like activity, and most of the American and 


to 


other —w g contracts entered into for delivery this “are on 
the eve of completion, and the consequence is t a fall- 
ing off is to found in the quantity of iron cleared 


out from the several ports for the foreign markets. A greater 
proof of the depressed state of business could not be adduced than 
the present prices at which orders are accepted, which are from 
10s. to 15s. per ton, and in some instances as much as 20s. per ton 
less than the recognised list prices; and makers who obtained, 
twelve months since, from £6 10s. to £7 at the works for rails, are 
now willing to accept at £6 at the works, with the usual extra for 
delivery at Liverpool and London. So that, in fact, the present 
r ised quotations are only nominal, and therefore the xi- 
mation of list prices to what is actually accepted is generally con- 
sidered advisable. Both makers and consumers are anxiously 
looking forward to the turn matters will take after the preliminary 
| meeting of ironmasters, and the latter are holding back orders, 
awaiting the result. Makers are very cautious in entering into 
home transactions, and the recent circumstances which have 
taken place in connection with certain of the Welsh railways 
have in a measure strengthened the want of confidence which 
for such a length of time has prevailed. With regard to 
the reduction in wages the general body of the workmen 
speak of the movement as one of necessity, and they 
will accept it accordingly. At the South Wales Institute 
of Engineers’ dinner last Thursday, Mr. Adams, alluding to the 





inactivity by which the iron trade had so long been ———, 
| stated that he had every confidence in the future. He beli 


| that the demand for iron would so increase as to afford ample 
| scope for the full development of the resources of both English, 
Wash, and foreign makers, although at present the competition 
| of the foreign makers was being seriously felt. For himself he 
no fear for the Welsh iron masters, and he had every con- 
fidence that they would be able to hold their own against all 
| comers. In replying to the toast of the iron trade, Mr. Roper, 
of the Cwmbran Works, tted that further advances had not 
been made in the science of chemistry as applied to the manufac- 
ture of iron; they were overwhelmed with analyses, and yet th 
scarcely knew anything of spectrum analysis, which, if attend 
to, would throw some light upon the elements which constituted 
their pig iron, and show why one class of iron produced results 
| ditferent from another class. In reference to the foreign demand, 
| the trade is on the whole quiet; the United States are taki 
| rather a smaller quantity of rails, and a few parcels of bar iron 
| have been shipped for the Mediterranean and French markets. 
Orders on American account are coming in irregularly, but 


| quite as good as expected, and the advices received 
speak rather favourably as to future transactions, provided 
no further advance is made in the ‘* restrictive policy ” of that 





country. Notwithstanding the recent u of 
Belgium hopes are entertained that South Wales will receive a 
large accession of orders from the Russian markets, the more 
especially as the requirements of that quarter for rails and other 
manufactured iron will be very great next year. In transactions 
with the other foreign markets there is no change to report, 
except that orders for spring delivery are coming in slowly from 
British North America. ae iron trade continues quiet, with 
H ee indications of any immediate improvement in sales taking 
eC. 
. The tin-plate trade is characterised by a very moderate demand, 
| and quotations still tend downwards. 

A good business is being done in steam coal on foreign account, 
and, as orders are coming in pretty freely, future prospects look 
healthy; the only drawback felt is the want of shipping, which in 
consequence of the late unfavourable weather is rather scarce. 
Messrs. Protheroe, at their pits, near Maescymer, are sinking to 

| their lower seams. The demand for Welsh steam on inland ac- 
count is active, and large quantities are being sent to Birkenhead 
and the London. and Mi d markets, whilst the North Wales 
districts are taking a very fair amount. House coal proprietors are 
doing a brisk trade, and the coasting requirements are large. 

It is confidently stated that the Garth Works, which are on an 
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extensive scale at Walnut-tree Bridge, near Cardiff, will be started 
in January next. 

It appears that the difficulties with which the Alexandra Docks 
at Newport was connected with have been removed, and that the 
works will be commenced as soon as favourable weather sets in. 
A meeting of the directors has been held, and at a public meeting 
held the other day in Newport, Lord Tredegar and Mr. Thomas 
Brown stated that the directors had determined on the course 
above stated, and that the works would be proceeded with 
vigorously. 

The Bute Anchor and Chain Cable Testing Works at Cardiff 
have been purchased by the trustees of the Marquis of Bute of 
Messrs. Brown, Lennox, and Co., of Newbridge Chain Works. 
The works were erected upon the passing of the Chain Cable and 
Anchor Act of 1864, by Messrs. Brown, Lennox, and Co., at a cost 
of about £4,000; but when they were ready for opening the Board 
of Trade declined to license them upon the ground that they could 
not approve of manufacturers testing their own anchors and 
cables. Upon this the proprietors offered to carry on the works 
under the closest supervision by the Board of Trade or of an inde- 
pendent engineer; but the thought it would be more 
satisfactory to the shipping interest and the _— at large that 
the testing works should be entirely independent of anchor and 
chain manufacturers. At this important juncture the Bute 
trustees came forward and purchased the works, in order that 
vessels using their docks should not need to send their anchors 
and chains elsewhere to be tested. They pay fifty guineas per 
annum for the license to enable them to give certificates, 
and the machinery has examined and tioned by 
Lloyds. Among the articles tested have been the immense 
chain cable and a five-ton anchor manufactured at Newbridge 
Works, and intended for mooring the floating dock, built by Mr. 
Scott Russell for Government at Bermuda, which were tested up 
to 220 tons, and also the iron plates, Xc., for an iron steam-tug 
now being built by Messrs. Batchelor Brothers, of Cardiff, for the 
Marquis of Bute. The machinery at these works is of the newest 
and most approved style, and is similar to the testing apparatus 
at Liverpool docks. The prices for testing which the trustees 
have resolved to charge are 20 per cent. under the amounts which 
the Board of Works have authorised in their published scale. 
The machinery comprises a six horse-power steam-engine, driving 
four pumps, which supply the water to the hydraulic cylinder, 
and that directly acts upon the piston, and which applies the 
desired testing strain upon the anchor, chain, or other object to 
be proved. There is a case or trough which will iake the 
15-fathoms length of chain, and when the test is in operation it is 
supplied with arched lids of iron entirely enclosing the chain 
tested, so as to prevent the possibility of accidents to the men 
employed in those cases where chains are broken by the applica- 
tion of the test. At the end of the trough opposite that at which 
the engine and hydraulic power are situated is a series of levers 
communicating with the register room, in which is shown the 
exact force applied in the test. This series of levers acts upon an 
indicator suspended on a pivot at one end, and with the other end 
raising a sliding index in a groove ona triple arc, the lines on 
which indicate 100, 200, and 300 tons, and for the intermediate 
numbers there are scales and weights in which one ton is indicated 
by a pound weight. The testing apparatus will test from a 
quarter of a ton up to 300 tons, and, singularas it may seem to the 
uninitiated, much more time and trouble are required for its 
application to light weights than to heavy ones. 

As a proof of the prosperous state of the coal trade in the 
Rhondda Valley, it may be stated that Messrs. Davies and Co., 
who have two extensive pits in the district, have advertised for 
tenders for the erection of 300 cottages for their workmen. 

{[ErratcM.--In our correspondent’s last letter the Blaina and 
Coal! rookdale Works were stated to be for sale, it should have been 
the Blaina and Cealbrookvale Works, which latter are to be sold 
early next year.] 


SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

THe Guascow Pic IRoN MARKET—MANUFACTURED I[RoN- THE 
Coat TRADE—THORBURN’S ANNUAL REPORT ON THE SCOTCH 
Tron TrapE—SaLeE oF STEAMERS ON THE CLYDE—FOREIGN 
CaBin Firtrncs—NEw CHAIRMAN FOR THE NORTH BRITISH 
RatLway ComMPANY—LECTURE IN CELEBRATION OF JAMES 
Warr’s BIRTHDAY—EXTENSIVE FIRE IN GREENOCK—LIEBIG’s 
Extract of Meat Company (LIMITED.) 

In pig iron there has been but little change during the past week. 

To-day (Wednesday) a few lots reported at 54s. 44d. cash, and 

54s. 74d. one month. Full quotations are as follow : — Pig iron, 

Mixed Nos. Warrants, 54s. 4}d. to 54s. 6d.; No. 1, G.M.B., 

54s. 9d. to 55s8.£ No. 3, 54s. 3d. to 54s. 6d.; Gartsherrie, No. 1. 

65s.; Coltmess‘ No. 1, 63s.; Glengarnock (at Ardrossan) No. 1, 

66s. The shipments of the week are considerably above those 

of the corresponding week of last year. 

MANUFACTURED IRon.—There is no change to report in this 
market. Prices as usual, viz.:—Malleable, common bars, per ton, 
Govan, £8; Glasgow, £8; Blcehairn, £8; Drumpeller, £7 10s. to 
£7 12s. 6d.; Dundyvan, £7 7s. 6d. to £7 10s.; Muirkirk, £7 7s. 6d. 
to £7 10s.; Monkland, £7 7s. 6d. to £7 10s.; Rochsolloch, £7 7s. 6d. 
to £7 10s.; angle iron, £7 17s. 6d. to £9; plates, ship, £8 17s. 6d. 
to £9 10s.; boiler, £9 10s. to £10 10s.; nail rod, Glasgow, £8 5s.; 
ditto, Monkland, £8 5s.; rails, £7 10s. to £7 15s.; railway chairs, 
£4 to £4 5s.; pipes, £5 to £6. 

In coals the demand for home use and shipping has been steady, 
and prices, which are as follows, remain without alteration. Prices 
of coals are as follow: — Main and common hard for shipping, per 
ton of 20 ewt., luid down, 7s. 6d. to 8s.; best splint, do., 8s. 6d. to 
%s.; Wishaw household for shipping, 8s. 6d. to 9s.; dross, laid 
down, 5s. to 7s. 6d.; household, best quality, delivered, per wagon 
of 24 ewt., 10s. to 13s. 6d.; second qualities, per do., 9s. to 12s. 6d.; 
steamboat, per do., 10s. 6d. to 12s. 6d. The advices of coal ship- 
meuts at the principal ports show an amount slightly in excess of 
that of the corresponding week of last year. 





The following is from Mr. Thomas Thorburn’s annual report on | 


the Scotch iron trade :—According to the irommasters’ returns, just 
made, thequantity of pig iron produced this year in Scotland was 
994,000 tons, showing the striking decrease of 142,000 tons as com- 
pared with last year. The deliveries per railways, the shipments 
foreign and coastwise, combined with the local consumption, were 
1,136,000 tons, and show a falling off, when compared with the 
preceding year, of 136,000 tons. As certified by the commit- 
tee appointed by the trade, the stock of pig iron is 
now 510,000 tons, as undernoted*, thus exhibiting the marked 
decrease of 142,000 tons as contrasted with 1865. During the 
year the price has fluctuated from 82s., the highest point reached 
in April, to 5ls., the lowest to which it fell, in May, averaging 
60s, 6d. per ton, against 54s. 9d. per ton last year. The malleable 
ironworks, the foundries, and the shipbuilding yards, have felt 
the languor of the depressing influences which generally prevail. 
Taking into consideration the steady annual accumulation of the 
wealth and resources of the British empire there is reason to hope 
for a considerable improvement in the iron trade in the coming 
year. 








Dec. 26, 1866. Dec. 26, 1865. 
Tons. Tons. 
Messrs. Connal’s stores as 300,957 .2 ee 331,703 
Forth and Clyde Canal Company’s stores eo ce §=©6—22H,1HS 
Lord Eglinton’s stores at Ardrossan.. .. ° 14,846 


94,091 - 
eo ce oe ee 2,700 


In makers’ hands, as per their return 


176,568 
At Bo'ness, Grangemouth, and Leith 2 


552,000 





425,000 .. os 
The Carron Company declining to furnish) 
returns, their stock is estimated at 5 SB,000': «4 100,000 
(And their make at 29,000 tons 
for the year). _ 
510,000 652,000 


The Dumbarton yan steamers Leven, and Lennox have 
been purchased by Mr. John ‘Wilkie, steamship broker, on account 
of the Bahia Steam Navigation Company, and, after undergoing 
some alterations, will sail for Brazil. Mr. Wilkie has contracted 
with a firm on the Clyde to build another steamer and some 
railway barges for the same company and destination. 

Large cases of ‘cabin fittings have just arrived at Greenock for 
Germany for the new steamer Harmonia, which is being finished 
in Victoria Harbour there. 

It is said that nearly 200 applications have been made for the 
post of locomotive superintendent on the North British Railway, 
a oe not long vacated by Mr. Samuel W. Johnson, who now 
holds a like appointment on the Great Eastern Railway. 

We understand that John Scott Russell, C.E., F.R.S., of Lon- 
don, has accepted the invitation of the Greenock Philosophical 
Society to deliver a lecture here next month, in celebration of 
James Watt’s birthday. 

Last week the extensive sugar refinery of Messrs. Dawson, 
Martin, and Co., Greenock, was totally destroyed by fire. The 
refinery was fitted up the with most improved machinery and was in 
full working order at the time of the disaster. It is said that the 
loss of stock is not entirely covered, as a large amount of sugar 
was on hand at the time. The buildings were insured for £4,850, 
the machinery for £4,850, and the stock for £5,000. The night 
watchman has been apprehended and committed for further exa- 
mination, on the charge of being concerned in setting fire to the 
premises. 

Of the numerous companies recently called into existence for 
the transmission of animal food from the plains of South America, 
where it is plentiful and nearly worthless, to this country, where 
it is scarce and expensive, and so very valuable, perhaps the most 
successful is Liebig’s Extract of Meat Company (Limited), London, 
with their manufactory in Fray-Bentos, Uruguay, Rio-Grand, 
and Entre Rios, Argentine Republic, South Brazil. The demand for 
their manufactures, the Extractum Carniss Liebig, is increasing 
so much that they are forced to increase their machinery and 
means of manufacture to a considerable extent. At present we 
observe large shipments of machinery from Glasgow, consisting of 
steam engines, boilers, vacuum pans, «ligestors, cutting machine, 
&c., to the value of about £35,000, which has been made in Glas- 
gow and sent to South America for this company. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LIVERPOOL: Mersey Docks and Harbour Board :; Shipbuilding on 
the Mersey—PRosPECTS OF THE CoTroN TRADE—NORTH- 
EasTERN District: Shipbuilding on the Tyne: The Cleveland 
Jron Trade—StesM Surpprnc at Hvuiit- Nortu-Eastern 
Raitway: Melton and Thirsk Section—MANCHESTER GEOLO- 
GICAL SOCIETY. 

Art the last meeting of the Mersey Docks and Harbour Board, it was 

agreed to transfer a sum of £42,076 from the warehouse account tothe 

general account for the past six months. The amount transferred in 
the corresponding period of 1865 was £23,302, and in the correspond- 
ing period of 1864, £31,110. The rivetters at several of the Liver- 
pool shipbuilding yards and foundries have been on strike. The 
employers wish to reduce wages from 30s. to 28s. per week. The 
aggregate burden of the steam shipping built at Liverpool in 

1866 is estimated at about 22,000 tons. Of the new vessels about 

one-half in tonnage have been built on the Liverpool side of the 

Mersey, and the remainder on the Cheshire side. Among these 

latter have been an armour-plated turret steamer for the Dutch 

Government, called the Prince Hendreik, built by Messrs. Laird 

Brothers. She is of 2,100 tons burden, and: has engines of 

400-horse power, and is the largest which has been built on 

Captain Coles’ principle. She has two turrets, and mounts five 

300-pounders on each turret. The same firm has also in course of 

the year built the British Government troop-ship Euphrates, of 

4,200 tons, with engines of 700-horse power. It is unpleasant as 

well as sorrowful to relate that during the year misfortune has 

overtaken more than one of the most extensive shipbuilding firms 
in | iverpool. 

The prospects of the Lancashire cotton trade do not appear to 
be completely satisfactory. Thus during the last three months 
the stock of raw cotton at Liverpool has been steadily declining, 
notwithstanding the large supplies received. It is to be feared 
that we have not yet seen the end of high prices in a trade, the 
success of which is largely dependent upon cheapness of raw 
material. 

In consequence of dullness of trade, the Jarrow Shipbuilding 
| Company has reduced the wages of its rivetters and strikers 10 per 

cent., and has also put them on three-quarter time. It is stated, 

however, that Messrs. Palmer and Co. have received several orders 

to commence with at the new year, including three screw colliers. 
| A new firm, of which Mr. Clelland is manager, has entered upon 
| the ship building and ship repairing establishment of Messrs. 
| Adamson and Pringle, at Wellington Quay. The make of pig iron 
| in the Cleveland district during the past twelve months is stated 
| to have been about 1,000,000 tons; and notwithstanding the de- 
pression of trade during the last seven months of the year, the 
| stock of pigin the makers’ hands is not likely to exceed 45,000 tons, 
| and in stores 65,000 tons, while the stock of Scotch pig is reckoned 
| to be three times as large. The Cleveland foundries have been fairly 

employed during 1866. Nearly 100,000 tons of castings are now 
| said to be turned out annually in these foundries. In 1566 several 
| large contracts were executed for Egypt, India, the West Indies, 
| the Contment, Northern Germany, Sweden, Xc. The position of 

| the Cleveland furnaces is now returned as follows:— In blast, 93; 

| out of blast, 31. At the present time there are also nineteen 

| furnaces building, of which three are nearly ready. It is stated 
| that works are about to be started in the neighbourhood of 
| Bishop Auckland for the manufacture of steel rails. 

| The screw steamer Lincolnshire, owned by a Hull firm, has, it is 

| feared, been lost with all her crew. About two years since, the 

| enterprising steam shipping firm of Messrs. Bailey, Leetham, and 

Co., obtained a contract for the carriage of mails between Lisbon 

and the various dependencies of the Portuguese Government. 

Messrs. Bailey and Leetham are now about to establish a line of 

| steamers between Hull and Lisbon, and it is their intention to 

| send out a steamer once a fortnight, which will run in conjunction 
with mail steamers from Lisbon to the West Coast of Africa, the 

Azores, and the steamers running on the coast of Portugal. 
Through traffic of all kinds has been resumed on the Malton 

and Thirsk Railway, after having been suspended for a week in 

consequence of operations required to be carried out in connection 
with a new stone and iron girder viaduct over the Derwent Valley, 

near Malton. The new viaduct comprises three spans, and is a 

handsome structure. 

At the last meeting of the Manchester Geological Society, Mr. 
Binney read a paper on the upper coal measures of England and 
Scotland. Mr. Binney observed that in Scotland the coal fields 
went as deep as the top of the old red sandstone, and a great part 
was under the mountain limestone and millstone grit. The lower 
coal fields were the best developed towards the north of the island, 
and the upper coal fields were the most productive towards the 
south. Between Derby and Fifeshire, by way of Chesterfield, 
Leeds, and Northumberland, there was no trace of the upper coal 
measures. These measures were most perfect in Lancashire, 
Staffordshire, Warwickshire, the Forest of Wye, and the Shrop- 
shire coal districts. 








| Frencu Raitways.—(From our Correspondent. )—It appears 

that between October 1, 1865, and September 30, 1866, 492) addi- 
tional miles of railway were opened in France. The increase in 
the receipts in the first nine months of this year, as compared with 
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METALS, 
CorreR—British—cake andtile,| £ s. d. £58. ad.) £ 5. 1865, -“ 
PEF tON cecesesesecceees | 8010 0.. 81 0 6| 18 00. 0060 
Best selected.....++sseseeeee | 82 0 0.. 84 0 0/109 0 0.. 0 0 Oo 
Sheet ....... 85 0 0.. 86 0 Oj ith 0 0.. 0 0 @ 
Bottoms. -ecesseccsesccesese | 90 0 0.. 91 O O16 90. 000 
Australian, per ton.....+..+. | 82 0 0.. 85 0 0/107 0 0.109 0 9 
North American .........0.| 0 9 0.. 0 0 0/108 0 0..109 0 0 
Spanish Cake ...+0++++0s00.| 76 0 0. 0 0 0/100 0 0..102 0 9 
Slab. for prod. 96 per cent. ..| 7510 9.. 76 0 0| 96 0 0.. 0 0 0 
YELLOW METAL, per lb. ......) 0 0 7 0 07%) 0 0 9% O 103 
IRON, Pig in Scotland, ton, 214 9 cash | 3 & 6 cash 
Bar, Welsh, in London . 615 0. 7 5 0] 715 0. 8 0 0 
ales........) 515 0.. 6 0 0) 700.75 0 
‘ Staffordshire..| 8 5 0.. 8 7 6) 815 0. 0 0 0 
Rail, in Wales ........00000.| 512 6. 6 0 0/ 700.7 5 0 
Sheets, single in London ....| 1010 0.. 0 0 0} 1015 0.. 0 60 6 
Hoops, first quality..........) 910 0.. 0 0 0) 915 0. 000 
Nailrods.......000 oe} 8 5 0. 8 7 6 615 0. 0 0 6 
GOORIN .. oseevcccscccce | 10 5 0.. 1010 ;} it 5 0.12 0 6 
LEAD, Pig, Foreign, per ton .. } 1910 0.. 19 15 0) 2010 0., 2015 o 
English, W. B., | 2210 0.. 2215 0] 2210 O.. 0 0 6 
Other brands eeeees -- | 20 5 0., 2010 OC] 21 0 0.. 2110 © 
Sheet, milled ....... o | 21 0 0. 21 5 0] 2810 0. 0 0 0 
Shot, patent ......eccees 2460 06.. 0 00 2% 0 0... 0 0 6 
Red or minium........ oe | 22 0 0,.. 0 0 0} 22 0 O,, 22 5 @ 
White, Ary. ..sseeees 31 0 0.. 31 10 0) 2% 5 0. 0 0 oO 
ground in oil... | 30 0 0.. 32 0 0| 27 0 0.. 28 0 0 
Litharge, W.B..... }2415 0..25 0 0] 2415 0.. 25 0 0 
QUICKSILVER, per bot. 6W6.. 70 0] Tle 6. 860 
SPELTER, Silesian, per ton 22 0 0.. 22 G6 Of 22 5 0... 22910 © 
English sheet ...... 230 0.. 0 0 0; 2610 0., 2710 © 
White zinc, powder... 000.000 000. 060 0 
STEEL, Swedish faggot 1 0 0.. 0 0 16 00.. 0006 
Keg. cccccccccccce 000.000/15 00... 000 
TIN, Banca, per cwt 45 0.. 0 0 0| 41710... 0 0 6 
Straits, fine— 431%. 4 4 06) 41510... 41610 
Prompt 3 months 446. ¢ 5 Of 417 @. 417 10 
English blocks ... 4440. 450) 520.000 
DEER cansosee 450. 460530. 000 
Refined, in bloc 4790. 48 0] 550.. 000 
TINPLATES, per bx | | 
IC COC. cece ° 1846. 2 6 6] 15 6. 160 
} 210 0.. 112 6| Tit O.. 112 0 
1ll 6. 112 6) 1 O. 112 0 
esecscccecses | 117 G.. 118 6] LIT OO. 147 6 
PRICES CURRENT OF TIMBER. 
1666. | 1865, 1866. 1€65, 
Per load— £€ea2426/242 0246 Per load— eevee se & 
es . 9 010 10 j 11 013 © | Vel. pine, per reduced € 
Quebec, red pine ., 3 5 415] 3 5 415 Canada, Ist quality 17 0191 16101915 
yellow pme.. 215 310] 215 315 ‘ 2 014 0 121014 © 
St.John» N.B,vel.. 0 0 0 0; ror Archan eliow.12 © 13 0 13 Oji4 
quebec, onk, white... 510 6 O| 415 5 5 t. Petersburg yel.. J0 10 lily lWlv de 6 
inh - 3810 410) 45 435 Pinlamd ... «2+ 91 8 1 
Memel ........ -9 6 0 Of 0 0 O O | Memel ee ee © @ 6 ¢\10 O15 O 
310 5 6 } 310 & © | Gothenburg, »« 0101 ®iO1L ¢ 
Dantz: 319 6 0} 810 6 @ white & ® 810 1) 
2 0 310 210 310 | Gefte, vellow.. 9 O01 © WwW Olli 
Memel, fir ~3 0 Sle 3 0 31° = Soderbamn .. + 9 O11 91011 18 
Rua +3 98 5) 3 5 31Y | Chri tiania,per C. ) 
Swedish . 118 2 3} 3 5 31¥ it. by 3 9-18 022 0 15 023 o 
Masts, Que pme6 0 8 O| 610 Ss iv im. yellow 
yi. pine 5 0 6 O 5064 Jeck plana, Day 
y a ooete'ts s aie 018 1 4 0186.1 6 
Lathwood,Dantafm 410 510] 510 740 Staves, per standard M. 
ot. Peter's 610 710) 710 8 * Quebe pipe...... 6 085 0 75 Or0 0 
Deals, per C., 13ft. by 3ft. 9in. puncheon 20 021 © W v 25 
Quebec, whtspruce 13 lv 21 10 | 13 10 19 Baltic 


— } 1890 0 WO 01700190 0 
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etJohawht spruce 13 015 0/1310 14 pip 


Sin DanieLGoocu and Mr. Watkin, M.P., have made an offer to 
take from the Admiralty, at a cost of £100,000, the iron ballast 
with which some of our admirals and captains superintendent 
have paved her Majesty’s dockyards, and which is now faiiliarly 
known under the name of Mr. Seeley’s ‘* pigs.” The iron is said 
to be of a very fine cold-blast quality. 

Foreicn Inpustry.—/( From our Correspondent. )—The Forges 
et Chantiers de la Seyne (Bouches-du-Rhone) are constructing a 
large iron floating dock for the port of Alexandria. This gigantic 
work is being executed for the Egyptian Government. The Pacha 
of Egypt is said to have given orders to the Forges et Chantiers de 
la Seyne to the amount of £560,000. 


Tue ATLANTIC CABLE.—The directors of the Atlentic Telegraph 
Company, in a circular calling on the shareholders to subscribe for 
£100,000 mortgage debentures, unexpectedly now become payable 
on account of the 1865 cable, state that the total earnings of the 
cables since their opening, including Sundays, have averaged £813 
a day, and the average since the lst of November, when the charge 
was reduced one-half, has been .£874 per day. It is proposed to 
buy out the Anglo-American Company, who hold £600,000 of 
stock, by giving them £1,200,000 for it. 


THE Beioran Iron TRADE. —/ From our Correspondent.)—The 
exports of pig iron from Belgium in the first ten months of this 
year amounted to 13,000 tons, while in the corresponding period 
of 1865 they were only 8,000 tons. In the first ten months of 
1864 the corresponding exports were 23,000 tons. The exports of 
Belgian pig have fallen off this year to France as compared with 
1864, while England received only 185 tons to October 31 this year, 
as compared with 5,800 tons in the corresponding period of 1864. 
The imports of pig iron into Belgium rose to 27,000 tons inthe first 
ten months of this year, as compared with 17,500 tons in the cor- 
responding period of 1865, and 6,700 in the corresponding period 
of 1864. A great part of the increased supplies of pig received 
into Belgium came from England. The exports of rails from 
Belgium have rather sensibly diminished this year. 

CANNON-STREET AND CHARING Cross.—Burns the poet, o1 
somebody else, has written that ‘‘the wisest schemes o’ mice an’ 
men gang oft awree.” It is undeniable that the Cannon-street 
station of the South-Eastern has not been a success, but it 
may now be hoped that a large increase in convenience to 
the public, in the easing of the gorged artery from St. Paul's 
to Charing Cross, may result from the order of running now 
determined upon, namely, trains between Charing-cross and 
Cannon-street and vice versd at intervals of not more than ten 
minutes. If this arrangement can be worked, as it seems quite 
reasonable it should be, an immense traffic will be brought upon 
this short, yet costly, but indisputably useful line. We notice that 
the South-Eastern Company have recently enlarged considerably 
the accommodation to their passengers at the London Bridge 
station, by a line which gives an additional intermediate platform 
for the accommodation of high level passengers to the city and 
Charing Cross. 

A New TELEGRAPH INsTRUMENT.— A Mr. George Little has con- 
trived an apparatus, intended for telegraphic signalling on long 
submarine lines, which, as its construction is very simple, and 
perhaps attended with certain advantages, may merit a brief notice. 
As we gather from a somewhat lengthy description of this instru- 
ment, it consists of a very light spherical float of glass, having two 
vertical stems, above and below, also of glass, rendered opaque by 
means of sewing silk passed through them. This float carries a 
horizontally disposed magnet of peculiar construction, and is par- 
tially immersed in alcohol, contained in a tube of glass This 
tube being surrounded with a horizontal coil of wire, through 
which the signalling current passes, the magnet is deflected from 
the horizontal position in a sense dependent upon the direction of 
the current, and the upper portion of the stem is consequently 
moved to the right or to the left of a vertical passing through the 
centre of the float—the deflections to the left indicating dots, 
and those to the right dashes. It is stated that this instrument 
has been worked without relay through ‘‘ two thousand two hun- 
dred miles” —probably a resistance equivalent to this length of the 
Atlantic cable—by means of a miniature voltaic couple, *‘ excited 
by the moisture of the tongue.” We question, nevertheless, 
whether it could possibly be made anything like equal in sensi- 


the corresponding period of 1865, was £1,343,940, showing an in- | tiveness to the «static reflecting galvanometer of Proicssor Thom- 
crease of 3°48 per cent. per mile worked. ' 
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CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 
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Contractor’s Locomotive. Traction ENGINEs. Surp’s Encrne. 





SraTIONARY ENGINE. PorTABLE Horst. * Sream CRANE. 
From | to 30-Horse Power. 1 to 30-Horse Power. 30 Cwt. to 20 Tons. 6 to 27-Horse Power. 6 to 27-Horse Power, Winding, Cooking, and Distilling. 
No Building Required. With or without Jib. For Wharf or Rail. For Steep Inclines and Quick Curves. Light and Heavy. Passed for Half Water. 


* THESE CRANES WERE SELECTED BY H. M. COMMISSIONERS TO RECEIVE AND SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION. 
From the Strength, Simplicity, and Cempactness of these Engines, they are extensively used for General Purposes, and also in situations where Steam Engines of the ordinary construction cannot be applied. 
ALEXANDER CHAPLIN AND CO., PATENTEES AND SOLE MANUFACTURERS, 
Cranstonhill Engine Works, GLASGOW. London Office, 11, Adam Street, Adelphi, LONDON, W.C. 
ENGINES OF EACH CLASS KEPT IN STOCK FOR SALE OR HIRE, AND ALL OUR MANUFACTURES GUARANTEED AS TO EFFICIENCY, MATERIAL, & WORKMANSHIP. 
Parties are Cautioned against Using or Purchasing Imitations or Infringements of these Patent Manufactures. (1 1580) 














OR 


r UN DRM © 


“ee, QUANTITY. 





Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blasi Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Patent Couplings, Cotton Gins, &c. &c. -_ 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 


PATENT APPOLD CENTRIFUGAL PUMPS, 


MADE IN ACCORDANCE WITH THE EXPERIMENTAL RESEARCHES OF THE LATE MR. APPQLD, 











AND PROVED BY 


NUMEROUS PUBLISHED EXPERIMENTS 
TO BE 


MORE ECONOMICAL IN 


AND MORE CONVENIENTLY 


ARRANGED FOR ADJUSTME=T AND 
REPAIRS 








WORKING, ea a HAN ANY IND 
TWO-WHEEL PORTABLE PUMP, witn Pires_,Loapep-vp qT OTHER K , 
YOR TRAVELLING. 














FIXED! PUMP, aparten For Conrrxep Spaces, sucn as COFFER Dams, WeLts, Suirs’ Hoips, &c.—Tue 
Wepce Pirck A anp Cap or Pepestat BEING REMOVED, ALL THE WorkKING Parts MAY BE LIFTED QUT 
WITHOUT DIsTURBING THE Pires AND WITHOUT DRAWING THE SPINDLE ovT ENpWaYs. 


PRICE LISTS AND ALL OTHER PARTICULARS 


THE SOLE MAKERS, ™PYHH,rWnAUE Yow fumeton an 
MESSRS. EASTON, AMOS, & SONS, GROVE IRONWORKS, SOUTHWARK, 


OR AT THEIR BRANCH ESTABLISHMENT, ERITH, KENT. 
At either place large numbers of Pumps of all Sizes with their Pipes and Foot Valves, are kept in Stock, and may be inspected. 








For Authentic Information on the Performance of Messrs. EASTON, AMOS, & SONS’ APPOLD PUMPS, see :— 


“ Transacti 2 st} j achanics » ine H ; . . . ” : . 

. ‘Tran: — of the Institution of Mechanical Engineers of Birmingham, 28th July, 1852. General A. Morin.—“ Mécanique Pratique,” page 140, sec. 98, will be found tables of 

wt i, Sond a on 6 Pump erected at W hittlesea Mere, raising 100 tons of water per minute, | comparative experiments on several varieties of Centrifugal Pump, from which he draws the 
and developing 65 per cent. duty ; also comparative experiments oa smaller pumps.’ ” following conclusions :— 


“Annales du Conservatoire Impérial des Arts et Métiers, Etudes sur L’Expositi _ _, |“ 1°.—Que la pompe & aubes courbes de M. Appold, quand elle est immergée das le réservoir 
Louies Se. & Seéneet” a eae perial des Arts et Métiers, Etudes sur xposition de inférieur et marche & une vitesse convenable pour la hauteur d ascension désirée, rend un effet 
4ondre » ve annee, page 686. 1862-63. utile compris entre 0°65 et 0°70 du travail moteur dépensé, résultat supérieur & celui que l’ou 
« Proceed: _— ae ; pent obtenir de la plupart des autres machines & élever l'eau. 
ee, er Ps aie ~ Bano beeps Me ps py mma of iechad, 1863,” giving a detailed | “2°,—Que la forme courbe des aubes et le tracé adopté par l’auteur sont beaucoup plus 
and yielding 67 per cen‘. 1 ~ exiord on a Pump delivering 60 tons of water per minute, | favorables que Tusage des aubes planes, inclinées ou non sur le rayon, ainsi qui les principes 
J 6 YF per cens, duty, | théoriques devaient d’ailleurs le faire présumer.” (11258) 
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Prize Medal.—W. Sedans s& Co., Smethwick, 
Birmingham; Constructors of RAILWAY PLANT, Patentees and 
Makers of the UNITED WROUGHT IRON TURNTABLE. The principle 
the tages. of stability, durability, lightness, and facilities in 
conveyance ; reduction of cost in freight and duty in their export, and made to 
every “diameter and gauge. Tanks, Signals, Switches, Crossings, made to every 
section of rall; } ean traffic enegee s Steel. = 1377) 


ENOC! H “WILKE Ss, 
MANUFACTURER OF 
RAILWAY CARRIACE BOLTS, COACH SCREWS, COACH 
BOLTS, FISH, FANC, AND STRAP BOLTS; 
Hot-PresseD Nuts; Coacu-Trre Rivets anp Natts; Hanp 
Ra Screws ; Sure ScREws AND RIVETs ; 
BED SCREWS, BAND SCREWS, PRESSED WASHERS, 
CONVEX WASHERS, CLENCH RINGS, COTTER PINS, 


With Steel Cotters, for Boilermakers and Iron Shipbuilders. 


BRITANNIA WORKS, DARLASTON, STAFFORDSHIRE. 


ESTABLISHED sot , (11376) 





S. HODGE & SONS, 
UNIONIRONWORKS, MILLWALL& LIMEHOUSE, LONDON, 
ENGINEERS AND MANUFACTURERS OF 


STEAM BOILERS OF EVERY KIND, 


OF BEST WORKMANSHIP, EOR 


STATIONARY, MARINE, AND PORTABLE ENCINES, 


AND OTHER PURPOSES. 
IRON AND STEEL MASTS, YARDS, AND BOWSPRITS, 


OIL & WATER TANKS, WROUGHT IRON GIRDERS, 
IRON STEAM TUG AND BARGE BUILDERS, Xe, 
City Office, 2, New London-street, E.C.—Established 1828 (I 1272) 


CUN COTTON FOR BLASTING. 


The extended use of this Material has enabled the Manufacturers to ISSUE 
A NEW LIsf SHOWING 
A LARGE REDUCTION IN PRICE; 
and they now beg to call the attention of those interested in Mining and Blast 
ing operations to the great saving in time and cost which may be effected by 
the introduction of Gun Cotton. 
Directions for use and full particulars obtained upon application to 


THOMAS PRENTICE & CO., 
173, FENCHURCH-STREET, LONDON ; or GUN COTTON 
WORKS, STOWMARKET. (11 8) 


NORTON’S PATENT 
WOOL DRYING AND WOOL WASHING MACHINES. 


They oceupy less space, take less power, and do a much larger quantity of 
work than any other machines in use. Washing Establishments abroad 
completeiy fitted. 

Full Particulars on application to ALFRED GILES, Manager, 


J. L. NORTON’S PATENT MACHINERY OFFICES, 
BLACKFRIARS STREET, MANCHESTER. (I 1703) 


am AND TILE MAKING MACHINE. 

This cheap and simple machine will 
make 12 to 15 thousand bricks per day 
and is much recommended for its dura- 
bility and the soundness of the bricks 
produced. 

For Illustrated Price Lists apply to 


RICHARDSON, JOHNSON. AND CO 
NORTH YORKSHIRE IRONWORKS, 
STOCKTON-ON-TEES. (I 1435) 














THE METROPOLITAN 
RAILWAY CARRIAGE & WAGON COMPANY 


(LIMITED). 
SALTLEY WORKS, BIRMINGHAM. 
Success ors to Messrs. JOSEPH WRIGHT and SONS, 


RAILWAY CARRIAGES, WAGONS, 


And Railway Ironwork, 


OF EVERY DECRIPTION. 


RAILWAY CARRIAGES and WAGONS built for CASH, or 
upon DEFERRED PAYMENTS, extending over a period of 
from THREE to TEN YEARS. 

A large number of COAL, IRONSTONE, BALLAST, and 
other WAGONS to be LET on HIRE. 


Manufactory and Chief Offices—SALTLEY WORKS, BIRMINGHAM. 
London Offices—No. 8, ADAM STREET, ADELPHI, W.C. (I 200) 


GEORGE BLUMER & SON, 


WEST SLIP, HARTLEPOOL, 


RAILWAY WAGONS, 
CONTRACTORS’ PLANT, 
COLLIERY TUBS, cc. 


SLIP, HARTLEPOOL. 
(I 1717) 








Works and Offices: — WEST 


GOVERNORS FOR STATIONARY ENCINES. 


These Governors are now inex- 
tensive use, and we are permitted 
to refer to parties using them in 
all parts of the kingdom, includ- 
ing many leading establishments. 

They perfectly regulate th: 
speed of any engine under the 
most sudden changes of resis 
tance. 

Their sensibility is so great 
that they detect at once any 
irregularity in the motion of the 
crank. Their durability is well 
established by three years and 
upwards of constant use in a 
number of establishments. 

Circular sent on application, 
andentire satisfaction guaranteed 
in all cases. 

ORMEROD, CRIERSON, & CO., 

ST. GEORGE’S IRONWORKS, 

MANCHESTER. (1571 











TOWN CASTINGS, COUNTRY PRIGES, GREAT SAVING IN TIME, 


Castings of Rs Size in Loam, Green Sand, Dry Sand, Gun Metal, and Brass. 

CASTINGS OF MAGNITUDE AND IMPORTANCE CAN BE INSPECTED DURING PROGRESS. 
Castings for Marine and other Engineers, Hydraulic Press Makers, Soap Boilers, Chemists, Brewers, Millers, Merchants, ( Contractors, 
Gas Works, Water Works, Railway Companies, &c. 

TURNING, BORING, PLANING, &c. 

ROBINSON and COTTAM, 

THE BATTERSEA WORKS AND FOUNDRY, BATTERSEA BRIDGE, 8.W. 


AND 122, CANNON-STREET, E.C. (I 1664) 











ay AMES MILLS, PATEN TEE & MAN UFACTURER, 
HEATON NORRIS, STOCKPORT. 
? FINISHED KEYS, 
WITH OR WITHOU T HEADS 
And Taper Pins, 
| Made by Patent Machinery from Steel or Iron, of any size 
or any degree of taper; also, 
SPLIT COTTER PINS OF ALL SIZES. 


And 
Split Taper Pins for Locomotives, &c. 











SUPPLIED SOLELY BY 


EDMONDSONS AND CO., GENERAL FACTORS TO ENGINEERS’ MACHINISTS, &c. 
CHARLES STRERT MILL, GARRATT RATT ROAD, MANCHESTER. (H1360) 


HENRY HUGHES & GO., 


FALCON RAILWAY PLANT WORKS, 
LOUGHBOROUGH. 














LOCOMOTIVE ENGIN ES, 


FOR MINERAL & CONTRACTORS’ RAILWAYS, OF THE BEST MATERIALS & WORKMANSHIP, 
ALWAYS IN PROGRESS. 


These Engines are designed to supply the chief requisites in Tank Locomotives, viz., reduction in the overhang: ing weight at 
the fire-box end, proper distribution of the weight upon the wheels, and keeping the centre of gravity low. These are acc »omplished 
by making the fire-box and its shell on an improved principle, which enables the driving axle to be placed further back without 
interfering with the eecentrics and valve gear, which are of the usual simple des an. (1 1384) 








CARRETT, MARSHALL, AND 60., SUN FOUNDRY, LEEDS. 


HIGH AND LOW PRESSURE,DIRECT-ACTION- 
CONDENSING STEAM ENCINE. 


COMBINES THE UTMOST ECONOMY WITH THE CREATESTSIMPLICITY CF 
CONSTRUCTION, HAVING BALANCED WORKINC PARTS, NO DEAD. 
CENTRE AND ONE SLIDE VALVE ANDTHE SHORTEST 

STEAM PASSAGES TO BOTH CYLINDERS. 
VERTICAL AIR PUMP }) ANDWROUCHT IRON MOTION 
| 















PRIZE MEDAL ctass.8. 1862. 





This Improved Compound Engine combines the utmost economy with the greatest simplicity of parts. It is 
self-contained, on one plate; direct-acting, with motion of wrouyht iron for 60 lbs. steam. Thus effecting lightness with strength, 
and the most uniform regularity of motion with maximum horse-power, developed at speeds not otherwise attainable by any 
other unbalanced Engines. ‘The low-pressure piston is set in advance, avoiding any dead centre, and receiving its steam from 
the high-pressure piston at the exact moment it ought to be set free; thereby effecting wninterrupted continuous expansion 
by one slide-valve through the shortest possible steam ports, unattainable by the “ Woolf” or “Mc Naught” system, 
and other “simultaneously” moving pistons. The air-pump is vertical, actuate xd at half speed by wrought iron levers, or i: 
applied double-acting direct to piston-rod. The stroke and lead of slide-valve are adjustable, and the friction of valve can 
be balanced by a counter-pressure of steam and vacuum. These Compound Engines attain a more equable motion and 
perfect economy of fuel than all single-cylinder Condensing Engines, inasmuch as higher steam is admitted into a smaller 


cylinder which has not radiated its heat into the condensor. A practical system of ‘ superheating” is also usefully applied.@ 
(11653) 
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Hand 


CENTRIFUGAL & OTHER PUMPS 


FOR ANY LIFT 


OR 


QUANTITY. 


The"above shows a Steam Engine and Centrifuga? Pump, complete, on one frame, capable of raising 140,000 gallons per hour to a height of 25ft., Price, £150. 
Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Patent Couplings, Cotton Gins, &c. &c. 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 
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W. WALKER, 


ENGINEER AND TOOLMAKER, 

29, LOWER KING-STREET, MANCHESTER, 
Has always on Hand or in Progress 

MACHINES FOR PLANING, 
SHAPING, SLOTTING, 

PUNCHING & SHEARING, ” 

: SCREWING, DRILLING, AND BORING, “ZZ 

= SELF-ACTING SLIDE, SCREW-CUTTING & SURFACING ~ 

LATHES. 


COMPOUND SLIDE RESTS OF VARIOUS SIZES, 
AND ALL OTHER ENGINEERS’ TOOLS. (1843) 











TOWLE, TEGGIN, AND CARTER, 
BRIDCEWATER IRONWORKS, SALFORD, MANCHESTER. 


Makers of LATHES, PLANING, SHAPING, SLOTTING, DRILLING, SCREWING, PUNCH- 
ING, SHEARING, and SLOT-DRILLING MACHINES, and every description of Tools used 


by Engineers; also makers of COMBINED SLOTTING and PLANING MACHINES, adapted 
tor squaring-up ship and bridge plates without removal from the machine. (K63) 






TOWLE TESGm & CARTER 
MAMtHEIT ER 





NO MORE DAMP BUILDINGS !!!_ 
DECAY OF STONE, BRICK, WOOD, OR IRON joan 


PERMANENTLY ARRESTED, 
OR, IF NEW, EFFECTUALLY PREVENTED!!! 
BY THE USE OF 
SZERELMEY’S PRESERVATIVE COMPOSITIONS. 
THE SILICATE ZOPISSA 
Is the ONLY SUCCESSFUL MATERIAL used upon the STONEWORK of the 
NEW PALACE OF WESTMINSTER, 
And the whole of the Iron Roofs are coated with the Granitic Composition. The Gilding 


is also laid upon this material. The Compositions have been largely used in the re-deco 
raton of ST. PAUL’s CATHEDRAL, and other Buildings and Works at home and abroad, 


FOR FULL PARTICULARS, APPLY TO 


SZERELMEY & CoO., 


WILLIAM STREET, CITY, 


(1 1931) 
LONDON. _ 





2 


394, KING 


IN PRICES OF PORTABLE ENGINES, 
(LIMITED), 











REDUCTION 
MARSHALL, SONS, & CO. 


GAINSBOROUGH, LINCOLNSHIRE, and 59, CANNON STREET, LONDON, 


MANUFACTURERS OF 


FINISHING 
THRASHING 
MACHINES, 


CORN GRINDING MILLS, 


SAWING 
MACHINERY, &c. 


PORTABLE 
STEAM ENGINES, 
FIXED 
HORIZONTAL STEAM 
ENGINES, 
MULTITUBULAR 


AND 
CORNISH BOILERS. 


Munich . Gold Medal 

Hamburg . . Large Silver Medal Doncaster . First Prize £50 
Chebey 2. sw = a Market Rasin . First Prize 

CME 6 ws ks i a Pesth. . . . Three Prize Medals 
Fae ee oe . o Médling . . First-Class Medal 
Pretest - - Dunedin . . Medal for Special Merit 


Warrington . Large Silver Medal 
REVISED ILLUSTRATED CATALOGUES POST- FREE ON APPLICATION. (1949) 





) 





BY og MAJESTY’S ROYAL LETTERS PATENT. 
orrison’s Archimedian Hem-Folder for 
the SEWING MACHINE andthe FINGER. 
Manufactured solely by 


JOSEPH GILLOTT, 


Metallic Pen Maker to the Queen, 
VICTORIA WORKS, GRAHAM-STREET, BIRMINGHAM. 


Drawings and particulars forwarded on appaeation. oe 5) 


THOMAS FIRTH & SONS, 


SHEFFIELD, 


MANUFACTURERS OF 


WELDLESS CRUCIBLE CAST STEEL & PUDDLED STEEL 
LOCOMOTIVE, CARRIAGE, AND WACON TIRES. 
CAST STEEL 


MARINE, LOCOMOTIVE, & OTHER CRANK SHAFTS (IN THE Roven 
OR FINISHED), STRAIGHT AXLES, PISTON & CONNECTING RODS, 
And all descriptions of Forgings and Uses for Engineering purposes, 
SUPERIOR CAST STEEL FOR SPRINGS. 
And also in Bars and Rods for Chisels, Turning Tools, Taps, Dies, and 
all kinds of Railway and Engineering Tools. 


FILES, SAWS, & EDCE TOOLS OF EVERY DESCRIPTION. 


London Office : 
4, WESTMINSTE R CHAMBERS, VICTORIA STREET, 8.W. 


) Baieys TEST Pump 
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BOILER-TESTING 
APPARATUS. 


Complete on cistern, gun- 
metal working parts, flexible 
tube, union jvunt, nipple for 
boiler, and gauge to 250Ib., 
£10 nett.; Packed in 
case, ready for delivery, 
£10 10s. 





a “Messrs. JOHN BAILEY & 

Co., the eminent Pressure 
Gauge Makers, of the Al- 
bion Works, Salford, Man- 
chester, have recently pro- 
duced a very neat, compact, 
portable app: sratus for Test- 
Farol pe. Boilers.” "—English Me- 


JOHN BAILEY & 00, ALBION WORKS, SALFORD, 


fANCHESTER _— sae 


PERIN’S PATENT 


SAMUEL ‘WORSSAM ‘AND Co., 


Having Purchased of M. PERIN, of Paris, the sole right to 
import and sell his Band Saw Blades throughout the United 
® Kingdom, beg to announce that they are now in a position to 
supply these saws from ysit- to sin. in width, and up to 50ft. 
ia length. 

The vast superiority of PERIN’S BAND SAWS over any others, 
in point of finish, toughness, durability, and evenness of temper 
is now everywhere admitted. 

S. W. and Co. keep a large stock of all sizes, up to 2in. wide 
from which they can supply orders to any part of the United 
i Kingdom, within twenty-four hours’ notice, 


For Price Lists, apply to 
SAMUEL WORSSAM AND CO., 
SAW MILL ENGINEERS, 
304, King’s Road, Chelsea, 8.W. 


(E1937) 








IMPROVED LIFTING JACKS. 


IMPROVED RATCHET 
JACK, 


HALEY'S PATENT 
LIFTING JACK, 
MANUFACTURED BY 


W. & J. Gauwoway, 
PATENT 
RIVET WORKS, 
MANCHESTER. 


®,* The attention o 
parties who employ 


LIFTING JACKS 


is respectfully requested 
to the superiority of 
those annexed, over 
those hitherto in use. 





(893°) 
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NEWCASTLE VULCAN CEMENT 
FOR STEAM JOINTS. 
A Joint can be made and Steam turned on in Fifteen Minutes. 
Used by the principal Engineers, Railway, and Steamship Companies in 
Great Britain, and in her Majesty’s Dockyard at Portsmouth. 
MANUFACTORY, $9, DEAN STREET, 
NEWCASTLE-ON-TYNE. (1 1246) 


S. HODGE & SONS, 
UNION IRONWORKS, MILLW ALL& LIMEHOUSE, LONDON, 
ENGINEERS AND MANUFACTURERS OF 
STEAM BOILERS OF EVERY KIND, 


OF BEST WORKMANSHIP, FOR 


STATIONARY, MARINE, AND PORTABLE ENCINES, 
AND OTHER PURPOSES. 
IRON AND STEEL MASTS, YARDS, AND BOWSPRITS, 
OIL & WATER TANKS, WROUGHT IRON GIRDERS, 
IRON STEAM TUG AND BARGE BUILDERS, &¢ 
City Office, 2, New London-street, E.C., — Established 1828 (1 1272) 


GUN COTTON FOR BLASTING. 


The extended use of this Material has enabled the Manufacturers to ISSUE 
A NEW LIST SHOWING 


A LARGE REDUCTION IN PRICE; 
and they now beg to call the attention of those interested in Mining and Blast 
ing operations to the great saving in time and cost which may be effected by 
the introduction of Gun Cotton. 

Directions for use and full particulars obtained upon application to 


THOMAS PRENTICE & CO., 
178, FENCHURCH-STREET, LONDON; or GUN COTTON 
WORKS, STOWMARKET. (11 8) 


NORTON’S PATENT 
WOOL DRYING AND WOOL WASHING MACHINES. 


They occupy less space, take less power, and do a much larger quantity of 
work than any other machines in use. Washing Establisiments abroad 
completeiy fitted. 

Full Particulars on application to ALFRED GILES, Manager, 


J. L. NORTON’S PATENT MACHINERY OFFICES, 
BLACKFRIARS STREET, MANCHESTER. (11703) 
BRICK AND TILE MAKING MACHINE. 


This cheap and simple machine will 
make 12 to 15 thousand bricks per day 
and is much recommended for its dura- 
bility and the soundness of the bricks 
produced 

For Illustrated Price Lists apply to 


RICHARDSON. JOHNSON. AND CO 
NoRTH YORKSHIRE [RONWORKS, 
STUCKTON-ON-TEES. (1 1435) 


THE METROPOLITAN 
RAILWAY CARRIAGE & WAGON COMPANY 


(LIMITED), 
SALTLEY WORKS, BIRMINGHAM. 


Success srs to Messrs. JOSEPH WRIGHT and SONS, 
MANUFACTURERS OF 


RAILWAY CARRIAGES, WAGONS, 
And Railway Ironwork, 
OF EVERY DECRIPTION. 


RAILWAY CARRIAGES and WAGONS built for CASH, or 
upon” DEFERRED PAYMENTS, extending over a period of 
from THREE to TEN YEARS. 

A large number of COAL, IRONSTONE, BALLAST, and 
other WAGONS to be LET on HIRE. 


Manufactory and Chief Offices—SALTLEY WORKS, BIRMINGHAM. 
London Offices—No. 8, ADAM STREET. ADELPHI, W.C. (I 200) 


GEORCE BLUMER & SON, 


WEST SLIP, HARTLEPOOL, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


RAILWAY WAGONS, 
CONTRACTORS’ PLANT, 
COLLIERY TUBS, &e. 


SLIP, HARTLEPOOL. 
(11717) 























Works and Offices :— WEST 





Prize Medal, International Exhibition, 1862. 





UHAPLIN’S PATENT 
PORTABLE STEAM ENGINES 


FOR PUMPING AND WINDING. 
These Engines are SPECIALLY ADAPTED fer PITS. 
QUARRIES, &c. They are EXCEEDINGLY SIMPLE in 
ARRANGEMENT, and STRONG. NO FOUNDATION or 











CHIMNEY STALK being NECESSARY, they can be} 


ERECTED or REMOVED with VERY LITTLE TROUBLE 
or EXPENSE, and are WELL ADAPTED for HOME or | 
FOREIGN USE. 

Sizes from 2 to 25-Horse Power. 


Stream Cranes, STEAM WINCHES, 
CONTRACTORS’ LOCOMOTIVES, HOISTING ENGINES, 
PUMPING AND WINDING GEARING, &c. 


ALEXANDER CHAPLIN & CO., 
CRANSTONHILL ENCINE WORKS, CLASCOW. | 
+m 11, Adam-street, Adelphi, hoe 


EPOT, Lower Fore-street, Lambeth, § 
=" the Steamboat Picr.) a 1721) 


DISCHARGE PIPES 





LONDON 


THE ENGINEER. eatin 
TOWN CASTINGS, COUNTRY. PRICE HEAT SAVINGIN TIME. 


CASTINGS OF MAGNITUDE AND IMPORTAN CE CAN INSPE 


Costing yinaeyin® and other Engineers, Hydraulic Press Makers, Soap Boilers, Chemists, Brewers, Millers, Merchants, Contractors 
Gas Works, Water Works, Railw. ay Companies, &c. 


‘TURNING, BORING, PLANING, 8204 5; 


a ROBINSON. and: CORTAM, 
THE. Saneanen, WORKS.AND POUNDRY, BATTERSEA»BRIDGE, s.W. 


AND 122, CANNON-STREET, E.C. (11664) 














HANGOCK’S FOUNDRY. & ENCINEERING COMPANY, LIMITED, 


FENTON, STOKE-UPON-'TRENT, 


=.) MANUFACTURERS, 


BRIDGES, CIRDERS (WROUGHT. AND CAST), ROOFING, STEAM ENGINES & BOILERS, 
CASTINGS, WROUGHT IRON WORK, MACHINERY OF EVERY DESCRIPTION. 
CONTRACTS FOR RAILWAYS AND PUBLIC WORKS UNDERTAKEN. 

Sole Sciraiis PARRY, BARRITT, & Co., 354, Cannon Street West, 


LONDON, E.C. | ___—(I_ 891) 


JAMES MILLS, PATENTEE & MANUFACTURER, 
HEATON NORRIS, STOCKPORT. 
© FINISHED KEYS, 
WITH OR WITHQUT HEADS 
And Taper Pins, 


Made by Patent Machinery from Stel or Iron,o! 
or any degree of taper; alse, 
SPLIT COTTER PINS OF ALL SIZES. 
And : 
Split Taper Pins for Locomotives, &c. 











any size 








SUPPLIED SOLELY BY 
EDMONDSONS AND CO., GENERAL FACTORS TO ENGINEERS’ MACHINISTS, &c. 
CHARLES STREET MILL, GAPRATT ROAD, MANCHESTER, (111360) 


JOBSON’S PATENT APPARATUS 
FOR MOULDING AND CASTING METALS. 








TESTIMONIALS. 
From Messrs. Plait, Brothers, and Co., Oldham. Extract from Messrs. Ransomes and Sims’, Ipswich. 
“ ‘The processes of Moniding that we have acyuired a right to use by pur- “ We are constantly using twenty of the tables in our works in the manuface 
chase from you are very satisfactory, and enable us to dispense with a vast | Se Of ail such castings as we require in quantities. Atnonxst these, besides 
railway chairs and iron pavemetts, we use them for both wheels and machine 


amount of skilled labour which we: have heretofore been compelled to use; 
and this is not to a@ sacrifice, but to an improvement in the quality of the 
castings.” 


castings, pans, hollow ware, castings for ploughs and other agrioul(ural ma- 

chinery, axle-boxes, spring shoes, and railway carriage castings generally, in all 

of which we find a considerably diminished cost, net only in producing the 

easting, but from a perfect accuracy, requiring very little fitting and trimming 
yards.” 





From Messrs. Parr, Curtis, and Madeley, Manchester 


“ We have had.your patent Moulding Machines of both sorts at work for six 
months, and have much pl in testifying to their complete success. The 
saving, especially In the making of spur wheels, is very great, and the castings 
are superior to those made le by hand.” 





From Messrs, Thomas,Edington and Sons, Glasgow. 

“ We have much pleasure in ‘that we haye had four of your Machines 
at work upwards of three months in making bewi sicepers, and that they have 
given us entire satisfaction. 

-“ The quantity of work we are enabled to turn out with them is at least five 
times greater than by the ordiuvary method of hand moulding, and the work is 
in every way superior in quality. 

“We have no hesitation in saying that by using your Machines a decided 
saving is effected in wages, in patterns, and ijn moulding boxes, as well as in 
shop room, as to produce the same result by the old method we would require 
to employ five patterns for every one we use with your machines, and nearly a 
corresponding addition to our boxes and shop room.” 
| _“ In many respects the work is also executed with much greater accuracy. 
West | The method ef withdrawing the mould from the pattern is perfect, and brings 
| with it an exact counterpart of the jaw opening, as well as the other parts ; 
consequently there is no trouble with the rail seat of the castings, or with the 
tilt of the rail, and much less trimming than we otherwise would have. 





Pow Meisri. S.-Lawson and Sons, Leeds. 
“We have now used your system of Moulding for some months, and find 
it everything we can desire. It can be worked without skilled moulders, 
and we obtain a very satisfactory result bothias to cost and quality of castings.” 





Extract from Messrs, P. D. Bennett and Co.'s, 
Bromwich, near Birmingham. 


“In addition to the advantages of the system in point of cost there is 
the greater one of getting four or five times the quantity ef work from the same “We have great pleasure, therefore, in bearing testimony to the worth of 
foandry room, and also of using unskilled instead of skilled workmen.” your machines, both in point of economy, output, and accurate work.” 


See “ Mechanics’ Magazine,’’ November 7th, 1862, 
For further particulars, and to see the Machines at work, apply to 


} R. JOBSON, 
PHG@NIX WORKS, DUDLEY, WORCESTERSHIRE. 


RICHARD GARRETT AND SONS, 
LEISTON WORKS, 
SUFFOLK, 


LONDON OFFICE, 36, MOORGATE 
STREET, E.C. 


THE OLDEST HOUSE IN THE TRADE 


FOR 


PORTABLE 
STEAM ENGINES. 


OBTAINED THE 


“FIRST” PRIZE EVER AWARDED FOR 
THEM UNDER TRIAL. 


(T 1612 

















T0 CONTRACTORS | AND USERS OF PORTABLE STEAM ENGINES, BOILERS, CHANES, &c. 
Issuing the Sixtieth Edition of our Catalogue we beg to assure Purchasers that by 


[2 
careful attention to their requirements, the employment of a large and sufficient capital, the most extensive and modern 
plant of labour-saving machinery, combined with the peculiar loca] advantages of our situation, and the LIPERAL SYSTEM upon 


which we conduct all our Business, both Retail and Wholesale, we expect to maintain the high standing we have MORE THAN A 
| centURY held, for supplying the BEST MACHINERY on the BEST TERMS. 


Leiston Works, SUFFOLK. RICHARD GARRETT AND SONS. 


LIST PRICES GREATLY REDUCED. 


Portable Steam Engines always ready for immediate delivery, from 3 to 25-Horse Power. Second-hand Portables, 
6, 7, and 9-H.P., in first-rate order: (I 1381) 
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GEO. BOWER, ENGINEER & GAS-WORK CONTRACTOR, 


ST. NEOTS, HUNTS. 
GASWORKS OF ANY MAGNITUDE COMPLETE AND IN DETAIL. 


GAS AND WATER PIPES AND CASTINGS FOR 


THE LONDON MARKET. 


MILTON IRONWORKS, WEST HARTLEPOOL. 


PARAFFIN OR CRUDE 


OIL WORKS ERECTED. 


(1 1269 


Letters on Engineering or Gaswork Business to be Addressed to St. Neots; for Prices of Pipes or Castings to West Hartlepool. References to many Hundreds of Gasworks Erected in every quarter of the World. 








— 


JOHN MUSGRAVE AND SONS, 
GLOBE IRONWORKS, BOLTON, LANCASHIRE. 


ESTABLISHED 1839. 





34 cwt. HAMMER, 30 to 50 cwt. HAMMER, 


THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. 


LONDON OFFICE, 15, CANNON STREET WEST, E.C. 





7 to 25 ton HAMMER, 





6 to 20 cwt, HAMMER, 


3 and 4 ton HAMMER, 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSCRAYE’S PATENT VALVE.” 
Both Single and Double-Acting, from 3} cwt. to 25 tons. ~~ : 


ALSO ALL: DESCRIPTIONS OF HIGH-PRESSURE, CONDENSING, AND COMPOUND STEAM ENGINES, STEAM BOILERS 'GAS EXHAUSTERS, AND GAS 
APPARATUS, WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Mills, Flax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order, 


J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free,jon application. 


N.B.—HAMMERS FROM 33 10 20 cwr. ALWAYS IN STOCK. 
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‘PATENT APPOLD CENTRIFUGAL PUMPS. 


MADE IN ACCORDANCE WITH THE EXPERIMENTAL RESEARCHES OF THE LATE MR. APPOLD, 


AND PROVED BY 


NUMEROUS PUBLISHED EXPERIMENTS 
TO BE 
MORE ECONOMICAL IN 
WORKING, 


TWO-WHEEL PORTABLE PUMP, witn Pires} Loapep-ve 







AND MORE CONVENIENTLY 


a 


® ARRANGED FOR ADJUSTME4T AND 


3 REPAIRS 





THAN ANY OTHER KIND. 


YOR TRAVELLING. 











FIXED PUMP, aparrep ror Conrinep Spaces, sucn as Correr Dams, Wetts, Surrs’ Houps, &c.—TuHe 
Wence Prece A and CaP oF PEDESTAL BEING REMOVED, ALL THE WorKING PARTS MAY BE LiFTeD OUT 


.. WiTHoUT DISTURBING THE PIPES AND WITHOUT DRAWING THE SPINDLE oUT ENDWaYs. 





PRICE LISTS AND ALL OTHER PARTICULARS 


MAY BE OBTAINED FROM 


THE SOLE MAKERS, 


MESSRS. EASTON, AMOS, & SONS, 





ae 


FOUR-WHEEL PORTABLE PUMP, wits Butiock-PoLe anp 
Prees Loapep-up ror TRAVELLING. 


GROVE IRONWORKS, SOUTHWARK, 


OR AT THEIR BRANCH ESTABLISHMENT, ERITH, KENT. 
At either place large numbers of Pumps of all Sizes with their Pipes and Foot Valves, are kept in Stock, and may be inspected. 





For Authentic Information on the Performance of Messrs. EASTON, AMOS, & SONS’ APPOLD PUMPS, see :— 


“Transaction of the Institution of Mechanical Engineers of Birmingham, 28th J uly, 1852. 
—‘ Experiments on a Pump erected at Whittlesea Mere, raising 100 tons of water per minute, 
and developing 65 per cent. duty ; also comparative experiments oa smaller pumps.’ ” 


“Annales du Conservatoire Impérial des Arts et Métiers, Etudes sur L’Exposition de 
Londres No. 2, 3e anneé,” page 686. 1862-63. 


“Proceedings of the Institution of Civil Engineers of Ireland, 1863,” giving a detailed 
account of the experiments made at Wexford on a Pump delivering 60 tons of water per minute, 
arid yielding 67 per cent, duty. 





General A. Morin.—“ Mécanique Pratique,” page 140, sec. 98, will be found tables of 
comparative experiments on several varieties of Centrifugal Pump, from which he draws the 
following conclusions :— ; . 

“1°.—Que la pompe & aubes courbes de M. Appold, quand elle est. immergée das le réservoir 
inférieur et marche & une vitesse convenable pour la hauteur d’ascension -désirée, rend un effet 
utile compris entre 0°65,et 0°70 du travail moteur dépensé, résultat supérieur & celtti que l’ou 
pent obtenir,deJa plupart des autres machines & ¢lever l'eau. 

“2°.—Que la forme courbe des aubes et le tracé adopté par l'auteur sont beaucoup plus 
favorables que I’u des aubes planes, inclinées ou non sur le rayon, ainsi qui les principes 
théoriques devaient d’ailleurs le faire présumer.” (11258) 








Vill 


See 


w™. 


MAKERS OF PATENT BLAST ENGINES, ROLLING MILLS, BOILERS, 


FURNACE BUILDERS, 


T H-E ENGINEER. 





i! 
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ENGINEERS, BLACKBURN, 


PUMPS, BRIDGES, RAILWAY AND COLLIERY PLANT. 





COULTHARD AND SONS, | 


of 
fin 


(1 566) as 


AND GENERAL CONTRACTORS. hi 











DRAWN STEEL CYLINDERS, 


Condensing Tubes, Telescopic Rifle Tubes, Gun Barrels, Pump & Piston Rods, Shafting. 


THE HYDRAULIC TUBE DRAWING AND STEEL ORDNANCE COMPANY, LIMITED, 


ARE PREPARED TO MANUFACTURE 


DRAWN STEEL TUBES FOR ALL PURPOSES REQUIRING STRENGTH & LIGHTNESS. 


No. 14, WHARF, MACCLESFIELD STREET NORTH, CIty ROAD, N. 


(11891) 





= 








NOOR FOUNDRY 
a 


OR 


QUANTITY. 


The above shows a Steam Engine and Centrifugal Pump, complete, on one frame, capable of raising 140,000 gallons per hour to a height of 25ft., Price, £150. 


Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Patent Couplings, Cotton Gins, &€. &e. 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 

















GALLOWAY’S 


PATENT CONICAL WATER TUBES ror STEAM BOILERS. 











Section of “Galloway” Boiler, showing ar- 
rangement of back flues, the furnaces being of 
the same construction as in the common two- 
fued boiler. 






































THE above Tubes are made with such an amount of Taper as will allow the bottom flange to pass through 
the hole in the upper side of the Boiler flue, which renders their introduction into ordinary flued Boilers a 
simple operation, and with the following advantages : 

The power of the Boiler is considerably laos, and the Flues are MATERIALLY STRENGTHENED. 

The Circulation of the Water is much improved, and unequal expansion, with its attendant evils, 


prevented. 
Liability to PRIME is lessened. 


These Tubes have now been in use upwards of fourteen years, and above 22,000 are in work in various 
parts of the country with the best results. 
They can be fixed by any boilermaker, but can only be obtained from the Patentees, 


W. & J. GALLOWAY & SONS, 


ENGINEERS AND BOILERMAEERS, 
MANCHESTER, 


SOLE MAKERS OF 


RIGBY’S PATENT CIRCULAR FIRE BARS, 


Which are strongly recommended as being both economical and effective. 


Force and FurNAcE BorLers, whether Vertical or Horizontal, are specially benefitted by the use of 
these Tubes, as, the heat being so intense, a thorough circulation of water is absolutely necessary to prevent 
Leakage and Priming. 





THE PATENT CONE TUBES (either in New Boilers, or to fix into existing ones) have been 
Supplied to the following and many other well-known Firms, "from whom, no doubt, information may be 
had as to their Superiority over the ordinary construction of Boilers: — 




















































Section of Cornish Boiler, showing appli- 


cation of ‘Galloway Taube,” 


















Fitus Salt, Sons, and Co...... Saltaire | J. Chapman ....eeeeee++eee6 Hay Wm. Patieson and Son ...... Nottingham suxton Lime Company ...... Buxton John Shaw and Sons ........ Stanisland 
W. Cubitt and Co. ....+.....- London | Rylands and Son .... ienchester 4 nay Wigan Gutta Percha Company ...... London Laing, Son, and Co.....+++.+. Manchester Bombay Water Twist Compy. Bombay 
If. Bessemer and Co. ......-. Sheffield | R. Neville .ccccescocsecesese Lianelly Peter Seville .....secee+s - Oldham | German, Petty, and Co. ...... Peyton and Peyton +++ Birmingham 
The Whitworth Company + Manchester Carbutt and Co Rotherhithe Twigg and Crossfield ......++ Liverpool | Noble and Sugden ...... «+++ Sowerby Bridge Chater Brothers ..........++ Lambeth 
‘;eorge Haden and Son .. Trowbridge John Furlong and Son. Collyhurst Samuel Gratrix Brothers ..... Manchester | Thomas Forsell and Co....... Leicester Gibb and Son ..... Worsley 
Ifenry Bessemer, Esq... London | Richard Howarth «+eeee Manchester Wm. Eccles and Sons ........ Blackburn | Henry Bazley and Co........ Manchester Spicer Brothers . ++ London 
Hopkins, Gilkes, and Co. .... Middlesbro’ Learoyd Brothers.. +eees Huddersfield G. T. Bowers .... -- Tunstall Chambers and Co. .... +++ Whitetield H. and C. Pontifex .......... London 
Hall and Boyd ..ccsessce - London W. Cardwell ......-++++ ++e++ Dewsbury | West Ham Gutta Percha Co.. - London J. Storey and Son ........+.. Manchester Danks, Walker, and Co. .... Wolverhampton 
rhames Plate Glass Company London J. and E. Waters and Co. .... Manchester | William Sharp .............. Manchester William Whiteley - Bingley George Chamot and Co. ...... St. Petersburg 
Union Plate Glass Company.. St. Helen’s McNaughton and Thom...... Birkacre | The Hanover Mill Company... Manchester | Fish and Sons ... - Audenshaw Patent Resin Company ...... Runcorn 
Paul, Sword, and Cv. . . Glasgow Great Western Cotton Compy. Bristol | The Strines Printing Company Derbyshire | J. W. Applegate... coe * Bradford- on-Avon | B. Brown ......-eceeeeeses + Tunbridge 
T. and E. Bash.. - Bristol Wilde Brothers........++++++ Runcorn | William Morris...... «e+eeeee Manchester C. T.Cuming ...+.+++++++++ Cullompton Kidderminster Cotton Spinning Company. 
Hunter and English.. «+. London M. Newton and Sons ........ Manchester J. and T. Furnival .......... Tunstall William Simpson .......+++++ Ilford | Ed. Ripley and Co. ..... s+eee Bowling 
b. and W. Glasgow.......... Dungannon Fryer, Benson, and Co. ...... Manchester | James Gleadhill ....... Oldham Merrall and Son ... sees Keighley Garnock, Bibby, and Co...... Liverpool 
Patent Concrete Stone Ce 0. .. East Greenwich | John Pooley and Sons........ Manchester James Leeming and Co Salford Cuffra and Co: ... -+++ Constantinople | Kirkstall Forge Company .... Leeds 
W. Somerville and Son ...... Edinburgh Parr, Curtis, and Madeley.... Manchester | Lovatt and Gold . Leek | Carstairs and Co.. ++ Liverpool | Blaydon Chemical Company .. Blaydon 
Ancoats Flax Company «+. Manchester Richard Bestwick............ Manchester T. W. Rust. ccccccecece Leicester | Tempest and Son........00.. Derby | Grosvenor, Chater, and Co.... Woburn 
Alfred Towgood, Esq......... Helpstone Thomas Worthington ........ Manchester | Pease, Hutchinson, and Co. ee ow aaa Thomas, Stephens, and Green hte The Guardian Office ........ Manchester 
Nettlefold and Chamberlaine,. Birmingham | J. and T. Mulliner .......... Manchester | Finzel and Co. .....2-++e-+e- Bristol Ebbw Vale Iron Company.... New; Busbridge and Hodge ........ Kent 
The Gas Froducts Company .. Bow, London | Simpson and Thompson . Collyhurst | Sullivan, Sivewright, and ‘Co. - St. Helen's Manchester Railway Steel and Plant mew Samuel Fox and Co.......... Deepcar 
Manchester & Irish Flax Co.. Banaghar James Cheetham ......-+++++ Chadderton | J. Dickinson and Co. ........ Watford Thomas Cross and Co........ Wigan | Prince of Wales Mining Company 
Robertson and Stansby ...... Broughton William Eassie and Sons...... Gloucester Christr. Thomas and Brothers Bristol J.and P. Smith ...... - Keighley Heywood, Niven, and Co. .... Constantinople 
4 B. Worthingt n, Esq.. Manchester The Ashbury Company ...... Openshaw | W. Marshall and Sons........ Grimsby Hervey, Peak,and Hervey.... Salford | William Thompson and Co.... Normanton 
. R. Collins, Esq...ee. ee Hele The New Earth Mill Company Oldham | E. C. Gooddy.e.ceeees Meltham Netham Chemical Company .. Bristol | E. L. Betts, Esq. .eceseseseee Kent 
Howe Brothers....+scccess -- Blue Pits Charles Malpas.....-+..++.... Tunstall | Brown and Evans......+++s.. Cardiff William Tidmas ............ Nottingham | Thorp and Statham.......... Manchester 
W. Hounsell and Sons........ Bridport | Edward Hall... | Moorhouse and Harrison .... Huddersfield Samuel Law........++++++++ Lawrencetown | Manchester Carriage C tested Pendleton 
Armitage and Sons .......... Pendleton | William Sale.... Derby | Furness Ry. Company ...... Barrow William Higgins and Sons.... Salford | E. T. Bellhouse and Co...... -« Manchester 
The Bridgewater Trustees.... Worsley John Towle and C Draycott Thomas Waller.......+....++ Marple | Jonas Sharp and Son .. William Adams, jun. .. ++ Tunstall 
E. Boden and Co. Manchester Rowland and Co. . Oldham G. R. Levers ....0. Newark | Waithman and Co. ..... Mac-Andrews and Forbes .... Frodsham 
P. Vickers and C Manchester T. and R. Barnes Manchester Aberdeen, Gordon, and C 0..++ Edinburgh Scottish Vulcanite C ompany.. Edinburgh Corportion Waterworks ...... Manchester 
J.and A. Tayior .... Ayr Foxhill Bank Printing Compy. Accrington D. Chalmers and Co........+. Edinburgh David Thorn and Co. ........ Pendleton | P. and R. Sanderson ........ Galashiels 
P. and R. Sanderson ........ Galashiels George Higgings ............ Salford | Fairweather and Williams.... Manchester Gateshead-on-Tyne North British Rubber Compy. Edinburgh 
Farmer and Broughton ...... Manchester Richard Birley and Company Manchester | Anthony Shaw....... ++ Burslem Peter Joynson and Co........ Manchester George Lowe.....+..esee00+ Newark 
Samuel Evans and Co........ Derby M. L. Tait ......+++e+0++++++ Heaton Norris | Patent Floor-cloth Company. +» Manchester Bombay Cotton Spinning Co.. Bombay Lancaster Steel Company «++. Gorton 
Rotherhithe Exr. Vernon Royle .. + Manchester | Charles Lampet .. Banbury Sharp, Stewart, and Co....... Manchester Edinburgh 
Haydock M. Holroyd and Sons ........ Dewsbury S. Turnbull and Co. Manchester Elkington, Mason, and Co.... Birmingham | William Horsfall ............ Manchester 
J. Occleston and Son ........ Runcorn FS. OE FT. GMB. ccccsccccccce Marsh G. D. Hughes ......- Nottingham J. Brook and Brothers ...... Meltham | Alliance Spinning Company .. Bombay 
M. Denis and Co............. Liverpool Sharp and Galloway ...... | Ainley Taylor and Co... Golcar J. and W. Roberts .... .. Burnley | Bewley, Moss, and Co........ Dublin 
Warrington Wire Iron Compy. Warrington Evans, Adlard, and Cu. ....+. Sam | John Farrar ...seccsees Meltham A. B. Dadian, Esq. ... ++ Constantinople | Cassell, Petter, and — +. London 
ghar r Company .. Liverpool James g Hamlyo Brothers... B. ay hy wee Sa +» Stanisland T. Wrigley and So: eases Bury 
7 + Boned: ygugtenegeg Nottingham iting Company Bacup H. evevceccees West Ham Local New River Water . London 
Dungantion | T. Bridgewood and Son ...... Longton Lewis Wi +eseee Manchestet Pochin and a ee eueleows “ Bradshaw's Guide ” Omics; s+ Manchestef 
; +a Belle Vue J.P, and B. Westhead and Co; Manchestef William Piper siiseesssessss Maidstone Naylor, Vickers, and Co...... Sheffield (R91) 
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~ GEORGE RUSSELL AND ve $ haga, glo vd ENGINES, BOILERS, CRANES, &c. 


ALPHA WORES, © 


MOTHERWELL JUNCTION, 


GLASGOW. 


OFFICE, 7, EXCHANGE PLACE, GLASGOW, 





These Enginer, Boilers, *&c., are constructe! 
of the best materials, carefully fitted, and we:l 
finished, extra strong, and guaranteed in all 


ts. 
a full particulars, and references, may be 


had on application. 





HAND CRANES, STEAM AND HAND WINCHES, 
BLOWING FANS, RIVETTING MACHTVEs, TOOLS, 


MACHINERY, & &eo, 





X * 
¢ EDN) 









+ manemer oe - 4 
HOISTING ENGINE, HOISTING ENGINE, with Pillar 





STATIONARY ENGINE, 
| from 2-Horse Power upwards ; 

requires no building or fixing ; | tractors, Shipbuilders, ke. 
turned fly-wheel, &c.; may 
haye pulleys on each side. 


tractors, &, 


The above have Link Reversing Motion, and may be used also | Work the Sails, &c,, and Fresh Water 
| for Pumping, Winding, Driving Machines, 4c. tilling Apparatus. 





HOISTING ENGINE fixed to Vessel's 
for Quays, Vessels, Con- | and Jib, for Collieries, Quarries, Con-| Deck, for Loading and Discharging, with 
gear to Drive the Pumys, Hoist the Anchor, 


PORTABLE DOME BOILER, 
STEAM CRANE, with Chimney, 
1 to 10 Tons, on &c., complete; 
Plain or Railway requires no build- 
| Wheels. The boiler, ing KW water 
tank, &c., balance ash 
the load. ! 


Dis- 
vid 1332) 




















BLAST ENGINES OR STEAM FANS. 


Srvce m Shey were awarded the Prize Medal, Exhibition, 1862, London, they have been 


=" C a greatl y improved (and re-patented ). They give an effect hitherto unattained in 


this class of Machines, and are now guaranteed to be 








steam to Fans driven by ordinary engines. 








I.—No strapping or gearing. 


happens a large engine has to run merely 
VII.—The Improved Footstep works immersed in a 


is now extensively applied for Ventilation of Mines. 





SS 
MOYEQON 





SG 
AS|G XS 


THE aoe ‘MOOR FOUNDRY COMPANY, OLDHAM. 


fully equal in economy of 


The Steam Fan consists of an improved Silent Fan and a Steam Turbine on 
one spindle, and is complete in itself and ready for work. 


II.—Very little foundation, and will do without being bolted down. 
<x—» III.—Very little space, and may be fixed close to their work. 
IV.—Particularly suited for high pressures-of blast. 
V.—They commence working with less than 1 lb. steam. 
VI.—They offer great advantages for working overtime, where it frequently 


to drive a Fan. 
reservoir of oil. 


N.B.—A similar Machine.is made to be worked by water instead of steam, and 


TURBINES, FANS, CENTRIFUGAL PUMPS, COTTON GINS, SEED 
CLEANERS, MINE VENTILATORS, SHIP VENTILATORS, &c. 


(1 625) 








GA LLOW A Y’S 


PATENT CONICAL WATER TUBES ror STEAM BOILERS. 


Section of “Galloway” Boiler, 
fued boiler. 


Titus Salt, Sons, and Co...++. Saltaire 

W. Cubitt and Co, + London 

H. Bessemer and Co. .. + Sheffield 

The Whitworth Company . «ee Manchester 

George Haden and Son ....+. Trowbridge 
London 






Henry Bessemer, Esq.....««. 
Hopkins, Gilkes, and Co. «+++ Middlesbro’ 
Hall and Boyd .......s+ese0+ London 


Thames Plate Glass C ompany London 
Union Plate Glass Company.. St. Helen's 


Panl, Sword, and Cv. ....... -G 

T. and E. Bush........+ s+e++ Bristol 
Honter and English...... eee, London 
B. and W. Glasgow........+. 


Patent Concrete Stone Co. 





W. Somerville and Son ...... Edinburgh 
Ancoats Flax Company . Manchester 
Alfred Towgood, Esq.... Helpstone 


Nettlefold and Chamberlaine.. Birmingham 
The Gas Froducts Company .. Bow, London 
Manchester & Irish Flax Co.. Banaghar 
Robertson and Stansby ...,.. Broughton 
G. B. Worthington, Esq.....+' Manchester 





C. R. Collins, Esq....+,seseee Hele 

Howe Brothers............. . Blue Pits 
W. Hounsell and Sons........ Bridport 
Armitage and Sons .......... Pendleton 
The Bridgewater Trustees.... Worsley 

E. Boden and Co....... +veee+ Manchester 
Percival Vickers and Co. .... Manchester 
J. and A, Taylor .......s.ss Ayr 


Farmer and Broughton ° 

Samuel Evans and Co... 

E. L. Ladd .os.eee 
Co 






J. Ockleston and Son ...... +» Runcorn 
Martyn Denis and Co. ...... Liverpool 
Warrington Wire Iron Compy. Warrington 
oe Rabber Company .. Liverpool 
Windle and Barwick ........ Nottingham 
J. Dickson and Co. ... 








showing ar- 
Tangement of back flués, the furnaces being of 
the same construction as in the common two- 


Dungannon 
«+ East Greenwich 





THE above Tubes are made with such an amount of Taper as will allow the bottom flange to pass through 
the hole in the upper side of the Boiler flue, which renders their introduction into ordinary flued Boilers a 
simple operation, and with the following advantages :—- 

The power of the Boiler is considerably increased, and the Flues are MATERIALLY STRENGTHENED. 

The Circulation of the Water is much improved, and unequal expansion, with its attendant evils, 
prevented. 

Liability to PRIME is lessened. _ 


These Tubes have now been in use upwards of fourteen years, and above 30,000 are in work in various 
parts of the country with the best results, 
They can be fixed by any boilermaker, but can only be obtained from the Patentees, 


W. & J. GALLOWAY & SONS, 
ENGINEERS AND BOILERMAKERS, 


MANCHESTER. 


Force and FuRNACE Bot.ers, whether Vertical or Horizontal, are specially benefitted by the use of 
these Tubes, as, the heat being so intense, a thorough circulation of water is absolutely necessary to prevent 
Leakage and Priming. bd 








THE PATENT CONE TUBES (either in New Boilers, or to fix into existing ones) have been 
Supplied to the following and many other well-known Firms, from whom, no doubt, information may be 



















































J. seaman OEP seeresessenns ~ Bale Vue. 


— 











|-Naylor; Viekers, and Co.. 





Section of Cornish Boiler, showing appli- 
Tabe.” 











7 _ cation on of. “ Galloway 
had as to their Superiority over the ordinary construction of Boilers:— 

| J. Chapman ....+++e.+++++++ Havana Wm. Patterson and Son ...... Nottingham Buxton Lime Company .. | John Shaw-and Sons ........ Stainland 
Rylands and Sc ” Manchester and Wigan Gutta Percha Company ...... London Laing, Son, and Co....... Bombay Water Twist Compy. Bombay / 
Ry Neville «seeeeececeeeeceee Lianelly | Deter Seville cocccccccccccses Oldham German, Petty, and Co...... Peyton avd Peyton.......... Birmingham 
Casbatt and Osc cococccccees Rotherhithe | Twigg and Crossfield ....... + Liverpeo! Noble and Sugden PRPS. “Sowerby Bridge | Chater Brothers ...........- Lambeth 
John Furiong and Son........ Collyhurst | Samuel Gratrix Brothers .... Manchester Thomas Forsell and Co....... Leleester Gibb and Bon .........-++- . Worsley 
Richard Howarth..........+ Manchester Wm. Eccles and Sons ........ Blackburn Heury Bazley and Co......,. Mé@uchester Spicer Brothers .......-++++ London 
Learoyd Brothers........+.-. Huddersfield | G. T. Bowers ........0..00 Tunstall Chambers and Co. ....++ > ee . Hi and ©, Pontifex w........-. London 
W. Cardwell .......-..+0 «++ Dewsbury West Ham Gatta Percha Co... London J. Storey and Son .... Danks, Watker, and Co. ..+- Wolverhampton 
J and E. Waters and Co. .... Manchester William Sharp ............+- Manchester William Whiteley : ae | George George Ciidnioti@na Co. ...... St. Petersburg 
McNanghton aud Thom...... Birkacre The Hanover Mill Company .. Manchester Fish and Sons ....+.seeeees w Patent Resin ba ae Voodve Runcorn 
Great Western Cotton C ompy. Bristol The Strines Printing Company Derbyshire J. W. Applegate......+» +» Bradfordop-A yom | B. Brown ..<..ssteecs++++++ Tunbridge 
Wilde Brothers,.......+++« + Runcorn William Morris..........++ + Manchester | C.T.Cuming .......+- oobee .| Kidderminster Gotton Spinning Company. 
M. Newton and Sons ........ Manchester J. and T. Furnival . +» Tunstall | William Simpson .. ? Ed. Ripley and Oo. .....---++ wiing 
Fryer, Benson, and Co. ...... Manchester James Gleadhill . +. Oldham | Merrall and Son - Keighley + k, Bibbyy and Co...... Liverpool 
John Pooley and Sons..... Mahchester James Leeming an . Salford Cuffra and Co. . tall ¥ ‘ompany .... Leeds 
Parr, Curtis, and Madeley. Manchester Lovatt and Gould............ Leek Carstairs and Co... «- Liverpool {| Blaydon Chemical Company .. Blaydon 
Richard Bestwick....... Manchester Se W. MBB. coccccvvccccsccce Leicester | Tempest and Son.......+e0+s Derby | Grosvenor, Chater, and Co. Woburn 
Thomas Worthington . Manchester Pease, Hutchinson, and Co. .. Darlington Thomas, Stephens, and Green Woburn | The Guardian Office Manchester 
J. and T. Mulliner ..... Manchester Finzel and Co. .....0.+00-++. Bristol Ebbw Vale Iron Company.... Newport Busbridge and Hodge .......- Kent 
Simpson and Thompson . Collyhurst Sullivan, Sivewright, and-Co.. St. Helen's Manchester Railway Steel and Plant ¢ ‘ompany | Samuel Fox and Co........++ Deepear 
James Cheetham ...........+ Chadderton J. Dickinson and Co, ........ Watford Thomas Cross and Co Wigan Prince of Wales Mining Company 
William Eassie and Sons. +++e+ Gloucester Christr. Thomas and Brothers Bristol J.and P. Smith ...cccccccee Keighley Heywood, Niven, and Co. .... Constantinople 
The Ashbury Company ...... Openshaw W. Marshall and Sons........ Grimsby Hervey, Peak, and Hervey.... Salford William Thompson and Co..., Normanton 
The New Earth Mill Company Oldham E, C. Vad p aren eeeeee Meltham Netham Chemical Company.,. Bristol E. L. Betts, Esq. ....+++++++ + Kent 
Charlies Malpas.............. Brown and Evans............ Cardiff William Tidmas .......s-00 Nottingham Thorp and Statham........-. Manchester 
Edward Hall,........5 Moorhouse and Harrison .... Huddersfield {| Samuel Law..........++e0e+ Lawrencetown | Manchester Carriage Company Pendleton 
William Sale........... Derby Furness Ry. a sesewd Barrow William Higgins and Sons..,. Salford E. T. Belthouse and Co...... . Manchestcr 
John Towle and Co,.... Draycott Thomas Waller... . Marple Jonas Sharp and Son .. . Bingley William Adams, jun. .......+ Tunstall 
Rowland and Co. ....... Oldham G. R. Levers... . Newark Waithman and Co, .....+«+ Lancaster Mac-Andrews and Forbes .... Frodsham 
T. and R. Barnes ..... Manchester Aberdeen, Gordon, e+e Edinbargh Scottish Vulcanite Company.. Edinburgh Corportion Waterworks ,...., Manchester 
Foxhill Bank Printing . Accrington D. Chalmers and Co,.......++ Edinburgh David Thom and Co. ......++ Pendleton P. and R. Sanderson .......+ Galashiels 
George Higgins .........0. Salford Fairweather and Williams.... Manchester Haggie Brothers ........ Gateshead-on-Tyne | North British Rabber Compy. Edinburgh 
Richard Birley and Company Manchester Anthony Shaw ...........+++ Burslem Peter Joynson and Co....... + Manchester George LOWG.....++++++0++ +» Newark 
M. L. Tait...oecee..scceeees + Heaton Norris | Patent Floor-cloth Company.. Manchester Bombay Cotton Spinning Co.. Bombay Lancaster Steel Company . + Gorton 
Exr. Vernon Royle..... Manchester Charles Lampet ............ Banbury Sharp, Stewart, and Co....... Manchester | George Bertram ..--++++..++ Edinbargh 
M. Holroyd and Sons ... Dewsbury 8. Turnbull and Co........+.. Manchester Elkington, Mason, and Co.... Birmingham | William Horsfall .......... ++ Manchester 
J. and J. Smith......... Marsh G. D. Hughes ......- ++. Nottingham J. Brook and Brothers ...... Meltham | Alliance Spinning Company .. Bombay 
Sharp and Galloway . Salford Ainley Taylor and Co. Golcar | J. and W. Roberts .......... Burnley | Bewley, Moss, and Co..... eee Dublin 
Evans, Adlard, and Co. ...... Cheltenham - | John Farrar ..... grBececsces Meltham | A, B. Dadian, Esq. ..... . Constantinople | Cassell, Petter, and Galpin .. London 
James McConnell and Co, .... Manchester Hamlyn Brothers . Brickfastleigh | B. Meller,and Sons.......... Stainland T. Wrizley and Sons ........ Bury 
Rossendale ale Printing z Compainy Bacup HH. A: Longton "Wet Hath L oard...... London | New River Water Comp: any .. London 
8. osee-. Longton Lewis Williams and ‘Son. ++ Manchester | Pochin and Woolty.......... Manchester | “ Bradshaw's Guile” Ofice . + Manchester 
J.P. and R. Westhead and Co. Manchester | William Piper «+.:.iissesse5 Maidstone . Sheffield ' (K91) 
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CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 


ob ap 












SraTIONaARY ENGINE. PorTaBLE Hoist. * Sream CRANE. Contractor’s Locomotive. Traction ENGINES. Sarre’s Encrne. 
From | to 30-Horse Power. 1 to 30-Horse Power. 30 Cwt. to 20 Tons. 6 to 27-Horse Power. 6 to 27-Horse Power. Winding, Cooking, and Distilling. 
No Building Required. With or without Jib. For Wharf or Rail. For Steep Inclines and Quick Curves, Light and Heavy. Passed for Half Water. 


* THESE CRANES WERE SELECTED BY H. M. COMMISSIONERS TO RECEIVE AND SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION. 
From the Strength, Simplicity, and Ccmpactness of these Engines, they are extensively used for General Purposes, and also in situations where Steam Engines of the ordinary construction cannot be applied. 


ALEXANDER CHAPLIN AND CO., PATENTEES AND SOLE MANUFACTURERS, 
Cranstonhill Engine Works, GLASGOW. London Office, 11, Adam Street, Adelphi, LONDON, W.C. 
ENGINES OF EACH CLASS KEPT IN STOCK FOR SALE OR HIRE, AND ALL OUR MANUFACTURES GUARANTEED AS TO EFFICIENCY, MATERIAL, & WORKMANSHIP. 
Parties are Cautioned against Using or Purchasing Imitations or Infringements of these Patent Manufactures. (11720) 


JOHN MUSGRAVE AND SONS, 
GLOBE IRONWORKS, BOLTON, LANCASHIRE. 


we 


34 cwt. HAMMER, 30 to 50 cwt. HAMMER. 7 to 25 ton HAMMER. 3 and 4 ton HAMMER. 6 to 20 cwt. HAMMER, 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSCRAVE’S PATENT VALVE.” 
Both Single and Double-Acting, from 3} cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE, CONDENSING, AND COMPOUND STEAM ENGINES, STEAM BOILERS GAS EXHAUSTERS, AND GAS 
APPARATUS, WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Mills, Flax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order, 
J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free,{on application. 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 3} to 20 cwr. ALWAYS IN STOOK. 
__ LONDON OFFICE, 15, CANNON STREET WEST, E.C._ 1308) 


BY ROYAL ‘COMMAND. | NO MORE DAMP BUILDINGS ! 1! 
: : | DECAY OF STONE, BRICK, WOOD, OR IRON STRUCTURES, 
| 
| 
| 
| 
| 

















PERMANENTLY ARRESTED, 
OR, IF NEW, EFFECTUALLY PREVENTED!!! 
BY THE USE OF 


SZERELMEY’S PRESERVATIVE COMPOSITIONS. 
THE SILICATE ZOPISSA 
Is the ONLY SUCCESSFUL MATERIAL used upon the STONEWORK of the 
NEW PALACE OF WESTMINSTER, 


And the whole of the Iron Roofs are coated with the Granitic Composition. The Gilding 

is also laid upon this material. The Compositions have been largely used in the re-deco- 

ration of ST. PAUL'S CATHEDRAL, and other Buildings and Works at home and abread. 
FOR FULL PARTICULARS, APPLY TO 


SZERELMEY & CO., gio 


394, KING WILLIAM STREET, CITY, LONDON. 





METALLIC PEN MAKER TO THE QUEEN. | 
JOSEPH GILLOTT 


Respectfully directs the Attention of the | 


Commercial Public, and of all who use Steel Pens, to the incomparabie 
excellence of his productions, which, for QUALITY OF MATERIAL, EASY 
ACTION, and GREAT DURABILITY will ensure universal preference. 3 

They can be obtained, Retail, of every dealer in the World; Wholesale at 


iene Se) 6 HENRY HUGHES & CO., 
aa )0CC«IFALCON RAILWAY PLANT WORKS, 


LOUCHBOROUGH. 
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DOUBLE CAM LE LEVER ER PUNCHINGSMACHINE : LOCOMOTIVE ENGINES, 


‘The Improvement consists in the Patent Cam | popymINERAL & CONTRACTORS’ RAILWAYS, OF THE BEST MATERIALS & WORKMANSHIP, 
acting on a strap attached to the back end of the Lever, and thereby ALWAYS IN PROGRESS. 
pve y- a sea = the Punch from the hole it has perforated with 
some yarts twenty- tour bales por talento. Sanita: weaniediansinins These Engines are designed to supply the Sg — ope L tiv ducti =m the everhenging wei 4 
RKS: ‘id the fire-box end, proper distribution of the weig! ¢ upon the wheels, and keeping the ce peg of vity low. ese are accomp! 
wo : EGERTON STREET, HULME, by making the heten and its shell on an improved principle, which in the driving ax au to be placed further back without 
MANCHESTER. (1108 | interfering with the eccentrics and valve gear, which are of the usual simple description. (1 1384) 
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S. OWENS & CO., Late Cxuinton & Owsns, 


WHITEFRIARS STREET, LONDON, EQC., 


HYDRAULIC AND GENERAL ENCINEERS AND MANUFACTURERS OF PUMPS, 


HYDRAULIC AND SCREW PRESSES, OIL MILL MACHINERY, STEAM PUMPING ENGINES, TURBINES, WATER WHEELS, BORING TOOLS, 
PORTABLE STEAM ENGINES, AND GENERAL CONTRACTORS’ PLANT. 













FLOMe FLOOR 
- 4 











AUSTRALIAN 





WOOL BALING PREss. 
OLIVE OIL OR DRUGGIST’S PRESS. GEARED SCREW COTTON PACKING PRESS. 








COMPLETE STEAM OIL MILL, adapted for Extracting Rape, Linseed, Ground Nut, Olive, Castor, and other Oils. 





TWEE 
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) 2 
| —_—+—— Improved Double-action Pump, with Steam 

- | power Pillar Gear, suitable for Brew- 
eries and Manufactories. 



























Improved Doubie- acting PUMPS for various Liquors, with 


e } it ce cai _ 
Treble-barre! FORCE PUMPS, with St-em HYDRAULIC LINSEED OIL PRESSES. Steam-power Gear. 


Pcwer Gear, for Breweries, Distilicries, &c. 


|larversesnennatt 


| i 
i 
i 


=> 


oY 








sinGLE, DOUBLE, AND TREBLE-BARREL PUMPS FOR DEEP WELLS, Steam Rami Donkey PUMPING ENGINE, for ~ 
For Waterworks, Breweries, and Manufactories, for Hot, Cold, or Chemical Liquors, Filling Tanks, Feeding Boilers, &c, 


Illustrated Catalogues," Lithographs, Cuts, Drawings, or Plans to a larger scale, with full particulars of any description of Hydraulic Machinery, may be had on 
applicution at the Works, Whitefriars, where a very large stock can always be inspected. (G1332) 
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W. BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


MANUFACTURER OF 


ENGINEERS’, MILLWRICHTS’, IRON SHIPBUILDERS’, AND BOILERMAKERS’ TOOLS, 


FROM NEW AND IMPROVED PATTERNS, 


[ihe Machines now on Hand and for Sale consist of 


Self-acting Screw-cutting and Turning Lathes, 65,7, 8, 10, 11, 14}, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16,18, and 2Ift. long. Twenty Drilling and Boring Machines, ot 
various sizes; powerful Slotting Machines, 12in. stroke; Punching and Shearing Machines 
for 4, 3, 4, 4, 3, i, and lin, plate ; double-ended ditto, for ? and lin. plate; Shaping Machine, 
10in, stroke ; ditto, with two tables, 10in. stroke ; ditto, with two working heads and two tables, 
with bed 9ft. long, stroke, I6in.; Planing Machine, 6ft. x 2ft. 9in.; ditto, 4%. X 2ft.; 
ditto, 24in. X l4in.; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and other 


tools, Apply as above. 











MERCHANTS AND SHIPPERS 


Will find every facility for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be 
ef sound materia! and good workmanship. 


For price and further particulars apply as above. (K20) 
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CEORCE RUSSELL AND 60.5. IMPROVED PATENT. ENCINES BOILERS ‘GRANES, &c. 


ALPHA WORKS, 
MOTHERWELL JUNCTION, | 


GLASGOW. | 


OFFICE, 7, EXCHANGE PLACE, GLASGOW. 












These Engines, Boilers, &c., are constructed | 
of the best materials, carefully fitted, and well | 























finished, extra strong, and guaranteed in all i = ‘ y s c b : = 
espects. -- 7 A - —— - ———_—_—— ' ae ~~ ee ee —— - — << 
. Prices, full particulars, and references, may be STATIONARY ENGINE, | HOISTING ENGINE,] HOISTING ENGINE, with Fillar{ HOISTING ENGINE fixed to Vessel’s PORTABLE DOME BOILER, 
had on application, from 2-Horse Power upwards; for Quays, Vessels, Con- | and Jib, for Collieries, Quarries, Con- Deck, for Loading and Discharging, with ey . RANE, _— —e 
‘ : | | o ons, cn -« cou plete; 
requires no building or fixing ; | tractors, Shipbuilders, &c. | tractors, &c, | gear to Drive the Pumps, Hoist the Anchor,| Plain or Kailway requires no build- 
HAND CRANES, STEAM AND EIAND WINCHES, cet Re oa Tt , | Wheels. The boil ; 
BLOWING FANS, RIVETTIAG MACHINES, TOOLS, turned, fly-wheel, &c.; may | ‘The above have Link a i Motion, and may be used also} Worle the Sails, &., and Fresh Water Dis- | sank! ‘ke, cerned wy water 
MACHINERY, &C. have pulleys on each side, _| for Pumping, Ww —. nouns Machines, &e. | tilling Apparatus. , the Toad. (I 1332) 











BLAST ENGINES OR STEAM FANS. 


Since they were awarded the Prize Medal, Exhibition, 1862, London, they have been 
greatly improved (and re-patented). They give an effect hitherto unattained in 
this class of Machines, and are now guaranteed to be fully equal in economy of 


steam to Fans driven by ordinary engines. 

The Steam Fan consists of an improved Silent Fan and a Steam Turbine on 
one spindle, and is complete in itself and ready for work. 

I.—No strapping or gearing. 

II.—Very little foundation, and will do without being bolted down. 
III.—Very little space, and may be fixed close to their work. 
IV.—Particularly suited for high pressures of blast. 

V.—They commence working with less than 1 lb. steam. 


VI.—They offer great advantages for working overtime, where it frequently 
happens a large engine has to run merely to drive a Fan. 


VII.—The Improved Footstep works immersed in a reservoir of oil. 

















N.B.—A similar Machine is made to be worked by water instead of steam, and 
is now extensively applied for Ventilation of Mines. 


CBDR WWW XK TURBINES, FANS, CENTRIFUGAL PUMPS, COTTON GINS, SEED 
AWW \ A WW CLEANERS, MINE VENTILATORS, SHIP VENTILATORS, &. = «525 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 














 GALLOWAY’S 
PATENT CONICAL WATER TUBES ror STEAM BOILERS. 


THE above Tubes are made with such an amount of 4 Taper as will allow the bottom flange to pass through 
the hole in the upper side of the Boiler flue, which renders their introduction into ordinary flued Boilers a 
simple operation, and with the following advantages :- 

The power of the Boiler is considerably increased, and the Flues are MATERIALLY STRENGTHENED. 
and unequal expansion, with its attendant evils, 





The Circulation of the Water is much improved, 
preve nted. 
Liability to PRIME is lessened. . 


These Tubes have now been in use upwards of fourteen years, and above 30,000 are in work in various 


parts of the country with the best results. 
They can be fixed by any boilermaker, but can only be obtained from the Patentees, 


W. & J. GALLOWAY & SONS, 


ENGINEERS AND BOILERMAEERS, 
MANCHESTER. 


Force and Furnace Borers, whether Vertical or Hori ontal, are specially benefitted by the use or 
these Tubes, as, the heat being so intense, a thorough circulation of water is abscintity necessary to prevent 


be 

















a 
; i 
wee 25 Leakage and Priming. ; 
RTE . as 
4 THE PATENT CONE TUBES (either in New Boilers, or to fix into existing ones) have been = _— 
Section “of Cornish Boiler, chowmsg appil- 





Section of “Galloway” Boiler, ‘showing ar- 
rangement of back flues, the furnaces being ofg 
the same construction as in tie common two- 


Supplied to the following and many other well-known Firms, from whom, no doubt, information may be 
cation of “ Galloway Tabe.” 


had as to their Superiority over the ordinary construction of Boilers: 













































































fued boiler. t 
J. Chapinan oecccesecerseees Havana Wm. Patterson and Son ..... - Nottingham Buxton Lime Company ...... Buxton John Shaw and Sons ........ Stainland 

Titus Salt, Sons, and Co...... Saltaire Rylands and Son .... Manchester and Wigan Gutta Percha Company ...... London Laing, Son, and Co.,.....++++ Mauchester Bombay Water Twist Compy. Bombay 
W. Cubitt and Co. .....0..-. London | | Ri IS oo tcvcvcceccccees Lianelly Peter Seville ....cqscess - Oldham German, Petty, and Co. ,,.... I’resten Peyton and Peyton......e++. Birmingham 
H. Bessemer and Co. ....+.-- Sheffield if ‘ar@ti Biel COc dc ccccccccece Kotherhithe Twigg and C rovenily eeeeeeee Liverpool Nobile and Sugden ....++ee.. Sowerby Bridge Chater brothers ........ . Lambeth 
The Whitworth Company.... Manchester John Furlong art Mibccsvcvee Collyhurst Samuel Gratrix Brothers .... Manchester Thomas Forsell and Co.. -. Leicester Gibb and Son ..... sovee Worsley 
George Haden and Son ...... Trowbridge | Richard Iowarth............ Manchester Ms m. Eccics and Sons ........ Blackburn lieury Bazley and Co... +» Manchester Spicer Brothers .. «eee» Loydon 
Henry Bessemer, Esq........ London | Learuyd Brothers........+... Huddersfield , ao EE enevecsevcesss Tunstall Chambers and Co. ... - Whitetield H. and C, Pontifex ......s00. Loudon 
Hopkins, Gilkes, and Co. .... Middlesbro’ hf Dewsbury W est Ham Gutia } excha Co... London J. Storey and Son ... + Manchester Danks, Walker, and Co ‘0. .... Wolverhampton 
Halli and Boyd ........ eeeese London J. and KE. Waters and Co. .... Manchester Wiliam GRAIp .ccccccocvcccs > Manchester William Whiteley -- Bingley George Chamot anu Co, ...... St. Petersburg 
Thames Plate Glass Company London McNaughton and Thom...... Birkacre The Hanover Mill Company... Manchester Bish and Sons ...-+.. w+. Andenshaw Patent Resin Company ....+. Kuycorn 
Union Plate Glass Company.. St. Helen's Great Western Cotton Compy. Bristol The Strines Printing Company Derbyshire J. W. Applegate. ++ Braaford-on- Avon | ee Oh osseceees Tultbridge 
Paul, Sword, and Cv. .. . Glasgow Wide Brothers........-++++. Kuncorn William Morris........0+0++- - Manchester C. T. Cuming ..cccccscceee . Cullompton Kidderminster Cotton Spinning Company. 
T. and E. Bush. i | M. Newton and Sons ....... . Manchester J. and T. Furnival .. eeee Tunstall William Simpson .. -- Ilford Ed. Kipley and Co. ... +» Bowling 
Hunter and Eng | Fryer, Benson, and Co. ...... Manchester James Gleadhill .....-..ce0s Oldham Merrall and Son .. .. Keighley Garnock, Bibby, and Co...... Liverpool 
B. and W. Glasgow.......... Dungannon John Pooley and Sons,....... Manchester James Leeming and (Co....... Salford Cuffra and Co. ....eeee0. +++. Constantinople Kirkstall Forge Company .... Leeds 
Patent Concrete Stone Co. ., East Greenwich | Parr, Curtis, and Madeley.... Manchester Lovatt and Gould.........++. Leek Carstairs and Co... Liverpool Biaydon Chemical Company... Blaydon 
W. Somerville and Son ...... Edinburgh Richard Bestwick............ Manchester DS. W. Mab ecccccccccce ecooee Leicester Tempest and Son - Derby Grosvenor, Chater, and Co.... Woburn 
Ancoats Flax Company ...... Manchester Thomas Worthington .. «+. Manchester Pease, Hutchinson, and Co... Darlington Thomas, Stephens, and Green Woburn The Guardian Office ......+. Manchester 
Alfred Towgood, Esq......... Helpstone J.and T. Muiliner .. «+» Manchester i Binzel and Co. ........2++00, Bristol Ebbw Vale lron Company.... Newport Busbridge and Hodge Kent 
Nettiefold and Chamberlaine.. Birmingham | Simpson and Thompson . Collyhurst Sullivan, Sivewright, and Co., St. Helen's Manchester Kailway steeland Plant Company | Samuel Fox and Co,..,...... Deepear 
The Gas Froducts Company .. Bow, London | James Cheetham .... . Chadderton J. Dickinson and Co, ........ Watford Thomas Cross and Co........ Wigan | Prince of Wales Mining Company 
Manchester & Irish Flax Co.. Banaghar William Eassie and Sons...... Gloucester Christr. Thomas and Brothers Bristol | J.and P, Smith ........4... Keighley Heywood, Niven, aud Co. .... Constantinople 
Robertson and Stansby ...... Broughton | The Ashbury Company ...... Openshaw | W. Marshall and Sons........ Grimsby Hervey, Peak, and Hervey.... Saltord Wiliam Thompson and Co.... Normanton 
G. B. Worthington, Esq +» Manchester | The New Earth Mili Company Oldham | E. C, Gooddy.ecseececeeeeees Meltham Netham Chemical ¢ ew .. Bristol E. L. Betts, Esq. ..0cc000.200. Kent 
C. R. Collins, Esq...... - Hele | Charles Malpas............ .. Tunstall Brown and Evans....... eoese Cardiff William Tidm.as ...... «e+. Nottingham | Thorp and Statham. ++ Manchester 
Howe Brothers..... +. Blue Fits Edward Hall osnhe Moorhouse and Harrison .... Huddersficid Samuel Law...... -»» Lawrencetown | Manchester Carriage Company Pendietou 
W. Hounse!l and Sons. a «+ Bridport William Sale ,.....00see Derby Furness Ry. Company, ...... Barrow | William Higgins and Sons.... Salford | EB. T. Bellhouse and Co..,..... Manchester 
Armitage and Sons .......... Pendleton John Towle and Co......-.+. Draycott | Thomas Waller............+. Marple Jonas Sharp and Son ........ Bingley William Adams, jun, ........ Tunstall 
The Bridgewater Trustees.... Worsley | Kowland and Co, ......--ee00 Oldham G. BR. Levers s...++... -» Newark Waithman-and Co, ........., Lancaster Mac-Andrews and Forbes .... Frodsham 
E. Boden an Co.......2..... Manchester | T. and R. Barnes........... - Manchester Aberdeen, Gordon, and Cc 0.... Edinburgh Scottish Vulcanite Company.. Edinburgh | Corportion Waterworks ...... Manchester 
Percival Vickers and Co. Manchester | Foxhill Bank Printing Compy. Accrington D, Chalmers and Co.......... Edinburgh j David Thom and Co. ...+.... Pendleton | P. wand R. Sanderson ........ Galashiels 
J. and A. Taylor ............ Ayr George Higgins .........++- Salford Fairweather and Williams.... Manchester | Haggie Broth ++ ee+- Gateshead-on-Tyne | North British Kubber Compy. Edinburgh 
Farmer and Broughton ...... Manchester | Richard Birley and Company Manchester Anthony Shaw .............. Burslem | Peter Joynson and Co........ Manchester George LOWe......eseeeeeee0 Newark 
Samuel Evans and Co......,, Derby i Tes SE ao asemnenns ++e+++ Heaton Norris | Patent Floor-cloth Company.. Manchester Bombay Cotton Spinning Co.. Bombay | Lancaster Steel Company»... Gorton 
EB. L. Ladd ..ccccee - Rotherhithe Exr. Vernon Royle .... Manchester | Charles Lampet ............ Banbury | Sharp, Stewart, and Co..... +. Manchester George Bertram ....+.++..+. Eduibargh 
R. Evans and Co.. eeeee. Haydock | M. Holroyd and Sons . Dewsbury | 8. Turnbull and Co.. - Manchester | Elkington, Mason, and Co.... Birmingham Widiam Horstull ..........+. Manchester 
J. Ockleston and Son . Runcorn J. and J. Smith........ Marsh G..D, Hughes «.... . Nottingham J. Brook and Brothers ...... Meltham Alliance Spinuing Company .. Bombay 
Martyn Denis and Co. .. Liverpool Sharp and Galloway .. Salford Ainley 1 aylor and C Golcar | J. and W. Roberts « .. Burnley Bewley, Moss, and Uo......5. Dahin 
Warrington Wire Iron Compy. Warrington | Evans, Adlard, and Co. ...... Cheltenham | John Farrar .......-++ Meltham | A. B. Dadian, Esq. . -- Constantinople —— Petter, and Galpin .. London 
Liverpool Rubber Company .. Liverpool James McConnell and Co,.... Manchester | Hamlyn Brothers...... Brickfasileigh | B. Melier and Sons.......... nland T. Wrigley and Sons ........ Bury 
Windle and Barwick ........ Nottingham | Rossendale Printing Company en al | H. Ashwell....,.+000++ Longton | West Ham Local Board +» London New River Water Company .. London 
J. Dickson and Co. ... Dungannon 8. Bridgewood and Son ...... | Lewis Williams and Son...... Manchester | Pochin and Wooley...... Manch haw’'s Guide ” Office .. Manchester 
J. JENNISON .eveveseressssss Belle Vue 'J. P. and E. Westhead and Co. a | William Piper ......+s+00+++ Maidstone Naylor, Vickers, and Co...... Sheffield (K91) 
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WROUGHT IRON MACHINE-RIVETTED GIRDERS 


MANUFACTURED IN LONDON, OF ANY DIMENSIONS, AND AT A FEW DAYS NOTICE, 
THE MOST IMPROVED SPECIAL MACHINERY BEING USED, THEY CAN BE SUPPLIED AT LOW PRICES. 
The Machine-Rivetting is well known to produce Girders of the Greatest Strength, and with the least Deflection. 
RICHARD MORELAND & SON, MILLWRIGHTS & ENGINEERS, 
Manufactory, 3, OLD STREET, corner of Goswell Road, E.C. _ 


W™. COULTHARD AND SONS, 


ENGINEERS, BLACKBURN, 
MAKERS OF PATENT BLAST ENGINES, ROLLING MILLS, BOILERS, 


| PUMPS, BRIDGES, RAILWAY AND COLLIERY PLANT. 
FURNACE BUILDERS, AND GENERAL CONTRACTORS. 


DRAWN STEEL CYLINDERS, 


Condensing Tubes, Telescopic Rifle Tubes, Gun Barrels, Pump & Piston Rods, Shafting. 


| THE HYDRAULIG TUBE DRAWING AND STEEL ORDNANCE GOMPANY, LIMITED, 


ARE PREPARED TO MANUFACTURE 


| DRAWN STEEL TUBES FOR ALL PURPOSES REQUIRING STRENGTH & LIGHTNESS. 
No. 14, WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N. (Hi891) 


GEO. BOWER, ENGINEER & GAS-WORK CONTRACTOR, 


ST. NEOTS, HUNTS. 
‘ GASWORKS OF ANY MAGNITUDE COMPLETE AND IN DETAIL. 
GAS AND WATER PIPES AND CASTINGS FOR THE LONDON MARKET. 
MILTON IRONWORKS, WEST HARTLEPOOL. 
PARAFFIN OR CRUDE OIL WORKS ERECTED. _— 


Letters on Engineering or Gaswork Bu iness to be Addressed to St. Neots ; for Prices of Pipes or Castings to West Hartlepool. Referenees to many Hundreds of Gasworks Erected in every quarter of the World. 














(T 1285) 
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(1 566) 
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PATENT APPOLD CENTRIFUGAL PUMPS, 


MADE IN ACCORDANCE WITH THE EXPERIMENTAL RESEARCHES OF THE LATE MR. APPOLD, 
AND PROVED BY 


| NUMEROUS PUBLISHED EXPERIMENTS : 


TO BE 


MORE ECONOMICAL IN 





AND MORE CONVENIENTLY 














WO) ARRANGED FOR ADJUSTMENT AND 





REPAIRS 


THAN ANY OTHER KIND. 


| 












TWO-WHEEL PORTABLE PUMP, wirH ‘Pires Loapep-vp 
FOR TRAVELLING. 


ev FLLeNUETPEATY 









FIXED PUMP, apaprep FoR ConFINeD Spaces, such aS CorreR Dams, WELLS, Suips’ Hoips, &c.—TuHe 
Wence Piece A anD CaP OF PEDESTAL BEING REMOVED, ALL THE WORKING PARTS MaY BE LIFTED OUT 
WITHOUT DISTURBING THE PIPES AND WITHOUT DRAWING THE SPINDLE OUT ENDWayYs. 


Bee aire 
Carters d 





PRICE LISTS AND ALL OTHER PARTICULARS 


MAY BE OBTAINED FROM = = 
FOUR-WHEEL PORTABLE PUMP, with Butiock-PoLe anp 


THE SOLE MAKERS ’ Pires LoaDED-uP FOR TRAVELLING. 


MESSRS. EASTON, AMOS, & SONS, GROVE IRONWORKS, SOUTHWARK, 


OR AT THEIR BRANCH ESTABLISHMENT, ERITH, KENT. 
At either place large numbers of Pumps of all Sizes with their Pipes and Foot Valves, are kept in Stock, and may be inspected. 


For Authentic Information on the Performance of Messrs. EAS ION, AMOS, & SONS’ APPOLD PUMPS, see :— 


“Transaction of the Institution of Mechanical Engineers of Birmingham, 28th July, 1852. General A. Morin.— Mécanique Pratique,” page 140, sec. 98, will be found tables of 
—‘ Experiments on a Pump erected at Whittlesea Mere, raising 100 tons of water per minute, comparative experiments on several varieties of Centrifugal Pump, from which he draws the 
and developing 65 per cent. duty ; also comparative experiments oa smaller pumps.’ ” following conclusions :— 


“1°.—Que la pompe & aubes courbes de M. Appold, quand elle est immergée das le réservoir 
inférieur et marche & une vitesse convenable pour la hauteur d’ascension désirée, rend un effet 
utile compris entre 0°65 et 0°70 du travail moteur dépensé, résultat supérieur & celui que l’ou 
pent obtenir de la plupart des autres machines & élever |’eau. 

“Proceedings of the Institution of Civil Engineers of Ireland, 1863,” giving a detailed “*2°.—Que la forme courbe des aubes et le tracé adopté par l'auteur sont beaucoup plus 
account of the experiments made at Wexford on a Pump delivering 60 tons of water per minute, | favorables que l'usage des aubes planes, inclinées ou non sur le rayon, ainsi qui les principes 
and yielding 67 ver cent. duty. théoriques devaient d’ailleurs le faire présumer.” , (11258 














“Annales du Conservatoire Impérial des Arts et Métiers, Etudes sur L’Exposition de 
Londres No. 2, 3e anneé,” page 686. 1862-63. 
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RAILWAY CROSSINGS, 


TWELVE THOUSAND NOW IN USE, 
EASY TO LAY DOWN, DURABLE. 


Westminster. 


CHEAP, 
Address, RANSOMES & SIMS, 17, Victoria-street, 





WILLIAM SCOTT & COMPANY, 


MILLWRIGHTS, AND FOUNDERS, 
PHG@:NIX ENGINE WORKS, 17, PRINCE’S DOCK, 


ENGINEERS, 


BELFAST, 


MAKERS OF HICH & LOW PRESSURE ENGINES & BOILERS 


OF EVERY DESCRIPTION. 


CENTRIFUGAL PUMPS AND PUMPING 

ENGINES. 
SILENT FANS AND BLOWING ENGINES. 
Also Every Description of Millwork. 


AGENTS— MESSRS. CUTHBERTSON AND COMPANY, 8', CORNHILL, 


Messrs. R., J., 
WORSLEY MESNES 


MANUFACTURERS 


IN PARTICULAR OF 






$e, | 


ie > ¥ 
+2 . 4 Pes 4 > 
, ut Bt arti cas es as 


HORIZONTAL 
HIGH 


PRESSURE, 


AND 


ANSOME’S AND BIDDELL’S PATENT CHILLED 


HYDRAULIC PRESSES AND PUMPS. 
STEAM WINCHES AND CRANES. 
WHARF CRANES AND DERRICKS. 
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Al ~d ’ hd 
To Engineers, Contractors, Railway Com- 
PANIES, and PROJECTORS of RAILWAYS.—Improved and Econe- 
mical Viaducts on Wrought-iron Piers for crossing valleys or: avines of any 
depth under 500 or 600ft. 

The cost and risk of building railway viaducts exceeding, say, 100ft. in 
height, has hitherto been found to be so great, that the crossing of deep valleys 
and gorges in mountainous districts has often proved an absolute obstacle to 
the making of railways at ali in many such places 

Messrs. C. De J ERGUE and CO., are now prepared to supply and erect such 
—- at comparatively most moderate prices, and to guarantee their 
efficiency. 


(K180) 
- — Apply to the Offices of the Firm, 10, Strand, London, W.C. 


(I 1030) 





IMPROVED LIFTING JACKS. 


IMPROVED RATCHET 
JACK, 


HALEY'S PATENT 
LIFTING JACK, 


MANUFACTURED BY 
W. & J. Cawoway, 
PATENT 
RIVET WORKS, 
MANCHESTER, 


*,* The attention of 
parties who employ 


LIFTING JACKS 


is respectfully requested 
to the superiority of 











.. those annexed, over 
—— (Hisi9 “S26 those hitherto in use. 
Ds N, £.C. 9) 


(8935) 


& E. COUPE, 


IRONWORKS, WIGAN, 


oo ~ HICH PRESSURE 


Yeg to inform those requiring Steam Power in any of the above forms that they have on hand, completed and approaching completion, 
a large assortment of these Engines, as under, excepting that, inasmuch as any particular one may be required as a simple High-pressure Engine, the Condenser and 


Air-pump are not attached until the Engine is absolutely ordered. 


Stroke. 
Stroke. 
Stroke. 
Stroke. 
Stroke. 
Stroke. 
Stroke. 
Stroke, 
Stroke. 


4 feet 
4 feet 
3 feet 
4 feet 
4 feet 
3 feet 
3 feet 
3 feet 
3 feet 


and 
and 
and 
and 
and 
and 
and 
and 
and 


inches Bore 
inches Bore 
inches Bore 
inches Bore 
inches Bore 
inches Bore 
inches Bore 
inches Bore 
inches Bore 


26 
24 
24 


92 


of Cylinder, 
of Cylinder, 
of Cylinder, 
of Cylinder, 
of Cylinder, 
of Cylinder, 
of Cylinder, 
of Cylinder, 
of Cylinder, 


50 Horses’ Power, 
40 Horses’ Power, 
40 Horses’ Power, 
35 Horses’ Power, 
32 Horses’ Power, 
30 Horses’ Power, 
4 of 25 Horses’ Power, 
; of 20 Horses’ Power, 
3 of 16 Horses’ Power, 


4 of 
4 of 
of 
of 
2 of 
2 


of 


20 
20 
18 
16 
14 


The whole of the above Engines are finished off bright ; they have wrought scrap iron cross-heads and crank-shafts, 


Stroke. 
Stroke. 
Stroke. 
Stroke. 
Stroke. 


3. feet 
and 2 feet 
and 2 feet 
and lft. Sin. 
13 feet 


Power, 12 inches Bore of Cylinder, and 
Power, 14 inches Bore of Cylinder, 
Power, 12 inches Bore of Cylinder, 
Power, 10 inches Bore of Cylinder, 
Power, 8 inches Bore of Cylinder, and 


VERTICAL ENGINES. 
Power, 10 inches Bore of Cylinder, and 14 feet 
Power, 8 inches Bore of Cylinder, and 1} feet 


of 14 Horses’ 
of 14 Horses’ 
of 12 Horses’ 
of 10 Horses’ 
of 8 Horses’ 


_ 
—OwNM OS 


Stroke. 
Stroke. 


Horses’ 
Horses’ 


6 of 10 
2o0f 8 


The Engines being manufactured by us in large 


quantities, we are enabled to offer them at prices much below those of other first-class houses doing miscellaneous work. 


FOR THE SATISFACTION OF THOSE NOT ALREADY ACQUAINTED WITH OUR FIRM, WE APPEND BELOW A FEW FROM A MANY TESTIMONIALS RECENTLY COLLECTED. 


Robery, Love-lane, Shadwell, London, August 16th, 1866. 
Gentlemen,—We feel much pleasure in informing you that the 20-horse Engine supplied to 
us by you in January, 1866, gives us every satisfaction. We shall be most happy to allow any of 
your intending purchasers in London to inspect this Engine.—Yours respectfully, 
REED, Lovcn, and Co, 
To Messrs. R., J., and E, Courr, Worsley Mesnes Ironworks, Wigan. 


Harlpole Colliery, near Carlow, Ireland, 3rd September, 1866. 
Messrs. R., J., and E. Covpr. 

Dear Sirs,—I have much pleasure in stating that the 14-Horse Horizontal Engine you supplied 
me with January, 1865, is everything I could wish. I have it in a 45-yard pit, pumping and 
winding. It has never gone out of order, and only consumes § ewt. of coal in twenty-four hours, 
I could not say too much in praise of it.— Yours very truly, BenJ. B. EDGE. 





Sir Thomas's Building Ironfoundry, Liverpool, August 31st, 1866. 
Messrs. R., J., and E. Coupr, Worsley Mesnes Ironworks, Wigan. 

Gentiemen,— I have very much pleasure in being able to say that the Horizontal Engine 
(14-H.P.) I purchased from you some twelve years ago has given great satisfaction, and works 
quite up to my expectations. I have introduced several of my friends to you, who also speak well 
of the Engines and Machinery they have purchased from you.—Yours truly, 

WILLIAM BENNETT, Jun. 


Burslem, August 15, 1866, 
Messrs. R., J., and E. Coupe. 

Gentlemen,—-I have great pleasure in bearing testimony to the excellence of the ‘‘ Cornish 
Valve ” Condensing Engine—30in. bore of cylinder, and 5ft. stroke—placed here by you. We 
consider it perfect, both in efficiency and workmanship.—We are, Gentlemen, yours truly, 

Furlong Mill Co,—H. CLIve. 


Southport. 
Messrs. R., J., and E. Coupr, Worsley Mesnes Ironworks, Wigan. 

Gentlemen,—I have great pleasure in bearing testimony to the efficiency of the 20-H.P. 
Condensing Steam Engine you put down for me in March, 1864, and can with confidence 
recommend you to any party wanting one, trusting they may get as good an Engine as you 
supplied to me,—I am, Gentlemen, yours truly, THOMAS BaRon, 





Gilcrux Colliery Company, Limited, Maryport, August 28th, 1866. 


| Messrs. R., J., and E. Covpr, Wigan. 


Gentlemen,--I have much pleasure in stating that the pair of Horizontal Winding Engines 
22in. diameter of cylinders, and 4ft. stroke—you have just erected for us work to our entire satis- 
faction. They possess ample power, and although we are drawing about 17 cwt. of coal each lift, 
and about fifty lifts per hour, from a depth of over 200 yards, they start with perfect ease. The 
workmanship appears to be very good, and ample strength where it is most required. We shall 
have much pleasure in recommending your Engines to any of our friends in this locality. You are 
at liberty to make use of this letter if you think proper.—I am, yours truly, WILLIAM MILLER. 


Blackey Hurst Colliery, near St. Helen’s, 15th August, 1866, 
Messrs. R., J., and E. Covpr. 

Gentlemen,—The pair of 24in. Cylinder Engines, 5ft. stroke, with Cornish valves; you made 
and put up for me two years ago, have performed their duty in the most satisfactory manner, and 
have had nothing done to them in any way since. They may be seen any working day. 

Yours respectfully, SaML. STock. 

8. S. thinks the wording used in the enclosed is sufficiently comprehensive to include all the 
qualities of the Engines. If any parties desire to sce the various parts, the Engines will be shown 
with pleasure. —_ 

Chapel-street, Liverpool, August 15, 1866. 
Messrs. R., J., and E. Coupe. 

Gentlemen,—-In answer to your inquiry we have much pleasure in saying the Engines you 
supplied us with, a 25-H.P. in 1860, and 40-H.P. in 1863, have given every satisfacticn. 

Yours faithfully, GARNOCK, Brppy and Co, 





Great Laxey Mining Company (Limited), Laxey, Isle of Man, September 4, 1866, 
Messrs, R., J., and E. Coupe. 
Dear Sirs,—I have great pleasure in stating that the 40-H.P. Engine, 24in. cylinder and 4ft. 
stroke, we purchased from you more than two years ago, for the use of these mines, has in every 
way given great satisfaction.—Yours truly, R. Rowr, Manager. 


Cinderford, Newnham, Staffordshire. 
The pair of 26in. cylindered and 4ft. stroke Engines you erected for us in 1864 are working 
perfectly well and satisfactorily. 
For Messrs, THE GREAT WESTERN DEEP Coa Company (Limited), 
(K371) Hy, HENDERSON, 











Vill T i E E£ N G I N EK E Re Serr. 21, 1866, 


THE PATENT KNIFE-ROLLER COTTON GIN. 


(ON THE MACARTHY PRINCIPLE.) 
1—The Only really Self-Feeding and Self-Acting Gin yet Invented. 
2—Guaranteed to do more than Double the Work of any other Roller Gin. 
3.—One Person can attend to several Gins, and can turn out 300 lb. to 600 lb. Cleaned Cotton per hour. 
4—Only Three Wearing Parts. 
5.—No Cranks or Cams, or other similar motions. 
6.—Only half the weight of any other Gin, and is packed complete and ready for work in one third the space. 
7.—Equally adapted for any kind of Cotton. 


SEE “ENGINEER,” OF FEBRUARY 3rd, 1865, PAGE 75, anv “COTTON SUPPLY REPORTER,” FEBRUARY Ist, 1865. 
APPLY TO THE UNDERSIGNED, GENERAL ENGINEERS, AND MANUFACTURERS OF 


PATENT HUSKING MACHINES FOR COTTON, TURBINES, PUMPS, FANS, SHIP VENTILATORS, MINE VENTILATORS, &c. 


AGENTS FOR SCOTLAND, JOHN HAMILTON anv CO., 45, UNION STREET, GLASGOW. 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 

















CHAPLINS PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 








STATIONARY ENGINE. HOISTING ENGINE. *PORTABLE STEAM CRANE. CONTRACT ‘ORS’ LOCOMOTIVE. 
From | to 30-Horse Power. To Hoist from 10 cwt. to 15 Tons. 1 to 30 Tons, 7-Horse Power. For Steep Inclines and 
No Building-in or Chimney Stalk. With or without Pillar and Jib. For Wharf or Railway. yn Curves. Gauge from 2ft. upwards. 


* THESE CRANES WERE SELECTED BY H.M. COMMISSIONERS TO RECEIVE & SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION. 
FULL PARTICULARS AND PRICES ON APPLICATION TQ 


ALEXANDER CHAPLIN & CO., PATENTEES AND SOLE MANUFACTURERS, 
CRANSTON HILL ENGINE WORKS, GLASGOW, 
LONDON OFFICE, 11, ADAM STREET, ADELPHI, W.C.; LONDON DEPOT AND WHARF, LOWER FORE STREET, LAMBETH, §. 


Engines of each Con KEPT in STOCK for SALE OR HIRE, and all our Manufactures GUARANTEED as to EFFICIENCY, MATERIALS, and WORKMANSHIP. 
Parties are Cautioned_ against Using or Purchasing Imitations or Infringements of these Pape Manufactures, (I 1722) 





GWYNNE AND CO’S 
PATENT DOUBLE-ACTION CENTRIFUGAL 
PUMPING MACHINERY. 


Fic. 2. PATENT PUMPING 
ENGINE, ror Use on Boarp 
SHIP, FoR Surrace CONDENSERS, 
PROPELLING; FoR Use In Coa 
Pits, Mixes, Correr Dams, 
QUARRIES, Factories, Dock- 
YaRDs, &c. 
























Fic. 3—PUMP DRIVEN BY PORTABLE ENGINE. 
MADE IN ALL Sizes, anD ADAPTED FoR EVERY 
Ciass or Work. 


fic. 1.—PATENT PORTABLE PUMPING ENGINE, 
WITH PUMP FIXED TO ENGINE. 
MaDe IN ALL SIZES, 


GWYNNE and CO. have erected the PE: i a meg in : the World: they have also made and erected more of all 
poweis than any firm in existence, and are prepared to contract that their Machinery will do much more work, with less cost of coal, oil, &c., and that it is more durable, powerful, 
simple, and cheap, than that of any other maker, Its great superiority over all others has been proved by numerous official and Government experiments. 


This MACHINERY has received the HIGHEST commendation ; and Thousands of ENGINEERS, MANUFACTURERS, 
and others using it, can be referred to in all parts of the World. 


PRIZE MEDALS AWARDED AT THE INTERNATIONAL EXHIBITIONS OF LONDON, 1862; COLOGNE, 1865; AND NEW YORK, 1853; GOLD MEDAL 
AT ANTWERP; SILVER MEDALS AT ROUEN, NANTES, LOUV AIN, CALCUTTA, &e. &e, 


FOR MANUFACTURING PURPOSES 


They are largely in use ; among others by Paper Makers, Brewers, Distillers, Dyers, Chemists, Tanners, Sugar Refiners, Bleachers, Calico Printers, Carpet Manufacturers, Engineers and Ironfounders, 
Woollen Cloth and Blanket Manufacturers, Oil Refineries, Soap, Alkali, Salt, Starch, and Candle W: orks, Waterworks, Lime and Cement Works, Quarries, Coal and Iron Mines, Sheep Washing, Public 
Baths, Cotton, Flax, Match, Felt, Oil and other Mills, &e. &e. Numerous references to all the foregoing can be had on application, 


FOR DRAINAGE WORKS 


G. and Co.’s Patent Centrifugal Pumps are in very extensive use, and some of the largest aoe age te in this country, and in Holland, Italy, Austria, France, Belgium, Denmark, Demerara, &c., are 
ept dry by their use, 


FOR IRRIGATION WORKS 


They have been selected for very extensive Works in Egypt, Turkey, Spain, France, Belgium, India, Ceylon, Java, China, Australia, Porto Rico, &o, &o, 
FOR EMPTYING DRY OR GRAVING DOCKS, FLOATING DOCKS, SUNKEN SHIPS, MINES, QUARRIES, RESERVOIRS, CANALS, &c., 


ualled, and will be found to excel all other arrangements, discharging a body of water in proportion to the lift, the speed of engines and power remaining the same; they 


They are quite uneq horter time and with much less power than is requisite with any other system. The first cost of machinery, the erection, and the foundations and brickwork necessary, 


ieee cgi reeris are much less expensive than with any other arrangement, and the cost of keeping in thorough working order is merely nominal, 
ESTIMATES FOR ANY SITUATION FORWARDED UPON APPLICATION. LIST OF PRICES PREE ON RECEIPT OF TWO STAMPS. 
PUMPS OF ALL SIZES KEPT IN STOCK, AND IMMEDIATE DELIVERY CAN BE MADE. (11298) 
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IRON BRIDGES. 


SEDLEY’S PATENT FOR CLEAR SPANS UP TO 1,500 FEET, 
FOR ROADS, RAILWAYS, AND GENERAL USE. 


IT IS STRONGER, LIGHTER, AND CHEAPER THAN ANY OTHER KNOWN SYSTEM, AND IS 
NOW USED BY THE INDIAN AND COLONIAL GOVERNMENTS. 


For Particulars, Plans, and Royalties, apply to 


A. SEDLEY, ENGINEER, 38, CONDUIT-STREET, BOND-STREET, W. 


=e 


Ww”. 


Parties Infringing this Patent will be proceeded against immediately. , 


COULTHARD AND SONS, 


JOHN ELLIS, 
ENGINEER AND TOOLMAKER 


15, BACKWATER STREET, MANCHESTER. 


ON SALE: 10in. Slide and Screw-cutting Lathe, bed 16ft. long, with gap; 
also one Shaping Machine, stroke t5in. (G938) 


JESSE TILDESLEY, 
WROUGHT IRON RAILWAY BRIDGES, 
STKAM BOILERS, GIRDERS, ROOFING, TANKS, 

PANS, GASHOLDERS, &c. &c., 


CRESCENT IRONWORKS, NEAR WILLENHALL, 


STAFFORDSHIRE, (1 930) 











(1488) 


ENGINEERS, BLACKBURN, 
MAKERS OF PATENT BLAST ENGINES, ROLLING MILLS, BOILERS. 


PUMPS, BRIDGES, RAILWAY AND COLLIERY PLANT. 


FURNACE BUILDERS, 


AND GENERAL CONTRACTORS. 














SCHIELE’S TURBINE WATER WHEELS 


PRIZE MEDAL, EXHIBITION, LONDON, 1862. 
References to Thousands of Horse-Power, on any fall from 4ft. to 200ft. 


A LARGE NUMBER OF TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION. 
THE COMPANY WILL BE GLAD TO SEND MODELS FOR INSPECTION FREE OF CHARGE. 


PATENT KNIFE-ROLLER COTTON CINS, 


SEED CLEANERS, HUSKING MACHINES. 


Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Patent Couplings, dc. de. 

THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS. 


AGENTS FOR SCOTLAND, JOHN HAMILTON AND CO., 45, UNION STREET, GLASGOW. 


(G478) 





THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 





‘PATENT APPOLD CENTRIFUGAL PUMPS, 


MADE IN ACCORDANCE WITH THE EXPERIMENTAL RESEARCHES OF THE LATE MR. APPOLD, 


AND PROVED BY 


NUMEROUS PUBLISHED EXPERIMENTS 


TO BE 
MORE ECONOMICAL IN 
WORKING, 


TWO-WHEEL PORTABLE PUMP, wir Pires Loaprp.ve 






AND MORE CONVENIENTLY 


) ARRANGED FOR ADJUSTMENT AND 


REPAIRS 


THAN ANY OTHER KIND. 


For TRAVELLING. 














FIXED PUMP, apartep ror Coyrinep Spaces, sucn as CoFFER Dams, WELLS, Suips’ Hoips, &c.—THEe 
Wepcr Prece A anp Cap oF PEDESTAL BEING REMOVED, ALL THE WorRKING Parts MAY BE Lirrer OUT 


witHout DistURBING THE Pires AND WITHOUT DRAWING THE SPINDLE oUT ENDWaYs. 








PRICE LISTS AND ALL OTHER PARTICULARS 


MAY BE OBTAINED FROM 


THE SOLE MAKERS, 





FOUR-WHEEL PORTABLE PUMP, wirn Buttock-Pote anp 
Pires Loapep-ur FoR TRAVELLING. 


MESSRS. EASTON, AMOS, & SONS, GROVE IRONWORKS, SOUTHWARK, 


OR AT THEIR BRANCH ESTABLISHMENT, ERITH, KENT. 


4) 


At either place large numbers of Pumps of all Sizes with their Pipes and Foot Valves, are kept in Stock, and may be inspected. 


For Authentic Information on the Performance of Messrs. EASTON, AMOS, & SONS’ APPOLD PUMPS, see :— 


“Transaction of the Institution of Mechanical Engineers of Birmingham, 28th July, 1852. 
—‘ Experiments on a Pump erected at Whittlesea Mere, raising 100 tons of water per minute, 
and developing 65 per cent. duty ; also comparative experiments oa smaller pumps.’” 


“Annales du Conservatoire Impérial des Arts et Métiers, Etudes sur L’Exposition de 
Londres No. 2, 3e anneé,” page 686. 1862-63. 


“Proceedings of the Institution of Civil Engineers of Ireland, 1863,” giving a detailed 
account of the experiments made at Wexford on a Pump delivering 60 tons of water per minute, 
and yielding 67 ver cent, duty. 





General A. Morin.— Mécanique Pratique,” page 140, sec. 98, will be found table= of 
comparative experiments on several varieties of Centrifugal Pump, from which he draws the 
following conclusions :— 

“1*.—Que la pompe & aubes courbes de M. Appold, quand elle est immergée das le réservoir 
inférieur et marche & une vitesse convenable pour la hauteur d’ascension désirée; rend un effet 
utile compris entre 0°65 et 0°70 du travail moteur dépensé, résultat supérieur & celui que l’ou 
pent obtenir de la plupart des autres machines a élever |’eau. 

“2°—Que la forme courbe des aubes et le tracé adopté par l’auteur sont beaucoup plus 
favorables que l'usage des aubes planes, inclinées ou non sur Je rayon, ainsi qui Jes principes 
théoriques devaient d’ailleurs le faire présumer.” , (11258 
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PLYMOUTH FOUNDRY & ENGINE WORKS/RANSOME’S AND BIDDELL’S PATENT CHILLED 
MILL BAY, PLY Mo UT H, RAILWAY CROSSIN GS, 
MARINE AND STATIONARY ENGINES, TWELVE THOUSAND NOW IN USB, 
Steam Boilers, Machinery, Castings, and Forgings, of every description, C H E A P, E A $ Y T 0 L A { D 0 W N, D U R A B L E. 


for Shipbuilders, Contractors, &c. Ri 
Various size Horizontal High-pressure Engines always in Stock. (K133 Address, RA N SOMES & SIMS, 17, V ietori ia-street, 


Westminster. (K180) 














DRAWN STEEL CYLINDERS, 


Condensing Tubes, Telescopic Rifle Tubes, Gun Barrels, Pump & Piston Rods, Shafting. 


THE HYDRAULIC TUBE DRAWING AND STEEL ORDNANCE COMPANY, LIMITED, 


ARE PREPARED TO MANUFACTURE 


DRAWN STEEL TUBES FOR ALL PURPOSES REQUIRING STRENGTH & LIGHTNESS. 


No. 14, WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N. 


(FINgt 


—- 








JOHN MUSGRAVE AND SONS, 
GLOBE IRONWORKS, BOLTON, LANCASHIRE 


ESTABLISHED 1839. 





3 and 4 ten HAMMER. 


34 cwt. HAMMER. 30 to 50 cwt. HAMMER. 7 to 25 ton HAMMER, 








6 to 20 cwt. HAMMER, 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE.” 


Both Single and Double-Acting, from 3} cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE, CONDENSING, AND COMPOUND STEAM ogy STEAM BOILERS GAS EXHAUSTERS, AND GAS 
APPARATUS, WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Mills, Flax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order, 
J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application, 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 34 to 20 cwr. ALWAYS IN STOCHS 


LONDON OFFICE, 15 CANNON STREET WEST, E.C. 


1308) 








GA LLOWAY’S 


PATENT CONICAL WATER TUBES ror STEAM BOILERS. 





TuE above Tubes are made with te an amount of Reinet as will allow the bottom 
to pass through the hole . _ upper side of the Boiler flue, which renders 
their introduction inte ordinary a simple operation, and with the 
following advantages >-- 
The power of the Boiler is considerably increased, and the Flues are MATERIALLY 
pg ye i = ED. 
The Circulation of the Water is mach improved, and unequal expansion, with 
its attendant evils, prevented. 
Liability to PRIME is lessened. 

















These Tubes have now been in use acon of fourteen years, and above 30,000 
are in work in various parts of the country with the best results. 
They can be fixed by any boilermaker, but can only be obtained from the Patentees, 


W. & J. GALLOWAY & SONS, 
ENGINEERS AND BOILERMAKERS, 
MANCHESTER. 


Force and Furnace Borters, whether Vertical or Horizontal, are specially 
benefitted by the use of these Tubes, as, the heat being so intense, a thorough 
circulation of water is absolutely necessary to prevent Leakage and Priming. 














THE PATENT CONE TUBES (either in New Boilers, or to fix into existing 
ones) have been supplied to the following and many other well-known Firms, from 














eee Eee 


Section a Cornish Boiler, showing application of 


Section of “Galloway” "Boller, showing arrangement 
whom, no doubt, information may be had as to their Superiority over the ordinary ‘‘ Galloway Tube. 


f back flues, the furnaces being of the same construction 


33 in the common two-flued boiler, construction of Boilers: — 
| J. Chapman .,..ccess.eeee++ Havana Wm. Patterson and Son...... Nottingham Buxton Lime Company ....+. Buxton 

































Titus Salt, Sons, and Co...... Saltaire Rylands and Son .... Manchester and Wigan | Gutta Percha Company ...... London | Laing, Son, and Co..... eeeeee Manchester 
W. Cubitt and Co. ..-++ London R. Neville ...cccccccescceees Lianelly Peter Seville ......+seeeeseee2 Oldliiam German, Petty, and Co....... Preston 
H. Bessemer and Co. ..+ Sheffield Carbutt and Co.....+++++++++ Rotherhithe Twigg and Crossfield ...--++- Liverpool Noble and Sugden .......... Sowerby Bridge 
The Whitworth Company .... Manchester Jobn Furiong and Son.......- Collyhurst Samuel Gratrix Brothers .... Manchester Thomas Forsell and Co....... Leicester 
George Haden and Son ...... Trowbridge Manchester | Wm. Eccles and Sons ..+.-+.. Blackburn Henry Bazley and Co, +» Manchester 
Henry Bessemer, Esq... - London Learoyd Brothers. Huddersfield | G. T. Bowers .eeee+e+e+e+++ Tunstall Chambers and Co. ... sees Whitetield 
Hopkins, Gilkes, and Co. .... Middlesbro’ W. Cardwell .....-+-+--- Dewsbury | West Ham Gutta Percha Co... London J. Storey and Son . ++ Manchester 
Hall and Boyd ......+++0-++- London J and E. Waters and Co. Manchester | William Sharp .......-.- «++» Manchester William Whiteley . «+ Bingley 
Thames Plate Glass Company Linion MeNanoghton and Thom...... Birkacre | The Hanover Mill Company... Manchester Fish and Sons ....+..se++++- Audenshaw 
Union Plate Glass Company.. St. Helen's Great Western Cotton Compy. Bristol | The Strines Printing Company Derbyshire | J. W. Applegate...... Bradford-on-Avon 
Paul, Sword, and Co. ........ Glasgow Wilde Brothers,.......e++++. Runcorn | William Morris........esee+. Manchester | C.T.Cuming ....... -. Cullompton 
T. and E. Bush.....+-.+++++- Bristol M. Newton and Sons ... Manchester J. and T. Furnival ....- Tunstall William Simpson ..... ++ liford 
Hunter and English.......... London Fryer, Benson, and Co. . Manchester James Gleadhill ... Oldham Merrall and Son ..... -» Keighley 
James Leeming and Co e+e Salford Cuffra and Co. .eseeeees Constantinople 






| 
B. and W. Glasgow.......... Dungannon John Pooley and Sons........ Manchester | 
| - Leek Carstairs and Co.. - Liverpool 


East Greenwich | Parr, Curtis, and Madeley.... Manchester Lovatt and Gould...... 
























































John Shaw and Soms ........ § 

Bombay Water Twist Compy. com 
Peyton and Peytom........+. Birmingham 
Chater Brothers .. 
Gibb and Son .... ° 
Spicer Brothers ........+++. London 
H. and C, Pontifex ... 
Danks, Walker, and Co 
George Chamot and Co. . + St. Petersburg 
Patent Resin Company ...... Kuncorn 

B. Brown ccccccccccccoccccs Tunbridge 







Wolverhampton 


| Kidderminster Cotton Spinning Company. 


Ed. Ripley and Co. ....- «+ee+ Bowling 
Garnock, Bibby, and Co...... Liverpool 
Kirkstall Forge Company .... Leeds 
Blaydon Chemical Company .. Blaydon 
Grosvenor, Chater, and Co.... Woburn 





The Guardian Office ...+++++ » Manchester 
Busbridge and Hodge ++. Kent 
Samuel Fox and Co........++ Deepcar 


Yrince of Wales Mining Company 
Heywood, N ven, gud Co. .... Constantinaple 
William Thompson and Co.... Normanton 
E. L. Betts, Esq. seccsssecees Kent 

Thorp and Statham........+. Manchester 
Manchester Carriagé Company Pendleton 

E. T, Bellhouse and Co....... Manchester 
William Adams, jun. ........ Tunstall 
Mac-Andrews and Forbes.... Frodsham 
Corportion Waterworks ...... Manchester 








| P. and R, Sanderson ........ Galashiels 


| George Bertram . 
| William Horsfall . 


North British Kubber C ompy. Edinburgh 
George LOWE. ..6+-eeeeeceeee Newark 
Laneaster Steel Company .... Gorton 
cove Edinburgh 
seeeeeee Manchester 





| Alliance Spinning Company -» Bombay 


Bewley, Moss, and Co......+. Dublin 

Cassell, Petter, and Galpin .. London 

T. Wrigley and Sons ........ Bury 

New River Water Company «+ London 
dshaw's Guide” Office ., Manchester 











Patent Concrete Stone Co. 
W. Somerville and Son . Edinburgh Richard Bestwick.....++ Manchester T. W. Rust,.....+- - Leicester | Tempest and Son Derby 
Ancoats Fiax Company . - Manchester Thomas Worthington ... Manchester Peaze, Hutchinson, aiid Co. .. Darlington | Thomas, Stephens, and Green Woburn 
Alfred Towgood, Esq......... Helpstone J. and T. Muliiner ..... Manchester Finzel and Co. ....--eeeseee Bristol ELbw Vale Iron Company.... Newport 
Nettlefold and Chamberlaine.. Birmingham Simpson and Th: mpson . - Collyhurst Sullivan, Sivewright, and Cc 0. St. Helen's | Manchester Railway steel and Plant Company 
The Gas Froducts Company .. Bow, London | James Cheetham ......- Chadderton J Dickinson and Co, ........ Watford | ‘Thomas Cross and Co........ Wigan 
Manchester & Irish Flax Co.. Banaghar William Eassie and sons, Gloucester Christr. Thomas and Brothers Bristol J.and &, Smith ............ Keighley 
Robertson and Stansby ...... Broughton The Ashbury Company ...... Openshaw W. Marshall and Sons........ Grimsby Hervey, Peak,and Hervey.... Salford 
G. B. Worthingt: n, neues Manchester The New Earth Mill Company Oldham E. C. Gooddy.....- Meliham | Netham Chemical Company .. Bristol 
C. R. Collins, Esq.. Hele Charlies Malpas Tunstall Brown and Evans......+++++- Cardiff | Wilham Tidiu.as .........2.. Nottingham 
Howe Brothers.... Blue Pits Edward Hall.. » Moorhouse and Harrison .... Huddersfield | Samuel Law...... . Lawrencetown 
W. Hounseil and Sons. Bridport William Sale.... Derby Furness Ry. Company ...... Barrow | William Higgins and Sons. salfoid 
Armitage and Sons ....++.+- Pendleton Jobn Towle and Co. Draycott Thomas Waller......++++s++. Marple Jonas Sharp and Son ........ Bingley 
The Bridgewater Trustees.... Worsley Rowland and Co..... Oldham | G. R. Levermee coccee coosee NEWark Watthman and Co. .......... Lancaster 
E. Boden and Co.....+++e+++. Manchester T. and R. Barnes......+++++. Manchester | Aberdeen, Gordon, and Co.. «. Edinburgh Scottish Vuivcanite Company.. Edinburgh 
Percival Vickers and Co. .... Manchester Foxhbill Bank Vrinting Compy. Accrington | D. Chalmers-and Co......,.+. Edinburgh | David Them and Co,........ Pendleton 
J. and A. Taylor ..cccceseses AYT George Higgins .....++++0-- Salford Fairweather and Williams.... Manchester | Haggie Biothers ........ Gateshead on-Tyne 
Farmer and Broughton --- Manchester Richard Birley and Company Manchester Anthony Shaw ..........s-+. Bursiem | Peter Joynson and Co........ Manchester 
Samuel Evans and Co. . Derby Be Ee TOR ccoveress «e+eee Heaton Norris | Patent Floor-cloth Company... Manchester | Bombay Cotton Spinning Co.. Bombay 
E.L. Ladd ....+- . Rotherhithe Exr. Vernon Koyle ..... « Manchester Charles Lampet Banbury | Sharp, Stewart, and Co....... Manchester 
BR. Evans and Co..... »». Haydock M. Holroyd and Sons ........ Dewsbury 8. Turnbull and Co.. Manchester Elkington, Mason, and Co.... Birmingham 
J. Ockleston and Son ........ Runcorn J.and J. Smith....... le .. Nottingham J. Brook and Brothers ...... Meltham 
Martyn Denis and Co. ...... Liverpool Sharp and Galloway ........ J. and W. Roberts .......... Burnley 
Wartiegten Wire Iron Compy. Warrington Evans, Adjard, and Co. ...... Cheltenham John Farrar ....+++« «++. Meltham A. B. Dadian, Esq. .. ++» Constantinople 
Liverpool Rubber Company .. Liverpool James McConnell and Co. .... Manchester Hamlyn Brothers... «++ Brickfastleigh | B. Meller and Sons.......... Stainland 
Windle and Barwick ........ Nottingham | Rossendale Printing Company Bacup H, Ashwell......++++e+eeee5 Longton West Ham Local Board + London 
J. Diekson and Co. .. . Dungannon 8. Bridgewood and Son ...... Longton | Lewis Williams and Son...... Manchester Pochin and Wooley .......+++ ™ h 

«sees Maidstone Naylor, Vickers, and Co...... Sheffield 





J. Jennisen cvcceccccccccces Belle Vue J. P. and E. Westhead and Co, Manchester William Piper ....... 


(K91) 
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W™. COULTHARD AND SONS, 


ENGINEERS, BLACKBURN, 
MAKERS OF PATENT BLAST ENGINES, ROLLING MILLS, BOILERS, 


PUMPS, BRIDGES, RAILWAY AND COLLIERY PLANT. 
FURNACE BUILDERS, AND GENERAL CONTRACTORS. 
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CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 





Stationary ENGINE. PortabLe Horst. * Sream CRANE. Contractor's Locomotive. Traction EnGInes. Sure’s Enorye. 
From | to 30-Horse Power. 1 to 30-Horse Power. 30 Cwt. to 20 Tons. 6 to 27-Horse Power. 6 to 27-Horse Power. Winding, Cooking, and Distilling. 
No Building Required. With or without Jib. For Wharf or Rail. For Steep Inclines and Quick Curves. Light and Heavy. Passed for Half Water. 


* THESE CRANES WERE SELECTED BY H. M. COMMISSIONERS TO RECEIVE AND SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION. 


From the Strength, Simplicity, and Ccmpactness of these Engines, they are extensively used for General Purposes, and also in situations where Steam Engines of the ordinary construction cannot be applied. 


ALEXANDER CHAPLIN AND CO., PATENTEES AND SOLE MANUFACTURERS, 
Cranstonhill Engine Works, GLASGOW. London Office, 11, Adam Street, Adelphi, LONDON, W.C. 


ENGINES OF EACH CLASS KEPT IN STOCK FOR SALE OR HIRE, AND ALL OUR MANUFACTURES GUARANTEED AS TO EFFICIENCY, MATERIAL, & WORKMANSHIP. 
Parties are Cautioned against Using or Purchasing Imitations cr Infringements of these Patent Manufactures. (1 1720 


HENRY HUGHES & CO., | COVERNORS sn hon a 


FALCON RAILWAY PLANT WORKS, 
LOUCHBOROUGH. | 


These Governors are now inex- 
tensive use, and we are permitted 
to refer to parties using them in 
all parts of the kingdom, includ 
ing many leading establishments. 

They perfectly regulate th 
speed of any engine under the 
most sudden changes of resis 
tance. 

Their sensibility is so great 
that they detect at once any 
irregularity in the motion of the 
crank. Their durability is well 
established by three years and 





upwards of constant use in a 

number of establishments. 
Circular sent on application 

andentire satisfaction guaranteed 

=>. in all cases, 

ORMEROD, CRIERSON, & CO., 
ST. GEORGE'S IRONWORKs, 

MANCHESTER. (i 571 


WILLIAM BUTLIN, 
ENGINEER AND BOILERMAKER, 
VULCAN WORKS, NORTHAMPTON. 





Basnness 





LOCOMOTIVE ENGINES, 


FOR MINERAL & CONTRACTORS’ RAILWAYS, OF THE BEST MATERIALS & WORKMANSHIP, 
ALWAYS IN PROGRESS. 


These Engines are designed to supply the chief requisites in Tank Locomotives, viz., reduction in the overhanging weight at 


the fire-box end, proper distribution of the weight upon the wheels, and keeping the centre of gravity lo w. These are accomplished 
by making the fire-box and its shell on an improved princ iple, which enables the driving axle to be placed frr‘ze: back without 
interfering with the eccentrics and valve gear, which are of the usual simple deseription. (1 1384) 





FLETCHER, JENNINGS & CO., 


LOWCA WORKS, WHITEHAVEN. 





ENGINES, STATIONARY “AND | | PORTABLE, 


BLAST ENGINES, 


Which are especially noted for their Stability and Durability. 


Furnaces (Iron-Cased) for Smelting Iron Ore, 
BOILERS, MARINE, CORNISH, PORTABLE, &c. &c. 


ALL KINDS OF 


MILL WORK AND ACRICULTURAL MACHINERY 
Manufactured by the above. 
For further Particulars, apply to the Works, (1 i957) 


ROBERTSON’S 
PATENT NOISELESS STEAM WINCHES 
AND CRANES. 











The Patent Frictional Gearing Company, 


Engineers an + Millwrights, EAST MILTON STREET, GLASGOW, 
Manufacturers of Robertson's Patent Frictional Wheels, Patent Fixed Cyin fer 


PATENT "MINERAL TAN K LOCOMOTIVE EN GIN ES" 
FOR MINES, COLLIERIES, IRONWORKS, BRANCH TRAFFIC, CONTRACTORS, &o. o— o— ty ey by om, oa, ~~ Ww -_ > and 

of Fix nd I ti and ir ngtnic 

[2 these Engines the Driving Axle is placed under the Fire-box (the Valve-gearing being | rans, ioutory Pumps, Holling Mill Nachivery, Patent Gtrelghtenting Machines 
worked from the leading axle), whereby the overhanging length, so objectionable in other fourewhecled Engines, ie greatly reduced, end th ewhole ren. | MF Round Bars and Tubes, wetoete working Machinery, Saws for Hot Iron; 


na Steam, Hand, and ower Cranes of descri pti Ful! nar 
6 very comp't'e and short, and well-balenced. The water is carried in tanks behicath the fot-plate, and under the Botler-barrel. Different sises are Hyd * Of every ption, 
= Sat cn hand ors prestean ' an ticulars ané prices on ——— €1 1200) 
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DRAWN STEEL CYLINDERS, 


Condensing Tubes, Telescopic Rifle Tubes, Gun Barrels, Pump & Piston Rods, Shafting. 


THE HYDRAULIC TUBE DRAWING AND STEEL ORDNANCE COMPANY, LIMITED, 


ARE PREPARED TO MANUFACTURE 


DRAWN STEEL TUBES FOR ALL PURPOSES REQUIRING STRENGTH & LIGHTNESS. 
No. 14, WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N. casey 


GEORCE RUSSELL AND 60.'S IMPROVED PATENT ENGINES, _ etiges 1 Bo 


ALPHA WORKS, 
MOTHERWELL JUNCTION, 


GLASGOW. 


OFFICE, 7, EXCHANGE PLACE, GLASGOW. | 





























| 

These Engines, Beilers, &c., are constructed 
of the best materials, carefully fitted, and well | | 
finished, extra strong, and guaranteed in all | ~ SQic-aussauscol 


respects. 
Prices, full particulars, and references, may be | STATIONARY ENGINE, | HOISTING ENGINE, 


























HOISTING ENGINE fixed to Vessel’s PORTABLE 





HOISTING ENGINE, with Pillar 





DOME BOILER, 
had on application. | from 2-Horse Power upwards; | for Quays, Vessels, Con- | and Jib, for Collieries, Quarries, Con-| Deck, for Loading and Discharging, with |TTM quae en Ken com ; m4 
0 c. te 

tractors, &c. | gear to Drive the Pumps, Hoist the Anchor,| Plain or Railway ro no ph iild- 


requires no building or fixing ; | ‘factors, Shipbuilders, &c. 
. -_—_——_- —-—-- Yheels. The boile g; rate 
HAND CRANES, STEAM AND HAND WINCHES, turned fiy-wheel, &e.; may | The above have Link Reversing Motion, and may be used also | Work the Sails, &c., and Fresh Water Dis. fe ay Bagh eee ~ A on sm 


BLOWING FANS, RIVETTING MACHINES, TOOLS, 
MACHINERY, &o. have pulleys on each side. for Pumping, Winding, Driving Machines, &c. ! tilling 2 Seo. ' the load. a 1332) 


BLAST ENGINES OR STEAM FANS. - 


























Since they were awarded the Prize Medal, Exhibition, 1862, London, they have been 
greatly improved (and re-patented). They give an effect hitherto unattained i in 
ol this class of Machines, and are now guaranteed to be fully equal in economy of 
_— 42>" steam to Fans driven by ordinary engines. 


The Steam Fan consists of an improved Silent Fan and a Steam Turbine on 
one spindle, and is complete in itself and ready for work. 








I.—No strapping or gearing. 

— = II.—Very little foundation, and will do without being bolted down. 
a aaate: TE III.—Very little space, and may be fixed close to their work. 
einai a IV.—Particularly suited for high pressures of blast. 

V.—They commence working with less than 1 lb. steam. 


VI.—They offer great advantages for working overtime, where it frequently 
happens a large engine has to run merely to drive a Fan. 


VII.—The Improved Footstep works immersed in a reservoir of oil. 


N.B.—A similar Machine is made.to be worked by water instead of steam, and 
is now extensively applied for Ventilation of Mines. 


TURBINES, FANS, CENTRIFUGAL PUMPS, COTTON GINS, SEED 
CLEANERS, MINE VENTILATORS, SHIP VENTILATORS, &. (14:5) 


THE Ni ORTH MOOR FOUNDRY COMPANY, OLDHAM. 











BY HER MAJ ESTY’S ROYAL ‘LETTERS PATENT. 








LONDON OFFICE: 
48, PALL MALL. 


DEAKIN AND JOHNSON'S 
PATENT 


PUNCHED STEEL. 


BRAND. 


WORKS: 
DEAKIN J ; JOHNSON'S 
PUNCHED STEEL GUN BARRELS. 








THE FOLLOWING MANUFACTURERS, 


WM. MILLWARD & SON, | EZRA MILLWARD & SON, | JOHN CLIVE & SON, 

COOPER & GOODMAN, | WM. DEAKIN & SON, | FAULKNER BROTHERS 

R. H. CLIVE, | JAMES TURNER, | BEEZELY BROTHERS, 
CONSTITUTING 


THE GUN BARREL ASSOCIATION OF BIRMINGHAM, 


Are now prepared to enter into Contracts with Governments to Manufacture 
ANY NUMBER OF PUNCHED STEEL BARRELS, UP TO FIFTEEN THOUSAND PER WEEK, 
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DRAWN STEEL CYLINDERS, 


Condensing Tubes, Telescopic Rifle Tubes, Gun Barrels, Pump & Piston Rods, Shafting. 


THE HYDRAULIC TUBE DRAWING AND STEEL ORDNANCE COMPANY, LIMITED, 


ARE PREPARED TO MANUFACTURE 
DRAWN STEEL TUBES FOR ALL PURPOSES REQUIRING STRENGTH & LIGHTNESS. 
No. 14, WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N. (as01) 


-W™ COULTHARD AND SONS, 


ENGINEERS, BLACKBURN, 
MAKERS OF PATENT BLAST ENGINES, ROLLING MILLS, BOILERS, 


PUMPS, BRIDGES, RAILWAY AND COLLIERY PLANT. 
FURL SUSSIES AND PAS SARS CONTRACTORS. 


SCHIELE’S ‘TURBINE WATER WHEELS. 


PRIZE MEDAL, EXHIBITION, LONDON, 1862. 


References to Thousands of Horse-Power, on any fall from 4ft. to 200ft. 


A LARGE NUMBER OF TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION. 
THE COMPANY WILL BE GLAD TO SEND MODELS FOR INSPECTION FREE OF CHARGE. 


PATENT KNIFE-ROLLER COTTON GINS, SEED CLEANERS, HUSKING MACHINES. 


Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Patent Couplings, &e. de. 


THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS. 
AGENTS FOR SCOTLAND, JOHN HAMILTON AND CO., 45, UNION STREET, GLASGOW. (G478) 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 
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PATENT APPOLD CENTRIFUGAL PUMPS, 


MADE IN ACCORDANCE WITH THE EXPERIMENTAL RESEARCHES OF THE LATE MR. APPOLD, 


AND PROVED BY 


NUMEROUS PUBLISHED EXPERIMENTS 


TO BE 


AND MORE CONVENIENTLY 


ARRANGED FOR ADJUSTMENT AND 


MORE ECONOMICAL IN REPAIRS 


WORKING, 








THAN ANY OTHER KIND. 


TWO-WHEEL PORTABLE PUMP, wits Pires Loapep-ve 
FOR TRAVEL“ING. 














FIXED PUMP, apartep ror Conrinep Spaces, sucn aS Correr Dams, Weuis, Surps’ Hoips, &c.—TuE 
Wepce Piece A anp Cap oF Peprstat Berna REMOVED, ALL THE WorKING ParTs MAY BE LiFTer OUT 
witHout DistuRBING THE Pires AND WITHOUT DrawinG THE SPINDLE ouT ENDways. 


PRICE LISTS AND ALL OTHER PARTICULARS 


MAY BE OBTAINED FROM 





FOUR-WHEEL PORTABLE PUMP, wirn Buttock-PoLe axp 


THE SOLE MAKERS, ; PIPES LOADED-UP FOR TRAVELLING. 


MESSRS. EASTON, AMOS, & SONS, GROVE IRONWORKS, SOUTHWARK, 
OR AT THEIR BRANCH ESTABLISHMENT, ERITH, KENT. 
At either place large numbers of Pumps of all Sizes with their Pipes and Foot Valves, are kept in Stock, and may be inspected. 


For Authentic Information on the Performance of Messrs. EASTON, AMOS, & rr. APPOLD PUMPS, see :— 


“Transaction of the Institution of Mechanical Engineers of Birmingham, 28th July, 1852. General A. Morin.—‘ Mécanique Pratique,” page 140, sec. 98, will be found tables of 
—‘ Experiments on a Pump erected at Whittlesea Mere, raising 100 tons of water per minute, | comparative experiments on several varieties of Centrifugal Pump, from which he draws the 
and developing 65 per cent. duty ; also comparative experiments 0a smaller pumps.’” followi ving conclusions :— 

“1°—Que la pompe & aubes courbes de M. Appold, quand elle est immergée das le réservoir 

“Annales du Conservatoire Impérial des Arts et Métiers, Etudes sur L’Exposition de | inférieur et marche i une vitesse convenable pour la hauteur d’ascension désirée, rend un effet 

Londres No, 2, $e anneé,” page 686. 1862-63, utile compris entre 0°65 et 0°70 du travail moteur dépensé, résultat’ supérieur & celui que I'ou 

pent | obtenir de la plupart des autres machines a élever l'eau. 

“Proceedings of the Institution of Civil Engineers of Ireland, 1863,” giving a detailed “2°.—Que la forme courbe des aubes et le tracé adopté par l’auteur sont beancoup ys 

account of the experiments made at Wexford on a Pump delivering 60 tons of water per minute, | favorables que l'usage des aubes planes, inclinées eu non gur le rayon, ainsi qui les p 
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THE BOWLING IRON COMPANY, 


BRADFORD, YORKSHIRE. 


BEST CRUCIBLE CAST STEEL TIRES, AXLES, CRANK AXLES, BOILER PLATES. 
ALSO COG-WHEELS AND OTHER CASTINGS. 


This Company is prepared to furnish the above-mentioned articles in Cast Steel of a very superior quality, made 


principally from their own well-known BOWLING IRON. 


ALSO BOWLING WROUGHT IRON SOLID WELDLESS TIRES, OF ANY SIZE AND TO ANY SECTION. 
(K509) 


WILLIAM SCOTT & COMPANY, 


ENGINEERS, MILLWRICHTS, AND FOUNDERS, 
PHG:NIX ENGINE WORKS, 17, PRINCE'S DOCK, 
BELFAST, 


MAKERS OF HIGH & LOW PRESSURE ENGINES & BOILERS 


OF EVERY DESCRIPTION, 


CENTRIFUGAL PUMPS AND PUMPING HYDRAULIC PRESSES AND PUMPS. 
ENGINES. STEAM WINCHES AND CRANES. 
SILENT FANS AND BLOWING ENGINES. WHARF CRANES AND DERRICKS. 


Also Every Description of Millwork. 
AGENTS—MESSRS. CUTHBERTSON AND COMPANY, 8, CORNHILL, LONDON, E.C.  (H1619) 


TOWLE, TEGGIN, AND CARTER, 
BRIDCEWATER IRONWORKS, SALFORD, MANCHESTER, 
S Makers of LATHES, PLANING, SHAPING, SLOTTING, DRILLING, SCREWING, PUNCH- 
ING, SHEARING, and SLOT-DRILLING MACHINES, and every description of Tools used 
by Engineers; also makers of COMBINED SLOTTING and PLANING MACHINES, adapted 
for squaring-up ship and bridge plates without removal from the machine. (Ks) 


































BOWDEN’S 
PATENT FORGE BELLOWS & PORTABLE FORGES. 


These Bellows have double P 
the power of the ordinary 
bellows, and are much 
cheaper. 

The materials of which 
they are constructed render 
them more durable, and 
less liable to accident, mak- 
ing repair seldom necessary. The 
small quantity of leather used in the 
construction being protected'from ex- 
ternal influences, these Bellows are 
well adapted for shipping purposes 
and hot climates, 

The same pair of Bellows can be 



















== The Patent Bellows are made in 
all sizes; the largest, when worked 
by steam power, will blow twelve 
hearths, and where space is a con- 
sideration they may be made in any 
form or size; and a single pair of bellows may be fitted to blow hearths on different floors. 


BOWDEN’S PATENT FORGE BELLOWS & PORTABLE FORGES 
Can be seemin operation at 158, HIGH STREET, SOUTHWARK, aad may be obtained of all Ironmongers. 


(Pitt) 


RICHARD GARRETT AND SONS, 
a LEISTON WORKS, 
SUFFOLK, 


LONDON OFFICE, 36, MOORGA TE 
STREET, E.C. 


THE OLDEST HOUSE IN THE TRADE 


FOR 


PORTABLE 
STEAM ENGINES. 


OBTAINED THE 


“FIRST” PRIZE EVER AWARDED FOR 
THEM UNDER TRIAL. 














TO CONTRACTORS AND USERS OF PORTABLE STEAM ENGINES, BOILERS, CHANES, &c. 


n Issuing the Sixtieth Edition of our Catalogue we beg to assure Purchasers that by 
careful attention to their requirements, the employment of a large and sufficient capital, the most extensive and modern 
plant of labour-saving machinery, combined with the peculiar local advantages of our situation, and the LIBERAL SYSTEM upon 
which we conduct all our Business, both Retail and Wholesale, we expect to maintain the high standing we have MORE THAN A 
cEenTURY held, for supplying the BEST MACHINERY on the BEST TERMS, 
RICHARD GARRETT AND SONS. 


LzIston Works, SUFFOLK. 


LIST PRICES GREATLY REDUCED. 





: Portable Steam Engines always ready for immediate delivery, from '3 to 25-Horse Power. Second-hand Portables 





= —! 


BRITISH RUBBER COMPAN/ 


CASTLE MILLS, EDINBURGH, (Liarrep 
PARMELEE’S PATENT INDIA RUBBER 
BELTING ne 


DELIVERY AND SUCTION HOSE, TUBING, PACKING 

VALVES, WASHERS, AND SHEET RUBBER, 
BUFFERS, BEARING SPRINGS, AND DRAW SPRING; 

FOR RAILWAYS. 

LONDON, WAREHOUSE : 
56, CANNON STREET WEST,E.C. <6 
PATENT HECKLING, SPINNING, LAYING, 
AND OTHER MACHINES, 


FOR THE MANUFACTURE OF 


ROPE, CORD, TWINE, FISHING LINES, 
SPUN YARN, &c. 
Also Patent Hemp and Flax Breakers and Scutchers. 
THOS. BARRACLOUGH & CO., Gaythorne, Manchester. (1 } 





LEATHER MACHINE BANDS, 
FIRE BUCKETS AND HOSE. 
WEBB AND SON, 
TANNERS, CURRIERS, LEATHER MERCHANTS, & 
STOWMARKET, SUFFOLK, 


Have been awarded Prize Medals at the International Exhibition, Lon‘): 
1862; Hamburg, 1863; Cologne, 1865; Stettin, 1865. Cemmended at thie 
Royal Agricultural Show, Plymouth, 1865. (1140 


TAVISTOCK IRONWORKS, 


AND 
STEEL ORDNANCE COMPANY 
(LIMITED,) 
(LATE GILL AND CO.,) 
ENGINEERS, MANUFACTURERS OF STEA3 
ENGINES, BOILERS, AND MACHINERY, 
OF ALL KINDS AND DIMENSIONS; 


CHAINS, SHOVELS, EDGE TOOLS, 


And every Description of 
CAST AND HAMMERED IRON 
For Mining, Manufacturing, Railway, or Agricultural Purposes 
MACHINERY SENT TO ALL PARTS OF THE WORL) 
FOREIGN MINING COMPANIES 


Supplied on Liberal Terms. (HI 


GEORGE BLUMER & SON, 


WEST SLIP, HARTLEPOOL, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


RAILWAY WAGONS, 
CONTRACTORS’ PLANT, 
COLLIERY TUBS, de. 


Works and Offices: -WEST SLIP, HARTLEPO¢ |, 


qty 


STEAM HAMMERS. 


B. & S. MASSEY, OPENSHAW CANAL IRONWORKS, 
MANCHESTER, 


Makers of PATENT DOUBLE and SINGLE-ACTING STEAM HAMM} &-~ 
of all sizes, from 4 cwt. to 20 tons, with arched or overhanging framing». 1.- 
latter being with or without guides, and with self-acting or hand motions 

The larger sizes have our IMPROVED FRAMING, which is specia' » 
adapted for BESSEMER STEEL FORGINGS, and other severe work. 

Hammers for IRON MANUFACTURERS. ENGINEERS, MACHINIS!s 
TOOL-MAKERS, SHIPBUILDERS, STEEL TILTERS, FILE FORGEKs, 
WAGON BUILDERS, COPPERSMITHS, WHEEL-MAKERS, &c., amovgs. 
whom great numbers are in use, and to whom reference is permitted. 


HAMMERS WORKED BY THE FOOT. 


The small sizes do not need any separate driver, being controlled entirely '»v 
the foot of the smith. 


PATENT STEAM “OLIVERS,” FOR BOLT MAKING, &-., 
WITH FIXED OR ADJUSTABLE FULCRUMS. 


These Hammers bine all the ad of the Foot Olivers, with i« 
utmost ease and economy in working. Hammers may at al! times be seen «. 
work, and a great variety in course of , on the p of ihe 
makers. [Illustrated and Descriptive Catalogues. 


PATENT BAR AND SCRAP-CUTTING MACHINES, &e. 
BAILEY ’STEST PUMP 
) Of és _— - 


—_ * 































Complete on cistern, ¢1'n- 
metal working parts, flexibie 
tube, union jvint, nipple tor 
beiler, and gauge to 2501b., 
£10 nett; Packed Ww 
case, ready for delivery, 


: RAILEY'S PATENT 
al) WATER GAUCE COCKS. 


REDUCED PRICES. 
jin...£1 6s. | gin...£1 10s, | fin...£1 16s. 
Fresh proof of the efficiency of this excellent 
Fitting :— 

“ We have used your Water Gauge Cocks fur 
three years, and have pleasure in saying they 
have always given us satisfaction.”— GASKELL 
DEACON and Co., Widnes, near Warrington 
July 27, 1866. > 


“ West Hartlepool Ironworks, July 26, )S6*. 
** Your Gauge Cocks are cheap, durable, amt 
not liable to become stopped. They answer our 
purpose better than any we have tried. 
; J. BOWES, Managing Director of PILE, SPENCE 
‘= and Co., Limited.” 


Engineers and Boilermakers will find libera' 
== terms to them. 

= Makers of every de ipt _of first-class 
4 Engine and Boiler ¥% tings. 
JOHN BAILEY & OO., 
: : ‘ . i 


i DRKS. 


\ 
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DRAWN STEEL CYLINDEBS, 


Condensing Tubes, Telescopic Rifle Tubes, Gun Barrels, Pump & Piston Rods, Shafting. 


THE HYDRAULIC TUBE DRAWING AND STEEL ORDNANCE COMPANY, LIMITED, 


ARE PREPARED TO MANUFACTURE 


DRAWN STEEL TUBES FOR ALL PURPOSES REQUIRING STRENGTH & LIGHTNESS, 


No, 14, WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N. Hao) 
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GIFFARD’S PATENT INJECTOR COMPLETELY SUPERSEDED 


THE NEW PATENT DONKEY STEAM PUMP. 








Sipg ELEVATION. 








[SPECIFICATION.] 

THIS Pump is constructed on an entirely novel and simple principle, there being only a crank-shaft 
and fly-wheel of small size, the slide-valve being worked inside the steam chest by means of a steel crank 
and friction roller, thus dispensing with eccentric, rod, and straps. All the working parts are made of steel, 
hardened and polished. The cylinder and Pump are in one casting, and bored throughout, the body of the 
Pump as well as the stuffing-box. The pump-ram is of the best gun-metal, being cast in one piece with 
the piston and piston rod, and fitted accurately to the bored body of the Pump, thus ensuring a nearly 
perfect vacuum in Pumping. The stuffing-box glands are also of gun-metal polished. The valves and 
boxes are of the best gun-metal, the valves being of the spherical description, the covers fitted with 
brass cages, and the joints faced metal to metal. The slide-valve is of hard bell-metal. The steam chest, 
with cylinder end, is in one piece, and may be removed without disturbing either steam or exhaust pipes. 
The whole Engine may be taken to pieces and put together under steam in fifteen minutes, without 
disturbing any pipes whatever. 























| | | | | 
} | Approx. H.P. | Approx. gallons | Price of Giffard’s Injector. | 
Size. Ram. | Stroke. | Price, 

| | boiler supplied. | thrown per aan Sn Beane. i tie 

| 1 1 

No. 4 | igin 3in. 15 230 £10 10s £15 £10 10s 

| 5 | iy a2 350 212 12s £19 £13 10s. 
6 1 4 30 500 £14 lds. £23 £16 10s. 
7 2 4 40 700 £17 277 £19 10s, 
8 2 53 55 900 £19 10s. £32 £32 10s. 
9 24 54 75 1150 | £22 10s. £36 £25 10s 

| 1 | 9h 6 90 430 | 35 100 £40 £28 10s. | 
ll | 2 110 1720 £28 1 £45 t 10s, 
iz | 2 8 120 | £31 10s. £50 £34 10s. 
N.B.—Sizes and capacities similar to Gifgfard’s Injector. Ai guaraniesd io work efficiently. 


TERMS: NETT CASH ON DELIVERY IN LONDON. 

Giffard’s Injector will not force water over 120 deg. Fah., while these Pumps possess the great 
advantage of being able to pump boiling water. Giffard’s Injector will not draw water over 6ft. deep, 
while these pumps draw water 15ft., and, by using one size larger than required for forcing the quantity, 
will draw 30ft. deep. These Pumps begin to work at 15 lb. per square inch ; to work at a lower pressure 
the next larger size must be used. Sizes up to No. 10 kept in stock. Larger sizes, and special Pumps for 
throwing water into tanks, or as fire engines, can be made in a few days on application to the undersigned 


BROWN, WILSON, & CO, 
80, CANNON S8T., E.C.; & VAUXHALL IRONWORKS, 8. 





Front ELEVATION. (K 468) 








MANUFACTURERS 


IN PARTICULAR OF 


HORIZONTAL 
HIGH 


PRESSURE, 


AND 


Messrs. R., J.. & E. COUPE, 





HIGH PRESSURE 
EXPANSIVE 


CONDENSING 


STEAM ENGINES, 


Bes to inform those requiring Steam Power in any of the above forms that they have on hand, completed and approaching completion, 
_ 4 large assortment of these Engines, as under, excepting that, inasmuch as any particular one may be required as a simple High-pressure Engine, the Condenser and 
Air-pump are not attached until the Engine is absolutely ordered. 


of 50 Horses’ Power, 
of 40 Horses’ Power, 
of 40 Horses’ Power, 
of 35 Horses’ Power, 
of 32 Horses’ Power, 
of 30 Horses’ Power, 
of 30 Horses’ Power, 
of 25 Horses’ Power, 
of 20 Horses’ Power, 


bo bo = i DO bo bo bo 


26 inches Bore of Cylinder, and 4 feet Stroke, 3 of 16 Horses’ Power, 14 inches Bore of Cylinder, and 3 feet Stroke. 
24 inches Bore of Cylinder, and 4 feet Stroke. 6 of 14 Horses’ Power, 12 inches Bore of Cylinder, ani 3 feet Stroke. 
24 inches Bore of Cylinder, and 3 feet Stroke. 2 of 14 Horses’ Power, 14 inches Bore of Cylinder, ani 2 feet Stroke. 
22 inches Bore of Cylinder, and 4 feet Stroke. 3 of 12 Horses’ Power, 12 inches Bore of Cylinder, and 2 feet Stroke. 
20 inches Bore of Cylinder, and 4 feet Stroke. 6 of 10 Horses’ Power, 10 inches Bore of Cylindcr, and 13 feet Stroke. 
20 inches Bore of Cylinder, and 33 feet Stroke. 1 of 8 Horses’ Power, 8 inches Bore of Cylinder, and 1} feet Stroke. 


20 inches Bore 
18 inches Bore 
16 inches Bore 


of Cylinder, 
of Cylinder, 
of Cylinder, 


and 3 feet Stroke. 
and 3 feet Stroke. 
and 3 feet Stroke. 


The whole of the above Engines are finished off bright ; they have wrough 





VERTICAL ENGINES. 


4 of 10 Horses’ Power, 10 inches Bore of Cylinder, 


¥ 


and 1$ feet Stroke. 
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S OWENS & CO. tare Ciinron & Ownns, 


WHITEFRIARS STREET, LONDON, EC., 


HYDRAULIG AND GENERAL ENGINEERS AND MANUFACTURERS OF PUMPS, 


HYDRAULIC AND SCREW PRESSES, OIL MILL MACHINERY, STEAM PUMPING ENGINES, TURBINES, WATER WHEELS, BORING TOOLS, 
PORTABLE STEAM ENGINES, AND GENERAL CONTRACTORS’ PLANT, 
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HYDRAULIC COTTON PRESS, 


AUSTRALIAN 


WOOL BALING PRESS. - Sey 
OLIVE O1L OR DRUGGIST’S PRESS, GEARED SCREW COTTON PACKING PRESS. 
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. : Hand Proving Pumy, for Testing 
COMPLETE STEAM OIL MILL, adapted for Extracting Rape, Linseed, Ground Nut, Olive, Castor, and other Oils. Boilers, &c. 
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ef ath L. A ra 4 fener , fe - : = Improved Double-action Pumy, with Steam 
ae oe Wulf | sh power Pillar Gear, suitable for Brew- 
: ge _ eries and Manufactories. 


* ing PUMPS fe ri i , with 
Treble-barrel FORCE PUMPS. with Steam Improved Doutie-acting rt ous Liquors, w' 


Power Gear, for Breweries. Distilleries, &c. 
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E, DOUBLE, AND TREBLE-BARREL .PUMPS FOR DEEP WELLS Steam Ram Dunkey PUMPING ENGINE, for 
a ' For Waterworks, Breweries, and Manufactories, for Hot, Cold, or Chemical Liquors,“ * , Filling Tanks, Feeding Boilers, &c. 
ee oe pla ces Dimas: potile innit tall inditbiéallabe of any’ description of Hydraulic’ Machinery, niay be had on’ 
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CHIELE’S TURBINE WATER WHEELS. 


PRIZE MEDAL, EXHIBITION, LONDON, 1862. 
References to Thousands of Horse-Power, on any fall from 4ft. to 200ft. 


A LARGE NUMBER OF TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION. 
THE COMPANY WILL BE GLAD TO SEND MODELS FOR INSPECTION FREE OF CHARGE. 


PATENT KNIFE-ROLLER COTTON GINS, SEED CLEANERS, HUSKING MACHINES. 


Schiele’s Turbines, Platt and Schiele’s in Schiele’s Blast 1 ad Schiele’s Governo 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schicle’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Patent Couplings, dc. &e. 


THE ABOVE aa ‘N ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS. 
GENTS FOR SCOTLAND, JOHN HAMILTON AND CO.,, 45, UNION STREET, GLASGOW. (G478) 


THE N ORTH MOOR FOUNDRY COMPANY, OLDHAM. 














JOHN MUSGRAVE AND SONS, 





GLOBE IRONWORKS, BOLTON, LANCASHIRE 


ESTABLISHED 1839. 





“3 ewt. HAMMER. 30 to 50 cwt. HAMMER, 7 to 25 ton HAMMER, 3 and 4 ton HAMMER. 6 to 20 ewt. Tauern. 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE.” 
Both Single and Double-Acting, from 3} cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE, CONDENSING, AND COMPOUND STEAM ENGINES, STEAM BOILERS GAS EXHAUSTERS, AND GAS 
APPARATUS, WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEE LS, TANKS, - &c. 


Mill Gearing for Cotton Spinning Mills, Flax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order, 
J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 


THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 3} to 20 cwr, ALWAYS IN STOCK. 
LONDON OFFICE, 15 CANNON STREET WEST, E£.C. 1208 


GALLOWAY’S~ 
PATENT CONICAL WATER TUBES FOR STEAM BOILERS. 


THE above Tubes are made with peng an amount of Taper as will allow the bottom 
flange to pass through the hole in the:upper side of the Boiler flue, which renders 
their introduction into ordinary fiued Boilers a simple operation, and with the 
following advantages :-- 

The power of the Boiler is considerably increased, and the Flues are MATERIALLY 
STRENGTHENED. 

The Circulation of the Water is much improved, and unequal expansion, with 
its attendant evils, prevented. 

Liability to PRIME is lessened. 




















| 








These Tubes have now been in use upwards of fourteen years, and above 30,000 
are in work in various parts of the country with the hest results. 
They can be fixed by any boilermaker, but can only be obtained from the Patentees, 


W. & J. GALLOWAY & SONS, 
ENGINEERS AND BOILERMAKERS, 
MANCHESTER. 


Forck and Furnace Borters, whether Vertical or Horizontal, are specially 
benefitted by the use of these Tubes, as, the heat being so intense, a thorough 
circulation of water is absolutely necessary to prevent Leakage and Priming. 








= == THE PATENT CONE TUBES (either in New Boilers, or to fix into existing 
Boiler, showing sovengement ones) have been supplied to the following and many other well-known Firms, from Section of Cornish Boiler, showing arliction” of 
emasion may be had as to their Superiority over the ordinary “Galloway Tube. me | 





Section of ** Gaiudoway 
of back flues, the furnaces being of the same construction whom, no doubt, in 





































































as in the common two-flued boiler. construction of Boilers: — i 
| J. Chapman ....s+eee-ee++++ Havana Wm. Patterson and Son ...... Nottingham | Buxton Lime Company ...... Buxton | John Shaw and Sons .....-... Stainland 
Titus Salt, Sons, and Co...... Saltaire Ry!ands and Sor Manchester and Wigan Gutta l’ercha Company .....- London } Laing, Son, and Co....+.. «eee Manchester | Bombay Water Twist Compy. Bombay 
W. Cubitt and Co. ....cccees London R. Neville ..s.e0- - Lianelly Peter Seville .....+++00+ «+e Oldham German, Petty, and Co. ...+.,. Preston Peyton and Peyton......+++. Birmingham 
H. Bessemer and Co. ....eee6 Shefficld Carbott and Co....-+- ++ Rotherhithe | Twigg and Crossfield + Liverpeol | Noble and Sugden ...+++ee+e Sowerby Bridge | Chater Ibrothers .....++++- «+ Lambeth 
The Whitworth Company .... Manchester | John Furiong and son. - Collyburst Samuel Gratrix Broth Manciester | Thomas Forsell and Co. ++ Leicester Gibb and Son ..cecccceseece Worsley 
George Haden and Son ...... Trowbridge Richard Howarth... Manchester Wm. Eccles and Sons. - Blackburn | Henry Bazley and C +» Manchester Spicer Brothers . London 
Henry Bessemer, Beq...ee++ London Learvyd Brothers... sees Huddersfield G. T. Bowers csscccececeees Tunsiall Chambers and Co. . ++ Whitetield H. and (. Pontifex .. - London 
Hopkins, Gilkes, and Co. .... Middlesbro’ W. Cardwell .....0.0seeceeee Dewsi.ury West Ham Gutta J ercha Co... London | J. Storey and Son ...++++++. Manchester Danks, Wa'ker, and Co. » Woiverhampton 
Hall and Voyd ....e-eceeeeee London J and E. Waters and Co. .... Manchester | William Sharp ......eeeeeeee Manchester William Whiteley ......+++. Isingiey George (hamot and Co. ...... St. Vetersburg 
Thames Plate Glass Company London McNaughton and Thom .....- Birkacre The Hanover Mill Company... Manchester Fich and Sons ..cccceseecess Audenshaw Patent Reein Company ....+- Runcorn 
Union Plate Glass Company.. St. Helen's Great Western Cotton Compy. Bristol The Strines Printing Company Derbyshire | J. W. Applegate...... . Bradford-on-Avon | B Brown ....cceececceccces Tonbridge 
Paul, Sword, and Co. ......0 Glasgow Wilde Brothers ,.....0+ee++ ++ Runcorn | Willtam Morris......sseeeeee Manchester Cc. T. Cuming «.... ++. Cullompton Kidderminster Cotton Spinning Company 
T. and E. Bush Bristol M. Newten and Sons .. - Manchester | J. and T. Furnival cecoseese » Tunsiall | William Simpson ... seee Ilford Ed. Ripley and Co. ....-+++++ Bowling 
Hunter and Engi London Fryer, Benson, and Co. . Manchester | James Gleadhill ...--seeeee Oldham Merrail and Son ..... sees Keighley Garnock, Bibby, and Co...... Liverpool 
B. and W. Glasgow....+...0+ Dungannon John Pooley and Sons.. +» Manchester | James Leeming and Co......- Saitord Cuffra and Co. .eeeeeees +++ Constantinople | Kirkstall Forge Company .... Leeds 
Patent Concrete Stone Co, ast Greenwich | l’arr, Curtis, and Madele «+ Manchester | Lovatt and Gould.........06. Leek Carstairs and Co......+.. ++ Liverpool Kilaydon Chemical Company... Blaydon 
W. Sowerville and Son . Edinburgh Richard Bestwick.....- ++ Manchester | T. W. Rust... .0.-eeecceeeeee Leicester | Tempest and SOn......e.-++ Derby Grosvenor, Chater, and Co,... Wobura 
Anevais Flax Company Manchester Thomas Worthington . » Manchester Pea-e, Hutchinson, and Co. .. Darlington | Thomas, Stephens, and Gre en Woburn The Guardian Offive ....++++ Menchester 
Alfred Towgood, ks).... . Helpstone J. and T. Mulliner .. «+» Manchester 5 Pane and Go. <cccesesecoses Bristol | ELbw Vale trou Company.... Newport Rusbr dve and Hodge..-..... Kent 
Nettlefold and Chan beriaine.. Birm ngham Simpson and Thompson ...... Colly hurst | Suluvan, Sivewri . St Helen's | Manchester Railway sicel aud Plant Company | Sawacl Fox and Co.......00. Deepcar 
The Gas | roducts Company .. Bow, London | James Cheetham ......++++6- Chadderton | J Dickinson and Co. Vi attord Thomas Cross and Co -. Wigan | Prince of Wales Mining Company 
Manchester & Irieh Flax Co.. Banaghar William Fa-sie and Sons...... Gloucester | Christr. Thomas and Brothers Bristol | Jd. and ’, Smith ... se Keizhley | Heywood, Niven, and Co .... Constantinople 
Re bertson and Stausby ..... « Broughton The Ashbury Company ...... Open: haw | W. Marshall and Sons......++ Grimsby } Hervey, Peak, and Hervey.... Salford | William Thompson and C . Normanion 
G. Kb. Worthingt n, bsq.....s Manchester The New Earth Mill Company Oldham B. ©. Gandy. cocccccces «ee Meliham | Netham Chemical Company .. Bristol | &. La. Metta, Hen.cccecce « Kent 
C. R. Collins, Esq......--<s06 Hele Charles Malpas......++++. .- Tunstall rown and Evans......-e00++ Cardftt | Wilhham Tid.as ...0e-.eeeee Nottingham Thorp avd S atham......s.0- Manchester 
Howe Brothers.....-+eee.es- Biue Fits Edward Hali......... sae | Moorhouse and Harrison .... Huddersfield Samuel Law ...ccccseecee-ee Lawrencetlown | Mauchester Carriage Company Pendle. n 
W. Hounre!l and Sons........ B-idport William Sale ....cccccccces «- Derby | Furness Ry. Company ....++ Barrow William Higgins and Sons .... Salford | ET. Bellhouse aul Co.....+- Man hesier 
Armitaze and Sons ....++++ ++ Pendleton Jobn Towle and Co..... Draycott | Thomas Waller.......-seeeee Marple Jonas Sharp and Son .....-.. hing ley | William Adams, jun. ....... Tunsiall 
The liridgewater Trustees.... Worsley Kowland and Co. ..... seeseee Oktham | GU, B.- Aaa crevescce- coe: e+ Newark Wauhiman and Co. .......... Lancaster Mac Andrews aun Forbes.... Frodsham 
E. Voden and Co.......eee00. Manchester T. and R. Barnes ......0eee0 Manchester Aberdeen, Gordon, aud Co.... Edimturgh Seottish Vuicanite Company.. Edinburgh Corporation Wa erworks...... Manche-ter 
Percival Vickers and Co. .... Manchester Foxhill Bank Printing psig Accrington UL. Chalmers and Go........++ hd nburgh David Them and Co, ........ Pendleton P. aod R. anderson .....++. Galash els 
J. and A. Taylor ...... ccocoe ASF . George Higzing .....cceeeee Salford | Fairweather and Williams.... Manchesier Haggie Brothers ..... Gateshead on-Tyne | North British Bubber Compy. Edinbaigh 
Farmer and Broughton . . Manchester Richard Birley and C Manchester | Anthony Shaw ......++eeeeee Burslem Peter Joynson and Co....... » Manchester George LOWE... ...0s5eseeeees : wark 
Sauiuel Evans and Co. Derby eae Heaton Norris Patent Floor-cloth Cou pany. Manchester Bombay Cotton Spinning Co.. Bombey Lancaster Steel Company .... Gorton 
E. L. Ladd Ro herhithe Exr Vernon Koyle ... Manchester | Charles Lampet ..ceeeseoeee Banbury Sharp, Stewart, and Co....... Manchester George Bertram .....000+56+ Edinourgh 
BD. BEN GG ievecceectces Haydock M. Ho'!royd and Sons . Dewsbury 1S. Turnbutl and C « Manchester Elkmgton, Mason, and Co.... Burmingham Willian Horstall . .......008 Manchester 
J. Ockle-ton and Son sseeeees Kenceora ° of ~» Marsh |G. D. Loghes 2... . Nottmgham J. Brook and Brothers ...... Meltham Ailiance S,inneng Company .. Bombay 
Martyn Denis aud Co. ....4. Liverpool sl i VY seccocee Sallurd Ainley taylor and Co. eee Gokar J. and W. Roberts . . Burnley Bewtey, Moss, and C+... ...666 Dub in 
Warrington Wire Lron Compy, Warrington Evans, Adlard, and Co. ..,... Cheltenham John Farrar .....eeeee+eeee+ Meliham A B. Dadian, Esq. . Comsiantinople Caseoll *Peiter. and Galpin .. London 
Liverpool Rubber Company ., Liverpool James McConnell and Co. eoee Manchester Hamlyn Wtrothers....<0.. eee a BR. Melier and Sons. sees Malvland Tr. ee on end 30 B veceseee Bary 
Windle and Barwick ........ Nottingham ssendale Prin t Bacup H. Asliwel os ! We: nn Local Board Oulu ’ 
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GIFFARD’S PATENT INJECTOR COMPLETELY SUPERSEDED 


THE NEW PATENT DONKEY STEAM PUMP 


[SPECIFICATION.} 

Tus Pump is constructed on an entirely novel and simple principle, there being only a crank-shaft 
and fly-wheel of small size, the slide-valve being worked inside the steam chest by means of a steel crank 
and friction roller, thus dispensing with eccentric, rod, and straps. All the working parts are made of steel, 
hardened and polished. The cylinder and Pump are in one casting, and bored throughout, the body of the 
Pump as well as the stuffing-box. The pump-ram is of the best gun-metal, being cast in one piece with 
the piston and piston rod, and fitted accurately to the bored body of the Pump, thus ensuring a nearly 
perfect vacuum in Pumping. The stuffing-box glands are also of gun-metal polished. The valves and 
boxes are of the best gun-metal, the valves being of the spherical description, the covers fitted with 
brass cages, and the joints faced metal to metal. The slide-valve is of hard bell-metal. The steam chest, 
with cylinder end, is in one piece, and may be removed without disturbing either steam or exhaust pipes. 
The whole Engine may be taken to pieces and put together under steam in fifteen minutes, without 
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disturbing any pipes whatever. 

















” | p = Approx. H.P. | Approx. gallons =" Price of Giffard’s Injector. 
Gize. Ram. | Stroke. boiler supplied. | thrown per hour. Price. In Brass. Ta tron, | 
| 
No. 4 Ijin, Bin, 15 230 £10 10s. £15 =| £10 10s. 
5 ly 3 22 | 350 £12 12s, £19 £13 10s. | 
6 1 4 | 30 | 500 £14 Ids. £23 £16 10s, 
| 3 4 | 40 700 £17 £27 | £19 10s, 
| 8 2 5} 55 | 900 £19 10s. £32 | £22 10s, 
| 9 2 54 75 | 1150 £22 10s. £36 £25 10s. 
10 at 6 90 | 1420 £25 10s. £40 £28 10s, 
ll 2 a 110 1720 £28 10s. £45 £31 10s, 
12 af 8 120 2000 £31 10s. £50 £34 10s, | 
N.B.—Sizes and capacities similar to Giffard’s Injector. All guaranteed to work efficiently, 


TERMS: NETT CASH ON DELIVERY IN LONDON. 

Giffard’s Injector will not force water over 120 deg. Fah., while these Pumps possess the great 
advantage of being able to pump boiling water. Giffard’s Injector will not draw water over 6ft. deep, 
while these pumps draw water 15ft., and, by using one size larger than required for forcing the quantity, 
will draw 30ft. deep. These Pumps begin to work at 15 lb. per square inch ; to work at a lower pressure 
the next larger size must be used. Sizes up to No. 10 kept in stock. Larger sizes, and special Pumps for 
throwing water into tanks, or as fire engines, can be made in a few days on application to the undersigned 


BROWN, WILSON, & CO., 
80, CANNON ST., E.C.; & VAUXHALL IRONWORKS, 8. 








| NEW IMPROVED 
COMBINED STEAM ENGINES AND BOILERS. 

















STATIONARY ENGINE. STEAM CRANE. 


hago Engines are complete, with Chimney-shaft, Base-plate, and Ash-pit; they require no building whatever, but may be started 
immediately on arrival ; and, having an independent framing, they are a great Improvement upon the usual engines of this class which are built upon the boilers. The 
Steam Cranes swing round and counterbalance the load; they are the Strongest, most powerful, and CHEAPEST Steam Cranes manufactured. 


PRICES OF ENCINES AND BOILERS COMPLETE, DELIVERED IN LEITH, CLASCOW, LIVERPOOL, HULL, OR LONDON. 


2-horse | 3-horse | 4-horse 5-horse 7-horse | 9-horse 11-horse STEA M To hoist 35 To hoist 50 To hoist 70 To hoist 6 
cewt. | cwt. cwt. tons. 


STATIONARY | power. | power. power, | power. power. power. power. 


ENGINES. —§ g65 | £85 £105 £125 £150 £180 £210 CRANES. e199 = e235 | £285 £880 


ALEXANDER SHANKS AND SON, 


Will be glad to furnish Prices and Illustrations of Hoisting Engines, suitable for Builders’ and Contractors’ purposes ; Engines for Pile-driving, Pumping, Winding, &c.; Donkey 
Engines for Discharging Vessels, Overhead Travelling Cranes, ke. &c. A. S. and Son would remind Intending Purchasers that their Engines, Cranes, “c., are all manufactured 
by the aid of the most improved machinery; and being Cast Malleable Ironfounders many of the parts are fitted with this strong and durable metal in place of ordinary cast wow. 


ALEXANDER SHANKS & SON, DENS IRONWORKS, ARBROATH, N.B. 
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WATER AND GAS PIPES, _ "-YMOUTH FounpRy & ENGINE WORKS 
AND EVERY DESCRIPTION OF CASTINGS. MILL BAY, PLY wo Ure, 
CLARIDGE, NORTH, & COMPANY, "2222.22, stationary sxanvzs, 


PHGNIX FOUNDRY, BILSTON. and Various ge Horizontal High-pressure Engines always in Stook. (K133 
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GIFFARD'S PATENT INJECTOR COMPLETELY SUPERSEDED 


THE NEW PATENT DONKEY STEAM PUMP. 


[SPECIFICATION. | 

THIS Pump is constructed on an entirely novel and simple principle, there being only a crank-shaft 
and fly-wheel of small size, the slide-valve being worked inside the steam chest by means of a steel crank 
and friction roller, thus dispensing with eccentric, rod, and straps. All the working parts are made of steel, 
hardened and polished. The cylinder and Pump are in one casting, and bored throughout, the body of the 
Pump as well as the stuffing-box. The pump-ram is of the best gun-metal, being cast in one piece with 
the piston and piston rod, and fitted accurately to the bored body of the Pump, thus ensuring a nearly 
perfect vacuum in Pumping. The stuffing-box glands are also of gun-metal polished. The valves and 
boxes are of the best gun-metal, the valves being of the spherical description, the covers fitted with 
brass cages, and the joints faced metal to metal. The slide-valve is of hard bell-metal. The steam chest, 
with cylinder end, is in one piece, and may be removed without disturbing either steam or exhaust pipes. 
The whole Engine may be taken to pieces and put together under steam in fifteen minutes, without 




















disturbing any pipes whatever. 
-_ . Approx. H.P. | Approx. gallons | > Price of Giffard’s Injector. 
wine. Ram. Stroke. | boiler supplied, | thrown per hour. Price. ln Brass. Sn Even. 
No. 4 Ijin. = Bin. | 15 | 230 £19 10s. £15 £10 10s. 
4 1; 3 | 22 | 350 £12 12s. £19 | £13 10s, 
6 1 4 30 | 500 |, £14 lis. £23 | £16 10s, 
7 2 4 40 700 | £17 £27 | £19 10s, 
8 2 54 55 900 £19 10s. £32 £22 10s, 
9 24 54 75 1150 £22 10s. £36 £25 10s. 
10 25 63 90 1420 £25 108, £40 £28 10s. 
i 2 63 110 1720 £28 10s. £45 £41 19s, 
12 2 8 120 2000 £31 10s. £50 £34 10s. 
N.B.—Sizes and capacities similar to Giffard’s Injector. All guaranteed to work efficiently. 


TERMS: NETT CASH ON DELIVERY IN LONDON. 


Giffard’s Injector will not force water over 120 deg. Fah., while these Pumps possess the great 
advantage of being able to pump boiling water. Giffard’s Injector will not draw water over 6ft. deep, 
while these pumps draw water 15ft., and, by using one size larger than required for forcing the quantity, 
will draw 30ft. deep. These Pumps begin to work at 15 Ib. per square inch ; to work at a lower pressure 
the next larger size must be used. Sizes up to No. 10 kept in stock. Larger sizes, and special Pumps for 
throwing water into tanks, or as fire engines, can be made in a few days on application to the undersigned 


BROWN, WILSON, & CO., 
tion Beavanow. 80, CANNON ST., E.C.; & VAUXHALL IRONWORKS, 8. 
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NEW IMPROVED COMBINED STEAM ENGINES AND BOILERS. 
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STATIONARY ENGINE. STEAM CRANE. 
hese Engines are complete, with Chimney-shaft, Base-plate, and Ash-pit; they require no building whatever, but may be started 


- immediately on arrival ; and, having an independent framing, they are a great Improvement upon the usual engines of this class which are built upon the boilers. The 
Steam Cranes swing round and counterbalance the load ; they are the Strongest, most powerful, and CHEAPEST Steam Cranes manufactured. 


PRICES OF ENCINES AND BOILERS COMPLETE, DELIVERED IN LEITH, CLASCOW, LIVERPOOL, HULL, OR LONDON. 








2-horse 


STATIONARY power. 
ENGINES. 


9-horse | 11-horse To hoist 35 | To hoist 50 To hoist 70 To hoist 6 


power. power. STE A M ewt. cwt. cwt. tons. 


3-horse | 4-horse | 5-horse | 7-horse 
power. | power. | power. | power, 








| 








| | | | | | | | 
£65 | £85 £105 | £125 | £150 | £180 e210 | CRANES. § giso | 2235 £285 | £380 





_ ALEXANDER SHANKS AND SON will be glad to furnish Prices and Illustrations of Hoisting Engines, suitable for Builders’ and Contractors’ purposes ; Engines for 
Pile-driving, Pumping, Winding, &c.; Donkey Engines for Discharging Vessels, Overhead Travelling Cranes, &c. &e. A. 8. and Son would remind Intending Purchasers that 
their Engines, Cranes, &c., are all manufactured by the aid of the most improved machinery; and being Cast Malleable Ironfounders many of the parts are fitted with this strong 
and durable metal in place of ordinary cast iron. 


ALEXANDER SHANKS & SON, DENS IRONWORKS, ARBROATH, N.B. 
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CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 


Nov. 16, 1866. 
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HOISTING ENGINE. CONTRACTORS’ LOCOMOTIVE. 


*PORTABLE STEAM ORANE. 
From | to 30-Horse Power. To Hoist from 10 owt. to 15 Tons. 1 to 30 Tons. 6 to 27-Horse Power. For Steep Inclines and 
No Building-in or Chimney Stalk. With or wihout Pillar and Jib. For Wharf or Railway. Sharp Curves. Gauge from 2ft. upwards. 


* THESE CRANES WERE SELECTED BY H.M. COMMISSIONERS TO RECEIVE & SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION. 
FULL PARTICULARS AND PRICES ON APPLICATION TO 


ALEXANDER CHAPLIN & CO., PATENTEES AND SOLE MANUFACTURERS, 
CRANSTON HILL ENGINE WORKS, GLASGOW, 


LONDON OFFICE, 11, ADAM STREET, ADELPHI, W.C.; LONDON DEPOT AND WHARF, LOWER FORE STREET, LAMBETH, 8. 
Engines of each Class KEPT in STOCK for SALE OR HIRE, and all our Manufactures GUARANTEED as to EFFICIENCY, MATERIALS, and WORKMANSHIP, 
Parties are Cautioned against Using er Purchasing Imitations or Infringements of these Patent Manufactures. (11722) 











Messrs. R., J.. & E. COUPE, 


WORSLEY MESNES IRONWORKS, WIGAN, 




















MANUFACTURERS HIGH PRESSURE 






IN PARTICULAR OF 


EXPANSIVE 









HORIZONTAL 
NON-CONDENSING, 










- PRESSURE, 





STEAM ENCINES, 


FATT == 
ee?” POL 


Bes to inform those requiring Steam Power in any of the above forms that they have on hand, completed and approaching completion, 


~ a large assortment of these Engines, as under, excepting that, inasmuch as any particular one may be required as a simple High-pressure Engine, the Condenser and 
Air-pump are not attached until the Engine is absolutely ordered. 































2 of 50 Horses’ Power, 26 inches Bore of Cylinder, and 4 feet Stroke. 3 of 16 Horses’ Power, 14 inches Bore of Cylinder, and 3 feet Stroke. 
2 of 40 Horses’ Power, 24 inches Bore of Cylinder, and 4 feet Stroke. 6 of 14 Horses’ Power, 12 inches Bore of Cylinder, ani 3 feet Stroke. 
2 of 40 Horses’ Power, 24 inches Bore of Cylinder, and 3 feet Stroke, 2 of 14 Horses’ Power, 14 inches Bore of Cylinder, ani 2 feet Stroke. 
2 of 35 Horses’ Power, 22 inches Bore of Cylinder, and 4 feet Stroke. 3 of 12 Horses’ Power, 12 inches Bore of Cylinder, and 2 feet Stroke. 
2 of 32 Horses’ Power, 20 inches Bore of Cylinder, and 4 feet Stroke. 6 of 10 Horses’ Power, 10 inches Bore of Cylindcr, and 1} feet Stroke. 
4 > 30 —— _— 20 inches Bore of Cylinder, and 3} feet Stroke. 1 of 8 Horses’ Power, 8 inches Bore of Cylinder, and 1} feet Stroke. 
1 of 30 Horses’ Power, 20 inches Bore of Cylinder, and 3 feet Stroke. | 
2 of 25 Horses’ Power, 18-inches Bore of Cylinder, and 3 feet Stroke. VERTICAL ENGINES. 
2 of 20 Horses’ Power, 16 inches Bore of Cylinder, and 3 feet Stroke. | 4 of 10 Horses’ Power, 10 inches Bore of Cylinder, and 1} feet Stroke. 
The whole of the above Engines are finished off bright ; they have wrought scrap iron cross-heads and crank-shafts. The Engines being manufactured by us in large 
quantities, we are enabled to offer them at prices much below those of other first-class houses doing miscellaneous work. (K467) 
FOR THE SATISFACTION OF THOSE NOT ALREADY ACQUAINTED WITH OUR FIRM, WE APPEND BELOW A FEW FROM A MANY TESTIMONIALS RECENTLY COLLECTED. 
Robery, Love-lane, Shadwell, London, A t 16th, 1866, Gilcrux Colliery Company, Limited, Maryport, August 28th, 1866. 
Gentlemen,—We feel much pleasure in informing you that the 20-horse Engine supplied to | Messrs. R., J., and E. Courz, Wigan. 
us by you in January, 1866, gives us every satisfaction. We shall be most happy to allow any of Gentlemen,--I have much pleasure in stating that the pair of Horizontal Winding Engines 
your intending purchasers in London to inspect this Engine.—Yours res: y, 22in. diameter of cylinders, and 4ft. stroke—you have just erected for us work to our entire satis- 
REED, Lovcu, and Co. faction. They possess ample power, and although we are drawing about 17 cwt. of coal each lift, 


To Messrs. R., J., and E. Coupz, Worsley Mesnes Ironworks, Wigan. and about fifty lifts per hour, from a depth of over 200 yards, they start with perfect ease. The 
workmanship appears to be very good, and ample strength where it is most required. We shall 
have much pleasure in recommending your Engines to any of our friends in this locality. You are 


Harlpole Colliery, near Carlow, Ireland, 3rd September, 1866. at liberty to make use of this letter if you think proper.—I am, yours truly, WILLIAM MILLER. 





Messrs. R., J., and E. Coup. 
Dear Sirs,—I have much pleasure in stating that the 14-Horse Horizontal Engine you supplied : % 1h 
me with January, 1865, is everything I could wish. I have it in a 45-yard sit, bar and sell Blackey Hurst Colliery, near St. Helen’s, 15th August, 1866. 
pone It has never mg out of order, and only consumes 8 cwt. of coal in twenty-four hours. weg eed ont ® bag of 24in. Cylinder Engines, 5ft. stroke, with Cornish valves, you made 
t i i it.— , _ ste x lg SFE Se . . ’ 
a ee ee ee Buns. B. Enos. and put up for me two years ago, have performed their duty in the most satisfactory manner, and 
have had nothing done to them in any way since. They <> seen any working day. . 
Sir Thomas’s Building Ironfoun Liverpool, A’ t 31st, 1866. Yours respect: ’ : SaML. STOCK. 
Messrs. R., J., and E. Coupe, Worsley Mesnes er da Wien’ . yieneaaiete 8. S. thinks the wording used in the enclosed is sufficiently comprehensive to include all the 
Gentlemen,—-I have very much pleasure in being able to say that the Horizontal Engine | ‘ualities of the Engines. If any parties desire to see the various parts, the Engines will be shown 
(14-H.P.) I purchased from you some twelve years ago has given great satisfaction, and works | With pleasure. 











quite up to my expectations. I have introduced several of my friends to you, who also speak well Chapel-street, Liverpool, August 15, 1866. 
of the Engines and Machinery they have purchased from you.—Yours truly, Messrs. R., J., and E. Coupe. Me ; . ‘ 
WILLIAM BENNETT, Jun. Gentlemen,—TIn answer to your inquiry we have much pleasure in saying the Engines you 
2 supplied us with, a 25-H.P. in 1860, and 40-H.P. in 1863, have given every satisfaction. 
Burslem, August 15, 1866. Yours faithfully, GARNOCK, Brssy and Co. 





Messrs. R., J., and E. Coupe. 











Gentlemen,—I have great pleasure in bearing testimony to the excellence of the ‘‘ Cornish Great Laxey Mining Company (Limited), Laxey, Isle of Man, September 4, 1866. 
Valve ” Condensing Engine—30in. bore of cylinder, and 5ft. stroke—placed here by you. We Messrs. R., J., and E. Cours. : : 5 7 
consider it perfect, both in efficiency and workmanship.—We are, Gentlemen, yours truly, Dear Sirs,—I have great pleasure in stating that the 40-H.P. Engine, 24in. cylinder and 4ft. 
Furlong Mill Co.—H. Cutvz. stroke, we purchased from you more than two years ago, for the use of these mines, has in every 
mini way given great satisfaction.—Yours truly, R. Rowe, Manager. 
uthport, 
Messrs. R., J., and E. Covpr, Worsley Mesnes Ironworks, Wigan, ae - Cinderford, Newnham, Staffordshire. 
Gentlemen,—I have great pleasure in bearing testimony to the efficiency of the 20-H.P. The pair of 26in, cylindered and 4ft. stroke Engines you ereoted for us in 1864 are working 
Condensing Steam Engine you put down ior me in and can with confidence | porfectly well and satisfactorily, 
recommend you to any party wanting one, trusting they may get as good so opine as you For Messrs, Tus Garat Wastaun Dazr Coat Company ee 
supplied to me,—I am, Gentlemen, yours ’ a Barey, (467) P Hy, DEROON, 
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DIRECT-ACTING BLAST ENG Ie earn arr ine WORKS 
BY CLARIDGE, NORTH, AND CO., MILL Day PLY NOUTE, 


MARINE AND STATIONARY ENGINES, 











BILSTON. Stem Belns, a Se a eee 
for Shipbuilders, 
See * ENGINEER’ ” for October 12th and 19th, __(K555) Various size Horizontal High-pressure Engines oa in Stock. (K133 


_ GIFFARD’S PATENT INJECTOR ‘COMPLETELY ‘SUPERSEDED 


THE NEW PATENT DONKEY STEAM PUMP. 











[SPECIFICATION.]} 

Tus Pump is constructed on an entirely novel and simple principle, there being only a crank-shaft 
and fly-wheel of small size, the slide-valve being worked inside the steam chest by means of a steel crank 
and friction roller, thus dispensing with eccentric, rod, and straps. All the working parts are made of steel, 
hardened and polished. The cylinder and Pump are in one casting, and bored throughout, the body of the 
Pump as well as the stuffing-box. The pump-ram is of the best gun-metal, being cast in one piece with 
the piston and piston rod, and fitted accurately to the bored body of the Pump, thus ensuring a nearly 
perfect vacuum in Pumping. The stuffing-box glands are also of gun-metal polished. The valves and 
boxes are of the best gun-metal, the valves being of the spherical description, the covers fitted with 
brass cages, and the joints faced metal to metal. The slide-valve is of hard bell-metal. The steam chest, 
with cylinder end, is in one piece, and may be removed without disturbing either steam or exhaust pipes. 
The whole Engine may be taken to pieces and put together under steam in fifteen minutes, without 
disturbing any pipes whatever. 











-” . Approx. H.P. Approx. gallons | Price of Giffard’s Injector. 

tae. Ram. | Stroke. | boiler supplied, Fone pe: hour. Price. ’ 

In Brass. In Iron. 

No. 4 din, = Bin, 15 230 £19 10s. £5 £10 10s. 

5 1% 3 22 350 £'2 223, £19 | £13 10s, 

6 1 4 30 500 £14 las. £23 £16 10s, 

1 2 4 40 | 700 £17 £27 |} £19 10s. 

8 x 5} 55 | 900 £19 10a. £32 £22 10s, 

9 24 CY ae | 75 1150 £22 10s. £36 £25 10s. 

10 ai of | 90 1420 £25 10s. £40 £28 10s. 

it 2 64 110 1720 £28 10s. £45 £31 10s, 

12, |. 2 .) 120 2000 £31 10s. £50 £34 10s, 
N.B.—Sites and capacities similar to Giffard’s Injector. AU guaranteed to work efficiently. 


TERMS: NETT CASH ON DELIVERY IN LONDON. 


Giffard’s Injector will not force water over 120 deg. Fah., while these Pumps possess the great 
advantage of being able to pump boiling water. Giffard’s Injector will not draw water over 6ft. deep, 
while these pumps draw water 15ft., and, by using one size larger than required for forcing the quantity, 
will draw 30ft. deep. These Pumps begin to work at 15 lb. per square inch ; to work at a lower pressure 
the next larger size must be used. Sizes up to No. 10 kept in stock. Larger sizes, and special Pumps for 
throwing water into tanks, or as fire engines, can be made in a few days on application to the undersigned 


wr BROWN, WILSON, & CO, i" 
Sipe ELevarTIon. 80, CANNON ST., E.C. ; & VAUXHALL | IRONWORKS, S. FRONT ELEVATION. (K468) 


‘NEW IMPROVED COMBINED STEAM ENGINES AND BOILERS. 


























STATIONARY ENGINE. STEAM CRANE. 


{hese Engines are complete, with Chimney-shaft, Base-plate, and Ash-pit; they require no building whatever, but may be started 
immediately on arrival ; and, having an independent framing, they are a great Improvement upon the usual engines of this class which are built upon the boilers. The 
Steam Cranes swing round and counterbalance the load ; they are the Strongest, most powerful, and CHEAPEST Steam “Cranes manufactured. 


PRICES OF ENCINES AND BOILERS COMPLETE, DELIVERED IN LEITH, CLAS@OW, LIVERPOOL, HULL, OR LONDON. 





3-horse | 4-horse | 5-horse | 7-horse | 9-horse  11-horse To hoist 35 | To hoist 50 | To hoist 70 To hoist 6 
power, power. | power. power. | power. power. STEAM cwt. ewt. cwt, | tons. 


2-horse 


STATIONARY _ power. 
ENGINES. | aes 




















-——-— | —- —-- ——— 


£85 | £105 | £125 | £150| £180 2210 | CRANES. gig0 | 2235 | 2285 | £380 








ALEXANDER SHANKS AND SON will be glad to furnish Prices and Illustrations of Hoisting Engines, suitable for Builders’ and Contractors’ purposes; Engines for 
Pile-driving, Pumping, Winding, &c.; Donkey Engines for Discharging Vessels, Overhead Travelling Cranes, &e. &e. A. 8. and Son would remind Intending Purchasers that 
their Engines, Cranes, &c., are all manufactured by the aid of the most improved machinery; and being Cast Malleable Ironfounders many of the parts are fitted with this strong 
and durable metal in place of ordinary cast iron. 


ALEXANDER SHANKS & SON, —_ mort genre ARBROATH, N.B. 
LONDON OFFI — 2 {DEN EL 2 Ee ms ¢ (Kens) 
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DRAWN STEEL CYLINDERS, 


Condensing Tubes, Telescopic Rifle Tubes, Gun Barrels, Pump & Piston Rods, Shafting. 


THE HYDRAULIC TUBE DRAWING AND STEEL ORDNANCE COMPANY, LIMITED, 


ARE PREPARED TO MANUFACTURE 


DRAWN STEEL TUBES FOR ALL PURPOSES REQUIRING STRENGTH & LIGHTNESS. 


No. 14, WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N. 


___ (891) 


a 





—=S 





w 


ENGINEERS, 


COULTHARD AND SONS, 


BLACKBURN, 


MAKERS OF PATENT BLAST ENGINES, ROLLING MILLS, BOILERS. 


PUMPS, BRIDGES, RAILWAY AND COLLIERY PLANT. 
FURNACE BUILDERS. : 


AND GRWERATL 


(1 566) 


CONTRACTORS. 














avelinas s Patent Agricultural Locomotive will NOT be exhibited at the Smithfield Club Show, owing 
to informal Entry, but will be represented at the Stand of Messrs. W. Crosskill and Sons. 


ROAD 
LOCOMOTIVES, 


AND 


STEAM 
ROAD 
ROLLERS. 


AGRICULTURAL 
LOCOMOTIVES, 


FOR STEAM PLOUGHING, 
THRESHING, AND 
GENERAL FARM WORK. 


Ag PORTABLE AND FIXED 
ENGINES, 


FOR PUMPING, SAWING, 
GRINDING, &c. 


AVELING’S PATENT TRAMWAY ENGINE. 


These Engines, embodying as they do the distinguishing features of AVELING AND Porter’s Road Locomotives, are of so simple a construction that they can be driven by any 


ordinary labourer. They h 


ave also all the advantages 0 
Dockyards of Chatham, Portsmouth, and Devonport ; East London Railway, and in various Mines, Quarries, Bric 


f 


Portable or Stationary Engines, for Pumping, oe and driving General Machinery. 
fields, &c., in this and other countries. 


They are in use at H.M. 


PRICES FROM £350. SPECIFICATION AND PARTICULARS ON APPLICATION TO THE MANUFACTURERS, 


AVELING AND PORTER, 


ROCHESTER, 


and 72, 


CANNON STREET. _LONDON, B.C. am 





JESSE TILDESLEY, 


MANUFACTURER OF 








RICHARD LLOYD 
MILL AND MACHINE IRONMONGER, 
135, STEEL-HOUSE LANE, BIRMINGHAM. 


WROUGHT IRON RAILWAY BRIDGES, | pp anGE WHEELS for SCREW-CUTTING LATHES, | 


STEAM BOILERS, GIRDERS, ROOFING, TANKS, 
PANS, GASHOLDERS, &c. &c., 


CRESCENT IRONWORKS, NEAR WILLENHALL, G 


STAFFORDSHIRE. (1 930) 


IMPROVED LIFTING JACKS. 


HALEY’S PATENT IMPROVED RATCHET 
LIFTING JACK, JACK, 





MANUFACTURED BY 


| 


W. & J. Cauoway, | 


PATENT 
RIVET WORKS, 
MANCHESTER. 


*,* The attention of 
parties who employ 


LIFTING JACKS 


is respectfully requested 

to the superiority of 

those annexed, over 
3 those hitherto in use. 


(8935) 





ROBERTSON’S 
PATENT WEDCE AND GROOVED 
FRICTIONAL GEARING. 


Spur; Bevel, and Mitre 


Wheels made to pi required diameter. 
joe to transmit any required amount o* 
power. Fly-wheels for Steam Enginer 
Grooved to transmit their power. Frie 
tional Wheels thus formed are advan 
tageously applicable to the heaviest as wel! 
as the lightest kinds of machine and mill- 
wright work, and especially so where the 
\ speeds are high, and where it is of im 
portance to avoid noise, backlash, or risk 
\ | breakage. These Wheels also form the best 
and least expensive connecting and discon- 
necting frictional clutching gear that car 
be had, by simply drawing their peripherie> 
in and out of contact. Wedge and Groove 
Disc Clutches suitable for all Millwright 
purposes ; Wire Blocks, &c. ; Wheel Clutche 
ing arrangements in a variety of forms; 
Reversing Motions; Machines for Straightening and Finishing Round Bars 
and Tubes; Frictional Geared Winding Engines; Steam Winches, Cranes, 
and Hoists of ali kinds; Rolling-mill Machinery ; Saws for Cutting Hot Iron ; 
Steam Engines, Mill-gearing, pr &e. 
Illustrated , giving price lists and particulars, free by post. 
The PATENT FRICTIONAL GEARING COMPANY, Engineers and Sole 
Manufacturers, East Milton-street, Glasgow. (1740 


| 





unequalled for accuracy of form, and cast from the mos tcomplete sets ai 
Machine-cut Metal Patterns in the kingdom. 


RADUATED STEEL STRAIGHT-EDGES, the most | 
perfect Tools in the market, and one-fourth the usual price. 
\ENGINEERS’ and MACHINISTS’ TOOLS and Shop | 


Requisites of every description, 
Price Lists on Application. (H1173) 


DEATH AND ELLWOOD, 
ALBERT WORKS, LEICESTER. 





MAKERS OF . FIXED AN D PORTABLE ENGINES, 
CORN MILLS, SAW FRAMES, AND BENCHES, | 


LARGE SURFACE TURNING AND BORING LATHES, 
Serew-Cutting and _ Lathes, Drilling, Planing, i Shaping io! | 
ned all kinds of Engineers’ Tool 
TO ARCHITECTS, ENGINEERS, 
BUILDERS, Xe. 
THE 


NEWEST DESIGNS FOR 


LAMP POSTS, 


DWARF GAS PILLARS, 
BRACKETS, LAMPS, GATES, 
RAILINGS, BALCONY PANELS, 
STABLE FITTINGS, 
COLUMNS, &e. &C. | 


Will, upon receipt of particulars, be for- 
warded free on application to— 


TURNER & ALLEN, 
IRONFOUNDERS, ENGINEERS, &c., 


201, UPPER THAMES ST., "ne C. 
703) 








. PERIN’S PATENT 
| FRENCH BAND SAW BLADES. 


SAMUEL WORSSAM AND CO., 


Having Purchased of M. PERIN, of Paris, the sole stan to 
4, import and sell his Band Saw Blades throughout the United 
@ Kingdom, beg to announce that they are now in a position to 
supply these saws from oe in. to sin, in width, and up to 50ft, 
in length. 

‘The vast ‘superiority of PERIN’S BAND SAWS over any otherr, 
in point of finish, toughness, durability, and evenness of temper, 
is now everywhere admitted. 

8. W. and Co. keep @ large stock of all sizes, up to 2in. wide 
from which they can supply orders to any part of the United 

© Kingdom, within twenty-four hours’ notice, 


For Price Lists, apply to 
SAMUEL WORSSAM AND CO., 
SAW MILL ENGINEERS, 
304, _ 8 Road, Chelsea, S. 
J. T. B. PORTER AND CO., 
GAS ENGINEERS AND CONTRACTORS, 
GOWTS BRIDGE WORKS, LINCOLN, 
Axp 7, JOHN STREET, ADELPHI, LONDON, W.C. 


Gas Sein for Country 


Farm pee, and all isolated building:. 
(8934) 


Pre, Portable, 
Manufactories, 


ansions, 
Improved Gasworks for Towns, Villages, 
References, Testimonials and all information on application. 
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GIFFARD’S PATENT INJECTOR COMPLETELY SUPERSEDED 


THE NEW PATENT DONKEY STEAM PUMP. 


[SPECIFICATION.] 

Tuis Pump is constructed on an entirely novel and simple principle, there being only a crank-shaft 
and fiy-wheel of small size, the slide-valve being worked inside the steam chest by means of a steel crank 
and friction roller, thus dispensing with tric, rod, and straps. All the working parts are made of steel, 
hardened and polished. The cylinder and Pump are in one casting, and bored throughout, the body of the 
Pump as well as the stuffing-box. The pump-ram is of the best gun-metal, being cast in one piece with 
the piston and piston red, and fitted accurately to the bored body of the Pump, thus ensuring a nearly 
perfect vacuum in Pumping. ‘The stuffing-box glands are also of gun-metal polished. The valves and 
boxes are of the best gun-metal, the valves being of the spherical description, the covers fitted with 
brass cages, and the joints faced metal to metal. The slide-valve is of hard bell-metal. The steam chest, 
with cylinder end, is in one piece, and may be removed without disturbing either steam or exhaust pipes. 
The whole Engine may be taken to pieces and put together under steam in fifteen minutes, without 


disturbing any pipes whatever. 
































| Approx. H.P. | Approx. gallons Price of Giffard’s Injector. 

Bize. Ram. | Stroke. | boiler supplied. | thrown pe: hour.| Price. In Bras. | In ne 
No. 4 a 3in. | 15 230 & Cs. £15 | £10 10s. | 
| 5 1 3 | 22 | 350 | £°2 12s, £19 £13 10s. | 

» 1 4 30 | 500 | £14 las. £23 £16 10s. 

7 2 4 40 700 £17 £27 £19 10s. 

8 2 Ye 55 | 900 £19 10s. £32 £22 10s. 

9 2 ye 75 | 1150 | £22 10s, £36 £25 10s. 

0 | 2 6 | 90 1428 £25 108. £40 £28 10s 

il 2 6e 110 1720 £28 10s, £45 £31 10s, 
2 2 8 120 2000 £31 10s, £50 | £34 10s, | 

N.B.—Sites and capacities similar te Giffard’s Injector. AU guaranteed to work efficiently. 


TERMS: NETT CASH ON DELIVERY IN LONDON. 


Giffard’s Injector will not force water over 120 deg. Fah., while these Pumps possess the great 
advantage of being able to pump boiling water. Giffard’s Injector will not draw water over 6ft. deep, 
while these pumps draw water 15ft., and, by using one size larger than required for forcing the quantity, 
will draw 30ft. deep. These Pumps begin to work at 15 lb, per square inch ; to work at a lower pressure 
the next larger size must be used. Sizes up to No. 10 kept in stock. Larger sizes, and special Pumps for 
throwing water into tanks, or as fire engines, can be made in a few days on application to the undersigned 


BROWN, WILSON, & CO., os ) 
80, CANNON ST., E.C.; & VAUXHALL IRONWORKS, 8. a 





Sime ELevation. 


es ; = 











PATENT APPOLD CENTRIFUGAL PUMPS, 


MADE IN ACCORDANCE WITH THE EXPERIMENTAL RESEARCHES OF THE LATE MR, APPOLD, 


AND PROVED BY 


NUMEROUS PUBLISHED EXPERIMENTS 
TO BE 
MORE ECONOMICAL IN 
WORKING, 


AND MORE CONVENIENTLY 






) ARRANGED FOR ADJUSTMENT AND 


3 REPAIRS 











TWO-WHEEL PORTABLE PUMP, wrra Pires Loapgp-vr OTHER 
For TRAVELLING. 


iS 
Fk i 





Ce " 
“ ao "EPL SOT 


F IXED PUMP, apaPreD For ConFixep Spaces, such a8 Correr Dams, WELLS, Suirs’ Hops, &c.—THe 
Wence Piece A anp Cap or PEDESTAL BEING REMOVED, ALL THE WORKING Parts MAY BE Lifter Ovr 
WiTHouT DiIsTURBING THE Pires AND WITHOUT DRrawine THE SPINDLE ovT ENDWAYs. 


PRICE LISTS AND ALL OTHER PARTICULARS 


MAY BE OBTAINED FROM 





FOUR-WHEEL PORTABLE PUMP, wir Buttock-PoLz anxp 


THE SOLE MAKERS ’ Pires LOADED-UP FOR TRAVELLING. 


MESSRS. EASTON, AMOS, & SONS, GROVE IRONWORKS, SOUTHWARK, 
OR AT THEIR BRANCH ESTABLISHMENT, ERITH, KENT. 
At either place large numbers of Pumps of all Sizes with their Pipes and Foot Valves, are kept in Stock, and may be inspected. 


For Authentic Information on the Performance of Messrs. EAS TON, AMOS, & SONS’ APPOLD PUMPS, see :— 


. “Transaction of the Institution of Mechanical Engineers of Birmingham, 28th July, 1852. General A. Morin.—“ Mécanique Pratique,” page 140, sec. 98, will be found tables of 
—‘ Experiments ons Pump erected at Whittlesea Mere, raising 100 tons of water per minute, | comparative experiments on several varieties of Centrifugal Pump, from which he draws the 
and developing 65 per cent. duty ; also comparative experiments oa smaller pumps.’” following conclusions :— 


ies “ 7 ; “ 1°—Que la pompe & aubes courbes de M. Appold, quand elle est immergée das le réservoir 
nnales du Conservatoire Impérial des Arts et Métiers, Etudes sur L’Exposition de | inférieur et marche & une vitesse convenable pour la hauteur d’ascension désirée, rend un effet 


Londres No, 2, 8e anneé,” page 686, 1862-63. utile compris entre 0°65 et 0°70 du travail moteur dépensé, résultat supérieur & celui que ]’ou 
a : et oe “ pent obtenir de la plupart des autres machines & élever |'eau. 
Proceedings of the Institution of Civil Engineers of Ireland, 1863,” giving a detailed “2°.—Que la forme courbe des aubes et le tracé adopté par l’auteur sont beaucoup plus 





account of the experiments made at Wexford on a Pump delivering 60 tons of water per minute, | favorables que l'usage des aubes planes, inclinées ou non sur le ra: i qui | 
we ge yon, ainsi qui les principes 
and vielding 57 ver cent, duty. eforiquas Ravaient d’ailleurs le talre présumer.” (11258 
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Messrs. R., J., & E. COUPE, 
WORSLEY MESNES IRONWORKS, WIGAN, 
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MANUFACTURERS HIGH PRESSURE 


IN PARTICULAR OF 


HORIZONTAL 


EXPANSIVE 


i aes Fi Baran eee See 9) NON-CONDENSING, 


PRESSURE, CONDENSING. 


STEAM ENCINES, 


Bes to inform those requiring Steam Power in any of the above forms that they have on hand, completed and approaching completion, 
a large assortment of these Engines, as under, excepting that, inasmuch as any particular one may be required as a simple High-pressure Engine, the Condenser and 
Air-pump are not attached until the Engine is absolutely ordered. 





2 of 50 Horses’ Power, 26 inches Bore of Cylinder, and 4 feet Stroke. 3 of 16 Horses’ Power, 14 inches Bore of Cylinder, and 3 feet Stroke. 

2 of 40 Horses’ Power, 24 inches Bore of Cylinder, and 4 feet Stroke. | 6 of 14 Horses’ Power, 12 inches Bore of Cylinder, ani 3 feet Stroke. 

2 of 40 Horses’ Power, 24 inches Bore of Cylinder, and 3 feet Stroke. 2 of 14 Horses’ Power, 14 inches Bore of Cylinder, ani 2 feet Stroke. 

2 of 35 Horses’ Power, 22 inches Bore of Cylinder, and 4 feet Stroke. 3 of 12 Horses’ Power, 12 inches Bore of Cylinder, and 2 feet Stroke. 

2 of 32 Horses’ Power, 20 inches’ Bore of Cylinder, and 4 feet Stroke. 6 of 10 Horses’ Power, 10 inches Bore of Cylinder, and 14 feet Stroke. 

4 of 30 Horses’ as 20 inches Bore of Cylinder, and 3} feet Stroke. 1 of 8 Horses’ Power, 8 inches Bore of Cylinder, and 1} feet Stroke. 

1 of 30 Horses’ Power, 20 inches Bore of Cylinder, and 3 feet Stroke. 

2 of 25 Horses’ Power, 18 inches Bore of Cylinder, and 3 feet Stroke. VERTICAL ENGINES. 

2 of 20 Horses’ Power, 16 inches Bore of Cylinder, and 3 feet Stroke. 4 of 10 Horses’ Power, 10 inches Bore of Cylinder, and 1} feet Stroke. 

The whole of the above Engines are finished off bright ; they have wrought scrap iron cross-heads and crank-shafts. The Engines being manufactured by us in large 
uantities, we are enabled to offer them at prices much below those of other first-clazs houses doing miscellaneous work. (Kier) 











NEW IMPROVED COMBINED STEAM ENGINES AND BOILERS. 














“ene 





STATIONARY ENGINE. STEAM CRANE. 
r Kaye Engines are complete, with Chimney-shaft, Base-plate, and Ash-pit; they require no building whatever, but may be started 


immediately on arrival ; and, having an independent framing, they are a great Improvement upon the usual engines of this class which are built upon the boilers. The 
Steam\ Cranes swing round and counterbalance the load; they are the Strongest, most powerful, and CHEAPEST Steam Cranes manufactured. 


PRICES OF ENCINES AND BOILERS COMPLETE, DELIVERED IN LEITH, CLASCOW, LIVERPOOL, HULL, OR LONDON. 























| 2-ho 3-horse 4-horse | 5-horse | 7-hors 9-horse | 1l-horse | To hoist 35 | To hoist 50 | Tohoist70 | To hoist 6 
ST ATION. ARY enum power, power. power, | ante, inte. | power. } STE A M ~ ro ewt. tons. 
j | | \ 
ENGINES. —§ g65 | £85 | £105 | £125 | £150 | £180 | £210 CRANES. 190 | £235 | £285 | £380 
| | | 





ALEXANDER SHANKS AND SON will be glad to furnish Prices and Illustrations of Hoisting Engines, suitable for Builders’ and Contractors’ ae! age ; — a 
i urchasers 


Pile-driving, Pumping, Winding, &c.; Donkey Engines for Discharging Vessels, Overhead Travelling Cranes, &c. &c. A. 8S. and Son would remind se " ; 
their Engines, Cranes, &c., are all manufactured by the aid of the most improved machinery; and being Cast Malleable Ironfounders many of the parts are fitted with this strong 
and durable metal in place of ordinary cast iron. 


ALEXANDER SHANKS & SON, DENS IRONWORKS, ARBROATH, N.B. 
LONDON OFFICE-—27, LEADENHALL STREET, E.C. 


(K628) 








Dec. 7 , 155%. 


s — —_ _— — — = —— — -~——— 


W. BLACKETT 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


MANUFACTURER OF 


ENCINEERS',, MILLWRICHTS, IRON SHIPBUILDERS’, AND BOILERMAKERS’ TOOLS, 


FROM NEW AND IMPROVED PATTERNS. 


THE ENGINEER ix 














The Machines now on Hand and for Sale consist of 


1d 1Sin. centrez, with 
r ’ h 


















Self-acting Screw-cutting and Turning Lathes, 6:,7, 8, 10, 11, 144, 
beds 6, 8, 10, 12, 13, 14, 16, 18, and 21f. long. Twenty Drilling and Be ry chir of 
various sizes; powerful Slotting Machines, 12in. stroke; Punching aud shearing Machines 
for 4, 2, 4, 2, 2, i, and lin. plate ; double-ended ditto, for 7 and lin. plate ; Shaping Machiue 
10in. stroke ; ditto, with two tables, 10in. stroke; ditto, with two working heads and two tables, 
with bed 9ft. long, stroke, 16in.; Planing Machine, 6ft. x 2ft. Yin.; ditto, 4ft. x ° 
ditto, 24in. X I4in.; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and < 
tools, Apply as above. 


1 


MERCHANTS AND SHIPPERS 


Will find every facility for supplying their orders without delay, as a large a 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. AlN goods warranted to be 
of sound matcrial and good workmaaship. 


For price and further particalars apply as 2vove. 120) 








X 
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Vi alleable Tron testis of + Superior Quality 


are Manufactured by the Original Patentees, EDWARD LUCAS and 
ON, Dronfield Foundry, near Sheffield. 
All orders sent to the Works will have prompt attention. (HIL9 


THE METROPOLITAN 
RAILWAY CARRIAGE & WAGON COMPANY 


(LIMITED). 
SALTLEY WORKS, BIRMINGHAM. 


Successors to Messrs. JOSEPH WRIGHT and SONS, 
MANUFACTURERS OF 


RAILWAY CARRIAGES, WAGONS, 
And Railway Ironwork, 


OF EVERY DESCRIPTION. 
RAILWAY CARRIAGES and WAGONS built for CASH, or 
«pon DEFERRED PAYMENTS. 
A large number of COAL, IRONSTONE, BALLAST, and 
other WAGONS to be LET on HIRE. 


Manufactory and Chief Offices—SALTLEY WORKS, BIRMINGHAM, 
London Offices—No. +B ADAM STREET, ADELPHI, Wc. a) 


J. SHIPMAN & CO., 
MANUFACTURERS OF CAST STEEL & CAST STEEL WIRE. 
FIRST QUALITY STEEL, 


‘or all Engineering, Constructive, and Mechanical purposes, also for Tools, 
Saws, Files, Taps, Dies, &c. 
MILD CAST STEEL OF HIGH TENACITY, 
With Welding Properties equal to Iron. 
BEST CAST STEEL WIRE, 
For Fish-hooks, Needles, Hackle-pins, Umbrellas, Crinoline, &e. 
MILD CAST STEEL WIRE, 
Suitable for Telegraph Wire, Flexible Ropes, Reed and Card Wire. 
SC LALITY in Steel Rope Wire for Steam Ploughs, Telegraph Wire, Signal 
Cords, Flat and Round Pit Ropes, combining the highest degree of | 
Toughness and Durability. 


&TTERGLIFFE AND BURTON WEIR STEEL WORKS AND | 
WIRE MILLS, SHEFFIELD. 


DEPOTS AND AGENCIES, 
Pete: 25, Faubourg du Temple. Berlin: 43, Tauben Strausse. (K365) 


LLOYD AND LLOYD, 


ALBION TUBE WORKS, BIRMINGHAM, 





». 66, Queen-street, London, E.C.; and No. 56, Rue du Chateau-d’Eau, Paris, | 


MANUFACTURERS OF 


PATENT LAP-W ELDED IRON TUBES, 
IMPROVED HOMOCENEOUS METAL TUBES 


FOR LOCOMOTIVE, MARINE, & STATIONARY BOILERS. 
WROUGHT IRON TUBES AND FITTINGS, 


FOR GAS, STEAM, WATER, &c. 


SOLID & BRAZED COPPER & BRASS TUBES & TUBING. | 


Solid Bottom Gun Metal Gland Cocks, Water Gauges, Whistles, &c. 


Stocks, Taps and Dies for Screwing, and Gas-fitters’ Tools of all kinds 
(F196) 





REDUCED PRICES OF 


BRYAN DONKIN & CO.’S 
IMPROVED CAS VALVES 


WITH WROUGHT IRON PINIONS. 
From 2in. to 18in., price 9s. 6d. to 12s. per 
inch diameter. 

List of prices, with full dimensions of all 
sizes up to 36in., to be had on application. 

These valves are all proved o2 both sides 
to 301lb. on the square inch before leaving 
the works, and are always kept in stock. 

Valves made with outade racks to order. 
‘ Also Screw Water Valves, with gun metal 
laces, 


BRYAN DONKIN & CO., 
ENGINEERS, 
NEAR GRANGE ROAD, BERMONDSEY. (7245) 


MORIARTY’S PATENT SPARK ARRESTERS, 


AS SUPPLIED 
TO THE 
LONDON AND BRIGH- 















TON, 
LONDON, CHATHAM, { 

DOVER, 
GREAT INDIAN, 
AND PENINSULAR 
RAILWAYs. 


EXTEACT FROM THE “TIMES” AND “ENGINEER” NEWSPAPERS, 
FEBRUARY, 1865. 


*SPARKS FROM LOCOMOTIVE ENGINES.—Since the trial of Fielder v. the 
‘London and Brighton aw Company, decided in the Court of Exchequer 
on Tuesday, for ion in for loss sustained through the 
destruction ot Trees in a Plantation, caused by Sparks from the Engines used 
on the Defendants’ line of railway, the Company have adopted a patent by 
Mr. C. MORIARTY. of Greenwich, by which fires from this cause will be pre- 
vented. An official test of the patent was made a short time since by Mr. 
“RAVEN, Superintendent of the Locomotive and Carriage Department of the 
London and Brighton Railway Company, in conjunction with Mr. GEORGE 
BERKLEY, of the Great Indian Peninsular Railway Company ; and the expe- 
riment was so satisfactory that all the Locomotives of the former Company are 
now fitted with the Apparatus, which is being supplied for the engines of the 





atter Company. 





PATENT 


STEEL WIRE, WHALEBONE & 7” TUBE BRUSHES, 


FOR MARINE AND LOCOMOTIVE BOILERS. 


See 





od. 
e % 


SINISE AASB SD 





Mr. M. has just patented an Im provement of his former Patent, which has 











ORMEROD, GRIERSON, & CO. 


ST. GEORGE’S TRONWORKS, HULME, MANCHESTER, 


Have the largest assortment in the Trade of Patterns, 


SPUR WHEELS, BEVEL WHEELS, MITRE WHEELS. 
FLY WHEELS, DRIVING PULLEYS, AND DRUMS, 


CAN BE SUPPLIED BORED AND TUESED IF REQUIRED. 
_ CATALOGUES _ oN _Apptic ATION. seine 


DIRECT-ACTING BLAST EN GINES, 


BY CLARIDGE, NORTH, AND CO., 
BILSTON. 


__.__—See “ENG INEER" for October 12th and 19th, _(K555)_ 


MARSHALL AND WYLIE 


GLASGOW TUBE WORKS, GLASGOW, 


MANUFACTURERS OF 


LAP-WELDED IRON BOILER TUBES 
FOR MARINE AND STATIONARY BOILERS, LOCOMOTIVE AND PORTABLE ENGINES 


| Supply the principal Engineers and Boilermakers on the Clyde, and have a large Home and Foreign Connection. 
2 . 2 (P2264) 


fs 
THE BRISTOL WACON ‘WORKS COMPANY 
LIMITED, BRISTOL, 
(Late A. and T. FRY,) 
Call the attention of LOCAL BOARDS of HEALTH, CONTRACTORS, &c., to their 
REGISTERED IRON-BODIED TUMBLER CARTS, 
For the Removal of Sewage, Street Sweepings, &c.; also their 


IRON-BODIED WATERING CARTS AND IMPROVED ROAD SCRAPERS. 











| 








Full particulars as to prices, sizes, &c., on application. 
= BUILDERS OF RAILWAY WACONS, FOR SALE OR HIRE. 
SS == nes 


a TERMS: Cash or Deferred Payments. « (K685) 





ESTABLISHED FORTY YEARS. 


JOHN M°DOWALL & SONS, 
WALKINSHAW FOUNDRY, JOHNSTONE, NEAR CLASCOW, 


ARE PREPARED TO FURNISH ESTIMATES 
FOR EVERY DESCRIPTION OF 


eee eet TING MACHINERY, 


Parties requiring such may rely upon having First-class W orkmanship 
\t moderate prices, and also upon the speedy and satisfacto ry execution 
of their orders. Agent in London — 


ROBERT INNES, 


COMBINED MOULDING, SCUTCHING, TENONING, BORIN? AND 2, WALBROOK-BUILDINGS, CITY, E.C. 
SAWING MACHINE, (1 999) 





8. HOLMAN, CIVIL ENGINEER, 


OFFICES:—90, CANNON STREET, LONDON, E.C, 
WAREHOUSE:-—10, LAURENCE POUNTNEY LANE, E.C. 


y, \ HOLMAN’S PATENT STEAM PUMPER, 






at 










DOUBLE-ACTION CANNOMRPUMP. To be driven by Steam from Boiler, 
= = independent of Shafting or other Ma 
cat 
\ ean 2S, ee PRICES:— 
ms [a a, § To raise per hour 


at 50 strokes per min. 


800 galls. .. .. +» £35 
1,500”, ee 
2,400 ,, a. ee 
3,500, a a 
Machinery Catalogues of 180 pages, con- 

taining upwards of 300 Illustrations, free to all 

countries. (K552) 


LOCOMOTIVES FOR CONTRACTORS & MINERAL RAILWAYS. 











‘HAWTHORN : & CO, LEITH, N B, 


Have always in course of Manufacture their Patent Tank Engines of the above description, specially ack for SHARP CURVES 
and STEEP GRADIENTS at a speed of four to ten miles per hour. They are made for any gauge from 2ft. upwards. The gearing 





ween before the Public so long that they need no further recommendation. 


22. Nelson Street, Greenwich, S8.E. 


(I 1227) 


is all outside, and the whole space between the Frames is used as Water Tanks, of which the Frame-plates form the sides. Always 
on hand various descriptions of 


STEAM CRANES, STEAM WINCHES, AND SMALL STEAM HAMMERS. (K474 
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Printed on Thin Paper for Forsign Circulation. 


Che Engineer. 


OFFICE FOR ADVERTISEMENTS AND PUBLICATION, 163, STRAND, WC, LONDON. 
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—TO yaneed dg 2 2 a Waterworks Committee 
receive TENDERS for the Construction of a 
iEsEnvoIR at 
pected therewith. 


Helis Corporation Waterworks. 


Mixenden, near Halifax, and all works con- 
he embankment will contain about 
904,000 cubic yards of earthwork, puddle, and stone pitching. 

C wings and specifications may be seen, and bills of 


jes obtained, on application at the Town Clerk’s offices, 
Hall Halifax, a a the offices of Mr. Bateman, the 
Engineer, 9, St. Jam square, Manchester, on and after 


Tuesday, ist January next, e sealed tenders must be sent 
to me on or before Friday, the 25th da of January, 1867, 
endorsed * ——— for Bizenden Keservoir.” 


pon J. E. NORRIS, 
op Be _ 


Town Clerk. 
Kse6 
: = . 
T° ~ Chief Marine Engineers, — 

The Directors of Co] Scinde Railway Company (Indus 
Steam Flotilla) NegUI RE the Services of a CHIEF 
Sern ENGINEER, to take charge of their Vessels, and 
to be resident at Kotree in Scinde Applicants must have 
had mee in the erection of steam vessels, and in the 
care and management of them afloat. The term of engage- 
ment is = years, and the salary £800 per annum, with 
pessage od _ and — App with 

ial j 1 to the undersigned, and 
A i Compatiys oa office on or before the 19th January, 


7. rder, 
” . H. R. PARRY, 
Gresham House, Old Broad- or. Acting Secretary. 
London, E.C., 19th Dec., 1866. Kaas 


1 

T° Engin eers and Contractors.— 
CROYDON WATERWORKS. — Notice is Hereby 
Given that — oe Cregeen Local Board are prepared to receive 
TENDERS f con pacenee desirous of contracting with them 
for the CONSTRUCT ION of a Horizontal Condensing STEAM 
GINE and a SET of PUMvS required for the high level 

lift at their hp pe 
aan Plans and Specification of the several works may be 
TfL Ty-t Mr. Baldwin Latham, C.E., the Engineer 
for the che works, at the Town — Croy don, on or after Tues- 


Rar of Seanety, te 
ring can have the use of of Eeneererbes copies 
be 

















g 


of the Fans and Specifications, ee a Ey had Ww we 
Engineer on t 38., which wi returned to 
persons making a bona fide ier. 

Sealed Tenders, “ Tender for Steam Engine,” are 
to be delivered-at office, 99, H Croydon, on or 
before Four o'clock in the afte y, the .5th day 


of January next. 
The Local Board will not be bound to accept the lowest or 


Tender. 
ed HENRY ggg 


%, High-street, Croydon, to the Board. 
Dec. 27th, 1866 (Ks99) 


he Cleatorand Furness Railways. 


Poy bs ee AF CLEATOR, and EGREMONT 





= & URNESS RAILWAY COMPANIES are aap poepared 
0 receive TENDERS ar the CONSTRUCTION of the above 
JUNCTION LINE, about 4j miles in length. 
The copies of the Specification 


Resident Engineer of the Line, 
t of five guineas. 

printed forms, addressed to the 
Secretary of the aud Furness‘ Railway, Eeremont 
will be received on or before the 8th January, 1867, 


at Twelve ofc o'clock 


Directors do not bind themselves to accept the lowest 
an Tender. 
December 17th, 1966. P2588 


ron Roof.—lo Engineers and 


Cts Te Directors of the Preston Gas Nn ge | 
oo [reared 0 receive TENDERS for the ~» ~ 7: 
hy hy Cast Lrouwork for the Koof of a 


House in Presivu. 
and S| tions my be seen on and after yen 

24th inst., at the office of the undersigned, to whom seal 
rsed t and Cast Tronwork 





je 


endo: “Tender for W: 
for Root,” must be delivered or 3 ae ‘ore Setesday, the 26 
of January next. NRY “a 


neer. 
_Preston, December, 1866. Ka70 


Parish of Brighton. — — To En- 


and oe -— I 








Poor the P; hton are, I = 
TENDERS os persons wi ing 5 4 plying 
a Cor 


ori- 
and 








«ther ty at Steam to the 
Kitchen and Wash- ah - i a waking Machine and 
=e Machine, at the N rkhouse, now in course of 
nm the said parish. 
The whole of the Works to eompleted within three 
calendar months from the date cof sigh the Contract. 
at DE iled Drawings 
and Segneccnen of the work a to be 
Plans of the anes 29 lars of the - Te- 


The particu! 
quired may be inspected at the Parochial Offices, Church- 
street, Brighton, on any week day from 16 a.m. seam, and 
on lication to Mr. G. . May- 


Tenders, Drawings, &c. wa delivered at my office on or 
before Tuesday, the 29th day of January, 1867, not later than 
Two o'clock in the a “Tenders for steam 
Boiler, Cooking Apparat 

b ied sealed note 


Each Tender to P bya 
ig dd of two persons who 
be toenter into a bond of 50 per cent. upon the 
amount of the Contracc for the due performance thereo 
The ae and Copaene ae A themselves to 
accept or any Tender, nor y pay any expense 
whatever for preparing Dra a Gpects fication, or Tenders. 
y order, 


ALFRED MORRIS, 
Puatia pcm, nape, 


bs 
Paris ~ Rahibition, 


i 





4 





§ 





38 





1867.—An., 


Official CATALOGUE of the BRITISH SECTION will 
net the British Executive in French, German, 
be 


Eagiish. A limited number of Advertisements 
inserted in the First) Edition of 10,000 copies, which 

will be received only by a ADAMS and FRANCIS, 59, 
Tiect-strest, London. Paris Offices, South Kensington 
Museum, Ks79 


Paris Exhibition, 1867—The 
aoe of the Insti 


 (o Moms 
l be ex’ 
eng mache or a ve, for 
to atte! 
rwarded on 


ad 








to take the ENTIRE CH 
personally at the 


eras BASS, t pgetculars forw 6 ein 
Paris Exhibition, 1867. — An 


» speaking and writing A nglish, French, and 
Seman knowing Paris thoro' roughly, and having business 
connections in most continen conmtrte, is engaged to 
REPRESENT. in Paris, during the Exhibition, two E: 
and wishes to undertake the Re resentation 
of one Ka two more first-class houses. Would eventually 
to represent only one wget the Fag 723 A 
or manufacturing. — Address, BR. G., Box 
Manchester. (K369) 


A Young Man, 23 Years Old, 
to Patent Office Drawings and wert 
Machinery, is is open NGAGEMEN - 

MAN —Adaress, jULIUS, 16, sh 











A Young Gentleman, age 21, just 
his e nt in a Cit, Engineer's Ofte, 

BS giao cna 
9 RO EAT may ord 


A Thoroughly Practical Engineer 

and Draughtsman, educated at King’s College, and 
having twenty years’ experience in the office and wor! yo M4 
seeks a RE-ENGAGEMENT as MANAGER or ASSISTANT- 
MANAGER.—Address, A. G., Dixon’s-green, ~~ Wor- 
cestershire. 619) 


Firm, well-established and 


known as makers of first-class Engincers’ and Ma- 
chinists’ Tools, is o ma i —_ e with an a to 





Rody. y for Delivery : ine Three- 


Ton PORTABLE SfEAM CRANE, with radiating 


motion; one 7-H.P. Portable Engine and Steam Crane 
combined; one Steam’ Hoist tor Barrow, mes 3; one 
Mortar Mili—7ft. 6in. pan; one ditto—6ft. pan; Om 


powerful Steam Winch, with hand gear; one ditto, witi. 
pumps combined; one Slater’s Brick Machine, to mak: 
28,000 bricks per day; Murray ’s Patent Self-discharging 
Skips, various sizes. —APPLEBY BROTHERS, Emerson- 
street, Southwark (from 30, Gracechurch-street), Londoo. 





take the LUNDON ° efere: 
Address to 893, = Office, 163, Strand, ‘London. Ks893 


Ase gency.— An Assoc. Inst. C.E. 


= Inst. M.E., will be happy to undertake 
LONDON AGENCY for any well-established Country En- 
— Firm manufacturing any description of Locomotive, 

Portable, or Stationary Engines, or Machinery in general, 
The Advertiser has a good connection, and has been in charge 
of large works. The highest references.—Address, C. F., care 
of Messrs. Silver and Co., Cornhill, B.C. 


‘[taveller Wanted, by a Firm doing 
business in Tools and Machines with Sawmills and 
Builders.—Apply, stating age and salary, to X., Messrs. 
Wrigley and Mc Millan, 40, Cannon-street, “Manchester. Kasey 


, | ‘o Engineers and Millwrights.— 
WANTED, a thorough practical man, with good re- 
ference, capable of taking the lead in a shop where from eight 
to twelve hands areemployed. Must understand both trades. 
a J.T. HAMBLIN, Victoria Lronworks, Tunbridge | 
ells. 10 














7. > 7 
Te Ironfounders and Engineers.— 
WANTED, a RE-ENGAGEMENT by a FOREMAN 
MOULDER ; experienced in all its branches, light and heavy. 
References good. -—Address, D. M., General Post-office, Man- 
chester. P2608 


Te Railway Companies.— Wanted, 


by an experienced Mechanic, an APPOINTMENT either 

as an Inspector at home or to go Foter to Erect any class of 

lronwork. Has had five years’ experience in India on 

Warren’s Girders and Mitchell’s Screw Piles. Unexcep- 

—— references.—B. A. G., 7, Bright-street, eg New 
Town. '261 


Te -Draughtsmen.— The Raver- 


tiser requires LESSONS in MECHANICAL DRAWING 
at his own residence.—Apply by letter, stating terms, . Le ne 
25, Norfolk-road, Dalston, London, N E. 


We eed a Good Practical Me- 


Hash. 2 accustomed to make and repair te ted 
hines and ( Drilis.—Address, DRILL. Post-off 
Soler Susse “ty 


anted, Immediately, a Small|™ 


qusuy of CONTRACTORS’ PLANT, rieeTa 
Carts, Pidnking- Barrows, &c.—Apply to G. F. GR * 
10, Parliament-street. 


anted, at a Works in the 


North of England, an ome jenced, energetic, and 
steady man as a FOREMAN RIDGE’ and BOILER 
MAKER. Must be well an RN with the best methods 
of letting work by the piece —Address, K859, Engineer Office, 
163, Strand, London, W.C. (K859) 


Wanted, a Practical Draughts- 


MAN, capable of making good working drawings. 
State age and experience —Apply to (OCHRANE, GROVE, 
and CO., Ormesby Ironworks, Midd'esbro’-on-Tees. mad 


anted, a Partner.—A Gentie- 


MAN nS a thorough practical knowledge of the , 
Manufacture of [ron and Steel in all its branches, is anxious 
to meet with a PARTNER who can command from £7,000 to 
£8,000, ‘The Advertiser has a large and valuable connection 
in the above-mentioned lucrative trade, and is in a position, 
—— d his great practical knowledge, the result of thirty 

mee, to conduct an establishment with the 

Zeanest 4 economy, and to ensure handsome profits. Unex- 

weptionable references can be given.—Address to 337, Encineer 
163, Strand, London, W.C. (K337) 


anted, a Good Second-hand Set | 
and 6in. to sir. 


of THREE- THROW PUMPS, Kin. or ne stroke 
Horton, Stationer, Royal Hill, Greenwich, 


diameter.—Apply,- by letter, to A. B.. srs. 
~ (P2618) 
Fer 5 Sale, Road ‘Traction Engine, 
' in working order, with wagons if required. “i to 
Mr. G. W. WADDINGTON, Whitby, Yorkshire (ke 


or Sale, and Ready for Delivery, 


two sets of Vertical Double Cylinder DONKEY 
PUMPING ENGINES, steam cylinders Win diameter os. 


stroke ; ve piungers, 6in. diameter and 8in. —_— —Ss. 
BASTOW and Co. (Limited), West Hartlepool. 693 
KF or Sale, a Capital Double-action 
PLUNGER bu MP, 10in, ram, 2ft 6in. stroke, Appleby’s 
Patent Valves ; will throw 50,000 gallons per hour at ae 
strokes a minute. Nearly new, has not worked a — 
Well adapted for Sewage or Irrigation 


i es. ‘ost £ 
and is a Bargain at £25.—Address, ACTON IRON WORKS, 
treet, Bir K748 


Fer Sale, One New Boiler, 12ft. 


4in. jong, 4ft. = diameter; flue, 2ft. 4in. diameter ; 
wmoor over fire, 3 plates. Also several Upright Boilers,— 
Apply to CLAY TON, SON, and CO., Boilermakers, Hunslet, 
eat Leeds. K798 
























































or Sale, Two First-class quite 
new 10-horse wer PORTABLE ENGINES; one 
double-cylinder Hoisting Engine, on wheeis, cylinders Sin. 
diameter, and lin. siroke; two very wertul double- 
cylinder Engines on horizontal multitubular boilers; the 
boilers resting in hollow tanks, which are used for feed-¥ water 
heaters, and form foundation for.same ; one of Kinsey’s hori- 
zontal Tank Engines of 12-horse sag one ditto, 4-horse 
power ; also one ditto, of 4-horse made to order, with 
6-horse boiler, and can be seen in poadoa ‘this will be sold a 
bargain); one 4-horse power horizontal Pumping Basins; 
one 4-horse power Vertical Engine aud Boiler. Also, second- 
hand, one Vertical Engine, sin. cylinder, 16in. stroke, in good 
condition, price £45; one '2-horse power Engine, complete, 
3; one ag “ nape power, Engine and Boiler, by 
Nathan Gourm, F drawings and purticulars, 
apply to H iNSEY, ‘Robin Mood Works, 7 
(K797 


n Sale, Planing Machine, with 
tool. 





two tool a - oy ag by 12ft. tong Anus letiies 
One ell il square. Also several new 
id second-hand Gap Lethe be BROOK, 4, Cloth Hall- 
ty Leeds. 


(2 Sale, ‘lwo Tank Locomotive’ 


ENGINES, by Stephenson, cylinders, 14}in. by 20in. 
stroke ; six wheels, ‘our coupled, 5ft. 
anch line or a contractor. ~Addi 
Whitehai! Club, Westminster. 


As New .Locoinotive Crank Axle 


~ J SALE warranted pound. ma dimensions and 





diameter, suitabie fora 
ess, for particulars, YRS 








Kae | 





yranite. — The Undersigned are 


w prepared to register Orders for RED and GREY 
GRANITE, samples of which can be seen at their offices, 
18, egent-street, Waterloo-place. —CURTEIS, —_—, 
an 


(‘ompound Slide Rests, 8in. to/é 


i2in. ; also Circular Rests for Turning Governor Balls— 
new, well fitfed up, and ready for delivery —STAFFORD and 
McCALLUM, Engineers and Too! makers, Blackburn. K867 


New. Locomotive Tank Engine 


for SALE, cylinders 12in. diam., 18m. stroke; six 
wheels coupled, 3ft. diameter ; saddle tank to contain 500 galis., 
copper fire-box, brass t tubes, one pump, and one injector. 
Also, for HIKE, a Second-hand Engine, with 13in. cylinders, 
made by Manning. Wardle, and Co.—For terms, &c., address 
the HU NSLET*ENGINE COMPANY, LEEDS. K700 


N 














ew First-Class Horizontal Steam 
ENGINES, any of which can be delivered in a few days. 


Two Sin. cyid., lin. stroke. Two lin, y as a. a. 
One étin. do. I4in. do. One isin. 
One 8in. do. lin. do. One isin. do. can a 


Can be supplied with rev ersing gear at an extra charge.— 
Apply to JNO. WITHINSHAW and Co., E 


rinting. —Estimates for Printing 


Description of Work forwarded by 7Ay 7 YR and 
GREEN. NG, of GRAYSTOKE PLACE, FETTE vad 
LONDON, PRINTERS of “ THE ENGINEER.” * tisss 


15%: and 10in. Shaping; 7in., 


9in., and 12in. Mottin: + Ba. to ljin. ont oF tin. Screwing ; 
tin. i hing and Cutting 








loft. by sft. 6in. Planing; in. 





Machines. Also several ‘Lathes, 6in. to isin. e —Fmeng with gap 
beds, Nag age FU. E, very —, tad and - easy 
terms. Cloth Y Hall-ctrest 695) 





[| portant to Corn Millers. a 


Owing to = death | of - Bg for Myr it was being 

L MACH! RY is offered 
FOR SALE, on a most Scoonenks ens ee ‘our pairs of 
French Burr Milistones, with driving gear, on the most 
modern principle ; Screen an Machine, Elevators, 
reepers. , with ‘Hack worth 's Patent Steam Engine and 
Boilers for driv’  same.—For terms, &., apply w J. W. 
HACK WORTH,  T. Engine Works, Dari: ngton, Ks90 Kayo 


Tools!! Tools !!!— 


' | ‘ools ! 

THOMAS GARSIDE ane Go, Engineers’ Tool Makers, 
Phenix Works, Leeds, Engineers, ez 
Makers, and the Trade -~ i, they have on hand, o 
process of manufacture, an ample Stock of Mathes, es Planing, 
Slotting, Punching, Shearing, Shaping, Screw’ ing, and 
cutting es, to which am he beg to direct especial atten- 
tion. All workmansh: Photographs wis = 














Broad-street, Birmingham. (K176) 
> ‘. ‘ 
ew Horizontal Engine, 1zZin, 
cylinder, 24in. stroke. Price £75. First-class Ly 
Horizontal Engines of all sizes, equal to any made, 
A haeed prices.—ISAAC W. BOULTON, Asiton-undare 








: 7" : 
Powerful Twisting and Testing 
MACHINES for SALE.—Apply on the promine. 34. 
Beaumont-place, Euston-road, or to Messrs. LLOYD and 
CHEVALLIER, 30, John-street, Bedford-row, enn, © 2 we 





assive Pair of New High- 
pressure Horizontal ENGINES, 18in. anton, aft. 
stroke, wrought iron crossheads, connecting r ventric 
Straps, and wrough iron cranks and sh very pote po) 


rev motion to valves, feed pump, throttle valve, 
fiy-wi with or without’ suitable winding drums. ve 
reef, le for a oe’ who now uires more power. Will 


hotographs upon receipt of six stamps. 
Engineer, &c., Ashton-under-Lyne. 
(K852) 


assive Pair of New High- 

pressure Horizontal ENGINES, 20in. cylinders, 3ft. 6in. 
stroke, pts rought iron crossheads, connecting rods, eccentric 
shafts, and wrought iron cranks and shaft, very superior link 
reversing motion to valves, feed pump, throttle vaive, and fly- 
wheel, with or without suitable winding drums. Have been 
mude for a party who now requires more power. Will be sold 
a bargain. Photographs upon receipt of six stamps.—l. W. 
BOULTON, Engineer, &c., Ashton-under-Lyne. (K851) 


Te. idronmasters, Manufacturers, 


Others.—J. and J. ity DE pROTaERS beg to call 
an to their Newly Invented PORTAB SCAFFOLD, 
for Ascending Chimney Shafts, by which yy can Hoop, 
Repair, or a htning Conductors up the same, in the 
shortest possibl e, and on the most reasonable terms.— 


1m 
Address, YDE BROTHERS, Seend, near ee oT” 
607 
‘ 
4K Colliery Owners and Others. 
—Near completion, a pair of HORIZONTAL ENGINES, 
cylinders 18in_ bore, 3ft. 6in. stroke ; patent pistons, steel rods 
and vaive spindles, wrought iron link motion and connec- 
tions. The above having been put in hand $a a =~ 
requiring larzer ones, consequently they will be 


a moderate price.—For particulars, apply to W. a Ww ooD 
and d CO., 10, St. Mary’s Parsonage, Manchester. (K560) 


“i W. W. BOULTON, E 

















| 25 tons, for Guanes Shops, Jobbing Forg 
and Bessem 





Te File Manufacturers, Capitalists, | i 


and Others.—The Inventor of a Pite- cutting Machine | 
(patented in Prussia), which, for rapidity of work and style of 
finish. is urfequalled, is desirous of SELLING the invention to | 
a person or persons residing here, he having relinguisted his 
intention ot patenting and working the same in England.— | 
ddress, Graben und Haullen Verwaiter, Wilhelm Koner- | 
mann, zu Julianenhutte, bei Allendorf, Westphalen. P257. 


Contractors. — Sissons and 


1 rt) 

WHITE’S PATENT STEAM PILE DRIVER, the 
most perfect and economical piling machine to which steam 
has been applied. riptions and testimonials sent on 
application to H 

tract from a report of a paper on Pile “aR read before 
the Society of Civil Engineers, by Mr . F. Bryant, of 
the Westminster Bridge Works, = 5th, 1859 :— 

“Pile driving by steam power was next treated of, the 
author describing some of the most principal machines which 
have been invented, preferring Sissons and White's as — 
the most and practically useful.” (E713) 








; 5 
(['hree First-class Portable Engines 
FOR SALE, nearly new, viz., 
One 12-horse power. 
One 8-horse power 
One _7-horse power. 
These Engines are in first-rate working order and in good 
condition. For terms, &c., apply to’ Messrs. 8. 
CRAWSHAW, Pier and Harbour Works, Bridlington Quay. 


Lathes.’ Lathes! ! Lathes!!! 








. 
READY FOR DELIVERY. 

A strong self-acttmg, double-geared, slide, surfacing, and 
screw-cutting Lathe, l4in. centres, with movable brake; will 
take in es L. ameter from centre to bottom of brake; loose 
bed, 23ft. 

One ditto ‘d ito, Slide. 

One self-ac oting double- geared slide and surfacing 12in. centre 
i. with 23ft. bed. 

‘ourteen iin. centre Lathes, with gaps (slide and screw- 
canines. with beds from 8ft. to 24ft. long 

Tweive 9in. centre Lathes with yaps (slide end screw- 
cutting); beds from 8ft. to 27/ft. long. 

Several 6jin. centre Gap Lathes “(slide and screw-cutting), 
beds from 6ft. to 12ft. long. 

The whole of the above tools are of the most modern con- 
struction, and very superior in hg p. 

Price Lists and Drawings (post free) upon application to 
H. HIND, Central Tool Depot, Mottinghess, K666 


Engineers’ Tools Ready for Imme- 
DIATE DELIVERY. 
One self-acting Lge> 3 Machine, to plane 6ft. long by 2ft. 


9in, wide, and 2ft. 2in. hig 
Three strong Planing Machines, to plane 7ft. long, 2ft. wide, 
1é6in. stroke Shaping Machine. 


and 2ft. 5in. high. 
ng Pg 12in, stroke. 


One double Fett ne | 
rd self-acting Shap! 

ing Slotting Machines, 9in. stroke. 
ching and coo 


Two — 
Eye, Poy earing Machines, for }in., jin., and 
jin. plates. 
Also Bench, Wall, and Pillar Drills, Parallel Vice, Slide 








the valves 





culars sent on —- = 7 ge 
Hoftman’s Patent Kiln, for Burn- 
ING Bricks, Tiles, Pottery, Lime, Cement, and R oasti 
Ores at a saving of TWO-TH LEDs of the FUE wr or wat 
culars, and to see it at work, apply to Mr. H. C 
LAIN, 3, St. John’s, Wakefield. 
Roscoe’ s Self-acting Lrubricators 
for STEAM ENGINES. — Testimonials and 
t-free. acm to EDWIN H. NEWBY, 31, Rg 
ond 
The above Lubricators of steam pre- 
vious to its passing throug the cylinders. 
(E1997) 
[ingineers and Machine Makers’ 
FOOLS in ee. for immediate delivery, at No 1 
Hunsile Leeds. 


Providence-street, 1 .—BENJAMIN 
MILLER, rietor. N.B erchants and shippers will 
find every fi ty for supplying their orders without bere 4 





Parquets Solidaires.— Howard and 





SONS, 26 and a 37. Be "LOOKS ry A 
machine-made — oi Pye ay AL old PARQUET. 
cent. cheaper y have 7’ 
Catal plans, and esti wrt 





Steam Pumps, all Sizes, for Land 


and MARINE PURPOSES; roseanes atts 
with ordinary Multitubular Boilers ; ay! SHEAR- 
ING MACHINES, from M to 4 tons.—JO; IN CAMERON, 
Works, Egerton-street, Hulme, Manchester. (Cress) 


Steam Boilers Made by William 


WILSON, Lil Boiler Works, Glasgow, on the 
most improved principles, for home and export. boilers 
made of best material and wo 
ranted tight ier a high pressure, and 
way station or shipping port in the kingdom at ‘s 
rates. ithograph of "yO ers forwarded post-| 
cation. 


om 

‘team Hammers.—Condie’s Patent 
Double-acting STEAM HAMMERS, from 3} cwt. to 
es, my 
r Steel W = agen od Hatamers are a> by the 
English, F Tench Russian, Austrian, Belgian, and Peruvian 
Governments, and rncipal Iron and Engineering ns ~ in 
Great Britain—ALLAN WYLIE (successor John 

Condie). 15, Cannon-street West. London, E.C. ie 1870) 


W ire Ropes for Mining, Railway, 
and mw hn by ae Plough 
Ropes, made of Webster and Horsfall’s Patent Steel Wirs; 

Copper nope htning pA. ag Fencing, Sash, 

Cond, fe — ble Steel, and Iron Wire 


adapted small gear. WILKINS and WESTERLY, 
oene. ndon, E. 
\ ilners’ 212° Holdfast and Fire- 
compensating, 


RESISTING SAFES, nep-ocmtuetng, be geen | 
double, treble, q' ny i chambe vith ail 

| theimprov: ementsunder their quadrup € patents of1840-51-54-55, 
including their napa roof, drill-proof, hard steel 4 
covered unpickable solid and solid lock-cases and doo 
without which no safe tT have been publicly tested ms 
every large town, and have protected their contents in hun- 
dreds of cases wf destructive fires and attempted robberies, 
The strongest, best, and cheapest safeguards against robbery 
and fire. Upwares of 50,000 of Milners’ Holdfasts keep the 
cash, books, deeds, and Pe of Liv rerpool, Manchester, 
Glasgow, Leeds, Bradford, lfast, Milners’ Phasnix 
(212%) Safe Works, Liverpool, the most extensive and a 
in the world, employing nearly 500 men, assisted by powe 
original, and elaborate machinery, and 70-horse steam power 
producing more ~ yd than all the — potmeenete together, 
and just 000 workmen, always 
open for inspection. circulars free by Jost. Milner’s London 
Depot, 744, Moorgate-street, City (4945) 


Patent Hollow Steam Packing.— 


The great and peculiar advantages of this packing con- 
sist in itsrem perfectly elastic, and is so constructed and 
applied that the pe ot the x" _— —_— joint 
we entering the packing from the cylinder; thus the many 
objections oy packing previously existing are effectually 
remov 
Vulcanised India-rubber Sheet Washers, Valves, Springs, 
Hose, Glazed and Solid Tubing for Gas, Speaking bes, 
Diving Dresses, Gas — ge ae or any desorip- 
tion of India-rubber artic’ to ore 
Price-list or Circular, with ‘full description of packing, be 
had —. only M and FP ow 
Steam 
FOSTER rr WILLIAMS, India-rubber Works, Cowper 
street, City-road. (K13) 


rmerod, Grierson, and Co., Engi- 


eers, Miliwri hts, and Boilermakers, ST. GEorGe’s 

IkON WORKS, MANCHESTER, veg a t-- attention to their 
WHEELS, PULLEYS, Ke.. being the large ind PE 
WHEELS larges' ec 
WHEELS of ANY SIZE and PITCH not contained 





(3022) 























Trade. 
in the list.will be supplied on very advantageous terms, anu 
4 is made for a use of jatterns. | 


t of Patterns 
ot 





ices forward 
Wrought and Cast — Bridges, oF Hooninge —— nn 
tabl averses, Cranes, ater Columns, 
Tan cs, Hy and other [Se &e. tani ice, 
East India House, 5, Lime-street, E.C I 709) 


otice.— Great Fire at the N ew 


Cross Works, Deptiost — SUE ERST and Company 
te 











Rests, and every other r description o1 Tools Jor Engineers 


(Limited) to state that their New Factories now 
thei te Revelvt ison Sh itters, at a — —4 
eir Patent Revo! uw a 

th ~4 ts are invited to visit these 
their new ines 

the only two in Europe) for manufacturing Sel{-coiiing steel 
; and p } steam y for 

tevolv Bank Shu with 











ii 
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e a aos , 14y ‘ ~ , 
SAWING AND PLANING MACHINERY. | 
PATENT SAFETY DERRICK CRANES. 
Porrest and Barr, Makers of Vertical Saw- 

FRAMES for cutting Balk Timber and Deals; Circular Saw-tables ; 
Wood-planing, Moulding, and Morticing Machines; PATENT SAFETY 
DERRICK, Forge, Foundry, Wharf, Quarry, Warehouse, and other Cranes; 
PORTABLE STEAM WINCHES, for Discharging Ships or other purposes, for 
economising labour ;, HIGH PRESSURE, Condensing, and Compound STEAM 
ENGINES; GRAIN MILLS of every description; Gearing, &c. The im- 
proved PATENT SAFETY DERRICK Crane is now considered indispensable for 


lifting material ; sizes, from 20 cwt. upwards.—For further particulars apply 
to FORREST and BARR, Engineers, Glasgow. (C298) 


OWEN’S PATENT 
WHEEL, TIRE, & AXLE 
COMPANY (LIMITED) 


(LATE WILLIAM OWEN), 


RAILWAY WHEEL, TIRE, AND AXLE 


MANUFACTORY, 
ROTHERHAM, YORKSHIRE, 


Manufacturers of 


OWEN’S PATENT SOLID WROUCHT IRON WHEELS, 
CAST STEEL 


ENGINE, TENDER, AND CARRIAGE TIRES, 
SOLID WELDLESS IRON TIRES, 


AND 

PATENT AXLES. 
ALSO SOLE MANUFACTURERS IN ENGLAND OF 
ARBEL’S STAMPED WROUGHT IRON WHEELS. 
AND ELSDON’S ‘PATENT WOOD WHEELS. — a. (K30) 
ROLLED MALLEABLE IRON 

JOISTS AND GIRDERS. 
Of various sizes up to 12in. deep, with Top and Bottom 
on be produced 18in. deep if required. 
ANGLE, TEE, and all other forms of ROLLED IRON, 
of extraordinary sizes and lengths. 


For SECTIONS, — ae other particulars, 
pply 
MATHER, LEDWARD, & CO., 
Le 
in stock. 
ee. 


ANDREW AND TAYLOR, 
STEEL AND FILE MANUFACTURERS, 
Commercial Street and White Lion Street, N.E., 
Tees Fe TT = ere 





Ne 








LIVERPOO 
A large assortment of sizes kept 


—5-—-—--> 













Sole Wholesale Agents for the Sale of 


THE “DUPLEX” 
PATENT LEVER PUNCH 


ADOPTED BY THE ADMIRALTY. 
Powerful, Portable, Simple, and 
Easy to Work. 


PRICES. 
No. 1, to punch fin. in jin, .eccccccce £3 
No. 2, MESO TEE, <cocsecoods £9 
No. 3, ” OR ie GR vccccccece £12 


Weight of No. 1, 25 1b. only, 


Engineers’ Tools of every description ; Steam 
Vacuum, and Hydraulic Gauges of every 
= z + Mountings for Steam Boilers ; 

J ; ollinge’s Patent § e Cloths; Cotton 

Waste, ke. &e. hen 
Sole Wholesale Agents for the French “ MASTIC LERENARD,” or Patent 
India-rabber >:cam Packing. Price £143 per ton, ready for use. (E2223) 





PRIZE MEDALS 


INTERNATIONAL Exurpition, Cuass I. and IL, and Dvusxx. | | 


PATENT PLUMBAGO CRUCIBLES. 


T PLUMBAGO CRUCIBLE COMPANY are the ONLY kind fer which a 
MEDAL has been AWARDED, and are now used exclusiv:ly by the English, 
Avstralian, and Indian Mints; the an, and other Con‘ ital 

— Mints; the Royal Arsenals of Woolwich, Brest, and 








“ye SPE Toulon, &. &c.; and have been adcpted by most of the 
Hi ls (jlarge Engineers, Brass Founders, and Refiners in thi 
) { country and abroad. The great superiority of these Melt- 
PRIZE MEDAS ing Pots consists in their capability of melting on an 
‘ } pe Forty Pourings of the most difficult metals, and a 
862 & 1865; still greater number of those of an ordinary character, 
\ = ~ | Some of them having actually reached the extraordinary 
PATENT PLUMBACY, number of 96 meltings. 
nN o They are unaffected by change of temperature, never 
s\°RUCIBLE G® jf crack, and become heated much more rapidly than any 
Batrer sca WOR) other crucibles. In consequence of their great durability 
I A 


the saving of waste is also very considerable. 

The Company have recently introduced Crucibles espe- 
cially adapted for the following p , viz., MALLEABLB 
IRON MELTING, the average working of which has proved to be about SEVEN 
DAYS; STEEL MELTING, which are found to SAVE NEARLY A TON AND A 
HALF OF FUEL TO EVERY TON OF STEEL FUSED; and for ZINC MELTING, 
lasting much longer than the Ordinary [ron pots, and saving the great loss 
which arises from mixture with Iron. 

The Patent Plambago Crucible Company likewise manufacture and import 
Clay Crucibles, Muffies, Portable Furnaces, &c., Stove Backs, all descriptions 
ot Fire Standinz goods, and every requisite for the Assayer and Dentist. 

For Lists, T :stimonials, &., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY, 
__BATTERSEA WORKS, LONDON, 8.W. x«o 


Messrs. KNOWLES & BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES. 








‘The Patent Tubular Tuyere possesses Great 


Advantages over the ordinary Tuyere both for its d and 
working. A current of cold water going direct to the ore nn aed 
——. however much they may be exposed to the fire. 

e repair them at half the first cost, making them equal in size to new ones, 
all parties returning them paid. 


e Crucibles Manufactured by the Patent | 






By Her Majesty’s rug Royal Letters Patent. 


HENRY POO AND SON, 


PATENTEES AND SOLE MAKERS OF 


POOLEY’S WEIGHING MACHI 


FOR ALL COMMERCIAL, MANUFACTURING, RAILWAY, AND MINING USES. 
sulla ae ADAPTED TO THE STAN‘ARDS OF ALL NATIONS. 
JUNDRY, LIVERPOOL; 89, FLEET 8S » ). » E.C.; 
COMMERCIAL STREET, NEWPORT, MON UTES PENNELL STREET, MANCHPOTER DON TENE: 
The Prize Medals of the Great Exhibitions 1851 and 1862 liave been Awarded 


FOR THESE MACHINES. 


SOLE ACENTS IN LONDON FOR THE NORTH OF ENGLAND RAILWAY CARRIACE AND IRON COMPANY, LIMITED, 


NES, 





CLAYTON AND CO., PATENTEES 


NEW AND IMPROVED PRIZE BRICK-MAKING MACHINES, 


FOR WORKING BY 


STEAM, WATER, ANIMAL, OR HAND POWER, FOR EXPRESSION AND COMPRESSION. 
SANITARY PIPE MACHINES, UP TO 42 INCHES DIAMETER; 
STEAM ENGINES, MORTAR MILLS, CONTRACTORS’ PLANT, SUCAR MACHINERY, ETC. 
ENGINEERS, IRONFOUNDERS, 


AND MANUFACTURERS OF ALL KINDS OF MACHINERY AND MILLWORK. 
ATLAS WORKS, WOODFIELD-ROAD, HARROW-ROAD, LONDON, W. 


Illustrated Catalogues sent post-free upon application. 








SIEMENS’ 
PATENT REGENERATIVE GAS FURNACES, 


SUITABLE FOR ALL HIGH TEMPERATURE FURNACES. 
APPLICATION TO BE MADE TO 


S. H. F. COX, 
3, EAST PARADE, SHEFFIELD, 
AGENT AND CONTRACTOR. 


RESULTS GUARANTEED. (1 1718) 


NAYLOR, VICKERS, & CO., 
SHEFFIELD, 


MANUFACTURERS OF 


CAST STEEL TYRES WITHOUT WELD, 


CAST STEEL STRAIGHT AND CRANK AXLES, SHAFTS, PISTONS, AND 
CONNECTING RODS. 

RAILWAY CROSSINGS, CAST STEEL ORDNANCE, CAST STEEL BELLS, &c. &c 

CAST AND GERMAN STEEL FOR SPRINGS, 

And all descriptions of Cast, Shear, and German Steel for Taps, Dies, Teols, &. &. 


LONDON OFFICE — 36, GREAT GEORGE STREET, WESTMINSTER, 8.W. 








(D1136} 








THE 


PATENT NUT & BOLT COMPANY 


(LIMITED). 


Stour Valley Works, Spon Lane, late Weston 
Cwm Bran Works, near Newport, Mon. and Grice. 


MANUFACTURERS OF 


BOLTS, SPIKES, AND. WASHERS, 


RIVETS, COACH SCREWS, SET PINS, TIE RODS, COTTER PINS, &c. &c. 
¥ Smiths’ Work and Forgings, and every description of Railway Fastenings, &c, 
LONDON OFFICE: 
“6 24, BUDGE ROW, CANNON-STREET, E.C. 
‘This Company are prepared to supply their Patent Machinery for Making Nuts, Bolts, Spikes, and Rivets, and for Screwing and Tapping (i385) 
ASPHALTE ROOFING FELT } 
INODOROUS FELT ; p 
. ¢ Brown Ship-Sheathing Felt, 23d. nyt 
Tn Rolls, at same price { Roered Ship Coal Tar Felt, 2d. | 92 by 20 
HAIR FELT FOR COVERING STEAM BOILERS, 


SAVING IN FUEL FULLY TWENTY-FIVE PER CENT. 


SCALE OF PRICES. 





LONDON | late Watkins and | 
Birmingham, Keen. 


NUTS, 


{ 












ONE PENNY 
er square foot. 


eee 








Per Sheet. 





| Weight. | Size. | 

| Nod se os 16 oz. 32 by 20 inches, Os. 7d. 

1) ae 24, ” 09 

ns ee 32 ,, ae O11 | 
o 4 co ce 40,, | ae - | 

| 5 oe 48 . 1 

1. 





. ” 


CROGGO N AND C OMPANY, 


2, GOREE PIAZZAS, LIVERPOOL. 
59, GEORGE SQUARE, GLASGOW. 
















63, NEW EARL STREET, CANNON STREET, 
34, BREAD STREET, LONDON, E.C.. 








No, 1 Tuyere, 16in. long * we «ee es 288. each, 

ag | sin. ,, o 08 ec oo 32% 4 

No 4 : rp ee oe 

No. 5 ” oe 06 oe of 45, » 
Delivered at Station. -erms, Nett C: Duarte 





rly 


aA! 












ARRIA EE TO ANY RAILWAY STATION—NO CHARGE FOR PACKAGES—LIBERAL 
S seas ISCOUNT TO TRADE, (P2536 
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WATER AND GAS PIPES, 


AND EVERY DESCRIPTION OF CASTINGS. 


CLARIDGE, NORTH, & COMPANY, 


PHGNIX FOUNDRY, BILSTON. _ 


FURNESS’ 
PATENT WOOD-WORKING MACHINES, 


FOR PLANING, MOULDING, MORTISING, SAWING, SQUARING, TENONING, BORING, REBATING, AND GROOVING. 
Prices and every information respecting these and ik can be had on application to 
WILLIAM FURNESS, 

GLOBE MACHINE WORKS, SIDNEY STREET EAST (late of Lime-street and Lawton-street), LIVERPOOL. 


N.W.—Several of these Machines, containing all modern and the latest improvements, are ready for immediate delivery. (E1686) 





Machi 














ESTABLISHED FORTY YEARS. 


JOHN M°DOWALL & SONS, 
WALKINSHAW FOUNDRY, JOHNSTONE, NEAR CLASCOW, 


ARE PREPARED TO FURNISH ESTIMATES 
FOR EVERY DESCRIPTION OF 


WOOD-CUTTING MACHINERY. 


Parties requiring such may rely upon having First-class Workmanship 
at moderate prices, and also upon the speedy and satisfactory execution 
of their orders, Agent in London — 

ROBERT INNES, 
2, WALBROOK-BUILDINGS, CITY, E.C. 
(T 999) 








OMBINEY MOULDING, SCUTCHING, TENONING, BORING AND 
SAWING MACHINE. 





PRIZE MEDALS AT STETTIN, COLOGNE, DUBLIN, AND VIENNA, FOR 


FIRST-CLASS WOOD-WORKING MACHINERY. 
CHARLES POWIS & CO.,, 


CYCLOPS WORKS, MILLWALL PIER CHARLES POWIS and Co. Contract for the 
LONDON. E Supply and Erection of Steam Enorves, BorLers 
CITY OFFICES: 51 CRACECHURCH STREET and Complete Sets of Woop-WorkING MacHINERY 

. , ’ 


and Conrractors’ PLant of every description. 
Wh re all Inquiries are to be made, (K856) 














PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862, 


THOMAS ROBINSON AND SON, 


SAW MILL ENGINEERS AND WOOD-CUTTING MACHINISTS, 
ROCHDALE, NEAR MANCHESTER. 
LONDON OFFICE, 15, CANNON STREET WEST, E.C. 





Fl > MANUFACTURERS OF 
TIMBER AND DEAL FRAMES, 
Planing and Moulding Machines, 


CIRCULAR SAW BENCHES, 


AND 
EVERY DESCRIPTION OF WOOD-WORKING MACHINERY, 
HIGH-PRESSURE, CONDENSING, AND COMPOUND STEAM ENGINES, 


STEAM BOILERS, SHAFTING, GEARING, &c, 





Complete sets of Machinery designed and arranged for Saw Mills, Planing and 
Moulding Mills, Builders, Contractors, Ship Builders, Carriage and Waron Works, 
Railway Companies, Government Arsenals, Dockyards, &c. 

T. R. and Son invite intending Purchasers to visit their Works at Rochdale, where 
completesets of Sawingand Wood-working Machinery may daily be seenin operation. 


ENDLESS BAND Saw. (ib 





Marine Engine Governors. Salinometers (How’s and New 
Steam Engine Indicators. 
Engine Counters (& clocks), 
Engine Room Telegraphs. 


BULMER & SHARP’S PATENT 
BRICK AND TILE MACHINES. 


WORKED BY STEAM, HORSE, OR HAND POWER. 
Sharp and Bulmer’s Patent Drying Flues, for Brick, Tiles, &c.—For - 


Pressure and Vacuum Gauges. 
Engine Room Fittings and Tools. (G1510) 





culars, apply to WILLIAM BULMER, South Villa, near Middlesbro’, (1 B50) 


WEIGHING MACHINERY (Hinds* Patent). 

CRANES for Steam and Manual Power. 

TURNTABLES and TRAVERSERS. 

WATER-CRANES, COLUMNS, TANKS, PUMPS, &c. 
By RICHARD KITCHIN, 


SCOTLAND BANK IRONWORKS, WARRINCTON, 
LANCASHIRE. (K583) 





PATENT 
WOOL WASHING AND WOOL DRYING MACHINES, 


NEW PATENT AUTOMATON LIFTER, SPECIALLY ADAPTED FOR, AND WAR- 
RANTED NOT TO FELT THE SHORTEST STAPLE WOOLS. 
WITH ALL RECENTLY PATENTED IMPROVEMENTS, 


THE MOST SERVICEABLE MACHINES EXTANT. 
MADE BY 


JOHN PETRIE, JUN., ROCHDALE. 


MAKER ALSO OF CHEETHAM’S PATENT TURBINE. (K402) 


W. CAFFERATA, 


GREAT NORTHERN IRONWORKS, 
NEW ARK-ON-TRENT, 


MANUFACTURER OF 


PORTABLE, LOCOMOTIVE, TRACTION, 
MARINE, CORNISH, VERTICAL, 


AND EVERY OTHER KIND OF 
STEAM BOILER. 
All Boilers are of Best Materials and Workmanship, Tested to 
High Pressure, and Warranted Tight. 
6, 8, and 10-Horse Boilers always on hand or in progress. 


WROUGHT IRON GIRDERS, TANKS, tt. , 








HUNTER & CO’S 
SLATE, STONE, AND GRINDSTONE CUTTING MACHINE, 


EXTENSIV USED FOR 


CUTTING OR SAWING SLATE 
OF ANY DEGREE OF HARDNESS IN THE QUARRIES 
OF NORTH WALES; 


Atso EMPLOYED BY THE TyNE HarBour COMMISSIONERS 
FOR CUTTING 


LIMESTONE Rock. 





The Cutter or Saw-Blades, made of various 


diameters, from 2ft. up to 13ft., are adapted for cutting limestone, sand- 
stone, grindstone,’and flagstone rocks, as well as Bath and other soft stone. 
For further particulars, apply to 


GEORGE HUNTER & CO., 
MAENTWROC, via CARNARVON, NORTH WALES. 


(KS834) 








INTERNATIONAL EXHIBITION, 1862. 
THE ONLY PRIZE MEDAL GIVEN FOR FIRST-CLASS WOOD-WORKING MACHINERY 


AWARDED TO 


SAW-MILL ENGINEERS, 


AND 


MACHINISTS, 


LONDON, &., 





CUTTING, and BORING, by which One Labourer can 
bo the work of Hight Skilled Men. Over 3,000 
references at home and abroad. 


SURREY SIDE. 





POWIS, JAMES, AND CO., 
IRONFOUNDERS, 


VINE STREET, YORK ROAD, LAMBETH, 


OPPOSITE FOOT ENTRANCE TO CHARING CROSS RAILWAY BRIDGE, 





eek 





Powts, JAMES, & Co.’s NEW REGIS 
TERED IMPROVED NOISELESS DISC FAN 
BLOWER, having great advantages overt 
the Fan Blowers hitherto in use. 


P. J. and Co. call especial attention to their New Patent Combined Endless Band and Betty’ Saw Machine, 


by which the Endjess Band or Up-and-Down Saw can be used in the same machine. 


Moulding and Planing Mac 


Also tt ir New Patent 


hine, cutting all four sides at one operation, at any angle, and such designs 


as no other machine can do. And their New and Greatly-Improved Rack Circular Saw Benches. 
SHOW-ROOMS FOR ALL KINDS OF WOOD-WORKING MACHINES.—STEAM ENGINES, ETC., READY FOR IMMEDIATE: DELIVERY. cs) 








+ 
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[ihe Lancashire Steel Company (Limited), 
—_—.¢ 


BESSEMER STEEL. 

Bessemer Steel Rails; Ship, Boiler, and Bridge Plates; Straight and Crank 
Axles, Railway Tires, Heavy Forgings for Ordnance, Marine and Stationary 
Engine Shafts, Granks, Piston Reds, Spherical and Conical Shot, Bessemer 
Steel Blocks, Hammered Ingots, Slabs, &c., up to 12 tons each. 

Manufacturers of best Cast Steel Files by Patent Machinery, Cast Steel for 
Engineers’ Tools, &c., and Sole Makcrs of Preston’s Patent Machines for 
Forging and Cutting Files. _GH128) 





Staffordshire Wheel and Axle Company 
(LIMITED). 

MANUFACTURERS of RAILWAY CARRIAGE, WAGON, and CON- 
TRACTORS’ WHEELS and AXLES, and other _— WORK used in the CON- 
STRUCTION of RAILWAY ROLLING nen K. 

CHIEF OFFICE: 


3 and 4, EXCHANGE BUILDINGS, ey 


THE NORTH OF ENGLAND RAILWAY CARRIAGE 
AND IRON COMPANY LIMITED. 


This Company is Prepared to Enter into 


CONTRACTS for the supply of RAILWAY CARRIAGES, WAGONS, 
and every description of RAILWAY IRONWORK, 


For prices and terms to 
aot THOMAS COULTHARD, Secretary. 
Offices and Works, West Strand, Preston, Lancashire. 
Branch Offices :—London: 89, Fleet-street, E.C.; H. POOLEY and SON 
Agents. Newport, Mon.: 8A, Commercia:- street; H. POOLEY and SON 
Agents, Glasgow: 154, St. Vincent-street; W. G. MORRISON, ee 





770) 








JOSEPH ROWELL, 


PATENTEE AND MANUFACTURER OF 


IRON & WIRE FENCING, 


RAILWAY GATES, AND IRONWORK, 
Iron Merchant and Contractor for General Railway Plant, 


LONDON & ABERDEEN. 


LONDON OFFICE—4, GREAT QUEEN STREET, ee 8. - 
389 





REDUCED PRICES oF 


BRYAN DONKIN & CO.’S 
IMPROVED CAS VALVES 


WITH WROUGHT IRON PINIONS. 
From 2in. to 18in., price 9s. 6d. to 12s. per 
inch diameter. 
List of prices, with full dimensions of all 
sizes up to 36in., to be had on application. 
These valves are all proved on both sides 
to 301b. on the square inch before leaving 
the works, and are always kept in stock. 
Valves made with outside racks to order. 
Also Screw Water Valves, with gun metal 


faces. 
BRYAN DONKIN & CO., 
<GINEERS, 
NEAR GRANGE ROAD, BERMONDSEY. 


STEST PUMP 
y BaiLey 





(7245) 












“omplete on tistern, gun- 
metal working parts, flexible 
tube, union juint, nipple for 
boiler, and gauge to 2501b., 


£10 nett; Packed in 
case, md for delivery, 
—— 


BAILEY'S PATENT 
WATER CAUCE COCKS. 


REDUCED PRICES. 

jin...£1 6s. | Zin...£1 10s. | Zin... £1 16s. 

Fresh proof of the efficiency of this excellent 
Fitting :— 

“ We have used your Water Gauge Cocks for 
three years, and have pleasure in saying they 
have always given us satisfaction.”— GASKELL, 
DEACON and Co., Widnes, near Warrington, 
July 27, 1866. 





** West Hartlepool Ironworks, July 26, 1866. 

** Your Gauge Cocks are cheap, durable, and 
not liable to become stopped. They answer our 
purpose better than any we have tried.— 
J. BOWES, Managing Director of PILE, SPENCE 
and Co., Limited.” 


Engineers and Boilermakers will find liberal 
terms to them. 
Makers of every description of first-class 
Engine and Boiler Fittings. 
JOHN BAILEY & CO., 
ALBION WORKS, SALFORD, 
MANCHESTER, (K178) 
> i - °B. PORTER AND CO., 
GAS ENGINEERS AND CONTRACTORS, 
GOWTS BRIDGE WORKS, LINCOLN, 
Axp 7, JOHN STREET, ADELPHI, LONDON, W.C. 








Prize, Portable, Gas s Apparatus for Country 


and all isolated buildings. 





Improved Gasworks for Towns, Vitlenes, &e 


Keferences, Testimonials and all information on applica‘icn. (8984) 





RAILWAY SIGNALS. 
E. 8S. YARDLEY, CASTLEFIELD SIGNAL WORKS, 


MANCHESTER, 


Manufacturer of Railway Signals, Point Connections, &e. ANDERSON’S PATENT SELECTING AND LOCKING APPA. 
RATUS, for Junction and Station Signals. ANDERSON'’S PATENT COMPENSATING DISTANCE SIGNAL LEVER, 
which perfectly regulates the Expansion and Contraction of the Wire. 


These a ant Inventions fulfil gd the =. of the Board of Teas, and are in extensive use on _many of 


PPL or 


apparatus, A (K88: 5) 





WILLIAM ‘SCOTT & COMPANY, 


ENCINEERS, MILLWRICHTS, AND FOUNDERS, 
PHGENIX ENGINE WORKS, PRINCE'S DOCK, 
BELFAST, 


MAKERS OF HICH & LOW PRESSURE ENGINES & BOILERS 


OF EVERY DESCRIPTION, 
FAN DEPARTMENT. 


W. S. and Co.’s SILENT FANS are made on the most approved prine iple, and will give as good results as any fan yet made 
They are fitted with Steel Spindles, long Bearings, and Lubricators. For Simplicity, Durability, and Strength of Blast, they are 
unsurpassed, (H1619) 








TOWLE, _'TEGGIN, AND CARTER, 
BRIDCEWATER IRONWORKS, SALFORD, MANCHESTER, 


Makers of LATHES, PLANING, SHAPING, SLOTTING, DRILLING, SCREWING, PUNCH- 
ING, SHEARING, and SLOT-DRILLING MACHINES, and every description of Tools used 
by Engineers; also makers of COMBINED SLOTTING and PLANING MACHINES, adapted 
(KO3) 


for squaring-up ship and bridge plates without removal from the machine. 





" pS 
- 
Towle Tk cam kT AATEA 
f Mant Efreck 








TANGYE BROTHERS, BIRMIN GHAM, 
SOLE MAKERS OF WESTON’S PATENT PULLEY BLOCKS. 


PATENTEES AND MANUFACTURERS OF 
WOOL, COTTON, HAY, AND OIL PRESSES, 
And every description of Hydraulic Machinery. 
ALSO OF THE 


NEW PATENT HYDRAULIC LIFTING JACK. 


These Compound Jacks Lift either from the Foot or Top, are most simple in 
action and construction, very safe and portable, made of the best scrap iron, 
and so arranged that one man can lift from 4 to 60 tons. 

HYDRAULIC SHIP JACKS, Screw and Sinientien Jacks, Crabs, Steam 
Winches, and Cranes. 


London Agent—Mr. 








& oan ll 


PATENT JACKe 


Cannon-street, E.C. 
(B609) 


S. HOLMAN, 18, ; 
PATENT HYDRAULIC PUNCHING BEAR 


BURT BROTHERS’ 
PATENT PNEUMATIC HAMMERS 


Are the simplest and most effective yet introduced. They are suitable for 
every description of Planishing, Stamping, Forging, Rivetting, &c., and will 
deliver from one to four hundred blows per minute, which may be regulated 
with the utmost ease. Full particulars as to price, &c., may be obtained on 
application to Mr. FREDERIC H. ROBERTS, 10, Adam-street, Adelphi,W.C., 
where a working model of the Machine may be seen. (1 1698) 


£250, 000 HAVE BEEN PAID AS COMPENSATION FOR 
ACCIDENTS OF ALL KINDS, BY THE 


RAILWAY PASSENGERS’ ASSURANCE COMPANY, 


INVESTED CAPITAL and RESEKVE FUND, £50,000, 
ANNUAL INCOME, £85,000, 
An Ani ual payment ot £3. £6 5s. secures él, ,000 in case of Death, 
or £6 per week while laid up by Injury 
Offices—64, CORNHILL, and 10, REGENT STREET, 
WILLIAM J. VIAN, Secretary. 





JESSE TILDESLEY, | 


MANUFACTURER OF 


WROUGHT IRON RAILWAY BRIDGES, 
STEAM BOILERS, GIRDERS, ROOFING, TANKS, 
PANS, GASHOLDERS, &c. &c., 


CRESCENT TRONW' ORKS, Ba BAR WILLENHALL 


JOHN ELLIS, 
ENGINEER AND TOOLMAKER 


15, BACKWATER STREET, MANCHESTER. 


ON SALE: 10in. Slide and Screw-cutting Lathe, bed 16ft. long, with gap; 
also one onan 3 Machine, stroke 15in. (G938) 


Ie w.kE ‘ARCHBUTT, 


201, Westminster Bridge-road, Lambeth, near Astley’s Theatre, 








(1710) 





Manufacturers of the Original Pat- 
tern Gravatt Dumpy. Revised List 
of Prices. Best 10-in. Dumpy Level, 
with solid centre, complete, £8 10s.; 
ditto, with compass, £9 9s. ; 14-in. 
ditto, £10 10s. and £11 lis. Theo- 
dolites, equally low. An inspection 
will prove the instruments cannot be 


JAMESON & CO.’S 
NEWCASTLE VULCAN CEMENT 


FOR STEAM JOINTS. 
A Joint can be made and Steam turned on in Fifteen Minutes. 
Used by the principal Engineers, Railway, and Steamship Companies it 
Great Britain, and in her Majesty’s Dockyard at Portsmouth. 





surpassed in quality, accuracy, or r . 
price. Illustrated catalogues post-free, MANUFACTOR Y, 3 9, DEAN STREE T, 
N.B. Levels and Theodolites on Hire, NEWCASTLE-ON-TYNE, (I 1246) 








(K279) — 


_HAWKINS'S HYDRAULIC PRESS. 


ROBERTSON’ Ss 


PATENT NOISELESS STEAM WINCHES 
AND CRANES. 


—— HAWKINS, 

7 Of iy ‘Red Lion Street, 

his iW? | CLERKENWELL GREEN, 

Manvfacturer of all descriptions o! 

ii Hydraulic Presses; likewise his 

ihe 

‘| NOTED PRESSURE CAUCE, 

! Of which W.H. begs to state he has 
over 800 in use, 

N.L.—The best Hydraulic Double Cup 


Leathers Warranted. 
(111260) 




























[The Patent Frictional Gearing Company, 
Engineers an «Millwrights, EAST MILTON STREET, GLASGOW, 
Manufacturers of Robertson’s Patent Frictional Wheels, Patent Fixed Cylinder 
Steam Cranes, Frictional Winding Engines, Cranes, Steam Winches and 
Hoists ; Makers of Fixed and Portable Engines and Boilers, Pumping Engines, 
Fans, Rotatory Pumps, Rolling Mill Machinery, Patent Straightening Machines 
for Kound Bars and Tubes, “Wood-working Machinery, Saws for Hot Iron; 
Steam, Hand, and Hydraulic Power Crane of every description, Full par- 
ticulars and prices on application. I 
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HENRY BESSEMER & CO, / 


SHEFFIELD. 


MANUFACTURERS OF 
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SAMUEL WORSSAM . AND CO., 


Having Purchased of M. PERIN, of Paris, the sole vtght to 
* import and sell his Band Saw Blades throughout the United 








a ay bey to ——- oe they are now in a position to 
SOLID WELDLESS CAST STEEL —— Yein- to Sin, in width,and up to Son. 
AND AXLES | [in pol of hua touganen, curly ant evga f ter 
| is now everywhere admitted. 
on MD ; (eee 
FOR ' For Price Lists, ads 
LOCOMOTIVE ENCINES, TENDERS, CARRIAGES & WAGONS, | SAMUEL WORSSAM AND CO., 
FORGINGS IN SOFT CAST STEEL. xs) | “ant. Siew teak, Gee a 


304, — Road, memenens BM en 


BLAST ENGINES OR STEAM FANS. 


fi 
4 Since they were awarded the Prize Medal, Exhibition, 1862, London, they have been 
OQ fe greatly improved (and re-patented). They give an effect hitherto unattained in 
i TT <i a this class of Machines, and are now guaranteed to be fully equal in economy of 
——aetti?| ~~ ~=«steam to Fans driven by ordinary engines. 




















The Steam Fan consists of an improved Silent Fan and a Steam Turbine on 
one spindle, and is complete in itself and ready for work. 


I.—No strapping or gearing. 

II.—Very little foundation, and will do without being bolted down. 
III.—Very little space, and may be fixed close to their work. 
1V.—Particularly suited for high pressures of blast. 

V.—They commence working with less than | lb. steam. 


VI.—They offer great advantages for working overtime, where it frequently 
happens a large engine has to run merely to drive a Fan. 


VII.—The Improved Footstep works immersed in a reservoir of oil. 


N.B.—A similar Machine is made to be worked by water instead of steam, an 
is now extensively applied for Ventilation of Mines. 


| TURBINES, FANS, CENTRIFUGAL PUMPS, COTTON GINS, SEED 
GGG NSS ACW CLEANERS, MINE VENTILATORS, SHIP VENTILATORS, &. ass) 


THE N ORTH ‘MOOR FOUNDRY COMPANY, OLDHAM. 





NEW IMPROVED COMBINED STEAM ENGINES AND BOILERS. 


ts 




















pee wh 





























7 ran 
STATIONARY ENGINE. STEAM CRANE. 
’ ie Engines are complete, with Chimney-shaft, Base-plate, and Ash-pit; they require no building whatever, but may be started 
immediately on arrival ; and, having an independent framing, they are a great Improvement upon the usual engines of this class which are built upon the boilers, The 
Steam Cranes swing round and counte srbalance the load ; they are the Stron: gest, most powerful, and CHEAPEST Steam Cranes mannfactured. 
PRICES OF ENCINES AND BOILERS COMPLETE, DELIVERED IN LEITH, CLASCOW, LIVERPOOL, HULL, OR LONDON. 
a 2-horse | 3-horse 4-horse 5-horse 7-horse | 9-horse 11-horse To hoist 35 To hoist 50 To hoist 70 To hoist 6 
ST ATION ARY power. ee power, power. power. power. power, | STE A M cwt. cwt. cwt, tons. 
} } | | 
| ENGINES. 265 | £85 £105 £125 | £150/ £180 £210, CRANES. e190 | £235 £285 | £380 





ALEXANDER SHANKS AND SON will be glad to furnish Prices and Illustrations of Hoisting Engines, suitable for Builders’ and Contractors’ purposes ; Engines for 
Pile-driving, Pumping, Winding, &c.; Donkey Engines for Discharging Vessels, Overhead Travelling Cranes, &c. &c. A. 8. and Son would remind Intending Purchasers that 
their Engines, Cranes, &c., are all mi snufactured by the aid of the most improved machinery; and being Cast Malleable Tronfounders many of the parts are fitted with this strong 
and dura’ oe metal in place of ordinary cast iron. 


ALEXANDER SHANKS & SON, DENS IRONWORKS, ARBROATH, NB. 
LONDON OFFICE-—27, LEADENHALL STREET, EC “™ 
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DRAWN STEEL CYLINDERS, 


Condensing Tubes, Telescopic Rifle Tubes, Gun Barrels, Pump & Piston Rods, Shafting. 


THE HYDRAULIC TUBE DRAWING AND STEEL ORDNANCE COMPANY, LIMITED, 


ARE PREPARED TO MANUFACTURE 


DRAWN STEEL TUBES FOR ALL PURPOSES REQUIRING STRENGTH & LIGHTNESS. 
No. 14, WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N. (Hi891) 














BY HER MAJESTY’S ROYAL LETTERS PATENT. 


LONDON OFFICE: 
48, PALL MALL. 


DEAKIN AND JOHNSON’S 
PATENT 
PUNCHED STEEL. 


| BRAND. 





WORKS: 
BRADLEY, NEAR BILSTON. 


DEAKIN AND JOHNSON’S 
PUNCHED STEEL GUN BARRELS. 


THE FOLLOWING MANUFACTURERS, 
WM. MILLWARD & SON, EZRA MILLWARD & SON, JOHN CLIVE & SON, 
COOPER & GOODMAN, WM. DEAKIN & SON, FAULKNER BROTHERS, 
R. H. CLIVE, JAMES TURNER, BEEZELY BROTHERS, 


CONSTITUTING 
THE GUN BARREL ASSOCIATION OF BIRMINGHAM, 
Are now prepared to enter into Contracts with Governments and Others to Manufacture 
ANY NUMBER OF PUNCHED STEEL BARRELS, UP TO FIFTEEN THOUSAND PER WEEK. 
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GIFFARD’S PATENT INJECTOR COMPLETELY SUPERSEDED 


THE NEW PATENT DONKEY STEAM PUMP. 


[SPECLFICATION.] 

THIS Pump is constructed on an entirely novel and simple principle, there being only a crank-shaft 
and fly-wheel of small size, the slide-valve being worked inside the steam chest by means of a steel crank 
and friction roller, thus disptertsing with eccentric, red, and straps. All the working parts are made of steel, 
hardened and polished. The cylinder and Pump are in one casting, and bored throughout, the body of the 
Pump as well as the stuffing-box. The pump-ram is of the best gun-metal, being cast in one piece with 
the piston and piston rod, and fitted accurately to the bored body of the Pump, thus ensuring a nearly 
perfect vacuum in Pumping. The stuffing-box glands are also of gun-metal polished. Tke valves and 
boxes are of the best gun-metal, the valves being of the spherical description, the cover. fitted with 
brass cages, and the joints faced metal to metal. The slide-valve is of hard bell-metal. The steam chest, 
with cylinder end, is in one piece, and may be removed without disturbing either steam or exhaust pipes. 
The whole Engine may be taken to pieces and put together under steam in fifteen minutes, without 


disturbing any pipes whatever. 
































| . | Approx. H.P. | Approx. gallons ‘ Price of Giffard’s Injector. 
j Size. Ram. | Stroke. boiler supplied. | Apero per hour. Price. In Brass. | In Iron. | 
—_ 

No. 4 1jin. 3in. | 15 | 230 | & 108. £15 £10 10s, | 
ee; & 3 22 350 | £12 12s, £19 £13 10s. | 
6] 1 ‘ | 30 500 | £14 Ms, £23 £16 10s. 
7 2 4 49 700 £17 £27 £19 10s. 
8 | 2 54 55 900 £19 10s. £32 £22 10s. | 
$i 54 75 1150 £22 10s. £36 £25 10s. 
10 | 2h ez | 90 1420 | £25 10s. £40 £28 103, | 
Il 23 a 110 1720 £28 10s. £45 £31 10s. | 
12 | 2 8 120 2000 £31 10s. £50 | £34 10s. | 

Ee) Tie - se 
N.B.—Sizes and capacities similar to Giffard’s Injector. All guaranteed to work efficiently, 


TERMS: NETT CASH ON DELIVERY IN LONDON. 

Giffard’s Injector will not force water over 120 deg. Fah., while these Pumps possess the great 
advantage of being able to pump boiling water. Giffard’s Injector will not draw water over 6ft. deep, 
while these pumps draw water 15ft., and, by using one size larger than required for forcing the quantity, 
will draw 30ft. deep. These Pumps begin tg work at 15 lb. per square inch ; to work at a lower pressure 
the next larger size must be used. Sizes up to No. 10 kept in stock. Larger sizes, and special Pumps for 
throwing water into tanks, or as fire engines, can be made in a few days on application to the undersigned 


BROWN, WILSON, & CO., 
80, CANNON S8T., E.C.; & VAUXHALL IRONWORKS, 8. aoxt Eusvamiox. — (K68) 





Smpz ELEVATION, 
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S. OWENS & CO., tate Cruinton & Owens, 
WHITEFRIARS STREET, LONDON, EC., 
HYDRAULIC AND GENERAL ENCINEERS AND MANUFACTURERS OF PUMPS, | 
HYDRAULIC AND SCREW PRESSES, OIL MILL ‘MACHINERY, STEAM PUMPING ENGINES, TURBINES, WATER WHEELS, BORING TOOLS, j 
PORTABLE STEAM ENGINES, AND GENERAL CONTRACTORS’ PLANT. 
FILLING FLOUR 
WH ai 
sieimiiiaiaiin y HYDRAULIC COTTON PRESS, 
Y WOOL BALING PREs: “SS ; pe Z 
pis OLIVE Ui OR DRUGGIST’'S PRESS. GEARED SCREW C TTON PACKING PRESS. 
| 
“Re 
i 
TWh WN 
Hand Proving Pump, for Testing 
Boilers, &c. 
b J 
% 
EZ 
¥, 
vA / 
F 
= 
— Improved Double-action Pum,, with Steam 
power Pillar Gear, suitabie for Brew- 
=< : eries and Manufactories. 





til 
a 
AM 
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| | 
BSS SS ——s RQ QQ EEE ee : eee 
P ‘ SAQA Ss Improved Double-acting PUMPS for various Liquors, with 
Treble-barrel FORCE PUMPS, with Steam HYDRAULIC LINSEED OIL PRESSES Steam-power Gear. 


Mower Gear, for Breweries. Pistilleries, &. 




















~ — 


SinGLE, DOUBLE, AND TREBLE-bAKREL PUMPS FOR DEEP WELLS, Steau han ter ig hn te “way ayaguad 
For Waterworks, Breweries, and Manufactories, for Hot, Cold, or Chemical Liquors, Filling Tevks, Feecing Boilers, &c. | 


Illustrated Catalogues, Lithographs, Cuts, Drawings, or Plans,to.a larger scale, with full particulars of any description of Hydraulic Machinery, may be pas ‘ lk 
applicution at the Works, Whitefriars, where a very large stock can always be inspected. (& 
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W™ COULTHARD AND SONS, 


ENGINEERS, BLACKBURN, 
MAKERS OF PATENT BLAST ENGINES, ROLLING MILLS, BOILERS. 


PUMPS, BRIDGES, RAILWAY AND COLLIERY PLANT. 
FURNACE BUILDERS. AND GENERAL CONTRACTORS. _— 


GEORGE RUSSELL AND G0.’S IMPROVED PATENT ENGINES, BOILERS, CRANES, &, 
>; mA02)") ee oT) 7 oo BR a “a , 


These Engines, Boilers, 
&c., are constructed j A™ Makers of Over- 
of the best materials, Lg. Fic. j<-- head, Derrick, 
carefully fitted, and well | Wharf, Railway, Foun- 
finished, extra strong, dry, and Quarry Cranes, 
and guaranteed in every | for Steam or Hand; 
respect. Prices and par- | Crab & Steam Winches, 
ticulars, with testimo- | Fresh Water Distilling 
nials from and references | Apparatus, Screw En- 
to well-known Firms, on | | oR |gines, Boilers, Donkey 
application. Numerous \\y —,o ey | Fngines, Rivetting Ma- 
—- chines, Contractors’ 


moditications and special c I 

applications | may be “STATIONARY ENGINE, oe eg 

Ale of these Engines, with Boiler Combined. No 

sn receipt Building or Fixing required. 
fC1PE Shaft projects at each side. 
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DOME BOILER, Safety Valves, Boiler 
with Chimney, Fittings, Rivet Hearths. 
and Fittings. General Ironwork and 
No Building. | Furnishings. (1 1332) 





STEAM CRANE, 
on Wheels or Fixed 





HOISTING EXGINE fixed to Vessel’s 
Deck, for Loading and Discharging, with 
gear to work Pumps, Windlass, &c., and Ap- | The boiler, tank, 


HOISTING ENGINE, with Fillar 
and Jib. May also be used for work- 
ing Pumps, Winding, Driving Mor- 
tar Mill, Circular Saw, Machines, &c. 


es 
HOISTING ENGINE, 
on Carriage and Wheels, 
for Bu'lders, Contractors, 
Shipbuilders, Wharves. 

















&c., balance load. 














paratus for producing Fresh Water. 


of particulars. 


ALPHA WORKS, MOTHERWELL JUNCTION, near GLASGOW.—Ofiice ; 7, Exchange Place, GLASGOW, 


—— . 


AGRICULTURAL 
LOCOMOTIVES, 


FOR STEAM PLOUGHING, 
THRESHING, AND 
GENERAL FARM WORK. 


STEAM 
PORTABLE AND FIXED 
ENGINES, 


ROAD 
a —\ A=ea ' FOR PUMPING, SAWIN 
ROLLERS. = — ee ee 


= ——_. HARE = 
STARE tape ge 














LOCOMOTIVES, 


AND 


7 





Ss P TRAMW NE 
AVELING ATENT AMWAY ENGINE. 
- T pang $cc embodying as they do the distinguishing features of AVELING AND Porter’s Road Locomotives, are of so simple a construction that they can be driven by any 
wdinary labourer. They have also all the advantages of Portable or Stationary Engines, for Pumping, Sawing, and driving General Machinery. They are in use at LM. ‘ 


Dockyards of Chatham, Portsmouth, and Devonport ; East London Railway, and in various Mines, Quarries, Brickfields, &c., in this and other countries. 


PRICES FROM £350. SPECIFICATION AND PARTICULARS ON APPLICATION TO THE MANUFACTURERS, 


AVELING AND PORTER, 
ee See. ee 


Messrs. R., J.. & HE. COUPE, 
WORSLEY MESNES IRONWORKS, WIGAN, 


























MANUFACTURERS HIGH PRESSURE 


IN PARTICULAR OF 


HO REZONTAL 


HIGH 
CONDENSING 





PRESSURE, 
STEAM ENGINES, 


Bess to inform those requiring Steam Power in any of the above forms that they have on hand, completed and approaching completion, 

“. a large assortment of these Engines, as under, excepting that, inasmuch as any particular one may be required as a simple High-pressure Engine, the Condenser and 
Air-pump are not attached until the Engine is absolutely ordered. 
of 16 Horses’ Power, 14 inches Bore of Cylinder, and 3 feet Stroke. 
of 14 Horses’ Power, 12 inches Bore of Cylinder, ani 3 feet Stroke. 
of 14 Horses’ Power, 14 inches Bore of Cylinder, and 2 feet Stroke. 
of 12 Horses’ Power, 12 inches Bore of Cylinder, and 2 feet Stroke. 
of 10 Horses’ Power, 10 inches Bore of Cylinder, and 1} feet Stroke. 
of 8 Horses’ Power, 8 inches Bore of Cylinder, and 1} feet Stroke. 


VERTICAL ENGINES. 
4 of 10 Horses’ Power, 10 inches Bore of Cylinder, and 1} feet Stroke. 


of 50 Horses’ Power, 26 inches Bore of Cylinder, and 4 feet Stroke. 

of 40 Horses’ Power, 24 inches Bore of Cylinder, and 4 feet Stroke. | 

of 4) Horses’ Power, 24 inches Bore of Cylinder, and 3 feet Stroke. 

of 35 Horses’ Power, 22 inches Bore of Cylinder, and feet Stroke. 

of 32 Horses’ Power, 20 inches Bore of Cylinder, and feet Stroke. | 

of 30 Horses’ Power, 20 inches Bore of Cylinder, and 34 feet Stroke. | 
} 
| 


> 
mS DO Doo 


of 30 Horses’ Power, 20 inches Bore of Cylinder, and 3 feet Stroke. 
of 25 Horses’ Power, 18 inches Bore of Cylinder, and 3 - feet Stroke. 

2 of 20 Horses’ Power, 16 inches Bore of Cylinder, and 3 feet Stroke. 
The whole of the above Engines are finished off bright ; they have wrought scrap iron cross-heads and crank-shafts, The Engines being manufactured by us in large 


uantities, we are enabled to offer them at prices much below those of other first-class houses doing miscellaneous work. (K467) 


bo = & bo bo be bo bo 
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RANSOME’S AND BIDDELL’S PATENT CHILLED 


KAILWAY CROSSINGS, 


TWELVE THOUSAND NOW IN USE, 
CHEAP, EASY TO LAY DOWN, DURABLE. 


Address, R A N 80 M ES & 51 MS, 17, Victoria-street, Westminster. 


THE BRISTOL WACON WORKS COMPANY 


(K782) 














LIMITED, BRISTOL, 
(Late A. and T. FRY,) 
Call the attention of LOCAL BOARDS of HEALTH, CONTRACTORS, &c., to their 


REGISTERED TRON-BODIED TUMBLER CARTS, 


For the Kemoval of Sewage, Street Sweepings, &c.; also their 


IRON-BODIED WATERING CARTS AND IMPROVED ROAD SCRAPERS. 


Full particulars as to prices, sizes, &c., on application. 


BUILDERS OF RAILWAY WACONS, FOR SALE OR HIRE. 


PERMS: Cas hoor v Def ferred | Payments. (KAR5) 








CAU TION. _Saxby and Farmer hereby caution all -arties against Imitations of 
their Locking Apparatus, and against Infringements of their Patents. 
i} 


Bs 


AAV 
ative 
ini 


vie | 
AV Ne 
TV 


— 


SAXBY & FARMER’S PATENT SAFETY AND ECONOMICAL RAILWAY SIGNALS, 
CHARING CROSS. 


This system of working and governing Railway Points and Signals comprehends and completely fulfils all the regulations and requirements of the Board 
of Trade, and has obtained the highest approval of the Inspecting Officers. 





‘If any one wants to see what can be done in Railway Signalling, let him examine SAXBY’S system at the Hole.in-the-Wall Junction, Victoria Station, 


London.”—Vide Observations of COL. YOLLAND, R.E. 

The Patent*Safety;Locking Apparatus can be readily and inexpensively applied to Junction Signals of all kinds now erected and in use, and no new Junction 
should be opened without it. It is the most economical arrangement. 

SAXBY AND FARMER, having had mapy years’ practical railway experience, are well qualified to advise on the best and most economical arrang' 
ment of Stations and Junctions, and of the Sidings, Points, Crossings, and Signals necessary for Traffic purposes, combining the greatest facilities with the 


greatest security of working. REFERENCES. 
SAXBY AND FARMER’S PATENT SIGNALS ARE IN USE ON THE FOLLOWING RAILWAYS, VIZ :- 


THE LONDON AND NORTH-WESTERN | THE BLACKWALL 
THE LONDON AND SOUTH-WESTEKEN 2 BELGIUM STATE RAILWAY ™ 
THE GREAT WESTERN 2 MANCHESTER, SOUTH JUNCTION, AND ALTRINCHAM 
THE GREAT EASTERN > MANCHESTER, SHEFFIELD. AND LINCOLNSHIRE 
THE GREAT NORTHERN 
THE LONVON, BRIGHTON, AND SOUTH COAST 
THE SOUTH-EASTER®S 
THE LONDON, CHATHAM, AND DOVER 
THE NORTH LONDON 
THE METROPOLITAN 
THE WEST LONDON EXTENSION 
THE VICTORIA STATION AND PIMLICO 
THE CHARING CROSS AND CANNON STREET 
THE NORTH-EASTERN 
THE BRISTOL AND EXETER 
THE GREAT AND PERFECT LOCKING ARRANGEMENT AT CANNON STREET COMPRISES 67 LEVERS IN ONE APPARATUS, 


Patent Railway Signal Works, Canterbury-road, Kilburn, London, W. 


N.B.—Sidings connect the Works with the Kilburn Station of the London and North-Western Railway, Edgware-road, and 
afford direct « communication with all the lines in the > kingdom. (K J 


S LANCASHIRE AND YORK=HIRE 

> LANCASTER AND CARLISLE 

} GLASGOW AND SOUTH-WESTERN 

, BLYTH AND TYNE 

5 COCKERMOUTH, KESWICK, AND PENRITH 

> VALE OF NEATH 

f INVERNESS ANL ABERDEEN JUNCTION 

= COALBROOK DALE 

THE BUXTON EXTENSION 

| THE GREAT SOULHERN AND WESTERN, IRELAND 
| &e. &e. &e. 




















REDUCED PRICE LISTS. 


RUSTON, PROCTOR, & 0°. 
CELEBRATED PORTABLE ENGINES 


FOR THEIR SUPERIOR EXCELLENCE HAVE RECENTLY HAD AWARDED 


TWENTY-FOUR GOLD, SILVER, AND BRONZE PRIZE MEDALS, 


INCLUDING THOSE OF 


LONDON, ST. PETERSBURG, SCHWERIN, GOTHEBORG, LILLE, HAMBURG, 
LA HAYE, BELFAST, COLOGNE, GAND, &. &. 


They are made with one or two Cylinders, in sizes of from Four to Forty Horse Power, and are otfered 
to the Public as combining advantages and improvements which render them superior to ae others, 
especially for the following purposes, for which, in any climate, they are specially adapted, viz. 


DRIVING CENTRIFUGAL 
PUMPS (for Irrigation or 
Drainage. ) 

COTTON GINS, &c. 

CONTRACTORS’ MORTAR 
MILLS. 

BRICKMAKING MACHINERY 

SAWING BENCHES. 

FLOUR MILLS. 

THRESHING MACHINES, &c. ac. 


For Iustrated Catologues, with full particulars, 
apply to 


RUSTON, PROCTOR, & CO., 
SHEAF IRONWORKS, 


LINCOLN. 





(F2 DD 


Bes, ee ePRERE 
Benson's Watches. - Prize’ Medal, 1865. 
Benson’s Watches Sent Safe by Post. 
Benson’s Clocks Manufactured by Steam 
Benson's Silver and Electro-Plate. Prize 
Benson’s Gold Jewellery, Novel and Artistic. 
Benson's Illustrated Pamphlet, 2d. 
Benson, Old Bond-street and Westbourne 


Ppenson’ s Steam Factory and City Show 


Rooms, 58 and 60, Ludgate-Hill. (1 1709) 


FOX, WALKER, & CO.’S 
SUPERIOR PORTABLE ENGINES, 


AWARDED, FOR EXCELLENCE OF WORK, PRIZE MEDAL 
VIENNA EXHIBITION, 1866, OFFERED AT 


GREATLY REDUCED PRICES. 


are treated on liberal terms.—Apply to FOX, 
i WALKER, AND CO., Atlas iscnwesin, Bristol. (K104) 








PLYMOUTH FOUNDRY & ENCINE WORKS 


COMPANY, LIMITED, 
MILL BAY, PLYMOUTH, 
MANUFACTURERS OF 


MARINE AND STATIONARY ENGINES, 


Steam Boile-s, Machinery, Castings, and Forgings, © of every description, 
for Shipbuilders, Contractors, &. 
Various s.ce Horizontal High-pressure Engines amass in Stock. (K133 


TO MILL-OWNERS AND ENGINEERS. 
PATENT MILL GEAR GREASE, 


DOES NOT THROW OFF, 
FREE FROM ACID, 
SOLUBLE IN COLD WATER, 
NOT INFLAMMABLE, 
26s. per Cwt. 
Superior to the best Russian Tallow or Soft Soap. 





12lb. Sample in Tin Case forwarded, carriage free, on receip' 
of 5s. in Postage Stamps. 


C. SWAISLAND, ABBEY CHEMICAL WORKS, WEST HAM, 
LONDON, E. 
_EFPICIENT AGENTS‘ MAY APPLY. 


(K638) 





WIL LIAM WEBB. 
MANUFACTURER OF 
WROUCHT, BRASS, AND COPPER BOLTS, NUTS, TUBES, 
RODS, SHEETS, RIVETS, WASHERS, PUMP RODS, &c., 
ROLLER OF ALL KINDS OF METALS, 
Caster of every Description of Brasses for Engineering and Shipbuilding 


ATLAS WORKS, ROLFE STREET, SMETHWIOK. 


THE METROPOLITAN 
RAILWAY CARRIAGE & WACON COMPANY 


(LIMITED). 


SALTLEY WORKS, BIRMINGHAM. 
Successors to Messrs. JOSEPH WRIGHT and SONS, 


RAILWAY CARRIAGES, WAGONS, 


And Railway Ironwork, 


OF EVERY DESCRIPTION. 


RAILWAY CARRIAGES and WAGONS built for CASH, or 
upon DEFERRED PAYMENTS. 
A large number of COAL, IRONSTONE, BALLAST, and 
ether WAGONS to be LET on HIRE. 
Manufactory and Chief Offi 





TLEY WORKS, BIRMINGHAM. 
(K&857) 


London Offices—No. 8, ADAM STREET, ADELPHI, W.C. 

















Burmey and Co. (late Burney and Bellamy), 
MILLWALL, POPLAR, E.—Wrought Iron TANKS, CISTERNS. 

FUNNELS, GIRDERS, &. These are much cheaper and lighter than any 

other make. Cattle Troughs for Farmers. 8424 


HEAD, WRIGHTSON, & CO. 
(LATE HEAD, ASHBY, & CO.), 
TEESDALE IRONWORKS, STOCKTON-ON-TEES 





sya 
| oil 








7 "4 ~* i ee ot 
IMPROVED TANK LOCOMOTIVE, 
FOR IRONWORKS, COLLIERIES, MINES, SIDINGS, AND CON 
TRACTORS’ PURPOSES. 
Fail particulars and prices given on epplication. 


Three Engines now Ready for Delivery, and others will be a 
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IMPORTANT TO PURCHASERS OF PORTABLE ENGINES. 
A Minimum Saving of Twenty-five per Cent. in the Consumption of Fuel! 


ROBEY AND COMPANY’S 


(LAKE’S PATENT,) 


SELF-CLEANING AND FUEL-ECONOMISING TUBE 
AND FLUE VALVES. 


Y the application of these Valves to Locomotive, Portable and other Multitubular Boilers, not only is an absolute Saving of Twenty- -five per Cent. effected in the 
Consumption of Fuel, but the Tubes are rendered Self-Cleaning, requiring no sweeping out whatever. The great prac 


once evident. 


tical importance of this invention is at 


The Cost of the Apparatus is Saved in Fuel alone in Three to Four Months after being applied to the Engine, while much time is also saved in the operation of 


clea ning the Tubes. 


These Valves can be readily fitted to any Engine already in use. 


COST OF 


10-Horse power and under 
12 3 
14 ” 


ROBEY AND COMPANY ( (LIMITED), 1 LINCOLN. (774) 





TUCK’S PATENT PACKING FOR STEAM ENGINES, &. | 
INDIA-RUBBER VALVES, &c. 
J H. Tuck and Co. beg to | 


® call attention to the annexed “ TRADE MARK.” 
which in future will appear upon each length of 
TUCK’S PATENT PACKING, as also upon their 
Valves (guaranteed quality), Sheet India-rubber 
Buffers, Ho-e, Tubing, Banding, &c. 
J. H. TUCK & CO., 
35, CANNON STREET, EC. 
WorKs: LAMBETH. 


TRADE MARK. Contractors to the Admiralty. (K339 





APPARATUS FOR PORTABLE ENGINES :— 


£10 16-Horse power 
12 20 - 
14 25 - 


"MANUFACTURERS AND LICENSEES— 


LAMBERT 








JUCKES’ 
IMPROVED SMOKE-PREVENTING FURNACES, 


DAVID HART, 
ENGINEER, MILLWRIGHT, & IRONFOUNDER. 


244, WHITECHAPEL ROAD, AND WENLOCK ROAD, 
CITY ROAD, LONDON, 





MANUPACTURER oP JUCKES’ IMPROVED 
SMOKE-PREVENTING FURNACES, 
@ As applied to Stationary Engine Boilers, Brewing Coppers, 
Reverberatory Furnaces, and Baker’s Ovens. 

Also of JUCKES’ & SWINBURNE’S PATENT FURNACES, 
4s applied to Locomotive and Portable Engine Boilers. 

Sole Manufacturer of STANLEY’S PATENT 
WEIGHING MACHINES. 

Agent for thesupply and fixing of GIFFARD’S 
PATENT INJECTOR 
> All descriptions of CRANES for Hand and 

Steam Power. (K370) 














MORIARTY’S PATENT —— ARRESTERS, 
FOR AS SUPPLIED 
TO THE 
LOCOMOTIVES LONDON AND BRIGH 
I LAPUA | | i wee TON, 
AND oe Sam, 
OTHER : GREAT INDIAN, 
AND PENINSULAR 
ENGINES. RAILWAYS. 





wt | P 
Hi 


TN 
EXTRACT FROM THE “TIMES” AND “ ENGINEER” NEWSPAPERS, 
FEBRUARY, 1865. 


‘SPARKS FROM LOCOMOTIVE ENGINES.—Since the trial of Fielder v. the 
London and Brighton nay oo. decided in the Court of Exchequer 
on Tuesday, for in for loss d through the 
destruction ot Trees in a Plantation, caused by Sparks from the Engines used 
vr the Defendants’ line of railway, the Company have adopted a patent by 

r. C. MORIARTY. of Greenwich, by which fires from this cause will be pre- 
vented. An official test of the patent was made a short time since by Mr. 
CRAVEN, Superintendent of the Locomotive and Carriage Department of the 
London and Brighton Railway Company, in conjunction with Mr. GEORGE 
BERKLEY, of the Great Indian Peninsular Railway Company ; and the expe- 
riment was so satisfactory that all the Locomotives of the former Company are 
now fitted with the Apparatus, which is being supplied for the engines of the 
atter Company.” 








PATENT 


STEEL WIRE, WHALEBONE, & HAIR TUBE BRUSHES, 


FOR MARINE AND LOCOMOTIVE BOILERS. 


Uj ae 


E% 4 Y D.. 





5 & 


SSSA AAAS AAS SS 


Mr. M. has just-patented an Improvement of his former Patent, which has 
been before the Public so long that they need no further recommendation. 


22, Nelson Street, Greenwich, S.E. 





(1 1227) 


MARSHALL, SONS, & CO. 


£16 
20 
25 





BROS., 


,TUBE MILLS, IRON & BRASS WORKS, 


[BOILER TUBES. ] W A L S A L L. [HYDRAULIC TUBES. ] 


SLUICE VALVES, HYDRANTS, LARGE STOP AND DRAW-OFF COCKS, 
SAFETY ETY VALVES, PUMPS, &e. (K863) 


REDUCTION IN PRICES OF PORTABLE ENGINES. 


(LIMITED), 


GAINSBOROUGH, LINCOLNSHIRE, and 59, CANNON STREET, LONDON, 


MANUFACTURERS OF 


PORTABLE 


STEAM ENGINES, 
FIXED 
HORIZONTAL STEAM 
ENCINES, 





MULTITUBULAR 
AND 
CORNISH BOILERS. 

Munich . . . . Gold Medal 

Hamburg. . . . Large Silver Medal 

Chambery ... 45 » ” 

0 ae ~ Pr 

Ashton oe «< ” ” ” 

Pretem c-s s  p ~ » 
&e. &e. 


________—- REVISED ILLUSTRATED CATALOGUES | POST. ‘FREE. ON APPLICATION. __ (1949) | 





FINISHING 
THRASHING 


MACHINES, 


CORN GRINDING MILLS, 


SAWING 
MACHINERY, &c. 








Doncaster . . First Prize £50 
Market Rasin . First Prize 

Pesth. . . . Three Prize Medals 
Médling . . . First-Class Medal 
Dunedin . - Medal for Special Merit 


Warrington . Large Silver Medal 











T0 CONTRACTORS AND AND USERS OF PORTABLE STEAM ENCINES, BOILERS, CHANES, &c. 
[2 Issuing the Sixtieth Edition of our Catalogue we beg to assure Purchasers that by 


careful attention to their requirements, the employment of a large and sufficient capital, the most extensive and modern 
plant of labour-saving machinery, combined with the peculiar local advantages of our situation, and the LIBERAL SYSTEM upon 
which we conduct all our Business, both Retail and Wholesale, we expect to maintain the high standing we have MORE THAN A 


cENTURY held, for supplying the BEST MACHINERY on the BEST TERMS. 
LEIsTON Works, SUFFOLK. 


LIST PRICES GREATLY REDUCED. 
Portable Steam Engines always ready for immediate delivery, from 8 to 25-Horse Power. Second-hand Portables, 


5, 7, and 9-H.P., in first-rate order. 





LEISTON WORKS, 
SUFFOLK, 


LONDON OFFICE, 36, MOORGATE 
STREET, E.C. 


THE OLDEST HOUSE IN THE TRADE 


FOR 


PORTABLE 
STEAM ENGINES. 


OBTAINED THE 





“FIRST” PRIZE EVER AWARDED FOR 
THEM UNDER TRIAL. 


RICHARD GARRETT AND SONS. 





(I 1331) 














Dec. 28, 1866. 


THE ENGINEER 








xi 











Letters Patent. 





MANUFACTURERS TO HER MAJESTY’S HON. BOARD 
OF WORKS. 


CLARK AND COMPANY, 


SOLE PATENTEES AND MANUFACTURERS OF 


SELF-COILING REVOLVING SHUTTERS, 


IN STEEL, IRON, & WOOD, 


, i 


| 


Aa 


FOR CLOSING SHOP FRONTS & PRIVATE HOUSES. 
AND ESPECIALLY ADAPTED FOR 


GOODS SHED ENTRANCES, 


AS FITTED TO 


IPSWICH & HARWICH STATIONS, GREAT EASTERN 
RAILWAY, THE SOUTH-EASTERN RAILWAY, EAST- 
ERN BENGAL RAILWAY, &c. &c. 

LONDON—RATHBONE PLACE, OXFORD STREET. 

PA RIS—42, RUE NOTRE DAME DES VICTOIRES. 


MANCHESTER-—4, MARKET STREET. 
GLASGOW BUCHANAN STREET. 
DUBLIN—25, WESTMORELAND STREET. 
BIRMINGHAM-—1, KING ALFRED'S PLACE. 


LLOYD AND LLOYD, 


ALBION TUBE WORKS, BIRMINGHAM, 


No. 66, Queen-street, London, E.C.; and No. 56, Rue du Chateau-d’Eau, Paris, 
PATENT LAP-WELDED IRON TUBES, 
IMPROVED HOMOGENEOUS METAL TUBES 


OR LOCOMOTIVE, MARINE, & STATIONARY BOILERS. 
WROUGHT IRON TUBES AND FITTINGS, 


FOR GAS, STEAM, WATER, &c. 


SOLID & BRAZED COPPER & BRASS TUBES & TUBING. 


Solid Bottom Gan Metal Giand Cocks, Water Gauges, Whistles, &c. 


Stocks, Taps and Dies for Screwing, and Gas-fitters’ Tools of all kinds 
(F196) 


67, 


(K824) 





GREEN'S IMPROVED PATENT 


INVERTED CYLINDER ENGINES AND 
BOILERS COMBINED. 








‘ i ‘hese Engines and Sellen occupy a very 
small paca, are specially adapted for use by Contractors, and i: 
Warehouses, Workshops, Printing-offices, &c. For exportation they ar: inva- 
luable, being sent out in complete working ‘ rder, ready tor immediate use. — 
I!lustrated price ‘ists free on application to THOMAS GREEN and SON, 

Smithfield Ironworks, Leeds; 54 and 55, Blackfriars-road, London, 8. 
The following is a list of Engines and Boilers combined, that T. G. anl Son 

have in stock at the present time ready for del:very :— 
6 3-horse power Steam = ee suitable for a purposes ; 
do. 


14 do. 

1 6 do. do. fe. 4 

1 8 do. do. do. do. 

% 2 do. do. ordinary Engines -ndJ Boilers combined ; 
% 3 do. do. do. do, 

7 4 do. do. do. do. 

2 6 do, do, do. do, 

4 8 ¢o. vo, do. do, 

118 co, ao, do. de, 

23 do co dc. do K750) 





| J. SHIPMAN & CO. 
"MANUFACTURERS OF CAST STEEL & CAST STEEL WIRE. 
FIRST QUALITY STEEL, 


For all Engineering, C purposes, also for Tools, 
Saws, Files, Taps, Dies, &c. &c. 


MILD CAST STEEL OF HIGH TENACITY, 


With Welding Properties equal to Iron. 
BEST CAST STEEL WIRE, 
For Fish-hooks, Needles, Hackle-pins, Umbrellas, Crinoline, &e. 
MILD CAST STEEL WIRE, 
Suitable for Telegraph Wire, Flexible Ropes, Reed and Card Wire. 
SPECIALITY in Steel Rope Wire for Steam Ploughs, Telegraph Wire, Signal 
Cords, Flat and Round Pit Ropes, combining the highest degree of 
Toughness and Durability. 


| ATTERCLIFFE AND BURTON WEIR STEEL WORKS AND 
WIRE MILLS, SHEFFIELD. 


DEPOTS AND AGENCIES. 
Paris: 25, Faubourg du Temple. Berlin: 43, Tauben Strausse. (K365) 


THOMAS FIRTH & SONS, 


SHEFFIELD, 


MANUFACTURERS OF 





| WELDLESS CRUCIBLE CAST STEEL & PUDDLED STEEL 


LOCOMOTIVE, CARRIACE, AND WACON TIRES. 
CAST STEEL 


MARINE, LOCOMOTIVE, & OTHER CRANK SHAFTS (IN THE ROUGH 
OR FINISHED), STRAIGHT AXLES, PISTON & CONNECTING RODS 
And all descriptions of Forgings and Uses for Engineering purposes, 
SUPERIOR CAST STEEL FOR SPRINGS. 
And also in Bars and Rods for Chisels, Turning Tools, Taps, Dies, and 
all kinds of Railway and Engineering Tools. 


FILES, SAWS, & EDCE TOOLS OF EVERY DESCRIPTION. 
London Office 


4, WESTMINSTER CHAMBERS, VICTORIA STREET,S.W. (K87 





TO ARCHITECTS, ENGINEERS, 
BUILDERS, &e. 
THE 
NEWEST DESIGNS FOR 


LAMP POSTS, 














DWARF GAS PILLARS, 
BRACKETS, LAMPS, GATES, 
RAILINGS, BALCONY PANBLS, 
STABLE FITTINGS, 
COLUMNS, &c. &C. 

Will, upon receipt of particulars, be for- 

warded free on application to— 
TURNER & ALLEN, 
IRONFOUNDERS, ENGINEERS, &C., 


201, UPPER THAMES S8T., E.C. 
(K7v9) 


DAVIS AND PRIMROSE, 
LEITH, N.B., 
ENGINEERS, MACHINISTS, &e. 














MAKERS OF 


STEAM HAMMERS, 


STEAM CRANES, 
STEAM WINCHES, 


STATIONARY ENGINES, 


ETC. — 





KENDALL AND GENT, 


MAKERS OF 











° os ’ ° 
Ez gineers’ and Machinists’ Tools of all Kinds 
and most approved principles; also of their PATENT SELF-ACTING 
TUBE-CUTTING MACHINES, as used at Crewe, and other Locomotive, 
Marine Engine, and Gas Tube Works, for Iron and other Tubes from lin. to 
Gin, diameter. Will cut 400 2in. Iron Tubes in 10 hours. 


VICTORIA WORKS, SALFORD, MANCHESTER. 


Lonpon Acents, Messrs. RAY, MEAD, and CO., 38, Upper 
Thames-street, E. C. (K286) 





- W. EASSIE AND CO., 
Railway Saw Mills, Moulding Shops, &c., 


CENERAL TIMBER CONVERTING YARDS, 
HIGH ORCHARD, GLOUCESTER. 


(LONDON OFFICE, 18, GREAT GEORGE STREET WESTMINSTER, 8.W.) 
ARE PREPARED TO FURNISH QUOTATIONS FOR ANY DESCRIPTION OF 


WOOD FITTINGS, 


For Home or —— Railway Stations, Barracks, Exhibitions, Dwellings, 
Warehouses, Factories, Stores, Glasshouses, &c, 

They will also Contract for Wooden Fittings of any kind, in connection with 
Tron Bulidings, &c. 

The above would in all cases be consigned ready fitted, so as to insure speedy 
re-crection. 

Numerous drawings of works of the above nature, already executed, 
can be seen on application, and references pennitted to the Engineers 
thereof. 





ons, tem- 


The above Firm supply Barrows, Carts, W 


porary Huts, permanent Shedding, and every description 
of Miners’ and Contractors’ Tools, at the very lowest 
prices. References can be given where many thousands 
of the above have been supplied to different ‘parts of the 
world. Prices quotedon application. Delivered to any 
station, or home or ee port. 


PATENT SELF - ACT ING STEAM PILE DRIVER, 


A VAST IMPROVEMEN ON ALL EXISTING ONES, 
Can be seen working at our yard at Gloucester, and a mcclel of the action a! 
our office, 18, Great Westminster. (n442) 





THE PATENT FILE COMPANY, LIMITED, 
BIRMINGHAM, 


ARE PREPARED TO SUPPLY THEIR 


SUPERIOR FILES, 
(MANUFACTURED BY MACHINERY), 


Of all sizes from Sin. to I6in. of the current shapes, and of rough to 
mre i smooth cuts, (K439 


LEATHER MACHINE BANDS, 
FIRE BUCKETS AND HOSE. 


‘ WEBB AND SON, 
TANNERS, CURRIERS, LEATHER MERCHANTS, &., 


. STOWMARKET, SUFFOLK, 

ave been awarded Prize Medals at the International Exhibi London, 
1862; Hamburg, 1863; Cologne, 1865; Stettin, 1865. Exnbition, at the 
Royal Agricultural Show, Plymouth, 1865. (1 1408) 


The Improved Leather Driving Straps for 
ene intel Delve Bens. = durable, drive better, and cost less 
pry ay ey ng PECIAL STRAPS FOR PORTABLE ENGINES 
TURNER'S PATENT STRAP & noes COMPANTYT- 
ey Armit Works, Greenfield, near 
Warehouse, 81, Mark-lane, London, E.C.—Mr. H. TEEEADEE, ages. 
1562) 


LATHE WORKS. 
; Samuel Cohen and 


SONS, ENGINEERS and 
MILLWRIGHTS, LATHE and 
TOOLMAKERS, SMITHS, and 
IKONFOUNDERS, 84 and 85, 
Cow Cross-street, and 5, Greenhili- 
rents, West Smithfield, London, 
E.., have on hand the largest 
stock in England of every descrip- 
tion of hand or foot-lathes, seli- 
acting and screw-cutting lathes, 


punching and shearing machines, 


four-pillar standing presses. —< 


Screw-cutting, Turning, Boring, and Planing for the Tra#e.—Several second- 
hand planing and drilling machines to be disposed of.—Llustrated Catalogue en 
application. (K476) 


BETTER CLASSES OF BAR IRON AND FORCINCS. 
THE CRAMOND IRON COMPANY, 


Works at Cramond, near Edinburgh.— Established 1751. 


ENGINEER BARS EQUAL TO BFST YORKSHIRE 
AT A MUCH LOWER YRICE. 


CRAMOND H L BARS. 
CRAMOND XL XL BARS. | CRAMOND <j BARS. 


Forgings consist ot all Engine Forgings, Shafts, Cranks &c. Also Agri- 
cultural Fc rgings, Axle B ocks, Sock Moulds, Plough Beam-, &c &c. 


Offices at Works ; & at 28, Martin’s Lane, Cannon St., London, E.7, 
FIRST-CLASS KEFERENCES AS TO QUALITY. (K333) 


STEAM HAMMERS. 


B. & S. MASSEY, OPENSHAW CANAL IRONWORKS, 
MANCHESTER, 


Makers of PATENT DOUBLE and SINGLE-ACTING STEAM HAMMERS 
of all sizes, from 4 cwt. to 20 tons, with arched or overhanging framings, the 
latter being with or without guides, and with self-acting or hand motions. 











©, 


—_— 

















The larger sizes have our IMPROVED FRAMING, which is specially 
adapted for BESSEMER STEEL FORGINGS, and other severe work. 

Hammers for IRON MANUFACTURERS, ENGINEERS, MACHINISTS, 
TOOL-MAKERS, SHIPBUILDERS, STEEL TILTERS, FILE FORGERs, 
WAGON BUILDERS, COPPERSMITHS, WHEEL-MAKERS, &c., amongst 
whom great numbers are in use, and to whom reference is permitted. 


HAMMERS WORKED BY THE FOOT. 


The small sizes do not need any separate driver, being controlled entirely by 
the foot of the smith. 


“ 
PATENT STEAM “ OLIVERS,” FOR BOLT MAKING, &c., 
WITH FIXED OR ADJUSTABLE FULCRU MS. 
These Hammers combine all the advantages of the Foot Olivers, with the 
utmost ease and economy in working. Hammers may at all times be seen at 


work, and a great variety in course ef construction, on the premises of the 
makers. Illustrated and Descriptive Catalogues. 


PATENT BAR AND SCRAP-CUTTING MACHINES, &c. 





KW) 
LAMBERT’S OTHER DESCRIPTIONS OF 
DOUBLE BARREL PUMP, A PUMPS 
CRANK AND FLY WHEEL = 
COMPLETE. F os 
SHALLOW 
AND 


DEEP WELLS, 


ARE MANUFACTURED BY 


T. LAMBERT & SON, 

FOUNDERS & ENGINEER*, 
PATENTEES OF THE 
HIGH-PRESSURE WATER 
AND 
STEAM VALVES. 

SHORT ST., NEW CUT, 

_ LAMBETE. (B11) 


J. & I. KERSHAW, 


STORE-STREET WORKS, MANCHESTER. 
LONDON AGENT—Ma, §. HOLMAN, 18, CANNON STREET, E, 




















The following Tools on hand ready for delivery :—4in. stroke Bench and 
9in. stroke Portable Shaping qooT~ ; single-speed and double-geared 
Drilling Machines; 9in. and 10}in. Slide and Screw-cutting a 12ft., laf, 
and 16ft. beds, with bridge gaps. ‘note rilling, Maning 
and Shaping Machines, and Slide and Break ele ey 1 


a ee 
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THE DENNETT ARCH 


Allowed to be the Cheapest Fireproof Construction known, and used with the greatest success for the last twelve years by 


’ G. G, Scott, Esq., and other experienced architects at the new Foreign Offices and other public and private buildings in neari 
Y 


HYDRAULIC, STEAM, OR HAND, every county in England, Ireland, and Scotland, North America, and the East and West Indies; used in any form of arch, groin 


or dome; turned to any length, width, or height; forming a perfect floor and ceiling in one mass, from 24i " 
FOR WAREHOUSES, HOSPITALS, BANKS, &c. . tin. in the crown to any 


required thickness,— Address to the Patentees, England and Canada— 
i ee 
BUNNETT AND CO. 
and it has this advantage, that the arches constructed of it are so entirely in one mass that they cover the space like a compact 
ac 


A. & R. DENNETT & CO.,, 
(LIMITED), 
Shell or inverted basin, and are consequently almost wholly free from lateral pressure.”"— GEO. GILBERT SCOTT, 20, Spring - 


3, CRAVEN STREET, STRAND; axo[STATION STREET, NOTTIN GHAM. 
LONDON AND GLASGOW, Ss gardens, London, pea se iar (K89)) 








had no practical experience of its efficiency as against fire, I can bear witness to its strength and its extreme convenience of i 
cation. I have made use of it in positions in which I should have found it difficult to introduce any other fireproot ‘mete, 
Y rial ; 























TESTIMONIAL,—* I have made use of Messrs. Dennett and Co.'s material for Fireproof Arching, and though I have. happil. 
. y; 





ORIGINAL MANUFACTURERS, 


HAVE INTRODUCED ALL THE MODERN IMPROVEMENTS, 


AMONG OTHERS, 


BUNNETT’S SAFETY BRAKE, 


AND THEY ARE PREPARED, AT A MODERATE COST, TO 


ALTER AND MODERNISE EXISTING LIFTS 
ON THEIR PRINCIPLE. 










GEORGE FISHER & CO., 
HOYLE STREET WORKS, SHEFFIELD, 
MANUPACTURERS OF 
REFINED CAST STEEL, 
<a, om For Tools, Chisels, Taps, Dies, Mining Drills ye Borers ; 
LN EVEN-TEMPERED STEEL, 

oO For Piston Rods, Mandrils, Slide Bars, Crank Pins, Shafts and 
. P Forgings ; also ENGINEERS’ FILES, (1 846) 

Three-Fourths at least of the Lifts in > ss 
England and the Colonies have been 


Erected by this Company. 


NEW CROSS WORKS, DEPTFORD. 


LONDON OFFICE, 17, QUEEN STREET, CITY. =———SSSS=__ 7 — = Sanne 
GLASGOW OFFICE, 199, BUCHANAN STREET. BY HER MAJESTY’S ROYAL LETTERS PATENT 


(1 420) 


a THE CHAMPION DOUBLE-ACTION 
From WM. WINSTANLEY, Esq., Engineer, Millwright, and Machinist, FORCE PUMP AND FIRE ENGINE. 


Engineer, 
Barton-street Ironworks, Liverpool. 
Mr. E. TOMEY, Liverpool, 30th August, 1865. 


Dear Sir,—I have used your Gauge Glasses now for years, and win gladly 
to their being the best I have ever known, and uave the 


Dear 
collateral advantage of being cheap. 
Yours truly, 
oe WM. WINSTANLEY, 


From Messrs. JOHN BROWN and ae. G (Limited), Atlas Steel and Ironworks, 
id. 
Sheffield, February 11, 1864. 
Mr. ENOCH TOMEY, Perth, 
Sir,—In reply to your letter of 3rd, we have used your Gauge Glasses for 
some years, and certainly we have found them the best we have had. 
We are, Sir, yours truly, 
JOHN BROWN and Co. 


From Messrs. ALEXANDER KEILLEE and Co., Gothenburg. 

Mr. ENOCH TOMEY, Canal-street, Perth. 

Gothenburg, 4th June, 1861. 

Dear Sir,—Some years ago we received from you some Glasses for Steam 
Boilers, which suited us well. Please therefore to send us, as soon as possibie, 
via Hull, care of Messrs. Wilson, Sons, and Co., 200 Eureka Gauge Glasses, 
20in. in length, § outside diameter, for a pressure of 100 lb. 
We are, Dear Sir, yours truly, 3 z 
ALEX. KEILLER and Co. = 


= - = = 
Ironworks. ICE F 
Mr. EXOcH TOMEY, Motherwell, 13th September, i865. PRICE FROM £20. 
Dear Sir,—In answer to your letter, we have much pleasure in giving our FOR FURTHER PARTICULARS APPLY TO 


testimony in favour of your Gauge Glasses. We have had them in constant ; 
use in our locomotive and other boilers for the last five years, and have found DYMOKE KERMAN AND CO., 


them very superior to any others we could get. 
(LATE BLINKHORN & HILL), 


(G1119) Pro GLASGOW IRON COMPANY, GEO. ANDERSON. 
SPALDING, LINCOLNSHIRE. 
































From the GLASGOW IRON COMPANY, Motherwell 


K315) 





HUTTON & MACDONALD, |-———————— a _ 
Prospect Works, Crown Pornt Roap, Huystet Lane AS EXHIBITED AT THE SMITHFIELD CLUB CATTLE SHOW. 


moromaiiinmnmn ITM PROVED CORN MILL 








Very simple and easy to manage, stands in very little room, does not require any bolts or stays, can be driven by a Portable 
Engine, as the Driving Pulley is put on to suit speeds. The Mill Frame is all cast metal, which makes it very strong and durable. 
The Stones are of the best quality, and will grind the finest flour that possibly can be made. 


This CORN MILL has taken the following Prizes :— 
At the International Exhibition, 1862, THE ONLY PRIZE 
MEDAL AWARDED TO CORN MILLS, 

At the North Lincolnshire Agricultural Show, held at Louth, 


1857, 
THE FIRST PRIZE. 
At the Meeting of the Royal Agricultural Society of England, 
held at Chester, July, 1858, 
HIGHLY COMMENDED. 
At the North Lincolnshire Agricultural Show, held at 
Grimsby, July, 1859, 
THE FIRST PRIZE. 
At the Manchester and Liverpool Agricultural Show, held at 
Liverpool, September, 1859, 
THE SOCIETY’S SILVER MEDAL. 
At the Meeting of the Royal Agricultural Society of England, 
held at Canterbury, 1860, 


THE FIRST PRIZE. 


At the North Lincolnshire Agricultural Show, held at Horn- 





—— 





Makers of Improved Lathes, Planing Drill 
ING, Shaping, Screwing, Slotting, Punching, and Shearing Machines, 


Radial Drilting Machines, and all kinds of the most improved self-acting Tools 
orE and Machini C1 696) 


THOMAS TURTON & SONS, 


MANUFACTURERS OF 

CAST STEEL for Cutters, Punches, Taps and Dies, 
Turning Tools, Chisels, &. 

CAST STEEL Piston Rods, Crank Pins, Connecting 
Rods, Straight and Crank Axles, Shafts, and 
Forgings of every description. castle, July, 1860, 

FILES marked T. ruRToN. Superior to any — THE FIRST PRIZE. 
other make. | (See results of trial in the Zimes,! WaND GRINDING MILLS, FLOUR DRESSING MACHINES, SMUT MACHINES, PEARL BARLEY MILLS, 

anene pee owned — i THRESHING MACHINES. 

of all kinds, for Engineers, ways, Con- 
nD cag haga IMPROVED PORTABLE STEAM ENCINES, WITH PATENT FIRE BOX, 
ae seen mr ag at gat nce chetgeer SINGLE OR DOUBLE CYLINDERS. 
ectro-Boracic Steel, warranted to wear out 
DOUBLE SHEAR STEEI SPRING STEEL, igi re , 
BLISTER STEEL, GERMAN STEEL. a anh ee two cylinders, upon the same principles as the foregoing, from 


Manufactures Direct-acting Horizontal Steam Engines with | 
SPRINGS, BUFFERS, AND CAST STEEL TIRES 16-horse power and upwards, for Flour Mills, Pumping, Sawing, Winding, Land Drainage, &e. 
FOR LOCOMOTIVE ENGINES, RAIL : . i 
NAY CARHIAGES, ¥ WAGONS. | Bontable Circular Saw Benches. French Burr Millstones. 


SHEAF WORKS AND SPRING WORKS 
s JOHN TYEH, 


LONDON WAREHOUSE, 35, QUEEN STREET, CITY. 























ERE 
« ———— 


These Engines are admirably adapted for Threshing, Grindin®, or Dressing Grain, Sawing, Pumping, Driving Clay Rollers, Pug 





PARIS WAREHOUSE, 10, RUE DU GRAND CHANTIER, ENGINEER, MILLWRIGHT, IRON AND BRASS FOUNDER, &c. 


NEW YORK STORE, 102, JOHN STREET. 


bert Stock of Steel Files, Tools, &c. &c., ae ST. MARK’S IRONWORKS, BRAYFORD WHARF, LINCOLN. ie 





jA\ 
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, 1866. 


RAILWAY CRANKS AND AXLES, 


SHAFTS, STERN FRAMES, CONNECTING AND PISTON RODS, 
ROLLED BARS AND FORGINGS OF ALL DESCRIPTIONS 


MANUFACTURED BY 


ALLOTT, THELWALL & CO., 
EAST RIDING IRONWORKS, HULL. 








—— 
— 





(388) 





J AMES MILLS, S, PATEN TEE 00 MANUFACTURER, 
FINISHED KEYS, 
WITH Bsc eager 


Made by Patent Machinery from Steel or Iron, of any size 
or any degree of taper; also, 


SPLIT COTTER PINS OF ALL SIZES. 
And 
Split Taper Pins for Locomotives, &c. 

















SUPPLIED SOLELY BY 


EDMONDSONS AND CO., GENERAL FACTORS TO ENGINEERS’ MACHINISTS, &c. 
_ CHARLES STREET MILL, GARRATT ROAD, MANCHESTER. (411360) _ 


ESTABLISHED 








1795. 








MANUFACTURERS OF SALT-GLAZED STONEWARE SOCKETTED PIPES 
TERRA-COTTA CHIMNEY TOPS, CLAY RETORTS ; AND FIRE-CLAY GOODS OF ALL DESCRIPTIONS. 


SILICA BRICKS AND GANISTER CLAY. 


MARCUS BOURNE NEWTON, London 
DEPOT, NO. 4, GREAT NORTHERN GOODS DS STATION, | 


W. WALKER, 


ENGINEER AND TOOLMAKER, 
29, LOWER KING-STREET, MANCHESTER 
Has Ready for Immediate Delivery, 


to plane 12it. by Shit. by 3ft.; one | 
one do. do. Akit. by 2d4ft. 
; Slide and Screw- 


mines 
G's: _CROSS, N 






















One Planing Machine, 
do. do, 74fit. by 2hit. by 2hit. ; 
by 2hft.; one do. do. sit. by L}ft. by lit. ; 


cutting Lathes—One 12} centres, on bed 26ft. long, with 
variable gap, up to 4ft. wide ; one 10}in. centres, on bed Fa 
204ft. long, with gap; one 9in. centres, on bed 15ft. long, Z 
no gap; one 6in. centres, on bed 6ft. long, no gap; one 
Geared Drilling Machine 2lin. centres, compound table ; 
one single speed ditto ditto, 12in. centres, table one traverse ; 
Bench Drills of various sizes ; Punehing and Shearing Ma. 
chines—One for jin. plates, 12in. from edge; one for fin. * 
jlates 9in. from edge, on wheels ; one for fin. plates 12in. 
cas olied Compound Slide Rests of various sizes. (843) 





SAMSON BARNETT’S SODA WATER AND LEMONADE MACHINES. 


The only Soda Water Machines t that obtained a Medal at the Exhibition of 1862. 


4 PASEO SODA, LEMONADE, 

POTASS, GINGER BEER, 
SELTZER, ORANGEADE, 
CARRARA, GINGERADE, 
LITHIA, NECTAR, 

MAGNESIA, AND AND 

TONIC WATERS, CHAMPAGNE 

CIDER. 





&e. 


DIRECT-ACTION MACHINE. 
FULL DIRECTIONS FOR PREPARING ALL THE ABOVE DRINKS ARE SENT WITH EACH MACHINE. 





A List, containing the directions of upwards of 200 Machines now in use in the United Kingdom, forwarded on application. 
Many of these Machines have been in constant use for 25 years without requiring any repairs. 

CAUTION. —Imitations of the Prize Medal Machines being now offered at such reduced prices as to render it impossibie to supply strong material and 
good workmanship, it must be evident that it is only out of the inferiority of the machines supplied that their proiits are realised. It has often occurred that 
the prospect of establishing a new and lucrative trade has been entirely Jost by the ill-timed economy of purchasing these cheap machines, the small amount 
extra for a strong and durable machine that will last a life-time ought not to be considered when establishing a new trade. 

S. BARNETT, by confining his manufactory to only two branches, namely, SODA WATER MACHUNES and DIVING APPARATUS, and his whole 
attention being given to these branches, it must be obvious that every part has been the subject of his most careful study, so that any derangement of parts 
can hardly occur. All the — made by 8S. BARNETT are constructed under his own superintendence, and proved t to four times the pressure they are 
ever required to be worked at. 8S. B. being so well aware of all the a of persons asing Machinery where al tance cannot be obtained, 
has paid fall attention to this ay as the great number of testi n his will prove. 

The number of dozen per day that it is stated each Machine will an means hand labour, but if steam or other power is used the product is greatly 
increased. 











SMITH’S PATENT 
WIRE ROPE & CABLE MACHINE, 


Guaranteed to produce Four times the asual quantity of Work, 
Superior Quality, at One-third the Cost for Labeur. 
REFERENCES TO ALL THE PRINCIPAL ROPEMAKER IN THE 

GDOM AND ON THE CONTINENT. . 
Every description of Machinery and Repairs at reasonable prices. 


ARCHIBALD SMITH, 
_% PRINCES | STREET, L LEICESTER SQUARE, w. to) 


GUN COTTON FOR BLASTING. 


The extended use of this Material has enabled the Manufacturers to ISSUE 
A NEW LIST SHOWING 


A LARGE REDUCTION IN PRICE; 

and they now beg to call the attention of those d in Mining and Blast- 
ing operations to the great saving in time and cost which may be effected by 
the introduction of Gun Cotton. 
Directions for use and full particulars ob 

THOMAS PRENTICE. & "C0. 

173, FENCHURCH-STREET, LONDON ; or GUN COTTON 
WORKS, STOWMARKET. _a ue) 


TO SURVEYORS, I ROAD CONTRACTORS, ke. 
Howry Rollers for Road-making, and Town 
USE GENERALLY. 
For Price List of the Patent Wrought Iron Water Ballast 
ADJUSTABLE ROLLERS, 
made all sizes, from one to six tons, apply to the Manufacturers, 


AMIES, BARFORD, anv CO., 
QUEEN -STREET IRONWORKS, PETERBOROUGH. 


JOHNSON'S PATENT BRICK & TILE MAKING MACHINE. 


This cheap and simple machine wi 
make |2 to 15 thousand bricks per day, 
and is much recommended for its dura- 
bility and the soundness of the bricks 
produced, 

For Ilustrated Price Lists apply to 
RICHARDSON, JOHNSON, AND CO. 


NoRTH YORKSHIRE [RONWORKS, 
STOCKTON ON-TEES. (I 4438). 


Builders’ & Contractors’ 
MACH'NERY.—To be SOLD, cheap, 
an 8-H.P. PORTABLE STEAM ENGINE, 
with Mortar Mill, pan 8ft., rollers 3ft. Gin. 
by 16in,; a 5-H_P. Portable and Mill, 6ft. 
Gin. pan, rollers 3ft. by I6in. The above 
are first-class and strongly recommended. 
Brickmaking Machines, Hoisting Tackle, 
Pumps, Winding Apparatus, Sawing Ma- 
chinery, &c., of the highest- order, on 
reasonable terms.—Apply to BARROWS 
and CARMICHAEL, Engineers, Banbury. 
Oxon. (K158) 


ENGINEERS’ TOOLS. 
G. and A. HARVEY, 
ALBION WORES, GLASGOW. 


ANp 15, CANNON STREET WEST, LONDON, E.C., 


SELF- ACTING, SCREW CUTTING, AND 
RAILWAY WHEEL LATHES ; 


BORING, PLANING, SLOTTING, SHAPING, DRILLING, SCREWING 
PUNCHING, SHEARIN © PLATE-BENDING, CORRUGATING, 
AND BAND-SAWING MACHINES, 


SPECIAL TOOLS FOR ARMOUR PLATES FOR FLOATING 
BATTERIES, ETC. 
PRIZE MEDAL, PARIS EXHIBITION, 1855. (£1748) 
FURNIVAL AND CO,, 


ENGINEERS, MACHINISTS, &c., 
MAKERS OF 


SHARP AND FURNIVAL’S 
PATENT TRAVERSING 


DRILLING MACHINES, 
SHAPING, SLOTTING, 
AND ALL KINDS OF 


ENGINEERS’ TOOLS. 


WORKS, 20, CANAL STREET, ANCOATS 
MANCHESTER, 

— gg Prospectuses and Price Lists on 

ies cone makers of IMPROVED COTTON GINS. 


READY YOK weluVERY—One 6in. Stroke Shaping Machine. table fitted 
with two vices (11387) 


BLAKE’S PATENT STONE BREAKER, 


OR ORE COUGHING MACHINE, 














srs) 





































2s. 4. Z2ead@ Fragments, 

No. 1 Machine, 300 dozen perday .. «2 «2 «2 « «¢ 65 9 0 Prize Metal i epee 00 es ‘we’ ee oo 268 Rocks Ores, and 

No. 2 " 200 =~, - ees Wow ence OS S.®D Wiring Stand oe we pu h,10 © Minerals o: every 
No.3 =», 150, ” oo 0c ce co co 5 OO Dial Pressure Indicator |. m0 Kind. * 

No. 4 e 100 —(, ee ee 50 0 0 Bottle Washing Apparatus in Iron Frame, a and two revolv- N 

No.5 4, 6 ! 4000 ing brushes, complete .. .. o sue. 2 It is rapidly ma- 

King its way to all 

The Book for 1865, containing 28 leaves of Mlastrations, descriptive of all the Machines now in use, with ADVICE BEFORE PURCHASING, sent to any parts of the globe, 

part of the world. being now in pro- 

‘SAMSON BARNETT, 23, FORSTON STREET, HOXTON, LONDO fornia, Washoe, 

N, UN. (K135) fornia, Washoe, 

ities - ove inns {<a See Lake Saperior, 

A Cuba 

C Brazil, and 


ROUQUAYROL AND DENAYROUZE PATENT DIVING APPARATUS, 


AS SUPPLIED TO THE LORDS OF THE ADMIRALTY, THE FRENCH 
IMPERIAL NAVY, AND OTHER FOREICN COVERNMENTS. 
MANY GOLD PRIZE MEDALS. 

Spreciatity or AIR PUMPS, Compressine THE Arr uP TO 600]b. Pressure. 


Apparatus for One Diver, Complete .. .. 
— for Two Divers, Complete .. .. 

Apparatus (worked by power) for Two Divers, Complete ee 
CATALOGUE SENT FREE ON APPLICATION. 


ROUQUAYROL AND DENAYROUZE, 
SUBMARINE ENGINEERS AND MANUFACTURERS, 
3, BOULEVARD DU PRINCE EUGENE, PARIS. 
For r particulars, apply to the Manufacturers, Paris. 


OFFICIAL REPORT—Abstract.} Devonport Ya Yard, 27th July, 1865, 
Ist, The air pumps, from their simplicity of construction and greater power, 
are preferable to those at present in use 





7 +8 «f 





SUBMARINE WORKS. 





Messrs. ROUQUAYROL and DENAYROUZE. 
Brest, 4th February, 1866. 





nd. The constant supply of — air afforded to the diver when under water, GENTLEMEN,—During the 
— space of two consecutive months which four 
and the wan nn eae he a —— kept him ae and free from | of your Patent Diving Apparatuses have been used by me, I have been able 
0, being an hour and a-half | to ascertain their superiority over the previous ones employed in my service, 


under — there was no perceptible difference in his pulse or appearance—a 
ion, 


bes two months, I have lifted out of the water some 


39,000 cubic pay Bh og an average depth of 4ift. This result I 





3rd. ‘The pow crof diving without a dress, with the assistance of the airpump, | certainly could not have apnea 9 with any ef all other different kinds of 
may, certain circumstances, be of importance, as also the means of 
for the spent of.ten minutes under water without the auustance of diving apparatus known to me until the preset time, ; 
wteechunires air being carried in a cylinder, should, we think, LE TESSIER DE LAUNAY, 
vourab ’ ARTYN Engineer Contractor for the Submarine Works 
MAE a y kr (11885) of the Port of Brest. 


& (throughout the 
United States and 





Read extracts of 


“8 ve have used Behe bee Deeak 
r—We atent Stone er, made for 
last twelve months, crushing emery, &c., and it has Guan eves alae 
Some time after starting the Machine, a piece of the movable jaw, about 20 Ib. 
weight, chilled cast iron, broke off, and was crushed in the jaws of the 
Machine to the size fixed for crushing the emery.—THOMAS GOLDSWORTHY 
AND SONS, Ecton Emery Works, Manchester.” 

“H. R. Marsden, Esq. 

“* Sir, —We are much pleased with the Improved Stone Breaker we had from 
you, it does its work well and effectually, saving a great amount of labour.— 
We remain, Sir, yours respectfully, ACTON AND BORMAN.” 

Welsh Gold Mining Company, Doilgelly.—The stone breaker does its work 
admt rably, crushing the hardest stones and quartz.—WM. DANTEL.” 

Our 15in. by 7in. machine has broken 4 tons of hard winstone in twenty 
— for | fine road metal, free from dust.—Messrs. ORD AND MADDISON, 


sins Hal, mer Wipe (lo hours) at of 4d. per ton dOmn 
0 r 
LANOASTE, Bag.” per day jours) at a saving of 4d. per ton.—JOHN 
Ireland,—My crusher does its work most satisfactorily. 14 will 

break 10 tons of the hardest copper ore stone per hour.—W. G. ROBERTS, 

“ General Freemont’s Mines, California.—The 15in. by Tin. machine effects 
& saving of the labour of about thirty men, or 75 dols. per day. The high 
estimaticn in which we hold your invention is shown by the tact that Mr. Yark 
has just ordered a third machine for this estate.—SILAS WILLIAMS.” 

For particulars and testimonials apply to 
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Now ready, Part XIIL, price 3s., 


MODERN 


MARINE ENGINEERING. jcc. 


By N. P. BURGH, C.E. 
LATE NOTICE BY THE PRESS. 


wmhere je no other work in B existence from which we can 
exam marine reaso regard 
ile in the drawing office it cannot fail to preve exceedingly servicea! 

st 


obtain equally valnaite miermation 
an. ron being com: 

serviceable as Seok: off salasenan™ — Bist Se: 
(Kass) 











London: F. N. Spon, 16, Bucklersbury. 
NEW WORK mt ECHANICAL ENGINEERING. 


To be completed im 84 Monthly Parts, profusely illustrated, price 2s. each. 
PART I. NOW READY. 


THE MECHANICIAN 


AND CONSTRUCTOR 


FOR ENGINEERS, 
COMPRISING FORGING, PLANING, LINING, SLOTTING, SHAPING, TURNING, SCREW-CUTTING, &c. 


Br CAMERON KNIGHT. 








London: E. and F. N 
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MESSER and THORP and General 
htsmen, 8 fy-court Chancery ae ‘ 
Braugntamen, Quality boon ann 


Deis Flas Bring fe.) A 


Factory to Let, Fitted witl with 
excellently ight sek Bae. J raat 
facturing trade, and at “at eo aaa he maa! 
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‘The London Dra Association. 
gu cena | ‘Tracing 


Maps, Plans, Tr: ” 
+3 igus, Maps, Plans, Tracings, &c. 


FREDERICK YOUNG, Manager. 
7, Duke-street, Adelphi, London. (576) 


[aventions !—Mr. William Brookes, 
anwar — 2, ee ie ws Rreitiae f in 
mtors” may be had oe on application, or by = 00 
forwarding two p o postage stam, 931) n 
NOLicth 1 . VENTUKS. 

(fice for Patents of Invention, 
afalgar-square, Charing-cross.—The *“ (: to of 

information ” A 
€ protection or faventions under the new Patent 


be had, gratis, as to the reduced e 
dom, or Foreign Countries ; and 














Just published, in royal 8vo, 388 pages, price 7s. 6d., 


iis Patentee’s Manual: a Treatise 
on the LAW ont FRAC apy of LETTERS PATENT, 
‘ially int fe 
“Ry JAMES. J OHNSON, of of he Middle Temple, Barrister- 
we w; and JOHN HENRY JOHNSO) 
Solicitor and oe Agent, Lincoln’s-inn-fields, and Glasgow. 
THIRD EDITION, sovieed ona enlarged. - 


dacial ded 





Altiough the statutes and judi ‘icial are & 
in plain and popular language, this work contains a : concise 
but ample and strictly accurate enunciation of the law, with 
an examination of the decided cases to the latest date. The 
practieal acquaintance with the subject by = 








o Engineers ipbuilders, 


Z PATENTERS, Se. —Mr. a 
Silver-street, ki 
CHINERY of ail kinds, Shipp 

reasonable terms. 


4m s 1, 1 Tigh 
and Drawings on 


every yoy as to patents granted from 1617 to the 
X. Seem, 1s, Dedtertary, and a8 Bechoies ant B . ass PitiNCE andC.. a eee ee: | 
(5017) 
To Railway E ineers. — The ()ifice for Patents, London. — 
<a omacavol ance, ot | O) ce yar orang soon 
Cera uc BRS WIE CF, ta sieges as | foamy Fuse NhS late tu tee 
N, Assoc. inst. C.E., Buckingham-stree » WC, (1915) | should obtain their “ Handbook for Inventors” gratis on 


(8933) 


T° Inventors. — Messrs. Harris 
ay 3, JBouthampt ot Suldines a 
Tota CARPIOAE ~— nO —--- Be > a be meinen 


or by letter. 








thors, has ensured a treatment of it from a 
of view. A summary of the most modern decisions on the 
new practice in the Go Court of +d as to the proceedings 
ori is giv 
London: LoNGMANS, GREEN, READER, and DYER. uKnn) | 
Vol. L., in royal 8vo, with 85 Woodcuts, price 153. 


‘he Theory of Strains in Girders | sss 


and similar Structures, with Observations on the Appli- 








ether Properties of Materials. B 
Sa. Member ‘of the Institute of Civil Engineers, a 
ner "to the —_— for Preserving and Improving 


T Lenemame, Green, and Co., Paternester-row. 
(K687) 


ars - oo CRESY’S CIVIL ENGINEERING. 


noid th above 3,000 Woodcuts, price 423. 
ncyc 1 
E Lil eyclopeed 


iaofCivil Engineering, 
retical, and Practical. By EDWARD 
CRESY, Architect ro) Civil Engineer. 
London: Lonemans, Green, and Co., Paternoster-row. K883 
ee w. TALation comple a ay ON ae 2 ee. &e. 
in 2 vola. 8vo, p' 6s. each, 


rreatise on. Mills and ‘Millwork, 


By W. FAIRBAIRN, C.E. Second Edition, carefally 
revised, of both volumes, with many Plates and Woodcuts. 


=o the same Author, 3 vols. crown 8vo, price 10s. 6d. each, 
USEFUL INFORMATION for ENGINEERS. 
The APPLICATION of CAST and WROUGHT 
IRON to BUILDING PURPOSES, Third Edition, price 163. 
IRON SHIPBUILDING, its History and 
Progress, with many Pilates and Woodcuts, price 18s. 
Lendon: Lonemans, GREEN, and Co., eummoueat, 











Now ready, roan tuck, gilt edges, price 6s. (postage 4d.) 


eale’s Engineers, Architect’s, 

and cae ge Rye on for Bo - 
pe im wi many additions. ides 

vast maze of rules, formalise, tables, &c., will be found a 


ie | 1 OR 


Cente 


meter 
Railway Contractors, Builders, 





CALS, Cotenes ‘euvre. 
tracted of wood and iron, 87ft. span, 12ft. dee 


and 


Yachts. — British and Foreign 
and at yachts, Screw Barges, Screw and 

P. a 

Paddle T ee light a light aoant, for SA or itt" CaNSH 


Western Yacht Chat -, — ~~ F weed om «in 
W Y. Edwards, Bute Docks, 


® Cardiff, Broker for the Charter of Steam and 


ow hy Works, Derb: (Kai6) 

















os tem: 4 PAIR of TRUSSED GIRDERS for 
Messrs. Ordish and Le F West- 
P. 


— been tes a tented bt AA 220 tons.— Particulars can 
AS. a” Jun., Phoenix Foundry 


business con- 
nected with f~ 4 Py ee ea in the United Kingdom, 
the Colonics, and all Foreign Countries. Provisional — 
tion, £8 8s. (Kaz) 


te Inventors. —The General 


carers COMPANY (Limited), 71, Fleet-s evel, Lenton 
ablished 1858), obtains pdb St for INVEN 1ONS at 
and moderate ness con- 


Transacts all business 
Sate = Of ome. A Handbook 
offered. —CHARLES BAKER, 
c P2616) 


iy ‘Office, 53, Chancery-lane. 


P: —Mr. CLARK, Practical Tengtneer, Patent Agent, and 

jee hanical Draughtsman, of Twenty-five years’ experie: 

to offer his services to gn eee assistance 

ay Drawings and 5 tions, and in patenting — 
carrying out Bs naw nventions. Circular of infor- 

mation and plate of Mechanica! Motion free on application. 
(933, 


) 
Patents, &c.—Mr. Wise’s Pamphlet, | 
Patents cman ie atone en British and Foreign | 
it the Office for patents, pe Ry RY ieee | 
street, Adelphi, W (11394) 
atents.— ‘the Paper on the 


Patent Laws, by C. D. ABEL, Mem. Inst. M.E., 
Assoc. Inst. C.E., &., 4 aA cen 
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o Gas Co : 
i ty xaxtracrunpnat aaesy Chemical 


OTHERS.—The Est 
Limited) —_ 
for the SAL SALE or or LEASE of portions of the Fetes 
iw, E ’ 
peculiarly well adapted for the ereetion "factories maaan 
8) is required. Th 


ears of factories and 
the | peed Station of the Londo 
ake way. pply.atth ¢ Offices of the 


T 


a tsé=CO*E' 

0 Capitalists and the er ‘t 7 
—To 

portant even poeap OF, the Eritich P Patent for an im- 
article i constant and extensive use in al) 
now 1 
on the ne Uoatineat “f and the frome my oa ay coh pee ear 
for Great Britain) desire to mnake arrangements 
mene of a similar manufactory in Engl 


ply to Messrs. DAVIES and HUNTOmcator Patent 
Paszg' 





) Berte-tereet, Lincoln’s-inn, London, 
Extensive W: 
essrs. Fuller and Horse 

structed to LET on LEASE, to, 
an extensive RANGE of hey ROOP WateMous?* 
occupying a floor space of 71, uare feet, and ee 
o urch-lane hitechapel, within a few minutes . s 
e City, “x with an 
Offices, 


hear a line of railway communicatin, 
ing house.—For further ah ay apply to 
t, E.C, 








ng Premises, 
y are In. 


pa pe gland ; with lofty chimney-shafts, yard, 
Messrs. FULLER and HORSEY, 13, Billiter-stree 








Manufacturing Premises, Vauxhall. =n 
essrs. Fuller and Horsey 


rene nl ea to LET 
tuate in Bond-stres on LEASE the exten: 


are In- 
ve PREMISES 


Vauxhall, recenti, occupied as Price's 


| 4 Night. Light zi within a aw 
ards of 1 ° 
ha! tg — ol Station of the Nine Elms Goods Station aiixs 
way, and oo =e private draw docks. 
premises have yy of abou 600 square feet, and 
comprise a ious and a car PS | 
boned, on second ditt « bo < Polling ie house, oy, hme ae 
shed, and mess-room, and foren 
dwelling wie pone in Archer-street. — 
—F 
portent aaa to Messrs. FULLER and HORSEY, No.3, 
To Ship and Anchor Smiths and Others. 
essrs. Fuller and Horsey are In- 
the meonters t y. 
— at ay wie "stodecty. by PR PRIVATE 
Smi ¢ 4~ of a ey) oa , TW 
1 r = years ~y-- 4 on 47 the late r_ Pickeri 











| at his nes-place, Limehouse Hole, immed 
| con mous to oe River Thames, a lease of which aw 
granted toa —_- at a moderate | rent.—For further par- 


id Sedgwi 
.; OF to Mesers. FU ALLER 


ticulars, 
| Solicitors, wT Lendeuh all-street, E.C. 
and ahate ab mee 4 of 


H RSEY, 13, Beier ctrest, E.C., 
the stock - -in-trade a nd tools may be seen 


The Glucose Sugar Refinery, Booth-street, 
| aa Kefiners, Manufacturing Chemists, 


essrs. Fuller and Horsey are In- 





Spitalfields —To —To 




















Ships. Steamers wanted for Foreign and Coasting ee for which the Sotiety of Engineers’ Premiam was war structed to SELL by AUCTION, on Weduesdy, January 
ve had GRATIS on app br We. 30 20, 9, 1867, at Twelve o'clock precisely, on a the P Ne. * 
build Chancery-lane. ease) scoop _pitalfielde, in lots, wahont reserve 
’ eos Y. Greener, ctor of Ka, i, Mach ymaide by private contract). th 
_RAILWAY IRON, MACHINERY, &e. atstste. — Mr. Vaughan, F.C. 8., | cos Coss SUGAR and COLOURING Ui COMPANY (Limiedy abs it: 
House, Merthyr Tyra. —Thadcen, Hi vo Memb of the Society of Arts, British, Foreign and Colonial | Whole fitted up by Messrs. 3 and Son, and. but recemtly 
use, yr Ty 961) Patent Agent, 54, Chancery-lane, W.C., transacts every | $o™ ted ; comprising a vacuum pan, 7ft. 
: of b with Letters Patent ice | 5ft. deep; copper surface condenser, fitted with oon er pipes ; 
PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1863. Inventions. Provisional protection, 6 to 8 guineas. A “ Guide calle; Gees Uae 7M diameter, 71. deep, deep, + 
to , 
and J. Brown and Co., Ro- | ‘S@vsnton™ tree by post. Hee) | rough iron connecter, ft vin, long, sulsable a 
we THERHAM TRON WORKS, = ca Manu- British and Foreign Patents.— | fifwer’ tat ae as Weoetit (oR charcoal fter, an 
Locomotive Engine, Tender, Carriage, and Wagon TIRES. eee ae eee (onoareas te bio tate Guibas ip a - — Xn eet echetteeinatted blowing-up and 
. (Geos business vf of thirty years’ standing) offers his Pro- | *4tufating pans; cast iron jacketted heater pan, circular iar cast 
es to oon EN RS. Circulars may be had | iron ines set of thre thru as cast oy hemeeryp en ling-up 
gratis by — siping ( personally. or by letter) at his Office for Machine, a set of three imps, a pair of syrup 
‘atents, 7, Tapieinn. London (P2238) | with mary ee t largear r vats, generator 


Notice, — To Ragin, wd 


GAUGE: GLASSES for Locomotives and 





of Events and Data. a General Calendar, a Gas 
pee Calendar, Obituary of Engineers, &c., ——y 
of 


Members of the Institutes of Civil Ei 3 of E 
A trial is res; Price List 2 oe — 4 
ritish ee: eght Lat Se ee i ane factory, 61, Hercules-buildings, Lambeth, 8. 
with eight copper KS) 


Lock woop aNp Co., 7, Stationers’-hall-court, E.C. Ka895 


Now ready, 12mo, strongly bound in cloth, price 4s. 
(postage 4d.) 


Weale’ sBuilder’s s and Contractor’s 


PRICE BOOK (Lock wood’s aeneiv Weale’s) for 1867, 
ea a G. R. BURNELL, Esq., C.E. This book is the 
universally recognised arbitrator in the settlement of dis- 





puted accounts. Not being printed from stereot plates 
year after year, as is the ease with other books of the Kind, 
errors are not perpetua’ the opportunity is taken in 


every reprint to introduce current prices and other desirable 
improvements. 


Lock woop AnD Co., 7, Stationers’-hall-court, E.C. Ks96 
Now ont, on a large sheet for hangi 
for the desk or — price 28. 
Ak Engineer’s and ‘Architect’s 
OFFICE ao and ALMANACK for 1867, containing 
Memoranda relating to Standing Orders, Railway Construc- 
tion ations, Mensuration,Data and Formule for Wrought 
Girders, — Engine, Railways, Cranes, Roofs, Mill 
ht of Iron, &c. &e. 





= » price 2s., or folded 
» postage 2d., 





Upon Drawing Papers—Prin- 
OL WRATEARS. 14 Ib. wright for 108 —WINSOR 
WION, 38, Rathbone-place, Loi (K7326) 





TO OIL MANUFACTURERS. 


eorge Bennie and Co., Mineral 
al UScINEERS and FOUND eT a+ 


+- t or 


vORKS 
suppl. Careseey UTENSILS, These may be seen, 
a os on the mises, and plans will be shown | their 
to in will address 





in fall, to dethaguisn us from others of the same name. . K336 





TO ENGINEERS, COLLIERY AND OTHER MINERS, 
LOWNERS, RAILWAY COMPANIES. 


va 





character may expressed 
by a comparison with ( although it is in no respect an appro- 
printion from) Molesworth’s Pocket-book, if spread out upon 
a single sheet.”—ENGINEERING. 
London: Lockwoop and Co., 7, mmuetionse: E.c. 
(K894) 





econd edition, price 6d. each, 


elf Help to Patent Law.” 


ARE te LETTERS PATENT VALID? By 
JOHN L. DAVIES, C.E., Office a ana, 4, St. Ann’s- 
square, Meudheour. ” Established 1 K751 


“Just published, price 6d., by post 7d. 


S pecificati ations: a Word of Advice 


to Patentees ont ay 
ae 
658) 
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William Spence, Assoc. Inst. C.E., 8, 
Chaneery- lane. 
8vo., Cloth, with Engravings, price 20s. 
I ife of the Marquis of Worcester, 
with rint fd and commen. on I - on of 
Inventions, | HENR Eoq., C- 
London: B. y Ay fi Piocadiiie’ ” Ke76 
8vo., Cloth, only 100 Copics Printed, price 218. 
W orcesteriana, containing 
Suey hical, Miteried, and other Notices of the 
Marquis of Worcester and his Family Connections. By 
HENRY DIRCKS, Esq., C.E 
London: B, Quazircu, 15, Piccadilly, W. K678 
T ‘o Ironfounders, &¢.—J. Ireland, 
ae E eer, Manchester, begs to call the a 
of Tronfoan ers to his PATENT UPPER TOYERE 
CUPOLA F URNACE, which effects a saving of from 30 
cent. to 50 per cent. in Cokes, and also melts the me 4 
much less time, without any additional labour or expense — 
Ful! particulars and Testimonials can be had, on app! ad 
athis flice, 31, Moret reet, S ches 
(E3073) 
, fo ‘o Engineers. — The “ Field” 
ES can be fitted to already existing boilers. The 
will pry effect a considerable saving in uel or enable 
parti ion, a to Mr. ir LEWIS OLRICK, Con Consult ie Ene 
cu! \- 
neer, 27, ae London. 1941 
, [° ‘o gineers. — The “ Field” 
Pe Hagin is 2 mee Hoonenaiost  pteeme Pte ee as 
space, ie ounely p' jor sta’ roy 4 
portable, and ‘mal marine i cue ustrations and fal Ra 
OLRICK. obtained , A to a. LE 
Ec. ‘hse 


Engineer, 27, 








eiove "4 stationary engine, _ boiler, 

works; foundries, iron and steel works, rolling m 

engineers’ tools, machine-making, brass, copper, 

nail, and spelter works; dyeing, bleaching, and 

works; cotton, woollen, (spin and ee 
= a poe ‘mills; manufacturing che: 

one candie, be and 


works; 
quarry, contracsers® and builders’ lant; landed and 
ing estates, &c —8, Essex-street, King. ‘street, Manchester. 
Steam Engines of every Descrip- 
tion, including Leo ypetny beam, condensing or 

tools ; railway, colliery, or oud pi 
be shortest notice, on application to Mr. W 
LEY KIRK, Eng’, 4 - Enginowme Auctioneer and Ld 
8, gree anchester, fica 
pomp Le ae conainiing details An 3 a 
or in progress, or = sent an 
abroad onjapplica: - mx 

TO RBGE EERS, Cases ee. STEAM PACKET 


Patent Mineralised and Vul- 


6 
er _ aD manufactured by WM. 














ae &C at 
Pipes, Deliv: Suction, 
ce. | Bergin ene 
or 
Lp Buffers, Engine Packing, 
And all other India-Rubber Articles in use by Engineers by 
Wareho — = den cae West, tn” 
ih -Rale Mametameare of Veluas af he Wesesh Mine- 
ralised (Red) India-Rubber, up to 6ft. 4in. diameter, in any 





affie’s Improved men cone 


Mou 
RON or hg CASTINGS. — 


and Miller, Mile En: ive, Marin, and ate now making tthe eta 





all kinds of Locomotiv 

Ee cries * 
e 

trea in the quid state, is cast 

steel, which is afterwards easily sily tade’talleable and 

throughout any thickness, by 

Among numerous upplications of this metal, i 08 

which have proved most soe Tasumeany 

Packings, Slide ce Blocks, Brake Pinions ax gad ie 

- Hig Slide Valves and V; 


Rings Wg] and Expansive ve oe Quadrants, 
E ark and x Hinges, 


ia, Asle-boxes 
ross-heads, 





‘['he European Inventor's Agency | 
Cc 
aa. T BROWN * 5 a ay London, E.C. 

This Company undertake the Purchase, Sale, 
of Patents in any part of the World, on Commission only. 
on business as Agents for procuring Letters Patent under- 


n. 
Information for inventors or Owners of Patents, or for 
e desirous of purchasing atente, = be freely given. 

Tue offices of “the Company ‘are the disposal of in- 
ventors and those interes ‘inventions also, for the con- 
venience of those having no ion address, ‘there letters 

can be addressed to the Offices. 
"Further particulars on application. P2352 


[ihe me Bo Inventor’s Agency 








ara te-street, London, E.C., po on 
= Savensene, in which tal of 
or re ad ea by 
Capitalists or Manuter cons. rs. 
‘articulars on application. P2450 





he Ashbury Railway Carriage | 


-| etna ward COMPANY (Limited).—Works, Openshaw, | 


Maguafactirers of every description of Railway Carriages 
Wagons ; Wrought and Cast Iron Carriage and yee | 

Wh Axies; Bar Iron, Hammered Uses and H 
Smith Work tor Engineers, Millwrights, &e. ; Iron Pompe, | 
} Turntables, Water Columns, Water Tanks, Pum 

ravelling and Fixed Cranes, Switches and Crossin 

a Office—27, GREAT GEORGE STREET. 8.W. 
76) 


Te Contractors, Builders, Rail- 





Sur Sambre, igium. Manufac- | 
rs, Rails, Plates, and Nails. 

CHARLES DE GRELLE and 
CO., 79, London, | ae to whom (thay | 
tions to be made for Sections, Vrices, & 


[mproved mye | 

avy BEARINGS and 

necks in a very short a. per 
STEAM JOINT CEMENT. kno oon n Lancashire as Scott’s 

Steam Joint Cement, price 32s. per cwt.~WILLIAM OXLEY 

, -b. oy .» Makers, St. Mary’s Churchyard, en | 
este 


uir’s Patent Foot Lathes and |» 
other Machine Tools for En, , Manufactured b 

W. MUILK and CO., BRITANNIA ORKS, = gig — 
The FOUR-TREADLE LATHES, and Patented 





Composition for 





expressly for India and the Colonies, ma: inspected ‘at their 
Lo Office, 10, John-street, Adel; —_ i, W.C., where all | 
letters of inquy and orders are to be se (K64) 





on Iron Castings of Supe- | 


rior rtd are Manufactuved by the Original 
Patentees, EDW ARD LUCAS and SON, Dronfield Foundry, 


near Sheffield. 

All orders sent to the Works will have prompt a 
[iagineer and Machinist’s Busi- 

ness to be DISPOSED of, in London. Tools to be 

taken at Valuation. For particulars, apply. by letter only, 
to T. H., 8, Ch treet, My P2617 
Nottinghamshire.—To Nan cate veg A Hehe, 
tural Implement Makers, Lronf 


7 me pn of by Erivate 
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WAY ee. —SOCIETE JOHN COCKERILL, | i 


.zocmres will reduce hot | 


ith wer beam steam engin 

double-flue Cornish oe rae pot diameter, 20ft. long. ) wi 
— tubular boiler, two Giffard’ a! patent injectors shafting 

fearing, ‘eam | pes, lead ar ee rms and pipes, 
= ron girders and columns. orichwor wrought iron gas- 
holder (ert. diameter, lift. high), with tank, gasfittings, 
leather bands, a Pooley’s 32 cwt. portable weighing machine, 
2,300 wrought-iron moulds, and numerous other effects.—To 
be viewed the day previous and merting of sale, when cata- 


logues may pe Res <a. the premises; of Messrs. 
Law, ona Payne, sol Bush-lane, ye t 
Messrs. FULLER and HORSEY, 13, Biliner-etrect a 


Kea 








is s, 1 %, and Others, - 
essrs. Fuller and Hicrsey are In- 
structed by Messrs. Delaney and wo 

AUCTION, on Monda er Hd 1867, at Twelve o' oak 

Poe. on the premises, V ria Four ry 
reenwich, the LEASE of the par Lin, UrActoRING 
a comprising an erecting shop, foundry, biack- 
* shop, carensy, offices and yard, the whole occupying 
an area of about 11,600 superfici feet. aes for an unex- 
| pired term of about five years, ata rental of £95 per annum, 
May be viewed till the sale. Par- 
ticulars may be had on the premises of Messrs, Lindsay 
| and Mason, Solicitors, 84, Basinghall-street, E.C., and of 
} =. FULLER and HORSEY, 13, Billiter- ices? —. 











eavy | Engineers and Uthers.—Tools and Machinery. 


essrs. Fuller and Horsey are In- 


Ley nt ee. Delaney and Okes to SELL by AUC- 
| ome Monday, uary 21, 1867, at Twelve o'clock pre- 
po. on the Ry Vicvoria Foundr , Greenwich, in lots, 

HINERY and TOOLS of an ENGINEER, including 
n= a seen, pg by Collier, 24in. centres, 
- faceplate, and 20ft. b oan Fay ne ng J screwing 

hi self-acting shaping mac! ine, by 
| Buckton ; nut-shaping machin 3 a 3 





é, a i2in. centre self- he 
| screw-cuiting lathe, 24ft. bed, by Muir: two 7in. ditta pattern: 
maker’s ae self-acting drilling machine, punt and 


shearing a 13-horse power pendulous steam engine, 
a hew Chore power ditto; Cornish steam boiler by —, 
t aft. 6in. diameter, 18ft. long ; shatting, riggers, and lea 

bands; a 20-ton ove: travelier, Schiele’s patent Gntwe 
cranes, crab, taps’ and dies, cagt steel tools, ratchet braces, 
; blocks and falls, chain afd chain slings, forges and bellows, 

smith’s tools, scales and weights, wrought iron tanks, plate 
iron furnace, three levelling slabs, two lifting jacks, two 
py! condensers, tubular bdiler, files, bolts, nuts, and rivets, 
ice desks and fittings, an assortment of wood patterns, gas 
fittings, pair new marine steam engines of 200-horse power 
nominal, q- E other effects. —) mh 4 hb the cn one 
@ premises, an: 

| of Mesers "FU LLEK and HORSE: Y, 13, Billiter-street, London, 
K876 








} King’s Cross Wheel Workosetiestly Modern Machinery and 


essrs. Fuller and Horsey are In- 


structed by the Liquidator to SELL by AUCTION, 
on Monday, January 14, 1867, and following day, at Twelve 
o'clock precisely each day, on the 2 Focmines, Old St. Pancras- 
road, the near _ now anc only § Ck , PLANT, and 
TOOLS of the pn Nola Whee! Wor , including two wheel 
turning lathes, felloe shaping lathe, ilin. centre hub turning 
ie, two wheel a Bacay ora two spoke 
chines, four spoke and fellve shaping mach 
boring machines, felloe jointing saw, double fel 
chine, a band-sawing machine by rssam, 
benc’ a Worssam’s morticing machine, two hub d ditto, hub 
roughing ‘iegehing, dowel-making machine, drilling and slot 
ting machines by Clayton and Co., two wheel-furecing ma- 
chines, sin. screw-cuttin ng gap lathes, tire-heating furnace, 
tire-boring, bending. bevelling machines, lever shearing 

two cast chest ie anging plates, two ighpressure he shaft- 

Clayton, rshattleworth, and and © 
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